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Addressing Challenges in the New Millernium
for Science and Technology

WELCOME REMARKS

ACD. PERLA D. SANTOS OCAMPO
President, National Academy of Science and Technolagy

Honored guests, distinguished National Scientists, our beloved Secretary Dr.
Filemon A. Uriarte, Jr. of the Department of Science and Technology, cminent
scientist and fellow Academician Dr. Onofre D. Carpuz, the hanorable
Undersecretanies and Assistant Secretaries of the Department of Science and
Technology, fellow Academicians, esteemed co-warkers i science, friends, ladies,
and gentlemen:

The modern English term “science™ is derived from the Latin word for
knowledge, scientia and in the early days referred to knowledge possessed by anyone,
be he peusant or king, unschoaled or Jearned man. Nowadays, science has come to
be recognized as a special kind of knowledge belonging to a special group of
individuals, abtained by strictly defined methods. The word science has therefore
become self-limiting. It is the goal of the National Academy of Science and
Technology to expand the meaning of the word m order to better serve humanity.

The new millermium brings before us many challenges. Thus, the Steering
Commiltee of this Armual Scientific Meeting led by Academicians Jose O. Juliano
and Apolinario D, Nuzarea broadened the theme and sddressed several pressing
issues in science and technology. Five general concerns were identified: (1)
environment and health; (2) climatic and environmentai ¢hanges; (3) trunsportation
and traffic management; (4) information and communications technology: and (5)
modern bintechnelogy in agriculture, With these concerns in mind, NAST conceived
the theme Challenges in the New Millennium for Science and Technolagy.

For the five concerns identified, we invited authoritative experts to speak. As
the program unfolds. cach of them will be introduced to you and they will share with
us their insights and recommendations.

The emerging and re-emerging problems and concerns on health, environment,
and climatic changes requirc immediale and appropriate policies.

i
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The traffic and wranaportation situations in the country, especislly in Metro
Manila, are becoming increasingly ssrious and need specis! attention and
implementable solutions.

With the advancement in accesibility to information and communications
technobogy (ICT), s new kind of economy surfzees in which knowledge plays a vitl
role in the creation of wealth of the country. We should urgently address the issues
and concerns in ICT if we are to survive and prosper in the highly competitive twenty-
first century.

Important concems in biotechnology and genetic engineering leading to
sustainably productive agriculture have to be approached vigorously.

Ag the govermnment's highest advisory body on science and technology, the
Academy has the respongibility of advising our policy makers and civil society on
all vital concerns. 1 am delighted that the public end many experts in different scientific
fiekds are present and interested to participate in this very important event, [ hope we
can put all our bright ideas together to come up at the end of the meeting with
resolutions and recommendations that would best serve our country and the whole
of humanity.

It is also during the Annual Scientific Meetings that NAST gives its awards.
Tomorrow you will witnegs the winners of science on stage and know more about
their contributions to science and technology, including the investiture of an
Academnician.

1 bid everyone in this eventful cecasion, warmest welcome, and may this be a
fruitful, insightful, and successful meeting, Congratulations on your quest for
knpwiledge 50 that the blessings of science may be enjoyed by all.

Thank you 2nd good day.
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HUMAN REASON, SCIENCE, AND PHILOSOPHY!

ACD. ONOFRE D. CORPUZ
Member, National Academy of Sclence and Technology, Philippines

1 begin by neting a basic element of scientific thinking. In 1916 Albert
Emstein completed his General Theory of Relativity, with conclusions and
predictions on space, time, gravitational fields, that modified/corrected Newton's
theories. The latter had governed as accepted principles for the previous two
centuries. A measure of Einstein as & scientist is that he expressty required that his
conclusions and predictions be validated, and he himself stipulated three empirical
tests for the purpose. The tests by other scientists confirmed the General Theory,
the thind test being completed in 191%. Aad yet, through it all, Einstein retained
the openness of mind that is essential to the scientific attitude: he felt that the
validation did not yet categorically prove his theories failed any of the tests, then
it was clear that they were untensble.

LR

Not all intellectual propositions and writings on life, matter, and the universe
are scientific in the Einstein sense. This is when they are not susceptible of
validation or empirical verification. In the scientific world the leading examples of
non-empirically verifiable thinking are those of Marxist ideology and Freudian
teachings. This class of non-empirically verifiable thinking may be termed a dogma.
A related type of thinking is recopnizable as doctrineire, which is characteristic of
some religious thinking,

| contrast scientific thinking on the one hand, and dogmatic thinking on the
other. The former proceeds from the attitude “I must know, so that | can believe™;
while the latter starts with the attitude “I must believe, so that | can know and
understand”.

But not all human thinking is neatly comprehended in the two classes of the
dichotomy. Human beings are rightly said to be endowed with reason and some

Keynate Address, 22nd Annual Scientific Meeting, National Acsdemy of Science end
Technology, -6 July 2000, Maniln.
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think rationally without being scientists, while others think according to belief
without being dogmatic.

This is beceuse human life is larger than either or both science end dogma.
The members of the Academy, reputed to be scientists, are not scientists twenty-
four hours a day. They have to cope with life and its wondrous complexities of
emotion, bias and conviction, ambition, and chunce for most of their waking
hours. That they make time to think scientificaily attests to the fact that they are a
rare breed.

Indeed, there is more rational thinking by ordinary individuals than we
normally credit them with. An individual, as family head, for instance, whether
deprived or rich, schooled or unschooled, makes decisions that cover the moment
or look to the future; the decisions are shaped by limited options and knowledge
of facts, by resource constraiats, and changing life goals. But if, in analyzing the
decisions we input the contextual and operating factors, we will have to concede
more than a slight degree of rationality in the decisions. They are not scientific,
but they are products of reason.

What | am leading up to is the point that when human thinking is freed from
constraints, it can become fully rational- and scientific. Scientific thinking, in
other words, requires independence of mind and freedom.

1 return to my introductory note on empirical testing or validation as a basic
element in scientific thinking. The scientific mind autonomously incorporated a
built-in corrective against error or ambiguity. This corrective is logic in scientific
methodology, the principle of order. 1t is this order that disciplines and strengthens
scientific theories.

And so we come fo twa principles thal are inherent in scientific thinking:
Freedom and Order. Freedom and Order liberate and discipline the scientific
mind. Freedom makes thinking a human adventure; Order impuoses objectivity and
stability of thought.

Next, because human beings are endowed with reason, the principles of
freedom and order operate pari passw in human communities. The best human
communities guarantee freedom to their citizens; but unrestricted freedom leads to
anarchy; human communities therefore maintain order among their citizens; but
total order leads to totalitarian control not only of thinking but aiso of behavior. In
the end, the truly best communities maintain a delicate bafance of freedom amidst
order, and order amidst freedom. [t mey be concluded that science flovrishes most
in communities where there is this balance between freedom and order.

LA R

We tumn, finally, to philosophy and science, The word “philosophy” is derived
from a compound of the Greek “philo”, love; and “sophia”, wisdom. Philosophy
is the love of wisdom, and a philosopher is a lover of wisdom.
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The word “science” is derived form the Latin root and means the acquisition
of knowledge through study. Scientiflc thinking focuses on the knowable, beginning
with empirical data, then analyses of their interrelationships, theorctically formulated
in equations of conceptual variables and arriving at logical conclusions. The power
of scientific thinking and the knowledge it has generated are awesome. Einstein's
theories alone led 10 the making of the atomic bomb, space travel, electronics, and
quantum physics; works by 2 host of other scientists made possible impressive
increases in food production and still continuing advances in medicine, to refer to
only a few cases.

So - science, in generating knowledge, expands the options of human beings
and communities. But it is nol scientists who decide what use is to be made of
scientific knowledge. [t is human communities, through political leadership, that
decide on the ends and purposes they aim to attain with scientific knowledge. In
sum, science per se is descriptive, not prescriptive.

The acknowledged early masters of philosophy are the Greeks Socrates who
lived ca. 469-399 B.C. and Platan, cor. 427-347 B.C. Their thinking was as rational
and logical, they were as inquisitive, as modem scienusts. But their concern was
different. Their concern was based on the propasition that it is the nature of the
human being to strive to perfect himself or herseif, and that the human community
must scek the perfection of the individual. In short, Socrates and Platan were
concerned with the end, the good, the WHY? of human life. Their thinking was
aimed 2t philosophical wisdom, the ability 1o judge on right and wrong in life.

1f scientific knowledge explains the HOW? of phenomena and matter in the
universe, philosophical wisdom defines the WHY? in human life and conduct.
The wisdom of philosophy is prescriptive.

The disciple of Socrates and Platon, Aristoteles (384-322 B.C.), faithfully
continued the concern of his masters with philosophy. But he extended his own
labors into physics, biology, logic, metaphysics, and ethics. In a sense, he married
philosophy with science. Aristoteles's influence is still felt in modern times. St.
Tomasso Aquino, the official philosaphet of the Roman Catholic Church, was a
avowed Aristotelian.

LN ]

You will have observed that I had recourse to some truisms in my
presentation. | nsserted that human beings are endowed with reason. It is the
intrinsic tendency to reason that distinguishes human life on the one hand, from
non-human life and inanimate physical matter on the other. It is reason in human
society that makes both science and philosophy possible. In return, society's options
arc broadened by scientific knowledge, and society’s choices ameng ils options
are directed to what is right and beneficent by philosophical wisdom,

I cannot close without saying how privileged and honored I am to have been
asked to speak before this distinguished audience.
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Republic of the Philippincs
NATIONAL ACADEMY OF SCIENCE AND TECHNOLOGY
DOST Complex, Bicutan, Taguig, Metro Manila

RESOLUTIONS

WHEREAS, issues on health care, environment, climate change, transporta-
tion and traffic management, information and communications technology, and
modem bictechnology are vital and pressing concems that continue to affect the
daily lives of Filipinos;

WHEREAS, cognizant of the paramount importance, multidimensions, and
complex interrelationships of these factors, the NAST adopted "Challenges in the
New Millennium for Science and Technology” as its theme during its 22nd An-
nual Scientific Meeting (ASM) held on 5-6 July 2000 at the Manila Hotel,

WHEREAS, the ASM provided a venue for the gencration, flow, and ex-
change of ideas on the issues from invited experts, speakers, and participants;

WHEREAS, the Government and society need to address the issues and
concerns on health care, environment, climate change, transportation and traffic
management, information and communications technalogy, and modem biotech-
nology in the dawn of the New Millennium;

HEALTH

WHEREAS, the prices of drugs in the Philippines are much higher than
those in neighboring Asian countries and way beyond the reach of the majority of
Filipinos;

NOW, THEREFORE, the NAST, as the Government's highest advisory body
on science and rechnology, hereby resolves that the following proposals be imme-
diately acted upon by the proper authorities:

Support transformation of products of research on bic-active components
into commercially viable local medical products;

Support the development of support systems and incentives for the develop-
ment of drugs from locally available bio-resources.
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CLIMATIC AND ENVIRONMENTAL CHANGES

WHEREAS, historical surface and satellite data show that global warming is
enhanced by greenhouse gases such as carbon dioxide that is emitted through the
hwman use of fossil fuels;

WI{EREAS, satellile technology is a powerful tool in detecting climate and
environmentil changes,

NOW, THEREFORE. the NAST, as the Govemment's highest advisory body
on science and technology, hereby resolves that the following proposals be imme-
diately acted upon by the proper authorities:

Support the establishment of improved database network to monitor climate
and environmental charnges that are of local interest. This will include the use of
satellite data and the establishment of more meteorological stations around the
country,

Suppont the development of a sophisticated numerical model to simulate
local climate conditions and be able to forecast future conditions;

Suppert the establishment of a program that will generate greater awareness
of human impacts on climate and envirgnment. More specific examples are the
use of less fossil fuel, proper disposal of harmful chemicals, less deforestation,
and encouragement of curtailed population growth.

TRANSPORTATION AND TRAFFIC MANAGEMENT

WHEREAS, there is a real and pressing traffic congestion problem in Megro
Manila;

WHEREAS, there is a need to improve existing solutions to the traffic
congestion problem;

WHEREAS, conditions of traffic facilities in Metro Manila are fast deterio-
rating,

WHEREAS, there is a need 10 unprove coordination among government
agencies involved in transportation and waffic management;

NOW, THEREFORE, the NAST. as the Gavernment's highest advisory body
on science and technology, hereby resolves that the following proposals be imme-
diately acted upan by the proper authorilies:

Support the construction of new roads over highways in Metro Manila,

Support the rehabilitation of existing road networks;

Support the introduction of mass transport systems;

Support the application of short-term travel demand management schemes,
e.g., one-way scheme, car-pooling, bus lanes, etc.

Support programs 1o retain, retool, and educate traffic enforcement agencies
and the general public.



Resolutions 9

INFORMATION AND COMMUNICATIONS TECHNOLOGY

WHEREAS, the Philippines needs to transform its economy into a knowl-
edge-economy;

WHEREAS, e-commerce and e-business are now possible;

NOW, THEREFQRE, the NAST, as the Govemment's highest advisory body
on science and technology, hereby resolves that the following proposals be mme-
diately acted upon by the proper authanities:

Support the initiation of incentives for setting up of e-business in cyberparks
which are situated nationwide.

BIOTECHNOLOGY

NOW, THEREFCRE, the NAST, as the Govemnmeni's highest advisory body
on science and technology, hereby resolves that the following proposals be imme-
diately acted upon by the proper authorities:

Support safe and responsible applications of modern biotechnology to agri-
culture and food production, health and medicine, environmental protection, and
trade and industry;

Support the information and educational campaigns on modern biotechnol-
ogy to enlighten the public about the benefits and risks of the technology;

Support government efforts in biotechnology; and

Support regulatory bodies for biotech activities and products, and biotech
research institutions in the universities in their effarts to develop biotechnology.

RESOLVE AS [T IS HEREBY RESOLYED THAT THE NAST (PHILIP-
PINES) ADOPTS THIS SET OF RESOLUTIONS FOR ENDORSEMENT TO
THE DEPARTMENT OF SCIENCE AND TECHNOLGGY (DOST), DEPART-
MENT OF AGRICULTURE (DA), DEPARTMENT OF HEALTH (DOH), DE-
PARTMENT OF ENVIRONMENT AND NATURAL RESOURCES (DENR),
DEPARTMENT OF TRADE AND INDUSTRY (DTI), DEPARTMENT OF
TRANSPORTATION AND COMMUNICATIONS (DOTC), AND OTHER REL-
EVANT AGENCIES FOR CONSIDERATION AND ACTION.

DONE this 6th day of July 2000 in Manila, Philippines.
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THE DETECTION OF CLIMATE AND ENVIRONMENTAL
CHANGES FROM SATELLITE AND IN SITU
OBSERVATIONS

JOSEFINO C. COMISO
Laboratory for Hydrospheric Processes, Code 971
NASA Goddard Space Flight Center, Greenbelt, MD 20771

ABSTRACT

The abserved positive trends of anthropogenic CO, and other greenhaouse pases
in the atmosphere has been linked to human activities and may cause a prafound
influence on climate. (Hobal surface temperatures, as observed by meteoralogical stations,
have been increasing at ihe rale of 0.4 K per decede during the last century. Surface and
satellite data show that warming actually accelerated during the lase century. Surface
and satellite data show thal warming aclually accelerated during (he recemt decade
providing evidence that the greenhause induced change may already be occurring. This
phenomenon 18 studied m detail in the polar regions where climale chanpe signal is
expected 1o be amphfied due 1o feedback effects nssocinied with 1he high albedo of ice
and snaw. The 50- 10 10{-year data records from polar stalions show consistently
higher warming trends in both regions than global trends. The 20 year satellitc record
and corresponding m situ data, however, show symmeine effects: B warming and a sea
ice retreat m the Arctic but a slight coolmg and a sea ice cover advence in the Antarctic.
This counter-intuilive observations are actually supported by a previous simulation
study of greenhouse werming effects using 2 global circulation model. Satellite da
also reveal larpe regional variability countries. Ensuing changes in the enviconmen and
assoclated impacts on sociely may be drastic and costly depending on location, The
strategy |o mitigale the imparts must inglude a good undersianding of the Earths climate

system.

Key words: climate change, environmenl, warming, frends, sed ice,

1. INTRODUCTION

Throughout history, the way of life of human societies has been profoundly
influenced by climatic events. Some civilizations have greatly benefited from
occurrences of favorable climates while some others have even disappeared because
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of failure to adjust to adverse climatic conditions. There have been major ones
such as the ice ages, that kept the northern hemisphere in deep freeze for a long
time, and relatively minor ones, such as the El Nino, that have relatively short
durations but can be difficult to cope with. The E! Nino of 1997 to 1998, for
example, came out &8s a very damaging climatic event since it caused the lost of
many lives and billions of dollars in property damages.

Climatic events have been regarded as part of natura] eycles that are driven
by external forces such as changes in the luminosity of the sun and the orbital
parameters of the Earth. The discovery of increasing levels of CO, in the atmosphere
at Mauna Loa, Hawaii in 1980, however, started a big debate on the possible
influence of human activities on climate. CO, is on the greenhouse gases in the
atmosphere that keeps radiation from escaping the Earth and thereby causes surface
warming (Daly, 1989). It has been postulated thas the observed acceleration in the
rate of increase in temperature in recenl yeers is cawsed by such greenhouse
warming (Hansen et al., 1984). Recent reports about the retrest and thinning of
sea ice, the disappearance of glaciers, the nising sea level, and the calving of big
icebergs (Parkinson et al., 1999 Rothrock et al., 1999; Williams et al., 1993) only
serve to reinforce the credibility of this hypothesis. The unusual intensity of the
1997 to 1998 El Nino has also been cited by some 23 a cansequence of such an
anthropogenic driven climatic influence.

The industrial revolution and the energy needs of an ever increasing global
population have been regarded as the culprit for the observed increases in CO2
and other greenhouse gases in the atmosphere. Although the buming of fossil
fuels has been identified as the key reason for the increase, there has been a strong
resistance against cutting the practice because it has become en integral part of
modemn society and is currently the most viable source of energy for our factories,
motor vehicles, home heating and air conditioning. To compound the problem,
global population has been increasing at & high rate and in addition to the demand
for more energy, there is the demand for more residential and agriculture lands
that may involve the cleaning and/or bumning of forests and the elimination of
wetlands. The accounting of all the sources and sinks of greenhouses and the
study of the global carbon cycle have become a serious endeavor for both scientists
and policy makers who are anxious to find an amenable resolution to the problem.

The atmospheric increase in CO, is not the only issue, however, in terms of
human impact. The same factories, facilities, and motor vehicles also cause the
introduction of pollutants to the stmosphere and the environment and substantially
degrade the overall quality of the latter. Pollution also threatens the health and
well being not only of human beings hut also of plants and animals that we all
depend on. Some of our lakes and rivers have become toxic on account of improper
disposal of waste, fertilizers and pesticides. The elimination of swamps and wetlands
have also altered the ecology and caused devastating impacts on birds and marine
life. Air pollution, 2 big health threat, has also grown to be a huge problem in big
cities where traffic jam is part of daily activities. Moreover, the innocent release
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of some chemicals unsuspectingly led to the depletion of the ozone layer in the
stratosphere (Schoeber), 1993) and caused what is now popularly known as the
ozane hole, the consequences of which are vet to be completely understood.

The direct impact of human activities on climate and environment has been
studied but resulls have been controversial and subject o intense scrutiny because
the solutions Lo the problem are expensive and unpopular. While there are observed
indicators of a global warming that are convinging, the link of such warming to
human activities has not been established beyond reasonable doubl. Sorting out
the anthropogenic effects from those of natural cyeles has been @ problem because
the Earth system is such a complex system the study of which requires the
availability of 8 comprehensive global data set and a sophisticated model of the
interactions and feedback effects of so many variables. In this paper, we will
review the issues, present new insights on the issues, and discuss shorl as well as
long term impacts of & climate change on the environment and soctety.

2. NATURAL CLIMATE CYCLES AND CHANGES

The task of making climate predictions has been difficult and could benefit
enormously from accurate identification and characterization of the natural eycles
of climate. A dependable prediction capability would enable society to be betier
prepared for changes and 1o implement an affective utilization of climate as a
natural resource. The biblical account on “seven years of plenty and seven years
of famine," s cited in the Book of Genesis, is & good example of how knowledge
of climate cycles can be utilized for the good of mankind, However, historical
records have indicated thai man rarely utilized climate in this same way because
generaily, climate has not been so predictable.

Since the sun is the primary source of energy that drives the Earth’s climate,
studies of the cycles have been focused on chunges in the net input of solar energy
ont the Earth. Such changes in solar energy input can come from changes in orbital
parameters of the Earth with respect to the Sun and/or changes in the luminosity
of the Sun itself. While in search for explanation for ice apes, Milankovitch
postulated in the early {9 century three climate cycles related to changes in the
Earth’s orbital parameter: (a) 100,000 to 413,000 yesrs sssociated with changes in
the shape of the elliptical orbit (eccentricity) of the Earth; (by 19,000 to 23,000
years due to the wobble (precession) of the Earth's axiy (¢) 41,000 years, associated
with changes in the tilt of the Earth's axis. The concept for these three cycles is
illustrated schematically in the top three panels of Figure |, Since the Sun is such
a powerful source of enetgy, even the small change in orbital parameter can make
a big difference. Historical records of the Earth's climate over the past hundreds
of thousand of years have been preserved in ice sheets, glaciers and bedrock.
Studics of cores from these places have confirmed that such cyeles in the climate
indecd existed. The last panel in Figure | shows a comparison of modeled overal]
effect of the threc cycles (black line) end inferred temperature data indicating
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Figure 1. Schematic of the Melankavitch cycles for (a) orbital eccentricity. (b) wobble on the
axis, (¢} it on the axis (that rocks back and forth), and (d) the temperature
predictions with the bold hine heing the model output and the gray being the observed
temperatures. (from Burroughs, 1999)
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credibility of the hypothesis. The schematics also show where we stand today in
terms of these cycles and what to expect in the next 100,000 years. Because of the
long term periodicity, the impacts within a human lifetime are usually minimal,

Another possible source of a cyele would be a changing Sun which incidentaily
has been observed to be indeed changing. The periodicity of these changes are more
short term and are therefore more relevant to present day problems. The discovery
of the presence of sunspots came as a big surprise when Galileo turned his telescope
towards the Sun in the 17% century. It turns out that the Sun gets in energy from
nuclear fusion and that the sunspots are areas on the sucface that are active with
flares, coronal mass ejections, and other forms of activity. It was elso discovered
that the number of sunspots changes in a cyclic manner with & period of about 11.2
years (Figure 2). Such periodicity were soon observed in many proxy records
including those of tree rings and oxygen isotopes from ice sheet cores, The separation
of the tree rings provide a means to interpret growth rates which changes from one
year to another because of changes in annual temperature and amount of rain. Tree
rings record goes back 9000 years and yield perindic fluctuations similar to solar
activity. The isotopic ratio of O'® to O'F from ice cores also provides a means to
obtain proxy temperatures and studies of this ratio have revealed that the Earth’s
surface temperature has been changing with the same penodicity as the sunspots
over time. Using data from space probes that started in 1980, there is now a direct
confirmation of solar energy variability and the exisience of an 11.2 year cycle.

Along with the 11.2-year cycle associated with the Zun is the “Gleissherg™
cycle which has a time scale variation of approximately 90 to 100 years (Gleissberg,
1966). This variation would cause longer term climatic changes on the surface of the
Earth than the sunspot cycle. Evidence of this cycle was also found in oxygen isotopes
(Danggaard et al., 1971} and in tree rings {(Moseley, 1940},

There are many other cycles that have been discovered over the years. Examples
are the North Atlantic Oscillation and the Arctic Oscillation that have decadal
variability (Maysak et al., 1999) and hence have been associated with the sunspot
cycle. There is also the Southern Oscillation with & period of about 3 years, associated
with the periodic occurrences of the EI Niflo. Furthermore, there is the quasi-biennial
oscillation which occurs every 27 months or so associated with the periodic reversal
of winds in the lower stratosphere over the equatorial region, We should also mention
the seasonal and diumnal cycles that we are all familiar with.

The cycles are sometimes not so essy to recognize because there are so
many of them and the net effect of some cycles is suppressed by other cycles.
There are also other effects, like volcanic eruptions, that affect the overall influence
of the natural cycles. During volcanic eruptions, tons of sulfur dioxide and dust
are emitted to the mid-atmosphere where they stay for a few years and are spread
out around the globe. The sulfur dioxide tums to tiny sulfuric acid droplets which
together with the dust particles form a veil that absorb sunlight in the stratosphere
thereby reducing the amount of solar radiation reaching the Earth's surface, It was
Benjamin Franklin who first recognized the impact of volcanic eruption to weather
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when he accurately interpreted the cooling in northern Europe in the winter of
1783 to 1784 as due to dust clouds from the eruption of Laki in Iceland in July
1783. The eruption of Mount Pinatubo in 1991 provided the clearest evidence yet
of how volcanoes affect the climate since the impact was well documented and
monitored by sophisticated satellite systems.

3. ANTHROPOGENIC IMPACTS AND GLOBAL MODELING

The possible impact of atmospheric CO, on the climate of the Earth due to
greenhouse effects was first postulated in 1896 by Arrhenius. When radiation
from the Sun hits the surface of the Earth, longwave radiation is emitted back to
the atmosphere where it is absorbed and re-emitted back to Earth. Much of the
radiation is thus trapped between the Earth and the atmosphere by these so-called
greenhouse gases. The time series of CO, concentrations in the atmosphere at
Maona Loa, Hawaii (Figure 3), shows a 30% increase since the industrial revolution
and started the big concern that greenhouse gases might cause significant warming
effect on the planet Earth.

Other trace gases are also known to cause greenhouse warming as well,
including methane, ozone, CFCs (chlorofluorocarbons) and nitrous oxide (released
by nitrogen-based fertilizers). Of these, methane is the most important since its
concentration in the atmosphere has more than doubled since the pre-industrial
period. The sources for the latter include the biological activity of bacteria in
paddy fields and the guts of cattle, as well as the release of natural gas from
commercial oil and gas fields and landfills. While not as concentrated in the
atmosphere are CO,, the effectiveness of these gases as.greenhouse gases on
molecule by molecule basis can be much more potent. For example, a molecule
from the two most common CFCs has the same greenhouse warming effect as
10,000 molecules of CO,.

The best way to understand the impact of greenhouse gases is through the
use of climate simulation numerical models that is usually referred to as Global
Circulation Models (GCM). The GCMs incorporate the basic conservation equations
and their external factors, namely radiation and other interactive processses, such
as the transfer of momentum, heat, and water substance across the Earth’s surface
as illustrated in Figure 4. These models started basically as global atmospheric
models but they have been enhanced to account for interactions with the ocean,
land, cryosphere and biosphere. At present, there are around 16 GCMs put together
by scientists in climate centers around the globe. It has been predicted by some of
these models that a doubling in CO, in the atmosphere would cause the global
surface temperature to increase by 2°C (e.g., Manabe et al., 1992). The different
models, however, do not always produce consistent results revealing the complexity
of the problem and the need to evaluate the different techniques to verify that they
formulate the physics of the Earth system in the same manner. Currently, none of
them could simulate the occurrence of some distinct climate phenomena, like the
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Fl Nifto and cannot reproduce the spatial extent of the sea ice cover as observed
by satellites. However, they are the only means to evaluate the sensitivity of each
geophysical parameter 1o global change and they are also useful in the interpretation
and extrapolation of observational data in time and space, With the advem of
more powerful computers and more comprehensive global data seis provided by
satellites, these models will only get better.

4. WARMING SIGNALS: IN SITU AND SATELLITE DATA

The temperature of the Earth as observed by meteorological stations around
the globe (Jones et al., 1999) has been increasing at the rate of 0.04 K per decade
{Figure 5a), More impurtantly, the record shows gccelerated warming during the
last few decades. 1t is such changes in the rale of increase that has been postulated as
the potential warming effect of greenhouse gases. If such & rate of warming is
sustained during the next few decades, the climate of the Earth would become very
difterent from what we are accustomed with. However, the temperatures go through
some ycles as the running average (in bold) indicates und the result from Fourier
analyses of the data reveals some periodicities at different periods, one of which is
around 12 years that may be associated with the solar (sunspot) eycle (Figure 5b).

The use of long term meteorological statien data for climate change studies
has been critivized in the past as lacking adequate quality control. It was discovered
that there are mismatehes of some records from different stations but close to each
uther. Also, the temperature tecord from some stations that are located in what
used to be owside wrbun aress did not wke imo account edditional surface
temperature changey due to the expansion of the urban area. Bur even afler these
temperature data have been enhunced to take care of these problems, the results
still yield positive trends in temperatures. It shoutd be nated that when we think of
global trends, we vsually refer to global averages and because of the paucity of
stations, the global station Jata set does not really provide global average values.
The only way that we could come out with real global averages is through the use
of satellite data which became available in the 19705, However, because of the
relatively short record length of satellite daty, the lawter have to be analyzed
concurrenily with the longer termt station data,

To study the warming phenomenon, it 15 best 1o start with the polar regions
because the latter are expected to provide significantly enhanced signul of a climate
change. The high reflectivity of ice and snow, which are domanant in the polar
regions, triggers a feedback effect that causes an amplification of 1 warming
signal in the region. The ampiification factor has been predicted by some models
to be as high as five. This is an important consideration since Lhe average
temperature of the West Antarctic Tee Sheet is about -6°C and a 2°C rise globally
produced by o doubling in CO, would bring the average tempernture of the West
Antarctic Ice Sheet to melt temperatures, The immediate impact of the melting of
the West Antarctic lce Sheet would be 2 rise in sea level of about 5 meters.
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Using the same data set used for global studies by Jones et al. (1999), the
temperature anomalies derived from the stations north of 50°N for different time
periods are shown in Figure 6. The trends as inferred from these anomalies during
the last 20, 50, and 100 years (Figures 6a, 6b, and 6¢) are 0.0384+0.0119 K,
0.021940.0036, and 0.0076+0.0010 per year, respectively. These results show
higher trends than the global data for the polar region and that the 20-year trend is
about 5 times more positive than the 100 year trend indicating an accelerating rate
of temperature increase. The stations from 50°N to the North Pole, especially
those with the record lengths of about 50 years or more are located mainly in the
Eurasian continent and are only few in numbers.

Yearly averages in surface temperature as inferred from satellite AVHRR
data from 1981 through 2000 are shown in Figure 7. The yearly averages,
which represent the mean of the ice season that starts in August each year,
provide a means to compare unique spatial features of temperature distributions
from one year to another. The last image in Figure 7 is the average of all
available data and is used in calculating the yearly anomalies. The Greeniand
ice sheet appears to be consistently the coldest region in the yearly maps
although this is not always the case in the monthly maps. Also, large interannual
variations in the temperature distributions are apparent and for different regions,
the year of coldest temperatures is usually different. For example, the coldest
year in the Central Arctic appears to be 1987 while that in Greenland appears
to be 1992, which was the year right after the Pinatubo eruption and represents
a general cooling period that started in 1991 and ended in 1993. Regions of
temperature anomalies are better depicted in the anomaly maps for each year
as shown in Figure 8. The anomaly maps show many striking features in the
temperature distributions, especially when the first half of the record is
compared with the second half. The coldest temperature in the Central Arctic
and Eurasia occurred in 1987 but for the same year, the temperatures in
North America were warmer than the average. In 1992, the temperatures in
practically the entire Arctic region was colder than the average. During the
period 1995-1998, the temperatures became warmer than usual in most regions.
The warmest two years appear to be 1995 and 1998, with the rate of
warming being the highest in the Eurasian side in 1995, whereas it was highest
in the North American side in 1998. To date 1998 is the warmest year in this
century.

Trends in surface temperature over the last 18 years for each satellite pixel
are depicted in spatial detail for the entire Arctic in Figure 9a. The trends were
inferred using monthly anomalies from 1981 through 1999. Except in Mongolia
(top right portion), the rate of warming is shown to be generally positive with the
highest in the Central Arctic, Greenland, and Northern Canada. The uncertainties
and standard deviations in these trends are shown in Figure 9b and 9c, respectively.
It is apparent that there are regional variations in the trends, especially inside the
60 degree latitude.
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The warming scenario is further supported by sea ice cover data. There have
been recent reports abaut thinning of sea ice as observed by submarines (Wadhams
et al.,, 1989, Rothrock et al., 1999). Passive microwave satellite data also show
that the ice have been retreating as illusirated by a sequence of images on October
12 during the years 1996 to 1998 (Figure 10).. The coded ice concentration images,
correspond to the time when the Arctic basin is almost all frozen up. During this
time, the area not covered by ice in the Beaufort Sea Region (left side) has an
areal extent of 300,000, 700,000, and 970,000 km?, in 1996, 1997, and 1998,
respectively. This reduction in the ice cover is highly correlated with the warming
anomalies shown in Figure 8. Such a reduction can also impact the circulation of
the underlying ocean which is a big component of the climate system. Analysis of
18 1o 20 years of ice concentration data also reveals a trend in ice extent of about
3% per decade (Bjorgo et al,, 1997; Parkinson et ul., 1999). Also, a 7% per decade
decrease in the multiyear ice cover has been reported (Johannessen et al., 1999).

In the Antarctic region, the eighteen tu Iwenty year record shows cither no
trend or a ulight positive trend for the entire region (Bjorgo et al., 1997; Cavalien
etal., 1997). Regionally. it turns out that while the Bellingshausen and Amundsen
Seas have been losing sea ice cover as reported by Jacobs and Comiso (1997), the
Ross Sea ice cover has been increasing and those from other regions show
practically no change. Thesc regions have been the site of big weberg calving in
recent years and the Antarctic Peninsula has been regarded as ¢limatologically
changing region (King, 1994). An updated version of the ice extent and ice area
anomalies with trend lings supenmposed are shown in Figure [ 1. The results show
a trend of 0.440.2 %/decade for the entire hemisphere and peneral consistency
with previous resuity.

Surface temperature data derived from satellite AVHRR infrared data sctually
provided useful insights into this Antarctic phenomenon. The abserved slighily
positive trend in ice extent during the last 20 years is coherent with a shight
negative trend in surface temperature in the continental region as reported by
Comiso (2000). The 20-, 50-, and 100-year records are shown in Figures 12a, 12b
and 12¢, respectively, and the only negative trend is the first case. The longer term
records show significant wanming which is also consistent with the observed
decline in the ice cover from the 1940s to the [980s. as reported using whaling
data by de la Mare (1997).

Evidences of warming are alsu observed in other pars of the globe. The
Greenland ice sheet has recently been observed to be thinning in sume arcas by
Krabill et al. (1999), using an aircraft laser mapping mstrument. Permatrost in
the northern hemisphere has also been observed to be thawing and decreasing
in area. In the high mountains, the glaciers are generally retreating. Figure 13 shows
images of the Horn and Waxeggkecs glaciers in the Austrian Tyrol for 1921
and 1994 and depicts huge recession of the glaciers. 1 should be pointed out
that while & direct relationship to global warming is evident in the observables,
the interpretation of duta may not be straightforward. For example, in svme areas
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of Europe, glaciers have been advancing but this has been interpreted as caused by
increased precipitation due to more evaporation in the ocedn coused by wamming
during the same period.

5. ENVIRONMENTAL CHANGES AND IMPACTS ON HUMANS

Althouph it is nay yet certain that the observed global warming is associated
with the influence of greenhouse gases, modeling results point to the need for an
aggressive plan in response to what may happen in the foreseeable future. The
Arctic sea ice has been retreating sigmificamtly and may be thinning, glaciers are
receding and the nsc in surfice temperatures has been accelerating. Pending sudden
changes in these trends, which are not likely, it would not be u good strategy 10
Just wait and do nothing until all the problems of sorting out the different effects
from a complex climate system are all resalved.

A panel of expents wug sssembled theough a mandate by the US congress in
1990 1o study what the climate wil] be like in the 21 Century, The key projections
by the panel have just been released and summarized as follows: (a) The average
global temperature will rise by about 3-6°C prompting more summer heat waves
and gentler winter, (b) Agricultural production will likely surge and forest will
likely Mourish because of the fertilizing effect of more carbon dioxide in air. (¢)
Snowpack will probably diminish by 30% on the average, while winter rains are
likely 1o increase, bringing 60 to {00 percent more showers to much of Southem
Califorsia und the parched southwest, end {d} Total precipitation nationwide which
rose to 5 to [0 percent during the 20th century, will probably increase another 10
percent by 2100, chiefly in the form of extreme storms, exacerbuting runoff potfution
in places like the Chesapeake Bay and other sensitive areas. The study also points
out that many long-suffering ecosystems, such as alpine meadows, coral reefs.
coastal wetlands and Alaskan permafrost, wiil likely deteriorate further or disappear
altogether, Also, the threat of drowght will rise and the water levels could drop by
as much as five feet in the Great Lakes because hotter conditions will enhance
evapuration. As for health effects, a doubling or tripling of heat-related deaths in
big cities are cxpected while here would be substantial shift in the habitat of
disease-bearing mosquitoes and other pnimals.

Although the report is meant for the United States, much of it 1s likely
relevant worldwide, Some of these projections are familiar and have been published
as a scientific report. Many of them are based on seasitivity studies using two of
the most established GUMs. Where the two GCMs disagree the average of the
results is taken. But the two models have significant disagresments in some derived
parameters and (s may be an indication that they are not mature ¢nough to be
reliable. Assuming that they are correct. it appeary that human beings will be able
to adjust and adapt to most of the impacts.

It should be pointed out that the economic impact will vary regivnally and
should be assesscd on a case by case basis. For example, o 50 cm rise in sca level
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is projected for the next century on the assumption that the irends from the last
century will continue. Such a rise in sea level 1¢ primarily from thermal expansion
of the ocean and is ready considered to cause a very serious impacl on many
countries (Schaeider,1997). However, a rise of 3% ta 6" C o surface temperature
would cause the disuppearance of the West Amtarctic fce Sheet which in wrn
would cause the sea ievel 1o rise by about $ m. A companseon of current shoreline
with that corresponding to a 5 m ses level rise is showa in Figure (4. [t 1s apparent
that such change in sea leve! would cause a farge fractions of Flotida and Vietnam
to be underwater. Large amount of occupied londs worldwide, including big cities.
are expected to be suffer the same fate as well.

The consequence of the projected change in climate i3 not all negative and
can posinve in spme areas. Higher levels of CO, is expected to cause an enhanced
forest and an wncrease timber production by % 10 23%. Alsa, agneulture yields for
most commercial crops are expected to increase 13 to S0%. Moreover, a warmer and
accelerated growing season may reduce the need for srop imgation by 30 to 40%
which will he a Ing relief to waler resaurces. But even such positives could lead 1o
negatives. For example, higher agricultural yieids would require the use of 3 to 20%
more pesticides that would raise the threat of more nitrogen fertilizer runofl into
bays and estuarigs.

It should also be pointed out that man has enarmous capacity 1o overcome
some of the problem. For example, the rapid expansion of the Sahara desert (50
km per year) became such a big concern that in 1977 the United Natiens decided
to launched on a $6 billion project to prevent deseriification over the next 15
years. The result is favorable as indicated in two images of Lhe same region in
1984 and 1991 in Figure 15. During the pertod, the northemn barder of the desen
retreated and the area of the desert declined by about 695,000 km?, The successful
implementation of such & huge activity is promising and is @ stromy manifestation
of the ability of man to counteract adverse trends,

6. DISCUSSION AND CONCLUSIONS

Changes in ¢limate and environmend have been oecurring throughout history
but it 1s only in recent times that human activities may be causing an alternation
in the climate. The advent of the industrial revolution had caused a substantial
increase in the emission of greenhouse gases into the atmosphere and a likely
consequence is an enhanced warming of the Earth's surface, Historical records
from a global network of meteorological stations reveal that surface temperatures
have indeed been on the rise during the last century and that the mte of increase
has been accelerating during the last few decades. Meteoralogical station data do
not provide the long term record needed to analyze trends and periodic cycles and
where there iy overlap, they are generally consistent with satellite data. The latter
an the other hand show for the first time spatially detailed ohservations that reveal
locations and persistence of anomalies in both temperature and sea ice gover. The
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includes the acquisition of a comprehensive global data sets of geophysical
parameters with the proper temporal end spatial coverage. Such venture involves
the design, and implementation of expensive satellite and field programs that may
take years to exccute. Such data are already collected but more are needed to
improve our understanding of the climate system and to be able to confidently
predict changes in the ¢limate through the use of sophisticated and reliable models.
The regional and global consequences of such predictions have to be analyzed and
evaluated and key information have to be managed and reduced into a format that
is useful for policy makers. The solutions o the problem may require big sacrifices
and enormous efforts, This makes it imperative that mitigation policies are based
on well founded and carefully executed studies. There should also be a strategy
that addresses shomt term changes observed in recent years. A warming trend
could cause a demise of the Arctic perennial ice cover in the next century whether
or not the warming is associated with greenhouse pases.
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ABSTRACT

Meiro Manila continuously experiences trafTic congestion similar to growing
cilies in Asia. Traffic congestion is noted 1o be a mamifestation of inter-related urban
problems such as the influx of migrants from the provinces and local areas, over-
concentration of economic, culiural and social activities m major urban areas, rapid
development and unicontrolled urbanization of urban areas, lack of public transporiation
system. increasing growth in car ownership and usage, poor traffic management and
contrel schemes and lack of coordination emong govemment agencies invoived in
transporiation and traflic and tack of sirict enforcement,

This paper presents the current transportation and malTic sitation in Metro
Manila and mitigating measures ar schemes that are being ympiemented, as well as
those proposed to alleviate the impacis of raffic conpgestion. Among these are the Do-
Fixed Project, Do-Existing Project and Do-Maximum Project which cover existing
{ransporl nelwork, completing expressways, skyway and LRT/MRT tines, which should
be incorporated with city plans of the LGUSs.

Key words:  traffic congestions, sociolegical and economic impacts, miligating
MECASUTES

INTRODUCTION

Like its neighboring growing metropolis in Asia, netably in the Southeast
Asian region, Metro Manila is continuously experiencing traffic congestion and
deteriorating transportation and traffic infrastructure facilities. It has been ac-
cepted that iraffic congestion and deterioration of the conditions of traffic facili-
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ties are directly interrelated, Albeit this observation, it could also be noted that
traffic congestion is considered more &s o manifestation problem.

Traffic congestion is 8 manifestation of the inter-related urban probiems.
Notable of these urban issues are the following:

2 The influx of migrants from the provinces and local areas;

Q Over-concentration of economic, commercial, cultural and social
activities in major urban areas;

U Rapid development and uncontrolled urbenization of urban areas;
O Lack of puhlic transportation system,

O Increasing prowth in car ownership and usepe;

O Poor traffic management and control schemes; and

J Lack of coordination among government agencies involved in
transportation and traffic and lack of strict enforcement;

The above issues are considered as among the root causes of traffic conges-
tion in an urban area. Thus, the mitigating measures to alleviate traffic congestion
require the understanding of the root problems. Technical solutions alone may
not alleviate traffic congestion. Given this, it should be important to understand
the root problems of traffic congestion as technical and institutional.

The gravity of the impacts of traffic congestion on urban areas is becoming
a serious coneem not only to the government but also to the business sector and
the people. An unpublished report stated that the annual cost attributed to traffic
congestion is roughly 100 Billion Pesos' . The report also stated this may still be
undervalued due to averaging. Apan from this economic impact, traffic conges-
tion also has social and environmental impacts.

Given the above background on traffic congestion, this paper will present
the current transportetion and traffic situation in Metro Manila and the mitigating
measures or schemes being implemented or proposed to alleviale the impacts of
traffic congestion. The paper is organized as follows: a) brief profile of Metro
Manila and its existing transportation system, b) pressing transportation and traffic
concerns, ¢) mitigating schemes being implemented or proposed, and d) conclud-
ing remarks. Most of the materials used for this paper come from the Metro
Manila Urban Transportation Integration Study (MMUTIS) of DOTC and a paper
prepared on traffic for NAST.
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PROFILE OF METRO MANILA

Socloeconomic States and Transportation System

Population Trends. Metro Manila, the national capital region of the
Philippines, has an area of roughly 636 sq. kms. Being the nationsl capilal region
of the country, it is the center of major sociopconomic, cultural and political
activities of the country. lts population of less than 2 million in 195¢ has increased
to 5.9 million in 1980 and 9.5 million in 19952 (as shown in Figure 1), Since its
conception, Metro Manila has been constantly growing at a rapid rate. Its urban
and economic influence has spread to adjoining municipalities and cities - with an
area of about 3,670 sq. km.

Considering its close links with its neighboring areas, the total population of
the Metro Manila iz said to be 14.4 million as of 1995, 1t is likely that the urban
population will continue to increase and reach 25 million by year 2015, Table 1).
As such, Metro Manila will grow to become a mega city with & population size
that has been hardly experienced in the world.? The sprawling of Metro Manila iy
perceived to be a result of the absence of proper planning. The trend in urbanization
as experiénced by Metro Manila poses n pitfail as well as a chance for the
fransportation system in a growing metropolitan region. It is therefore apparent
that present Metro Manila is not a lone urhan area but rather a core of the expanded
metropolitan capital region. This definitely necessitates that a new policy issue
has to be desired and met by the Government and the people of the region.

Empiopmentand School Population. Closely related to the growth in population
13 the increase in employment and school population in Metro Manila and its
influenced areas. These two demographic factors affect the spatial separation of
residences from work and educational places. 1t is becoming evident that more
households are opting to reside outside Metro Manila and places of work and schools
are moving farther from the metrapalis. This trend definitely will increase the number
of trips and distances traveled. Table 2 sumumarizes the trend in employment and
school enralment from 1980 to 2015.

! NCTS. Economic Impuct of Tralfic Congestion in Meiro Manila, April 2000, unpublished
report for NEDA-LEDAC.

2 A Facthook on Metrs Mamla's Tralfic und Transpurtativn Seiuation (MMUTIS Factbouk),
Prepared by MMUTIS Swudy Team. JICA, 1998,

3 MMUTIS Factbouk
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Table 2. Trend of Employment und School Enrolmen!

Area Girowth
(*O00) 1 980- 1995 1995-2015

1950 1995 2015 95780  %WYr. 201595 %Yr

Employment
Metro Manila 1,784 3709 5815 2] 50 ) 23
Adjoining Areas  n.d. 1,440 3628 na n.a. 25 4.7
TOTAL na 5149 4443 na n.a. 13 3!

Schoot Enrolmem
Mewo Mamila 1547 290 4167 20 4.7 14
Adjoining Areas  na. 1624 4227 na na 3 55
TOTAL na. 4580 ¥394  na n.a. 1.8 il

Source: MMUTILY Factbook, 1948

Using the database from the Metro Manila Urhan Transportation integration
Study (MMUTIS) Person Trip Survey conducted in 1996 with a sample household
size of 50,500 and additional 8,000 hovscholds in the adjoning areas, same
socioecanumic characteristics of the region can be presented. The sample households
roughly represent 2.5% of Metro Manila's houschold population and 0.8% of the
adjoning arvas.

Socloconomic Prafile. The socioeconomic profile of Metro Manila is
considerably different 1o that of the adjoining areas. There are more opportunities for
employment in the tertiary sector in Metro Manila thun the adjoining areas. On the
other hand, the adjoining arcas have higher employment m the secondary sector.
Likewise, Metro Manila has more students enrolled in the higher level compared to
the adjoining areas. Similarly, Metro Mumla residents have higher car ownership end
average houschold income - 20% and 30% respectively, These are shown in Table
3. These observations validate the notion that Metro Manila still has the concentration
of economic activities wn the country. Furthermore, it is becoming apparent that
population grows faster in the adjoining areas while higher level of education
enrolment and employment appartunities stilt concentrate in Metro Munila.

Vehicle (wnership Profile. From Table 3 above, it can be observed that
Metro Manilu hos the higher conceatration of vehicles and car-owning households.
This is clearly an indication of the increasing motorization of the region. Looking
at Table 4. the number of registered vehicles had increased nt an aversge rate of
roughly 6% annually.
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Table 3. Socioeconomic Profile, 1996

Metro Manila ~ Adjoiming Areas  MMUTIS PT Survey
Population (*000) 9454 4914 [4,368
No. of HHs (*000) [,988 1,002 2,990
Ave. HH Size 48 49 4.4
Employment (000} 3,708 100.0% 1440 1000% 5,146 100.0%
Primary ¥ L% 118 8.2 156 3.0
Secondary B350 22.9% 240 306 1291 251
Tertiary 2818 76.0% 8§82 61.3 3699 719
Enrolment {'000)2,966  100.0% 1,624 100.0% 4589 100.0%
Pupil 1,696  1000% 1,624 100.0% 4589  100.0%
Student 1,270 423% 634 19.90 1903 41.5%
Car Ownership
No. of 4-wheel (‘000} 527 212 739
Car Owning HHs (%) 19.7 16.9 18.7
Ownership* 59 45 54
Household Income
Ave. (Peso/month}) 11,760 9,740 11,090
% HHs below Poverty 6.3 128 8.7
Line
*no./000 pop’n.
Note: Emplayment and enrolment are at workplace and school place sespectively
Source: MMLITIS Factbook, 1998
Table 4 No. of Registered Vehicles in Metro Manila

1980-1995

YEAR 1980 1950 1990 1995/19980 %/Yr.
Private 91,178 623,498 928,381 20 47
For Hire 55964 61,280 127,331 23 56
TOTAL 446,142 684,778 1,055,692 24 59

Source: MMUTIS Factbook, 1998
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The structure of car ownership is given in Table 5 and it shows the significant
increase in car ownership in Metro Manila from 9.5% in 1980 to 19.7% in 1996.
However, there was no notable increase in the average number of cars per car
owning houschold and the percentage of multiple car owning households in Metro
Manila. This would imply that there was no change in the structure of car ownership
in Metro Manila,

Tahle 5. Car Qwnership Structure

Metro Manila  Adjoining Areas

YEAR 1980 1996 1996
% of Car Owning Households 9.5 9.7 16.9
Ave. No. of Cars Per

Car Owning Households 1.4 1.3 1.2
% of Multiple Car Owning Households ~ 19.0 20,1 133

Source: MMUTIS Facibook, 1998

Predicting the car ownership for year 2015, it is expected that there wili be a
sharp and significant increase (Table 6). This is perceived to be attributed to the
rise in income level and population. The MMUTIS Study estimated that the
number of cars in year 2015 is slightly more than 2,12 million. This is almost
tripled the current number. Likewise, the future growth of car ownership in the
adjoining areas is significant. This is an indication of the movement of people
from the metropaolis to the adjoining areas.

Table 6. Car Ownership Forecast in Metro Manila

Area 1996 2015  2013/19%

No. of Vehicles

(*000) Metro Manila 527 1,47 20
Adjoining Areas 212 1,072 5.1
TOTAL 739 2119 29

No. Per 1000 Population  Metro Manila 56 80 1.4
Adjoining Areas 43 85 0
TOTAL 51 82 1.6

Source: MMUTIS Facthoak, 1998
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Table 7 Vehicles Per Kilometer in ASEAN Citiey

City vehicles/km
Jakarta® 840
Bangkok* 695
Kuala Lumpur* 620
Hong Kong* 266
Singapore? 214
Metro Manila** 352

Source: *Asiaweck, February 21, 1997
**Philippine Statstical Yearbouk, 1998

Table 7 compares the vehicles per kilometer of Metro Manila to ity
neighboring ASEAN cities. The table indicates that Metro Munila ranks fourth
among the ASEAN cities. This implies that the number of motonzed vehicles in
Metro Manila's road network is indecd among the highest in Southeast Asia.

Transportation System

The present land trunsportation system of the metropolis is supported by
major infrasteucture sysiems of roads and radways. The major roads are charac-
terized mainly as ciccumferential {presemly at 33 and radial (11). The total length
of roads is at 3,425.3 kms. Of these, 47" are ¢ity roads, 28 ranonal roads, 17%
municipal roads, 8% barangay roads und a very small (1% private roads,

The only two railway hines of the covatry are found in Metro Manila: the
Philippine Natonal Railways (PNR) and the Light Rail Transit |ILRT) system.
The fommer comsists of lines servicing nov only the megoepolis but also connects
the area with the adjacent provinces on the north and on the south. (On the other
hand. the LRT syswem, with [8 stations has been operating on a single corridor
since 1985, The LRT svstemn has been significantly comributing w the improve-
ment of the tralfic situation in that corrider and has an estimated share of about

% of tutal trips by publiv transpun,

As for the dynamic component of fand transportation, lhe lollowing statis-
tics show the exasting number of vehicles serving buth private and public transport
uscrs, Table 8.

n 1995, registered motor vehicles reached 1.US milhon, OF this total, the
share of the private vehicles is overwhelmingly a1 #6. 4% foliowed far behind by
vehicles for hire at 12.06%, and government vehicles ot 1.22"%. To illustrate the
aggregation of privae cars in the metropolis, Figure 2 shows the share of the
metropolis in national wtal,

Utility velicles are locally referred to as "Jeepneys”. These are the most
popular mode of publi ransport i Meteo Manila as they are cheap in fare and
provide access to any par ol the metropolis. They can only seat approximately [6












Lidusan 49

Looking ot the average trip length by mode, as given in Table 11, it can be
abserved that there was an increase in the trips made in Metro Manils from {983 10
1996. The increase in tip lengths could be wtributed to the spread in residential
locations, work places and various shopping and commercisl centers. Another
factor is the worseming traffic conditions in the meteopolis. The increase in the
number of shupping and commercial centers is perceived to be related to the
worsening Iraffic conditions,

Table t1. Average Trip Length. for all trip purposes (in minutes)

Year
Mode 1983 1996
Car 428 530
Jecpney 4.7 434
Bus 56.3 7.9
Taxi M4 355
Tricycle 13.6 ikl

Source: MMUTIS Facibouk, (998

The travel demand is distributed unevenly throughout the day. Concentration
of trips is significant in the moming between 6 to ¢ A.M. and in the afiernoon
between 4 to 7 P.M, Third peak is also seen during lunchume. The moming peak
hours are usually dominated by to school trips {between 6 and 7 A M. and o work
trips (between 7 and 9 A.M), (MMUTIS Factbook, 1998)

In terms of travel demand by type of facilities (Table 12), residential and
cducational facilities have the bulk of trips gencrated and attracted. They are
followed by wholesale and office facilitics.

The MMUTIS Study has shown that there has been an intensificd movement
of people when it compared the distribution of travel demand between 1980 and
1996. Most notable is the increase in irips outwards Lo the south, north and east.
The Swdy further noted that what used to be suburban areas outside of EDSA {the
major circumferential road traversing Metro Manila) in |980 are aiready urbanized.
This ebservation further validated the increase in travel distance and iravel time in
the metropolis.

Similarly, the commercial and bustness centers in Metro Manila vary in
character. The cities of Manila and Makati attract traffic from all over the metrapolis.
On the other hand, the EDSA area in Quezon City ettracts mostly those residinyg in
the northern half of Metro Manile. These observations indicate that analysis of
area-wide traffic characteristics will yield relevant information in formulating tratTic
and urban plan of mumcipalities. This is one of the mujor recommendations of the
MMUTIS Study. By establishing area-wide databuse on transportation and land
use will strongly pur emphasis on an integrated transportation-iond use pianning
approach in alleviating ansportatron ard traffic problems in Metre Maniia.



S0 Trens. Mav. Ace. Sci. Tech. Philippines 22: (2000)

Table 12. Trip Generation/Attraction by Type of Facility (1996)

Types of Faility Generation Aftraction
‘000 Trips % “000 Trips %
Residential 14,223 46,6 14238 467
Commercial 651 2.1 642 2.1
Office 2,289 7.5 2260 7.4
Factory 1,239 4.1 1,231 4.0
Educational 5612 184 5670 186
Recreational 112 0.4 112 04
Medical 320 1.1 34 1.0
Social 406 13 408 13
Wholesale 2.660 87 2,658 8.7
Restaurant 527 1.7 513 1.7
Others 2,453 8.0 2,447 $.0
TOTAL 30,491 100.0 30491 1000

Source: MMUTIS Faclboak

Traffic Conditlon in Metro Manila

Like its counterpart in Southeast Asia, Metro Manila has already experienced
worsening traffic congestion in its road network system. Traffic volume on the
roads and streels has aggravated in the past 20 years. The increase i raffic
volume is not at the central portion of Metro Manila since the roads there have
already been saturated. The growth of the traffic volume has been in EDSA,
South Superhighway and other radial corridors outside EDSA. This is attributed
1o the expansion of urban develuptent in those comidors especially at thuse areas
considered as suburban before 1980,

The significant increase in traflic volume on all major carridors of Metro
Manila is attributed mainly on the fise in volume of private vehicles. EDSA,
which is bus-dominated comidor, and Shaw Boulevard, jeepney-dominated. have
shown notuhle increase in private car volumes (as reflected in Table 13). From
Table 5 in the previous section, the share of private modes in 1995 is 53.2% of the
total vehicular traffic demand though it anly accounts tw 21.6% of the person trips
due 1o its low occupancy.

The significant increase in traffic volume on all major corridors of Metro
Manila is atributed mainly on the rise in volume of private vehicles, EDSA.
which is bus-dominated corridor, and Shaw Boulevard, jeeprey-dominated, have
showr notable increase in private car volumes (as refiected tn Table 13). From
Table 5 in the previous section, the share of private modes in 1993 is 53.2% of the
tota! vehicular traffic demand though it only veconnts 1o 21.6% of Lhe person trips
due to its low occupancy.
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Table 13 . Traffic Volume on Major Corridors, 1980 & 1995

Corndor 1980 1995 1995/1980
Total Car/ Jeepney!
Truck  Bus

EDSA (bet. Guadalupe & Bucndia 99,900 172,500 154,700 17800 1.7
SSH (intersecting Pres. Quinno Ave) 72900 113,700 (11,300 2400 16
Quezon Ave. (near Espaila Rotonda) 53,300 102500 68400 3400 20
Roxas Bivd. (interseeting P. Burgos) 67,800 82300 74100 8200 1.2
Ortigas Ave, (inlersecting Santolan) 51,500 76,300 72900 3400 IS
Shaw Blvd. {intersceting Acacia) 3,300 43500 27800 15700 1.2

Source: MMUTIS Factbook, 1998

The immediate outcome of the increase in traffic volume already mentioned
above is the deterioration of the traffic condition in Metro Manila. Traffic congestion
has become chranic and people tend to associate it with their daily lives. Almost
all sections of the road network are congested in the region. It is perceived that the
major reasor! for congestion is the lack of road infraswructure. Albeit this perception,
as shown in Table 7, the vehicular density per kilometer is not as much compared
1o the other cities, If wraffic management is improved and traffic rules and regulations
are properly enforced, traffic congestion can be elleviated at some degrees since
the road infrastructure conld be utihized efficiently,

The extent of the impacts of traffic congestion has alrcady affected
significantly the levels of service of the public transportation system. There has
been a sharp decline in travel speeds and tremendous increase in travel time not
only of private vehicles but also of the public transporiation modes. Likewise,
vehicles have become crowded with average passenger occupancies increased by
almost 1.3 timey [or buyes, 1.5 for jerpneys and double for micycles as reflected in
Table 14.

The preceding section presented the present profile of Metro Manila and its
transportation system. 11 could be noted that in a matter of several years the region
will eventually become o megucity. Metre Manila is rapidly expanding its
development and urbanization to its adjoining arces. The continuous growth and
expansion of the metropolis will definitely affect its transportation system.

From the unpublished repert prepared by the NCTS for NEDA-LEDAC,
Economic Impact of Traffic Congestion in Metro Manila (April 20000, it is
estimated that the average annual cost of traffic congestion is about 100 Biltion
Pesos for people working in Metro Manila. Table 15 below summarizes the
calculation of traffic congestion cost by type of occupation,
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Table 14. Average Travel Time and Occupancy of Public Transport.

Mode Ave, Travel Time (in min.) Ave. Occupaney
1983 1996 [996/1983 1983 1996 1996:1983
Bus 56.3 719 138 W7 50,0 1.26
Jeepney 347 414 12§ 10.3 15.0 1.46
Tricyele 136 181 [.33 i3 2.6 2.00
Taxi 44 55.5 1.61 21 2.2 1.05
Source: MMUTIS Factbook
Table 15 Caleulation of Congestion Cost.
Averuge  Ave Hourdly  Ave Total Total
Delay Income  Compestion  Number Cost
(hr.) {Peso)  Cost(Peso)  of Tnps (Peso
Gov't Officials (.63 93.75 938 3427860 100,693,388
Professionals 0.69 187.50 63 1,460,326 94,921,190
Technicigns 0.73 62.50 2284 853063 19,504,930
Clerical Workers .72 50.00 1788 134083 20271734
Service Workers .61 62.50 19.05 2194432 41,793,262

Source. Econamic Impac) of Traific Cangestion 1o Metro Manila, April 2000 {an unpublished report)

Tralfic congestion has worsened as shown by some indicators ahove, notably
its exonomic impact, However, waffic congestion is just 2 manifestation of the
transportation problems of the metropolis. Unless something has o be done. the
urhan trasportation problems will further aggravaie. As such, proper and iniegrated
transportation and urban planning should be done to slleviate the situation. The
succeeding sections will further elaborate on the pressing urban iransportation
problems faced by Metro Manila. Similurly, the courses of actions being formulated
and implemented to alleviate the issues will be discussed.
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TRANSPORTATION AND TRAFFIC CONCERNS

The following discussions on the pressing transportation and traiTic issues
are culled from an unpublished paper of the same author. Presem Urbure Transport
Problems and Its Countermeasures ~ the Case of the Philippines, 1999.

As already elaborated in the previous section, the traffic congestion problem
in Metro Mamila has become a very serious concern nol only of the povernment
but also of the community amd the industry. The quality of life in the metropolis
has deteriorated and in fact affected those in the wdjoining areas. Almost al!
industrial and business sectors have incurred considerable due to longer travel
times and lower productivity.

Traflic congestion has reached the leve! of becoming a social problem tha
affects, the molorists, commuters, and pedestrians, but tlso poople from all walks
of life. This problem has brought about yet other serious problems such as:

a.  Wastage of time and cnergy due to delays incurred in congested
roadways,

b.  Enviranmenl degradation caused by ncreased vehucie vshausts in
1raffic jams;

¢. Damoge to and-or loss of life and propeny due o raffic aceidents.'

People tend 1o only perceive walfic congestion as the main cause of the
urban transporiation isswe and problems in the meropaolis. However, as already
mentioned earligr, wraffic congestion i not the rued but rather o manifestation of
the intertwining and related effects of urban transpenation problems in the region,

The root cawses of traffic congestion may be elassitied imo two: rechnicai or
planning and instimtional, The technical aspect concerns the absence af an integrated
master plan agreed upon by the cities and mumicipalitics comprising Metro Manila,
Mot projects undertaken in 1he regivn do not follow any plan, which could be
identified with any particular land use or zoning policy, The convevance of people
from one place W another is hindered by deficicncies tn 4 transportalion system,
which cannut cope with the sudden and undirected growth of certain areas. A
good example of such is the continued sprouting of huge shopping malls,
condominiums and the fike in places where they eribeally contribute o the
worsemng slare of traffic flow, Due to such undirected growth, adeguate
infrastructure cannot be provided to address the growing demand, Nete, for
example, the jack of parking spaces, the narrow roads, the mcomplete road
network, the lack of an efficient mass transit system, and wadequate traffic
signal control system.?

The institutivnal aspect can be eastly observed in the poor coordimation
among government agencies, and the absence of an imegraied and delermined

:Alicwallng Traffic Congushon in ¥etro Manila, « whiste paner dsalted by UPanl NAST, (997
“Ibid.
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among govemment agencies, and the absence of an integrated and determined
effort to straighten out the traffic mess. Such is due in part to the creation and
presence uf numerous agencies (e.g., DOTC, DPWH, MMDA, TEC, PNP-TMC,
LTO, etc.) tasked with overlapping responsibilities conceming the alleviation of
the traffic probiem. Policy-making and implementation/ enforcement are assigned
to specific agencies. However, these organizations usually disregard or bypass one
another in the performance of their functions. Moreover, there seems 1o be a
number of conflicts among the personalities heading the said agencies regarding
priorities and intereats. Finally, it may be pointed out that although there are
already a preat number of policies, rules and regulations, there is an evident
shortcoming when it comes to implementation and enforcement. This laxity has
encouraged the lack of discipline among drivers and pedesirians - something that
would take a long time to cormect. There is alse & Jack or absence of effort to
coordinate with other agencies/companies involved in providing utility services
such as the MWSS, MERALCO, PLDT, e¢tc., in order 1o avoid this perennial
diggings and/or repairs on the road.’

Apart (rom the techmical and institutional aspects, another factor that
contributed to the growing wban transporiation problems is the increasing rate of
in-migration to Metro Manila from the other regions of the country. The continuous
movement of people toward the metropolis also brought with it other inter-related
urban problems, such as lack of housing, lack of employment opportunities,
environmental problems, etc. The transportation systemn could not cope with the
growing populalion in the region. 4

Specifically related to transportation planning, the lack of reliable databases
on all aspects of transportation and personnel with expertise in transporiation planning
and engineering likewise apgravated the issucs. There are measures and schemes
implemented that were not supported by technical studies and surveys. There were
instances where the implementation of some transportation and traffic measures that
contributed to the transportation problems rather than alleviating them.

Given the above predicaments on the root causes of the urban transportation
problems, especially traffic congestion, the courses of actions to alleviate, if not
minimize, the gravity of these problems should focused or addressed directly
these issues, These courses of actions should be looked st a macra level and over
time. The solutions to these problems are not just limited (o technical and institu-
tional strategies but should also social and cultural concerns. The succeeding
section shall outline the courses of aclions formulated and implemented to re-
spond to the urban transportation problems of Metro Manila.

3hig.
A1pid.
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MITIGATING MEASURES IMPLEMENTED OR PROPOSED TO
ADDRESS THE CONCERNS ON TRAFFIC CONGESTION

A white paper prepared for the University of the Philippines (UP) and the
National Academy for Science and Technology (NAST), of which the author of
this paper was one of the persons involved, has summarized the measures formulated
and implemented. The measures taken and to be taken by the government in
alleviating transportation and traffic problems in Metro Manila, based on exisiing
plans and projects, can be categorized as follows:*

a}  Construction of new roads or highways, specifically completion of
Metro Manila's road network;

b)  Rehabilitation of existing road network;

¢) Introduction of mass transportalion system (e.g., LRT),

d)  Application of shori-tern travel demand management (TDM) schemes.

Aside from the PNR commuter rail, the introduction of a rail-based mass
transportation system in Metro Manila commenced with the construction of LRT
Line I. Now the construction of a network of LRTs becomes one of the prionities
of the povernment due to the entry of the private sector through the build-operate-
transfer (BOT) scheme or its variants §

The following are some of thc TDM and TSM measures that have been

applied or supgested in Metro Manila to help alleviate traffic congeslionf

a)  One-way Scheme

by  Car-pooling /Van-pooling

¢)  Reversible Lane

d} Truck Routes

¢}  Staggered and Flexible Work Hours

)  Flexible Work/School Days

g)  Fare Surcharge

h)  Improvement o Public Transport Services
i) Bus Lanes

1) Odd-Even Scheme

Looking back at the clusters of recommendations based on plans and projects
for Metro Manila, one could notioe that they were not comprehensive enough.
They seem to be adaptable only on the time or era they wers formulated. It would
seem that & number of the measures formulated were not properly coordinated
among the transportation agencies concerned. Likewise, some measures were

S1bid.
S1bid.
ibid.
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adopted without stuities to support them. For this end, the neat section presents
glternative recommendations that could be more appropriate

Transportation System Jntegration

The white paper mentioned (n the previous section provided several alterna-
tive courses of actions in alleviating urban transportation problems in Metro Ma-
nila. These will be presented agan in this section. The existing trangporiation
modes in Metro-Manile lack the essential features of a fully integrated transporta-
tion system. This is due mainly to the ineffective coordinalion and project-on-
ented planning of various agencies of government dealing with different, and in
some cases, common aspects of the trunsportation system. And with the
govermment's recent effort to attract private sector investments in infrastructure
development, coordination of transpart development has become even more diffi-
cult to manage because of the need to consider private sector interests, which
sometimes are in conflict with public interests.

This lack of integration resmults m wasted ransport capacities, poor quality of
transpart services, and fow system-wide transport productivity. Hence, it is not
sufficient to simply bmld new roads and put up new mass transit lines withoul
formulating & comprehensive master plan for miegratmp these varions road md
rail projects. The key elements of an integrated transportation sysiem should have
& hicrarchical road and public transport networks, and sategically planned station
and termina| facilitics. 8

Hierarchical Road and Public Transport Networks

The design of road and rail networks should follow the basic principle of
functional integration. In the casc of roads, there should be a fully connected
hierarchical set of expressways, arterial, and local roads, which provide mobility
and access w private and public vehicles, Presently, Metro-Manila does not have a
sufficient expressway network, which can relicve the arterial roads of through
vehicutar tratfic. Furthermore, many arterial roads ere disconnected and thus alto-
gether do not perform well their function of distributing traffic between the ex-
pressways and local roads. On local roads, weffic flow and access to land and
property are also impeded by ineffective parking controls and unreguleted use of
road space. While the government's projects to construct flyovers at key intersec-
tions have improved traffic flow, their effects are localized in nature. Greater
focus should be placed in enhancing the capacity of expressways and conneetivity
of the éntire road network.

Tn the case of public wansportation, the task of integrating the various modes
is extremely difficult but most important. The table below shows the various

Fipia.
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modes in Metro-Manila together with their basic charactenstics (i.c., capacity and
service area),

MODE CAPACITY SERVICE AREA
LRT 350 personstrain Intra-urban

Bus 4764 sears lntra pnd iner-urban
Jeepney 14-20 seats Jnms and inter-urban
Taxi 4 seaty Inmra-urban

Tneyck 2 seats Tocal

PNR Commuter 500-1000 persons ran [nter and inra-urban

Given their respective characteristics, cach mode iy naturally well suited 10
operate under very specific market demund and operating conditions. For ex-
ampte, smaller vehicles such as wivycles and jeepneys are ideal in performing
collecton and distribusion funetions within low-density residemifal areas. On the
other hand, targer vehicles such a3 the LRT and Buses are ideat in performmg a
line-haul function connecting the residential areas with central business districts.
In terms of trip lengths, smaller vehicles are ideal for shorter wips, while larger
vehicles are ideal for longer wrips. Therefore, in order to optimize the performance
of the entire public ransport network gvstem, it is necessary to opetine euch mode
within their ideal operating snvironment. This concept of hierarchical structuring
of the functions of each mode is illusirated in Figure 5. The mam festures of this
concept are described as follows:?

» A heavy rail transit system will become the main line-hau! or mmk
line serving regional passenger and freight wansport demand 10 and
from Meiro-Manila,

s A light rail transit system will become the main lne-hau) network
serving commuter trave! demand within Metro-Manila. Buses may
serve g main lie-hau! in cervain areas.

+  Within Metro-Manila, buses and jespneys will serve us feeder routes
tu the heavy and light rail ransit syseems. In certain aress, jeepneys
may also serve as feeder routes to bus stations and stops.

+  Oulside Memro-Manile, jecpreys and provincial buses will serve as
feeder routes to the regular houvy rail transi system,

*  Provincial buses terminate f the hesvy reil wansir stations outside of
Metro Manila. This strategy of consolldating provincial passenger trips
outside the metropolitan ares would improve the prnerourd time and
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productivity of provincial buses, increase ridership of the heavy rail
wransit system, reduce bus traffic volume inside Metro-Manila, and
reduce the need for bus termiinal facilities within Metro-Manila.

Strategically Planned Station and Terminal Facilities

The public transport station and terminal facilities compnise the most important
element of an integrated transportation system. Since passengers and freight enter
and leave the rail system through the stations, it is very important that adequate
facilities and amenities are provided. Each station should be so designed as to give
the passengers a feeling that it is & safe, comfortable, and convenient place to
board, alight, wait, and transfer to and from various transporiation modes.'®

Currently, the station and terminal facilities are among the most neglected
aspecis of Metro-Manila's transportation system. Several LRT and other rail
development projects are being planned and implemented without a strategic master
plan for integrating these facilities. It is necessary for the government te carefully
plan the location and design of these facilities.!!

These facilities may feature retail‘commercial spaces, park-and-ride facility,
kiss-and-ride facility, and bus/jeepney termina) areas. The park-and-ride facility
should be well secured so those auto trip makers would be encouraged to leave
their cars behind. This facility will also serve to reduce the need for more parking
spaces in the key urban centers within Metro-Maniia,'2

The kiss-and-ride facility should be well-designed as to provide easy access
for private vehicles 1o drop-off their passengers at the train station; enough holding
area for cars waiting to pick-up their passengers; and, comfortable and safe area
for passenpers waiting 1o be picked-up.

The bus and jeepney terminal areas should be an integral purt of the ratiway
stations. This complex will be designed to provide public wansport wsers with
convenicnt transfer facilities and bus/jeepney operators with terminal areas for
their fleet.'*

Demand Control Measures

Another way of comprehensively addressing the present traffic problem is by
locking at the demand-side of the transportation system. The guiding principles in
formulating the schemes or measures to curb travel demand are: a) economic
concepts on how the road users shell be priced for the use of the transportation

10pig,
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system - employing the heneficiary-pay-principle or polluter-pay-principle concepts,
b} discouraging the use of or demand for single-occupancy vehicles, and ¢) volume-
reduction. These measures are based on the premise that the use of the road and the
transportatian system is not a right but rather a privilege. Furthermore, the above
three guiding concepis should be viewed us inter-related and should complement
the measures formulated in approaching the supply-side of the system, 13

Ideally, the most economic measure is to raise the cost of gasoline; however,

the repercussions of such & measure are considered to be serious in the context of
Metro Manila As such, this approach needs further studies and therefore has to be
considered rather as a long-term measure. Other means such as raising the fees
related to acquisition and usape of vehicles {license, price of vehicles, eic.), impose
high parking fees, congestion pricing and toll fees in the present and futre
expressways can be applicable in Metro Manila and the country in general.'
The kiss-and-ride facility should be well-designed as to provide easy access for
privae vehicles to drop-off their passengers at the train station; enough holding
area for cars waiting lo pick-up their passengers; and, comfortable and safe area
for passengers waiting to be picked-up.!”

The bus and jeepriey terminal areas should be an integral pant of the railway
stations. This complex will be designed 10 provide public transport users with
convenient transfer facilities and bus/jeepney operators with terminal areas for
their Meet.'®

Demand Coniral Measures

Another way of comprehensively addressing the present traffic problem is
by looking a1 the demand-side of the wansportation system. The guiding principles
in formulating the schemes or measures 1o curb travel demand are: a) economic
toncepts on how the road users shall be priced for the use of the transportation
system - employing the beneficiary-pay-principle or polluter-pay-principle concepts,
b) discouraging the use of or demand for single-occupancy vehicles, and ) volume-
reduction. These measures are based on the premise that the use of the road and
the transpartation system is not a right but rather a privilege. Furthermore, the
above three guiding concepts should be viewed as inter-related and  should
complement the measures formulated in approaching the supply-side of the
system. !

Idcally, the most economic mensure is to raise the cost of gasoline; however,
the repercussions of such a measure are considered to be seHous in the comext of

13bid,
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Metro Mantia As such, this epproach needs further studies and therefore has to be
considered rather us 8 long-lerm measure. Other means such as ratsing the fees
related to acquisition and usage of vehicles (beense, price of vehicles, ete.), impose
high parking fecs, congestion pricing and toll fees in the present and future
expressways cun be applicable in Metro Manila and the country in general.

There are seversl viable ways in discouraging the demand for single-
eccupancy vehiclesiestimated to be 50% of the total private users). The present
plan to construct several mass transit systems in Metro Manila can be useful in
this aspect, Likewige, promoting high occupancy vehicles such as car or van-
pooling ven also reduce the demand for single-occupaney vehicles, Volume
reduction scheme {such as the odd-even scheme) is in 8 way a concept to curb
travel demand and at the same time a goal to alleviate traffic congestion.?!

Some TDW actions have already been experimented on in Metro Manila.
However, they have not been appropriately implemented. There is 2 need to further
study or gvaluate the effectiveness and appropriateness of these schemes. Among
the TDM measures for the demand-side applied are: 4) Car-pooling Van-pooling,
by Staggering Work Hours and Flexible Work Hours, ¢} Flexible worksschool
days, and d) Odd-cven scheme.

Aside from the promising TOM measures mentioned above, the following
are hereby proposed: 23

a.  Land Use Contro} - Admimstrative approval for:

»  Location of trip generators like big malls and other vommercial
establishments;

*  Building permits with imposition of packing requirements; and

. Location of bus/truck terminals.

b.  Discouragement of private car owncrship or usage

*  Swncter implementation of drver licensing policy; and
*  Reyuirement‘proof of garage:parking facility.
«  Congestion pricing-road user taxation

Linking Land Use and Transport Development

One of the major reasons for the perennial traffic congestion problem is the
absence of sufficient controls for managing the development of land and
corresponding provision of adequate transport infrastructure. [t is well known thar
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code do not provide cnough safeguards to ensure that land and transportation
. -
developments arc synchronized.

CONCEPT OF AN INTEGRATED
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Figure S. Concept uf an integrated public transport system.
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Presently, land developers do not fully shoulder the cost of traffic congestion
they induce on the road and public transport system. A system for estimating such
cost and & mechanism charging it as part of land development cost charged to the
developers should be implemented. A traffic impact assessment (TLA) must be a
requirement for any land development. As a matter of principle, land developers
must shoulder the cost of providing additional transport infrastructure necessary to
mzintain the same transport level of servige in the areas affected by its
development.?

Traffic education ig three-fold: a) educating personnel in the transport and
traffic sectors including the traffic enforcers, b) educating the road users and the
public in general on proper values, and c) education through research.20

The number of local experts in the field of transportation s still very limited.
Key personnel of various government agencies related to traffic need intensive
training, both here and abroad 2’

One contributing factor in the aggravation of traffic congestion in the streets
of Metro Manila is road users’ poor driving behavior or attitude. Educating {or re-
educating) people on their respective roles in traffic can contribute in alleviating
the worsening traffic congestion. The present system of seminars for persons
secking dnver’s license and violators needs improvements. 1t must include value
formation for both enforcers and followers, Traffic safety education must be
integrated in the curriculum of schools especially from the primary levels. This
has been foung to be effective in other countries. 22

Finally, transportation research (both basic and applied) must be promoted.
A Better understanding of the transportation and traffic problems in Metro Manila
is necessary [n finding appropriate solutions. One of the major factors contributing
to wrong forecasts and modeling in the country especially in Metro Manile is the
lack of accurate data. In addition, most of the standards and modeling techniques
employed in many transport studies are patterned afler other countries’ standards,
notably from the developed ones. These resulted to misspecifications of the models
thereby resulting to inaccurate and/or inappropriate recomtmendations. Hence, it is
essential that the establishment of a transportation database and improvement of
data collection be promoted and encouraged. There is also a need to establish
standards appropriate for Metro Manila and the country in generel. Moreover,
transport and traffic models need to be specified and calibrated with the local
conditions. [t is anly through these that transportation research can be used as a
powerful tool in solving traffic problems in Metro Manila.??

Lipid.
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The shove recommendations of the white paper indicated that the courses of
actions in alleviating urban transporiation problems should be hohistic and focus
on the root causes of these problems. Not only the technical nspects should be
addressed, but also the institutional and academic or rescarch aspects of
transportation. Furthermore, it was mentioned elsewhere in this puper that social
and cultural aspects should also be included in the formulation of the measures.
These aspects are relevent in considering the human factor of the urban
transportation problems.

Finally, the soctal acceptance of any courses of actions has to be considered
for these actions to be effective and viable.

As already mentioned elsewhere in this paper, the dalnbase of the Metro
Manila Urban Transportation Intepration Study {(MMUTIS) was wsed in the
presentation of the current situation of Metro Manila's transportation and uaffic
system. The major output of the MMUTIS study is a transportation master plan
for Metro Manila Highlights of the MMUTIS transportation mester plan is
summarized below.

The MMUTIS Transportafion Master Flan

The Department of Transportation and Communications (DOTC) was tasked
to prepare & transportation master plan for Metro Manila (and its adjacent areas)
with technical assistance from the Japan International Cooperation Agency (JICA).
The three-year Metro Manila Urban Transportation Integration Smdy (MMUTIS)
started in 1996 and was finished in 1999; however, the final report was officially
ransmitted to the Philippine Government in May 2000,

The Metro Manila wansporntation master plan is believed 10 formulate 2
“good” future transport network plan, which is efficient in 1erms of meeting future
demand and affordable in terms of public sectors funding. 3 The MMUTIS study
indicated four plan implementation options - “Do-Nothing Project”, “Do-Fixed
Project”, "Do-Existing Project”, and “Do-Maximum " Project.  “Do-Nothing™
Project would assume the transport network as of 19%6. “'Do-Fixed Praoject includes
committed projects such as LRT 2, Line 3, Skyway Phase | and Phase 2, Manila-
Cavilz Expressways and unfinished sections of C-3. “Do-Existing Project” further
include other existing plans of the government for Metro Manila and BOT proposals.
Finally, the “Do-Maximum” was prepared to satisfy the gap and to provide the
existing and anticipated urban areas with reasonable transport network which
comprises a combination of primary and secondary roads, expressways, MRT/
LRT and buswayy {(Figures 6 and 7). The “Do-Maximum” network gives a siructure
of future transport system, which is to be incorporated with the city plans of the
LGUs.

3twala, 5., MMUTIS Master Plan Highlights, | 2th MMUTIS Seminar an Strategic Mansgement
of Urban Transporistion, Manils, Sept. 1998,
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Figure 6. Future Transport Network (do muximur) in Metro Manila.
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The above altemative options recommended by the MMUTIS Study based
on 8 policy of combining road and rail transit development. Apar from the road
and rail infrastructure projects the MMUTIS Master Plan has aiso recommended
responsive TDM schemes to support the infrastructure development. [t is expecied
that the combined read and rail transit development will be able to meet the future
socioeconomic needs of the region. It is further hoped that when Metro Manila
will become a megacity by year 2015 it will be ready to address the transportation
requirements of the megacity residents,

The alternative options proposed by the MMUTIS Study obviously entails
enormous capital investments. The estimated invesiment cost for the future
transportation network range from US $ 4 Billion for *Do-Nothing Pruject” to US
$ 10 Billion for Do-Maximum”, Tapping public investment funds to implement
any of the four options would be very difficult considening the limited budget of
the government. The government has ather regions to take care too. Likewise,
increasing taxes, such as fuel tax, registration fees. eic., would also be possible
source of funding. This could be justified through the concept of road pricing.
However, it is expected that there would be a sirong opposition from the people.!

Thus, the above suggested that there is a need o look for other sources of
investment funds to impiement the transporiation master plan for Metro Manila.
The government could still rely on foreign assistance or loan from major
international institutions, such as World Bank, ADB, QECF, or from country
donors like Japan, US, Germany. These would still not be sufficient to realize the
master. Furthermore, regional economic crises would aggravale the situation if
relying mainly on foreign loans >

The MMUTIS project has identified PFI as one of the major institutional
mechanisms to materialize the Metro Manila iransporiation master plan.  Albeit
this suggestion, the limitations and constraints of PF1 have to be carefully addressed.
There is a need to look at the opacity in project planning/implementation procedure
for those projects under PFI. Integration among projects has 1o be in place.??

3 Lidasan, HS, Private Sector [nvestment in Infrastructure Planning The Concept of PFl, a
paper p;czscm:d in the SPRING Workshop, Dortmiund University, November 1998.
Tbid.
33 Ihig.
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Master Plan Investment Summary

Investment Amount
(US§ Remarks
{billions)

1. BASIC PROGRAM
a)  Low Cost Management

b}  Maintenance/Rehabilitation [.50
c)  Existing Network
Improvements
2. ON-GOING
MAJOR PROJECTS® 0.50
{0.72) Skyway (17.0 kms.)
(1.84) LRT 2.3 (30.8 kms.)
3. NEW MAJOR PROJECTS
a) Primary Roads 3.70 310 kms. (80%)®
b)  Secondary Roads 1.40 265 kms. (50%)
c)  Expressways 0.40 {00 kms. (10%)b
d) MRT/LRT Systems 3.30 200 kms. (54%)b
¢}  Busways

8USE 0.5 billiun (85% of OECF loan portion] will be included.
hPen:cm.agc of public sector share in Latsl invesimend.
Source: MMUTITS Master Plan Highlights, |2th MMUTIS Seminar,

The recommendations of MMUTIS rely heavily on infrastructure
developments in alleviating traffic congestion and other urban transportation
problems. Albeit these physical courses of actions, MMUTIS likewise proposes a
menu of TDM measures in support of the infrastrecture developments. The huge
investment necessary for the infrastruciure developments necessitates the need to
formulate TDDM measures. Furthermore, the concept of PFI is strangly suggested
as an institutional mechanism for the implementation of the infrastructure
developments.

CONCLUDING REMARKS

This paper, culled from various studies and similar papers (of which the
author is involved) hus provided an overview of the present transportation system
in Metro Manila, in particular the pressing concerns on its growing traffic problems,
notably congestion. It is expected that Metro Manila will become one of the
megacities in this parl of the world. As such, it is anticipated also that the current
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transportation and traffic problems will aggruvate unless responsive courses of
actions will be formulated and implemented.

A white paper on the issues of traffic congestion in Metro Monila proposed
several measures and schemes. These were presented apain in this paper. The
measures and schemes proposed focused on the techinical and institutional aspects
of the solulions to alleviate maffic congestion by looking deeper on the roots of
traffic congestion.

The Department of Transportation and Communications (DOTC), with
techmical assistance from JICA, has conducted a three-year study in Metro Manila
to develop 4 transportatiun master plan principally to meet the future fransportation
needs of the metropolis. The MMUTIS Study has recommended several road and
rai] developments and TDM measures to alleviate transportation and {raffic problems
in the metropolis in the next twenty years.

The infrastructure developments require huge investments. The MMUTIS
Study hay supgested the concept of Pl as among the potential source of invesiments
in implementing the infrastructure projects. However, there ure some cautions on
adopting the concept of PFl. There is a need for the guvernment to institute
certain measures so that PFY can be for the benefit of the country. 11 is therefore
important that the responsihilities of the govemment be defined in the project
preparations, sefting of standards on facihities and services and financing schemes
o be instituted.  Moreover, the govemmment must conduct erifical reviews of
unsolicited propusals and preparatory studies an possible Pl projects ahead of
private sector involvement. ™

Thus, in closing, it is hoped Lhat with the various courses of actions being
proposcd or formnulated urban transportation problems in Metro Manila can be
alleviated espectally in the future when i wiil become a megacity.
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ABSTRACT

Sustainable agriculture is defined by FAQ as the management and conservation
of the natural resources hase, and the orientalion of technological and inglitutional
change in such @ mamer 85 1o ensure the atminment and continued satisfacoon of
human needs for present and fulore generations. The amhor emphesizes ihe need for
sustainably productive agriculture in ihe 2[gr cenlury because of incressing world
population for which food production must be improved by from 40 ta K0% for cereals.
Such crop yield increases mugl also come primerily from higher biological vields and
not fram area expansian and mare imigatian

The author proposed that through moedern biotechnology, crops may be genstically
modified (GM) to raise yield celings, improve resistance 10 pests and discasce, develop
tolerance 10 drought, excessive emperatures, soil acidity and selmity and other abiotic
siresses and improve the nutritional, processing and keeping quality of produce. While
applications of moder bintechnology in healih and indutry are widely sccepred. there
are objections to and unease in uses of GM crops in food and egricubiure. The paper
discusses the risks, bath technological and technology-iranscendeny, associated with
hiotechnology, and proposes,

Tu address the question of unequal sccess 10 modem biatectmalopy by developing
countries such as the Philippines, the author Further praposes thel (1) strengthening of
nationsl capacity to conduct agricultural biotechnology R&D, (2) put in place the
proper intellectual property rights (IFR) ta encourage private secior 1o invest on the
problems of Philippine agriculture ard (1) pravide appropriate incenlives so that the
new technoalogics can bz sccessed by poor farmers.

Key Words: sustainable sgriculture, biotechnology, genetically modified
{GM) crops

n
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. INTRODUCTION

Sustainable griculture and rural development has been defined by FAO as
the managemen’ ard conservation of the natural resources base. and the orientation
of technolugical and institutional change in such a manner 18 lo ensure the attainment
and continued satisfaction of human needs for present and future generations.

The need for sustainably productive agriculture looms larger and larger in
the horizon as we begin the 21% century. Between the years 2000 and 2025 the
world population will increase by almost two billion people. To feed this additional
population it has been caleulated that the averape yelds of cereals must be 80%
higher than the average yields in 1994,

In the Philippines, our poputation has been projected to increase from 77
million in 2000 to 1088 millian in 2020, For rice alone pur requirement will
escalate from 12.8 million tons o 17.9 million tons, an increase of 40% (Hossain
and Sombilla, 1999).

However, bevause land and water are becoming increasingly scarce, these
increases must come primuarily from increasing biological yields, not from area
expansion and more irrigation (Serageldin, 1999),

The Convention on Biological Diversity {CBD) defines bivtechnology as
any technological application that uses bivlogical systems, living organisms, or
derivatives thereof, to make or modify products or processes for specific uses. It is
the new label for a process that humans have used for thousands of years 10
fermeni foods such as beer, wine, bread and cheese {Vogt and Panish, 1999).,

Modem biotechnology. in the namow sense, refers to applications based on
the new science of molecular biology. With the rew knowledge in the molecular
sciences. it 1s now possible to identify specific genes in the penomes of prganisms;
understand their functions in the whole arganisms; modify. clone and transfer the
genes across natural species barriers, and make the genes express their producls in
specific tissues, at specific prowth stapes at specific dusages in the recipient
OTBANISMS,

In conventional plant breeding which is one form of biotechnology widely
applied in agriculture, gene transfers are limited to between varicties of the same
species; occasionally between species of the same penus, and rarely between
species belanging to different genera. Transferring genes between plont families,
much less from bacteria or animals to plants was impossible. But now with the
capability of modemn biotechnology to precisely manipulate, tranyfer and control
gene expression, these very wide genctic introgressions are possible,

With modern bistechnology, man has at his disposal a new tool for
dramatically increasing and stabilizing biological vields while protecting the natral
resources base. Crops can be genetically modified 1o raise yield ceilings, improve
resistance to pest and diseases, develop tolerance to drought, excessive temiperatures,
soil acidity and salinity and other abictic stresses and to improve the nutritional,
processing and keeping quality of farm produge.
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The positive impact on the environment from modern biotechnology will
come from {1) the more efficient use of land, mineral nutrients and water, (2) the
tess need for pesticides a3 more durable genetic resistances are built into crops, (3)
the less need for cultivation with herbicide 1olerant crops and more robust seedlings
thus protecting the soil from erosion and (4) from the bewer conservation and
management of hiodiversity.

1. OBJECTIONS TO MODERN BIOTECHNOLOGY

In one senge, modern biotechnology is simply a logical continuation of the
old. The essential umty of the genetics of all living organisms had been there all
along. We simply discovered the secrets of what the discrete units of inheritance
are made ol, how they function, and how we can manipulate them with more
precision compared with the random statistical methods we have employed in the
past.

Apart from agriculture, madem biotechnoiogy has many other potential
beneficial applications in health, industry and environment. 1t is used in producing
recombinart DNA vaccines and in gene therapy to treat debilitating human diseases
and genetic disorders. Microbial, animal end plant cells are now being penetically
medified to produce enzymes, fine chemicals and biodegradable polymers to replace
traditional agricultural and chemical factory processes. Microbial cells and
genetically modified plants which have unique capability to selectively aceumulate
heavy metals are now heing used to clean up the environment. DNA techniques
are being employed to precisely characterize biodiversity to facilitate conservation.

Except for the small minority of people who objeet to 4l modern science,
the health, industrial and environment applications of modem biotechnology are
acceptable to most peaple. Most af the objections are directed to its applications
to food and agriculture, particularly to genetically modified crops.

These detractors see pertl in possible introduction of allergens and anti-
nutrition factors in fouds, in the sccidental release of new but harmful organtsms
into the environment, the hegemony by a few multinational corporations who
cortral the new technology aver the world cconomy, and the replacement of
traditional agriculture and the rura) way of life by moedem, corporate agriculture.

They perceive modern bivtechnology as cthically objectionsble as it is akin
to playing God with nature. It is unnatural and therefore undesirable. They preach
the virtues of organic farming (as opposed to modern chemical-based agriculture)
to produce safe, healthy focd and io conserve the environment.

They attack the Green Revalution as anti-poor unmindful of the fact that if
vou promote organic farming of the major food crops in the developing countres,
this will result in Jow yiclds and therefore inadequate food supplies and ultimately
high prices, Since food constitute the bulk of the family expenses of the poor,
high food prives will hurt the poor more than the rich who could always purchase
their food from the market.
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The yield inefficiency of organic farming has another very profound negative
consequence o the environment of which people are generally unaware. To produce
the amount of cereals the world consumes today with the average yields before the
Green Revolution, Evenson (private communication), estimared that the world
needs 1o put 200 million more hectares of [and under the plow. Since practically
all the arable lands are now under cultivation, those additional farmlands will have
to come from cutting down tropice] rainforests and plowing marginal,
environmenially-vulnerable grazing lands,

III. COMMERCTAL RELEASE OF GENETICALLY
MODIFIED CROPS

Modemn biotechnology in agricullure consists of at feast six components
{Persley and Doyle, 1939):

«  genomics: the molecular characterization of species;

¢+ bioinformatics: the assembly of data from genomic analysis into
accessible forms;

«  transformation: the introduction of novel penes into crops, forest,
livestock and fish species;

»  molecular breeding: identification and evaluation of desirable traits in
breeding programs with the aid of molecular genetic markers,

*  diagnostics: the use of molecular characterization to provide more
accurate and quicker identification of pathogens; and

*  vaccine lechnology: development of recombinant DNA vaccines for
control of dizeases.

Rapid scientific progress is being made on all these fronts. The mapping of
the entire genome of the experimental plant Arabidopsis thaliana has been com-
pleted. The genomic characterization of the major crop commodities are under-
way. The first that should be completely mapped will be rice, which has a rela-
tively small-sized genome. A Japanese-led consortium is expected to complete the
rice genomic map in a couple of years. This process has been greatly facilitated by
the private sector initiatives using massive computing and high throughput DNA
sequencing machines, in the characierization of the human genome. However to
be useful, these genomic maps have to be accompanied by information indicating
gene function {functional genomics) which will still take some time to complete.

Marker-assisted breeding is in progress in many countries. Bacterial blight
is a devastating disease in rice which had been nearly impossible to control be-
cause of the occurrence of many races of the pathogen. Using molecular genetic
markers, rice breeders have succeeded in pyramiding bacterial blight genes to
develop much more durable resistance to the disease,

Among the modern biotechnology components applied in agriculture, the
development of genetically modified crops with specific desirable traits (transgenic
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crops} had been the most commercially advanced. The first GM crop was the
Flavr Savr tomato with long shelf life released in 1994. Since then commercial
release and adoplion of transgenic crops has dramatically increased. Between
[996 and 1999, the global area planted to transgenic crops increased from (.7
million hectares to 39.9 million hectares (James, 1999), Sales are estimated to
have risen from §75 million in 1995 to $2,1-82.3 billion im 1999,

The following major observations characterize this initial phase of
commercialization of biotechnology-derived crop varieties;

a)  Maost of the early technology adoplers were commercial farms in
developed countries with the USA and Canada accounting for 72%
and 10% respectively of the area planted.

by  All the subject crops are crops widely grown in developed couniries
L.e., soybean, com, cofton and canola.

¢} The almost exclusive foci of trait improvement were herbicide
tolerance® and insect (Bt} resiatancel |

The above observations are very significant because they call attestion to and
explain to a large extent the apposition and unease which genetically modified crops
have elicited from significant sectors of society as well as highlight the challenges
and opportunities for us in the Philippines and the rest of the developing world as far
as expioiting the benefits of modern biotechnology for food and agriculture,

An essential feature of modem agriculiural biotechnology is its increasing
proprietary nature. Unlike the agricultural sciences in the past which have come
out of publicly supported laboratories, the new biotechnologies are locked into
patents, and other private intellectual property rights.

In order to recover their massive investmenis, the private companies must
create value added for which there iy effective demand - ie., from farmers,
consumers, {ood manufacturers and traders, etc. who are willing and have the
capacity fo pay. Thus it should not come a5 a surprise that their initial largeis are
commodities grown by commercial producers in developed countries.

Likewise, their objects of irnovations are those characters of high valve o
commercial growers, Among the possible wrget traits, crop protection against
weeds and insec! pests were obvious priotities in as much as commercial growers
expend lots of money on herbicides and insecticides to control these pests.
Moreover, these Western farmers are fully aware of the health hazard they expose
thenselves to and the poliution they cause their own enviropments with excessive
use of pesticides.

Were the initial priorities high levels of essentia) vitaming and minerals in
food crops, public perception would have been different although for people in
Europe and USA who have adequate nutrition these may stitl not be atuactive
encugh. Better if the breeding objectives were low cholestero), low sodium, high
antioxidant, and “lite” farm produce.
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These statistics in the initial commercialization of genetically modified crops
demonstrate clearly the bias in the application to developed country needs. With
food surpluses and consumers with more than sufficient purchasing pawer to
acquire adequate and balanced diets, the developed countries can very well do
without agricultural bratechnology. It is really the developing countries who need
biolechnology for agricuiure. Should the anti-biotcehnology fobbies in the Weest
suceeed in discouraging public and private investments in agricultural
biotechnology, the poor develaping countries will be the biggest losers,

I is therefore in the interests of the developing cotmiry themselves that the
frontiers of apriculmral biotechnology science be pushed 1o the limits through
continuing investrents by the private and public sectors globally. Additionally. it
is in out national interest tu develop capacity for biotechnology research vurselves
10 address those food, agricultural and eavironmenlu! problems and opportunities
which are uniquely ours.

I¥. MANAGING RISKS ASSOCIATED WITH
GENETICALLY MODIFIED CROPS

Modemn biotechnology could be a powerful tool for improving productivity
and sustainability of agriculture in developing countries. However, as with ail
other innovations and changes invelving complex systems. there will always be
trade-olTs; there will always he unintended unwanted consequences thal accompany
the gains. 1t is @ matter of weighing the risks against the benefits, of avording or
miligating the unwanted consaquences and intelligently deciding which aspects of
change to accept and which ta reject,

1 18 useful a1 this poinl 10 recognize that the gbjections ta the use of ransgemc
crops ¢an be differentiated into two - those nsks shevent to the technology and
those thal ranscend 1t (Leisinger, 1999).

The risks inberent 1o genetically modified organisms include the danger of
unintentionally imroducing allergens and other snli-nutrition faclors in ouy foods;
the possibility of the new introduced genes escaping w other organisms hy
outerossing thus crenting superweeds, und in the case of insect-killing genes, the
possibility of adversely affecling beneficial non-larget arthropods. Moreover,
antibielic resistance has been vsed as a marker for selecting genetically modified
Mants. There is fear that the genes for antibiotic resistance might be transferred 1o
bactcria that cause disease in man.

As far ay the food risks are concemed, in the developed conniries where
legislation and regulstory lostitutions are in place, there are elaborate steps or
protacols o procisely avoid or mingate those dangers. There are standard tests for
known specific allergens and anti-nutntion factors. At the molecular level, there
are now DNA sequence 1ests which identtfy gene combinatiens which have the
patential Lo generate allergenic substances,
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On the matter of environmental risks, the possibility of introduced genes
“escaping” to the wild through outcrossing between the genetically manipulated
transgenic plants with wild refatives, can not be ruled cut. Obviously if there are
ro known interfertile relatives as in the case of com in most pans of the world, the
risk is miniscule. Moreaver, it depends on what genes may be “escaping” into the
wild. A weedy rice plant whith by chance acquired the novel bela carotene gene
from daffodil (a OM rice plant devefoped in Switzerland) is clearly no threat to
anybody includinp the insects who feed on them.

And even when such outcrossings do occur, the chances that these rare
hybrid plants will survive and flourish over their competitors in the wild are
extremely low not untess the gene confers a selection advanmage for hybrid plants
possessing the new pene. However, experience to date indicate Lhet varieties bred
and selected by man for specific purpases are less weedy and generully lose their
ability to compele in the wild.

The so-called superweeds thet may come out of oulcrassing herbicide-resis-
tant transgenic plants with weed relatives will be superweeds anly in eultivated
fields as long as (he specific herbicide is used. In the wild where na herbicides are
sprayed. there is na reasen such rare hybrid plants showld outcompete other plants
which do not possess the herbicide-resistance gene. In any case, there is a ready
agronomic expedient: switch to other modes of weed control such s cultivation
and use of other herbicides.

The risk of geneticaliy modified insect-inhibiting plants afTecting non-target
organisms is no worse than the current practice of hroad-spectrum insecticides
decimating both harmful and beneficial insects. In fact on the contrary, the
wransgenic plants like the Bt crops 1end to he more specific and disciminating.

With regard to the concern about the use of antibiotic resistance genes, the
LK. Roval Society noted that the widesprerd use of antibiotics as feed additives
for animals, and es over-the-counter and prescribed medicines for humans camry a
greater risk of creating antibiotic resistant bacteria than transfer of marker genes
from genetically modified plants {UK Royal Society, 1999a). [ndeed, a large
number of bacleria present in the gul already carry resistance o several antrbiot-
ics, including kanamycin and ampicillin. Neveriheless, the UK. British Royal
Society considers the presence of antibiotic resistance marker genes in genetically
modified crops unacceplable and encourages the development and use of alterna-
tive marker systems.

However, what is mon: urgent is the regl possibility that insects may quickly
build up resistance to the new genes rendering the utility ol the improved varieties
very shori-lived. 1t is clearly tn the interest of the plant breeders and the private
seed companies which developed the new vaneties to manage the deployment of
their genetically modified resistant varieties in such a way that insect-resistance
buiid-up is discouraged by, for example, creation of insect refuges amidst hields
sowr to Bt crops.
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These remarks were not mesnt to dismiss the concems for foed safety and
biosafety inherent with biotech-derived foods and organisms, It is the obligation
of the technology innovators, the producers and of govemment to assure the
public of the safety of the nove! food and drugs they offer as well as their benign
effect on the environment, However, hazard identification snd risk assessment
ought to be s¢ientifically based and on a case-by-case basis i.c., regulating the end
product rather that the process (Juma and Gupta, 1999). Risk assessment should
consider the characteristics of the organism being assessed, intended use of the
organism and features of the recipient environment.

It is very important that we set in place the appropnate legislation and
reguiatory mechanisms to govern biotechnology not only as & marter of pood
science and sound governance but also to effectively respond to the genuine
concemns for food safety end environmentu! safety of the gencral public.

On the other hand, technology-transcending risks as opposed 1o technology-
inherent risks, emarate from the political and social context in which a technology
is used {Leisinger, 1999), lacluded under this category are differcatial access 1o
the new technology leading to a furher widening of the economic gap between
developed coundries (lechnology users) versus the developing countries (non-us-
ers); further disparity in income between rich versus poor fanners within the same
communities, and the further loss of biodiversity should the new 1runsgenic varict-
ies become too successful displacing other varieties.

However, in the vase of technology-transcending risks relating to access, the
solurion is fot o ban the use of the new technology by everybody, but by devel-
oping technologies tailor-made for the needs of the poar and by instikuting mea-
sures so that the poor producers will likewise have ready, affordable access to the
new technology.

As Leisinger (1999) contends, technalogy-transcending risks mostly materi-
alize because a gap opens between human scientific technical ability and human
willingness 1o shoulder moral and palitical responsibility.

This differentiation between technology-inherent risks and technology-iran-
scending risks is very germane (o our situation in the Philippines because we have fo
aggressively address bath concerns if we were to succeed in exploiting the potential
of modern biotechnology to advance our national purposes now, and not much luter.

V. LABELLING OF GM FOODS AND INTELLECTUAL
PROPERTY RIGHTS

There are twe other very impontant concerns related to the adoption of
genetically modified crops - segregation and labelling of GM crops and GM-
derived foods and protection of intellectual property nghts.

A debate is raping on in developed countrics on the need to lepally require
the fabetling of GM crops and foods derived from GM crops, The prevailing
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position in the United States is that if the GM crop or GM -derived food is substan-
tially stmilar fo the conventional product, there is no need for labelling. However,
in Europe there is a powerful lobby to require Jabelling of all GM crops so that
consumers can exercise the right of choice, The UK Royal Society (1999h) srongly
suppons the |abelling of foods containing GM materia! but hedges its support by
qualifying “... where the new food stuff is substantially changed (according to
specific criteria) from that of its conventional counterpart”,

Scgregation of GM products and fabelling will incur additional costs which
ultimately will be passed o 1o the consumer. There is no point of legally requir-
ing segregation and labelling when there are no demonsirated or anticipated risks.
However if by labelling, the producers and the food processors expect to receive a
premium for thesr products, they may do so voluntarily. The consumers can exer-
cise lheir choice of paying 2 little more in exchange for the guarantee of (he
product being GM-free,

We import each year hundreds of thousands of metric tons of com and
soybean from the United States. Since easily half of these commodities grown in
the US are from GM crops we can assume that we, as well as the American public
and other importers, have been consuming GM-derived corn and soybean prod-
ucts for the last five yeers. So far there has not been a single report of food allergy
and peisoning from GM corn and soybean.

However ihis may not be necessarily true for other GM crops that may
lotlow.

In any case there is no rush for the Philippines to legislate (he scgregation
and labetting of GM crops. I there is a real risk from GM com and soybean, the
US regulatory agencies and the consumer waichdog organizations will be the first
to blow the whistle on the US GM com and saybean crops.

However we should strengthen our capability to monitor, assess and regu-
late these new foods alongside the conventional ones. Should we in the future
develop our own transgenics for our own unique crops like the coconul, we have
to rely on our own capacity (o test them. We can not expect help from the
developed countries who produce soybesn oil and rapeseed oil with which our
coconud vil competes in the world market.

Much of the new agricultural bistechnelogy have been generated by the
private sector. During 1997-1999, 1he transactions of the major bioscience compa-
nies in the seeds industry are reported to have reached about $18 billion {M. Kem
in Persley, 1999). Thus the new knowledge and penetic materials are fot the most
parl prolected by intellectual propeny rights.

Since copying and infringement of patent rights can be easy with biological
materials which can self-reproduce, the private sector is naturzlly reluctant to
trangfer their knowledge where there is no protection of intellectual property rights.

All countries whe have joined the World Trade Organization (WTO) are
bound 1o the implement the provisions of (he Agreement on Trade Related As-
pects of Intellectual Property Rights (TRIPS), which lay down (he minimum ley-
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eils of protection and ensures that enforcement procedures are availzble under
nalional taw,

Thus to facilitate transfer and dissemination of proprietary apricultural bio-
technology and 1o promote technalogical innovation, the Philippines must comply
with the minimum requirements under the TRIFS zcon.

We must bring our business people, scientists and lewyers together to crafi
legislation which will satisfy the minimum requirements under the TRIPS while
securing the freedom to aperaie of our national researchers and [ooking alter the
inferesis of our agribusiness sector and the smal| farmer sector.

However the new legal, reguiatory and business amangements could be vary
complex and very difficult for our national scientists © manage. We need to lrain
our scientists and researck administrators on how to assess. secure ownership 2nd
market intelleciual property rights and how tw enter into ali kinds of licensing and
matenal transfer agreements.

V1. CONCLUSION

The need for susiainably productive agriculture looms targer and larger in
the horizon as we begin the 219 century. During the next 20 years, the population
of the Philippines is projected to increase from 77 million to 108 million. We will
need 40% more rice by the year 2025 but we shall have less arable Jand and less
water to produre iL.

Modern biotechnology hids great polential 10 contribute (o agciculiural
productivity and suswinability, The biological processcs which underpin the growth
and development of crops, fish, forest trees, livestock and microorganisms can be
manipulated threugh their genomes. With the new science of molecular biotogy, it
is now possible to identify specific genes: understand their functions in the whole
organism; clone, move and wansfer the genes across naturel species barriers, and
make the gencs express their products in speeific tissues a1 specific growth stages
in the recipieni organisms. This new tool aliows man to perform a lot of
manipulations of the biological factors of pruduction which were impossible before.
{n conjunction with ather conventional tools of s¢ience, muny cssential operations
can be performed with more precision, quicker and eventually cheaper.

A major application of modem biotechnology is the development and use of
genetically modified or transgenic crops. Crops may be genetically modified 1o
raise yield ceilings, improve resisince (o pests and diseases, develop lolerance to
drought, excessive temperatures, soil acidity and salinity and other ebiotic siresses
gnd improve the nutritiona!, processing and keeping quality of produce,

The applications of medem biotechnology in heaith, industry and on 1he
environment are widely accepted. However there are objections and unease in their
uses in food and apriculture, perticularly in the use of genetically modified crops.

As with all other innovations and changes involving compiex systerns, there
will always be trade-offs, there wil! always be unwanled consequences that come
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with the gains. it 1s a matter of weighing the risks against the benefits, of avoiding
or miligating the unwanted consequences and intelligently deciding which aspects
of change to uceept and which to reject.

There are risks associated with biotechnology - risks inherenl to the
technolugy and those that transcend 31,

The risks inherent 1o biotechnology in paricular to genctically modified
crops include the danger of unintentionally intreducing allergens and other anti-
nutrition factors in our foods, introducing and‘or creating novel genes which can
in turn create and Jet loose in the environment unwanted and harmful organisms,
Technology-ranscendent risks as opposed lo technology-mherent risks emanate
from the political and sociul context in which a technology is used. Differcntial
aceess to biolechnology may engender serious economic gaps between users and
non-users and further Joss uf diversity.

A clear distinclion belween these two sets of risks is important as they cal)
tor diffefont responses,

Technology inherent risks are susceptible to scientific analyses and techno-
logical corrections. Protocols for assessing food safety and biosafety are in place
for many organisms or preducts. [f they are not yet available, further research can
be conducted. There is no substitute 1o strengthening our nanional capacity to
manage this type of risks.

What is important is that hazard identification und risk assessment are scien-
tifically based and made on a case-lo-casc basis, regulating the end product rather
the process, Risk assessment should consider the characteristics of the organisms
heing assessed, intended wse of the organism, and features of the recipient envi-
Tonment.

Technology-transcendent risks on the other hand have their rools in secial,
economic and political inequalities or differenees. Thewr solutions must for the
must part be sought from the same realms of human activity e.g, agrarian reform,
access to rural credit, more cffective extension and rural institutions, betier rural
infrasiructure and aceess fo markets, and more agriculture-{riendly policies.

The transeendent tisk of uncqual access to biotechnology is a very real
dilemma to devcloping countries like the Philippines. Much of the aew biotech-
nology are proprietary end are not exactly relevant to the needs of the poor in
developing countries.

We must do two things: We must strengthen our national capacity to con-
duct agricuitural bictechnology research and development. We must also put in
place the proper inteliectual property rights environment to encourage the private
sector to invest on the problems of Philippine agriculture as well as the appropri-
ate incentives 5o the new technology will get into the hands of our poor farmers

who need them most.
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ABSTRACT

Henstuck imegrten of real-valued fumelons has been extended 1o funclions
with vulues iy notmed spates, Coo, whe considered Banach-valued functions, showod
that Herstock's lemma, which plays an smpartant role i the real-valued cove, docs nol
always hold in infimi¢ dimensional Danach spaces. Nakanishi showed that Henstiock's
lemma folds in o ranked spoce called Hilbenian CM-space with nuclearity. In this
naper, we revisit (hig space, define e-dilTerentiahilny of a funclion with values iz an r-
sepnraled ranked space, and jive resulls conceming the pnmitives of Henstoek integrable
functions with values 1 this space Further. we shall give a deseripiive defingbon of the
Hensioch mtegral defined by Nukanishi

Key words: Henstoch mleyrl, ranked CR-vpace, Hilhenian, nuclearity, rsepurated,
rafilferentiable, HL-inegrail. $trong Lusin

INTRODUCTION

Nukanishi (1994) used a spectal ranked space called Hilbertian CN-space
with nuglearity and defined the Henswcek integral of a function with values in the
suid space. She showed that Henstock's lemma, which does not always hold in
inflinite dimensional spuces, hotds in such a space. [n this paper, we give another
look at ranked spaces as well as concepls associaled with them, and recal] some
ol the important resulls obtained by Nakanishi. Some of these resalts will be used
t0 prove our present results concerning the primitives of Henstock integrable
functions. As a main resull of this study, we characterize the Henstock integral
defined by Nakapishi in lerms of the Strong Lusin condition ola function,

L3
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Preliminaries

Definition 2.1 Lt X be 2 nonempty set such that, for each x € X, there
exists a nonempty class ¥{x) consisting of subsets of X, called premeighborhoods
of x such that x € U(x) whenever U(x} e ¥(x). Put ¥ = U, ;. W(x} Suppose
further that for each n € N ( N = {0,(,....}}, there is assigned a nonempty
class ¥, < V satisfying the following: For every U(x} € F(x) and for every n,
there exists @ ¥{x) e V¥, for some m > n such that V{x) c U(z). Then the
space X endowed with the classes F(x}and ¥, for each x € X and for each n
€ N is called a ranked space. It is sometimes denoted by the  ordered-iriple
(X,¥.}). Funther, if U(x) is a preneighhorhood of x and Ufx} € ¥, then we
say that it is of rem& n. In this case, x is the cenrer of U(x).

Exampie 2.2 Let X = [a,b]. For eack x € X, let F(x) be the (usuzl)
neighborhood system of % and for each n € N, let ¥, = {(x — 12", x + I/

™1 A X x & [ab]). If Vis the union of all ¥(x), then (X, ¥, ¥,) is a ranked
space.

Definition 2.3 A sequence of preneighborhoods {Up{x,n{in}, te., a
sequence of preneighborhoods U, of x; with ranks n{i), is called a fundamentol
sequence (f.s. for brevity) if it satisfies the following conditions:

(C1y The sequence of prencighborhoods is decreasing, i.e.,
Upolyo.. g

{C2} nilth <nll) <... <n(k) <n{k+) <..; and

{C3) for every ne N, there cxists a k such that k 2m,
Xy, = Xg-y #nd nikj < n(krl).

Definition 2.4 A ranked space (X, ¥, ¥} is said to be r-separated if 0l
satisfics the ff. condition: For every x.y € X, x = y, and for every 5. {U,(x}}
of center x and f.s. {V,(y)} of center y, there exists u k such that Uy(x)
Yy =2

Definitien 2.5 Lel X be a vector space with a countable sequence of
compatible norms {p,}. Then X is called a countably normed space. I is
sometimes denoted by (X, {p.!). Further, in this space, we have the ff:

{a) A sequence {x:} in X is a convergent sequence if there is u vector x €
X such that pn(x‘ - %)~ 0 asj = o for every normp,,.

(b} A sequence {1j'i in X is a Cauchy sequence in X if it is a Cauchy
sequence for every norm p,,

(c) X is complete i every Cauchy sequence in X converges.
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Theorem 2.6 [Nakanishi] Let X be a CN-space with a sequence {p,} of
increasing norms, i.e., pgx) < py(x} 5 ... for every x € X, Then (X, ¥ix), ¥,}
is a ranked space, where

Mx)={x+5:neNj(xeX),
Vo= {x+8,:x € X)(neN),and
Sp=1ye Xip(y)<l20} (neN)

Definition 2.7 Let X be a CN-space with a sequence {p,} of increasing
sequence of norms, Le., pefx) € p{x} € ... for every x e X. We call the
ranked space (X V(xLVL) described in Theorem 2.6 as a ramked countably
ngrmed space or simply ranked CN-space.

Lemma 2.8 Every ranked CN-space {X.{p, }} is r-separated.

Definition 2.9 Let X be an r-separated ranked space, und f2 [3,b] > X a
function. We say that the r-limit of f{1} is L, as t tends to t*, if for every fs.
{Uj{l‘ji of center t* in [a,b}, there is a fs, [Vj-(L)} of center L in X such that
{flu )} < W!-{L)L In this case we write,

r-lim(At)=L.
Lt t*

Deflnition 2,30 Let X be an r-separated ranked space, and F: [ab] » X. F
is r-gifferentiable at the point t* ¢ [a.b] if

F(t)-F(1*)
r-lim—— = F'{(1*) exists
L 1Y gt

F is r-differentiable on [ab] if it is r-differentiable at every point in [a,b).

Definition 2,11 Let (X, (p,}) be a complete CN-space such that {p,} is an
increasing sequence of compatible norms. [feach norm p,, is induced by an inner
product [, ), on X, then we call (X,{p,}) a Hlibertian CN-space.

Let (X,{p,}) be a Hilbertian CN-space. Note that the term “Hilbertian®
comes from the fact that if X, is the completion of X with respect 1o p,, then X,
is a Hilbert space. Further, from Gel'fand & Shilov's Generalized Functions, if
{P,} s an increasing sequence of compatible norms, then the sequence {X,,) can
be considercd to have the relationship X, > X, ... > X. Hence, for m <n, the
mapping ¢p, - X — X defined by @y (%4} = X Where X, and xr, denote
1he same element x of X considered as element of X and X, respectively, is a
continuous linear operator from the everywhere dense subset X of X, onto the
everywhere dense subset X of X Thus, by the Hahn Banach Theorem, ¢ | can
be extended lo  continuous linear operator Ty, , from X, onto a dense subset of
X

m
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Deflnition 2.12 Let (X,{p,}) be a Hilbertian CN-space with increasing
sequence {p,} of compatible norms. We say that {X.{p,}) has the auclearity
property if for each m, there exists an n > m satisfying the following property:

o

(N} Ty ofx} = E lm.n g (%, €, 4), e for every x € X, where (,), is the inner
k=) S

product on X, that induces p,, {e,,} and {e, | are orthorormal systems of

vectors in the spaces X, and X, respectively, each A, > 0. and the series
ot

E Ilm.n.k CONVErges.

Definition 2.13 Let (X,{p,}} be a complete ranked CN-space, An X-
vaiued function f defined on (a,b] is said to be Henstock imtegrable to a vector
z € Xon[ab] if for every n e N there exists §,(%) > 0 on [a,b} such that for
any 8-fine division D = {((u.¥];€)} of [a.b], we have

PUDITARENY — ) —2) < 1127,

Definition 2,14 Let (X.p} be a normed space. An X-valued function f
defined on [a,b] is said to be strongly Hewstock integrable on {ab] if there
exists an additive function F:[a,bj— X satisfying the following propenty: For
every £ > ( there exists  §(5) > 0 on {a,b) such that for any &-fine division D
= {{[u,v]:€)}, we have

(DL pRENv - v) - F{v) + Flu)) <&,

The abave integral is known as the HL-imtegral and the function F, where we
assume that F(a) = 0, is callcd the HL-primitive of {. The following theprem is
due to Cao.

Theorem 1,15 |Cao] Let (X,p) be a Banach space. Il f: [ab] = X is
strongly Henstock integrable with HL-primitive ¥ on [a,b], then F is
differentiable almost everywhere on {a.b] and F'{t) = {{t) &.c. on ja.b|.

Definition 2.16 A function F: [a.p] = X is said 10 satisfy the Strong
Lusin condition if for every subset E of [2,b] of measure zero and for every &
>0, there exists & 8(E) > 0 such that for any 8-Nine division D = |{[u,v}:£)] of
(a,b] with & € E, we have

(DIZp(F{v) - F{u)) <E.

Theorem 2,17 |Canoy| IT F: [a,b] = X i5 & primitive of a strongly
Henstock integrable fanction F, then F satisfies the Strong Lusin condition and
F'{x) = fix) a.c. on [a.b].
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Theorem 2.I8 |Canoy] A funclion f: [a,b] = X is strongly Henstock
integrable on [a,b] if and only if there is 2n SL-function F: [a,b] = X such that
F'{x) = fix) a.c. on {a,b].

3, RESULTS

The first three results are proved by the author in his earher paper.

Lemma3.) Let(X.{p.}) bearanked CN-space. Ifan X-valued function F
defined on [a,b] is differentiable at a point I* € [2.b] with respect to p,, theniitis
differcntiahle there with respect o p,, forall m < n. Moreover, F /(1*) = F '{(1*)
{m < n), where F_’(t*} denotes the derivative af F a1 1* with respeet to p, .

A direcl consequence of Lhe above lemma is the following

Coroitary 3.2 Let (X.{p,}) be a ranked CN-space. If an X-valued function
F defined on [a.b] is differentiable at a point 1* € [a.b] for every p, then
F{t*)=F_"{t*} for all m and n.

Theerem 3.3 Let (X,[p,}} be a ranked CN-space. An X-valtued function
F defined on [a.b] is r-differentiable at t* € {a,b] if and only if it is differentisble
at t* for every p,. Moreover, F '(1*) = F'(1*) for cvery n, where F.'(t*}
denotes the derivative of F at t* with respect to p.

The following theorem is due 1o Nakanishi.

Theorem 3.4 (Henstock's Lemma) Let (X.ip,}) be a Hilbertian CN-
space with nuclearily, and f: {a,b] - X a chatock imegrable function on [a.b]
with pnmitive F(t) = J.t f(s}ds. Then, for every n, there exists a positive

]
function 8 (€) on [a,b] such that for any 8 -fine division D = {{[u,v]J:£)} of
[a.b], we have
(D)EpplENY - ) - F{v) + Flu)) < 1127,

Corollary 3.5 Let {X.{p,}) be 2 Hilbertian CN-space with nuclearity,
and [: ]ab] — X a Henstock integrable function on [a,b] with primitive
F(ty = II f(s)ds. Then for every n, the foliowing holds: Given € > 0, there

exists a ;ositive function 8() on [a,b] such that for any &-fine division D =
ftluv).EH of[a.b] we have

D)X p {5} v-u) - F(v) + Fu)} < &.

Lemma 3.6 Let {X,{p,}) be CN-space with p\(x) < py{x) <... forall x in
X, and £ [ab] » X. If fis strongly Henstock integrable on [ab] with HL-
primitive F, with respect to p,, then it is strongly Henstock intcgrable on [a,b]
with respect to p,,, for every m < a. Moreover, F = F_ on [a,b] foralim <n,
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Theorem 3.7 Let (X, {p,}) be a Hilbertian CN-space with nuclearity,
and [5 fah] = X. Then {is Henstock imegrable on [ab] with primigive ¥ if
and onty if [ is strungly Henstock integrable on [a.b] with HL-primitive ¥ for
every g, -

Proof: (=) Suppose { is Henstock integrable an [a,b] with primitive

Fit} = _[: f(s)ds. Then, by Corollary 3.5, f is strangly Henstock inteprable

on {a.b] with HL-primitive F [or every norm p,,.

{<} Supposce that [ is strongly lenstock integrable on [a,b] for every p,. Dy
Lemma 3.6, we may take 2 common HL-primitive F = F|. Then for each n,
there exists u 8 (x} > 0 such that for any 8_-fine division D = {{[u.v][;5)} of
{a,b). we have

(D)Zp,(HENY - up = Flv) = Fu)) < 1720

Thus,
PUUMZRENY - w) - Fb) + Fla)) = p {{DITARENv-u) - F{v) — Fu}))
< (D)Z(pfEHy - v} - F(v) + Fiu})
< [/n

for all n. Thercfore, fis Henstock integrable to Fib) - F(a) - F{b) on [a.b]. 1]

Theorem 3.8 Let (X,ip,}t) be a Hilhertian ranked {N-space with
nuclearity, and f: {a,b] -+ X 2 Henstock integrable function on [a.b] with

primitive Fi1) = _[' f(s)ds. Then F is rdifferentiable almost everywherce on
[a,b]. ¢

Proof: By Theorem 3.7, fis strongly Henstock integrable on {a,b] with
HL-primitive F for every p,. Thus, by Theorem 2.15, F is differentiable almost
everywhere on [a,b] for every p,. By Theorem 3.3, F is r-differentiable almost
everywhere on [ab]. O

|

Theorem 3.9 Let (X,{p,}) be & Hilbertian CN-space with nuclearity and
i : [a.,b] = X a function. Then f is Henstock integrable on [a,b] if and only if
there exists an SL-function F: [a.b] — X such that F "{x) = f{x} a.e. on [a,b].

Proaf: (=) Suppose f is Henstock integrable with primitive F. By Theorem

3.3, f is strongly Henstock integrable with primitive F for every norm p,.
Now, by Thearem 2,17, F is an SL-function and F'(t} = [{t) a.c. on [a,b} for
every norm p,. By Theorem 3.3, F/(1) = 1) a.e. on [a,b].
(<) Suppose there exists an SL function F such that F'(x} = f{t) a.e. on [a,b].
By Theorcm 3.3, F{{t) = R1) a.c. on [a,b] for every norm p,,. It follows fram
Theorem 2.18 that f is strongly Henstock integrable on [a,b] with HL-primitive
F for each norm p,,. Thus, by Theorem 3.7, f is Henstock integrable on [a,b]. O
-
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ABSTRACT

Sen level cosmic ty fux is messured anew m Jligan City using wwo plastic
seontilintors of area $00% 14 cm? which are stacked vertically by 4 sgacing of 150 ¢cm,
Each seintillzdur is separstely coupled 1o & Hamsmatsu photomuylbpher hbe which
when figh voltage is apphed, contitules a detection-amplification system. This assem.
hly of deteclors 1s then connected {0 Muclear Insirumentalion Madules to Jiscriminate
and count cainvident signals over a fixed interval of time Lhreugh the months of Auguat
-« Seprember 1999 al the MSL-IIT High Energy Physics (HEP) Labortory. Daa show
that there 15 no signilivant difference belween the measured average nightime and
daylime cosmic ray fluges and that the average baurly and daily Nuxes is & constan
throughaut e measurement period. Al these results are (; agreement with the first
measyremenls ¢f cosmic ray flux dung al the same laboratory in 1999 using an entirely
different detector-electronics assembly. The meagired values are alse shovn W be
consistent with Monte Carlo simulations and with the predicted, inlemalionaily ac-
cepled values

Key words: Cosmic ry, plastic scintillator detectors, N{M modules

L]
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INTRODUCTION

Studies on cosmic rays are gencrally conducled at different locations, de-
pending on the objectives of the smudy. High Altitude measurements ofler the
advantage of obieining direct measurements of the chermeal composition and
energy spectra of highly encrgetic primary cosmic rays and allow ebservation of
higher occurrence rate of cosmic ray events, such 2s atmospheric muon produe-
ton processes (Maeda, 1973), Moreover measurement of horizontally incident
cosemic ray muons a1 higher altitudes is accurate enough for studies on very high-
energy muons, However, such meusurement, especially i aimed at higher ener-
gies, requires huge detectors and sufliciently long exposure time {Hong, 1993). It
ts also susceptible lo uncontrolled deviations in thermodynamic paramesers of the
atmosphere, such as almospheric lemperature, pressure, and paricularly, venical
ternperature grodient {Maeda, 1973). To compensale this limitation, sea level und
underground studics are carried by measuring the exiensive air showers at the
surface a5 wel) as the penctrating kigh-encrgy muons o obuain indirect informa-
tion on the chemical composition of the primary cosmic rays (Maeda, 1973).

Cosmic rays are high-energy subatomic particles that originate from outer
space. They iniliate ionization of the upper ammosphere of the earth thereby pro-
ducing extensive air showers of secondary paniicles that, in tum, deczy in Dight o
form the atmospheric muons, These cosmic ray fragments traverse the atmosphere
in all directions and interact with surface materials. This fact made il possible for
such interactions to be detected and measured using proper absorbing materials,
apparaius, snd method of cbservanion.

Studies of 1errestrial cosmic ray flux is a very important aspect of radiation
monitoring. For instance, il has been estimated that the exposure of zircrew to
cosmic radiation is 10w 2t plane altitudes that at sea level and health issues have
been raised (New Zealand NRL, [995). It has also been documented 1hat cosmic
rays cause soft fails in electronic logic or memory and the knowledge of local
cosmic ray flux is essential in predictiog electronic fail rates {Zeigler, 1996).

METHODS OF OBSERVATION

A Setup

The experimental set-up shown in Fig. | is composed of two plastic
scintillators of area (0010 cm?. Each scintiflator is coupled 1o a photomultiptier
tube (PMT) to form a detection-amplification sysiem. The output of the assembly
of detestors is then channeled to the Nuclear Instrument Modules {NIMI as input
for signal processing und counting of coincident signals. The two scintillavon
counters, together with the nuclear instrumentation modules, form the pulse-type
system of counting used in the experimen).

The two scintillation counters are mounted horizontally on a supporting
wooden stand, as shown in Fig. [, so that one runs paraliel to the other at &
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Figure 1. The Experimental Set-up

venical distance of 150 cm. The counters are then connecied to a high voliage
power supply using two high voitage cables. The output terminals of the scintilla-
tion counter assembly are then connected to the N/Af modules via small co-axial
cables of the same length, The cables must be of the same length to zvoid discrep-
ancy in the delaying of signals from the counters to the coincidence circuit.

B.  The Detecior

The two detectors used in Lhis experiment are each composed of plastic
scintillators, of dimensions 100x10 cm?, 0.50 cm thick and coupled optically to
identical PMTs of type Hamamatsu H1161-RB9038. The semtillators are made of
scintillating materials Lhat produce sparks or scintillations of light when an ionjz-
ing radiation passes through them (Tsoulfanidis, 1983). Light from the scintiliator
is very weak and Lhis necessitates a photomuitiplier tube for emplification of the
order of 108, The PMT then converls the amplified light into & strong elecic
pulse at its output.

C.  Nuclear Instrumeniation Module (NIM)

The MM modules that were used in this study shown in Fig. 2 consist of a
delay module, an 8-channe} discriminator module, a 4-channel coincidence mod-
ule, and the dual scaler or counter with an LCD display.
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cidence counting. Once proper delay is implemented (using coaxial cables and 2
NIM delay module), the signals are then guided to the discriminator, and then 1o
the coincidence unit. Finally, pulses that are observed 1o be coincident are gated to
the output for subsequent recording by the scaler.

Preparatory Measurement

The set-up shown in Fig. | cannol be used directly lo have Lhe cosmic ray
flux measurement. Preparatory measurements should be done first in order that
set-up is the appropriate assembly for the said measurement.

A.  The PMT Operating Voltage

Photomultipliers can be operated over a wide range of working volages
extending over 1000 volls or more hefore reaching the maximum rating. The
maximum high voitage ratings of the two PMTs used is -25000 volts. However,
the actual operating voltage used in this experiment is set to -1800 volis. Figs. 3
and 4 show the actual operaling voltage as determined by the plateau measure-
ment process,

B. The Coincidence Method

To obtain a reasonable discriminator thrashold voliage, both detectors A and
B are operated one at a time and the schematic diagrem shown in Fig. § is used.
Figs. 6 and 7 show the resulting curve for threshold voltage determination. In
addition, the detector (A/B) i3 paired to a reference detector C whose discrimina-
tor was sel to minimum and the discriminator of the detcetor (A/B} 15 ihen varied
from its minimum to maximum in steps of -100 mV. The ratio of the counts from
the two scalers (N;/N,) is plofied against the threshold voltage of the discrimina-
tors and coincidence unit width was set to S0 ns. The very low raliv of N\/N,
comesponds to the noise, and the very high ratio of N;/N, already neglecis more
significant coincidence. Based on Fig. § and 7, the discriminalor threshold voliage
is chosen at -500 m¥. At this level, most of the noise are eliminated while all or
mosi of the desired cosmic ray signals are kept.

The relative defay (o be imposed on the branch of the set-up that delivers the
delayed or advanced signais to the coincidence unit is measured using the sche-
matic diagram shown in Fig. 8. This time both detectors A and B arc now oper-
ated a1 the seme time while no more reference is made to detector C. Delays on A
and B are adjusted and the appropriate threshold voltage voltages were set. The
ratio of the counts on the scelers (N,/N,) was then recorded and plotied against
the relative difference of Delay A and Delay B as T,-T,, The correct seiting for
the delay must then be the value of T,-T, corresponding to the middie of the
plateau shown in Fig. 9. For this experiment, detector A is delayed by 1,=5
nanoseconds and detector b delayed by T,=10 nanoseconds, thus making the
relative delay, T_-T,, = -5 nanosecond.
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RESULTS

Once the proper settings for Lhe discriminator and delay are done we can
then proceed to the measurement of cosmic my flux, The set-up is then made to
operate from 8:00 AM to 4:00 PM during daylight and from 8:00 PM 10 4:00 AM
during the night. The counts taken directly from the coincidence circuit are re-
corded on an hourly basis, which means that for daytime and for the nighttime we

abtain 8 samples each.
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A, Measured Flux

The flux measurement on a per howr basis arc converted to a per minute
basis of measurement. They are then grouped by eight, which comresponds to the
number of per hour measurement from 8:00 AM to 4:00 PM during daytime and
from 8:00 PM to 4:00 AM during nighttime. For each group of eight we get
averages and corresponding crrors, The average # of each group of eight were

computed using equation,

L
W= (_ﬁ )Eln'




Terin et al. ]

0,003 T T Trereer—— : T
mh’. =t
I hix) ——
Sl :
SITRLN Py
g oo ¢ A i( }I TI—T{ {I‘
S f g
: F ¥
5 ooos| § {
Q h t
3 { i
2 ooy |} ]
i i
y L
0.0005 F \ 9
,
40 -3 -2 -0 D L )| 4
Relstive Delay [Ta-TH] (o3}
Figure 9. Relative Delay Curve
and the corresponding error o computed according to.
.
s (— - ) (2)
¢ (NA)E] (7=

where N=8 for both equations. Equation 2 is used in the computation for eror since
N=8 is relatively a small number of sample per day or night. The average and eror
computations are done separately for the data during daytime and nighttime.

Comparison of the 34 averages and comesponding errors from the graph
revealed that for daytime measurements no significant day-to-day variations of
{lux are observed. The same observation holds for nighttime measurement of
fluxes. Figs. 10 and 11 typify this insignificance of daylime and nighttime varia-
tions of cosmic ray flux,

Fig. 12 shows a flat or constant value for the measured average flux which
means that there is no significant variation between the daily averages of the
cosmic flux for the entire measurement period. The horizontal dashed line drawn
across the plot in Fig. 12 represents the cverall average computed using Eq. 1 with
¥ =592, the total number of per hour measurements done during the data gather-
ing period. The overall average flux #,, is calculated to be 26,86 particles/min
with an error of + .69 pagticles/min, or

FIRN e s = 26.86 £ 0.69 particles/min (3
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and the corresponding error o computed according to,

| N
il e A @

where N=8 for both equations. Equation 2 is used in the computation for error since
N=8 is relatively a small number of sample per day or night. The average and ertor
computations are done separately for the data during daytime and nighttime.

Comparison of the 34 averages and comresponding errors from the graph
revealed that for daytime measurements no significant day-to-day variations of
flux are observed. The same observation holds for nighttime measurement of
fluxes. Figs. 10 and 11 typify this insignificance of daytime and nighttime varia-
tions of cosmic ray flux.

Fig. 12 shows a flat or constant valuc for the measured average flux which
meeans that there is no significant variation between the daily averages of the
cosmic flux for the entire measurement period. The horizontal dashed line drawn
across the plot in Fig. 12 represents the overall average computed using Eq. 1 with
N =592, the tota] number of per hour measurements done during the data gather-
ing period. The overall average flux _, is calculated to be 26.86 particles/min
with an error of 2 0.69 patticles/min, or

Fliy ey Py = 26.86 £ 0.69 particles/min &)
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B. Comparison with Measared Values

Previous measurement of cosmic ray flux done in the same location gave an
average flux equal to 10.52 particles/min with an error + (.43 particles/min, or

FIUX ppensurety = T = 10.52 ¢ 0.43 particles/min using plastic scintillators of size

20x20 em? and different sets of NIM electronic modules.

To obtain an exact comparivon between the 1999 and preseni measurements,
the fluxes are converted into the units of number of particles per square meter per
minute, by dividing the raw data with the scintiflator areas. This gives a flux of
0.0269 + 0.0007 particlesfm¥min for the 100x10cm? scintillator while it is
0.0263 + 0.0004 particles/m?min for the 20x20cm? scintillator. These results are
again shown in Tablz | to emphasize that the two independent measurements are
entirely consisten! with each ather.

Table |. Companson of Fluxes for different dimensions of scintillators,

Flux

Scintillator used
# of particles min-1 # of particles cm-2 min-1

100 x 10 x 0.5 cm3 26.86 = (.69 0.0269 = 0.0007
20x20x 1.0 cm3 10.52 £ 0.43 0.0263 + 0.0004
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C. Estimated Flux

A straightforward way to check the measured flux is by using a rough
measurement of solid angle. This estimate s done by considering the set-up to be
enclosed by a sphere of radius equa) to the distance from the center of the wp
counter to one comer of the bottom counter. It ¢an only subtend 2 fraction of the
4n-peometry called AQ, the fractional solid angle and is equal to the ratio of the
area of the detector opening o the area enclosing the space where the events to be
detected takes place multiplied by 4n:

100x10 4}

Al = 4 = 0.039 sterad
4nf?

where we have measured 2 = 158.20 cm in our set-up. The standard reference put
up by the Particle Duta Group (PDG) lists typical values of sea level cosmic ray
flux in terms of the fux [, per unit solid angle per unit horizontal area’per unit
lime about the verical dlrecuon and this is equal to 110 particlesm?/sec/sterad
(PDG, 19¥8, 1994). This is equivalent to 0.66 pamcles/cm* ‘minvsterad. Hence our
measured values agrees with

Flux, = A, £(100ct0cm?) = 26.37 parlicles/min.

(estimate)

Thus this crude estimate agrees with our measured average value as given in Eq. 3.

D. Simulated Flux

A more accurate way, and the standard practice, is to lest our measurements
by doing a Monte Carlo simulation of cosmic radiation hitting the detector assem-
bly. A computer program in high level language is written that uses a random
number penerator lo simulate cosmic rays hitting the specified detector geometry.
Again using the reference values given by PDG for the solid angle flux, [, the
computer simulation program outputs a result which gives the average flux to be

26,183 = (1,262 particles/min which is again consisient with our measured values.

CONCLUSIONS

From the results obtained in the experiment, daytime and nighttime varia-
tion of flux is negligible. Fluxes measured in the same location though of different
scintillator dimensions gave consistent measurements of the Mux in terms of num-
ber of particles per square cm per min. For the 20x20 cm? scintillator detector
assembly, the average measured flux is 00263 = 0.0004 particles’em?min and
for the 100x10 ¢cm? scintillator detector assembly the value is 0.0269 + 0.0007
particles’cm®/min. Both the estimated and the Monte Curlo generated flux are
consistent with these actual measurements.
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INTRODLCTION

P. radiaws shoots grown in vitro require (0, availability dunmg the light
period to acquire photosynthetic competence (Antone-Chan, 1993). Achievement
of photosynthetic competence enhanced growth and, perhaps most imporiantly,
eliminated the problem of “wet” shoots (Anlune-Chan, 1993}, However, the addition
of sucrose to the media further stimulated growth. Higher PFD was niso shown to
enhance photosynthelic competence possibly by producing more carbolydrates,
Thiese results suggest thal carbohydrate supply may stifl limit growth in vitre even
when photosynthesis is fully functional a1 350 pL L.

A large number of studies with C; planls prown in conirolled conditions
bave shown that increasing the CO, above ambienl nereases the rate of
photosynthesis, carbohydrate production and growth (Conroy, 1992). Itis thereture
likely that increasing the CO, concentration in the vial may enhance carbohydrale
production and consequently remove the requirement for carbohydrate supply in
the media Kemoval of soluble sugars from the medis would partly solve the
problem of comamiration, enhance sutotrophy in the plantlets (Kozai, 1991) and
may enhance survival al planting out. Given that vitrification and contamination
are currently the problems which limit the linancial suceess of micropropegation,
solving these two problems would be 0 major achievement with cconomic
consequences. Earlier sudies showed CO, enrichment increased growth of plants
in vitro (Cournac et al., 1991, Figueim et al,, 1991; Infante o1 al.. 1989 Koa,
£991 and references therein and Mousseau, 1986); however no studies on P,
radiaig have been reporied,

In &n earlier study on £. rediare, it was demonsirated that increasing PFD
could nol completely substitute for no sucrose in the mediwm (Antone-Chan,
1993}, It is nol known whether increasing the CO, Jevels can eliminate the need
for an external carbohydrale supply or whether higher PFD is needed te support
the higher rates of photosynthesis at elevated CO,. An advantage of CO, enrichment
for glasshouse-grown plants aside from increasing growth is that accumutation of
carhohydrates [acilitates osmotic adjustment during drought (Canroy et al,, §988).
[f this eccurred in in vitro-grown plants, death at the planting out slage should be
reduced. This would further reduce the cost of micropropagated piants.

This study investigates the influence of CO, enrichment at different PFD
and sucrose supplies on the growth and survival of P. radiata shoots in vitre. The
soluble and structura) carbohydrate and starch concentrations are also measured to
determine whether extra carbohydrate is accumulated as a result ofthe treatments.
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Materlals and Methods

Plant Materiul

Shoot tip cxplanis {2bout 10 mm long) were obtained from the stock plantlets
ol P, radinta D. Don family 20010 which had been maintained and routingly
subcultured. Stock plantlets were produced by remultiplication of the adventiious
shoots which had heen ininated from excised cotyledons. The initiation of P,
radiota shools from excised cotyledons was adapted from Aitken-Christie and
Thompe (1984). The stock piamlets were then mainizined and routinely subeultured
every four weeks on 2 Modified Le Poivre mitrient mediun {Aitken-Christie and
Thorpe, 1984) containing 0.6% (w/v} Bacto Davis sgar 2ad 3% (w/v) sucrose.
There was 30 mi of nutrient-agar medium in each 200 ml scaled jar which was
mainiained at sterilized culrere conditions by autociaving at 11§ psi for 15 10 20
minutes,

The cultures were grown under Philips white, TL 65/8B0W/33RS fluorescent
lights with 2 photon flux density of 80 10 100 pmol m2 5! (measured at the level
of the lids of culture jars using an Li-138 quantum sensor, LiCor, [nc., USA) over
a {4-h photoperiod. The growth room temperature was maintained at 23 + 2 °C,

Experimental Design and Culture Conditions

Experiment |

Shoot explanis were randomly chosen from the stock planilets and 1ransferred
to LP/agar media. The media had either 0, 3 or 6% (wiv) sucrose contained in
200 m! unsealed jars. Unsealed jars are culture jars with two holes drilled unto
the screwtop lids. One hole was fitted with a rubber sea and the other hole was
fined with a perspex tube 3 cm long and 1.5 ¢m in diameter. The perspex tube
which allowed the amosphere in the jars to equilibrate wilh ambient air was
loosely covered with a cotion wool, thus preventing any bactenial contamination.
The rubber seal facilitated the measurement of gases within the jars.

Each jar contained four explants. There were eight jars (replicates) for each
sucrose concentration. Hall of the jars contgining each sucrose concentration
were fransferred to a controlled-enviroament cabinet at the ambient CO,
concentration of 340 ul L1, The other half were imansferred to a matched cubinet
in which the air was cnriched with CO; t0 2,000 L LU The PFD was 150 mmol
m-? s for the 14-h photoperiod. In an earlier study {Antone-Chan, 1993), analysis
of the gases in the headspace of the unsealed culture jars have shown that its O,
concentration increased parallel to that of the chamber atmosphere.
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Experiment 2

Shoot explants chozen from Lhe stock plantlets were also transferred 10 LP/
agar media which conzined either 0, 3 or 6% (wiv) sucrose as described above.
There were also eight jars (replicates) for each sucrose concentration and each jar
conigined four explants. The CO, conceniration in the growih cabinet was
maintained at 2,000 pL L' for al! jars, However, half the jars at each sucrose
concentration were exposed fo a PFD of |50 pmol m? 5! and the other balf at
280 pmoi m* 5! for 14-h photoperiod. Explants were cubtured for 50 days.

Measurements

All measurements were made afler 50 days in culture. The foliar condition
and the number of the plants which survived were assessed. [f the number of dead
or senescing primary needles per plantle: wes less than 25% of the total, the
plantlel was counted as surviving. Heghthy plams were those which remained
green and turgid, with new fascicles and leaf buds formed. The dying or dead
plants include those which had stunted growth and had more than 25% yellow or
etiolated leaves and dead acrial parts,

The fresh weights and beights of the shoots were measured before these
were oven-dried (at 70°C) for 48 hours for dry weight measurements. The length
of the three longest fully expanded primary needies of each plant was also measured
(in Experiment | only),

Approximately 170 mg FW of fully cxpanded primary needles (pooled
samples) from the remaining plznts from cach jar was used for carbohydrate
determination. Tissue extraction and dewrmination of total soluble sugars and
starch were done. Total soluble sugars was determined by the anthrone hexose
assay, where 0.7 ml sample (tissue extract} was mixed with 1.4 m! of anthrone
reagent (2 mg anthrooe/m! concentrated sulphuric acid). The mixture was then
heated for 8 minutes in a boiling water bath and the concentration of glucose was
measured spectrometnically at 620 nm.

Starch was determined by dispersing pellet in 0.2 N KOH a1 100°C for 30
minutes. AfRer adjusting the pH to 5.5 by the dropwise addition of IM acetic acid,
glicoamylase reagent was added and then incubated at 30°C ovemight, Starch
analysis was done on the supernatant using the emhrone hexose assay afier boiling
the suspension for one minute.

Statlstical Analysls

The difference between the treatments and the significance of their intersctions
were assessgd by analysis of vaniance (Student-Newman-Keuls test). The Fisher's
exact lest for independence in a 3x2 table wag used to assess the data on survival,
Sundard errors were calculated 1o show the vaniation about the mean. The enalyses
were done using the software program CoSist {CoHort Software, Berkeley, CA.
1950}



Chan ard Conroy 198
Resulty

Experiment |

Increasing the CQ, concentration outside the unsealed jars with shoot cuitures
gererally incressed dry and fresh weights (P < 0.01) (Figure !}, Increasing the
sucrose supply lso on averzge increased the dry and fresh weighis (P < 0.01),
However, there was an interaction between the tregtrents (P < 0.001) because of
the following: at 350 pLL"! CO,, growth continued to increase with each sucrose
addition. In contrast, at elevated CQ,, dry weight was maximum ai 3% and declined
at 6% sucrose. Consequently, at 6% sucrose the ambient-grown plants were heavier
than those growm at high CO,,

Shoot height was mainly affected by sucrose conjent in the medium
(P < 0.01), however there was a significant interaction between CO, enrichment
and increasing sucrose supply (P < 0,0001) (Figure 2) in the sama merner as the
dry weight Thus, at 0 and 3% sucrose high CO, increased beight, but at 6%
sucrose it was decreased by CO, enrichment.

Needles were genenally Jonger with CO, enrichment and increasing sucrose

supply (P < 0.05) (Figure 3).
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Figure . Influence of elevated CO, n the fresh weight (A) and dry weight (8) of P
radiata shoots after 50 days 1 culture. The plants were grown at 50 umol
photons m2 ¢! with varying levels of sucrose in the medium and they wese
continually exposed w either 350 pL. L' of CO0, (LC) or 2,000 pL L-* of CO,
(+C). Ench bar represents the mean of fow replicates. One standard error ic
indicated el the op of each bar.
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Ennching the air with CO, also markedly improved survival of plants at
each sucrose conceniration {P < 0.01) (Table 1). Higher sucrose concentrations
atso enhanced survival and thus a combination of high CO, snd 6% sucrose
completely eliminated shoot death,

Elevated CO, and higher sucrose avatlability generzlly increased total soluble
sugar concentration {P < 0,001} (Figure 4). The significant interaction between Lhe
treaiments resulted from the large accumulation of sucrose due to CO, enrichment
at 0% sucrose. The increase was negligible at the 3 and 6% sucrose,

The €O, treatments had a dramatic ¢ffect on starch accumulation (P <
0.001) and there was on average a four-fold sncrease in starch due to CO,
enrichment {Tuble 2). Increasing sucrose availability glso tended to cause an intrease
in siarch consent but not to the same extent as CO, earichment, Consequently, the
starch to solublc sugar ratio wes greatly enhanced &1 the higher CO, level (P <
0.001) {Table 2). The effects due to sucrose supply on starch production were also
significant (P < 0.05), showing that a sirong interaction cxisied between sucrose
supply and CQ, enrichment.

The alcohol-insoluble dry weight represents the structural carbohydrate
component of the plant, the major proportion of which is the cell wall, Neither
suerose supply nor CO, enrichment had u significant effect on this carbohydrate
fraction {Figure 5).

Table 1. Influence of CQy enrichment at a PED of 150 umol photons m™? s on the
survival of P. radiala shools after 50 days in culivre with varying Jevels of
sucrose in the nutrient medivm. The values (%) refer to the number of planes
which cither survived (healthy) or were dying:dead in refalion to the total
number of explants uscd,

Sucrose supply o, Condition of the plam?
{Yawiv) pi L
Healthy Drying/dead
0 350 44 56
2,00 94 f
3 350 s 25
3,000 94 1
b 1 il 0
2,000 100 0

*The main efects due to COZ gnrichtrent and sucrose supply were signfican {Pro0%).
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Figure 4. Infiuenced of elivated CO; on total soluble sugars (ghucose equivalents)
of P. radiata sfier 50 duys in culture at 150 pmol photons m s with
varying levels of sucrose in the medium. The plants were continually
exposed to eithér 350 uL L of CO, {LC) or 2,000 uL L' of CO, (+C).
Each bar represents the mean of four replicates, One standard error is
indicated at the top of each bar.

Table 2. Infuence of CO, enrichment at a PFD of 150 pmol photans m* 57 on starch
production of P. radieta shaots afier 50 days in culture with varying levels
of sucrose in the nutrient mediom. Each value represents the mean of four
replicates + siandard error.

Sucrase supply €O, Starch production
{Saw/vy pL Lt
Startn {umol/gFW) Starch soluble sugars

ralioy,
0 350 41.7+46,7 034+ 07
2,080 146+ 13 057+ 0.056
k] 140 EEN AN 0.15+ 0.0
3,000 188+ 9 08g+ 0.1%
6 340 72.5-34 374 0.04
2,000 195 - 13 0.96 + 0053

*The main effects due 1o CQy carichment and sucrose supply were significant {P<0 407 apd
P 05, respectively ) and there as also 2 significant nteraction beiween these factars (P20 05)
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Tabie 3. Influence of photon flux density (PFD} vn the survival of £ radiar shoots
afier 50 days in culwre at 2,000 pl L-'of CO, The plants were grown in an
L¥/agar medium with varying levels of sucrose. The values (%) refer to the
aumber of plants which either survived (healthy) or were dyingtdead in
relation te the total number of explants used.

Sucrose supply PFD Candition of the ptant®
{®aw:v) pmol m2 571 Heaithy Lrying:dead
] 150 94 ]
2x0 A 17
3 150 W f
180 [on 0
6 150 100 0
IR0 1Y ]

¥The differences due ta PFI} were nol signilicant,

Discussion

The highest shoot productivity of P. redisie over 50 days in culture was
achieved by providing a PF1) of 280 pimol m2 5°! at 3 CO, concentration of 2,000
pL L' and a 6% sucrose concentration in the medium (Figure 6). Failure to
provide sufficiently high PFD resulted in a depression of growth by high CO, at
6% sucrose (Figure 1). Shoot height was affected in a similar way (Figures 2 and
6A). These findings indicate that elevated CO,, PFD and sucrose supply all played
a role in shoot growth. The effect of these vial factory were probably mediated
through effects on photosynthesis and water relations {discussed in Chapter 4 and
5 in Antone-Chan, 1993),

CO, crrichment has the potennhal to increase photosynthesis i vitro especially
in the presence of high light levels (Desjardins ct al., 1988; Fujiwara ct al., 1988).
The enhancing effects of clevated CO, on the rate of CO, assimilation has long
been kniown in most Cy species (Kimball, 1983). The reason is that the first
enzyme in the C; photosynthetic pathway, ribulose-1,5-hisphosphate carboxylase
(Rubisco) has un affinity for oxygen as well as CO,, Dissipation of energy through
photorespiration reduces the rate of photosynthesis by 40-50% (Sharkey, [985).
Raising the CO, concentration increases the ratio of CO, to O, at the site of
fixation in the chloroplast thercby, incressing photosynthetic rates. Thus, Lhe
tesponse of photosynthesis to increasing CO, levels from 0 o approximately
1000 pL L' is linear ot saturating PFD (Farquhar and Von Caemmerer (1982),
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At CO, concentrations above this, RuBP regeneration hecomes Jimiting because
insulTicient reduging power is produced by the light reactions of photosynthess.
Hence, a family of CO, response curves, plateaumg a1 increasing CO4 levels van
be constructed by measueing pholosynthesis at mereasing PFD. Consequently, in
my experiments, at CO, concentrattons of 2,000 uL L, which would have almost
completely suppressed photorespiration, higher PFD was required to promaole
maximum growth (Figure 6). 1t is therefore, essentta] to increase the PFD if gains
in growth are to be made hy increasing the concentration of CO,.

A third limilation to photosynthesis has been described by Sharkey {19%5),
i.e., iriose phosphate utilization limilation. When there are imsufficient sinks for
the carbohydrates praduced by photosynthesis, feedback inhibrtion of photosynthesis
occurs passibly via altering Rubisco activity, In many species, fecdback inhibition
can be delayed by diverting Iriose phosphate from sucrose to starch production in
the chloroplast. Starch accumulation was observed in the pine plantlels grown at
2,000 ulL CO, L, The starch to soiuble carbohydrate ratio was on average of 0.8
at elevated C!‘IJ2 compared with 0.3 ut ambient CO, (Table 2). Hence, the increase
in shoot dry weight at elevated CO, was panly afiributable to the accumulation of
starch. Although increasing the PED would have also increased photwsynthelic
raes {as demonstrated in previous expenments (Chapter 5 in Antone-Chan, 1993},
the starch to soluble carbohydrate ratio was not substannally increased. Monin of
al. (1992) have suggested that the increase in starch i glasshouse-grown clover al
elevated CO, was caused by altering the rato between pholorespiration and
pholosynthesis. Changes in Pi lux into the chivroplasl andor nitrugen {Tux (krough
the photorespiration cycle may be responsible for changing the sturch (o soluble
sugar ratio at elevated CQ, (Conroy, 1592).

The finding that starch accumulation panily accounted for the increase in dry
weight is significant for plant survival.cn planting om because starch reserves
could be degraded to soluble sugars and serve as substrate for growth or for
osmotic adjustment. An interesting observation was that structural carbohydrate
{estimated as slcohol-insoluble dry weight) was unaffected by either CO,
entichment or higher sucrose supply. It is a common observation that leaves of
high CO,-grown plants appear “stiffer”. I is therefore fikely thal changes in cell
wall properties on water relations are responsible. This is supported by the findings
in an earlier experiment (Antone-Chan, 1993) that the relationship between relative
walter content, osmotic potential and water potential was altered when O, was
available in the cujture vessels,

Higher CO, availability eliminated senescent shoats. Earlier (Antone-Chan,
1993), it was demonstrated that vitrificd {ar “wet™) shoots could be climinated by
faciliteting pas exchange between the uir and the jars. !t was concluded that the
presence of CO, as substrate for pholosynthesis during the light period muy have
contributed. increasing the CO, even highor, may have further enhanced longevity
by providing carbohydrate reserves in the form of starch. The finding that higher
sucrose supply also eliminated dead shoots supports this idea (Table 1),
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Increasing CO, from 350 to 2,000 uL L1 resulted in increased needle tength
as well as siarch accumulation, irrespective of sucrose level at a PFD of 150 pmol
m? 51 This increasc in expansion may have been due (o greater substrate
availability, improved water relations or changes in the elastic properties of the
cell walls, It was demonstrated that P was maintained better when CO,
conceniration was increased and sucrose was provided (Chapter 4 in Antone-
Chan, 1993). In the present study, the response of elongation at high PFD and
CO, imespective of sucrose may indicate an effect of CO, on water relations end/
vr direct effect on elongation.

Conclusion

Enrichment of the atmosphere of the unsealed jars with CQ, 10 a concentration
of 2,000 pL. 1! enbanced the growth of P. radiaa shools in vitro provided that
sufTicient reducing puwer could be generated. Consequently, the growih increnses
were only achieved at a PFD of 280 umol m™ s*!. CO, enrichment also reduced
the number of senescent plants,

Increasing the CO, concentration alsv greally enhanced starch accumnulation.
It was, thercfore, surprising thal despite the accumulation of carbohydrate,
increasing the concentralion of sucrose in the media o 6% further increased
growth. At the Jower PFD this was not observed,

The results indicate that maximum growth is achieved at high CO,
concentrations and PFD and with 6% sucrose. In practical werms it would be
posstble to remove the sucrose from the media because the decrease in growth
may be more than offset by the reduced likelihood of comamination. High CO, is
also advanageous because it leads 10 accurnulation of starch which on planting
out wonld be 2 valuable carbohydrate reserve,

The results are also interesting in torms of basic plaat physiology. Many
questions have been raised aboul the influence of extemal suerose supply, CO,
enrichment and PFD on sceumulation of carbohydrawes and their influence on
shoot clongation. Whether high CO, has an impact on growih oter than via its
effect on photosynthests remains to be nvestigated.
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CYTOGENETIC EFFECTS OF MEDICINAL PLANTS FOR
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ON HUMAN LEUKOCYTES TREATED IN YITRO
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ABSTRACT

The cytop effects vl aq eairacts from Bark of “dubal” (Syopgium cuminr
L.}, leaves of “damanp mank" (Aremesra vulgans L) angd perwinkle (Catharanihus
raseus L.t and 1abler of “ampalaya” \Momondics chorantie ) were deermined using
human Jeuhocyiss cultured i viire. Three o four drops of blovd from five o seven
volunieses aped 20-21 were culiured in chrompsome Inedium with . 3% and 5% stenle
extracis. Mitotwe index whs obiained by counting 500 sells per creaiment while
chromosomal aberratioas were observed in at least 50 cells. Mean mitonc indices vsing
Ihe three medizinal plant extracts were reduced significenily as 1he concentrmtions of
treatrments were increased. For Ariemesia, the control showed a mean mitotic index o
16.86% and 2295 and 25,96% for periwinkle leaves and “dubat” bark, respecnvely.
“Arnpalaya” Whtets did nol significantly afTect the mitotic index, Loode siser chromatida,
gups and breaks were the chromasamns} abnormalities observed The frequency ol cells
with no chromosomal abermiion wes reduced from €647 to 36.00% for Antemesa
leaves, 97.00 10 79.00% lor penwinkle and 94, II! te B 1.O0% for “dubal™ bark  Artemeifa,
penrwinkle and “ampaiaya” signilicantly i d chr densation Mean
frequency reached 45.00%, Results indialed that sil [por medlcmnl plants are possible
mulagens. "Duhat” bark s 2 mitotic inhibuor and as such cap be lapped a5 possible
lumar growlh suppressar

ey words: Jeukocyles, mitotic index, cytogenetic elTects, mitotic inhsbiar, penvwankke,
mulagenic, Sevglum cumini L, Catharanthus rovews | . Momordica charemur L,

arfemesid valgirie L
119
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INTRODUCTION

About 35,000 of third world plants are medicingl. Here in the Philippines,
medicinal planis have bheen part of vur coltoral heritage ide Padua, 1990),
Considering the vast number of species with medicinal porentials, in 1969, the
National [nstitate of Scicnce and Technolugy now DOST {Department of Science
and Technology) initisted the program called “Drugs from Flanis." [ aims to
develop safe, ctiective and low cost drugs from local sources. Manuals and
pamphlets were published. seminar workshops have been conducted and herbal
gardens were set up all over the country,

Digbetes meliitus is known to affect approxumately 120 millon people
worldwide and in the Philippines 3.1M. It is a metabolic disorder manifested by
loss of weipht despitc an overly good appetite. Ccils are depleted of fats and
proteins to fulfill the cellular energy requirement not supplied through glucose
metabolism. The cells of the pancreas of dinbetics zre umable o produce encugh
insulin, which allows glucose derived (rom food 1o enter the celis to be broken
down as & source of energy. Blond sugar nises and glucose appears in the urine,
camrying water with i These results in increased urme output and thirst, Fat
melabolism may be enhanced leading v the accumulation of ketoacid, which if
unchecked can result to cuma or death.

Medicinal Planis for Diabetes

There are plants, which possess medicinal values and are known to be
included in fulkiare list uf insulin substirutes, Morales {1996) conducted a survey
of medicinal plants in Qlongapo City and cight (&) towns of Pangasinan vsed to
treat Diabetes ptellinis. A 1otal of 79 plant species were idzntified and number one
in the list is the bark of “duhat™ (Spzygrum cumini 1..). Also included are “damong
maria” (Artemesiz vuigariy |..), periwinkle (Catharanthus rasews L.) and
“ampalaya” (Momondica charantiz L.}, “Dubat™ bark a5 a decoction in waler is
taken three times a day. The medicinal value of “duhai” bark for diabetes was first
studied by Garcia { 1987). A light brownish white, atmorphous, adorless and slightly
bitter powder wes isotated from “duhet”. One gram of powder has 440 units of
insulin, drtesesia is used as expeclorant, antiseptic, can trezt dysmennorhed,
swmach pain, dysentery, pulmonary tuberculosis and many others (Co, 1989)
Periwinkle or lovally known as chichirica can cure stomschache, toothache,
indigestion, and dysentery, It contans vincristine and vibiastine used in treating
Hodgkin’s lvmphoma (Prat, 1994]. “Ampalaya”, & vegetable famous for its bitier
tste, is used in China as anti-tumor, anti-infective agent in the US, against HIY
infection, stomachache. snd constipation (Pafio, 1999). Worlwide it is accepted as
a slrong znti-diabetic because it contains polypeptide p, a plant insukin with less
side effects compared to the insulm obtained from (he pancreas of ammals. tn the
Philtppines. the potential of “ampalaya” as antidiabetic drug was noted by Zamera
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{1992). The Deparment of Health's Instirute for traditional Medicine and the U.P.
Collzge of Pharmecy are contintously doing research on the anlidiabetic polential
of “ampalaya”. Decoction from “ampzlays”. epgplant (Solanum melongena L.)
and rose appie or “makopa” has been discovered to remedy diabetes and 1s now
owned by a US Company {Beagwayan, 1999). The initial sale ir: the first vear 1s
expected to reach 300 Million dollars. Patent for “ampalaya” has been apphied and
it 1s now privalely gwned by US Nzlional [nstitute of Health, US Army and New
York University.

The Philippine government with its increzsing population must provide the
health needs of Lhe Filipinos. In the event that the of cost synthetic medicine is
conlinuously increasing, the popularity of herbal medicine 1o cure different diseases
rises remendousty. Any new medicine must be subjected to proper screening.
Cviogenetic analysis of somatic cells is one of the major methods of testing. The
most commen source of cells for clinical cytogenetic study s the periphera! blood
lymphocytes {Life Technologies, 1998), Routine cytogenetic studies performed on
peripheral blood lymphocytes include deteetion of chromosomal aberrations
associated with numerical and structural changes. Knowing that Filipinos are using
aqueous medicinal plams and tablets for disbetes, it is but necessary 1o assess how
safe it is to use these medicinal planis,

This study was onducted to determine 1he cytopenetic effects of aqueous
medicingl plant exiracts and wbiets for diabetes on human leukocyies treated in
vitro. Medicina) plants include Artemesia (Fig. 1) and periwinkle (Fig. 1b) leaves,
“duhat” bark and "ampalaya™ tablet. Specific objectives are 10 determine the effects
of the medicioal plant extracls on mitotic index and evaluate if they can induce
chromosomal aberrations,

The study was conducted at the Genetics and Molecular Biology Division,
frstiute of Biological Sciences. College of Arts and Sciences. University of the
Philippines L.os Bafos College, Laguna.

MATERIALS AND METHODS

Three 10 four drops of blood from 5-7 male dopors (20-21 years old) were
cuitured on chroinosome medium. The blood was treated separately with different
coneenteations {0, 1%, 3%, 5%} of sterile aqueous medicinal nlant extreets and
tablet on the 48% hour of culture. Colcemid was added to the culiure (on the 71%
hour) to amest the chromosomes at the metaphase plane. After one hour and
fifleen minutes of colcemid treatment, cells were fixed and harvesied. Smears
were prepared for each treamment. Five hundred cells were observed to score for
mitolic index (number of dividing cellsftotal number of cells ehserved). Filty cells
per treatment were scored for chromosomal aberrations. Analysis of variance was
done and means were compared using LSD.
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RESULTS AND DISCUSSION

Effects on Cell Division

Photomicrographs of dividing leukueytes arrested at metaphase {from the
control group) are shown in Fig. 2. Chromosomes are clearly visible. The
centromene location of each chromosome is distinet.

Analysis of variance on mean mitotic index revealed thal the treatments are
signtficantly different. The number of dividing cells decreased as the concentrations
of treatments increased, For Artemesia (Table 1) comparison of means revealed
that the mean mitotic index of control and 1% (16.86 and 16.80, respectively) is
sipnificantly different from 5% (14.53), Using periwinkie leaves, mean mitotic indices
are sipnificantly different except for 3 and $%. Using "dubat”™ bark, the mitotic index
was significantly redoced compared with the conlrol (25.91). A very low proponion
af dividing cells [5% (14.53%}] was noled. "Duhat” bark is & mitotic inhibitor and
as such can be tapped as a possible tumor growth suppressor, The story of the
discovery of the antitumer value of periwinkle extract is worth repeating. Periwinkle,
being cited in lolk medicine as an aid in treating diabetes was included in the sorvey
10 identify oral insulin substitute by Moble and Beer at the University of Western
Ontario and Svoboda at Eli Lily in Indianapolis. Studies shuwed that crude extract
of peniwinkle drasticaily reduced while blood cell counts especially granulocytes. It
tremendously decreased bone marrow activity iz rats. The eflects of the active
leukopenic extract against leukenia celis were further tested in vitro. This led (v the
1solation of vincaleukoblastine (Lewis and Flvir-Lewis, 19775

Effects of Medicinal Planrs on Chromosemal Morpholagy

Changes in chrompsome structure offer readily scored morphological evidence
of demage to the genetic matenial {Evans, 1984), These include gaps, breakages,
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Figure 2. Chromosomes of untreated (control} human leukocytes amested at metaphase
plane. Magnification (4,000X},
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Table 1. Mean milotic index of human leukocytes treated in vivro with different
concentrations of aqueous medicinal plant extract for diabeles,

Treatmem Mean Mitotic Index (%)
Concerirations Mediemnal Planls
Artemesia feaves Perivinkie fegves ibal” bark
Conrol -— -
16,863 145 25 96a
1% 16,808 19.28h $.96b
EE 15 6hah 16, 3bbe .60k
5% 14,536 4.3 0.04¢

loose sister chromatids and condensed chromosome sets. These chromosomal
aberrations are pross structural changes, which can be detected without detailed
karyotype analysis {Engle et af, 1986).

The mean frequency of chromosomal aberrations noted is presented in Table
2. Ustng Antemesia leaves, the number of normal cells decreased as treatment
concentration increased. The number of cells with loose sister chromatid
(charactenzed by early sister chromatid separation) increases from 23.33 in control
to 32.00% 10 5%. Figure 1 shows loose sister chromatid observed using ! v 3%
Artemesia and 5% periwinklc. The frequency of gap (defined as the separation in
the chromatid arm without loss of alignment or dislocation of the distal fragment}
also increased with increasing concenirations of treatment. A similar observation
was made with the frequency of break, 3 discontinuity of the chromatid 2rm with
cither Joss of alignmens or dislocation of the distal frapment (Ford, 1973), Fipure
4 shows a break observed using 3% Artemiesia. Compared to drtemesix. the number
of normal cells 1s higher when periwinkle teaves arc used (97.00-79.00°0). The
frequency of other chromosomal aberrations was noted 1o be low as well. A low
frequency of cells with chromosomal aberrations wis observed using “duhar”
bark. This would explam why higher percentage of celis with normal chremosemes
was noted {94.00-81.00%).

Effects on Chromosome Condensation

Ariemesia and peniwinkle leaves induced chromosome condensation {Fig.
5). This is when chromosomes contracted to at least half the pormal size as those
fourwd in the conlrol. The chromosomes could no longer be classified according to
groups. The frequency of cells that showed condensed chromosomes as treatment
increascs is highly sipnificant, Mean frequencies when compared are significantly
diffcrent (Table 3}, Both for Artemenia and periwinkle, the frequency of cells with
condensed chromosomes increased from S to 44.00% and 9 to 45.00%, respectively.
Shortening of the chromosomes ¢ould possibly be an indication of chromatin
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Table 2. Mean frequeacy of chromosomal aberrattons chserved oo human leukocytes
trealed in vitro with different cencentrations of aqueous medicinal piant extract

for diabetes.

Medivinal Plant  Chromosomal

Mean Freguency (%)

Lsed Aberrations
Observed Treatment Contentration
¢ oniral th 3% %
Artemesig Nonnal 66.67 4834 39,99 36.00
feaves Loose sister RS 667 KRR K} 300
chromatid
Gap 1000 2133 2168 2100
Break (.0 (Wil S w0
Peniwinkle Nommal g7.0n L2 Hb, 0} 00
leaves Luase sister 20.00 6.60 i1).60 {93
chramatid
Gap 10 .th . -
Break .65 266 3}
“Duhat™ bark Normal 04 ) g1 91.00 -
Lowse wister
chromatid 1.3} 206 10U .
Gap 4.66 4.p0 40
Hreak - 0.66 .00 -
‘* |
| ! o -.f - L] ‘| “ t:" :
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Figure 3 Lnose <pster chromalids obsersvd when human leehocyies were treated i itru

with | und 2% drtemesia and 5% pernwinkle agucons leal extrag

Magnificamn 14,080X)

{a-hi treated with | and 3% Aremesia;

() Ireated with $9 penwinkle.
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Figure 4. Break obwerved when human leukocytes were ircated in vitre with 3o drmemesia
aqueons leal extract. Mapmification (4,000%),
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Figure 5. Chromosome condensanon ehserved when human lechocytes were Ireated o
visre with Anemesia (2. b) and perivinkle (o,d) leal evtracts. Magnificanon
{4,000,
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Tahle 3. Mean frequency of chromeseme condensations observed on human leukovytes
tredted in vitre with dilferent concemtmtions of aqueous medicinal plant ¢x-
tracts for dinbetes.

Treatment Concentratlon Mean Frequency (%) of Chromosome Condersation
")
Artemena feaves FPeriwinkle feaves
Coneol 5063 9,004
| 16,00k 21.00b
3 3200 3300
3 44 0l 45.00d

condensation (Engle of o/, 19%6). Polvamunes could he prescot in the extracl,
which can induce chromosome condensation because of their abtlity ta form stable
complexes with DNA proteins (Davidson and Andersow, 1960, Du Praw, 1970).

Effects af “Ampalaya® Tablers va Cefl Division

The different concenteations of “ampalaya” tablet did not significantly affeet
mean mitotic index (Table 4), The contral has 13.00% while 3 and 5% have 11.30
and 111.90%, respectively, "Ampalaya” blels do not show toxicity to the cells at
the concentration lested, thus allowing for normai cell division W vceur.

Effecrs of “Ampalaya” Tablets on Chromosome Morphotogy
and Condensation

As shown in Table 5, “ampalaya” tableis are not potent chromesome breaking
agents. The frequency of cells with normal chromosomes was high (88.70-93.10%)
at 0% to 3%. The frequency of gaps, breaks and loose sister chromatids was low
2! all concentrations of ampalaya.

However, “Ampatava” tabicts significantly affected chromosome
vendensatton {Table 6). At 3 and 5%, chromosome condensation was 2.3 % and
1.7% ., respectively, There was no difference between cantrol and %% Ineatment.

SUMMARY AND CONCLUSION

The three medicinal plant cxiracts affected cell division of uman leokoeytes
culivred i vitro, “Duhat” bark is a prabable ighititor of cel) dnision and as such
van be tapped as & tumer growth suppresser The depressive effects of the difierent
extracls on mitolic index may also indicate the ability of the extracts o hamper
the production of new cells in the body snch as blood cells and sex cells. The
chmmosema) aberrations observed like gups, breaks and loose sister chromotds
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Table 4. Mcan mitotic index of human leukacytes treated in sitro with differeni
concenirations of “ampalays” (Momardica charantia L.) wblet.

Trearment Concentration (%) Mean Mhotle Index (%)
Conrol —IW T
| 1230
3 L1130
4 14,90

Tabie 5. Mean Requencies (%) of cliromosomal aberrations ubserved on hunian leukocytes
treated tq vitea with different concentrations of “ampalaya” (Momordica
charantig L) wblel,

Chromosomal
sberrations Treaiment Concentration
Cunirnl 1% Iy 30,

Nomal u4, 3 ys I 5.7 g1.an
Loose sister 2.60 k(] S0 1
chromatid
{jap 2,00 i1 110 300
Break. i1 .90 i |45

Tubleb.  Mean frequencies (Yo) of chromosume condensation observed on humin
leubocytes treated in vitro with different aqueows concentrations of *ampalava *
tMomordica chargntia L) el

Treatment Concentration (%) Chromosome Comdensation (%5)
Conltrel Sna
Iun X.hg
Iy 2 ab
R I5 it

accarding to Evans (1984) are momholugical evidences of damage to the genetie
material. All four treatments sigmficamtly induced chromoseme condensation.
Highly cundensed chromosomes are not availabie for transeription Fhus, svnthesis
of ipronant protens or enZymes necessary for the cells” primary processes may
be ishibited and this condition s detrimental 10 a dividing ceil.
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Cansidering that the medicinal plants fested produced visible cytagenetic
effects, caution must be exercised against the excessive and frequent oral intake to
minimize the possibility of detrimenta| effecls,
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INTRODUCTION

Mlany genera of plant paresitic nematodes are associated with rice but noi ait
are proven of potential economie importance. Among the nematodes 2ssociated
with rice, the rool-knot nematode, Mefoidogyne graminicola has been considered
one of the most desiructive. [nfected nee oot tips become swallen and haoked.
Abuve ground symploms include tp drying, leaf bronzing. chicrosis, growth
reduction, unfilied spikelets, reduced ullering and poor yield {Babatol, 1984),
Yield reduction of upland rice as reported is about 3-32% ({Barsalote and Gapasim,
1993). In the Philippines, the nemalode s widely distributed occuring in abowt
40% af the I8 provinces surveyed (Sorizno and Prot, 1992). [n 1994, M.
graminicola was found in nce growing areas in Central Luzom {Unpublished
report ).

Rice is normally grown twice a year whiere thete is continuous irrigation, In
Central Luzen, specifically s Nueva Ecija, farmers practice the rice-vegetable
cropping paitern. Problems of pests in rice being carmied over in vegetables can
nat be avoided. M. graminicola, which has become a pest of rice also infest
several vegetable crops including weeds (Gapasin el al., 1996; Zamoru and Gapasin,
[996). Most farmers in Sun Jose and Bongabon, Nuzva Ecija grow onion after
rice and M. grannaicola has been reporied & potential pest in anion ({Gapasin et
al., 1896), Therefore management of the nematode is of prime importance.

Several managenent options are available against the root-knot nemzlede
like chemical, cultural, physical, mechanical, use uf resistant varieties 2rd biological
conirul. Antagonistic plaals have been used effectively i the managemem of
seme species of nematode 1 the sail. Caswell e1 al. (1951} reported a decline of
Rotvlenchulus remiformis population afler Croalaria jumcea end Tageres patula
were grown, The mode of action of alpha-terthienyl and related compounds may
vxplaio the suppressive cffects of Tagetes species. Root lesion nematode
\Prafvienchus peneirans) wert nearly eliminsted from the plots with marigold
{Tageles patola L. v Sparky}.

This study was couducted to determine the effects of Tagetes sp. and
Crotaiaria sp. an the population and development of the rice root-krot uemalede,
Meloidogyne graminicola.

MATERIALS AND METRODS

Microplots with an srea of 2.4 x 0.75 meters were prepared and inoculated
with 1,000 eggs of M. graminicelz and later sown with 30} seeds of rice (var,
UPLRi5), The rice plants were allowed to grow in the micrepiots for 60 days,
Rice plants were harvested and their galled roots together with the epg masses
were evenly buried in the plots. Constant watering was done to enhance egp
hatching to build-up the nematade population in the microplots. Afler one wegk
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seeds of Croialaria incana. C. mucronata, Tagetes sp. and rice (UPLRIS) were
sown in the microplots. A clean fallow treatment was included znd the treatments
were replicated three times. The plants were allowed ta grow for 90 days. Afier 60
days, 10 plants from each of the microplots were harvesied and he rools were
washed carefully in runring water and later cut into small pieces. From each root
system, § gramis were taken and the number of galls were counted and assaved for
nematode larvae using the modified Baermann funnel method. Likewise, ten-200
g 5o0il was laken from each plot and the nematode larvae were extracted using also
the medified Baermann funnel method. The larvae extragted from the rools and
s0il were coonted under the stereomicroscope with the aid of 2 band tally counter.
The same procedures were followed when plants were harvested at 3 days, Two
trials were conducted.

One month scedlings of bult onion {var. Yellow Granex) were planted in
the microplois alter harvesting the plants in the different treaiments, The onion
plants were allowed to grow for 90 days, The fresh weight, number af galls and
nematode population in the soil were collected and stavistically znalyzed. Rice
seeds were then sown in the microplots for bioassay. The rice plants were aflowed
1o grow for 60 days and number of galls and nematode population in the soil were
cotlected and statistically analyzed.

RESULTS AND DISCUSSION

Crocaloria spp. and Tageres sp. effectively reduced nematede densities in
soil and sffected development of the roat-knat nematode tn the microplot experiment
{Tables | and 2), No galls were formed in the ronts of these piants suggesting that
they are anlagenistic to the rice root-knot rematode while the roots of rice after 60
days were heavily galled with mean galls of 29,30 zud 81.96 in the [irst and
second trials, respectively. The number of galis in the rice plents at 90 days
increased and had mean galls of 305.70 and 267,90 in the first and second trials,
respectively, The number of galls in the rice plants at 90 days increased and had
mean galls of 305,70 and 26790 in the first and second trials, respectively. The
increasing trend of nematode demsity was also observed in the roots. Nematode
density in Lhe soil was low in Crotafaria Spp and Tagetes sp. weatmenis while
those grown lo rice increased tremendously in both trials, Chitwood (1993) reported
that naturally occuring phychemicals with biological activity against plant parasitic
nematodes include polythienyls, slkaloids, phenolics, polyacelylenes, fatty acids,
terpenoids and others. Several workers have shown the efficacy of Tagetes in
suppressing nematodes in soil. Cultivation of marigolds (Tagetes spp.) significantly
suppressed the population and boiid-up of noxious nemetodes (Qostenbrink, 1960;
Alam et al,, 1977). Likewise, McSorley and Frederick (1994} reported linle or no
galling or egg production from any Meloidogyne isotate on Lagerafum
houstonionum cv. Blye Mink, Lobularia maritima cv. Rosie O'Day, or Tagetes
patuta cv. Dwarf Primrose. Two compounds [a-terthienyl and 5-(3-buzen-1-ynyl)-
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Table | Effect of Tagetes, Crotwlaria and clean fallow treaiments on Lhe number of
galls and . gramimicola population in roots and soil 60 and 30 days afler soil
infeswtion, (1% Trial )

Nemalode Nematode
Trestments Numtx of Gails Density Density
in Roots in Seil
60 days
Tagetes sp. 0.00a 0.00a 52
Crotalaric mucronata 000 0.00a 1462
Cratalaria incana (.50a 0.00a 623
Clean fallaw - - 1.20a
Rice {UPLRI%) 49.30b 199, 10h 446.30b
90 duys
Tagetey sp. 0.00u 0.00a 2.56a
Crotalaria mucranato 0.004 0.0 2 5ba
Crotalaria incang .08 1.0 2.96a
Clean fallow - - 253
Rice (UPLRIS) IS0 b 354.70b 368.60b

§ g per reot system and 200 g soil per plunt; 14 sample plants per plut

Table 2. Effect of Tageres, Crotalaria and clean fallow treaments on the number of
galls and M. graminicola population in roots and soil 60 und 90 days after soil
infestation. (2" Trial.)

Nematode Nematode
Trealmetits Numnbe of Galls Density Density
10 Roots in Soii
60 days
Tugetes sp. 0.0k 0.00s 63.tla
Crotularia mucrenata 0,000 00tk 43 664
Crotalaria incana 0.004 0.00a 558.22a
Clean [allow - - 23.882
Rice {UPLRIM) £1.96b 251.66h 283.460
90 days
Tagetes sp. 0.00a (0.0 2888z
Crotalariz mucronata 0.002 0. 00 1idda
Crutalaria incana 0.008 0.00n 206.6ba
Clean fallow - - 20.6ba
Rice (UPLRiS) 30570 b 154,706 Ne6.44h

5 g per rool system and 200 g seil per plani; 10 xample plants per plot
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2,2"-bithieny!] from Tagetes were found effective agamnst several nematodes
inciuding root-knot species. The slkaloid monocrotaline in Crotalaria may be
inhibitory to nematodes {Chitwood, 1993). Nematode density in the soil were
tremendously reduced by the treatments. The clean fatlow treatment had the lowest
nematode density in the soil afler 60 and 90 days. This was expected since the
plots were weeded and turtting the soil may have profound effect on the nematode
larvae due 10 the heat of the sun. The result of the microplot expenment confirms
the efficacy of thest antagonistic plants in reducing root galls thus affcoiing the
ncmstode development and reducing significantly the nematode densilics in the
soil. Tagetes sp. and Crotalaria spp. can be effective in suppressing the nice root-
knot nematode population in the soil. Planting these antagonistic crops during
fallow period in nematode infesied soil is feasible.

Onion grown in the Crotalaria spp. and Tagetes sp. treatments had higher
fresh weight compared to the clean fallow and rice treatments, however, differences
were insignificant (Table 3). Likewise, no galls were observed in onion roots
grown under the different trewtments except those grawn in the rice treatment. The
nematode density in these treaiments was also fow compared to the rice freatmient,
however. differences were insignificant. This increase could be due to the added
fertility afforded by the decomposed plants since their biomass was incorporated
in the soi! after harvest and may also be due to nematode control. Mulches of
decaying orpanic maner can improve the growth of plants and in some cases
actually reduced the damage caused by the nematode due o some metbolic by-
products in the decomposition of organic matter {Watson, 1944 and Smith and
Batista, 1942). Rice grown after onion in Tagetes, Crotalaria and fallow plots has
significantly lower numbers of galls and nematede density in the seil compared to
the plots planted 1o nee (Table 4). This result clearly shows the antagonistic
effects of Tugetes and Crotalaria. The cary over effects of these amtagonistic
planis are long lasting and therefore feasible in managing the rice root-knoi
nematode.

Table 3. Effect of Tageter, Cromiaria and clean fallow treatments on fresh weight of
bulb unipn, number of galls and M. grominicula population in soil alter 90

days.
Fresh Number of Nematode Density
Treatmenls weight (g) Galls in Sail
Tagetes sp. o.n 0.00 1713
Cratalaria mucronaty 10.80 0.00 20,99
Crotalaria incana 10,45 0.00 .67
Clean fallow 0.92 0.00 16.00
Rice {UPLRIS) 6,49 1247 1244

3 g per root system atd 200 g soil per plant; ¢ soople plants per plit
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Table 4.  Effect of Fageees, Crotalaria and clean fallow treaiments on number of gatls in
owe and M. graminicifa papulation in sod aiter &) Jays,

Mumber of Nematode Density

Treatments, Galls in Soil
Tagetes sp 6.70 9.60
Crofaluri; mueromna 1367 fay
Crutaloria incany (4} 943
Clean fallow () 540
Rice (UPLRiS) 86N 4038

LSD (04 1248 14 84

§ g per roat sysiem and 200 g sord per pland. [0 ample plants per plot
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ABSTRACT

A mode) fur 3chooi-based contral of common intesunal heim nhs was developed
and lested in San Vicent Elementary Schoul in Aikar, Laguna, Pilippnes integrating
heaith care with education programmes, mamiring pemstiologmic perameters, and
comparing the eifiescy of once versus twice vestly mess veaiment Mebendazole {Antiox)
560 mg checo-favarcd Whlets were administered 1o schoolehildron with petenal consent
faflowing & trestment schexdule deemmined by mndvmimiion  Parsrtologic 2sicssment
and monatonng werr condusied nrvmng Lhizd grade supils considered the indicaior group
Swel sperimens were collegted and processed using Kato Keiz methnd which allowed
qualitative and quantistive disgnosis in terms of parasile specizs and egg counts,
tespeciively, Pamsilologre parameters wore mondored at Days 6, 7 to 14, (80, i87 w
194, 360 and 367 1o 3. Thewe were significant reductipns of infection rakes and nlengities
of infection post-irsatment  Twice yearly dewnrining was shown to be supernior b tnce
yearly treatment, Conbinuslic of perivdic nass Ireatmen with mebendazole mtiaby
twice yearly with momitoring of paresiwlogic and nutritional prugress as wel| en schoo!
performance pamme T3 are stongly recoinmended for the schood. Larger scule application
of the resulis o Lhis and other yimilar studics are ecommenided.

Key Wards - mass Irealment, commbn jnlesting! helminths, Ascans, Trchuns, school-
based coptzel, deworming, permsitalogic assesanent, momioring
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INTRODUCTION

There is overwheiming evidence thet roundworms. whipworms and
hookworms arg leading causes of morbidity in pre-school end schoo! age children
especiaily in developing couniries like the Philippines. Intestinal parasitism causes
adverse effects on health, growth and school performance further causing
underdevelopment. It is believed that the proportion of the world's population
infected with these worms have remained virtuslly unchanged aver the past 50
years.

Among a few anthelminthics, mebendazole (Antiox) has been shown to be
effective in the treatment of common intestinal helminthiases 2nd is included in
the World Health Organization {WHO) Model List of Essentizl Drugs. Since safc,
effective, and eesy to administer drugs are available, a strategy of periodic mass
treatment through schools could target school age children, as sdvocated by the
Health Promoting Schools initiative of WHO. This same strategy emphasizes the
role of schoolteachers as potential partners in muking possible a healthy school
populace.

Mass treatment has been recommended in greas or targel groups with
prevalence of more than 50% according to the WHO Pane] of Expents. They have
suggested that monitoring may be donc utilizing third grade students who may
provide a good cross-sectional picture of the overall extent of the wonm prublem
in the school. Chemotherepy targeted at population groups like schoolchildren
will have benefits to other non-treated populations by clearing the scurce of
infection, thereby reducing fecal contamination of the environment and eventuaily
diminishing transmission. There mey be a need therefore 1o develop and test an
affordable school-based mode] for conirol of common intestinal helminths using
mass treatment.

The main objectives of this study were:

1} To develop a model for school-based control of commen intestinal helminths
which integrates health care with education programmes;
2)  To test the model for school-based worm control using the following

parameters:

a) cure rates
b} egg reduction rates

3}  To compare the efficacy of once yearly versus twice yearly mass treatment.
MATERIALS AND METHODS

Study Design Dverview

This was a comparative study in children belonging to an indicator group,
the third grade pupils. All pupils meeting the study entry criteriareceived a single
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oral dose of mebendazole 500 mg choco-flavored tablet once-yearly or twice-
yearly after randomization. Infection mates, mean arithmetic and geometric egg
counts, cure and egg reduction rates were derived. All the other pupils from the
other grades were {reated at the beginning of the project period and a year later.
The study was conducted according to Good Clinical Practice Guidelines and the
Declaration of Helsinki.

Study Site and Population

San Vicente Elementary School (SVES) is located in Barangay San Vicente,
Biflan, Laguna, which is 33 kilometers south of Manila. As part of the Biflan
School Disirict, the school has provided public elementary education since it
opened in 1958. For academic year 1999-2000, the school had an enrollment of
2,904 with 1,552 boys and 1,352 girls, with ages ranging from 5 to 15 years.

All pupils with parental consent from the third grade comprised the indicator
group {Guidelines for the evaluation of soil-transmitted helminthiasis and
schistosomiasis at community level, WHO, [1998) in which parasitologic parameters
were measured, while all pupils in all grade levels were targeted to be included in
the mass treatment strategy.

Inclusion and Exclusion Criteria

Inclusion criteria for mass treatment were the following: 1) male or female,
of elementary school age; and 2} written informed consent of the parent or guardian.
Exclusion criteria were: 1) demonstration of previous hypersensitivity reaction to
a benzimidazole or any related compound; 2) intake of any anthelminthic in the 2
weeks prior to enrolment into the study; and 3) concomitant infection or any other
underlying disease which would compromise the evaluation of the response to the
study medication.

Mass Treatment
A training of teachers was undertaken in September 1999 by way of a
seminar-workshop that aimed to achieve the following:

1)  To describe the problem of common intestinal helminthiases;

2)  To discuss mass treatment as a control strategy for common worms;

3} To discuss the role of the school, its students and teachers in worm control;

4) To describe possible problems which may be encountered in the
implementation of scbool-based mass treatment for control of commeon
intestinal helminthiases;

5)  To propose solutions to these possible problems; and

6)  To finalize an action plan for implementation of school-based mass treatment
for control of common mtestinal helminthiases.
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Strategies used lo achieve the above mentivned goals included video showing,
short Jecture-discussions, and a workshop to discuss possible problems and solutions
as well a5 to dmw up an action plan for implementation. Based on ouiputs of the
seminar-workshop, the Guidelines for Mass Treatment for SYES Teachers were
formulated.

Health education was alsa conducted among schootchildren using posters
and wail news-type materigl, known as the Kewtra Bulate Bulletin, Two meetings
with the Parent-Teacher Associstion {PTA) were conducted aiming to raise
awareness of parents regarding common worms and the need for mass treatment,
A billboard on the worm control project and the importance of SYES in worm
control efforts in the furure was also crected in & strategic place in the schoo!
grounds. A poster-making contest smong schoolchildren was also conducted along
with the teachers' bulletin board and jingle presentation coniest per grade level
with the winners ar d in the Treatmen( Day an.

Mass Treatment sy was held on 5§ Ocwber 1yyy participated in not only by
the school community and the project team but also by local offivials, the parish
priest, the PTA officers, and a representative from Janssen Pharmaceutica,
Mebendazole (Antiox) 500 mg chocolute flavored tablets were distributed to
classroom teachers by the project team, and teachers administered reatment
pupils with parents' consent overseen by the project team. Teachers recorded and
reported who among their pupils were treated, and summary sheets indicating
coverage were submitted. Treatment coverage rates were determined, while drug
use and inventories were laken note of.

A second Masg Treatment Day was heid in Februsry 2000, six months afler
the first, but only for children who were randomly selected 1o receive two doses of
mebendazolc in a yesr in the indicator grade. Children who were to receive only
one dose of the drug were given piacebo tablel, 4 type of candy that simuiated a
1ablet in appearance. A third Mass Treatment Day was held in August 2000 for al!
consenting pupils in all grade levels,

Adverse cupenences were monitored duning each Treutment Day and reconded
across the name of each pupil who experienced such on the teacher’s class list.
Teachers referred each pupi! experiencing an sdverse event o the owedicul teamy
project staff for further assessment and appropriate management. An Adverse
Experiences Recording Sheet was accomplished per pupil referred. A guide was
devised to help the project staff in assessing the severity and causality of the
adverse experience.

Parusitologlc Assessment

Stool specimens were collecled from all consenting third grade pupils af
Day 0 (baseline or pre-treatment 1), Day 7 to 14 {post-treatment 1}, Day 180 (+/-
14 days, pre-weatment 2), Day 187 w 194 (post-trestment 2), Day 360 (+/- 14
days, pre-treatment 3), Day 367 o 374 (posi-treatment 3). Specimens were
processed using Kalo Katz method that allowed qualitative sssessment of infection
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according to species that allowed derivation of infection rates and gquantitative
asscssment that allowed estimation of borden of infection through the number of
epgs per gram (epg) of feces. Intensity of helminth infection per pupil was
asgessed as light. moderate or heavy, according 1o the Ciasses of Intensity proposed
for use by the WHO Expert Commitice in 1987 (Prevention and Control of Intestinal
Parasitic Infections: Report of 2 WHO Expert Committee, WHO, 1987).

Post-treatment stool examinations allowed assessment of response at the end
of therapy as one of the following:

1) Clinical cure defined as the absence of helminth eggs in stoo! examinations
at Day 7 to 14;

2)  Clinical improvement defined as a reduction, compared to baseling, in stool
€gg caunts in patients not cured in stool examinations on Day 7 1o 14;

1) Clinical failure defined as no change compared with baseline in the number
of helminth eggs in stcol examinations on Day 7 to 14, end

4)  Chinical outcome indeterminate when a valid assessment of clinical cflicaey
cannot be made due 1o poor patient cooperation or exteniuating circumstances.

Efficacy measures consiated of cure rates and egg reduction rates (arithmetic
and geametric). Reimfection data were 250 collected from pupils who were infected
at baseline and were cured al Day 7 to 14 by deing parasitologic assessments at
Deys 180 and 360 (+/-14 days).

Dota Handling and Aoalysis

Pre-treatment infection rates (Days 0 end 180) were comparcd using MeNemar
Chi-square. The trend of infection rates (having at least one parasite), Ascaris and
Trichuris infection rates of pupils in the two reatment schedules were compared
using the Generalized Estimating Equations. The two trearment scheduies being
compared were once per year (mebendazole at Day 0, placeho at Day 180 and
mebendazole at Day 360) and twice per year (mebendazole given at Days 0, 180
and 360).

Efficacy analysis included only those who satisfied the foliowing criteria in
all the follow-up periods: 1) pupils with parental consent; 2) pupils who were
treated; and 3) pupils who were able to submit stool specimens for examination.

Cure rates at Day 7 to 14 and reinfection retes at Day [&0 were described
using proportions. At Day 187 to 194, cure rates were compared for pupils given
once vermus twice per year using chi-square test The cure rates at Day 7 to 14
among the different intensity of infections were compared using Chi-square test of
homogeneity. Reinfection rates at Day 360 were compared similarly. Fishers cxact
test was used when necessary.

Egg counts were described using arithmetic and geometric means. The egg
couhts were increased by | and transformed using log transformation. Mean fog
transformed egg counts of Lhe once versus twice per year irealment were compared



142 Tram. Nat Aca Sci. Tech Philippmes 22 (2000

using the repeated measures anzlysis of variance. The effect of ime and its
interaction with ireatment regimen on ¢gg counts were algo assessed. If the time
and treament interaction was significant, tests of contrasis were performed to
determine the follow-up periods by which a significant difference between the two
treztment schedules was observed,

RESULTS

Mass Treatment - Consent Rates and Trestment Coverage

Consent rates (for mass teatment) were from 79,1% to 92.4% with an
overall consent rete of 84.5%, Among 2454 pupils with consent, 2279 or 92.9%
were treated. Treatment rates per grade level ranged from 8%.9% 10 96.5% among
those with consent. The totel number of consenting pupils who were treated
represented 78.5% of the school population.

For the second round of mass treatment, only Grade 118 pupils were 1argeted
for treatment and were randomly selected to receive once or twice yearly
mebendazole. A towl of 460 Grade UI pupils still had consent (rom parcais or
guardians for inclusion io the second round of mass treatment, This represented
92.2% of the total Grade il population. This was nol markedly different from the
52.4% consent rate achieved for the first round of mass treatment. In both instances,
consent rates may be considered excellent. For the third round of mass reatment,
overall consent rate was %0.9% which was &n improvement of the 84.5% consent
rate achieved 2lmost a year earlier. Overall reatment coverage was 88.5%. which
was likewise an improvement of the 79.1% (reatment coverage achieved almost a
year earlier.

Baseline Parasitologhe Assessment {Pre-treatment 1)

Of the 499 pupils in the indicator group, 418 pupils or 83.8% submitied
stool specimens for baseline parasitologic assessment. Of these, 329 pupils or
78.7% were positive for at least one intestina) heiminth infection. Positivity rate
per section ranged from 57.9% to 90.4%, with increasing positivify rate the lower
the section. Of the 418 pupils who were exemined, Trichuris was the most common
intestinal perasite scen with 292 Grade 311 pupils infecied (69.8%). The next most
common intestinal parasite was Ascaris with 181 pupils or 43.3% in the same
grade infected. Only 3 pupils or 0.7% were found to have hookworm, while only
4 pupils or 1.0% were found to have Enternhius,

Overall, majority of pupils infected with Ascaris (51.4%) were classified as
having tight intensity of infectinn wilth most pupils (84.0%) having light to moderate
intensity. |n the same manner, majority of pupils infected with Trichuric {51.7%)
were classified as having light intensity of infection with most pupils (92.1%)
having light to moderate intensity. Only 16.0% and 7.9% of pupils examined had
heavy intensity 4scaris and Trichuris infections, respectively {Tables | end 2).



Table | Distribution of infected Grade 111 pupils with ascanasis according o miensity ot infecton® at bascline (Day 0) SVES, Bifan,

Laguna. July 1999

Rection No. of pupiis

No., of pupils Light Muoderate Heavy
exarmined iefected (Y0) ——
No. Yo MNo. Yo No. %o

l 57 19133.3) 8] 4.7 1 53 [+ 0.0
2 b2 20 (32 10 50.0 7 5] 3 i5.0
a a5 25 (38.5) 12 48.0 1 440 2 k0
4 63 35 (55.6) 17 AR & 10 28.6 a 229
A i3] A2 (471 14 3.7 11 a2 7 21.9
b 51 22431 13 59t [ 273 3 13.6
7 82 28 (53.8) 9 320 13 46.4 [+] 214
Tenal 418 18] (43.3) 93 51.4 54 316 29 16,0

*lplenany of Avcurs iatectun:

Lighn: 1- 499 cpg
Muderale: 5,000 - 49.99% epy
Heavy. = KO,000 cpst

Suvirer: WHO Guidetines jor the cvaluation of soll ransmited helovnthiasis and soliistosemiasis af the cammunity fevel, YO8

1 1 A oty

1 ]]
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Arithmetic means of Ascaris and Trichuris cggs foll within the category of
moderate intensity of infection. There was a tendency for anthmetic mean egg
counts 1o be higher as the section became lower for both ascarissis and irichuriasis.
Geomerric mean egg counws for wichuriasis also had the tendency 1o be higher as
the section became lower.

Follow-up Parasitelogic Asiessments
Day 7 to 14 (Post-treatment 1)

A total of 426 third grade pupils submitted stool specimens on the first
follow-up {post-reatment |, Day 7-14). This represented 83.4% of all Grade [
pupils. Clinical cure was noted in 58.2% of those pupils treated with uscariasis,
while clinical improvement was noted in 31.5%. Clinical failure was evident in
3.0% of pupils with ascariasis, while 7.3% of pupils did not follow wp. Clinical
cure was noted in only 37.2% of pupils with mhuriasis, while clinical improveinent
was noted in 45.2%. Clinical failure wes seen in 7.7% of pupils with michuriasis,
while 9.9% of pupils did not follow up.

For pupils with ascariasis, overall cure rate was 62.7%. Cure mute was
highes! at 79 8% among thosc with light intensity of infection on bascline, while it
was lowest at 21.7% among those with heavy wtensity of infection on basciine.
As intensity of infection at baseline increased, cure rate decrased. There was a
significant difference in the cure rates for ascarjasis with different levels of inensity
of infettion {p=0.000). For pupils with trichunasis, overal! cure rate was 41.3%.
Cure rate was highest at $5.9% among those with hght intensity of infection on
baseline, while it was lowest at 6.3% among those with heavy intensity of infection
on baseline. Simular to the findings in ascaniasis, intensity of infection a1 baseline
increased, cure rate decrcased. There was a significant difference in the cure rates
for trichuriasis with different levels of intensity of infection (p~0.001).

Overall, egg reduction rate (ERR) in pupiis with ascariasis at baseline using
arithmetic mean egg counts was £5.6%, while it was 70.7% among those with
wichuriasis at baseline using arithmetic mean egg counts. With geometnic imean
egg counts, ERR was 90.8% for those with sscariasis and 90.1% for those with
irichuniasis.

Day 180 {Pre-treatment 2 and Day 187 to 194 (Post-treatment 1)

The stool submission rate increased from Y070 (pre-treatnient 1) fu ¥3.9%
{pre-treatment 2). The infection rates for ail sections in pre-treatment 2 were lower
than the levels in pre-treatment 1. Positivity rates ranged from 57.9% to 9.4%
(overall infection rute=78.7%) at pre-treaiment |, while at pre-treatment 2, il
ranged from 16.1% to 77.0% (overall infeclion rate=53.8%), Overall infection rate
180 days alter treatment was 29,1% lower than the baseline overall infection rate.
Of 432 pupils who underwent parasitologic assessment prior to the next round of
mass treatment {pre-treaunent 2), 241 or 55.8% were found 1o be positive for a1
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least one infection. Of these, 226 (52,3%) had Trichuris and 63 {14.6%) had
Ascaris. The proportion of Ascaris infections was 66,3% tower than that observed
at baseline or pre-treatment |, while the proportion of Trichuris infections was
25.1% lower than in pre-treatment |. Three pupils (only 0.7%) had Enterobius,
and there was no hookworm infaction reported.

Majority of Grade (L] pupils with Ascaris infection per section, except section
3, had fight intensity infections. Overall, 93.7% of these children were classified
as having light to moderate intensity of Ascaris infection. Meavy intensity
roundweorm infection wes seen in 6,3% of infected pupils. This was 60.6% lower
than the proportion of heavy imtensity infections at baseline. No pupil in scction |
was reporied to harbor Ascaris infection. Trichuris infection was seen in 52.3% of
those examined. A majority of infecred pupils (66.0%) were classified as having
light intensity infections with only 1.3% classified as heavy intensity infection.
This represented an 83.5% reduction of the proportion of heavy intensity Trichuris
infections at baseline,

Arithmetic and geometric mean /Ascaris egg counts 180 days aficr treatment
were 94.6% and 92,79 lower, respectively, compared to baseline levels, Anthmetic
and geomerric mean Trichuris egy counts 180 days after trearment were 24.3%
and 79.0% lower, respectively, compared to baseline levels, Arithmetic mean egg
counts for both helminth infections were classified as light intensity infections.
Arithmetic mean egg count of Ascaris per section showed no distinct trend but the
geometric mean egg count showed a tendency to be higher as the section became
lower as secn also at baseline. For Trichuris, this lendency was observed both for
the arithmetic and geometric mean egg counts but more clearly in the former.
Reinfection raies at pre-treatment 2 for Ascaris per section were from 0.0% to
36.4% while for Trichuris, 1t ranged from 26.7% (o 53.8%. There was no distinct
trend in terms of reinfection rate and section. The overil ecinfection rates |30
days after oreatroent were 14.4% and 38.1% for Ascaris and Trichuris, respectively.

Out of the 63 pupils infected with Ascaris at pre-treatment 2, 30 (47.6%)
received a second round of mebendazole, 23 (36.5%) received placebo and the
remaining 10 (15.9%) did not receive either because they were not present duning
the treatment day. On the other hand, of the 226 pupils with Trichuris, 103
{46.5%) received mebendazole, 88 (3R.9%) received placebo and 33 (14.6%) did
not receive either because they were not present during the treatment day. Among
those who were given mebendazole, clinical cure was observed in 22 or 73.3% of
those with ascariasis while 6 (20.09) were found (o show clinical improvement.
Cne pupil was noled to have clinical fazlure and another one classified as clinical
outcome indeterminate, Clinical cure was found in 45.7% of those pupils with
Trichuris at pre-treatment 2 who received a second round of mebendazole, Forty-
two pupils or 40.0% were observed to have hed climicel improvement while | 1.4%
and 2.9% of pupils were classified as having clinical failure and clinical outcome
indeterminste, respectively.
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The ERRs for those pupils with ascariasis at pre-trestment 2 who received a
second round of mebendazole were 78.8% using anthmetic mean egg counts and
%9.9% wsing geometric mean egg counts. For those with trichurinsis, ERR was
83.7% using arithmetic mean egg counts and 96.%% using geomelric mean egg
counts,

Overall, the infection rates {positive for at least one parasite} in both treatment
groups were much lower in post-treatment 1, pre-treatment 2 and post-treatment 2
as compared to their original levels in pre-treatment 1. b can also be noted that
levels of infection in posi-treatment 1 and pre-treatment 2 for both treatment
groups were not much different. Levels of infechion a1 post-ircatment 2 showed
that there was a big drop in the infection rates for those who received twice yearly
treatment and practically not much change for those who received once-yearly
treatmnent, as expested (p=0.000, for both ascariasis and trichunasis).

Day 160 (Pre-treatment J) and Day 367 o 374 { Pest-treaiment 3}

Overull, stool submission rate was 97.%%. Positiviry rates ranged from .0%
to 100.0%. The overall infection rate was 56.7%. Of the 423 pupils who were
found to be infected at pre-treatment 3 follow-up, 210 (49.6%) were positive for
Trchuris and 113 (26,7%) had Ascaris. These rates were 28.9% and 38.3% lower
than those observed at pre-treatment . The infection rate for Ascaris at pre-
Ircatment 3 was 82.3% fower than those observed at pre-ireatment 2. On the other
hand, the infection rate for Trichunis at pre-treatment 3 was 5,2% lower compared
to pre-treatment 2. Two pupils (0.5%) had Enterobius. The other two pupils (0.5%)
had hookworm. Ome (0.2%) was scen 1o hay  tevophyid egg.

Majonity of pupils with Ascaris infection per section had light intensity
infections. Overall, 47.8% of these children were classified as having moderate 1o
heavy intensity Ascarts infection and 74.8% of pupils with Trichuris infection were
classified as light intensity with only 0.9% classified as heavy intensity. Only
sections 3 and & had pupils with heavy intensity infections at pre-treatment 2,

Arithmetic mean egy counts wereci 5 as moderate intensity of infection.
The arithmetic and geometric mean egg cownts of Ascaris and Trichuris among
pupils who were assigned in the once-a-year treatment group were classified as
moderate and light intensity infections, respectively, On the other hand, the
arithmetic and geometric mean egg counts of Ascaris and Trichuris mong popils
who were assigned in the twice-a-year treatment proup were classified ax light
intensity infections. Arithmetic and geomelric mean egg counts of Ascaris per
section showed no distinct trend. For Trichuris however, geometric mean epp
count showed a tendency 1o be higher as the section became lower,

Pupils who belonged to the once-s-year group had higher infection rate
having 58.4% of the pupils infected eompared to those pupils who belonged to the
1wice-a-year group having oaly 51.2% of the pupils infected. Pupils who had a
twice-a-year meatment schedule had 21.4% and 43.8% of the pupils infected with
Ascarts and Trickuris, respectively. These were refatively lower than thase pupiis
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who belonged to the once-a-year group that had 30.7% and 50.6% of the pupils
infected with Ascaris and Trichuris, respectively.

Reinfection retes were not found (o be significantly different hetwesn pupils
belonging to once versus twice yoarly treatment schedules for bath ascaniasis
{p=1.000} and trichuriasis (p=).687). Reinfeclion rates for Ascaris among puptls
who were assigned in once-s-year gnd fwicc-a-year treatment schedules were
33.3% and 45.0%, respectively. Reinfection rates for Frickuris were seen among
55.6% of the pupils assigned in the once-a-year treament group und 63.4% of the
pupils assigned in a twice-a-year treatment group. At pre-treatment, among pupils
with 2 once-a-year weatment schedule, 1 tut of 3 pupils were reinfected with
Ascanis, while 5 oul of 9 pupils were reinfected with Trichuris. Among pupils in
the twice-a-year treatment schedule, 9 out of 20 pupils (45.0%4) were reinfected
with, while 26 out of 47 pupils (63.4%) were reinfected with Trichurts.

Overall, among those who received treatment in August 2000, chnical cure
way dbserved in 71.9% of pupils with Ascariy while 18.9% showed clinica!
improvement, Two pupils with clinical failure and 6 others with clinical qutcome
indeterminate were noted. For those puptis with Trichuris, clinical cure was
observed in 57,1% of pupils while 29.8% showed clinical improvement. Founeen
pupils with clinica! failure and 13 others with clinical outcome indeterminate were
noted.

Among those who received once-a-year treatment, clinical cure was observed
in 70.6% of thase with ascariasis, while 19.6% showed clinica! improvement. Gne
pupil with clinical failure and 4 others with clinical outcome indelerminate were
nofed. For Lhose pupils who received twice-a-year treatment, clinical cure was ob-
served In 76.5% of those pupils having the same infection, while 16.3% showed
clinical impravemest. One pupii with clinical failure and 2 others with clinical out-
come indeterminate were noted. Cure rates between the pupils in the two treatment
schedules were not significantly different from each other (p=0.178), Among those
who received once-2-year frestment, clinical cure was vhserved in 58.3% of thoee
with trichuriasis, while 28.6% showed clinical impravement. Five pupils manifested
with clinical failure, while & others with clinical outcore indeterminate were noted.
For those pupils who received twice-a-year treatment, clinical cure was observed in
55.2% of those pupils having the same infection while 29.9% had improved condi-
tions. Eight pupils with clinical faiture and § others with clinical outcome irdetermi-
nate were nofed. Cure rales between the two treatment schedules were not signifi-
cantly different from each other (p=0.667).

The ERR for those pupils with nscariasis at pre-treatment 3 were 93.1%
using arithmetic mean cgg counts and 97.6% using geometric mean egg counts,
For those with trichuriagis, ERR was 88, 1% vsing arithmetic mean egg counts and
98.5% using geometric mean cgg counts.

The ERR for those pupils with ascariasis who received once-2-year treatment
were 84.3% and 99.9% using erithmetic and geometric egg counts, respectively.
For those pupils who received twice-a-year reztment and bad the same infection,
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ERR were noted to be 97.2% and 99.9% with anthmetic and geometric egg
counts, respectively. For those pupils with wichuriasis, ERR emong pupils who
received once-s-year ueatment were §9.8% ond 98.7% wsing srithmetic and
geometric mean egg counts, respectively. For those pupils who received twice-a-
year treatment and had the same infection, ERR were noted 1o be 86.2% and
98.0% with arithmetic and geometric egg counts, respectively.

Efficacy Analysia

The number of pupils setisfying the criteria for efficacy unalysis was 244
with {23 pupils rendomized to the once-a-veor treatment schedule and 121 pupils
t0 the rwice-a-vesr treatment schedule. With comparison of pre-treatment infec-
tion rates (Deys 0 and 180), of 244 pupils considered, 154 {79.5%) were positive
for at least one infection at Day 0. Al Day 180, the positivity rate was 52.9% (129/
244) which was significantly fower than the baseline positivity. (McNemar Chi-
square = 50.9, p<0.01). The overell end in terms of isfection rutes in the two
treatment schedules was found to have slight sigmificant difference (p=0.055),
with a marked difference observed st Dey 187-194 (Table 3).

The overell trend in terms of Ascaris infection in the two treatment sehedules
was found to have significant difference (p=0.048) where infection rates in pupils
in the twice yearly treatment schedule was sighificantly lower then those in the
once yearly treatment schedule beginning at Day 194 onwards, The overafl wend
in terms of Trichuris infection in the two treatment schedules was not significantly
different {p=0.097) (Table 4).

As for the overall trend of Asearis egg counts, repeated measures anelysis of
vanignce of transformed data showed that there was significant interaction between
time effect and treatment schedule effect on log egg counts (p=0.04). Test of
contrasts showed the time periods when n significant difference between the two
treaanent scheduler was seen. The test of contrasts showed that the change in the
mean log egg counts from Day 0 to Day |9 in the twice yearly group is
significantly higher compered to that of the oncé yearly group. There wes an
increase in mean log egg counts from Day 150 to Day 154 in the once yearly
group while a decrease was observed m the twice yearly group. In both treatment
echedules, there was an obaerved increase in the meen log egg count from Day
194 10 Day 360, but the increase way not statiptically significant. The mean log
¢gg counts at Day 360 were lower than & bageline in both treatment schedules,
bue the decrease in the twice yearly group was significan(y greater compared to
the once yearly group (Tables § and 6).

As for the overall trend of Trichuriy egp coums, repeated measures analysis
of vanance of transformed «data showed that there was significant interaction
between time effect and weatment schedule effect on tog egg counts (p=0.01),
Test of contrasty showed the time pericds when a significant difference in the two
treatment schedules. The test of contrasts showed that the difference in the mean
log egg counts at Day 194 and men log cgg counts in other follow-up periods in



Table 3. Overall trend of infection rates SVES, Bifan, Laguna

Days U w 374
Treatment group Day Day 7 Day 180 Day 194 [Jay 36D Day 374
Once-a-year 946 (77.2%) TO {56.9%) 68 {55.3%:) 6R (55.3%) 69 (56, 1%) 32 (26.0%)
{n=123)
Twice-a-year QU (B1.K%) 59 (4K ®H%) 6t (50.4%a) 33027 3%) ST (47.1%) 27 {22.3%:)
in=121)
Table 4.  Overall tiond of Ascariy and Mrichuris infection rates SYES, Brlan, Luguny

Days O 1o 374

Treatmen group Parasile Day 0 Day 7 Doy 1RO Day 194 Dy 160 Day 374
(nee-p-year Asecuris 48 (35.0%) A7 430, 1%) 15 (12.2%) [9{15.3%) 36 (29.34%) 1] (B.9%)
{n-123) Trichuris  R7(70.7"%) 55 (44.7%0) 63 (501.2%:) 6l {50.0%) 58 (47.2%) 25 (20.3%)
Twice-a-year Ascaris 52 (43.0%) 25 (20.7%) 12 {9.9%%} & [ 5.0%) 22 (1B.2%; 5 (4. 1%0)
{n=121) Trichuris RS (T0L.2%0) 47 (3R.K%) 56 (46,3%,) 10 {24.8%) A9 {40 5% 23419 %)
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Table 5. Arithmetie and Geometric mesn® Ascaris and Trichuns egg counts over time SVES, Bifian, Laguna

NDoys 0t 374
Treaiment group Parasite Luy 0 Day 7 Py 180 Day 194 Day 360 Day 374
Once-a-year Avcaris L3009 20371 1307.7 122909 55126 11109
{n=1213} (2L.51) (5.50) (1.60) (2.7 (1.8 {0.92)
Trichuris 1763.6 199,18 413.5 916 i249.4 500
(116.2) 7.3 120.0) {18.8) {14.6) (1.6}
Twice-a-year Aseuris 106344 504.3 &4 .0 14,8 2B36.4 54.9
(n=121) (27.22) {2.21) {1.10} {0.36) {3.14) {0.34)
Trichuris 19757 176.3 446.7 859 2721 44.4
(112.4) {5.8) (15.5) {2.6) {99 {1.4)
“Arith iv mean {0 ic mean)
Table 6.  Overall trend of mean lag Ascaris and Frichuris cgg counts SVES, Bifan, Laguna
Days 0w 374
Treatmenl group Parnsite Day O Day 7 Pay 180 Day 194 Day 360 Day 374
Omcc-a-year Ascaris a3l R7 .98 1.32 2.55 0.65
{n—123) Trichuris 4.76 2n 1.04 .99 2.75 0.94
Twice-u-yeur dscaris 3.3 0,74 0.1 1.42 0.29
{n=121) Trichuris 4.73 2.80 1.28 2.39 0.R8
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the once yearly group is significantly different from that in the twice yearly group.
The change in the mean log egg counts from Day 0 to Day 194 in the twice yearly
group is significantly higher compured to thet in the once yearly group. The mean
log egg count increased from Day 7 w Day [94 while the mean log ega count
decrensed in the twice yearly group. The mean log egg counts from Day 194 to
Day 174 dropped io both treatment schedules, bul the decrease was greater in ihe
once yearly group (Tables 5 and 6).

DISCUSSION

This study has itlugtrated the development and Lesting of & model for school-
based coatrol of intestina! belminths ubilizing existing school infrastructare in the
delivery of mass treamment and health education, Crucial to the success of such an
underiaking was the parmership that was forged between the project team and the
schoolteachers under the guidance of school officials, amang them, the Districl
Supervisor, the School Prinicipal, and the Department of Education (DepEd)
Medical Officer. The projec! team initizted the building of tes with the local
gavernmenl officials, Although the municipal and barangay officials were
represented in major events, the fruits of the relationship among such officials
rermained 1 be seen up ta the time of closing of the project.

Acceptability of the mass reatment concept was shown by this study to be
excellent which gives promise thar teachers, parents and children may subscribe to
end actuatly parhicipate in mass deworming programs in the school. The necessary
ingredients were proven to be adequate information dissemination and health
educatton that aimed to correct misconceptions which led to unwise decisions in the
pasi, Reguiar feedback of results and progress of the mass deworming campaign to
the teachers and perents also may have coniributed to sustaining interest in the
nrogram.

Possible areas of focus in terms of health education and promotion may
have to be considered when initiating mass deworming programs in the school.
For schooiteachers, their important role in the mass treatment process and health
education must be emphasized. For parents. attempts o corect misinformation
ghould be made in order to make possible an enlightened decision to allow their
children to perticipae. For pupils, the ease of taking deworming drugs, their
pleasani taste and the wonders of climinating worms from their system are important
issues to ronsider, In all, besic information on tntestinal helminths, their modes of
transmission, clinical menifestations, complications, treatment and control will be
prerequisites of & good underatending of the problem and a wise decision making,

Morbidity 15 direcly related to worm burden. The greater the number of
worms in an infected person, the greater will be the morbidity caused by the
worm. Helminth infection and disease adversely affect child growth and
development, nutritional stetus and cognitive capacity. These effects bave also
boen shown [o be proportionally associated with worm burden.
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The first objective of a control pragram is lo reduce morbidity. This is done
by reducing the propordon of heavily infected individuals in the target populatian,
Heavily infected individuals suffer most of the clinical consequences of the
infections and are the major sources of infection for the rest of the community,
although their proportion in the community mey be small, Lightly infected
individuals have minimal health consequences.

Although a majority of schoolchildren menitored in this study had light to
moderate intensities of infection, infection rates were nonetheless high which
meant that the proportion of infected individuals or reservoirs was high. This
could probably be explained by long-standing high transmission due to high
prevalence of infections in a background of poor environmental sanitation, There
was a need thercfore w aim for reductions of worm prevalerice through mass
treatment which was the subject of this research and intervention initiative.

Chemotherapy, health education and impravements in aanitation are the major
components of an intestina! helminth control program. Chemotherapy is aimed at
reducing worm burdcn and decreasing transmission. Health education is atmed at
encouraging healthy behavior. Lastly, improvements in sanitation are aimed at
reducing 50il or waler contamination,

Mass chemotherapy was the primary component of this project. Mass
wreatrment is recommended in areas where more than 50% of the population are
izfected with soil-transmined helminths, Mebendazole is one of only a few drugs
that are recommended by WHO for reatment These safe and ¢ffective drugs have
been used widely in the pasi several years, Mcbendazoic wes given ay mess or
targeted treatment aiming to cover the highest percentage of target individuals like
school children, one of the main high-risk groups in Lhe comrunity, Targeted
treatment is the strutegy which is recommended in areas where prevelence is high
and where intensity 15 noted to be light. Such an area is typified by San Vicente
Elementary School.

Crucial to mess or fargeted treatment will be issues of coverage and frequency.
The higher the coverage, the higher i the likeliheod of being able to ¢liminate more
worms. thereby reducing as much morbidity as poxsible. Althongh tke efficacy of
the measure is higher if the whole target population is treated simultaneousty, there
may be a necd to determine the jdeal or minimum coverage thal will result in &
significant reduction of worm burden. Frequency is another important issue related
to chemotherapy. Mass treatment given twa fo three times per year may be necessary
in areas where high intensities of infections exisL n this study, the benefits of targeted
MasS eatment given two times & year has been shown to be superior over once-a-
year treatment. [n the future, arention may b2 given to operational research that will
help to determine idea) treatment intervals, frequency and end point of treatment as
well to explore age-targening and other related issues.

Heaith education may have proven to be an 'mportant component of this
study. [n areas where targeied or mass treatment will be implemented, submission
to treatment and monitoning wil! be necessary to ensure the success of the control
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program. The community preparation through meetings with school and local
officials as well as with parents end guardians may have proven to be beneficial in
ataining high consent rates and treatment coverage. The schoolieachers proved {0
be essential partners in this undertaking. From securing consent from parents and
guardians, sharing important information (hat would correct misconceptions, helping
with administration and inventory of drugs as wel! as recording treatment
accomplishments per class, the schooiteachers surely provided invaluable services
that helped to ensure desirable outcomes, Their innete creativity in the tesching-
learning process shoald be maximized to help in the delivery of important messages
that in turn will lead to right decision making and submission to trestment.

Among the components of an intestinal helminth control program,
improvemens in sanitation may be the most difficult to accomplish since poor
socioeconomic conditions may be a limiting factor in achieving such improvements.
Families, however, can be important resources that may help improve sanitation
and reinforce school education activities. Improved sanitation, including proper
disposal of human waste, provision of safe waler supplies, and personal and food
hygiene greatly contributes to reduction of diseases spread through human feces,

Contro! programs are designed to reduce worm burdens. Children will become
reinfected. but they will have much less worms for longer perieds throughout the
year if periodic mass treatment will be continued. [n the short-term and long-term,
periodic mass treatment will have a positive effect on their health.

School-based mtestinal helminth control programs show enough pramise for
reducing morbidity and tranamission, To date, a number of countries have initiated
such programs that have offered opportunities for improvement of the quality of
life of school children. Results of a number of operational researches have shown
advancement in knowledge in terms of the type of interventions to be administered,
the frequency of application of intervention, the logistic and Fnancial suppon
required, and the collaborations and partnerships that lead to successful
implementation and sustainability of the intestinal helminth control program.

The schocl system in developing countries may provide an efficient means
of reducing health problems that are cavsed by helminth infections. Scbools may
be able to help in the delivery of interventions with potentiatly sustainable results.
In most commumities, there are more schools than health centers and more weachers
than nurses. Teachers may play an important reie es health educators and as
fecilitator of community actions to improve sanitary conditions.

Helminth control interventions in schools may benefit the entire community.
Children with heavy worm infections are more likely to contaminate the
environment, thus increasing the risk of ransmission to others. Effective worm
contra] efforts in the schools can help reduce the spread of helminth infections
within the community. Indeed, repeated treatments involving the most heavily
infected fike the pre-school and schocl-age children have belped o lower the
prevalence of soil-transmitted helminth infections in the whole community, In
addition, health education provided to the children on intestinal helminths may
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also serve as a means to inform families and other community members about
ways lo reduce helminth infections and prevent reinfections.

This study, probably the first well-monitored school-based intestinal helminth
cantrol program in the Philippines, hes attempted to document the impact of this
prograrm in tenns of standard indicators, The results of this undertaking will certainky
help in guiding current and futre practice as well as future appiications and
research. 11 is most beneficial 10 document mitestones and lessons leamed including
problems encountered and possible approaches to these.

In a swdy ares with an epidemiologic siation like SVES, twice yearly
deworming has been shown 1o be superior to once yearly deworming. The questions
that remained to be answered are: in the future, how frequent and up to when?
Monitoring miy help to answer these two imporiant issues thal need 1o be sehled.
The project teamn recommends limited monitoring as recommended by the WHO
that will consider selection of from 40 10 50 pupils in the third prade to be
monitored during pre-treetment periods over a few years, The parasitologic status
of this indicator group of pupils will pravide a “window™ through which palicy-
and decision-makers will be able to appreciate progress of the mass deworming
program. Significantly lowered infection rates and intensities of nfection may
signal the nieed to decrease the frequency of mass deworming to once a year, and
later Lo shilt to selective treatment.

The WHO sees monitoring as an integral part of control programs themselves,
This will be essential in ensuring that programs are run effectively and efficiently
by health and schoa! authorities and that maxima] benefit is attained by infected
individuals, their families and their communities {WHO, 1999).
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ABSTRACY

Due to the similar symploms with dengue lever (DF ) wnd dengue hemorrhagic fever
{(DHF}, Chikungunys (CHIK) s3rus infectson has boen disgnosed as DF or DHF 1n this
sredy, we cxamined moare Cien 300 scrum semplen collected Gom dengue suspeied
panents wa San [azaro Hokpitat and St Lude's Mediea! Center Reserie ranscripase-
pelymerase chain reaction (RT-PCR) and onuiger saadwich shzyme-linked
immunosarbent asuay (ELISA) were applied for CHIE viray denevtion. [ghd-indirect
immunoflunrescence antibody tost (fgM-1FA), IgM capture PLISA and [gG idimect
ELISA were applivd for debeetiom of serological cvidence of CHIK virus infection.
Although we could not deteet any Chikungunys virus by RT-PCR, 4.1% of the exom-
ined samples showed high titer for Chikungunys wirus by antigen sandwich ELISA. By
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[gM-FA, 15.3% was pesilive for CHIX virow. Thirieen point seven percenages showed
positive for CHIX virus by Igh{-capture ELISA. Eightetn poini five percentages showed
paositive for CHIK virug by [gG indirect ELISA.

Key wordi: Chikungunya {CHIK} vins, dengue viru, dengue fever (DF), dengue hem-
otrhagic fever {DHF), RT-PCR, angen sandwich ELISA, [gM-TFA, IgM
capturc ELIS A, 1gG indirect ELISA, Philippiney

INTRODUCTION

Chikungunya {CHIK) virus belongs to penus alphavirus in the family
Togaviridue. CHIK virus infection is one of the mosquite-borne discases, [t i
tunsmitted by mosquito, Aedes aegypti and Aedes furcifer-laylori in Africa. India
and southeast Asia including the Philippines (Hayes et al, 1986). Due to the
similar symptoms with dengue fever (DF) and dengue hemorrhagic fever (DHF),
CHIK virus infection has been diagnosed as DF or DHF (WHO, 1997). CTilK
virus infection sometimes caused outbreak (Carey ¢f af, 1969; Thaikruca e of,
1997) and ulso disappeared 7 to 8 years 1o several devades (Burke ef ol 1933,
Pavni, [986).

Previously, Basaca-Savilla reported that 6.94% of 55 clinically diapnosed
influgnza cascs had HY antibody for CHIK virus and 1.5% of 67 children aged 0
t014 years had HI antibody for CHIK virus in the Philippines ¢1966). Theee cases
of CHIK virus infection was diagnosed by IgM capture ELISA; the CHIK virus
was also 1solated  from one of the patients in June and November 1985 and in
January 1986 i the Philippines (Hayes et al., 1986).

The aim of our swdy was to clarify the impact of CHIK virus infection
among suspected DF/DHE patients in the Philippines. We examined more than
300 serum samples that were collected from denue suspecied patients tn San
Lazare lcspital and St. Luke's Medical Center. Reverse transeriptase-polymerase
chain reaction {RT-PCR) and antigen sandwich enzyme-linked immunosorbent
assay (EL!SA) were used for CHIK virus detection. [gM-indirect immunofluores-
cence antibudy test (1gM-IFA), tgM caplure ELISA and IgG indicect ELISA was
applied for detection of serological evidence,

PATIENTS AND METIIODS

Patients

All patients had been admitted to the San Lazaro Hospital or St Luke's
Medical Center as suspected DF or DHF patients. The clinical condition was graded
by medicai staff according to Werld Health Organization guwelines (WHO, 19461
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Virus and cells

C6/36 Aedes albopictus celis (Igarashi, 1978) were infected with CHIK
virus (Kenyan Strain). CHIK virus was piaque purified thres times esing beby
hamster kidney {(BHK-21) cells.

RT-PCR

Serum scperated from blood sample was inoculated to C6/36 cells then
incubated 7days for dengue virus and CHIK virus detection. Viral RNA was
¢ ted from 100 ul of infected culture fluid (ICF) of C8/36 celis by 300 pl of
Trizol-LS {Gibeo BRL, Grand Island, N.Y.) end 80 pi of chloroform. The mixture
was centrifuge > 10 min at 14,000 ¥ g, the aqueous phase was mixed with
equal volume of 2-propanol, cenimfisged for 15 min at 14,000 x g for 15 min for
RNA precipitation. The RNA precipitate was washed once with 75% ethanol, and
re-suspended in 20 pl of RNase-free water. The complementary DNA (cDNA)
synthesis was performed for 30 min 2t 37 °C in .5ml wbe  wimng 20 pl of
RNA template, 208 units of reverse transeriptase (SuperScript TM 11 RT, Gibeo-
BRL), 50 pM of Random hexamer (Takara, Kyot, Japan), RNase in  tor (4Junit,
3 Prime-»] Prime. Inc. Boulder, CQ), 1 x conc. reaction buffer and 0.2mM of
dNTP {Takara) in g 40 pl reaction volume. Oligonucleotide prmers (CHIK/NSI/S
and chik/nsl/c) for PCR werc chosen from aligned nuclectide sequences of the
nonstructura! protein 1 (NS1) genc of CHIK and G*Nyonz-nyong (ONN} viruses
(Hasebe, personal communication). The PCR was performed in 0.2 ml thin-walled
tube contaming 5 pl of cDNA iemplate, 1.25 units of Tag DNA polymerase
{Amersham Pharmacia biotech, Arlington Heights, 1L), 1 x cone. reaction buffer
and 0.2mM of INTP (Tekara), | pM of sense primer and | pM of antscnse
poimer in a 50 pl reaction volume. The condition for PCR was at 94 "C for 3min
followed hy incubation at 94 °C for 1 min, 54 °C for ! min 30sce, 72 °C 2 min for
25 cycles in a model 2400 thermocycler (Perkin-Elmer Corp., Norwalk, CT). The
last elongation step at 72 °C was increased 5 min to ensure complete exiension of
the PCR products.

Antigen sandwich ELISA

The antigen sandwich ELISA precedure selected was similar to that reported
by Thant et al. (1995) with the following modificztions. The 96-well flat bottom
micro plate (Nalge Nunc International, Roskilde, Denmark) was coated ovemight
at 4°C with 100 pl of capture antibody (256 ELISA units), The capture antibody
was prepared from CHIK virus hyperimmunized rabbit. Each well was inactivated
with 100 pl of Blockace (Yukifirushi, Japan) for 60 min at 37 °C, washed 3 times
with PBS-3.05% Tween 20 for 3 min each and drained. After  tying and
washing the plate. 100 pl of sample ICF and positive siandard antigen were added
in each of duplicate wells and incubated 60 min a1 37 °C. Positive standard
antigen {30 ELISA units) was prepared by incculation of CHIK virus to BHK-21
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cells in 3 days incubation at 37 °C. Afler the plate was washed, 100 pi of detection
antibody {2000 ELISA units) was added in esch well, then incubated for 60min at
379C. The detection antibody was selected from anti-CHIK virus IgG high titer
human sera by CHIK virus IgG indirect ELISA. The plate was washed, and then
reacted with 1M pl of horseradish peroxidase {HRPO)-conjugated anti-Human
I2G goat serum (1:3000 ditution, Zymed Laboratones, Inc., So. San Francisco,
CA). After 60 min incubation at 37 °C, the plate was washed, and 100 pi of
substrate sojution contuining o-phenylenediamine dihydrochlonde (OF D} and 0.02%
hydrogen peraxide added. Afier 60 min incubation st room lemperature in the
dark, the reaction was stopped by adding 100 pi of 1 hydrochloric acid to each
well. The optical density (0D} of the sample ICF of antigen sandwich ELISA
were measored at 492 nm by an ELISA reader {SpecmaMA X190, Molecular Devices
Co., Sunnyvale, CA) exveeded positive standard antigen of that were considered
as high titer,

IgM-IFA

The 1gM-IFA procedure selected was similar to that repurted by Henchal et
al. {1982) with following modifications. Uninfected and mfected BHE-21 cells
mixed were al 2.3 ralio, then spotied on 8§ wel] fluorescent untibody slides (ICN
Biomedicals, Inu., Aurora, OH) 10pl of cell suspension in cach well. Before
staining. each siide was inactivated with Blockace (Yukijirushi, Sapporo, Japan)
for 6o imin a2 37 °C, washed 3 time with PBS for Smin euch and draired. Ten pl of
the test and control sera dilnted 1:10 with PBS-2% normal goat serum (Dako ALY,
Denmark) were added to cach weli and incubated for 60 min at 37 °C i a humid
chamber, Afer washing the slides as described above, the cells were reacted with
10 pl of FITC-conjugated anti-human 1ghd (x chuin specific) goat serum (MBL,
Nagoya, Japan) Jdiluted 1:800 with PBS-2%numral goat serum and incubated for
60min 21 37 *C in humid chamber. Afler washing the slides as deseribed mbove,
mounted wirh FliopGuard ™ Antifade Reagent (BioRad, Hercules, CA) aod
sealeo with asdd polish. The shides were viewed with 20 x ar 4 x objectives using
a Auoresceni sateroseape Axiolab (Carl Zgiss, Germany).

EgM capture FLISA

The 1M capture CLISA procedure used was similar to that reporied by
Bundu and lgerashi 11955} with following modilications. The 96-weil flat buttom
micro plate (Malge Nung [ntcrmational) was coated with 100 pl of poat anti-human
1gM (p-chain spesific, § FC units, Coppeb ICN Pharmaceuticals, Ine. Ausora, OH)
overnight 1t 4 “C. Lach well was inactivered with 100 pl of Blockace (Yukijirshi)
for 68U min a1 37 °C, washed 3 times with PBS-0.03% Tween for 3 min each and
drained. Afier emptying and washing the plate, 100 ul of the test and eontro! sera
diluted ! 100 with Blockace containing 1% serum bovme CADET (ICN
Biumedicals, Inc.) were added into each duplicate wells and incubated for 60 min
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at 37 °C. The wells on the plate were weshed and 100 l of CHIK virus antigen
(64 ELISA units, prepared in C&/36 cells) was added and incebated for 60 min at
37 °C. After washing, the wells were reacted with 100 p! of CHIK virus
hyperimmunized rabbit serum (262 ELISA units). The plate was incubated for 60
min at 37 °C, washed, and then reacted with 100 pl of HRPO-conjugated anti-
rabbit IgG rat serum (1:100¢ dilution, Zymed Laboratories, Inc.). After 60 min
incubation at 37 °C, the plaie was washed, and added 100 pi of substrate solution
containing COPD and 0,02% hydrogen peroxide. After 60 min incubation at room
temperature in the dark, the reaclion was stopped by adding 100 ul of IN
hydrochloric acid. The QD at 492 nm was measured by an ELISA reader. A
positive : negarive (P:N} ratio was obtained by dividing the OD492 of the test
specimen by QD492 of the negative standard. The specimen showing P:N ratio
greater than or equal to 2.0 was considered positive, provided the stendard positive
specimen definitely showed positive result. Negative standard serum was selected
from CHIK IgM IFA and CHIK 1gG indirect ELISA double negative samples,

IgG ludirect ELTSA

The IgG indirect ELISA procedure selected was similar to that reported by
Bundo et al, (198]1) with following modifications. The 96-well flat borom micro
plate (Naige Nune International) was coated with 100 pl of CHIK virus antigen
(20ug/mly overnight at 4 °C. CHIK virus antigen was prepared by ultracentnfugation
using Sucrose gradient. Each well was inactivated with 100 ul of Blockace
(Yukijﬁ'ushi} for 60 min at 37 9C, washed 3 umes with PBS-0.05% Tween 20 for
3 min each and drained. Afler emptying and washing the plate, 100 ul of the test
sera diluted !: 100 with Blockace conteining 10% serum Bovine CADET (ICN
Biomedicals, Inc.) and two fold serially diluted positive standard setum were
added into each duplicate wells and incubated for 60 min at 37 °C. The plate was
washed, and then reacted with 100 pl of HRPO-conjugated anni- Human IgG poat
serum (1:3000 dilution, Zymed Laboratories, [nc.), After 60 min incubation at 17
oC, the plate was washed, and added 100 pl of substrate solution containing OPD
and 0.02% hydrogen peroxide. After 60 min incubation at room emperaturc in the
dark, the reaction was stopped by adding 100 pl of IN hydrochloric acid. The OD
at 492 nm was measured by an ELISA reader. The titers of the samples were
determined by comparison with serially diluted positive standard. The titer greater
than or equal to 100 was considered as positive.

RESULTS AND DISCUSSION

RT-PCR

Na positive sample was found in 315 samples examined by CHIK RT-PCR
using CHIK NS1 primers. We also examined 44 of ¢cDNA samples for PCR using
Toga-aiphayirus consensus primers (M2W and cM3W) which can widely amplify
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alphaviruses (Pfeffer et al., 1997), also could aot find any positive sample. The
isolation of arboviruses requires several times of blind passages in suckling mice
or in cell tines (Pfeffer et al., 1997). Therefore, in case of low virus titer due to
slow virus growth or low edaptation to C6/36 cells, it might be difficult to deteet
the presence of the virus by RT-PCR.

Antlgen sandwich ELISA

Six hundred forty ICF samples were examined by CHIK antigen ELISA to
detect the existences of CHIK virus protein. The OD of 26 ICF samples showed
greater than or equal to that of positive standard ICF. As a threshold vaiue of
antigen sendwich ELISA, other researchers used much lower criteria such as &
mean absorbence of 50 wells for supematant from uninfected C6/36 mosquito
cells or BHK-21 cells (Greiser-Wilke et al., 1991) of more than a two fold ELISA-
OD above that of the negatve control (Pandey et al., 1999). Table 1 shows the
increase of high titer samples in rainy season in the Philippines, 1999, Therefore,
there is & possibility that CHIK virus infection occurred from August to December
in 1999,

IgM-IFA

Five bundred ninety serum samplez were examined by IgM-IFA to detect
the existence of IgM against CHIK virus, Ninety {15.3%) were positive (Table 2).
Using the same samples, 302 (51.2%) were only positive for dengue, 44 (7.5%)
were double positive for dengue and CHIK by ¢ither RT-PCR or [gM capture
ELISA (Matias et al., 2000).

IgM capiure ELISA

Three hundred forty three serum samples were examined with IgM -[FA.
Forty seven (13.7%) were found to be positive (Table 2), Using the same samples,
157 {45.8%) were only positive for dengue, 19 (5.5%) were double positive for
dengue and CHIX by either RT-PCR or IgM capture ELISA (Matias et al., 2000).
To determine PN ratio, we arbitrarily chose negative standard serum among
CHIK 1gM-TFA and CHIK jgG indirect ELISA double negative samples, Therefore,
there s a posdibility of existence of false positives end false negatives in the
above described reqults. Further experiments for selection of neganve standard
such as hemagglutination inhibition test or some other serological lest will be
required. Although the results of IgM-IFA and [gM capture ELISA were similar
(Table 2), the essociation between these two tests was not statistically significant
(Chi-square {X?) value: 0.47, degrees of freedom (df): [, p value: 0.40<p<0.50)
due to unknown rezson.
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Tahle 1. Monthly trend of CHIK virus appearance in 1999 by CHIK antigen

sandwich EL[SA,

Month Total <0.2*  0.2-~0.5* 0.6-09* [0~13* (3<*
Jenvary 59 59 ¢ ] ] ]
February iz 32 0 0 ] 0
March 17 16 1 0 0 0
April 33 3 0 0 ] ]
May 44 43 [ 0 0 it}
June 0 68 2 ) 0 ]
July 62 58 4 ] 0 0
Augusi 127 40 64 13 1] ]
September 92 53 (8 12 9 0
Qctaber 37 25 B } 0 1
November 50 3l Ll 3
December 17 11 5 0 0 |
Total 640 469 114 L] 21 §

*—Titer of sample OD49Y positive standard OD492 wos indicated.

Table 2. The results of serolegical exarunations for CHIK virus infection.

Type of examination  Positive Negative Total
lgM-IFA®* 90 (15.3%) 00 (84.7%) S50 (100%)
IgM capture ELISA* 47 (13.7%) 296 (86.3%) 343 (100%)

IgG indirect ELISA 91 (18.5%) 401 (31.5%) 492 (100%)

*__The association between (hese two Tests was nof savistically significant,
Chi-squate (X2 jvalug: 0.47, degrees of Freedom {d0): 1, p value: 0.40<p<0.50.
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18G indirect ELISA

To detect the existence of IgG against CHIK virus, 492 serum samples were
examined by [gG indirect ELISA. Nincty one (18,5 "o} were posttive (Table 2).
Fig. | shows that IgG positive ratie was constantly around 20% except for O to 4
and 25 to 29 year old groups. Astde from antigen sandwich ELISA, examinations
for antigen detection such ag RT-PCR. plaque assay. ene-day ald mice inoculation
did not show any clear positive resull {dsla not shown). As a another approach,
blind passeges in C6/36 or other cell lines (BHK-21, Vero), hemagplutination test
of 1CF and IFA for antigen detection using serum sample inoculated cell lines
mught be worthwhile to perform.

The results of [gM-1FA and lgM capture ELISA indicaied that at leust 7 to 8
% of DF/DHF suspected patients was only positive for CHIK virus, The resolts of
anligen ELISA and 1gG indirect ELISA also support the existence of CHIK virus
infection in the Philippines. Therefore. careful and continuous monitoring of
appesrance of CHIK virus infectton throughout the year and every year will be
itmportunt 1o determine whether it only appeared during the rainy season of 1999
or not. If CHIK virus infection constantly appears every year in the Philippines,
the introduction of vaceinaton for CHIK virus might be one of the effective
solutions. In the US.A,, rescarchers have alrcady developed a five attenuated
vacoine sirin {CHIK 181 /clore 25) for CHIK virus infechon ({evin ¢t al., 1986}).
As part of the safety tests of the CHIK virus vageine. CHIK 18 1:clone 23, Turell
and Malimoski examined the transmissibility of the vaccing virus from vaceinated
monkeys to a second veriebeate host by mosguito (1992}, They also examined the
possibility of its reversal to 2 more virulent form, not enly in the original inmunized
vericbrale host, but also in an arthropod vector (1992). Fortunately unlike DF
DHF, immune enhancement phenomenon has never been reported in CIIK virus
infection. Therefore the introduction of CHIK virus vaccine might be much more
acceptable 1o the society where CHIK virns infection and DF/DHF coexist, than
that of the vaccine for DF/DHF at this time.
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ABTRACT

This study locused on the Bagong Bubay resettlement in Nueva Eciio settled by
displaced families from Pampangs am) Zambales us a resull of the ML Pinatubo eruption
i June 1991 11 analyzed the complexities and ateendant charmcieristies of the resenfemen
proeess, its outcame and viability, the fectors afTecting such oulcomesvibility, and the
implications that may be uselul o fulure resettiement planaing, implemeniution,
morilering and cvafuation,

The resettiement of M. Pinawbo y jclims as in the case of Bagung Huhay proved
te be an 1ymportant and powerful mectianism through which the displaced were assisted
to rebuidd their life anew. Resalls of the study revealed that resetilement was 8 complex.
siressful, and ofien difficull progess. The seitlers had to xdapt w & sew aod oolamilisr
envitonment and at the same time ¢reate productive gnterprises and new sucial
afganization to cope with the new stuatton

The tmplications of the sudy pont thal resetilement must not be apprasched
simply as a movement of the displuced to 0 agw land but must he holistically approached
a5 a develupment apporlunaty 1o mubilize the revources of the state, different governement
orgamzahen {Gthsknongoverament orgapizatians (NGOs). and the seitlers themselves
who are the main Actars in 1he purkusl ol develepmenl.

Keywordy: 1eseltlement, community deselopment

INTRODUCTION

Rescrtlements have become pant and parcel of the development process and
pose major chailenges to governments irying o promote strategies for ecornmic
growth and social change,

167
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Resettlemnents caused by development projects (1.e. dam consiruction) 2s
well as disasters continue to be of grear concemn to developinent planners and
project designers, In the case of resettlements due to disaster, the Mt Pinatubo
experience in the Philippimes brings (o fore a more complex and painful type of
rescilement, The Mt Pinatubo eruption had csused adverse impact 1o terms of
loss of fife, soctal and ceonomic disruption, and damage to property as well as the
chvitonment, The extent of damage caused by the voleamic eruption had forcibly
led o massive relocation of the affected famibies as thousands abandoned thes
homes and moved to resettlement arcas sponsored by the govemment,

ln such a case, the task of re-creating a new and viable community becomes
cnermous as the people wre faced with great uncertainties, The displaced are also
faced with the task of developing eatirely new production system as well as
coherenl and viable pattems of community organization in an unfamiliar
environmenl.

Fer these reasons, development projects that caused displacement of people
from thew own environment should be avoided or minimized or planned with
wmost care. Smee natural disusters, social disrupuen. and the implementation of
development projects wili contsnue to accompany future technolopical, social and
econormic change. further improvements in resetllement policies and strategies i
planning, implementing, monitortng and evaluation and in the social science
research on resettlement remains imperative. Likewise, while it s certain that
more lands will be setthed in the next decades, there is a need for policy tnakers
and development workers tu design effective forms of intervention in the
resclilement process.

This research attempted t0 explore and achieve an understanding of the
reserifement process and its effect on the displaced population and the social,
cconamic, and environmental consequences of resettiement. The increasing concern
for environmental sustainability requires thal the consequences of resettlerent be
entically considered and thal Tuture project desige ncludes plans t mitigate the
negative environmental consequences associated with resettlement. Certainly there
are lessons to be Jearned which becomes relevant o identifying sitwationai Factors
likely eo facilitate the success of new setilements and policy issues that need to be
addressed in planning for fulure undertakings.

OBJECTIVES OF THE STUDY
Tins study was comnutted to meet the fillowing objectives:

I, To describe and assess the process followed in establishung a resettlement
COMIWNILY:

To assess the implications of the pohcies and strategivs invoked by GOs and
NGOs in the process of eslablishing a resettlement community;

3. Toanalyze the settlers” response to their resettlement with parhicular reference

T
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to their coping mechanisms as well as their receptiveness to development
oppoTunILESs;

4. To determine the positive and negative cutcontes of the resettlement process
and factors affecting such outcomes;

5. To find out problems and critical issues in tesettling the displaced people;
and

6. To develop an allernative framework useful for the systematic planming,
implementation, menitonng, atd cviluation of resettlement.

METHODOLOGY
Conceptual Framework

The cccupation of a new land by the displaced populaton and ns gradual
transformation info a communily perating as a social system is 2 dyndmic process
shaped and influenced by changing condinons and several factors affecing it in a
variety of wavs.

The resettlement process envompasses the varinus stages of a dynamic
transformation of a land into a new communily commencing with planning,
continues through the move and reinstallation of the resertlement area, adaptation
f the hew environment paving the way for economic and soeial development and
ends wilh handing aver and incorporation. The rescttlement process thus indicates
that the displaced population passes thraugh development scquences as they move
away from their old commumty and adapt to their new environment R also
indicates the setrlers’ coping mechanisms or the kind of respunse exhibited 10
their new situation, the environment as well as the apportunities for development,

The resenlement process necessitutes the invelvement of many actors with
the inherent toles and finclions in close parmership with one another, citing in
particular the GOs, NGOs, and the senlers themsclves. Resetilement building is
alwavs a major and complex feal of hutnan creativity, recepliveness, and ability to
adapt to and contro! natural enviropment { MeMillan et al, 1992}, The key factor
in the resettlement process is its social setor - the seniler himself or the population
group at work. The scitlers thus. 1ake center stage nol only because they are the
direct beneficianes of resettlenent as a development imervention but also hecause
their involvement 1s fundomental in the suceess or fatlure of the vutcome of the
resetilement provess. The reseitlement process s conditioned and determined by
the roles and aclions of the govemment with paricular reference to its polices
and strategies zering in on project design, resource mebilization, project planning,
implementation, monituring, and evulsation. Complemienting this 15 the role of <he
NGOs with a particolar task jo play given its familtanty with the settler-beneliciaries
and excellent position to directly dink and collaborate with both the people and the
government as well, 1tis put forward that the interface and eollaburation between
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the GO-NGO-Sertlers will influgnce the nature and outcome of the resettlement
process,

Resettlement as a process is in itself a process of change with the ontcome
cither pasitive or negative. The outcome either social or econemic at the individual
level i3 influenced by 5 variety of socio-cconomic, communication related, and
psychological factors, The outcome at the community level may be positive or
negative focusing on land tenure, sovio-economic and insrinutionzl development
and environmenta! impacts. The outcome is also influenced by several factors
such as the resouree base of the community, budpet allocation, scale of resettlement,
and settlement management.

The viability of reseittement as a development mtervention becomes the
finel outcome on the basis of the socic-cconomic and ens iromneital conséquences.

The hypothesized conceptual framework is presented in Fig. 1.

Research Instrument/Dats Collection

This study was conducted in Bagong Buhay rescttlement in Palayan, Nueva
Ecija, Philippines involving 182 respondents.

Primary and secondary duta were gathered in the conduct of the snidy,
Personal interview was conducted to gather the primary date using an interview
scheduie involving the houschold heads as the main respondents of the swudy.

A participant observation technigue was used to observe the settlement 2ud
its production patiems, non-farm activities, topography and climate in the afea,
patterns and manifestation of kinship and community support, manifestations of
deforestation and soi) ¢rosion 2s well as Lhe conservation practices employed,
evidences of abandonment, end other activitics and behavior which may be deemed
useful and important to the study.

Primary and secondary dats were also pathered fron key informants
particularty project staff fram GO/NGOs involved in the resettlement ares using
a questionnaire, Project documents, reports, and minutes of agency meetings were
used in the collection of secondary data.

An Assessment and Development Classification Guide developed by 1he
Department of Agrarian Reform with the indicators and point system based on 1he
National Economic and Development Authority (NEDA) standards were used and
validated (o determine the level of development of the resettlement community
focusing on land tenure status, socio-economics, and institutional development.

An environmental impact ussessment (EIA) was also undentaken 1o determine
and assess the impacts of reseitiement. A group of experts from Central Luzon
State University together with the researcher undertoak the EIA using an interaction
or Leopold matrix, The matrix listed activities relevant fo resettiement along 2
horizoml axis and existing environmental charactenstics along a veriical axis.
The interaction matrix tdentified and evalualed impacts on the basis of interaction
between activity and the subsequent impacts on the environmentatsetting.
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Data Analysis

This study addressed both the area of conten: 1threugh quantifiable indicators)
and the process as weli

The viability ot resettlement as a develupment mtervention was determined
buth a1 the individual and communiry leve),

The quantiftable dawa were processed and analyzed using the Staustical
Package for the Social Sciences (SPSSx). Descoplive slatistics using the mean,
range, percentape, and standard devialion were used 1o summartze the descriptive
dats. The Pearson Product Moment Correlation was used to determine relat:onships
of the tndependent and dependent variables. As correlaton merelv shows the
direction of the relatonships, multple segression analvsis was ublized to determine
the extent to which the variables can explain changes in the outcome of the
reseitlernent process, The multiple regression anilysis was also utilized 10 determine
how the viability of nesetliement could be predcted from the economic social
outvome of resettiement.

The resettement process was analvzed in the context of the compenents and
stages of resettlement and the corollary events activities inveived. Contextual
analysis raced back the events that happened, defined the environment, ascenizined
the development stages and deseribed the acwal state of affains, desenibed the
interaction of people' GOsNGOs, stating in detail the features and charactensnes
of the resettiement community 2nd eaposing the problems, strenpths and weaknesses
as welt

RESULTS AND DiSCUSSION

The Settlers and the Nettlement

The 200-heciare Bagong Buhay resettlement is nestled un the foothills of
the Sierra Madre range and forms pan of the Fort Magsavsay mihitary reserve in
Nueva Feyja. A greater portion of the resetilement was forested (39,30 ha) with 20
ha used for residential purposes winle 16.23 ha were utihized in the establishment
of schools, chapel, parks, market, community building, and roads. The arca intended
tor agriculture purposes was limited o 2 minimat 8,5 ha.

The Yglesia ni Cniste {INC) organized its own resettlement program in an
effort t help its brethren displaced by the Mt. Pinatubo erupiion. As they abandoned
their place of ongin, the victims moved 10 Bagong Buhay taking the challenge of
rehiniding their lives and esiablishing a new community,

Afier four years since the mass movement of the settiers on February 20,
1992, Bagong Buhay evelved as a community with the peaple sharing & common
temitory, enjoving 2 sense of belongingness, brotherhood and unity ond the resilience
te Jive fife 1o the fullest and strive 1o attain their common needs and aspirations,

The selected socio-economic characteristics of the respondents revealed o
mean age of 43.38 years with the oge structure reflecting that majority of them



Poreunciia and Deparieana 173

belonged to the working age (15 years and above). This indicates a potential
source of hamess able human resource for development,

Majority of the respondents were married (87.9%) indicating that most of
the settlers moved in the resenlement site with their familics, The average huusehold
size was 4.6,

With regards to access to credit. majority {72.0%} availed of loans 1o
undertake livelihood avtivities. Access to GOsNGO services in the form of
organizalionsl suppon, exicnsion services. production promulion projects, education,
health, and recrcation was alse high with 8.5 percent of the respondents avading
of the above services.

The level of motivation of the respondents showed 2n overall mean rating of
4.45 refleeting that as 3 whole 1he respondents were Inghly motivated. This indicates
the respondents’ high regard 1owards their work, pursuing it e fruitfs) conclusion
and achieving the desired goal. The respondents also bad a generally high levet of
aspiration 10 achieve i better life [or them and their children.

The contmunication-related factors revealed that the only means of broadeast
media aveilable in the tesettlement was radio owned by 67.0 percent of the
respendents. More than half of those who owned radio. listencd to development
programs, mostly agricuiural in nanee ared by sations DZRIL. DZXQ. DZMM,
and DWNE,

Exposure to print medis was relatively high with 66.4 percent and 87.9
percent of the respondents, having exposure to newspapers and magazine,
respectively. Exposure to development materials was very low however, with 87,4
percent of the respendents huving no exposure at all,

The Resettlement Process

The resettlement process (Fig. 2} in the context of Bagong Bubay followed
a series of stages reflective of the namre and complexines of the process as well as
the response made by the settlers as they adapt to their new enviconment. Stage |
(Plumning/Site Acquisition) and Stage 11 (Screening:Selection of Settiers and
Infrastructure Development) sets in motion the resciilement process with the
different GOs/NGOs and the settlers themselves, actively involved in the pianning
process and the decisions conceming setticment management and the productive
use of resources. The adaptation penod (Stage 111) was a difficult and stressful
phase as the settlers were faced with the uncertainbies of what lics ahead in their
new environmen!. The period was characterized by a security-onented, conservative
attitude of the scitlers as thewr priority focused on mectmyg their basic needs.
They were cautivus, laking very liflle risk and favor conlinuity over rapid change.
This stage came 10 an cnd when the settier-families learned the ropes of adaptation,
begin to feel comformble and at home with theit new environntent,

The economic and soctal development phase {Siage 1V} was characleristic
of the setiler families moving from a risk averse stance lo 2 setiled population
ready to lake risks, They were nof oniy concerned in meeting their subsistence
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needs but also acting on an array of livelihood activities to diversify their source
of income. 1t is (0 he noled however, that with a generaily low level of
diversification ol livelihood activities, farm/non-farm cnterprise developmen
remained a thrust 10 be pursued 10 enable the sertters to have a sustuined source of
incume. This stage was also associated with the settlers laking wdvantage of the
social infrastructure present in the resettiement put in place through the concerted
efforts of several GOs/NGOs providing assistance i she site. This stage also
highlighted the evolvement of the agpregates of houscholds into a communiry as
the seitlers staried v urganize, undertake community activities together and felt
the sense of brotherhood and unity in a territory they can call their own.

Thie last stage of the process, handing vwer and incorpuaration, necessitated
the irmnsfer of responsibilities and control over decision-muking process and
resources to the settlers themselves and other line:gevernment agencies involved.
Handing over praved te be 2 smuoth and gradual process where the (ask 1o assume
full responsibility was motivated by their commitment and reliance on their own
vizpahility to restore 1o normalcy their disrupted lives, Incorporation was evidenced
by the integration of Bagong Buhay to the surrounding communities where they
maintain sucial, economic and spiritual contacl,

The length of cach stage of the resetilement process varied and the sequence
reflected the manner by which several actors interact and showed results of the
settler’s adjustments/responscs in their new ecelogical, social, and economic mitieu,
Taking cognizant of the different siages of the resettlement process will guide
planners to anticipate problems and formulate appropriate measures.

Coping Mechanlsms

lFor the settlers of Bagong Bubay, moving (o a new place to live necessarily
involved fundamenlal chauges and responses. Over the vears, they resorted 10
several coping mechanisms in order to survive in an unfamiliar and ofien difficuls
environment. The settlers struggled hard 1o diversily heir inconie to meet their
basic needs The support of the family played an important role to cope up with
the living condition in the aree as spouses and the children helped 10 ease the
economic burden of the family. Sharing of respunsibilities and interdependence
became (ocused as husbands and wives enjoyed equality in making decisions on
matters pertaiting to the family. The findings indicate that the degree 10 which the
family members helped one another becomes relevant as they cope with their
daily lives in the resettiement, Family bord remaincd sirong with responsibilivy
and comnyitent taking praminence in their family life.

The settlers of Bagong Buhay also relied on community support oy evidenced
by borrowing money'land and secking advice from friends and relatinves and
communily leaders 2nd relying loe un “sari-sari” store credil for their food needs.
The kind of support exhibited hy relatives was u manifestation of the traditonal
reciprocal obligations and expeclations amang kin relations sn rural communities
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The support from friends and community ieaders were aiso manifestations of
mutual sharing and helpfulness in times of need.

The GO/NGO support on the other hand, opened windows to stimulate
economic activitics in Bagong Buhay and for the senlers to take advantage of the
social amenities present such as schools, rueal health unit, and other community
buildings as well as recreational facilities. The spirit of “bayenihan™ reinforced
collective living as settlers shared labor, resources, and time as well. Home
gardening proved reliable as the planting of vegetables, root crops, and fruit rees
in their garden provided food and some cash for their everyday need.

The refigious support became prominent as the setilers were saddled with
the burdens of day to day living in the reseitlement site. Being all INC, the church
provided remarkable social function; cohesiveness, discipline, persevening faith
and seerifice. The church 1o them provided solace and a sense of security, provided
meaning to their existence and the reassurance and hope for & bener life in the
furure.

Policies and Strategies/institutional Linkages

The resenlement outcorne was conditioned and influenced by the ﬁoliciesf
strategies invoked by several GOwNGO assisting the resettlement area. The policy
wnitiative of the tocal government of Palavan City centersd on the development of
infrastructures end sdministrative integration while the Depariment of Social
Welfzre and Development {DSWD) had !ong adopted its social rehabilitation and
relief policy. The Department of Trade and Industry {DT1) focused its policy
initiative in livelihood generation and the Philippine Business for Social Progress
(PBSP) centered on organizing end capability building, The role of the Mount
Pinatubo Commission in the resertlement effort was most profound on the provision
of findnciz! resources and decentralizing of planning and implementation tasks to
the GQs and forging a pannership with the NGO in program implementation.
The linkage among the actors in the resettlement involved a process of inkeraction
aimed at assisting the community lowards development. The linkage {Fig. 3)
highlighted (he significance of collective action and cooperative efforts resuiting
into clearer division of tasks among the GO'NGO and the setilers. lhereby
generating an integrated community development ,

Economic Quicome

The economic outcome of resetifement (Table |) at the mdividua! level
pointed to mean annua! income from afl sources posted at P54,700.00. Companng
the monthly hovsehold income to the 1994 subsistence threshold placed at P3,01 (.00
revealed that 40.6 percent of the households had incomes falling below the
subsistence threshold which was more than the subsisicnce incidence at the national
level (18.2%) and on rural areas (25.6%).
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Figure 3. Linkages between and amang the severai aclors in Bageng Buhay,

The estimated poventy incidence hecame more widespread with 63.7 pescent
of families having incomes faliing beiow the poverty threshoid. The result was
much greater than the poverty incidence at the national level and in rural areas,
placed 21 35.7 and 47.1 pescenl. respectively. The results were indicative of the
settler-families living marginally and thal poverty remained & crucial concern
which demanded urgent action,

The level of empioyment of the majority was moderate with 30 1o 70 percent
of the adults eligible for work were gainfully employed. The unemployment ralc
ol 38.9 percent was considerably high compared to the 1995 unemployment rate
gt the national and regional level (Central Luzon) placed at 11.89 and 12.84
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Table 1. Economit sutcome of reseltlement.

ltem Frequency 'Value Percent (%)

Level of income
Range  : PY.0D0 - 334,000
Average = P34,700
Poverty incidencs $3.70
Subsistence incudence 40.60

Level of employment

Total labort force 501 6110
Employed né 3590
Unemployed 195
Diversification of livehhood activings

iligh | 0,50
Moderate 4 11
Low 114 ST.M
No diversification n 40.14

percent, respectively. The employment vutcome also showed 2 proportion of cider
citizens {12.62%) and women (25.56%) maintaining working capability and showed
potential both for seif-reliance and contribution to their families and community.
The vecupations! distribution indicated a relatively high (46.07%) employment in
construeted-related occupations indweating a change i occupational disiribution of
the seitlers, transforming them into construction workers as a result of a shifi in
occupation from previous work as farmers, agriculre] workers, fishermen, faclory
workers and as salaried workers. The change funther indicated the kind of response
made by the setllers as the new avenues for employment 1o the surrounding
environment have their own demands for the skills nceded.

The diversification of livelihood activities was found wanting with more
than half of the respondents (57.2%) huving low level of diversification and 40.1
percent having no diversification at all. This is indicative of the inadequate avenues
or opportunities in the resertlement site 10 diversify Iheir livelihood activities,
The situation however, can be turned mto a positive avenue or opportunity for
more cnrepreneurial thrust in the resettlement that is vital in an cffort to eshance
the income-earning eapabihty of the settlers.

Social Outcome

The social cutcome of resettlement (Table 2) showed a relatively low level
of participation particularly because of the low organizational panticipation with
§5.5 percent of the respondents being non-imembers of any organization or
associalion and with very few among the members holding any organizational
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Table 2. Social vuleome of tesettiement.

lteen Frequency. Yalue Percent (%5)

Level of community paricipation

High 7 30
Maderate 14 1320
Low 151 §3.00
Receptiveness to development opporiunities
High 8 440
Moderate 87 47 80
Luw 87 4780
Mean Rating Desception
Level of commumty satisfaction 317 Fair
Berception of life condition 2.87 Fair
Perception on services provided by
(RN 15 Fair
DT] 142 Unsalisfaciory
DSWD 185 Fair
FBSP MY Fair
Social cohesion 4.40 Madlerately
Iigh

postion. Similarly, organizational involvement in terms of planning and decision-
making was limited to the officials of the orgarization with must membets involved
only :n implementahon. This patiem followed the pyramid type of participation
where at the apex were the few decision-makers;, at the middle base were those
involved i monitoring and cvaluation and at the lower base were the majonity
imiplementors’beneficiarics.

The level of communily satisfaction was generally fair with a satisfaciory rating
placed on community refations, community Jeadership and physical location. The
inadequscy of infrastructures and the had conditions of the access roads led to an
unsatsfactory rating. Investment in small scale industries and employment was
practically nil resulting 10 the unsatisfactory rating of'both critersa. The unsatisfactory
raung indicates the need for the improvement of infrastructures and the need for
investment in rural industries paving the way for more employment oppornznities.

The respandents’ awn perception of life condition was generally fair and
reflective of the sentlers’ capability to recover and fairly adapt to their new and
unfamiliar environment. Perceplion on the services provided by the Palayan City
government, DSWD and PBSH was {air with an unsatisfactory rating for the DTi.
The fair rating for the LG could be attributed to the fact thut the city government
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of Palayan City welcomed them with a place to settle and put in place the initial
infrastructure in the area such as roads, housing and electricity, The DSWD assisted
the settlers in the initial years of reseitlement through the Cash for Work and Food
for Work programs plus the establishment of two day care centers. The PBSP
vigorously assisted in terms of organizing, providing creds. waler source, and
technical assistance. The unsatisfactory rating for the DTI could be arributed 1o
the faited implementation of sev.  DTI assisted livelihood projects which put
most of the beneficiaries in debt.

The findings reveale  at there was no disruption of community social
cohesion. The scitlers remained capable of continuity of purpose and uction through
shared work, common interest. cooperative decision-making and family ties.

Reeeptivencss lo development opportunities showed that only 4.4 percent of
the respondents were found 1 have high leve! of recepliveness. An equal number
of the respondents (47.8%) were found to have moderate and low leve! of
receptiveness, The resulls suggest that the existing opportunities in the resettlement
site may not be adequate to create an attinde of greater receptiveness on their
peri. This may also be an indication that the existing opportunities were not
responsive 1o the immediate needs of the settlers.

Leve! of Development

The level of development of Bagong Buhay (Table 3) was also determined
using the major criteria such as land tenure status, socio-economic development,
and institurional development. On the basis of these criteria, Bagong Buhay was
agsessed as u developing barangay indicating to a cerigin extent fts capability to
put in place a land 1 be senled, the socio-economic infrastructures, and instiutions
thai selin motion the  Aopment process.

The environmental impact assessment and evaluation looked into the
interaction of interr  ion between the major activities in the reseilement and the
subsequent impact on the existing environment condidon in the reseftlement site.
The overall sssessment revealed a low leve! of environmental tmpact indicating
that the major activities such as residential/bunkhouse development, land cultivation
in aress with high degree of slope, agricultural activities, waste disposal and
extraction of additional ground water were nat that extensive a3 yet (o cause
greater environmental degradation.

Viability of Resettlement

The viabiliry of resettlement as a development intervention was assessed
both at the individual and community level (Table 4). Viability refers 1o the
feasibility and effectiveness of resettlement in achieving its stated socio-economic
goals. Results at both levels revealed 2 moderate level of viability indicating that
after four years of resettlement, moderate improvements had been made on the
socio-economic condition of the setilers. This also suggests that moderate
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Table 2. Level of development of the resettlement area,

Assesament Criterie Points Earned

Land Tenure {20 poims)
Land distributicn of uniitled lands |5

Socio-economic development {50 points)
Transponiatian
Housing
Education
Health
Power supply
Communication
Sporis and recreation
Evononty and livelihood
Ecolopical balance

Fat o e = B ke b P e

Tt
ra

Sub-total

Institutiooal Development (30 ponis)
Status of arganization/associslions 13
Organizational'sirengthening selivilies

Presence of development institutions in the area 2
QOn-going projectsiactivilies 3
Sub-total 23
Tolal points ¢arned T
Development classification Developing

Levels of ¢lassification’

80 - 100 ms = Developed
5G- 79 ps - Developing
<50 pts - Underdeveloped

improvements had been made to ease the difficulty of the settlers in adapting to
their environment. This could be attributed 10 the immediate provision of 2 land 10
setle, the provision of basic community services, however inadequate they may
be and Lhe spiritual concern which enabled (he settlers to respond positively even
in the most trying situation they were in.

e, a lot more needs to be done as the economy and the livelihood of the
setilers remained a formidable task o undertake,  The level of poverty as indicated
by a generally low level of i 1e. high unemployment, and low lcvel of
diversification remained a critical concern. {1 is bul imperative that the senler-
families be led towards the development of greater fivelihood and selt-employment
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Table 4. Viability of resenlement

liem Frequency/Yalue Percen (%s)

Viability at the individuzl level
High
Moiderale
Low 5]

Viability a7 she communiry level

ECONOMIC
[ncome level
Employment Jevel
Diversification of livefihowd activities

SOCIAL
Community participation
Cemmunity satisfaction
Perception of life condition
Perception on (10s/NGO services
Social voheston
Receptiveness ta development
Opportunities

Level of development

Environmental impact

24 13.20
152 335G
6 122

Poims
Earned

4,53
ig4
i.23

1.42
o0
1.0n
106
5,00
PAL)
0.00

20.00
10.0u
Total points 59.60

Clusstlication Moderalely
viable

50 - [00 ps
50- 79 pts
= 50 pts

High viability
Moderale viability
Low viahility

epportunities to provide sustainable income sources and eventual attainment of
socio-economic condition, however slow and srduous the task may be.

Relationship Between Economic/soctal Onteome and Visbility of Resettlement

Except for community satisfaction, all the economic and social outcomes
were found 1o have significant association with the viability of resettlement a1 the
individual level. The insignificant relationship between community satisfaction
and the viability of resettlement indicates that communily satisfaction did not in
any way influence the viability of resetilement. The significant association with
the economic and social outcomes were indications of the importance of the level
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of income, employment level, diversification of livelihood activities, community
pasticipation, perception of life condition, perceplion on services provided by
GOs/NGO, social cohesion, and receptiveness to development opportunities in
determining the viability of resettlement, A critical consideration of these economic:
sovial outcomes must be addressed in an effost 1o achieve grester effectiveness in
developing resenlement programs.

A regression analysis te determine the joint effect of the economic/social
outcomes on the viability of reseftlement revealed that the combined economic
social outcomes account for 87.14 percent of the variation in the viability of
resettiement and that other factors not included in this siudy must be influencing
the remaining 12.21 percent veriation in the viability of resenlement. The results
establish the linking core characteristics of resettlement to the specilic economic:
social gutcome. The F-test undertaken revealed that the economic/social oucomes
were sipnificant predictars of the viability of resestiement at the individual level,

Development 1ssues/Problems

The study also points to several development issues and proklems that must
be addressed if corremt and future resentlements are to benefit larger number of
settters and with due regard to the environment. The identified issues/problems
were margioal resource-base, resource conservation, land tenure status, housing
rights, indebtedness, impoverishment, dependency, collaborative effors between
INC, GOs/NGO and the beneficianies. settler homogeneity, maintining balance
berween livelihoad and infrastructure facilities, lack of greater means o secure
aceess to social services, unsatisfuctory transport condition, lack of investment
and employment opportunities and poor linkage in the market system. The issues
end problems wend to reffect the physical, rocial, economic, and institutionel
constraints and/or advaniages specific to Bagong Buhay that may influence the
plamning and implementation of Ruture actions aimed at a long-term and sustainable
development of the resettlement community.

A Resettlement Framework in Commuaity Development

A resettlement framework (Fig. 4) in community deveiopment is put forward
which highlights the lessons leamed and findings of the study, The framework is
also recommended 1o be used in the systematic analysis of resettiement particulasly
in planning. implementation, monitoring, and cvaluation. The resettlement as it
evolved into & community is theoretically and conceptually viewed as a social
syslem made up of interrelated parts and elements composed of the settlers’
prassrools institutions, Gos, and NGOs. Central 1o the framework are the eoncepts
of panicipation, self help, interdependence, collective action. goal task orienlation,
aod cohesion. The resettlement community exists {n a dynamic relationship with
its environment as it receives various inputs and iransforms these inputs through a
process inlo oulputs.



- _

Figure 4.

INPLIN

MU H-Cron e
=y ehalvyical
={ wmprumicatiop-
felated Yuriprs
of 'Gevaiu it
FEOUTERS

I~rr ry

COLLLCIIVE, A{"”T/

GOALA ASK ORIENTATIOY

Rogetthoment
PROCESS

A resettlemenl frmcwork in community development.

OUTeLT

Viabllry of
Rassttlement
an R
Pevelopmant
Inbrrveniian

onNTere T

—_—

tonz) £z sotddiryg Y3y 138 way Jax, sum



Feriiuncuio and Depusione 185

The lessons learmed from the research point (hal the concepws and principles
of community development as an approach and fieid of study bad 2 broadening
effect on the resettlement process end the evolvemem of Bagong Buhay as 2 new
commumity, The principle of participation elicited seitlers” witiative and greater
involvement in the decigion-making prucess. This broadened their roles and
responsibilifies through collective action developing preater reliznce on . emselves.
The concept of poslitask orientation provided the identificstion and pprimun
distribution of interdependent tasks between (i0s, NGQs, and the local people
people aimed at generating 4 capacity for growth and development. The seltlers
also demonstrated the principles of self-help and mutnal aid - indications of tieir
cooperalion 2nd willingress 1o run their own affairs in the long termn. Develaping
a communily hased on socigl cohesion where the settlers remain czpabie of
continuity of perpose and action was also shown, having been broughl ahow by
seligious and ethnic homogeneity.

While the socio-cultural considerations stimuiated the hirth of a new
community in Bagong Buhay, the cutcome of Lhe resettlement procesa point the
need for an improvement of the economic condition of the peaple with the atendant
problems and drawbacks that need to he resalved. Despite this however. resuhs
mdicate thal aonidst the complexities and difficulties, resettlemen: as 3 process
provided opportunities fur the settlers to buitd a new productive foundzyon for
life and develop new secial relationships as well as 2 new social structure.
Resettlement then must nol be treaed simply as & mechanism to transler the
displaced to 2 new land but musl be holistically approached as 3 development
eppartunity 10 mobilize the resources of the swae, different GO/NGOs, and the
settlers themselves in the pursuit of susizinable development, This therefore calls
for changes through improved policy concerns and relevant research and
dgevelopmentl activities that will prove useful for futyre resettlenient efforts.
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ABSTRACT

This paper is mainly based on the nctual experiences of field persannel o 1k Agro-
Industria] Development Program (A!DM, UPLB-Cullege of Agriculiuze fram 1993 5o
1%99,  The AIDP is a collaborative research and ealension program between and
among the UPLB-College of Agrigultuee, ihe local gevernment units (LGUs), and (he
focal state collepes and universities (SCUs). 1t is geared o develop 2 management
orgamizalion (hal delivers agricultursl extension i Lhe context ol devolution, as mandated
w the Local Government Cade of 1991, and the Agriculiure and Fisheries Modernizaion
AT (AFMA)

The program used \wo lypey of agricoltural extension management erganizations
for effective delivery of agneubural extension servicss |o che farming population.
These are {1} the province-wide peganization, which ti paersting in Onients) Mindoro
und Mannduque, and {2} Ike municipal-leve] organization, which is operabng n seven
towns of Laguna uml o wwn ir Cebu. These orgenizalions are composed of the
different siwkehalders, pariicularly the LGUs and SCLs.

in the proxess of budding up the partiershup betwecn the different levels of
LGUs and the local SCUs, a number ol facilitaling and consiraining faciors were
idenndied. The facibtaring factors were: (1) jornt plenning and consullation amony
difTerent siaiceholders; (2} clear identification of wales by the LGUs: (31 shared
commument ¢f the different panners; {4) devalopment emphasis of the LGLU; 15 iniliative
of the peaply snd strung Farmers argamzatiens; and, {6) mcial netwarks of wndividus)s
m 1he orgamzations. On the other hand, the following were the consirmining faciors:
{11 pofivcal conflicl; {2) insulficiency of finanvwl and manpower capabilily 1o share in

187
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the pannership: (3) lack of commument in ierme of pronty; end, ) sheence of cleer
cul role and respoasibihiies

Key words: partiership. sgricultural eatension, devotunon, siakcholders. local
governetenl units {LGES), sate cobleges aml univemniies {SCUs), empowerment

THE CONTEXT OF AGRO-INDUSTRIAL DEVELOPMENT
PROGRAM (AIDP 1)

Farming today is becoming very complex. Farmers now need to know the
technological options they have and the skills necessary 10 make appropriale deci-
sions. In the past, the Depariment of Agriculture was the agency mandated io
extend these technological options to famiers. This function of the Department
has been devolved w the local government units {1.GUs) since the enactment of
the Local Governmeni Code of 1991, This in effect empowers the provincial,
municipal and barangay governments 1o sel their own priorities for agriculture.
While empowerment of LGUs is good, it nevertheless gives rise to one difficulty:
the lack of coordination znd synchronization of programs berween LGU’s provin-
cial and municipal levels, The law is also silent on the relationship between he
Office of the Governor, thraugh its Provincial Agriculturist Office (PAQ), and the
Qffice of the Mayor through its Municipal Agriculturist Office (MAQ). Because
of this, provincial agriculiural development programs cannot be implemented al
the municipal Jevels unless approved by municipal executives, The same holds
true ins implementing national programs. All this points te the need for an organi-
ztion that weuld put the LGUs into a single management.

Even il they are pul inte one organization oaly, the LGUs nevertheless lack
agricultural information to disseminate. They heve ne formal [inks with knowledge
centers, since they have been ireditionally isolated from these institutions. One
way to correct LGUs™ institutional isolation from knowledge centers 13 1o devise
an organization that would pave the way for collzboralion between the LGUs and
local SCUs, LGUs and SCUs enhence their sbility o meet farmers’ information
needs by working hand-in-hand in mutually acceptable arrangements that do not
compromise their institulional goals and visiens. Thig was the premise of the first
phase of Agro-Indusirial Developmenl Program of the College of Apneulure in
its partnership arrangements with the LGUs and local SCUs fram 1993 to 1699,
The AIDP wanted 1o find out how exactly this process would proceed.

This peper ergues that AIDP [ is more than an extension program of the
College of Agriculture. It 2uempts to develop an organization that delivers
agricultural extension in the context of devolution, Agriculture and Fisheries
Modermization Act and General Agreement on Tarilfs and Trade. This paper
discusses Lhe processes involved in evelving organization founded on parinership
that binds the different levels of LGUs. local SCUs, and other stakeholders in
agriculture. |t also discusses the other unique features of the program, such as
participatory planning, institutiunalization of monitoring and evaluation for every



fofentinc £t i 189

project site, procedures of resource mobilization, and institution builling and
strengthening. But before proceeding to these wsues. let us highlight fiest the
theoretical basis of partnership in comting up with an accountable and sustainable
agricultural extension delivery system.

Partniership among swakeholders has become today’s buszword znd a favorite
subject of development advocates. There are several reasons for ts advicacy. [n
apgriculural extension, duplication ol elTorts of differeni service agencies is
commonly observed despite these agencies' inadequate manpower and financial
resources. If all of these agencies vould work together, duplicatton wouald be
sotved. They might also be able (o creale greater impact 1o their beneficiaries than
before, since parmership would equally mean greater pooling of resources, skills
and experiise. Yet, despite its potentials, parinersmp, is Intle understoad. It could
etther refer 1o the way the public and private aclors match ther means and
competencies in providing social services W their clients or the way pariners
assume owneeship of the services they provide (Jalal as ciled by Comwall. el al,
2000). The later definition is, hewever, more complex as the owners of services
are nal onty limited 10 service provision bui also the end users. Jalal terms this
phenomenon as “responsible partuership™ (Jalai as cited by Camwail et al, 2000},
Gibbon furthers this definitien to inciude what Cadbury 15 advocating as the cqual
sharing of power emong the penners and Fowler's advocacy af “understood and
muneally engbling, inlerdependent inseraction with shared intentions™ (Fowler as
erted by Comwall et al, 2000},

Parmership, therefore, s an extremely comples strasegy. [1 attempts
combine and coordinate people, technology, job tasks and ofmier resources 1o achieve
effectively & common or shared goal. According ta Swiss Comnussion for Research
Partnership with Developing Countries, the establishment of partnerships is founded
on the foilowing hasic principles: (1) deciding on the ohpectives together, (2}
building up of mutual must, (3} sharing uf information, (4) developing of netwaorks,
{5) sharing of responsibihity, (6} creating transparency, (7} monitoring and evaluating
collabaration. (R} disseminating the resulis, {9) applymg the resulis. (107 sharing
of gains equitebly. and (11) building on the achievements.

Eswblishung parnersiups basically requires continuing dialogue and exchange
of experiences among all these involved, including members of the focal
community. Discussing commor problems together can motivate ali parmers ©
cooperate actively. The best divigion of tasks and responsibilines, based on varving
serengihs of panmers, offers the best chance of producing and using synergy. and
that all those volved - nght up lo the end-user — will really benefit from
parmerships, Like ary kind of cooperative enterprise, partnership in agricutiural
extension must always he oriented towards a particutar goal in a spetific serling.

Despite the potentials of partnership, Bell et al 11999) indicate that there are
disadvantages associgied with s use, Ferstly, coordinating many people to work
together is not easy. Decisions are not casy 1o resch in ths arangement because
there are many rmunds working al the same time. This is even magnified when
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each of the parlies involved has its own interests to pursue. There is also the
problem of communication, commitment as well as the credibility of pariners.
Sometimes ethical problems emerge, affecting an otherwise effective Runclioning
of partmership. Summarily, it is a costly exercise in terms of time, effort and even
money. But despite all these negatives, AIDP | believes there is no other way to
deliver agricultura] extension services to farmers sxcept through parinerships.

AGRICULTURAL EXTENSION ORGANIZATIONS IN AIDP SITES

The program is able v come up with two types of agnculnural extension
organizations: province-wide and (2) mumcipal-level organizations. The prov-
ince-wide organization of agriculmral extension is operating in Oriental Mindoro
and Marinduque; the municipai-level organization in seven towns of [aguna and
ane town in Cebu.

PROCESSES INVOLVED IN COMING UP WiTH AGRICULTURAL
EXTENSION DELIVERY SYSTEM

[nitiation stage. The manner by which the idea of parmership was iniro-
duced to partners by UPLBCA/AIDP depended on the circumstances of encoun-
ter, In Oriental Mindoro, this idea of partnering was put across to the governor of
the province only afler it had sought the assistance of UPLBCA in developmg and
implementing ita rural and development programs for the province, At that time, it
was easy for the UPLBCA/ALD? 1o introduce such an idea since there was already
8 proposal for partnership from the Center for Rural Organization and Suppont
Ser 5 (CROSS). an NGO ating in E l. In the same way, of
pannership ameng the provioce of M duque, the Marinduque Swue voucge
(MSC) and UPLBCA/AIDP came about because of the initiative of the provincial
government under Govemnor Carreon. Elliot {1999, person  nservation) refittes
this, however. She claims instead that the academic people started suchap  er-
ship. At first, it was President Javier (UP President, 1993-1999) who frst recog-
nized the need of the province to be assisted by UPLB. President Javier recog-
nized this after he had gone 1o the province o Juak aRer his retatives. Dr Robeno
E. Coronel, erstwhile head of National Genetic Resources Laboratory of Instituze
of Plant Breeding, also realized this when he was asked to make an agroeco ¢
system and information for the formulation of sustainable agricuitural develop-
ment. At the same time, President Momerey of Marindugue State College (MSC)
convinced the UPLBCA 1w include the province as an AIDP site. In Laguna,
where the initiatives from the provincial executives were lacking, partnerships
otiginated either from the efforts of local officials of a number of municipatities
and from UPLB"s commitment {o reach out, first, to its surrounding arees before
any other ares. For example, (he partmership of the municipality of Rizal with
Laguna State Polytechnic College {LSPC) and UPLBCA/AIDF came about afler
one of its councilors made representation 10 the UPLBCA Dean 1o include Rizal
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as an AIDP area (Gesmundo, 1999: pervonal observation). The seme s true for
Cavinti. Introducing partnership idea to executives of Nagcarlan, Luisiana, Liliw,
Magdalena, Los Banos, Ska Rosa and Calamba, came very nanurally, since these
lowns had been sites of UPLBCA s agricultursl extension activitics.

Signing of MOA. A memorandum of agreement among various stakeholders
will legitimize the orgenization of agricultural extension. Signing the MOA is
integral to the program. Although signing is not 2 guarantee that the partners will
do their share, the experiences of some AIDF- covered provinces and municipalities
showed that this served as a binding force ameng partners to render their
responsibilities/commitmenis to the different ALDP project sites. Signing of MOA
among Oriental Mindoro partners was at two levels. One, at the provincial level,
was in February 1996 at the Development Academy of the Philippines (DAP) in
Cavite. The other, the municipal level was held in Oriental Mindoro in October
1996. In Marindugue, signing at the provincial Jeve! was held in September 1996,
followed by the municipal levels.

I 1995, MOAs were simultaneously signed in each of the AlDP-covered
municipalities in Laguna, except for Rizal which had its signing in April 1996.

Participatory plunning. One of the ingredients of & successful partmering
system is & project plan to which it can be applied. Nevertheless, the conceplion of
a project plan has to undergo a long and tedious process of consultations and
assessments of the area’s potential for development s well as stekeholder's com-
mitmenis. The process involves conducting planning workshops for stekeholders.

Planning workshops, The workshops cuvered provinciel and municipal ley-
els. For the Orientzl Mindoro parinerships, a serics of workshops was conducted
21 L'PLB and in the provinee in 1996,

One major workshop output was the drufting of AIDP Oriental Mindoro
indicative plan, which was used as a reference and justification of the provincial
budget office on annual program/projects” financial supporr. Marinduque conducted
a similar workshop in the pravince in 1996, which was followed later on by a
consolidation workshop 21 UPLB.

In Laguna, participatory planning workshops were conducted in Nagearlan,
Liliw, Magdalena, Luisiana, Sta. Rosa and (alamba, to devise their respective
Municipa! Agriculturai Development Plans (MADP). While the rest of the AIDP-
covered Laguna municipalities focused their acrivinies on their own MADPs, Rizal.
being a neophyle in the program, started its planning at the barangay level based
on the concept of Community Development Process (CDP). Barangay Jevel plans
were later inlegrated to form the MADP.

Resource Mobilization. Smooth project implementation in each AIDP area
depended very much on equal sharing of resources among siakeholders, Budgetery
problem was common among govemment institutions and some LGUs, with the
exceplion perhaps of Oriental Mindaro. Indeed the provincial and municipal
govermnmenls of Oriental Mindoro were able to release P3,970,000 and P1,806,875.
respectively, to support identified projects under AIDP. Barangay governments
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likewise, gave counterpart funds of P40,000 cach. Such gavernmenl agencies as
the Technical Educenion and Skills Development Authority (TESDA), Office of
the Southen Culmral Community (OSCC) end the Department of Apriculture
{DA) also gave their support as well as other government organizations (GOs) and
peoples organizations (POs), such as the Plan International of Mindoro which
gave P1B4,000 and Farmers Assuciation of Victoria with P50,000. These funds
were released to support projects in Oriental Mindoro towms, including rice,
cutflowes, vepetable and fruil, Jivestock and forest trees productions. Plent nurseries,
plant pest clinic and agricultural breeding stations were established serving as
support faciliies for the production of forest wrees seedlings, fineits and vegetables.

While AIDP-Mindoro was enjoying financial support from the parinership,
AIDP-Laguna, specifically Napearlan, Lihw, Sta. Rosa and Los Bafos did not
have such opportumty due largely (o stakeholders' fadure 1o detiver the resources
expected from them. Consequently, only a few tangible projects were implemented,
meluding 2 cooperative in Magdalena and a municipal nursery in Luisiana. There
were other accomplished agtivities though they did not need financizl asststance;
these included training on swine production, anthurium production, asexual
propagation of planis, kimchi and tomato sauce processing.

The mobhilization for interna) budgetary suppen ook place not only in the
provinces and municipalities bul also in barangays gs it did in Rizal, Laguna. In
preparing thewr agriculturzl pians, several barangays in Rizal took 2 substantial
amount from their local develapment funds te support AIDP identified livelihood
projects, In Magdalena, local officials were abic to mobilize some resources to
provide credil assistance to deserving farmers for their crop or livesiock production
projecis,

Monitoring ond evaluation. Monitering and evaluation, inherent components
of the implementation of project activities, formed part of the projects’ reguiar
operation. Evaluation derermined how far or short an activity or undertaking wenl
and how much more would be done 10 accomplish what was set out earlier.

In Mindoro, project monilonng was made through project visitations, on-
site reviews, MAOs regulsr monthly meetings and annual reviews. This was usu-
ally participated by the differcnl stakeholders in the paninership.

In Marinduque, monztoring angd evaluation was made through project reviews
and monthly management committee meelings.

In Laguna, an annual project review for the overali accomplishments for 8
given year was usually conducted. Likewise, a tmid-year review on project updating
is done in nll project areas to Lrack down the progress of the project for the first
half of the vear. This exercise revealed some limilations/problems in project
implementation. Solutiens or remedial measures were then given to ensore smaooth
impiementation of projects,

Institution building and strengibening. Punting together the stakeholders of
agricultural extension imo one orgamization is by far the best option o strengthen
them. The first MDA between the LGlls and UPLE pruvided the former an
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opporiunity to get familiar with the various units of the university, which could give
them other services and technical support. In Magdalena, Laguna, the first IPM
training on rice and carn informed the participants on available varietal trials on
rice. in ¢ollaboration with PhilRice, and com with IPB. The AIDP project stafl
likewise facilitated the LGU's linkage with the College of Veterinary Medicine and
the Philippine Carabao Cenler, for some solutions to Magdalena farmers™ discase
problems in carabue. In Luisiang, the AIDP project was {ullowed up by LGU"s
arrangemenls with other gevernment ggencies offering development assisunce,
nolably the Phulippine Coconul Authority (PCA). Southem Luzon Pnlytechnic
College (SLPC) and Nanonal Economic Development Authority {NEDA )

AIDP scored yer another achievement and thar is by building up LGLlis®
leadership capability ta put together the various service agencies on agriculturyl
development under ong organization. This stralegy notl only avoids duplication of
functions among these agencies but also enables them to realize their complementary
roles vis-d-vis other rgencies. This likewise allows them to maximize vse of their
resources. This 15 well exerplified in Onental Mindoro when the Provincial
Governor’s Office, through the Office of the Provincial Agriculiurisl, was able 1o
solicit the assistance of DTT, TESDA, DOST, DA, PCA and other agencies ‘o
work closety with them m developing agriculiuee in the provinee.

in Marinduque. implementation of projects-activities hegan in 1997 with a
series of treiningsiseminars on crops and livestoek production among agrictlurai
technicians, farmers, and NGOs. in coerdination with the provincial government,
Marindugue State College (MSC}and other related governrment agencies. Trmnming
on mughieom preduction and fruil processing in LIPLB soon followed.

In recognizing the importance of organized groups, associations or
cooperatives, AIDP cxerted all efforts w facilitate their establishment in areas
where there s tone and when need is indicaled. In Magdalena, the MASIKAP
Cooperative was established, which 5 now engaged i running a store 1o sell
production 1nputs to farmer-members.

LESSONS LEARNED FROM AIDP [ IMPLEMENTATION

The success and faslure of pannerships in different ALDP areas vary. While
some areas had ganful experience Irom partnerships, other areas had so far been
unfortunale o enjoy their benefits. Some faciinating and censiraining facters in
paringrship have been identified as folluws;

A, Facilituting factors

Joint planning and consultation among stakehylders tu ensure
representation of all interests

The presence of LGU otTieials, DA stafl, focal SCUs and farmers evinced
participation of stakeholders even dunng the pre-planming phase of the program.
Likewise, projects contained in the MADP were u procuct of thorough planning al
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the barangay and municipal levels as in the case of Mindoro and Laguna. pamcularly
in Rizal town,

Clear identilication of roles by the LGU

The first implementing year of AIDP projects in all AIDP arces can be
regarded as UPLB led. Project implementation cventually charged gears; this ime
with LGU calling the shots in most AIDP arces. In Mindoro and Lagana. specitically
in Rizal, Magdalena and Luisiana. LGU pariners considered AIDP the umbrelia of
all thew agricultural activities.

The Mindoro partnerships (provineial, municipal and barangay} demonstrated
their commitntent with the considerable amount they had released to the program
in sepport of the arca’s different projects,

Of considerable value, too, is Rizal LGU's allocation of P00 for Year |1
of MADP project implementation. In Magdalena LGU provided the fsmers through
the MASIKAP cooperative P300,00C to carry out their own business.

Shared commétment of the difTerent partners

This was made manifest n Mindoro and Laguna perinerships as mentioned
previously, MinSCAT in Mindore. MSC in Marinduque and LSPC m Laguna,
afthough hampered by lack of material and human resources, participated it the
program from i1s initiation to implementation stages.

Development emphasis of the LGU

MADPs" implementation in different municipalities has varying degrees of
accomplishment because of the natural variztions in the development fogi of local
officials. Some gave prionty to agriculiure white others were busy on infrastciure
concems.

Qriental Mindoro is a perfect example of an LGU whose local executives
showed strong emphasis on agriculture, vonsidering the substantial amount they
gave 10 the program, Likewise, Rizal in Laguna has also been a very supporuve
partner with their budget realigned for the implementation of AIDP projects.

People’s Initiatives and strong farmers’ erganizations

People’s initiatives contributed largely 10 the smooth program implemeniation
as Rizal clearly demonstrated. Al their own ininative Rizal requested immediazely
training on project proposal preparation and packaging to hasten up submission of
their proposals to the municipal govermment office for funding. Farmers felt the
need for soch training right afler preliminary discussions with them on project
concepts. Consequently, priority proposals were prepared, submiited and approved
by the Rizal municipal government.
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Socigl networks of individugls in the orpantzations

1t is conunendable that in Marindugue establishing pannerships between
UPLE. MSC and LGLs was favilitaied by persenal neiworks of people in these
organizations, This contirms that contacts influence decisions more regarding inier-
institutional coordinativn than generalized mstirutional relationships,

B. Constraining Factars

Political conflict

This particutar probltem was very much apparent in Nagearlan, Laguna,
wherewn the MAQ who was supposed to be working closely with AIDP, coulil not
refale well with the mayor on AIDF matters because of conlticnng pelincs with
the mayor. As a consequence, nu tangible projects were established in the area for
the past five years,

tn a simular vein, Zaru (1999, personal observation) reported that signing of
MOA for AIDP-Batangas could not 1ake ofT because of political conflict between
the gevemmment's executive and legislative branches. The governer wanted to
eter int & parinership, but majority of the Sangguniang Panjalawigan (SP)
members barred him so because of some provisions in \he MOA with regard the
province’s financial obligalion 1o the project, In fact, the SP only ailocuted an
amoual of P5.00 ax the budget of the office of the provincial govermor for the year
1999,

InsufTiciency of finuncial and manpower capabilitics to share
in the partnership

Oriental Mindoro®s MinSCAT, Marinduque's MSC and Luguna’s LSPC were
willing to participate in the program, but were constrained since they vould not
complement sn the partngrships with their scarce resources. Time was another
stmbiing block; their stafT were wverloaded with teaching units. Gareia (1998}
repored that insufTiciency of financral and menpower capabilities were not only
due to lack of these resources per se. Ruther, these were ouleomes of policies that
du not allow SCUs to exercise some flexibility in their sasks besides their primary
function of teaching,

Lack of priority commitments

This problem was prevalent in Laguna, specifically in Nagearlan, Litiw and
some urban agriculture arcas where municipalities focused their priority on high
impact projects.
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Absence of clear-cut roles and responsibilitles

Soime ATDP areas claimed that there was clear identification of roles among
different parmers. Banatlao (1998, personal communication) claims otherwise,
saying that in the case of the Urban Agriculture Project (UAP), the MOA thas
supposedly binds tf  annership contains general statements of responsibilities by
partners. Therc are no implementing guidelines either; hence, the SCL is at a loss,
Banatlao (1999, personal observarion) further adds that there is no stipulatic
the MOA specific to the leadership role of the project. More often than not,
partners look up to or rather:  nd on UPLH oo what fo do.

CONCLUSION

‘This paper has argued that AIDP 1 is more than &n extension program of the
College of Agriculwure. [t atiempls to develop an organization for agricultural
extension defivery system that binds the differenl levels of LGUs and locat SCUs
for effective deiivery of extension services tu the farming population. This paper
has also discussed other features of AIDP [, such as participatery planning, re-
source mobilization, monitering and evalustion of projects, and instirution build-
ing and strengthening. In building up partnerships between all leve £ LGUs and
local SCUs, 8 number of facilitating and constraining factors have been identified.
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ABSTRACT

Among the members of the health wam, physicians are secorded the highest
prestige. Socseties depend an tham for their rational astharity on matters related (o health
and dispase. For this reason, medical centets are alwiys cxpecled 10 implement &
curriculum that woull irain and prepere the mos compeient physicians.

This paper describes the long and tedicus process of the final year of chncal
imternsivip of the country™s top medical genter, te Univeraity of the Philippines-Fhilippine
Generl Hodpital Medical Center {L'P-PGH). In the process, 1 whs abls to deszribe the
wvarigus traditions thai dre socially reproduced in the course of maineng, It wes atso able to
expluin the different sociel structures involved in the praceas of socially reproducing the
future medical professionals.

It i5 & descriplive srudy Bs il gathered qualitstive data from direct observations al
interns ansd clerics during their rotetion in UP-PGH. Key mformant interviews, survey
qQuestionnaire ond review of secondary data wers alse done_ The study was staried 1n (997
and completed in |999.

Key Words : Social reproduction, physicians, officlal curriculum, operational curricitam,
hidden curriculum, medical educauen, climeal inwmship, uniform elite, professional
socialization of dacters

INTRODUCTION

Among the members of the health team, physicians are accorded the highest
prestige. Helpless patients and Lheir relatives glorify them during the most difficult
stage of their illness. Across cuitures and generations, physicizns are esteemed for
their rationa) sutherity and professional competence especially when it comes to
issues on health.

157
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Considering the preeminence Lhat societies give to physicians, the instiru-
tions sociely commissions to wrain these professionals are likewise regarded highly.
To most madem societies, the medical centers play the most important part in the
training of future physicians.

In their efforts to ensure that society will have a sufficient supply of future
doctors, medical centers also become instruments in preserving the very existence
of 2 highly prestigious group of heelth professionals, These concems prompted
the researcher fo investigate the curricelum of medicine aiming to come up with
an explanatiot on how doctors are being socialized to 1 highly respected profes-
sion. The study focused on the terminal year of medical education, Lhat ig, the
clinical training program where most of doctoring is leamed (Sparr et al., [988),

Research Objectves

In the Philippines, the titles of The State University and that of Premier
Medical Schoo) have always been associated with the University of the Philip-
pies College of Medicine (UPCM) and the attached Phillppine General Hospital
{PGH). This complex, since mansged by the University of the Philippines Sys-
tem, is also known as the University of the Philippines-Philippine General Hospi-
tal Medical Center {UP-PGH),

Since 1913, the UPCM has held the distinction of being the first Asian Class
A member of the Association of American Medica! Colleges (Esirada, 1979),
Such honor places UPCM side by side with other medical schools not only in the
United States but also in the entire Western Hemisphere. Its products have been
consisient lopnotehers in the national licensurc examinations since the test was
instituted (Records of the Professional Regulation Commission and the UPCM).
Its graduates have become distinguished members of various faculties of medi-
cine, government servants and advocates of various causes.

This paper studied the clinical training program of UP-PGH. It also deter-
mined the various traditions that are socially reproduced in the course of the
clinical training. In the process it also explained how the different social struc-
tures involved in Ihe training interact with each other in socially reproducing the
furure medical professionals.

Research Framework

Medical education is a professional socialization experience that involves
not enly the acquisition of knowledge and skills but also and perhaps more impor-
tantly, the acquisition of artirndes, values and cthics {Knight in Wolf et al, 1989},
This socialization is operationalized in the form of the medicu) education’s three
types of curricula; the official, operationz! and the hidden.

The formal curriculum includes these proposals that sre formally approved
by such bodies as the state and local boards of university councils (MeNeil, 1990,
This might be a collection of ideals suggesied by governiments, non-govemnment
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and special interest groups as to what should constitute the goals and objectives,
the contenl and the siructure of the program of study. The operationa] curriculum
refers to what acnuslly goes on in the classroom. Literature sttests to discrepan-
cies between what teachers say the hidden curriculum is and what they actually do
(Taba, 1962). The last one refers to the hidden curriculum that is about the unoffi-
cial mnstructional influeaces that either weaken or strengthen the manifest goals.
They are the knowledge, attitudes and skills thar students leam from but which
their teachers and the schoo) itsel{ may not consciously teach,

At the medical centers, the official, operational and hidden curricula all wke
place in one highly specialized physical environment, a self-contained social uni-
verse, In this milieu are manifest the various norms and traditions that are respon-
sible for the social reproduction of those who scek to be formaily part of it.
Giddens (1984) expiaing how the process of socizl reproduction takes place through
his theory of structuratian, He wrote that the “rules and resources drawn upon in
the production and reproduction of social action arc at the same lime the means of
system reproduction”. Rules arc methodical procedures of social interactions
(Giddens, 1984), In this sudy, rules pertain to the three types of curricula just
mentioned. The second variable refers to resources. They are distinguished into
atlocative and guthoritative types. The former refers to the capabilitics that enable
actors to generate command over vbjects, goods or material phenomena. They
include raw materials, land, ete. Authoritative resources refer to the fypes of
transformative capacity genersting command over other persons or actors. In this
stdy, medical knowledge, clinical compeience, interes, clerks, their resident phy-
sicians, elc. are some examples of these autharitative resources, In CGiddens® theory
of social structuration {1984), these rules and resources (also called structures) are
recursively involved in tnstimtions: the more enduring features of social life. The
structures of social system are those with institutionalized festurys, giving solidity
across time ang space; they are “circuit switches™ underlying observed conditions
of system reproduction.

Methodology

This is a descriptive research design, Secondary data including the official
curricolum of UP-PGIY, the ciinical clerkship and internship training programs
bulletins, annusl reports, and other bulleting were used. Collection of secondary
data was done from 1996 10 1997,

Primary duta came from 3 sources. Panticipant observation was done with 4
blocks of intems and | biock of clerks who rotatcd at PGH's four core clinical
deparimemts namely Ohstetrics-Gynecology. Pediatrics, Surgery and Medicine.
This was done for 54 days from May to July 1997. All students from the five
blocks, their resident physicians and their faculty consuliants were also asked to
accomplish a survey questionnaire. Response rate from studems was 25 percent,
19.35 pervent for the residents and 25,27 percent for the consultants, A key infor-
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mant interview was also conducted in the course of Lhe participant cbservation.
Selected patients and their watchers (bantays) who were under the care of key
informants were likewise interviewed. Data were analyzed both qualitatively and
quantitativety,

Data showed that for schoo] year 1997-1998, UP-PGH trained a total of 234
interns. This group was divided inio 26 biocks of nine students each. Clerks on
the ather hand, totnled 141. They were grouped into 20 blocks of 7 to § students
cach. The internship progrem began o Muy 1, 1997 and ended on April 30, 1998,
All teaching hospilals in the country have the same timetable for internship. Clerks
on {he other haud, began on June 18, 1997 and ended en April 6, 1998,

Findings

The Tradition of Excellence. The curnicula of the LP College of Medicine
{U'PCM) and the PCH have strong buili-in mechanisms to meke ineerns master the
science and art of medicine. The first among these mechanisms is the strict sefection
criteria for admission 10 the UPCM and PGH. Only those who have the highest
academic credentials end the most promising as determined during the sefection
interview were admitted 1o this premier instination. In the case of the post-graduale
interns ( graduates of sther medical schools are at PGH only for internship), only those
with the highes: academic credentials end promise were admitted. Residemt A2 said:

“The ones admitted at PGH are the tops in the batch {from the originat medical
school). Magagaling din sila talaga.”

“The ones admitted at PGH are the tops in the batch of their medical schools.
These are their cream of the crop and are expectedly the best in their school,”

Ancther built-in character of UP-PGH that perpetuates the tradition of excel-
lence refers to the very content of the official curricuium. All respondents feom Lhe
groups of medical clerks, interns, residents 2nd consubtants acknow ledged that U'P-
PGH's chmical training is a multi-faceted learmng experience that equips trainees
with a thorough grasp of basic medica! knowledge. All these experiences are more
than adequate beeause they are firsl-hand, hands-on learning encourters. Clinical
supervisars reporied in the survey that the studenss:

“are exposed to “virgin" (refermng to previously undtagnosed) cases; make
plans ontheirown; actuaily interact with patients; literally manage petiens: get
an getual exposure 1o clinical settings: are provided hands-on experience; ate
expused to a fertile leaming ground; theoretically should sharpen their prob-
lem-detection skills; they get to serve especially charity patients; they develop
endurance, resourcefilness and rapport with patients.”

Once admited, siudent performance Is consistently being munitared by buili-
in formative and summative evaluurons from various raters, During the first two
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years where students leam their basic sciences up to the next two years where they
learn their clinical sciences, their knowledge, skills and anttudes n nent to the
practice of medicine butild up in preparation for their final year: inlemship.

During intemnship, studenis are assigned inte groups of 7 1o 8 and join the
hospital's various service groups. These service groups are the workforce of the
medical center and are composed of the consultant (faculty} as head, the senior
residents, yunior resident, the intems and then the clerks. While clerks are given
partial patient responsibility, intems are given full patieny responsihility under the
guidance of their clinical supervisors. Both rotawe in all clinical depamments’
outpatient, cmerpency. inlensive care and ward sections, inciuding other special-
1zed areas like the oursery, the operating and recovery moms, In the course of
these rotations, they repeatedly perf 1 patient interview and history taking, ac-
complish written assignments like progress aotes, reporl of laboratory results,

n and » reports; they are also expected to give direct
pauent care including executng nasic clinical proceduecs, monitor vital signs and
counseling. Furthermorc, they are slso expected to be present during medscal
audits, special case conierences, grend rounds with the depurtment’s mosi presti-
gious clinicians and various acad - and co-curricular exercises of the hospital
like, e. g. medical missions, bioad l¢fting, erc.

The sheer volume of patients slready guarantees thaet wtems and clerks are
exposed lo as many clinicai materials as possible. Even Postgraduate mterns {PGls
acknowledged this. The following stalement given by Inten Bl shows this comi-
parative advamags:

*Like ‘vong matangkad, he's from Medical School X (referring o a PG,
And then he's gonna endorse. At the first cndorsement conference noong
bagong pasok siva, merong case na nakasulor sa board: “PNH". Sabi miye,
binulang niya: “ana ‘vong PNH?' So sabi naming mga taga-U1P, ‘Patoays-
mal Nocturnal Hemoglobinuria. Have you never heard of that™ fLaughs)
Kasi dilo sa PGH, sraw-araw, may makikiiz ka; well, not araw-aruw, mga
every week, may mokikita ke, Mind you in his whole medical school, waia
pa siyang na-e-encounrer! And the funny things is, iwo days fater, na-
admittan siya ng PNH!™

“Like in the case of X, the 1all puy. He is 2 graduate of Medical School
X. And then he's gonna endorse, Dunng our firsl endorsement confer-
erce, he noticed "PNH™ written on Lhe board. He whispered to us who
are gradvates of UPCM. "What is PNH?" S0 we said "Paroxysmal Noc-
turnal Hemoplobinuria. Have you never heard of that? rLaugis) Here al
PGH, we see cases of PNH almaost every week and vet he never encountered
it in his medical school! The funny thing was that two days laler, he had to
admit a patient who was diagrosed of PNH!™
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Similarly, intern D2 from & medical school in Mindanao {a separate isiand
in the far south} excitedly admitred that in his firsl few weeks of rotation, the
facilities a1 PGH are simply novel. latern D2 said:

*1 never had the expenence ta do any ABG (anerial blood gas) test back in
{Medical School). Kaya pagdating ka dito, sabi ko sa fahat ng block mates
ko, oka na ang gagawa ng lehat ng ABG rinya!’

“I never had the experience ta do any ABG test back in {Medical School).
That’s why when | came here, | teld all my block mates to fet me perform
all their ABGs!”

The volume of patients also provides irainees the opportunily to learn from
their patients. They are trained to be well rounded in ferms of relaling to patients
and their relatives. fn this aspect, the attitudes of students repularty pass through 2
reality check. [ntern Aj vividly explans:

“No one gees through internship or even clerkship without encountering an
obnexious patient, or &n impatic  itient, or a rude patient. There are a lal
of people who are like that. Because I just think that well, that's because
they're in pain. Or you think up of excuses such as they are brought up [ike
that, No one taught them that they couldn't say bad words, stuff like that.
We just disregard thesn. You can't let them get into you™.

The operational and hidden curriculu also contribute sirongly 1o the tradi-
tion of excelfence alihough not in the same plane as the official one. During
clinical rotations, clerks and interns admit that there are a lot of unpleasant experi-
ences consciously and unconsciously being provided to students. Analysis of this
feedback, however, suggests that students tnanage to Iransform these unplessant
experiences into real learning encounters and they end up 10 be better equipped in
periorming their role,

During their rotation at the wards, the intensive Care Unit (ICU) and the
Emerpency Room (ER), clerks and intemns join their service groups during the
rounds. These would have been the most intimase teaching-leaming situation
because the whole group is already with their “material™ for leaming: their patient.
However, because there are 20 to 30 patients to be visited in a full-packed ward,
rounds become a short-cut reaching-learning encounter, Intem C6 explang:

"Maganda yong mga sinasabi nila, pag may sinasabi sila! Pero a fot of
time, wala eh! (laughs). Nakatayo ka lang don. Sile (the junior and senior
residents) lang ang nay-uusap. Di ko maintindifan ang pinagsasabi aila. Or
you fry [ join in Aga. But uutksan &z to do something. Mawawala for a
while and you lose the flow.”



Sang 203

“They (the senior and junior residenis) explain many important things (dur-
ing Lhe roundsY; that is, il they feel ke explaining! But & lot of time, they
don’l! (laughs). We just siand thers. They are the only ones talking; | don't
understand what Lhey are falking aboul. Sometimes, [ try lo participate join
in the discussion but they will ask me to run some errands for them; 1 leave
the rounds and then 1 lose the Now of discussion.”

The scut work, which is an integral part of the rotations, was likewise a most
irying expericnee for the clerks and interns, Residents agree with the students 1hat
doing this makes them almost like monitoring machine. They exclaimed:

“kayod kalabaw” manual monitoring, do labs, follow-up labs, monitor 0
death! Too much robatic work! The nurses should do most af them!!!;
Monitoring? We leam nothing; so much clerical work; students being eated
as technicians; the work is so physical, you don't need to think: very, very
tining; mindless work. pag walang bantay, patay na kami.’

“We waork hard like the carabao: we do manual monitoring, do laboratory
procedures, follow-up the laboratory results, monitor to death! ..., If there
are no watchers (who they ask 10 follow-up the Jabomtory results), we are
dead.”

The researcher observed how many paticnts would need monitoring of their
vital signs every hour or somelimes even less. On top of Lhese, the regular paper
works like their progress reports, anglysis of labaratery results, journal reparts and
preparing oneself for the moming endorsements become daily routines that interns
have 1o reckon with regardless of their physical conditions. A review of second-
ary dale reinforced these observations. These trainess have apparently expressed
patient overload and having to accomptish too many tasks in a single duty day
many years ago. The following narrajve of a former UPCM clerk would be
sufficient to capture these observations:

“Many bewail that they are lell with so little time o read textbooks or
journals, What makes it frustrating is the time spent on nonessentiats be-
cause of the lack of organization and system. They would point out the lime
wasted in following up refemals, going to Xray, or rushing to the Central
Laboratory to bring specimens. It is our contention that one’s lezming ca-
pacities are also affected by the material and psychologic conditions around
him; and the one with a fresh mind can absorb mueh more from his readings
then another whose mind has been dulled by fatigue and lack of sieep,”

But the ultimate test of how well this entire system is doing is through
getting feedback (rom patients, the veceivers of the health care serviee, When
asked about their impressions about the UP-PGH clerks and interns ssigned to
them, patienis expressed:
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“Mukhang gumagaling akv dite: apet na huwan aka so (name of an estab-
lished, private hospitat in the Metropolitan Area): hindi ha ngu ako gumaling
ang mahul pa ng gastes! Selamat po sa PGH. maganda naman mag-
asikaso, basta may konting diperensiya. sabikin mo sa kauita (clerks and
interns decked to them). aefagaan agad  Sulemat s¢ PGH. Sa aming
mahihirap, libre ang serbisva. .. Ang mga doktor dito lahat mobabait. ap-
prozchable.. ™

" think 1 am improving hiere; | had been confined at |name of esiablished,
private haspital in the Meropolitan Area for four months. [ was ironic that
| did not get better there but | hud to pay so moch! 1 would like to thank the
PGH. The clerks and interns here do their job pretty well: 1 tell them of any
trouble with me and they attend 10 it jmmediatety. Thanks o PGH for free
service: all my doctors here ure good and approachable *

The collective feedback provided by patients, residents. consultants. clerks
and interns interviewed and observed means Lhat given the most difficult and
trying clinica! training, the mainecs leamn not just their basic medical knowledge.
More importantiy, they alse acquire mastery of this knowledge tw the high degree
of satisfaction of both their clinical supervisers and immediate clients, the pa-
tients. This further proves thut o fact, the expeniences provided by the official
curriculum are being reinforved #nd supplemented by the “pahirap™ (most us-
pleasant tasks} of the operational and hidder cumicula w produce most competent,
time-tested physicians, The whole collection of the experiences of these clerks
and intemns can be equated as just pant af the "strict and Jung peried of formal
imining necessary for the prolession.” Such experiences can be mterpreted as
necessary evils in onder te ensure that these clerks and interms would have the
knowledge and anitudes that will make them pass the sirict requirements of their
chosen profession. Similar 1 initiation rites, satsfactory performance during clerk-
ship and intemship is apparensly UP-PGH's idea of granting its students “ntcs of
passage” to the medical profession.

The Batch Cilture The development of a swong, cohesive and fimctiona
leaming group is also heavily buiit-up in the L!P-PGIE curriculum. From first 1o
intemship year, students are grouped alphabetivally into blocks of 6 to 9 studenis
each. Intems Bl and Bé explain how their groups developed into & solid one
whose history can be traced back as carly as their first year:

‘Sivempre, sanay na kaming magkakasama; since first year kasi dahil sa
aming mga apelvido, First vear pa lung, growp mates ke na sing ar
Hanggang ngayon (internship) kami pa rin! "

*Of course we are used o each other, we have been together since first year,
We arc grouped according to our sumames. Since first year, and we have
been group mates. Up ta now, at internship.
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The blocks passed through the normal stages of group development, They
went through forming stage because their blocks simply had to be formed because
of numerous lasks lo be done; then the slorming stuge where members struggled
with each other ur came mto conflict as they tried to do the task and a! the same
time adjust ta cach ather's gears (Forsyth, [983). This was fullowed by norming
stage where the group reeched an ‘equilibrium point of setting rules and standards
of performance acceptable to all members, Performing stage followed where 2ll
members of the blocks do their respective tasks to accomplish the group goals.
Blocks develop into a very strong group with a sense of social integration as they
pass through good and bad times. They were together during their “lirst™ like
their first successful execution of arterial blood gas test, episiotomy, and major
assists in the operating room. This simonp ntegration hardly wanes long afier
graduation, This is inferred from their resideni physicians' culiure. Most become
classmates agsin during ytra g while one out of a block of nine stu-
denls was engaged or mamea (o a classmate or 2 block mate! The whole expen-
ence shows that the intems practically grew up togesher hih as professionals and
PEISORS.

The eniire process of group experienve of both clerks and interns at UP-
PGH indicate that they are being developed as a uniform elile. (Giddens {1984)
describes this group es one thal shares the attnbutes of having a resiricted pattem
of recruitment and of forming a relatively tight unity. This type has clear sense of
class-consciousness because the members share a commen set of professional and
sociai amitudes, beliels and values all linked fo @ common occupation or class.
Not only did they pass through a rigid recruitment procedure upan entry 1o the
medical school; they are continually being “recruited” in the entire duration of
their medical ed  ion as their performance is always being tested for any sign of
incompetence or disqualification.

The Culture of Caping. The biocks made clinical training and medical schoo!
bearable to tntems. Together, they take part in various practices that enabled them
to cope with & rigid maining. Some of these identified were “gulangan "- meaning
to take advanwge of somebody. While blocks arc generally functional working
groups, there are some that are really difficult to deal with. These “magulang”
{wise, scheming people) block mates would just disappear and abandon their
posts. Jog-in a different time if they came Jate, etc. Then there was “hoarding".
Interns hoard extra pairs of glaves, synnges, gauze, et¢. when they rotate i some
generous ward. They used these stuffs when they rotated in aress where such were
not readily available. Anather statement froin Intem Bl clarifies this culture:

* We call this hoarding. The interns are the ones redistributing supplies.
I's like in Department X grg dami-daming syringes. Pumunta ka sa Depant-
ment Y, wafang sytinges. Pog nasa Department Y na kami, imbis na ma-
toxic kami dahil walang svringe. kukuha lang komi sa dinelwat namin!
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“We call this hoarding. The imems are the ones redistributing supplies. It's
like in Department X. there arc a Jot of syringes, Then you go o another
Department Y, there is a shortage of syringes. What we do if we are rotating
al Department X, we keep a few syninges. So that when our time to rotate at
Department Y comes and we would have immediate need of syringes, we
have a ready supply of the needed stofl.”

Another Iradition identified was the sunugan (literally to burn s in grilling
somebody) ritual. Intern B4 defines it as:

“Susugar is defined in one word: it's tevenge! Whoever has brushed you
aside differently or whoever pissed you off, You really wani the werld {o
know what an asshale ihas person is- sorry for the language! But it's a way
for us to come out ng... On 2 more positive note, i#'s alsh a venuc W praise
people na rin. Sa pirupitri rin namin ang mga taong bilib ka o sa mge faong
bow ka sa kanya kast he's really nice or he's really good.”

(Words in ialics: means the ritual serves also ax the occasion when intems
praise and thank all those whao inspired them and made them Feel good),

This ritual was ysually held at the last day of internship. During swugan,
interns gather together, they bring placards, whistic, snare drums and even karaoke
and revisit all the areas where they rotated. They would jeer the persons they want
to grill a1 the 1op of their voices, They do Lhe same thing o these they want to
praise. The tradition was apparently an accepted one because the various depart-
ments and their respective personnel showed willingness to sccommodate their
“visitors".

Sunugan represents a tradition where intems can temporarily set zside their
roles and pursie an opportunity for group therapy. It shows that in spite all
difficulties they encounter during the teaining, they are stil} willing to express their
dissent through the uge of legitimate and/or generally acceptable means of socizl
control. Even if some seclors get offended, the whole community does not per-
ceive i s destructive. This is in contrast with dissent expressed through violent
means thal threalen the very existence of society. This may pave the way for
deviance and may require another set of rules for contred.

Perpenution of hierarchy ond ineguality. There is a strong tradition of
hicrarchy and inequality at UP-PGH among physicians and between medical and
non-medical personnel. Interns perceived this as being 2 prey 10 en amay of
supeniors. This sentiment was expressed in the graffiti written all over their call
room. One graffito caplures it al:



Sara 107

Consultanis
Fellows
Senior Residents
Junior Residents
Inttms
Murses

\

NA (referring to rursing anendants)

Manongs The utility workers
Bantay The ;_ierscn whq is
waiching the patient
Pasyente _
The patient
Clerks
Germs

Figure 1. Food Chain in (Name of Ward); by order of harassment

If there is clear bierarchy and ineguality among medical professionals, such
is cven marked between medical end non-medical personnel. This is obviously a
source of discomfort between the two groups as revealed m many reminders such
as this poster found at the Blood Bank:

“Only Blood Bank persennel are allowed in working aress.
Others should stay in reception areas including DOCTORS."”

Sgd. Blood Bank Head

Similar posters are found in the other common areas where ell members of the
heglth teem come and go like the entrances and exits of the hospital. The waming
specially addresses the docters who seem to always be able to get their way around
1o the frustration of those in the other professions.
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CONCLUSIONS

This study looked &t the formal, operational end hidden cumcula of UP-
PGH internship program. Findings revealed how these are carried out in the
unique learning environment and point out the following conclusions:

Socialization of @ uniform elite. Findings prove tat the social repro-
duction of the medical profession is essentially the reproduction of a
uniform type of elite group. This refers to n group of p e who have
hieen chosen out of very suict selection procedures. As they undergo a
particular experience, thesc people find themselve  rming into a
highly cohesive group with very strong feelings of attachment to each
other, Not only were the clerks znd inlerns ugether as a functioning
learning group during study sessions and examination periods, they
were literally logether during their most irying times in medical school,
The long hours they spent during their clinical rotations, covering for
each ather, cheerirg for one another and just by being there, the groups
naturally evaive into one where their sense of unity could stand the
test of time.

Competence gap ameong the projessions. Date also strongly suggest
the reasons why emong the health professionals, those in the medical
profession are accorded the highest esteem. During their medical train-
ing cspecially durtng clerkship and intemnship, students are trained to
have a strong grasp of medical knowledpe as they apply them in
varipus clinical cases. Through oral, written and practical examina-
tions, through conlinuous reviews of petients’ charts and coaching
from their seniors, these medical students are sacialized 10 have in
their possession the slrongest resource that other professionals will
never have; that of medical knowledge, While other professions em-
phasize the ieaming of “processes”, 1hose in the medical profession
learn a rigorous scientific discipline as the “content” of their wraining
{Wesibord, [985). The medical profession therefore develops into a
group that has the morai and socia] integretion of a uniform elite, with
the power of a professional class based on the scquisition 2nd mastery
of medical knowledge. The profession is primarily knowledge-based
which evalves into allocative and authoritative resources, generating
for the medical personnel command over other people or instinations
(Giddens, 1973}, Furthermore, tha study also showed that the medical
profession is highly respecied by those from the health-related profes-
sions and the non-health personnel, e. g. patients and their relatives.
The smdy suppons the classic findings of Freidsan (1970) and Par-
sons {1951) that because physicians possess medical knowledge, there
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develops a sort of competence gap which leads to a social stratifica-
tion not only among those in the field of medicine but moreso, in the
general socicty. Waitzkin and Waterman { [974) summarized this main
argument as:

“The differential possession of technical knowledge us one source of
professionals’ power to shape the sction of their clienis. In this sense,
the “competenee gap” between profossionals and clients creates a
stratified relationship in which professionals hold a super ordinate
position and clients oceupy a subordinate one™.

). Preservation of the status guo. The competence gap that is being
inculeated by the medica) professions in itself explains the conserva-
tive nature of the said profession. The official curriculum maintzing
that medicine is a profession that can only be practiced by the most
competent people so its selection ¢riteria and the entire medical train-
g remain siricy, difficuit and challenging. To survive the Lraining,
medical clerks and intems develep coping mechanisms from both ex-
tremes: by simply working as hard as necessary and negatively, by
indulge in some acts of cheating and getting even. These identilied
coping mechanisms sre all in the personal level, they do not require
major stracturdl adjustments from both the trainees and the medical
center. To both, the whole collection of the experiences. pleasant and
non-pleasant valy serves as their “rites of passage” w0 the medical
profession. The ultimate result is the reproduction of a breed of medi-
cal professionals who are exactly the same as (heir mentors. 2 social
reproductton of the same type of doctors equipped with afl the compe-
tencics traditionally developed by the medical cemter, and also with
the norms, traditions and values inherent within the profession. The
study affirms that the medical profession is one that has built-in ca-
pacities to acquire legitimate suthority and high occupational prestige;
therefore it is expecledly conservative.
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1. NONSINGULARITY CONDITIONS FOR
TWO CLASSES OF CIRCULANT GRAPHS

LEONOR AQUINQ-RUIVIVAR and EDGARDOQ §. CUREG
Mathemaics Department, De La Salle University
2401 Taft Avenne, 1004 Manila

A graph is said o be singular if its adjacency matrix A = 4(G) is singular,
otherwise, (' i said to be nonsingular. For example, the complete graph K, is
known to be non-singular for n 2 1, while the cycle graph C,, is singular if and
only if n is divisible by 4,

A motrix 4 = {ai)] is said 1o be circulant if for each 7 > 1, the clement of row
i are obrained by cyclically shifting the elements of the (i-1)-th row one position 0
the right. Graph G is circulant if its adjacency matrix is circular,

in this swudy, we consider two classes of circular graphs, Forn > Jand | <
r < n, the graph C .7 or the r-th power graph of the ¢ycle graph C, is obtained by
forming the edge vy whenever there is a path of length less than or equal 1o r
Juining the two vertices x and ). On the other hand, we denote by C{r, n) the
circulant greph of order 21 formed by adding to the graph C,,f the 2dges joining
opposile vertices of the cycle graph. Qur aim is to determine conditions under
which these two classes of grapha will be nonsingular.

Key words: singular/noosingular graphs, circulant marrix, circulani graphs, r-th
power graph, eigenvalues, edjacency matrix, cycle gmph, greates
common divisor, least common multiple

21



212 Trans Kax, Aca. Sc1. Teeh. Phalippines 22: (2000)

1, PULSED 1064 nm Nd-YAG LASER DEPOSITION OF TITANIUM
ON SILICON [N AN AMBIENT NTTROGEN ENYIRONMENT

JOSE OMAR AMISTOSO, EDGARDO PABIT, MARILYN HUL,
and WILSON GARCIA
Laser Physivs Laboratary, Notional iustitute of Physics
University of the Phitippines Diliman, 1101 Quezon City

Pulsed luser depasition {PLD) technique was demonstrated for the deposi-
tion of tilznjum nitride (TiN) thin films on Si {100) substrates using 1064 nm
excitation. The target material used was titanium (99.5%) and deposition was
done under ambient N2 pressure. Spectroscopic analysis of the plasma plume
revealed emission fnes due to Ti(l) and NiD), which are the active species that
lead to the formation af TiN. Images of the films grown at different jaser pulse
energies show an increase in the number and size of deposited droplets and clus-
lers with inreasing faser pulse energy. A decrease in cluster and droplet size is
ohserved. with an increase in substraw lemperature. EDS data show an increase in
the Ti peak relative to the Si peak as the ambient N, pressure is decreased, An
tncrease in deposition time was found to bring about the growth of large clusters
and irregularly shaped structures on the substrate. Posi-deposition annealing of the
samples enhanced the crystallinity of the deposited thin Ttim.

Key words: pulsed laser deposition, titanium niride, laser sbiaton, laser-pro-
duced plasma, optical emission, Nd-YAG laser, SEM, XRD, titanium,
nilropen

3. TOURNAMENTS THAT ARE NOT
RESIDUALLY GRACEFUL

SEVERINO V. GERVACIO
Deparimeni of Mathematics, Colfege of Science,
De La Salle University
2401 Taft Avenue, 1004 Manil

A digraph consist of a set of verlices and some directed line segments,
called arcs, joining pairs of vertices. Let m be the number of ares of a digraph [,
Labe] the vertices of D using distinct values from the sev {8, 1, 2, ..., m}. If xand
y are vertices formmg the arc xy. assign [0 it the value fx}Ay), were fix) and fy)
denote the labels given 10 the vertices x and y. respectively, If all these values
assigned to the arcs are distingt modulo m, and nene of them is 0, the labeling is
said to be a graceful labeling and the digraph is called a gracef! digraph. This



Mathematical, Physical and Engineering Scizaces 113

was the concept inwroduced by Bloom and Hsu in 1982. They noted that such a
concept of labeling hag an appiication o a problem on netwark addressing.

In 1999, the author introduced a similar labeling as follows. Label the veni-
ces of the digraph using distinet values from the set {0, 1.2, ..., m}. Also compute
for the induced arc labels £x)«f(v). If these values form a complere residuc system
modulo m, the labeling fis called a residually gracefi! lubeling and the digraph is
called a residually graceful digraph. In an ongoing rescarch, the author nes shown
that there exist digraphs that are graceful but not residually graceful, and vice
Yersa.

In this paper, we consider a special class of digraphs called tournaments,
Consider a round-robin tournament involving o players. Let the players be verti-
ces of a digraph. We form the arc from & vertex 1o another vertex ¥ if an anly if x
beats y. The resulting digreph is called a wumament of order n. There are no
published results yet on residually graceful digraphs inssmuch as the concept was
an original idea of the author was introdoced less thar a year ago only. The author
has obtained some resuls on gracefu! and residually graceful paths and circuits.

Exampies of tournaments that are residually gracefirl are given in this paper.
Likewise it establishes the existence of some tournaments that are not residually
graceful. Sufficient conditions on the order of a toumament for it not to be residu-
ally graceful are established.

Key words: digraph, vertex, arc, path, circuit, graceful labeling. residually grace-
ful labeling, toumamen.

4. ASSESSMENT OF INFLUENTIAL OBSERYATIONS IN PRINCI-
PAL FACTOR ANALYSIS

ZENAIDA F. MATEQ! and YUTAKA TANAKAZ
! Depariment of Mathematical Sciences and Physics
Ceniral Luzon State University,

Murez, 3120 Nueva Ecjja

2Depariment of Environmenial and Mathematical Stiences
Okayama University, Tsushi Okayama, Japan

In the present study, a method for detecting influential observations using
iterative principal factor analysis is proposed. To do this, some influence func-
tions J(x; LLT) and f{x; 4) were derived for the common varience matrix T=LL7T
and the unique veniance matrix A, respectively. The main objective here is to
investigate the influence of & small change of data on the result of the analysis. To
assess the influential observations, some influence measures like the Euclidean
norm of 4% end T™were derived which correspond to the theoretical influence
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functions for the twa components 4 and 7= LL7 of the common variance decom-
position, The resuits of the study have shown that the application of the Principal
Factor analysis (PFA) o the given data set clearly reveated & two-factor model.
Furthermore, the proposed influence function at &Y showed that the Empirical
Influence Curve (EIC) based on the differential cosflicient can be used in practice
instead of the Sample Influence Curve (SIC} for detecting influential observations
In PFA.

Key words: influential observations; influence fimction; principal factor analysis;
perturbation thecry of eigenvalue problems; unique variance matrix;
COMUTON Variance matrix

5. INTRODUCTION TO THE JLC STUDY FRAMEWORK

AKIYA MIYAMOTO!, KEISUKE FUJI!

ALLISTER LEVI C. SANCHEZZ, and ANGELINA M. BACALA?
1High Energy Acceleraior Research Organization (KEK)
Tsukuba, Japan
2ITHEP, Mindanao Siate Universitv-lligan Institue of Technology
0200 Higen Ciry

The impenance of computers in the field of High Energy Physics (HEP) is
beyond question. Computer simulations have been utilized to guide experiments,
predicting the possible outcomes, providing a velid comparison 1o acquired data
based on accepted or proposed physical thearies.

In the last 10 years, wide cxperimental efforts have been poured to detect
the last undiscovered particle in the Standard Model - the [liggs boson. Huge
experiments) projects have been initiated in the United State and Europe to this
end. In consonance with this worldwide endeavor the Asian HEP communiry
proposes (o build its own: the Joint Linear Collider (JLC). /the JLC will be built in
Japan.

Here we present a software designed to meet the needs for HELP studies in
the JLC: the JLC Study Framework (JSF). We then discuss the processes of event
generations, simuiation, event reconstruetion, data acquisition, and data analysis
in JSF using as an example the Standard Model Higgs produetion process e*e —
2%, > qqbb.

Ky words: high energy physics, JLC srudy framework, Higgs boson, computer
simulation
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6. COMPUTING IN A BEOWULF CLASS COMPUTER SYSTEM

ALLEN S, DAHIL]
Computatianal Physics Laboratory, Department af Physics
Mindanao State University-lligan Institute of Technology
2200 fligan Ciry

Cumrent PCs have achieved 2 performance comparable to the high-end UNIX
workstations, at a small fraction of the price. Commodity PCs have become the
solution to CPU needs, even for large scale computing in physies. The develop-
ment of free software has made compulations even easier,

The Beowulf class computer gystem 19 4 type of parallel or disiributed sys-
tem, which eonsists of interconnected commodity-of-the-shelf (COTS) personal
computers working together as a single integrated computing resource. A ceftain
computztional task could be divided among the computers to fasten execution of
the ask.

At MSU-IIT, we built a three-node Beowulf system. Each node has twa
350-MHz Pentium 1 processors. All softwares used are frecly available in the
Intemet. Communication of the resulis between nodes is done by messzge passing
library Message Passing Interface (MPI), or Parallel Vinual Machine (PVM).

Initial computations show that the performance of the MSU-IIT Beowulf
system is 5 to 6 times faster compared to a single processor PC. Since a Beowulf
computer system is expandable, installing additional nodes to the existing system
increasex its computational power.

We can thus build 2 system with performance comparable to high-end RISC-
based computers at & small frection of the price.

Key words: computing, Beowulf system. computer, message passing inierface,
parallel virtual machine

7. THE FULL PINCH TECHNIQUE GAUGE INVARIANT
HIGGS BOSON SELF-ENERGY

CESAR P. PALISOC
National Institute of Physics
University of the Philippines Difiman, 110! Quezon City

The Pinch Technique (PT) is &n slgorithm that renders one-loop gauge and
scalar boson self-energies of renormalizable apontaneously broken non-abelian

.
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gauge field theory gauge invariant. In scatlering processes at one-loop level, PT
enravels self energy contributions from vertex and box diagrams that are other-
wise excluded in the conventional manner of computing self energies. In general,
by itscll, this pinch self-energy contribution is gauge dependent. When combined
with the conventional self energy, this PT contribution exactly cancels the gauge
dependence of the former rendering the combined self energy gaupe invanant.
The resulting PT gauge invariant self encrgy satisfies de  ble properties Tike
resummability, unitarity of the S-matrix, and process dependence.

The PT arose from a search for a self consistent scheme for constructing off
shei! Green's functions which are of utmost importance in cases where the con-
ventionu| perturbation theory breaks down like in the sirongly coupled theory of
Quanum Chromodynamics and in the vicinity of resunance in 2 weakly coupled
theory of electroweak interaction in the standard model,

In this work, the S-matrix PT framework inspired by Degrassi and Sirlin i
implemented in caleulating the full PT cor  ution to the Higgs boson self energy
in the general renormalizable RE gauge, The scattering process considered 1s a
four-fermion pr~ . with the Higgs boson as imermediate state. The relevari
amplitudes reflecting the gauge boson und extemal fermion mterzctions are de-
scribed in terms of mawix elements of Fourier ransforms of time-ordered product
of curent operators. Throuph successive currenl conimartion with the iengitudinal
four-momentum found in the propagator of massive vector boson  ‘ard identi-
ties are miggered. Relevant pinch contributions are then identified upon application
of appropriate equai-time eommutators of cutrents,

The results obtained have the following desiruble properties. The full Higgs
boson PT eomribution vanishes on-shell, which is a welcome property it one
adheres 1o the cormecmess and validity of the Bomn approximation to the decay
width of the Higgs boson. In the 't Hoofi-Feynman gauge, the full PT result
agrees with Papavessiliou’s and Philafisis' results. For gauges other than the "t
Hool\-Feynman gavge, our results differ only with respect 1o the UV -quadrati-
cally divergent terms of the result whose origin may be traced 1o the contributions
coming from Ledpoie and seagull graphs. which they omitted in their consider-
ation. The significance of these UV-quadratically divergent terms should not he
undercstimeled though, since they render the non-absorplive pan of the Higes
boson self energy gauge independent as well. Finally, our results shows that the
full PT gauge invariant Higgs boson self energy evaluated in the framework of the
general renormalized R -gauge is idemically equivalent 1o the full PT Higgs
boson self energy 't Hooft-Feyman guuge, a property likewise found in
Papavassiliow and Pilafisis.

Key words: Higgs buson self energy. elememary panicle physics. electroweak
interuclions, non abelian gauge field theory, S-matrix Pinch Tech-
nique, gauge invariance, radiative corrections, perturbation theury
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8. NEW MEASUREMENT OF MEAN LIFETIME OF
ATMOSPIERIC MUONS

ROSARIO L. RESERYA, RUELSON 8. SOLIDUM
and ANGELINA M. BACALA
Depariment of Physics, Mindanao State University-Higan Institute of Technology
9208 Higan City

Recent measurements on the mean lif  1¢ of atmosphenc muons have been
carried out through the months of August to October 1999 at IITHEP Labaoratory,
1ligan Ciry. A vertical slack of three plastic detectors is utifized to identify cosmic
ray muons decaying in a wooden absorber. The method employed 15 & measire-
ment of the distribution in duration of the time intervals betwesn the stopped
cosmic-ray muons in plastic scintillation counters and the detection of the decay-
ing electron in the downward direction,

The standard nuclear physics instrumentation. NIM and CAMAC., are used
in this study. The experimenial methods and technigue are reported. A brief de-
scription on the propertics and the electro weak decay of tnuon i —* e v, v s Bre
also discussed.

Muon decay time distribution curve is shown where a fit of the distribution
to the exponential (-Vt ) yields a mean Lifetime 1,= 2176 *  0.0429 psec, a
value, which is significantly in good agreement with internatiunally accepted p
mean lifetime ¢ = 2.197 = 0.0004 usec as presenied by the Particle Data Group.

Key words: muon lifetime, NIM, CAMAC

9. MBE GROWTH OF ZaTe/Zn(S, Te) SHORT-PERIOD
SUPERLATTICES

SHIRLEY TIONG-PALISQC!, MATTHIS KORNZ,
and WOLFGANG FASHINGER?
!Physics Department, De La Salle University
2401 Taft Avenue, 1004 Manila
’Physikalisches Institute. Univesitaet Werzburg
Wuerzburg, Germany

ZnTe/Zn (8, Te) short-period superlattices have been grown by eur group
on ((01) GaAs substrates with very good structural quality. The growth conditians
were found to e quite reproducible, leading to a series of samples with periods
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between 12 to 29 angatroms. Characterization of the samples with high reselution
x-ray diffraction confirmed the high structural quality of the samples showing that
ali are pseudomorphically grown. The relaxation behavior is strongly influenced
by the ZnTe well-width with two critical ZnTe-thicknesses observable.

A substrate temperature of 280°C was chosen in order to evoid Tellutiem
cluslering. ZnS was deposited from a compound source allowing the growth rate
of ZnS at four different substrate- temperatures tc be measured. Our group found
from [aser intarferometric oscillations that the growth rate decreased from one
Afsee at 150°C 1o 0.8 Asses at 220°C. No ZnS growth could be observed at
240°C. In(S, Te) barriers with low Te content were grown instead of ZaS harri-
ers.

A 200 mm-thick GaAs buffer was grown on {001} GaAs substrate ina l11-Y
epitaxy chamber after oxygen desoption. The sample was then transferred under
uitre-high vacyum to a [1-¥] changer, A 20 nm-thick ZnSe buffer was deposited
followed by a ZnTe/Zn {8, Te) superlattice siructure. A serics of lattice-matched
samples with intended periods of |, 18, 24, and 30 angsiroms were grown. The
numbers of periods were between 120 and 200 leading to 2 wota] layer thickness of
between 200 nm and 400 nm.

The superlattices were grown wnder Zn-rich conditions. Zn, Se, and Te were
evaporaied  from elemental sources while ZnS was used in its compound form.
A growth temperature of 280°C was chosen for all samples. The shutter opening
times were varied to achieve lattice-matched samples with different periods, The
beam fluxes were kept constant during the growih of the whole series, To circum-
vent the immediate relaxation of ZuTe grown on GaAs due to a very high Izttice
mismatch, the first ZnTe well was made to be only half as thick as the others. This
first ZnTe well was then counterstrained by the succeeding Zn(S, Te)-barmier.

All samples were characterized with high resolution x-ray diffractometry
(HRXRD). To determine the superiattice period, lattice constant and the strain,
£1-20 scans were performed around the (004)- and the asymmetrical ([15)-reflec-
tions of the GaAs substrate. To distinguish between mosaicity 2nd inhomogencity,
omgga scans around the (004 )-rehex of the zero-order satellite of the superlattice
were carried out uging a (200) fonr-crys1al monachromator with an x-ray mirror
on the incident side and a three reflection (220) Ge analyzer-crystal on the exit
side of the diffractometer,

The results showed that shon-period ZnTe/Zn{Z,Te) superlatiices can be
grown on GaAs substrates with high structural quality and reproducibility. The
ZnTe wel! thickness is the crucial facter for growing samples of perfect crystalline
guality, Moreover, the relaxation behavior is influenced by the amount of the
average strein in the sample and the incorporation af nitrogen.

Key words: MBE, ZuTe/Zn (8,T¢), short-peried superlattice, substrate-tempera-
ture, ZnSe buffer, lattice-matched, relaxation, XRD, ZnTe well
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10. ENERGY ANALYSIS OF A “DRAGON KILN”
FOR FIRING “YIGAN JARS"

SAMUEL 5. FRANCO and JAMES R. NALUNDASAN
Depariment of Maieriuls Science ond Engineering, College of Engincering
Mariann Marcos State University
Batar, 2906 Horas Norte

The firing of ceramic products invelves the partial fusion of the body and as
it proceeds, the propartion of the plassy bond increases and the apparzat porosity
of the fired product becomes progressively lower. In the case of “Vigan fars”,
these are fired o vitrify in fuelwood fired “Dragon Kilns™ with a length of 30 to
50 meters. The kilns can accommodate different types of ware of various sizes.
The thermal consumption.

Resulls of the evaluation indicate that the kilns consume an average of 30 to
50 cubic meters of fuelwood per firing, tbe firing cycle takes an average of five
{5} days including the preheating phase. The maximum temperature recorded as
1250°C. The uneven heating of the kiln was found to be due the changes in wind
directions during the frirg process which resulted in cracking and over-firing.

Proper sequencing of the operation with the pre-heating process results in
bener fuclwood use efficiency. The installation of contraptions c¢an reduce the
occurrence of uneven heating.

Key words: ceramics, Dragon Kilns, energy. fuglwood, Vigan Jare, vitrification.

Il. AN INVESTIGATION ON THE POTENTIAL OF HIGHLY
ABSORBENT MATERIAL OBTAINED FROM SURPLUS
DIAPERS AND SANITARY NAPKINS AS
LAHAR CONDITIONER

EMILYN . ESPIRITU, KHERVIN CHENG CHUA,
and ABIGAIL TORRES
Ervirormental Science Program, Ateneo de Manila University
Loyola Heights, 1108 Quezan City

Volcanic eruptions such as that of Mt, Pinatubo in 1991 bring about great
devastation 1o the lives of people especially those who rely on the land for their
livelihood. In line with the effort of providing assistance to the lahar affected
communities, the study was undertaken o explore the possibility of using highly
ahsorbent material such £s those obtained from surplus diapers and sanitary nap-
kins as laher conditioner,
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Treatment of fahar contining varving amounts of the absorbent material
{e.p. 0.6 kg 1.2 kg, 1.8 kg, 2.4 kg, 3.0 kg, 3.6 kg) were prepzred in three
replicaes under (we experimental set ups — one set was trealed with 14-14-14
balanced fenilizer and the other without fertilizer. Controls included pure tlahar
and pure yarden soil. Each pot was planted with five kernels of com and was
watered with a specified amount of tap water daily. Qbservations on the length of
stalk, nuntber of leaves, length of leaves, and other chanpes in the general appear-
ance of the planis were also noted daily. At the end of the test period, physical and
chemical analyses were performed 1o determine the [llowing: (physical bulk
density, water holding capacity, field capacity, pecmanent wilting point, percent
available meisture; (chemical) ptl, availahie phosphorus, organic matter content,
total nitrogen, cation exchange capaciny.

The results showed that highly absorbent matenal produced some sipnifi-
cant improvement of |ahar such as decreased bulk density, increased water holding
capacity and improved organic matter content, However, there was no improve-
ment on the permanent wiiting point and percent available moisture  values.
Resulis from the plant growth experiments show that the smaller the amount of
conditioner added 1o lahar, the more fibrous the root system of the plant became.
The addition of fertilizer resulted in healthier plants compared 1o their counter-
parts in the non-fertilizer set up.

Key words: M1, Pinatubo, lahar, ganden soil, diapers, sanitary napkins.

12. GENERATION OF NAFIL LOOPS OF SMALL ORDER

RAOUL E. CAWAGAS
SeiTechRé& D Center, Polwechnic University of the Philippines
Sta, Mesa, Manila

The determination of al) non-isomorphic loaps of 2 given onder n is one the
difficult problems in the theory of loops and quasigroups. This paper dezls with
the computer generation of loops of small orders 1 = 3, 6, and 7 belonging to the
class of NAFILs (non-associative finite invertible loopy}. This class includes the
familiar 1P, Moufang, and Bol loops. However, there are many other interesting
loops in this class that have nol ye1 been studied s much as the familiar loops.

The NAFILs of orders # = 5 and & were determined at PUP in 1996 using a
Pascal program called ICONSTRUCT. Because of the enormous number of pos-
sible loops of order n = 7, the distinct NAFILs of this order were determined only in
1599 by a collaborative work with Prof. H. Zhang {Department of Computer Sci-
ence, University of lowa, USA) using two software system, SEM and SATO, and a
upper computer (with 48 Pentium {1400 processors). The results are shown in the
table:
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I Qrder 5 6 7
Number 1{CNA) L]3(7A+26NA} | 2,333 (16A F233INA)

Where A = Abelian and NA — Non-Abelian. These results have been posted in
various [nteret discussion forums and they have aitracted the attention of loop
theorists.

Key words: loops, non-associative, inverlible, non-isomorphic, |F, Moufang, Baol
Loops, NAFIL, quasigroups

1), IMMOBILIZATION OF TOXIC HEAVY METALS
FROM ACADEMIC WASTE

NCEL T. DE OCAMPO
Research and Development Center. Rixad Technological Uaiversity
Mandalupang City

Stabilization/solidification is known es the immobilization of reforming woxic
beavy metels to reusable material. Stabilization is @ process by which contami-
nantg are filly or partially bound by the addition of supporting media. binders, or
other modifiers. Solidification is a process employing addilives by which the
physical nature of the wasle is altered during the process.

The concentrations of cadmium, copper, lead, manganese, mercury, and
nicke] was established wtilizing Atomic Absorption Spectrophotometry {AAS),
Varying proportions of waste, cement, fine aggregate, and coarse aggregate were
mixed and solidified in metal cylindrical molds, Simulated leaching of wxic heavy
metals was conducted and the amount of contaminants was determined using
AAS, The compressive sirengths of both conwol- and experimental specimens
were established utilizing the Universal Testing Machine, Scanning Electron Mi-
croscopy (SEM} confirmed the binding mechanism between cemenl and
COnBMinants.

The SEM result supports the comprehensive strength and leaching data. It
further confirmed that cement can immobilize the toxic heavy menals in academic
wagte. Whether in combination with cement alone, or with cement and aggregates,
academic waste in liquid or solid form can be solidified to produce specimens
with highly acceptable comprehensive strengths.

Key words: immobilization, solidification, stabilization, leaching, contaminants,
concrele, toxic beavy meuals, academnic waste, comprehensive strength,
salidified waste
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14, CAUSTIC SODA RECOVERY IN A BOTTLE WASHING
PLANT USING MEMBRANE TECHNOLOGY

C. YISVANATHAN' and ANNA MARIE M, HUFEMIA?
! Environmentai Engineering Program, Asian Institute of Technology
Bangkok, Thailand
Environmental science program, Ateneo de Manila University
Loyola Heights, 1108 Quezon City

The edvent of using light containers such as aluminum cans and polyethyl-
ene terepthalate (PET) bottics for beverage packing has not at all phased-out the
use of glass bottle. Todey, glass botiles are still being reused widely by beer and
softdrink companies. The reuse of such in the production process entails 2 thor-
ough cleaning of these retumable bottles before refilling. During the botile cleaning
procegs, the beverage industry uses a large quaniity of water and caustic soda
solution for washing and rinsing operations.

When spent caustic soda is firally discharged, the usual practice is to treat il
by neulralization using acidic waste streams. The problem with this process is that
it produces a solution highly loaded with sodium that will eventually be detrimen-
tal to soil quality. Therefore, an effective way of minimizing the amount of caustic
soda used and discharged from a processing plant must be found,

Membrane lechnology can be applied for ¢austic recovery, This is done by
passing the canstic sclution through bane-stable membrunes that can remove some,
if nol al], types of dissalved and suspended orgenic contaminants. Particles and
colloids with size preater then 0.2 pum can be elfectively rejected by microfiltration
{MF). On the other hand, nanofiltration (NF} can separate molecules and ions with
size less than 10A. When membrane filtration is employed, the caustic solution
may be recovered and the amount used in the process would consequentty be
lessened. Likewese, the teta) required volume of process water would be reduced.
However, very lsttle informalion is available on this kind of membrane system
application. Only manufacturers of aikali-stable membrane have conducted the
few studies done on the feasibility of this membrane application.

This research gimed o determine the performance of MF and NF in cgustic
soda reovery at pilot-scale level in terms of rejection rate, optimum applied
pressure, and permeate quality, The efTluent stream from botile washerts of one of
the largest sofidrink nunufacturing plants in Thailand was subjected to membrane
filration using MF and NF. The study revealed that Lhe MF/NF system can purify
the caustic soda 10  certain extent and can be reused back to the bottle washing
units. Within the studied pressure ranges, the optimum applied pressure was deter-
mined as 10) kPa for MF and 1,414 kPz for NF with comesponding permeate
fluxes of 235 and 15 Lim2-h, respectively. Based on these figures, a large-scale
installation was designed for the research site and a financial analysis was con-
ducted for the system.
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Key words: cavstic soda recovery, microfiliation, nanofiltration, beverage indus-
try, membrane technology

15. A COMPOSITE INDICATOR FOR LAKE WATER QUALITY
MONITORING AND ASSESSMENT

NOEL L. GAURAN! and FELING P, LANSIGAN?
iState Polptechnic College of Palawan
Aboclan, 5302 Palawan

“Institute of Statistics, College of Aris ard Sciences
University of the Philippines Los Basios, College, 4031 Luguna

A composite indicator of water quality wes formtulated in this study 1o
assess the suitability of lake ecosystem for various intended purposes, such as
fisherics development. A single value is emenable to the same descripion and
interprelalion whoever i3 doing the assessmen: and prejudices on cerain water
quality vaniables would be eliminated.

The compusite water guality indicator (WQI) was formulated by eliciting
opinions from a panel of water quelity experts the choice of variables, scaling
procedures, and weights, The sampling distribution of WQI was estimated using
the Monte Carlo simuiation, the validity of which was verified for simple cases by
showing that simulation and analytical derivation yicld the same reslss,

Ten physicochemical and two biological varisbles were identified to consti-
tute the compasite indicater. The additive model was used in formulating the WQI
because of i3 relanive simplicity and sensitivity to extreme vatues. The WQL,
which ranges from 0 (extremely worse condition) to 1 (best condition) may be
classified as either very good, moderate, poor, or unaccepted by referring to 2
tsbulated guide.

The WQI was applied to the water quality data for Lagune de Bay. The WQI
has a beta distribution, although lests also showed that normality has been antained
for sample size # = 4 or higher. The standerd error of the mean of WQI was
0.0513 / Vn, where n is the number of sampling stations, The reliability of WQI
may be evaluated further by consiructing confidence inlervals about pe,.

A test of hypothesis was formulated that would declare 2 given body of
waler as suitable for fisheries development if the computed composite indictor is
at least 0.50. The pawer function was plotted for varying sample sizes and values
for py. A graph showing Lhe required sample size for fixed power and toierance
(U.SU-pQ.) was also constructed which can be used to determine a cost-effective
monitonng program. Thus, 25 observarions are needed to anain a power of 0.90
when the tolerance level is set at 0.03.
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The WQ! was also applied in the asscysment of bodies of water other Lhan
Laguna de Bay. Using the same WQI, resuils showed that the state of water
yuality of Taal Luke in Batangas and Tudlak Lake in Laguna were “good™ snd

rute,” respactively. The ability of the cumposite WQI 1o differentigte the
staig of [ake water guality demonstrales the potential applicability of the compos-
ite indicator.

16. RADIOLOGICAL ASSESSMENT OF FORMER
US BASES: 1. CLARK AIR BASE

EMERENCIANA B. DURAN, TERESA Y. NAZAREA, TEQFILO Y. GARCIA,
CECILE M. DE YERA, ROLANDQ REYES, ALEJANDRO Q. NATO, JR.,
And ANTONIO A, ASADA, JR.

Philippine Nuclear Research Institute
Commonwealth Avenue, Diliman. Quezon Ciyy

Conversion of the former US Air Base at Clark, Pampanga into an economic
zone with plans for exiensive commercialization of the area requires radiological
assessment of Clark Special Fconomic Zone (CSEZ). The Philippine Nuclear
Research Instirute, having the capability to measure radiation contaminalion, initi-
ated a study to perform a radiolopical survetllance of the former US base in Clark.
Natural and anthropogeric radialion measurements in ambient air in (31 km of
CSEZ road nerwork is achieved using a computer-based carbome gamma radia-
tion spectrometric system (Eploranium Gr-650) equipped with 2 global positioning
system (GPS).

Namwral mdioactivity concentrations by carbome gamma spectrometer for
potassicm (K-40}, uranium (U-238). and thorium (Th-232) were measured w
36.44+82.28; 15864 3.23, and 13,08 t 3.16 Bg. kg sample, respectively with
corresponding tolal absorbed dose rate in air of 26.30 + 6.68 nGy/h. Tolal ab-
sorbed dose rate in topsoil of nawrel radionuclides (K-40, U-238, and Th-
mensured by gamma spectrometer (HPGe) is 19-22 nGy'h. These values are within
the background concentration vis-a-vis  termestrial absorbed dose rate of the
whole country {23 nGyh),

Evaluation of anthropogenic or man-made source of radiation in air using
the carbome gamma spectromerric system indicaled men-made sources from Cs-
137 gamma radiation is ol present within the CSEZ, Measurements of Cs- 137 m
lopsoil showed values (0.98 - 4,64 Bg-kg) lower than the activity range concen-
tration of Cs-137 in the counry (<0.09-12.77 Bg/kg dry weight). Analysis of
Us-137 in drinking water from wells including those from Cabcom and DCDC
mein oflice showed values lower than the lower limit of detection in HPGe. The
results of radioactivily analyses of air, wpsoil, and water fron the Clark Special
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Economic Zone further established that man-made radioactivity (Cs-137) is not
preseat in the former US Base in Clark.

Key words: assessment, US military bases, natural radioactivity, anthropogenic,
radionuclides, air gamma dose rate

17. VISCOSITY SENSOR BASED ON A PIEZOELECTRIC
QUARTZ CRYSTAL

DOMINIC S. CUADRA and FORTUNATO 8. SEVILLA 1iI
Universitv of Santo Tomas
Esparia St., 1108 Munila

Conventional viscosity measurements usually require a sizeable amount of
liquid sample {ea. 5 (o 20 ml.), considerable measurement time, and some special-
ized personnel skilis. The mosl commonly used devices are the capiliary viscometer
and the “stee! ball” viscometer. In order to simplify viscosity deternvination, a
novel viscosity sensor was developed based on a piezoelectric quanz crystal. This
device exploits the effect of the viscosity of a liquid medium on the resonant
frequency of a piezoelectric crystal.

In this sensor, one side of the quartz crystal was exposed to about uL of the
fiquid sample in a fabricatcd sensor cell. The piezoelectrie crystal was driven to
vibrate through an oscilletion circuit based on a TTL device and the osciitaton
frequency was measvred through a frequency counter. The sensor exhibited a
response within | secund and reached a steady state in 2 minutes, In the presence
of liquid sample, the sensor displayed a decrensed frequency. The response was
highly repeatable even at random sampling procedures. A highly linear relation-
ship was observed between the frequency and the square root of the product of
density and viscosity, The response characteristics of this sensor cold make it
useful for 1he on-line measurement of viscosity in industrial processes.

Key word: viscosily sensor, piezoclectric ceystal, quartz crystal
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18, PROCESSABLE pH SENSOR BASED ON CONDUCTING
POLYANILINE

KAREN S. SANTIAGO! and CHRISTINA A. BINAG?
IChemistry Department, College of Science

Research Center for the Natural Sciences
University of Santo Tomas
Espada 5., 1008 Manila

Polyaniline (Pan) is one of the many organic polymers that offer commer-
cial applications. It is being used as coating of films for corrosion protection and
as material for electrochromic digplays that operste rechergeable bameries and
optical devices. We have developed it as a processable pli-sensor thal serve as an
alternative 10 glasy elecmode. The latter has been found impractical in clinical
laboratories because of its fragility and large volume requirement of body fluids
that are difficult 10 obtain, A Pan-coated metal wire is robust and could be as
smal! as 0.17 ¢m?, Hence, it could be inserted in vivo for real ime pH monitoring,
The preparation of the poientiometric pH-sensor invelves 2 smaightforward pro-
cedure, and is inexpensive, making it highly processahle. Absence of an internal
filling solution in the sensor allows it to be used in any position - it may be placed
vertically, horizonrlly, or upside down. Elecirochemical polymenization was car-
ried out in devising polyeniline-coated pH sensor. The optimum starting compounds
and conditions for elecwode fabrication &re: 0.10 M aniline monomer, 30 mg
Bovine Serum Albumin (BSA) dopant, (.10 M Trisfhydroxymethy!}-aminomethane,
at pH 7 30-minuie polymerization time withoul stirming, piatirum wire suppor
and 9.34 mA cm? current demsity.

The sensor showed a sub-Nemstiun response of -42.06 mV/pH (0.5), a
linearity of 0.9985 and favorable response time of ~ 3 minutes for 3 replicates
from pH3 to pHI0 at room remperature. The conducting polyeaniline-based pH
sensor exhibited low hysteresis with -m-5.83 mV/pH, low drift with an RSD -~
<4% high repreductibility with an RSD = ~ <3% end lifetime of > 1.5 months,
Through Cyclic Voltammetry, the growth of polyaniline onto a platinum disc was
monitored. The voltammogram showed three forms of polyaniline: the reduced (-
1.03V), conducting (-1.069V), and oxidized (40.061 V) siates.

The polymer fitm surface of PAIBSA sensor wes analyzed using X-ray
Photoelectron  Spectroscopy (XPS} and Scanning Electron Microscapy (SEM).
Via XPS, a wide scan spectrum of Pan/BSA wes achieved showing the elementel
composition Cis, N1g, and 015, The absence of S2p peek at Eg ~ 168 eV indicates
that the BSA dopant exist mostly in the bulk of the polymer film. $EM showed
hexsgonal-shaped flakes on Pan film on Pt wire under 5000 magnifications, The
characteristics of the devised potcutiometric pH sensor based on conductive
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polyaniline presented are that it has good sensitivity and linearity making ir a
suilable aiternative to the conventional pH glass electrode.

Key wends: polyeniline, conducting potymer, sensor, pH, potentiometry, SEM,
XPS. BSA dopant, Tris (hydroxymethyi}-amino methane buffer,
Nemstian

19. FABRICATION AND CHARACTERIZATION OF CONDUCT-
ING POLYTHIOPHENE AND POLY
(3-METHYLTHIOPHENE) MODIFIED SENSORS

CHRISTINA A. BINAG!, JELYN J. JABONZ, GLENN WESLEY §. CLZ,
and KARINA MILAGROS R. CUI2
{Research Center for the Natural Sciences

Chemistry Department. Coilege of Stience
University of Sanita Tomas, Espafa St., {008 Manila

Conducting polymer, an organic materiel with both electrical and mechani.
cal propertics had gained i6 popularity as potentiometric electrode. This kind of
electrode has the advantages of being robust, and with higher mechanical strength,
In this study, conducting polymers such as polythiophene (Pyp) and poly(3-
methylthiphene) (PAMTp) were developed by elecrochemical polymerization. The
optimum polymerizatior conditicas for PAMTp monomer, and 30s polymerezation
time. While the optimized polymenzation conditions for PTp were 0.1 m thiophene
{Tp) monomer. 10 mL chloroform, P+ solid support, 1 mA current, 0.1 MC10,
dopant, and 20 s polymerization time.

The PTp-conted [H] sensor exhibited sub-Nemstian response (335.42 + .80
mV/pH} and good linearity (0.9925) over hydrogen ion corcentrations of 10+ 1
10-19 M, The 3MTp-based electrode gave 2 sensitivity response of 47.56 £ 2,51,
VipH with lineanity of —0.0.99775 wwards [H] in concentration range of (0™ to
10-'°M. The potentiometric characieristics of the sensor include calibration curve,
memory effect, electrode lifetime, hysteresis, electrode drift, and electrode selec-
tivity. Scanning electron mieroscopy (SEM) was used to study the electrode surface
compaosition was charsclerized by X-ray photoelectron spectroscopy (XPS).

Key words: poiythiophene, paly(3-methylthiphens), conducting polymer,
electropolymenization, pH potentiometry, sensor, cyclic voltammetry,
XPS, SEM
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20. COMPARISON - CONTINUOUS PROCESS OF | YSINE PRO-
DUCTION LSING IMMOBILIZED AND FREE CELLS OF Coryne-
bacterium plutamicum

CHAY BINH PHAM and REYNALDO V. ODIAMAR
National Institute of Molecular Biolagy and Biotechnology (BIOTECH)
Univeristy of the Phifippines Los Bados, Colfege, 4031 Laguna

Different gelling agents were used to immubilize viuble cells via either
alginate or x-carrageenan gel beads. Based on cell leakage from the gel beads.
oxygen and glucosn diffusion coefficients and toxicity of the gelling agents, SrCl,
was found to be the best for the immobilization of microbial cells not only in
alginate but alse in carmageenan bends. Using Sr-caagecnan gel beads, a Jysine
concentration of 12.5 g/l was reached in the continuous fermentation with a
productivity of .75 g lysine/Lh,

To overcome problems of low mass wansfer commonly encountered in im-
mobilized aerohic cell formentation, continuous L-lysine production using free
cells in 2 stired tonk bioreactor coupled with a ceramiv membrane was developed.
Without ceramic membrane, haich fermentation with Carveebacterium gltamicum
{wild type) exhibited & volumetric productivity of 0.1R g lysine/L. h. with a
maximum lysine concentration of 9.4 L. When a ceramic membrane was coupled
continuous lysine fermentation process a1 & dilutien rate of 0.6 ! increased
volumetric activity ol }.83 g lysine/l.h. and a maximum concentration of 30.5 gL
were obtamed.

Key words: continuous lysine production, Corvnebacterium glutamicum, free cells,
gelling agent-SrCl;, immobilized cells

21. DETERMINATION OF ANIONIC SURFACTANTS N FRESH
WATER BODIES IN THE PHILIPPINES BY NEGATIVE
JON ELECTROSFRAY 10NIZATION-MASS
ESPECTROMETRY

JEWEL RACQUEL S. UNSON!, CRISTINA DANCEL?,
and FABIAN M. DAYRIT!Z

! Environmental Science Program and < Department of Chemisiry
Aieneo de Manila University, Lovola Heights, {108 Quezon City

The presence of branched and linear alkylbenzene suifongtes (ABS and
LAS, respectively) and cocofanty alcohal sulfates (CFAS) were determined in the
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Pasig River, Laguna de Bay, and Bataluin River (San fablo City, Laguos using
negative jon Electraspray lonization-Mass Spectrometry. The anionic surfactants
were concentrated from the water samples by selid phase extraction (SPE) using
a C2 SPE column and introduced inlo the MS direct injection, CFAS quaniifica-
tiun was performed using (he ratio of the myz 237,265 and 293 peak areas apainst
that of m/z247 of barium per fluorobenze sulfonae (intemal standard). LAS and
ABS guaniification was performed using the raiio of the m/z297,311,325,39% and
343 peak areas against that of m/z of the internal standard. The detection limits for
both CFAS and ABS/LAS analyles were below 0.5 ppm. Use for formaldehyde as
a sample preservative improved the % recovery of CFAS, but did not alfect the %%
recovery of LAS and ABS,

The commercial feedstock of CFAS, ABS, and LAS werc anulyzed w deter-
minc the respective profiles of carbon chain length,

CFAS was not detected in any of the water samples collected berween
September and November 1999 (below detection limit, <0.48 ppin). The combina-
tion of LAS and ABS was detected at around the fimit of detection (0.2% ppm},
but due w0 the low level, it was not possible to differentiate LAS and ABS by
collision induced dissoctation (CID)

Key words: surfactant analysis. LAS, CFAS, ESI-MS

22. STUDIES ON A LECTIN ISOLATED FROM THE SEEDS
OF Dolichos fablab L, (BATAQ)

SONIA D. JACINTO!, ROBERTO ELIAS M. CAGANDA!, LAARNI
PAZ ANORICO!, ERIKA JOY FLORESZ, MA. LORETA V, QUITORIANCY,
MARNIE GRACE [ SONICQ!, HANS-JOACHIM GABIUS?
{tustirute of Binlogy, College of Science
University of the Philippines Diliman, ! 101 Quezan Clity

institus fur Phyiologische Chemie
Ludwiy Maximifians Universitat
Munich, Germany

Crude extracts from seeds of Dalichas (ahlah 1. (batso) indicated lectin
activity with hemaglutination assay using human blood types A,B., AB and O.
The higheat activity was observed with blood type AB. Sugar inhibition assays
suggested specificity for mannose and galNAc, The extracts were fractionated by
sanurated ammoniom sulfate and affinity purified through 2 mannose sepharose
column, SDS-PAGE showed bands of |4 and 60 kDal which stained positive to
periodic acid Schiff reagent indicating & glyeoprotein nature.
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The purified lectin showed non specific dependence on cations when tested
with Ca™, M, Mn*, and Zn**. Dialysis against differeat concenmations of
-EDTA abrogated lectin aclivity. Hemagglutination activity was observed to be
high a1 pH 8 to 9.0 and absent at low pH. It i5 stable up to 60°C.

Purified extracts showed an ability (o induce release of superoxide anions in
human aewrophils, indicating positive influence in phagocytic eell activity impor-
tant in celis challenped by infections and wmors. Activity was observed 1o be
dose dependens but pot time dependent. The lectin was also observed 10 induce
the release of NO,, also indicating positive influence on immune response. ht
showed minimal ability to induce the release of cylokines, TNFz2 and IL2 by
humean monacuclear white blood cells, MTT assays using cell lines A549 a non
smal! cell human lung adenecarcinoma and human breast celi line T47, showed
cytotexic activity especially with the breast cells in & manner aimost comparable
10 the cytotoxicity of taxal which was the positive control used. Moreover, exu-
dates of human monopuclear white blood cells incubated with different
concentrations of lectin were cytotoxic 1o the same cell lines.

Key words: lectin, Dalickos tablab, glvcoproteins, cytotoxicity, immunodylatory

13, PRODUCTION OF PROTEIN-ENRICHED BANANA
PEELINGS FOR ANIMAL FEED INGREDIENT

CHAY BINH PHAM and JENNIFER A. DANTE
Nattonal Insiinete of Molecular Biology and Biotechrology (BIOTEC)
Univeristy of the Philippines Los Banos, College, 403! Laguna

High carbohydrate, fow protein, and high tapnin contents of banana peeling
wastes from the food processing company disposal around the counry posed
several enviconment! problems for the social health communities. These raw
materials could be beneficial to food companies if it will be processed inte animal
fecd. The objective of this study is to convert the high tannin-carbohydrate into
nwore digestible protein feed ingredient ustng solid state fermemation (SSF) pro-
cess.

A total of 44 selected fungal strains and Tsolates were screened for protein
enrichruent of banana peelings with low tannin and more saluble substances of
producis. The criteria of selection were the whitish color rapidity of growth m the
SS{ pracess, high protein contenl, and no toxic compounds in the final product.
The following microbial sirains obiained were Aspergillus niger BIOTECH 3104,
and its auxotrophs 1031 and 10328. 4. ajger BIOTECH 3103 and A, oryzae
BIOTECH 3078 and KBN 616.
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Based on the protein, the crude protein (CP) content of dried product from
banana peelings fermented with A. miger BIOTECH 3104 had increased from
7.24% in raw material to 31.90% in the fermented products after 3 days of SSF
precess. On the ather hand, the water soluble subsiances increased from 22% in
the raw materials to 32% in final product. Feeding toxicity study on mice revealed
that 50% substitution of soybean meal by protein-enriched banana peclings in
their diets could be formuluted without adverse effects on the growth performance
of mice during the feeling mial.

Key words:  bioconversion, banana peeling wastes, Aspergillus niger BIOQTECH-
314, high protein product, animal feeds






Trazs. Nat Aca. St Tech. Phulippines 13- 213-259 (2060),
155K D1 ) S-RA48

BIOLOGICAL SCIENCES

M. ECOLOGICAL RISK ASSESSMENT FOR HIGH
ENVIRONMENTAL QUALITY

JOSEFING M. MAGALLANES
Ceniral Mindanao University
L'niversity Town, Musuan. 8710 Bukidrnon

The need 1o quantify the risk of adverse environmenial consequences to
humnan and apn-human resources as caused bv ecological hazards has generated
the development of nisk assessment methodology. It 15 a neeessary instrument for
a quantiwtive environmeatal impact development project, OF the many that are
presently existing, mosi if not all, are so mathematically complicated that they
cannot be eastly followed and adapted by sdministrators, scientists, and resource
managemen! practitivners. This study represents an attempt to formulate # simple
and easily usable reatment of the methodology.

Itis the main goal of this study to promote high environmental guality sad.
Lo afiain this, the following specific objectives are adopted:

I. 1o evaluaie an ecalogical risk assessment model Lhat mensures the probabil-
ity of vccurrences of adverss environmentai impacts as caused by ecological
stresses and

2. o use this model in assessing the accepiable concentration as the basis of
developing mitigaung options.

Environmental risk is determined as:

ER = (ObsFapks Eq. !
Where  £R - coelficient of relative environmenial risk faclor
Ohs = number of alfected cases ohserved in the exposed group
Exp = number of alfected cases expected in the exposed group
5 = pcological siress measured by C 0. o T

ik ]
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C = corcenation munits of mg/cum
{ = pgiandard intaks in cu m
T = number of days of exposure

The probability of occurrence of adverse environmental impacts is further
evaluated as:

ER XS X {LERM) Eq.2

probability of occurrence of adverse mmpacts
seme &5 defined in Eqg. |

same a3 defined in Eq. |

cumber of ER rates

Where

3 nmtm "o
nonow

The mode! was tested for prediction of adverse conseguences in several
studies, such as pesticide use, soil erosion control, mortalify rates due to cancer,
and morbidity rates due to water pollution. Pesticide use and soil erogion studies
used a quasi-experimentsl design, comparing the exposed and non-exposed groups
on the ¢ffects of the intervention. The last two studies used secondary data,

The assessments show results that indicate the model as 2 good predictor of
adverse responses which are ag good as the standard mates for the general popula-
tion. The evaluations of acceptablz concentrations further are consistent with what
afe prescribed by public agencies.

The ERA mode) provides a sigmificant input to decision-making related to
developing the most apprepriate regulatory actions for human exposures, indus-
trial plant emissions, ambient air and water exposure, and miligation options
formulated o control serious adverse environmenta] effects.

Key words: ecological risk assessment (ERA), high environmenial quality, envi-
ronmental risk factor, ecological stress, probability, concentration,
cxposure, lime of exposure
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25. MULTIPLE SHOOTING IN COTYLEDONARY NODES AND
Agrobacterium-MEDIATED TRANSFORMATION IN
Pterocarpus indicus WiLLp, (FABACEAE)

MINDA P. FOLLOSCO! and KATSUAKI ISHIE
!Biology Department, De La Salle University
401 Taft Avenue, 1004 Manila, Philippines

Tissue Culture Laboratory, Forestry and Forest Products
Research Institute (FFPRI), Tsukuba, Ibaraki, Japan

Prerocarpus indicus Willd, {Fabaceae) locally kmown as narrs, is an indig-
enods tree in Southeast Asia. Is wood gives one of the best materials for furnituwre
making. It is also a good source of red dye, has some medicinal uges, and is ane of
the multi-purpose trees. However, propagation of the plant by seeds is beset by
probiems involving their being prone to insect attack and various discases. Thus, 2
manegeeble and efTicient method of in vitro propagation is necessary to supple-
ment the conventional method of propagation and W improve its germplasm
successfilly to genetic enginecring.

Germination and survival rates and the response to the formation of axiliary
shoots in cotyledonary nodes were compared between two provenances of prickly
narma. Laguna and Manila provenance seeds perminated at 39.16% after four to
seven days and 50.00 after two to five days, respectively. With a survival rate
higher in Manila provenance, the wial node explants inoculated were 52 while in
the Laguna pravenance, only 26 were available for use. Murashige and Skoog
(MS) and Woody Plant Medium (WPM) supplemented with 0.90 mg/L BA alone
or in combination with 0,186 mg/L NAA did not have a remarkable effect on the
growth of the excised embryos. However, the formation of exillary shoots on
cotyledonary shoots and the quality of seedling growth were both affected by the
different concentration and combination of ¢ytokinins edded to the MS multiplica-
tion medium. Seedling growth in Menila provenence was robust; Lagima seedlings
were frail. Cotyledonary nodes from Laguna produced the usnal 2 axillary shoots
per node while in the Manila provenance, three 1o seven exillary shoots per node
were observed in the following treatments: MS + 2,00 mg/L BA + 2.5 mg/L
thidiazuron (TDZ), MS + 2.00 mg BA + 2.5 mg/L zeatin + 2.5 mg TDZ, MS +
200 mg/L BA + 5.0 mg/L seatin, MS + 10.00 mg zeatin, and MS + 10.00 mg/L
LTDZ. This is the first report on multiple axillary shooting in cotyledonary nodes
of narra and il trangformation using dgrobacterium.

Some tissues were suceessfully transformed with 4. tumefaciens LBA 4404
which harbored a binary vector, p81121 (Cloatech, Palo Alto, CA) with genes for
B-glueuronidese (GUS) and neomycin phosphotransferase (NPTIE). The cotyle-
dons were the best tissues that responded to ransformalion &s shown by the
appearance of a blue colar in the ttangactions under the treatment of X-GLUC (5-
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bromo-4-chloro-3-indalyl-8-D-glucuronide} solution, Further tesis with the use of
PCR-based technology are needed 10 supplement Lhe result of the histochemical
test for GUS activiry.

Key words: cotyledonary nedes, Agrobaclerium, transformation, Prerocarpus
indicus Willd., narre, provenance, multtple shooting, axillary shoor
ing, zealir, thidiazuron.

26, EMBRYONIC DEVELOPMENT OF “HANGA™

VIVIAN S. TOLENTINQ! and PRESCILLANO M. ZAMORA?
! Department of Bialogy, Aieneo de Manila University
Loyola Heights, Ateneo de Manile University
Lovela Heights, 1108 Quezon City

nstitute of Bivlogy, Colfege of Science
Liniversity of the Philippires. Diliman, 110} Quezon Cinv

“Hanga™ or Pitiasperum resiniferum Hemsl, is a potential alternative source
of energy because of the petroleum-like propertis of the oil from the fruit which
is comparable to petroleum due 10 the presence of dihydroterpene and n-haptane
{Bacon 1909; Nahle 1978). The study was conducted to trace and describe the
different stages of development of the embryo from globular to the mafre siage.
The modified clearing technique using NaOH and chiloral hydrate was used. Seeds
were removed from the fruits and the embryos in the seeds were isclated. The
embryos wete measured with a-micrometer eyspiece using a BH-2 Olympus
epiflyorescent microscope. Morphological and anatomical descriptions were used
as criteria for classifying the embryos in different siages. Siage | had embryos
which were small and globular in shape. In stage 2, the embryos were in the early-
heant shape, with cotyledons developing. Ir stage 3, the embryos were in the
mid-heart shape with developed cotyledons. A suspensor, #t the base of the em-
bryo was observed. In stage 4, the late-hean-shape, the clesvage between the
cotyledons way deeper and the cotyledons more rounded at their tips. The pnimary
tissues {protoderm, prosambium, and the ground meristem) were well defined,

One embrya per seed was noted. Approximately 80 to %)% of the seeds
dissected showed the presence of an embryo. The presenice of an embryo and its
developmeniz] siage are not directly related to seed size.

Kep words: embrye, suspensor, pracambium, dibydroterpeve, n-heptane,
colyledons, protoderm, ground meristem Hanga, Pittasporumt
restniferuim
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27. THE CULTURE OF Kappaphycus alvaredii (Doty) AT THE
TI!REE DIFFERENT WATER LEVELS IN THE
MARINE WATERS OF NORTUERN POBLACION,

SAN FRANCISCO, CEBU

SERAPION N. TANDUYAXN
Cebu Sute College of Scienee and Technolygy
Fishery and fndwseriud Coltege
San Franclseo, 8150 Cobu

Camotes Istand is noted fur its Camoles Sea, une of the [ishng grounds m
the Philippines. It 3s composed of threz iclands namely: Macijun Island where the
municipality of San Franciseo is located: Poro lsland, which s divided into rwo
iunicipatities, Poro and Tudels; snd the smallest is Ponson Island where the
municipality of Pitar is found. The [shermen in 1he area are complaining on the
deciine of their catch, The livelihood of the majority of the inhahiants are fishing
and farming dnd they arc becoming puorer because at present they have no alter-
nativi: livelihood to augnient their income.

This study was undertaken to {ind out what fevel of water the Kappachycus
afvarezzi tocally known as “goza” will grow in the marine water of San Franeisco,
Cebu using the randomized completely biock design (RCBDY), with the increase of
weight as indicator for growth. There were three treatments m the study with three
repheares such Treanment 1 represents the surface tayer. Treatment 2 represents
the middle Javer, and Treatment 3 represents the bottom layer. Bambhoo rafls were
used to hold the plants at the three different levels. Seedling were selected from
the midpant of the whale plam up ta the up, Plant samples were weighed every 15
days for 43 days.

The area parameters are salimiy, 32-39 purts per thousand {ppt); water lem-
perature, 31-32°C; water selocity, 4 to 8 scconds per meter, water depth, 3 meters
It 3 75 meters, and water transparency, 2 o 3.5 meters,

Resulls based on the mean weighl of the plant afier 45 Jays show that
surface layer has 1,395 grams; middle laver 1.032.5t grams, and the battom layer
15 834 44 grams,

Analysts of Vanance (ANOVA) lables shows that thees 15 ne signiticant
difference 1w all the treatments meaning all the Jevels are suitable for poze culture,

Key words:  Kappaphyeus alvarezii. Camoles Sea
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28. YARIATION IN GINGER (Zingiber officinale Rosc.) AND
RELATED TAXA USING ISOZYME PATTERNS

REMEDIOS R, RODEROS' and ERNA LOUISE L. ELIAS®
{Institute of Biology. College of Science and

*Nasural Science Research institute
University of the Philippies, Diltman, | 11 Quezon City

Ginger (Zingiber officinale Rosc.), an aromatic herb with an underground
rhizome, befongs to the family Zingibernceae. Related wya such as Zirgiber
zerumber (L.) Smith, Z. purpurewn Rose (syn. Z. cassumuner Roxb.), Oxrrima
spp., and Alpinia spp. have tikewisc been reported to have sonie economic and
medicinal imporiance, Earlier works done on Zingiber and other members of the
ginger farnily, which largely deal with chemacal. taxonomic, and phamizcognosiic
srudies, revealed genetic variation for several morphological characters, However,
zingiberaceaus plants possess a himiled number of morphological featores useful
in classical taxonomic evaluations, making species Jevel ilentification of these
plants difficult in the absence of the parts, especially forgl structures, that bear
these key traits. More recent biochemical studies on two penera, Zingiber and
Curcuma, using differences in isozyme pattcrns have shown interspecific varia-
tions for 2 number of enzyme systems (lbrahtm, 1996); however, such diversity
has not been critically evaluaied. This project was thos undertaken to determinc if
there is significant interspecific and intraspecific variation shown through isozyme
banding patterns and to ascertain if isozyme analyses could prove useful as taxo-
nomic markers in this group of plants. Te do this, protein extracts from mature
leaves of 10 accessions of ginger and rclated taxa (7 Zimgiber, 2 Languas. and |
Curcuma) from at least 3 regions of the Philippines were subjected to electro-
pharetic technigues using polyacrylsmide gels to generate isozyme bonding patterns
for 6 enzyme systems: esterase (EST), peroxidase {PRX), acid phosphatase (ACP),
glutamate oxaloacetate transaminase (GOT), malate dehydrogenase (MDH), and
catalase (CAT). Clustenng methods using the Multi-Vanate Siatistical Package
software were performed to analyze the variation in bonding patterns. Ht was
found what EST, PRX, and ACP showed significant inlerspecific as well as in-
iraspecific variation among the accessions. GOT and MDH revealed wterspecific
variation but did not substantially delincate between samples of the same specics.
CAT, on the other hand, exhibited little variation in all the accessions. Clustering
of the Zingiber offkinale semplcs was observed 10 be geographicaily affected,
with samples from the north {Luzon) clustering together and those from the south
{Visayas and Singapore) forming anoiher group. These results suggess that the use
of jsozyme banding patterns as taxonomic markers may be possible depending
the enzyme systems being used.
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Key words: Zingiberacese, isozyme, Interspecific variation, intraspecific varia-
lion, ¢lectrophoretic techniques, clustering methods

29, CORRELATION OF PANDANUS ALKALOIDS TO THE
TAXONOMY OF PANDANACEAE

MARIBEL G. NONATO
Phvtochemistry Laboratory, Research Center for the Natural Sciences
University of Santo Tomas, Espaia St., 1008 Mantla

Leaves of P. amaryllifolius, P. dublous, P. simplex, P. laevis, P. veitchil,
and P. varieparus and the species described 35 & cross between P nobitis and P,
vidalif collected from Luzon were detected to contain alkeloids by the Culvenor
Fitzgerald field test. P. fectarius Sol. On the other hand did nol show a reproduc-
ible tesponse to the alkaloid Reld-test. £. laevis, P. veilehii, and P, variegates
were ali identified to be cultivated vaneties of P. tectoriuy.

The first novel alkaloid, pandamarine, from P. amaridfifolius of the subgenus
Kurzia was reporied tn 1992 by the team from UST RCNS. These were further
substantiated by the report ol 1 more new alkaloids from the same plant. Works by
Garsor and Sjaifullah on the same plant obtained from Indenesiz reveal more new
alkaloids, More recently, this researcher and the group of Prof. N. Aimi of Chiba
University isoleted more new alkaloids from plam materiats obtained from the Pial-
ippines and Thailand. P. dubiny Sprengel, a specics classified under the subgenus,
Rykia, gave similar alkaloids like that from P. amanyliifolins. The results establish
the basic structure of the Pandanus alkaloid to be CoNCy. P nubilis x P. vidalli
yields vomifoliol (blumenel A) suggesting the oceurrence of a false pusitive reac-
tion with the alkaloid-precipitating reagent. No alkalaid was isofated forn P seciorius
that responded with the field lest. The cultivar P. varfegates also did not produce
any alkaloid despite its inilial response Lo the field teat. The defected alkaloids in £,
laevis and P, veitchii are now being studicd. True slkatoids were found present in
species belonging to the subgenera Rvkia and Kurzia. The subgenus Pandanus where
P nabifis x P, vidalii, P. variagatus, and P. tectorius belong 10 was found lo give
false positive tests for alkaloids. All of these observations proved 1o be impantant Jor
the taxonomic classificateon of these plants. This paper will present the relattonship
of the alkaleids found ta the Fandanaeeae laxonomy.

Key words: Pandanacecae, chemotaxenomy, slkaloids, Pandanus
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30. LITTORAL FISHES FROM A SEAGRASS AREA IN SAMAL
ISLAND, DAVAOQ DEL NORTE, PHILIPPINES

PORFIRIO A. CARONAN AND NELLIE C. LOPEZ
Institute of Biology, Coileye of Science
University of the Philippines Difiman, 1101 Quezon City

Monlhly fish samplings were conducted in & seagrasss coastal area in Samal
Island, Oavao del Norte, Philippines, from Merch 1998 10 April 1999 to deter-
mine the composition and sbundance of fish populations associated with seagrass
in the area. A customized beach seine was used to collect fish during the day and
at night. A tolal of 5% fish spectes comprising 43 families were caught. The
pipelish, Syngruthoides biacufeaius, and the pufferfish. Canthigaster berneri,
were dominani both in tetal counts and biomass during Lhe day, while at night, the
dominant fishes were the rabbilfish Siganus spinus, Apogon cuccineus, A, fraenatus,
Cheilodipterns mavrodon, and C. quinguetinedtus. Fish 1otal sbundance and bio-
mass were significantiy higher during the day than at night. The dorminant species
based on tota) counts were mostly camivores (39.6%), followed by planktivores
(33.8%), herbivores (24.2%), and omnivores (1.6%). Fish densily in the study
area was 0,46 = 0.0086 ind m-2 and 3.89 = 0.7183 g wer wi m'™.

Key words: seagrass fishes, Samai Istand, Davao del Norte, pipefish, pufferfish,
rabbitfish. camivores, planktivores, herbivores, umnivores

31. THE EFFECTS OF SALINITY ON SURVIVAL AND
GROWTH OF TILAPIA Oreockromis rifoticus EXPOSED AT VARI-
OUS AGES

ARSENIA C. CASAUAY and CHRISTOPHER P, GAMBOA
Institute vf Bivlogy, Colfege of Svience
niversity of the Philippines Diliman. 1101 Quezon City

Tolerance of tilapia, essentially & freshwater fish, to anificial seawater acchi-
mation hascd on survival and growth af 1, 11, 21, 31, and 41 days post-hatching
was determined. Optimum survival (100%) was observed in frv exposed 1o seawa-
ter very seon alter harching. Survival rawes of 56,07, 76.67, 50, and 93.33% were
observed for fry acclimated at 11, 21, 31, and 41 days past-hatching, respectively:
indicating a trend towards increased tnlerance with age. There was no further
statistically significant deviation (P<0.05) as compared to survival of non-aceli-
mated control {96,67%) stariing 31 duys post-hatching. There were no significan
effects on the growth of fish surviving through 61 days post-hatching.
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Key words; tilapia, artificial seawater, acclimation, fry, haiching

31. REPRODUCTIVE DEVELOPMENT OF THE SUPERMALE
(YY) TILAPIA (Oreockromis niloticus)

ANNABELLE A, HERRERA!, RINELLA CRUZ. and THE FISH GENETICS
BREEDING PROGRAM-GENETIC BREEDING PROGRAM-
GENETICALLY MALE TILAPIA PROJECT
!Institute of Biology. College of Science
U.P. Difiman, 18] Quezon City

*Fresiwater Ayuacultare Cenier, Cemral Luzon State Universily
Mufioz, 3120 Nueva Ecija

Histogenesis of the reproductive system of supermale (YY) tilapia and XY
tilapia reared &t the Contral Luzon State University wa alyzed using the paraf-
fin technique. In the course of development, the primordial germ cells appearcd at
the same age in YY and XY at & days posthatch. These cells which wer rgerin
the YY (.85 um) that in the XY male (0.9 um) later established themseives in
the gonadal anlage by days 9 ro 22. The Jobuies appeared carlier in the YY at day
L5. Blastema of the reproductive duct appeared in the YY at day 23 and in XY at
day 27. By dsy 79, meiotically active cells were abundant in both groups. By day
95, the YY fish showed mature sperm cells in the fully differentisted 1estis as
compared to day (05 in the XY fish, The supermale consistently demonstrated
bigger testis, thicker somatic tissues, more spermatogenic cclis, and more ad-
vanced developmental stage than XY fish of Lthe same age, Germ celi and nuelcar
size 1 the YY and XY fish were not significantly different by matistical analysis
although the general mend wes bigg atogenic cells in the supermale tila-
pia. Anava (a2 0.3} showed signiticant dilference n the size of the tesus,
spermatocysts, and vas deferens. The study showed thal with the same rearing
conditions and same age, the larger supermale tilapia has superior reproductive
capacity with its farger testis and ducts and faster histogenests, differentiation, and

spermatogenests.

Key words: supermale (YY) tilapia, Oreachronis mloticus, histogenests, repro-
ductive development



MU Trm Nab Aca Sci. Tech Philippines 22: (2000)

33. MORPHOANATOMY OF Hivipara costasa
Quoy and Galmard (Mollmsca: Viviparidae)
DURING EARLY DEVELOPMENT

ZENAIDA G. BAQANAN!, IMELDA F. PAGULAYAN?,
Ard ROBERTO G, PAGULAYAN?
| Department of Natural Science and Mathematics
University of the Philippines College Baguio, 2600 Baguio City

2institute of Biology. College of Science
University of the Philippines. Diliman, 1101 Quezon City

The early development of the freshwater gastropod snail, Fivipara costata
Quoy and Gaimard, was chamclerized by observing the live embryos in the fol-
lowing series: L-cell stage, 2-cell stage, d4-cell stage, &-cell stage, morula stage,
blastulz stage, pastrula stnge, trochophore stage, carly veliger stage, veliger at
start of torsion, veliger at %07 torsion, veliger at 120° torsion, veliger at posi-
torsion, and juvenile stage. The trochophore farval stage was subdivided into 3
substages with different sizes and distinctive characteristics,

The fertitized egg contained a smal) amount of yolk making the embryo
tramsparent unti] late veliger stage. Cleavage was spiral. Cleavage cavity and poler
lobes were absent. The blastula had a wide blastocoele. Gastrulation was by in-
vagination, There was reduced ciliation in the prototroch of rochophore larva and
apical tuft was absent. The veliger larva was of the dominant larval type.

The aetual age of the embryos was not determined in this study because they
were contamed within the brood pouch of the mother and so0 the different slages
were categorized based on their morphologicsl features and relative sizes. The
derivatives of the threc germ layers namely, the ectoderm, mesaderm, and endo-
derm, were determined by histologicel sections using the paraffin method,

The anatomical shifiing in the positions of some larval organs refative to
their point of origin was attributed to torsion during differential growth, These
changes included the shifling of: the heart, kidney, and ureter contained in the
visceral sac from the right to the left side; the anus from left w right; the mantle
cavity from posterior to anterfor; end the crossing over of the right and left
intestina] ganglia.

Key words: Vivipara casiata, morphoanatomy, embryogenesis. organogenesis, wo-
chophore, veliger, torsion, viviparous, histelogy, conchology
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J4. DIVERSITY OF THE MOLLUSCAN GASTROPODS,
Terebralia sulcata AND Cerithidea cinguiata IN TWO
MANGROVE AREAS IN CATANDUANES, BICOL REGION

IMMY T MASAGCA
Binlogical Science Department, College of Science
De La Safle University, Dusmarifias. 4114 Cavite

Typhoons serve as major stresses in the mangrove commumties of the islend
province of Catanduanes, Bicol region. Such disturbances can shift and change the
strucrure of Moral and macrofaunal species found in the mudflats of mangrove ares.

From Qctober 21-22, 1998, a super-lyphoon damaged the mangrove greas of
the southern portion of Catanduanes, particularly in Lhe municipalities of Bato,
Virac, and San Andres. In order fo understand possible changes in the diversity of
bottom dwelling macrofauna, quanlitative surveys were conducted from [998-
1999. This was limited to \he melluscan gastropods, Tercbrafia swicata and
Cerithedia cingulata (Family Fotamididae} The quantitative sampling of the two
species of molluscan gastropods was done along a series of quedrats established in
two study sites. Samples were collected by dividing a square sheet wooden frame
of I-mx I-m into 4 pans. T. sulcata has very unusual abundance lowards the
seaward fringes, while C. cinguluia is sbundant towards the fandward fringes. The
former tends (o have preference for high salinity seawater compared to the latter
which mostly aggregate under Nipa palms and mangrove trees where the salinity
is less.

The Panganiban mangrove arez in the north is characterized by river-domi-
nated 2llochthonous setting and low tidal range as evidenced by the narrow tidel
changes during the day. Oco river discharge of freshwater and sediments leads to
the deposition of terrigenous silis, On the other hand, the mangrove area in Virag
shows a compuosite river and wave-dominated setting. Sto. Domingo-Pajo river
provides the freshwaler supply and sediments. The mangrove setting in this capi-
tal town represents a combination of high wave energy und nver discharge. The
sand that is debounced by this niver is distributed by waves forming sand sheets,

Surveys conducted from July to September, 1998, showed the mean density
values of 115.42 in Panganiban and 123.72 in Virae for T sufcata. In January-
February, 1999 (2 to 3 months after the super typhoon ravaged the province) feld
surveys were again conducted in the said locations using permanent wraosects end
quadrats showed significaotly lower mean density values of 75.42 in Panganiban
and $8.25 in Virac from 100 quadrats. In December, 1993, another field survey
was conducted in Virac and very low densities of both 7. sufcate and C. cingulata
were obtained. The decreasing density of the molluscan gastropods in consider-
atian could be attributed to constant floading in the mangrove areas which disturbs
the macrofaunal communities in the province. Hahital change involving changing
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patterns of cuastal landforms and geomomhie processes could explan these changes
in the diversity of molluscan gasiropods.

Ney words: mollusks, gastropods. diversity, density, mangroves, Catanduanes

35. ELECTRON MICROSCOPE ANALYSIS OF SEXUAL INDUC-
TION IN A FISSIPAROUS PLANARIAN,

Dugesia ryukyuensis

JOCELYN CABRERA', ANNABELLE A, HERRERAZ KAZUYA

KOBAYASHP, and MOTONOR! ROSHY?

!Nueva Vizeapa Instinte of Technology

Nuwewa Vizeaya

2Institute of Biolugy, College of Seience

University of the Phifippines Dilimar, 1104 Quezon City
*Department of Life Sviences, Tukyo Institate of Technolugy,
Yokohama, Japan

Minced flatworm, Bdellocephala brunnes, was fed to the asexual mixoploid
biotype Lugesio ryukyuensis {Okinawa-Hiroshima smain} 1o determine if the asexual
worm could be sexualized. Six wecks feeding led 10 full development of the
reproductive urgans of Dugesin. Ultrastructural observations showed features pre-
viously unreported in werms of the same group.

Key words: Dugesia ryukyuensis, Bdellocephala brunnea, sexualization, asexpal
worm, mixoploid hiotpe

36. GILL PARASITES OF Terapon jarbua Forskal,
FROM LINGAYEN GULF

NELLIE C. LOPEZ
Institute of Bivlogy, Callege of Science
University of the Philippines Difiman, {101 Quezon City

Terapon jarbug (Forskal), locally known as “bagoang”, ichebits inshore
waters and brackishwaiers and enter freshwaler bodies. It is found practically all
over the Philippines where it is utilized for food. Examination of the gills of
samples obtained monthly from Lingayen Gulf in La Upion Province, from Jano-
ary to December 1998 resulted in the recovery of parasites. A tolal of {62 specimens
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ranging from 6.0 to 21.2 cm were examined. The most prevalent parasile was a
monogenetic fluke, the others found were crustaceans. The parasite species recov-
ered, prevalence (%), and intensity of infection {rumber per infected host) were:
Diplectanum secundun (Tripatht) (87%, 1-135). Caligus sp {59%, 121} Caligus
pelamydis (Kroyer) (38%. 1-9), Neobrachiefla cheveewxii (van Beneden) (8%, 1-
1), Chalimus larvae (24%, 1-7), and larvae of Grathia sp. (7%, 1-7). For both the
monogenean and crustacean (2s a group) parasites, no significant seasonal differ-
ences in prevalences of infection were observed. However, prevalences of infeclion
were signifieantly higher with bigger specimens than with smaller one.

Key words: Terapon jorbua, Lingayen Gulf, gill paresites, Diplectanum, Caligus,
Neohrachivila, Chalimus, Grathis, monogenea, crusiaces

37, ISOLATION OF INDIGENOUS BACTERIA FOR THE
DEVELOPMENT OF PROBIOTICS IN THE
BIOCONTROL OF CLINJCALLY IMPORTANT
PATHOGENS

DORALYN S. DALISAY, MEGAN GRACE URSUA, GLADYS MAE
VASQUEZ, CHIARA VILLARUZ, and SHEILA URETA
Cotlege of Pharmacy and Medical Technology
University of San Agustin
Gen. Luna Street, 5060 Haifs City

Increasing resistunce of pathogenic microorganisms to artibiolics is 8 major
pubiic heaith problem globally, Resistance of pathogenic microorganisms is lead-
ing 10 increased death and illnesses with consequential expenditure. The use of
antibiotics for bacterial infections hes become ineffective because of the develop-
ment of bacterial resistance. This has led to the isolation of probiolics that are
mos! likely to inhibit and vontrol the prowth of clinieally impenant pathogens.

A total of rwenty baclerial isolates were randomly collected from murine
environmenls in Panay lsland, Philippines. [nhibitory activities of these bacterial
isolates against Stapitylococeus aurens, Pseudomonas aeruginosa. and Strepto-
coccus spp. Were examined using cross streaking procedure and modified semsitivity
test, in vitro, Eleven isolates showed a moderate inhibitory activity agaimst §.
aureus, three against P. aeruginoss, and two against Sireprococcus spp. Two of
the twenty isolates, coded MU4 and SUS, showed a stong inhibitory activity
against S, eureus using the modificd sensitivity test while no significant effect was
observed against P. aeruginosy and Swepiococcus spp. Charucterization of the
bacterial strains using morphological classification revealed that sirains MU4 and
SUS were gram-positive bacilli and gram-negative bacilli, respectively.
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Key words: pathogenic microorganismy, probiotics, Staphylococcus dureus.
FPseudomonas aeruginosa, Streptococcus spp.. cross stecaking, anii-
bioticy, gram-positive bacilli, gram-negative becilli

38. A%-3-KETOSTEROIDS FROM Morinda citrifelia L. AS
POTENTIAL INHIBITORS OF Mycobacterium tuberculosiy H37TRv

JONEL P. SALUDES!, MARY J. GARSONZ, SCOTT (. FRANZBLAU3, and
ALICIA M. AGUINALDO?
! Department of Chemistry, University of San Agustin
Gen. Luna Street, 5000 Hoile Citv

The University of Queenslund
Brisbane, QLD 4072, Ausiralia

IGWIL Hansen's Disease Center, Louisiana State University
Batan Rouge, LA, US4

4Research Center for the Natural Sciences
University of Sante Tomas, Esparia Street. {008 Munila

Tuberculosis, a disease once thought {0 be under control due 1o the discov-
ety of effective chemotherapeutic agenls, has come back with a vengeance claiming
the lives of nearty 3 million people in 1993 worldwide. According to WHO, the
Philippines is ranked as the fourth country with the highest incidence of TB 1a
1985, This ancient scovrge, which is now a global epidemic, prompted the scarch
for compounds with antifuberular properties. One promising plant source 18
Morindia citrifolia L. {Rubiaceae). Ethnomedical studies in Hawait, where this
plant is called “noni”, reporied that the Jocals used a concoction from this plant to
treat tuberculosis,

Preliminary in vitro screening conducted on the alcoholic leaf extract of this
plant indicated significant inhibitory acnvity against the virulent Myrobacterium
tuberculosis Hy,Ry, the causative agent of TB. Bicassay-guided punfication of
the hexane-soluble constitvents of the alcohotic exuect of M. citrifolia L. leaves
yielded a fraction thet exhibited a minimum inhibitory concemtration of <2.0 pp/
ml. against the test organism. Reversed phase HPLC purification of this fraction
by isocratic efution using MeOH as mobile phase yielded two A%-3-ketosteroids.
Elucidation of structures was carried out by infrared and nuclear magnetic reso-
nanee spectroscopy and mass spectromeiry and companson with known data.
These were identilied as Stigmasta—4,22-dien-3-one and stigmast-4-cn-3-one.
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Key words:  tuberculosis, chemotherapeutic agent, Morindo citrifolia L., Rubiaceae,
noni, in vilro, Mycobacterium tuberculosis Hy,Rv, A*-3-kciosteroids,
stigmasia-4,22-dien-3-one, stigmast-4-cn-3-one

39, PIGMENTED OFFSPRING OF ALBINO MICE: SCREENING
FOR GAIN-OF-FUNCTION MUTATIONS IN FIVE EXONS
OF THEIR TYROSINASE GENE BY MULTIPLEX
PCR-SSCPF ANALYSIS

PAOLC MIGUEL F, MANGAHAS and CYNTHIA PALMES-SALOMA
Neurobiology Research Group
National Institute of Molecular Bivlogy and Biotechnology
University of the Philippines Diliman, 1101 Quezon City

Albinism is a condition marked by the absence or inability to preduce mela-
nin in the body. We previously reported the sercndipitons generation of pigmented
(agouti) mice from albino parents. Since albinism results from loss-of-function
mutations in the genc tyrosinase which encodes the key enzyme that converls
phenolic compounds in the body inte melanin, was screened for pain-of-funciion
muiatigns in the fyrosinase gene of these agoutimive. As a rapid and sensitive
procedure to detect point mutations in the gene, was simultaneously amplified
multiple exons by maltiplex PCR and performed sinple-strand conformational
polymorphism (SSCP) analysis. We discuss the condilions for multiplex PCR-
SSCP and the applications of this technique 1o screen for subtle point mutations in
genes which cannot be determined from the length of PCR products alone when
primess flanking excns are used.

Key words: tyrosinase, melanin, albino, multiplex PCR-SSCP, loss-of-function
mutation, gain-of-function mutation
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40. Schefflera odorata INHIBITOR OF MARK ACTIVATION IN
CULTURED AIRWAY SMOOTH MUSCLE CELLS

MARIA CRISTINA R. RAMOS!, GLORIA D, CASTRO BERNAS',
and NIGEL J. PYNE?
{ Research Center for the Natural Science. University of Santo Tomas
Espafia Street, 1008 Manila
2:'.'Je,r.ve:i'rnl'llu.eu'r.r af Pharmacology und Physiolagy.
University of Sirathelvde Glusgow, Scotlond

Milogen activated protein kinase (MAPK) is an enzyme belonging to the
group of phosphotyresine kinases. Phosphatyrosine kinases are enzymes that are
involved in cell growth and proliferation. These enzyme are activated by phespho-
rylation. The effect of the leaf extract of Schefflera odorata on MAPK activation
in airway.smooth muscle (ASM) cells was investigated. Thymidine incorporation
asgay was done to determine if § odorate can inhibit DNA syathesis of ASM
celis. Fetal calf serum (FCS) was used 10 stimulate DNA synthesis in ASM cells.
FCS-stimulated DNA synthiesis was inhibited by 50% when treated with 100 pg/
mL. 5. odorata extract. 1081 100% inhibition of DNA synthesis was ohserved
when the cells were treated with 200 pg/ml.. The effect of Schefflera odoraia on
phospholyrosine kinases in A8} Ils was determirted by SDS-PAGE and Westerm
Blotting. FCS was used tw stimulate the activairon of these enzymes. [mmuanblot
of the ASM cell lysates treare  ith FCS and §. odoraie extract showed con
tration dependent inhibition of band formaton at 205,112, and 42 kDal, The eflect
of 8. edorata on MAPK activation was determined by performing two assays,
MAPK SDS-PAGE mohility shifi and MAPK peplide assay. In SDS-PAGE mo-
bility shifl assay, the activation of MAPK is indicated by its retarded mobility
opon 8DS-PAGE, as observed in ASM celis treated with FCS. However, this
mobility shifl was not observed when the cells were treated with FCS and 100 pgp/
L of 5. odorata. o band was formed at all when the conceniration of §. edorata
was increased to 200 pg/ml. The resull in the MAPK mobility shilt assay was
confirmed by the other assay. the MAP peptide assay,

Key words: MAPK, ASM cells. cell growth, cell proliferation. phosphotyrosine
kinases, thymidin: incorporation assay, MAPK SDS-PAGE mobilty
shifi assay, PAK peptide assay, western blotiing. immenoblol
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41. THE EFFECY OF Tinospora rumphii Boer. ON OVARIAN 38
HYDROXYSTEROID DEHYDROGENNASE
ACTIVITY IN RATS

ELSE G. DAPAT und GLORINA N. POCSIDI{!
Instinae of Bialogy, College of Science
Universtiy of the Philippines Diliman, 110} Quezon City

The antiferiility affects of Tinespore rumphii Boer!, {“makabuhai”} has
been demonstzaled. In this study, the eftect of Ninaspora rumphit methanod estract
from ar-dried stems on ovarian 3P-hydroxysierodd  dehydrogenase activity 1n
bot virgin and mated (pregnant) rats was investigagd, The enxvme 15 important
in the biosynthesis of repraducyive hormones, The drug i singie doses of 2ukg,
4/kp, and Bp/kg was injected inta the ovarsan bursae 1t diastrus tn viegin rats and
at S, 9, and 1816 day of prepnancy in mated rats. Spectropholometrie delermi-
nation of enzyme activily assaved levels ol NADH ai 4, 8, 12, 24, and 48 k aller
rreatmeni. Assay results showed significant reduction of enzyme activity within
the first 24 hours in all the Twraspora treated rats except those treated with the
lowest dose. The effect of ¥yr'kg was comparsble 1 that of 2iwky | Tahydroxs-
bo-micthoxyprogesterone acetate (positive control). There was recovery of enzyme
activity afier 48 hours, Nevertheless. histopathological exsmination un the ovaries
revealed that meny foliictes in the Tinospa-treated rals had hecome atretic just like
in the posttive control but Fintosperaca used T2%¢ reduction in Yerfiiity and some
gener  fetuses (and not 100° reduction and no degent  d fetuses as in the
positive conmrol}.

Key words: herbal drug, atrelic ovarian foflicles. anti-feritlity drug, steroid
piosyrthesis, 3b-hydroxysteraid dehydrogenase

41. DESIGN OF A QUANTITATIVE BEHAVIORAL TEST FOR
HYPERACTIVITY IN MUTANT MICE

FRANCIS iSIDORE TOTANES and CYNTHIA PAILMES-SALOMA
Neurobiology Research Group
Natona! Instinute of Molecular Bivlogy and Bintechrawogy Coffege of Science
Linpversity of the Phitippines Diliman, 1181 Quezan Citv

We previously reported the serendipitous generstior: of pigmented mice from
albino parents oraily treated with 2 suspected mutager. sodium nitrate. The gain-
of-function mutation resulted in the birth of agouli as weil as black mice in the
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otherwige albino population and this mulation was stebly ransmitted o the germiine.
The pigmented F| agouti mice were further observed to exhibit hyperactive be-
havior relative to same-age albino mice ruising possibility that the hyperactive
behavior may be linked to the coat color phenctype. To test this possibility, we
developed a quantitative hyperactivity test in comjunction with molecular and
genetic studies being done. Here, we describe the experiment set up we developed
to test for hyperactive behavior in mice. We show that eur device could be used
not oaly to quantify the endurance of \he mouse given a particular Lest situation,
but also to determine whether the mouse respects spatial boundaries.

Key words: hyperactive mice, gain-of-function mulation, hypemctivity test, sodium
nitrate, pigmented mice

43. HEPATOTOXICITY OF METALDEHYDE

ARSENIA A, CASAUAY and FELIZARDO N, PULUMBARIT, JR.
{nstitute of Biolagy, College of Science
University of the Philippines. Ditiman, 10! Quezon City

The hepatotoxicity of the molluscicide mewldebyde on non-larget organism
such s milkfish was determined through acute exposure. Chanos chanos finger-
Ilngs were exposed to varyiog concenirations of Parsuailf, camely: 3, 30, 60, 150.
and 300 mg L-! and liver samples were processed for paraffin sectioning,

Light microscopy showed hypertrophic depatocyles in all sublethal treal-
ments. Except for liver sections at 3 mg L', all other treatments revealed sections
with pyknatic nuclei and chromatin clumping > Cytoplasmic vacuolation and loss
of cellulgr architecture were evident in liver sections of fish exposed to 300 mp L.

Key words: hepatotoxicity, PorsnailR, miolluscide, milkfish, fingerlings.

44. ASSESSMENT OF THE ACUTE TOXICITY OF SURFACTANTS
(LAS AND CFAS) USING SELECTED SPECIES OF FISH

EMILYN Q, ESPIRITU!, ENRICO CRUZ!, CRISTINA DANCEL?,
and FABIAN M. DAYRIT?
| Environmental Science Program and 2Department of Chemistry
Atenco de Manila University, 1108 Loyola Heighis, Quezon City

Despite the wide use of surfactants in the Philippines. data ou the environ-
mental woxicity of these compounds to tropical organisms is scanty. The majonty
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of the chronic and sublethal toxicity dawsbases that are avaiiable are limited to
studies in temperate areas involving only a few commercially important types of
surfactants, Henee, the present study aims to determing the acute toxicity of LAS
and CFAS on three local freshwater fish species - common carp (Cyprinus carpio,
Linneus 1758), guppy {Poecifia reticulataj and tilapia (Tilapia rilotica) - under
static-renewal conditions ( | 2h-repiacement of test sohution).

A series of 96-h range-finding tesis was performed to determine the critical
conceatretions Subsequently, $6-h definitive tests was done m order 1o determine
the 96-h (LCSO (mg/L). A series of reference toxicity tests with copper sulfale
were performed in parallel. Test solutions were analyzed every |2 h to determine
actual surfactanl concentration using direct injection negative ion Llecmospmy
lontzation-Mass Spectrometry (neg ESI-MS).

The results of the chemical analysis of the test water showed that CFAS was
pariially degraded after & h and is completely degraded afler 12 h while LAS
concentration remaioed the same gven after 12 h, The rates of change of both LAS
and CFAS concentration-response curves were similar and very shallow implying
that large decreases in conceniration will only bring about small decreases in
toxicity. This further implies a possible similanty in the mode of 1oxic action of
the two compounds on the test orgenisms. The results of the definitive toxicity
tests uhowed that CFAS was found to be 2 1o 3 times more oxic than LAS to all
three species. Tests with the reference toxicant {copper sulfate) showed that the
rank order of sensitivity among the test organisms was as follows: most sensitive
was carp, followed by guppy, with tilzpia as the lcast sensitive. In the absence of a
standardized toxicity test procedure in the Philippines thal can be used or testing
in the aquatic environment, the procedure developed here can be used for future
monitoring studics.

Key words: surfactant toxicity, LAS, CFAS, loxicity tests, carp, guppy. tilepis

45. GENERAL PROTEIN BANDING PATTERNS OF THE
FRESHWATER PRAWN, Macrobrackium Ienceifrons,
COLLECTED FROM YARIOUS SITES IN LAGUNA LAKE

[VAN-MARCELO A. DUKA, MARNI E. CUENO, and VICTOR JUN M. ULAT
Institute of Biologica! Science, College of Arts and Sciences
University of the Philippines Los Bafios, 4031 Laguna

This study was undertaken to gather an everall moleculor fingerprint of the
fresh water prawn, Macrobrachium lanceifrons, using general protefn banding
patteris, Prawn samples collscted from different sites in Leguna Lake were ana-
lyzed through sodium dodecyl sulfate-polyacrylamide get electirophoresis



15 lrans Nat Aca Sei Tech Plulipines 23 12000)

{SDS-PAGE). General protein hands showed variation in 1erms of mobilities,
intensities, and individual pattems. However, a peneral banding pattern may be
deciphered from all sampies analyzed; growps of cathodal and anodal protein
bands are apparentiy separated in the prawn. Differential expressions, of proteins
are reflected in minor individual varistions in banding pamerns obseeved.

Key words: freshwaler prawn, Luguna Lake. Macrobrachium lanceifrons. SDS-
PAGE, protein banding pattern, polyacrylamide gei clecirophores:s,
malecular fingemrint, differential expression, cathodal protcins, anodal
proleins

45. PURIFICATION, CHARACTERIZATION, AND
ANTIMICROBIAL SPECTRUM OF A BACTERIOCIN
FROM FERMENTED SAUCE ISOLATE

EVELYN B, DELGADO and IDA F. DALMACIO?

! dtenen de Manilz University, Lovoly Hewghls, 1108 Quezon City
Phitippine Cruncil for Advanced Science and Tecknology Research
and Development
Depuriment of Science and Technolugy
Gen. Surtos Ave., Dictdan. 1637 Taguig

Bactenocins are antimicrobial compounds that recently captured the mterest
of various industries because of their great potenlial of being ellective natural
preservatives, Some desirable churscteristies are wide range ol pH and heat stabil-
ily. tastelessness, digestibilily due 1o thedr proteinaceots naure, They have already
been consumed for a Jony tme in foods such as fermented dairy and meal prod-
ucts. There are reporied rypes thut prevent listeriosis and histamine poisening and
some are oseful as penelic markers in the feod-grade cloning and expression
syslems. Nisin is the well characterized and the only legally approved hacteriocti
a8 preservalive. It is classified as an wdditive generally regarded us safe (GRAS).
‘Therefare, krowledge af the propertics of kaown and new bacteracing wili help
in hastening the acceptability of bacteriocin-treated products and promate their
uitization.

In this study, a bacterioein from Pediococous acidilacticl  wolated from
fermented sausage was extracted emipluying 2 current technigue of pH-dependent
cell adsorplion-desorption of proteins. The desired metabolic product was first
adsorbed onto the cell surfaces at pH 5.0 und cells removed from the culnre
medium by centrifugation. 1t was selectivelv releascd at pH 2.0 and dialyzed 10
remove acid and salts, Purificativn under served phase-HPLC resulted in a vield
up o 5.76 x 109 |imes.
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Mass spectromelry geve a molecuiar weight of 4699 Dal, 2 liule higher than
previously reported pediocins. The bacteriogin was heal toleran when exposed 1o
pasteunzation setting (61.8°C. 3) min and 71.5°C, 13 sec), boilin ~ mperatures at
different ime intervais and autoclaving canditions. 1t was also stable under a wide
pH range (pH 3 tn 9). Well-diffusion assay showed animucrobial activity against
Listeria monecviogenes, a Ciram-positive food pathogenic bacierium and some
lactic actd bacteriu such as Lactobacillus plamarum, Lewconostor mesenieriodes,
and Enteroccocus faecalis,

Parual characierization of the bast  cinshowe g featurcs as pos-
sthie antimicrobial additive in both processed and minimally processed products.

Key words: bacteriocin. Pediococcus acidilactici. pedioctn. purification,
antimicrobial spectrum, preservaiive, adsorprinn-deposition, weli-
dilfusion assay, anti-Lisierta, food additive

47, DNA FINGERPRINTING OF COBALT-60 GAMMA
RADIATION-INDUCED VARIANTS OF FOLIAGE
PLANTS USING AFLP-PCR

TERESA YULO-NAZAREA, ALEJANDRO Q. NATO, JR,
amd CAROL BALDOVING-COLOMA
Philinpine Nuclear Research Institute
Commonwealth Avenue, Diliman, 1101 Quezon City

DNA fingerprinting of cobalt-60 gemma radiation-induced variants of #
faliage plant {Murraya exotica) was studied using amplified fragment fength poly-
morphism (AFLP} coupled to polymerase chain reaction (PCR) technology.
Development of the AFLP-PCR protocol was evtablisiied for vanants of Murraya
and Dracaena where polymarphisms are observed using spevific selective nucle-
etide primer pairs to produce unique DNA fingerprints electrophoresed in
denaturing acrvlamide gel. Geromic DNA vsed in fingerprinting study was ex-
tracied from leaves of a stable mutant of Murrgyu exorica at M,V vegetative
suge, AFLP-2CR amplified fragments produce specific DNA fingerprints for
each variant plant thel could he used to idontify gamma radiation<induced poly-
morphisms, Genetic markers induced by gamma radiation and observed in AFLP
DNA fingerprints were documented apanst morphological changes of the variam
foliage and encoded in the databsse for Afurreya exotica. Graphic computer data-
base serves as specialized catalogue of vanant plents and includes achal
phorographs of plants showing variations in feaves. flowers, and size and dam on
DNA fingerprints. Thue, a simplified selection process would be available o plant
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breeders and commercial plant exporters which would faciliate mass propagation
within a shorter growth period of desired variant planls.

Key words: AFLP, PCR, omamentals, radation. DNA fingerprinting,

48, MITOCHONDRAL DNA (mtDNA) POLYMORPHISM IN THE
ASIAN HONEYBEFE, Apis cerans F. IN THE PHILIPPINES

LYNN S. VILLAFUETE!, RITA P. LAUDE', and DEBORAH R, SMITH?
'Institute of Biologicai Science, College of Arts and Sciences
University of the Philippines Los Baiios. College, 4031 Laguna
*Depariment of Eniomology, Haworth Hall
University of Kansas, Lawrence, KS 66043 USA

Mitochendrial nucleotide sequence was used 1o characterize the intergenic
region between cytochrome axidase I (COl) and eytochrome oxidase £ {COIl) in
the molochondrial DNA (mtDNA) of the honeybee Apis cerana F. from four
geographicaily isolated islands in the Philippines (P2lawan, Luzon Hightand and
Lowland, Visayas, and Mindanaa). Sequencing dats revealed @ 99 base pair non-
coding region predominantly composed of adenine {A) and thymine (T). It is
characterized by a “stem™ sequence where nio sequence varation was abserved but
had [% varisbles sites found within the segment generating eight (8) haplotypes.
The milschondrial gene tree based on these haptotypes had a branch with Luzon
and two of the Visayas and Mindanao haplatypes and another branch with the
Palawan together with the rest of the Visayas and Mindanao haplotypes. The 3’
end of the leucine+RNA gene was also sequenced but the 29 base pair segment
was too short 10 yield encugh informative characters 1o differentizie between
hapiotytes.

The mtDNA sequences of Lhe Philippine honeybees were alsa compared to
known mtDNA sequences of Apis cerana F. from Bomea, Sulawesi, fava, end
Sangihe mDNA sequences. The mitochondnial gene tree obtained showed a branch
supporung Palawan haplotype together with Bomeo and Java, es well as the
Ozamis and Cebu haplotype from the VYisayas and Mindanao group. While the
Luzon haplotypes were on the other branch with the rest of the Visayas and
Mindanao haplotypes. Migration of bees during the early gepiogic kistory of the
Philippines may have contribuled to the gene flow, thus the shared or closely
related haplotypes.

Mitochondrial genome polymorphism exists among the Philippine Apis cerana
F. The sequence diversity supports morphometric studies on Philippine honeybees
showing the distinct separation of the Palawsn populations but ¢ould not. how-
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ever, delineate between (he Luzon Lowland and Highland region. Furthermore, it
showed epormous diversity amony the populations from the Visayas and Mindanao
regions.

Key words: Apis cerama F., honeybees, mitochondreal DNA {mtDNA), intergenic
region, cytochrome oxidase | and B[, m!DNA sequence,
polyacrylamide gel electrophoresis, haplotypes, mitochondrial gene
tree, genome polymorphism

49, MECHANISM OF DNA IMMUNIZATION: HOW DNA
VACCINES INITIATE IMMUNE RESPONSES

CELIA T. TORRES-VILLANUEVAL AKIKO IWASAKIZ,
BRIAN . BARBER, and HARRIEL L. ROBINSON4

! Natianal Institute of Molecutar Biviogy and Biotechnology
University of the Phifippines Difiman, 1101 Quezon Cin

“Nationgl Instisutes of Health, Bethesdu, Marvland, US.A
IUniversiiy of Toranta, Taronlo, Canada

*Yerkes Primate Research Center, Emory University, Alanta, Georgia, {'54

The purpose of this study is 1o elucidate the mechanism by which DNA
inimunization initiates immune responses. We fouad thal the site of DNA inocula-
tion {largel sile) played different roles in gene gun and intramuscular {IM)
immunization of mice. The skin wmrget site {following pene gun), but noy the
muscle, played 2 centel, but not completely essentiz!, role in initiating antibody
and cytotoxac T lymphocyte (CTL) responses. These results tndicate that the skin
targel site, which is nich in bone-marow denved cells, plays bigger a role than 1he
relatively immune-privileged muscle target site io DNA immunization. However,
for both methods of immunization. CTL responses were restricted (0 antigen
presentatton by bone marcow-derived cells, not by skin or muscle cells. Further-
more, we found that antigen secretion, which presumably would lead t increased
antigen migration by lymphoid tissues and increased antigen wptake by antigen-
prescnling cells, thus leading to increased antigen presentation in the context of
MCH class [, did not enhance antibody responses. We propose a model for the
mechanism of tnitigtion of immunc responses by DNA immunization based on
these resuits and taking them within the contexi of resulis fram other tnvestigators
in the field. We propose that DNA immunization bmliales immune responses
primanly by the direct wansfection of bone marrow-derived cells thal migeate
rapidly ou? of the trget site into lymphoid lissues. and that aniigen expression by
skin cells may be involved i raising maximal responges.
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Key words: DNA immunizatin, DNA vaccines, antigen-presenving cells, anitgen
secretion, iminune response

50. SEQUENCE ANALYSIS OF DNA YACCINE CONSTRUCTS:
DETERMINING POTENTIAL RISK FOR HOMOLOGOUS
RECOMBINATION WITH THE HUMAN GENOME AND
OPTIMIZING CODON USAGE

CELIA T. TORRES-VILLANUEV A and GODWIN VIVAR
DN4 Vaceine Laharatory,
National Instindte of Molecular Bialogy and Biotechnology
University of the Philippines Ditiman, {101 Quezon City

DNA immunization is a novel and highly elfeclive means of immunization
whereby plasmid DNA {DNA vaccines) encoding for antigens are delivered di-
recily into animals or patients whose ceils will then express the antigen. DNA
i upiz  n comes with the potential risk of the A vaccine integrating into
the human genome by homologous recnmbination, thus possibly causing muta-
tons that may lead w carcinogenesis, In addition, the use of gere sequences from
pathopens distamly elated ro humans. e.g., malara, may affect antigen expression
in the br wccinee.

This study is designed to analyze, using the BLAST family of programs, the
DNA sequences of multi-epitnpe DNA vaccnes against dengue and malana con-
structed ia our lahoratory. The possibility of integration of the various DNA
viccines with the human genome was examint  y seé ng ft omologies
between the DNA vaceines and known human genome sequences. In addition, the
sequences were analyzed with respect o the mouse genome, since the ammal
model used in our lab is the mouse. We have extended these studies 10 a DNA
vaceine for hog ¢t 4. 1o be used in swine, tn determine whether this veterinary
vacrine mav imegrate with the pig genome. Swdies will also be conducted to
detect actual integration of DNA vaccines into the genomes of revipient mice.

Finally. we anaivzed the sequences used for the meleria DNA vaccines and
found that some of the malaria codons in our constructs are rarely used in humzns
and may therefore hamper efficient antigen expression in human vaccines. Ma-
laria DNA vaccine construcls arc now heing designed with optimized human
condon usage. which will bupefully enhance the expression, and thus the antige-
nicity. of these vaccines.

Key words: DNA vaccines, sequence analysrs, safety, homologous recombination,
coden usage
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51. USE OF RIBOTYPING AND RAMDOM AMPLIFIED
POLYMORPRIC DNA (RAPD) TO DIFFERENTIATE
STRAINS OF Burkholderia andropogonis

RINA D. BAGSIC-OPULENCIA!, ALLEN CHRIS HAYWARDZ, and
MARK FEGAN?
Microhiology Division, University of the Phifippines Las Basos, College, Laguna

2Conperative Research Center for Tropical Plawt Pathology,
The University of Queensiand
8t. Lucia, Brishane, Queensland, Australia

Burkholderia andropogonis causes leaf spots, streaks, and stripes on a wide
variety of host plants such as com, coffee, chick pea, and velvet bean. The strains
of B. andrupogonis are highly similar in phenotypic traits such as cultural, mor-
phological, and physiological characteristics. However. the host range of B.
andropogonis is exceptionally wide and diverse and B. andropogonis has wide
geographical distribution. Seme workers had attempted to group strains of 8.
andropogenis from different host plants based on pathogenicity atl serological
properiies. However, the observed differences in host specificity were insufficient
lo warrant eswblishmenl of pathovars and no further work has been reponed 1o
support establishment of serovars. Knowing the relationship among strains of 8.
andropogonis will help 1o identify outhreaks, 10 determine its mode of acquisition
among strains of 8, andrapogonis will help 10 identify outbreaks, 1o determine its
mode of acquisition, and tw define preventive measures. Unlike phenotypic prop-
enies which are not reliable for strain differentiation dug tw their low reproducibility
and itherent variability, genotypic traits are nol affected by Lhe physiologicat state
of the vrganism. In this study. genolypic metheds such as nibolyping and random-
amplified polymatphihc DNA {RAPD) were used to determine the relationship
among 29 strains of 8 andrepogenis. in fibotyping, the chromosemal DNA was
digested with either Sal [. Pst 1, or Xho | and probed by digoxigen-liabeled 168
tDNA of B. andropagonis. {lybrids were detecied by chemiluminescence. In RAPD,
each of the seven commercially available primers was uged in low stringency
polymerase chain reaction (annealing at 37°C). The amplification products were
eicctrophoresed on agarose gel. The difference berween the panem generated by
ribotyping and RAPD was established visually on the presence or zbsence of onc
or several bands. Similarity coefficients for peirwise combination were deter-
mined by Dice coefficient and clustered by the unweighted pair group method
with arithmetic mean (UPGMA) procedure. All cumputations were performed
using the NTSYS-PC program. Numerical analysis of the ribnpalterns generated
by Saf I, Pst |, and XAn | produced a2 phenogram where the strains were divided
into 11 clusters at & similanity of %0%. In additron, the presence of »ri operons
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was revealed in 5. andropogosis. RAPD analysis with seven primers grouped the
straing inw 12 clusters at & similarly of 90%. Comparison of the phenograms
generabed by ribotyping and RAPD revealed that the clusters of sirains at 0%
similarity were similar for these two methods, However, the relationship between
clusters varied berween riboryping and RAPD, producing phenograms with differ-
ent groups of clusters and different overll struciure between these rwo methods.
There was no strict correlation between the clusters and the ime when the strains
were isolated or the geographical origin of the isolates; between the clusters and
ortginal host; and between the clusters and pathogenicity of the strains.

Key wordy: Burkhaleria andropoganis, niboryping, RAPD, genorypic methods

52, CLONING AND CHARACTERIZATION OF THE ACYL
CARRIER PROTEIN (ACP) GENE OF THE COCONUT
(Cocos nucifera L.} ENDOSPERM

VICTOR JUN M. ULAT1, MERLYN §, MENDIORO!,
IVAN-MARCELD A. DUKA!, MARNI E, CUEND!,
MA. GENALEEN Q. DIAZ!, RITA P, LAUDE', ANTONIO LAURENAZ,
and EVELYN MAE T. MENDOZA?
Institute of Bivlogical Science, College of Arts and Sciences
University of the Philippines Los Barios. Colfege, 4031 Laguna

Acyl carrier protein (ACP) is an essential cofactor in the synthesis of fatty
acids. We repont here the isolation and characterization of the ACP gene From
caconut. The coconut endosperm ACP gene was isolated by RT-PCR using de-
penemate aliganucleotide primers designed specifically for the conserved region of
multiply aligned ACP gene sequences from other plant species. The ~200 bp PCR
product generated was cloned into 2 vector. DNA-sequence analysis and Southern
and Northern blot analyses were subsequently performed. The resulis and future
prospects for the cloned coconul seed ACP gene are also discussed,

Key words: acyl carrier pratein, ACP, cloning, RT-PCR, Southern Blot, Northern
Bloy, DNA sequence, primer design
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53. THE COCONUT GENE PROJECT: PRIMER DESIGN

IVAN-MARCELQ A, DUKA'!, MARNI E. CUENG?, VICTOR JUN M. ULAT?
MERLYN 8. MENDIORO!, MA, GENALEEN Q. DIAZ!, RITA P. LAUDE!,
ANTONIO C. LAURENAZ, and EVELYN MAE T. MENDOZA?
!nstinite of Biological Science. College of Arts und Sciences and

*fnstitute of Plant Breeding, College of Agriculture
University of the Philippines Los Badias, College, 4031 Laguna

The general objective of the coconut gene project is to modify the fatty acid
composition of coconut oil by genetic engineening. Genes for key enzymes in the
lipid metabolism of voconut will be cloned and sequenced. Final expression of
these penes in the coconut will be dependeni on successiul tirsue culture methods
already being worked out by the Philippine Coconut Authority (PCA).

Accomplishments so far include outlined steps and procedures that one may
following designing PCR primers, Bath the intemet and 2 software called Vector
NT! have been utilized in PCR primer design, a necessary start poinl in the said
project, General guidelines for PCR primer design are hereby discussed.

Key words: vector NT! suite, primer design, lipid metabolism, Polymerase Chain
Reaction (PCR), internet, annealing temperature (Tm), % GC, entropy,
enthalpy, free energy
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54. POLYMERASE CHAIN REACTION (PCR) AMPLIFICATION
OF DNA GENOME SEGMENTS OF BANANA BUNCHY
TOP VIRUS (BBTV)

TERESA B. DXELEON and VERMANDO M. AQUINO
Insritie of Plant Breeding, College of dgricufiure
University of the Philippines Los Barios, College. 4031 Laguna

Banana bunchy top discase {BBTD) is one of the most devastating diseases
of hananas caused by banana bunchy 1op virus (BBTV). The BBTVY has a muiti-
component genome consisting of at least six single-stranded circular DNA
co  ents, In this study, the presence of DNA encoding the coat protein (CF)
durwng systemic infection of BBV in artificially inoculated banana was deter-
mined by the polymerase bp product in pseudosiem 26 days afier incoculation
(DAL}, in root and corm 31 DAL and in rolled young leaf, older leaf and in corm
52 DAL In nawrily infected banana plants, BBTY stem loop (SL) region and
BBTY DNA component encoding the movement protein (MP) were detected in
young leaves. PCR amplification of SL region and MP DNA segment generated a
LO0O bp and a 380 bp product. respectively, Consistent mplification of MP DNA
segment indicated that MP DA was present in high concentration. PCR amplifi-
catior using specific primers provides a usefu] tool in determining the presence of
BBTY DNA components.

Key words: banana, polymerase chain reaction (PCR), banana bunchy top virus
(BBTY)

261
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55, CLONING, CHARACTERIZATION, AND SEQUENCING OF
MATURATION-RELATED cDNAs FROM SUGARCANE
{Saccharum Officinarum L.)

ELLEN B, TUMIMBANG, ANTONIO C. LAURENA,
and EVELYN MAE TECSON-MENDOZA
Institute of Plant Breeding, College of Agricuiture
University of the Philippines Lax Bailas, College, 403! Laguna

The aims of this study are to generate and ¢long cDNAs encoding the ACC
synthase through Reverse Transeription-Polymerase Chain Reaction, to monitor
the level of expression of the gene through northern blot analysis, and 1o deter-
mine the relative mumber of capies in the genome by southern analysis,

Oligonucleotides {EZ 2 and EZ 4) based on the conserved regions of ACC
synihase were synthesized and used in the RT-PCR using cDNA pool from the
13-monih-old apical tissue. A 1.2k b fragruent was amplified which was cloned in
the pGEM-T-Easy veetor and later used in the transformation of £. cofi DH5a.

Two putative clones coding for maturation genes were identified and partial
nucleotide sequences of SACSI (612 bp)} and SACS 2 (712 bp) were determined.
Computer search showed no hamology of SACS | with known ACC synthase but
hes sequence similarity with a DNA binding protein. SACS 2 does not have
sequence sequence similarity with known structural genes in the Genebank due to
unrealiable DNA sequence containing | 5% unknown nucleotide base N.

A low Jevel expression of SACS | was detected on the 6 month when stalk
clongation starts to slow down and increase until the 13* month when the sucrose
accumulated is uniform throughout the stalk. Southern blot anelysis suggests the
presence of only one copy of SACS | in the sugarcane genome.

Key words: cloning, cDNA, Saccharum, sugarcane, RT-PCR, ethylene, maturation

$6. MOLECULAR CLONING OF DNA SEGMENTS
OF ABACA BUNCHY TOP VIRUS (ABTV)

MEDINO GEDEUN N, YEBRON, JR. and VERMANDO M, AQUINO
Instirute of Plant Breeding, Coltege of Agriculture
University of the Philippines Los Bakias College, 403! Loguna

Absaca bunchy top virus (ABTY) is assumed to be synonymous to banana
bunchy lop virus (BBTV) but transmission experiments show dissimilanity be-
tween the two. For studies aimed to distinguishing differences between the said
viruses &l Lhe molecular level, cloning of ABTV genome segments is necessary.
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Polymerase chain reaction {PCR) and standard cloning procedure were used to
produce gene constructs containing ABTY DNA segments. Total nucleic acid
exiracts were obtained from bunchy top infected abaca plants. The extract DNA
wag amplified using the stem loop p nmers SLR and SLL. These primers were
designed based on the nucleotide sequence of the conserved stem loop region of
BBTV DNA genome. The PCR products were inserted into & plasmid vector and
trangformed into Escherichia coli DHSw cells. These constructs will be used in
differentiating BBTY from ABTY and in the development of transgenic absca
resistant 1o ABTV,

Key words: abaca, polymerase chain reaction (PCR), cloning, abaca bunchy top
virus (ABTY), transformation

57. GENE INTROGRESSION IN THE NON-TUBER
FORMING Sofanum

ABELLA C. DELA VINA and DOLORES A. RAMIREZ
Insiitute of Plant Breeding, College of Agriculiure
University of the Philippines, Los Barics, College, 4031 Laguna

Nineteen species of the no-tuber forming Solamum, including Solanum
melongena, eggplant, obtained from the National Plant Genetic Resources Labora-
ory were used in the hybridization program with the aim of determining the
genetic affinity among the species and ultimately trensferring desirable genes
{resistance to pests and diseases, prolificacy, tolersnce to abiotic stresses) from the
wild relatives to the cultivated eggplant. A toral of 135 cross combinations were
made from which only 43 cross combinations developed fruits with very few
seeds recovered, The degree of genetic relationship was measured in terms of
percentage seed developed and chromosoma) behavior of the hybrids during meio-
sis. Percent seed recovery ranged from 0.0% 10 80.0%. Meiatic analysis of the
different specics and the hybrids gave a chromasome number 2n=24, The chromo-
some behavior of the parentals was generally normal. The hybrids on the other
hand exhibited partial to complete homology among the chromosomes of the
parental species. Laggards and bridges were observed in both parents and hybrids
Pollen fertility of the different species ranged from 77.37% o 98% whereas they
hybrids had a range of 9.74% to 30.5%. Backcrossing to the mefongena parent
wes done for four generations in cross zethiopicum z melongena. Pantial morpho-
logical characterization of the hybrids shawed gene introgression from 5.
aethiopicum 10 S, melongena.

Key words: introgression, Solanum melongeno, Solamunt cethiopicum, eggplant
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58, SEGRATION ANALYSIS IN COCONUT USING
MOLECULAR MARKERS

SHIRLEY J E. SEGOVIA!, HAYDE F. GALVEZ',

RONNEL JOEY U, CARCALLAS'. CONSORCIA E. REANG',
RAMON RIVERAZ, GERARDO A, SANTOS?, und DESIREE M. HAUTEA'
! instituze of Plant Breeding, College of Agriculture
University of the Phifippines Los Bofios, Cellege, 4034 Laguna

Philippine Coconut duthority, Zamboanga Reseorch Center
San Ranton, Zamboanga City

Selected permplasm of coconut was tested for polymorphism using
microsatellite, also called simple sequence repeats {SSR). and amplified fragment
length polymorphism (AFLP) marker technologies. Results showed that all the
dwar{ populations analyzed exhibited 4 high degree of homogeneity while Lhe tall
populations revealed & high degree of allelic diversity. Basad on the results of the
polymarphism survey, SSR, and AFLF primers were sefected to test for Lhe segre-
pation pattern of the F, population from the eross between Tacunan Green Dwarl
and Bago Oshiro Tall. Segrepation analysis of F| progenies showed a F:1 Mende-
lian ratio typical of a hackcross population, The insplication of the results of the
present study in the coconut improvement program will be discussed.

Key words: coconut, Cocos aucifera, microsatellite, simple sequence repeats,
amplilted fragment lenyth polymarphism

59, MOLECULAR TAGGING OF BRUCHID AND Cercospora
LEAF SPOT RESISTANCE GENES IN MUNGBEAN
USING AFLP AND RGA MARKERS

ALMA C. CANAMA, HAYDE F. GALVEZ, DESIRLE M. HALUTEA,
and CONRADOH. BALATERQ
Institute of Plant Breeding, College of Agricidture
University of the Philippines Las Bades. College, 4031 Laguna

Twe major constraints in mungbean production are grain {oss caused by
bruchid {Callosobruckus) damage during storage and Cercospora leaf spot dis-
ease. Amplilficd fragment length palymorphism (AFLP) and resistance gene analog
(RGA} primers were used 1o develop and identity markers associated wilh resis-
tance genes to bruchid and Cercaspora. Sixty four selective Fco RI/Mse 1 primer
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pairs oblained from Gibeo BRL/Life Tech Anslysis II were used to sereen for
polymorphism using two mapping populations, P7 x TC and NCM 53 x Acc, 25
Thirty {30) of the 64 AFLP primer pairs with good aimplification products gener-
ated a tolal 1,520 bands of which 336 bands (21.1%} were polymorphic between
P7 and TC and 261 bands {17.2%) between NCM 53 and Acc. 25. Using & P7
near-isogenic ling (RP70, putative AFLP markers associated with the introgressed
resisuance segmen trom TC were identified using 17 AFLP primers. For RGA, 19
primer pairs were evaluated of which 10 primers gave polymorphic bands be-
tween P7 and TC. The |0 primer pairs gengrated a total of 268 bands of which
117 bands {43.6%) showed polymorphism between P7 and TC. The 10 RGA
primers will be used to determine markers associated with bruchid resistance
genies LSing a neat isogenic line of F7,

Key words: mungbean, Cercospora, bruchid, Callosobruchus, AFLP, resistance
gene anelog

60. REGENERATION OF TRANSGENIC NEW PLANT TYPE
LINES FROM A, Tumefaciens-INFECTED IMMATURE
INFLORESCENCE

GLENNY. ILAR, ELEANOR 5. AVELLANOZA, and
RHODORA R. ALDEMITA
Philipgine Rice Research fnstitule
Maligayo, Mudoz, 3119 Nueva Ecija

The increasing population rate and shrinking area devoted to rice praduction
in the Philippines pose a big challenge to plant breeders. Genetic engineering of
PhilRice s being eonducted t support the existing strategies to increase the yield
potential of rice such as the improvement of pest sesistance in the high yielding
varjeties, in the new plant type (NI'T) euite lincs. and in the cytoplasmic male
sterile (CMS} lines used in hybrid rice breeding. The use of the natural veetor
Agrobacterium tumefaciens for gene delivery to Philippine-bred rice varieties ne-
cessilates the investigation of the suitable explant for suseeptibility to infection.
Early studies focused on the ability of different explants w produce embryogenic
callt sunable for transformution experiments from 6 inbred lines, ¢ NPT lines,
AKD 6 CMS linies. The young inflorescence and mature emhryos equally pro-
duced embryogenic calli, but not as good as the immature embryos scans
contamination. A. tumefactens strain EHAL 08 (pTOK233) harhoring the reporter
p-glucurodinase gene and the hygromycin resistance genes were tested on their
infectivity Lo the different explants and genotypes. A few inbreds and CM$ lines,
and most of the NPT elile lines showed GUS activity as manifested by the blue
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precipitate present in the transformed cells afier X-gluc staining. Regenerated
plans from these transformed calli showed the presence of the GUS gene in PCR
analysis. The efficiency in obtsining wransgenic plants is relatively higher com-
pared to the regeneration using calli derived from mature sceds.

Key words: penetic engineering, rice, Gryza safiva, young inflorescence,
Agrobacieriwn rumefaciens, plant regeneration, calli

61. MOLECULAR ANALYSIS OF ON-FARM
BIODIVERSITY OF RICE IN THE PHILIPPINES

LEOCADIO 8. SEBASTIAN, LORNA R. HIPOLITO, GUADA Q. REDONDO,
ALICE N. BRIONES, GIRLIE NORA A, ABRIGO, CHERRYL B. CASTWAN,
and SERGIQ R. FRANCISCO
Philippine Rice Research Institute, Maligava, Muroz
3119 Nueva Ecifa

On-farm biodiversity of nice in the Philippines was analyzed using 1992 and
1997 survey data and 4) microsatellite merkers to determine the popular varicties
planted by farmers and their molecuiar diversity, respectively, Survey data showed
that the use of medemn variclies was widespread and more diverse in all regions, A
total of 30 different varicties were planied in 1992 and 156 varieties in 997,
Among these varieties, ten most popular vatieties were identifisd. These were
released mostly between 1975 and 1999, and preferred by about 77% of the
farmers. IR 64, a high-yielding variety with good eating quality, was the most
widely used, suggesting the responsiveness of rice farmers o consumer prefer-
ences, Over time, the adoption pattern and refatedness of varicties changed. When
the pattern of adoption waz combined with molecular data in determining the
genetic diversity (weighted), the diversity index decreased. The increased related-
ness of the popular varieties planted in 1997 decreased the on-farm diversity.
Ameng the regions in the Philippines, Mindanzo region has the highest on-fanm
diversity. The pattemn of adoption changed on-farm diversity substantially spe-
cially in areas where IR 64 was widely adopled like in the Visayas region where
most farmers used it in 1992, Qwerall, the weighted on-farm diversity is lower
than the genctic diversity based on molecular data alone {unweighted). Results
show the impact of widespread use of a particulsr variety in the maintenance of
biodiversity.

Key words: biodiversity, DNA marker, microsatellite, rice
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62. IDENTIFICATION AND CRARACTERIZATION OF ACC
SYNTHASE <DNAs EXPRESSED DURING SINTA PAPAYA
{Carica papaya, L) FRUIT RIPENING

MARIE-SOL P. HIDALGO, ANTONIO C. LAURENA,
and EVELYN MAE TECSON-MEDOZA
Institute of Plant Breeding, College of Agricuiture
University of the Philippines Los Baries, Coliege, 403! Laguna

The cloning and characterizetion of ¢DNAs encoding ACC synthase from
papaya hybeid Sinta is described. Total RNA from 80% ripe fruit was subjected
to R T-PCR using primers specific for the ACC synthase gene. Five genes with
different ECQ RI resiriction digest patterns and MW range of 1.1 to 1.4 kb were
cloned. A cDNA of length 1,206 bp and coding for a 402-amino-scid polypeptide
contained the highly conserved region shared by both ACC synthases and
aminotransferages, Partis] sequencing information indicate that all five genes are
highly homologous to one another as well as to three their ripening-related ACC
synthase cDNAg isolated from other papayz cultivars, Hybridization studies on
northern and southern blots are currently being done to further characterize the
five genes. Such information will help elucidale the rpening process undergone
by hybrid papaya fruits.

Key words: cloning, cDNA, ACC synthase, Carica papaya, fruit npening, RT-
PCR, ethylene, southem blot, northemn blot

63. MOLECULAR CLONING OF THE COAT PROTEIN GENE
OF PAPAYA RINGSPOT VIRUS (PHILIPPINE ISOLATE}

PIERRIDEN A. PEREZ and VERMANDO M. AQUINO
Institute of Plant Breeding, College of Agricultire
University of the Phitippines Los Baros, College, 4031 Laguna

Development of constructs conaining certain genomic sequences of viruses
has been the basic techaique used in the study of the organism's genetic organize-
tion, One of the strategies in developing disease resisiant crops is pathogen-derived
resistance aguinst virus infections. An example of which is the production of a
transgenic crop expressing the viral coat protein. Crude RNA from leaves infected
with 2 loca! PRSY isolatc was extmacied. Complementary DNA (cDNA) was
synthesized using reverse transcriptase and the coat protein (CP) gene sequence
was amplified by FCR using specific primers. The fragment encoding the CP gene
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was inserted into a plasmid vector and ransformed into Escherichia coli DHSa.
A gene construct containing a part of the CP gene of ong isolate is afready
available for sequencing and cloning on other isolates is still ongoing. The clones
will be utilized in PRSY genetic varisbility studies and in the development of
transgettic papaya resistant to ringspot discase.

Key words: papaya, papaya ringspot virus (PRSY), polymerase chain reaction
{PCR), pathogen-derived resistance, complementary DNA (cDNA),
reverse ranscriptase, codt protein, cloning

64. CONTROL OF RIPENING IN PAPAYA BY
GENETIC ENGINEERING

ANTONIO C. LAURENA', PABLITO M. MAGDALITA,
BESSIE Y PEREZ!. EVELYN MAE T. MENDOZAZ,
VIOLETA N, VILLEGAS', and JOSE RAMON BOTELLA?
Hnstitute of Plant Breeding, College of Agricuiture
University of the Philippines Los Bados. College. 4031 Laguna

*Plant Genetic Engineering Loborutory, Department of Botany
The University of Queensland, St. Lucia Campus, Queensiand, Ausiralia

Papaya is an important fruit commodity in the Philippines and in other
ASEAN countries. 1ts geeater production and expari potentisl are limited by the
papaya ring spot virus (PRSV) problem and relatively shont shelf life. This re-
search addresses the latter problem with the objective of developing papaya varieties
with delayed ripening trait, thus, longer shelllife,

In climacteric fruits such 5 papaya, ethylene controls the rate of ripening.
One strategy to delay fruit ripening which has been employed in other fruils with
siceess i$ the genetic manipulation of the plant genes involved in ethylene pro-
duction during the ripening process.

In this project, we have cloned the nipening-related ACC synthase genes
from the Davao Solo {yellow flesh) papaya variety and consirucied an anti-sense
transformation vector. We have tansformed somatic embryos with this gene con-
struct via the biolistic process. Putative trensgenic lissues were selected and
regenerated into plantlets. These plantlets will be grown in a BL2 greenhouse and
their fruit will further be selected for the delayed ripening trail. The development
of delayed ripening phenotypes via anlisense technology will produce papaya
varieties with betler postsharvest and iransport characteristics thal will be reflected
in fruits of consistent superior quality and therefore better market pricea.

Key words: papaya, ripening, transformation, ACC synthase, ethylene
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65, DEVELOPMENT OF VEGETABLE IPM PROGRAM
IN RICE-BASED CROPPING SYSTEM

TEOTIMO M. AGANON!, MARILYN G. PATRICIO
L. JOSE L. CALDERON?, and JOSE S. SORIANO, Jr.2
! Research. Exiension. and Training
Ceniral Luzon Siate University
Muggz. 3120 Nueva Ecifa

Novartis Agro Philippines, Inc., Crop Protection
3/F Asian Reinsurance Building,
Legaspi Yillage, 1229 Makaii City

A smudy was conducted to identify the different insect pests and beneficials
at different growth stages of epgplant and stringbeans and identify as well the
critical growth stage(s) of the crops against insect infestation.

The ccetrrence of insect pests and beneficials relative o crop age was
detcrmined in both protected and unprotected plots. Afler mapping the insect pests
and benelivials based on three cropping seasuns, a sirategic insecticide application
was formulated and compared with farmers practice and untrested control.

A charactenistic patiern of pest population of nawral enemy atiraction was
recorded. In stringbeans, three peaks of infesiation or cnitical periods (window}
for crop growth seems atiractive to early sucking pests such as leafhopper and
aphid. The critical periods were 19-20, 53-54, and 65-75 days afler emergence
(DAE). In addition, 51-53 and 65-70 days, were critical periods tu podborer dam-
age. In eggplant, leafhiopper end thrips predominated throughout the crop growth
stape and their respeclive densities were highest at 20-25, 4045, and 85-90 days
after transplanting {DAT). Another sigmificant observation is the apparent rela-
tionship of shoatborer damage (highest 2t 67 DAT} and beneficials like spider and
coccinellid. The shoatborer damage declined at 47 DAT and 81 DAT, the stage
which coincided with the peak of spider and coccinellid populations indicating,
among others, the probable role of beneficials in shootborer contral.

The arthropod population dynamic data obtained were used to formulate a
strategic insecticide application to optimize the effect of insecticides on insect
pests while minimizing its impact on beneficials.

Efforts to demonsirate the judicious use of appropriale insecticide applica-
tion based on insecl occurrence and moniloring the critical windows showed that
sirategic applications in siringbeans and eggplant resuited in reduced spray appli-
cation frequency. This strategy saved three applications ir stringbean and six
applications in eggpiant compared to the farmets' practice.

While at imes there were no significant quantitative yield differences be-
tween strategic msecticide application and farmers' practice plots, the savings in
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pesticide inputs and environmental safely cannot be ignored. It is apparent that the
unprotected (unsprayed) plots in most cases yield is much lower then any of the
other two treatments.

Further refinements in the strategies used including insecticide x parasitoid
complementation are currently being studied. Initia} data showed very promising
results.

Key wordy; vegetable [PM, eggplant, stringbeans, rice- based cropping system

66. TRANSPLANTED IRRIGATED LOWLAND RICE
PROGRAM AT PHILRICE

RODANTE E. TABIEN and LEOCADIO S. SEBASTIAN
Phifippine Rice Research Institute
Maligaya, Mufoz, 1110 Nueva Ecija

Transplanting is still the predomingnt method of planting rice. Majority of
the farmers in Luzen and Mindsnac are transplanting rice is imigated lowland
fields, the most dependable source of rice in the country. Compared to direct
seedfing, transplanted rice has higher productivity but it is labor intensive. The
average yield in irrigated lowland is 3.5 tha; but under the Gintong Ani Program,
farmers yield average to 4.4 tha With decreasing ares devoted to rice and the
global liberalization, research and development activities in transplanted regime
have to be continued. The program aims to develop farming technologies that wil!
improve and sustain yields in the transplanted irrigated lowland rice and 10 attain
an average yield of 7.5 tha and 10 t'ha in muiti-location trails by 2002 and 2005,
respectively, Specifically, the research agenda will develop and promote location-
specific nuirient and pest managernent technologies, improve and sustain yields of
transplanted immgated lowland rice; and implement technologies; that are efficient,
prectical, and environment-friendly. Major accomplishments and current activities
will be presented.

Key words: rice, ransplanted rice, irrigated lowland, technology development
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67. IMPROYEMENT OF IR&4, C4-63G, PSB Rc 4, AND BPI-RI-10
FOR TRANSPLANTED IRRIGATED LOWLANDS

RODANTE E. TABIEN, MARLCU C. ABALOS, JOHNA R. CASAYURAN.
YOLANDA A, DIMAANOQ, and LEQCADIO S. SEBASTIAN
Philippine Rice Resvarch [nstiture
Maligaya, Mudoz, 3119 Nueva Ecija

Four rice varieries, IR64, BPL Ri-10, PSB Rc 14, and C44-63G, are very
popular in the Philippines, However, these are not resistant to bacterial Jeaf blight
(BLB), one of the most serious diseases of rice in farmers® fields. With the identi-
fication of new genes like Xz-2! that was not available duning their development,
these verieties can be improved through incorporation of new important traits like
disease resistance. This study aims 10 improve BP1-Ri-10, IR64, C4-63G, IR546883,
and PSB Re#4 through incorporation of Xg-2{ and xa-5 for BLB resistance,

For four seasons, 146 advanced lings from the crosses invalving these popu-
lar varigties were evaluated in replicated tnzls together with the five high yielding
parentals. The plants grown in 6 rows plots with 11 hills were clip-inoculated with
Maligaya strain of Xasthomonas oryza pv. Oryza (Xov} at maximum tillering and
was scored 19 days efler inoculation. All lines were found resistant indicating that
they had the introduced Xa-2! of xa-5 gene. Acmss seasons, the highest yield of
7.02 t/ha was obtained from C4- 63G/IRBB2| cross. This ling has Xa-2/ gene
good for almost all races of BLB in the Philippines. The IR64 progeny with Xa-2/
closely followed with 6.92vha, and PSB Red with xa-5 at 6.84 tha. Although
BPI-Ri-10 progenies were not among the best ten lines, severa! tines from this
cross have an average of 6 vha across four seasons. These elfie lines are now in
the replicated yield trails and will be advance to multi-location trials.

Key words: rice, bacterial leaf blight, disease resistance, Xa-12 gene, high yield
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68, ANALYSIS OF TECHNICAL EFFICIENCY OF RICE
PRODUCTION IN CAMARINES NORTE AND
NUEVA ECIJA IN THE PRESENCE OF THE
EL NINO PHENOMENON

FLORDELIZA C. HIDALGO!, CHRISTIANNE EMMANUELLE V. FLORES!,
and ALEJANDRO H. HERRIN?
! Phitippine Rice Research institute, Maligaya, Mufoz, 3119 Nueva Ecija
2Sohaol of Economics, Universiry of the Phitigpines Diliman, 1101 Quezon Ciry

This study deals mainly on the analysis of technical efficiency of rice farm.
ers in Nueva Ecija and Camarines Norte as affected by weather abnormality such
as the El Nific phenomenon. The technical efficiency of rice farmers was deter-
mined through a Maximum Likelihood Estimation of non-deterministic frontier
production function. The resulting technica) efficiency was then regressed with a
dummy varisble in order w measure the effect of the El Nifio phenomenon.
Furthermore, it was regressed against some sociceconomic characteristics of farmers
to determine the factors affecting efficiency under such circumstances. The pro-
duction in each provinee was also regressed againgt the E] Nifio dummy variable
to seek its effect on yield level, Results of the study showed that the El Nido
phenomenon bas no significant effect over the technical efficiency of rice farmers
in the rwo provinces. This implies that farmers do not change their cultucel and
farm management practices even under the presence of the El Nifio phenomenon.
The results also reveaied that sociceconomic characleristics such ag age, educa-
tion, lraining altended, and tenure stetus have no significant effect over technical
efficiency. This is ol due to inherent lack of refationship between the said vari-
ables but merely attributed to the relative homogeneity of the respondents. [( was
also found out that the E) Nifio phenomenon significantly increased the yield in
Camarines Norte during the dry season while significantly redueed the production
in both provinces during the wel season. The production enhancing effect was
primarily accounted to the increased solar radiasion during the dry season while
yield-reducing effect was accredited the absence of normal rainfall that the two
provinces usually received during such sesson, The study also determined the
mputs significantly increasing production under such weather stress. These sig-
mficant faciors are water, fertilizer, and pesticide durnng dry season: and [abor,
fertilizer, and insecticide duning the wet season, This implies that with the effi.
cient use of vuch inputs, the farmers might minimize the yield reduction or maximize
the production enhancing effect of the E! Nifto phenomenon. Finally, it was rec-
ommended that results of the study be verified using a more relizble proxy vanabie
for E1 Nidio such as rainfall data.

Key words: E] Nifo, dry season, wel season, Camarines Norte, Nueva Ecija,
rainfall
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69, RAPID PEYELOPMENT OF IMPROYED INDICA
RICE YARIETY THROUGH ANTHER
CULTURE TECHNOLOGY

NENITA V. DESAMERO, YOLANDA DIMAANO, CELIA L, DIAZ,
LECNILO G. DOMINGO, EMILY R. CORPUZ, and RODANTE E. TABIEN
Philippine Rice Research Institule
Maligaya, Muroz, 3119 Nueva Ecifa

‘The major application of anther culture (AC) technology in rice breeding is
to sccelerate production of stable, homozygous breeding lines from geneically
diverse, heterozygous genotypes. This resulie in the shortening of the time re-
quired for development of new varieties. The technology also offers the possibilities
of introducing into plants variability that could be atilized for erop improvement.
Anthers from R64, a commercially released indica rice variery with premium
grain and eating quality, were cultured in vitre. From a total of 57,549 anthers
plated, we regenerated 45 green plants, of which, 19 are doubled haploids. These
doubted haploid regeneranis yielded a total of 147 doubled haploid breeding lines
(DHL). A DHL is defined here as a tier developed from an AC-derived doubled
haploid regenerent. From these DHL, five were selected based on phenotypic
acceplability, excellent keme! quality, moderate sharterability, and field resistance
to diseases. The yield performance of three of the five lines was evaluated for two
seas0ns, in 1999 dry and wet sesson, comparing theis with the seed-derived (SD)
IR64. At this point, the DHLs were at R, and R, gereration, respectively, For two
seasons, the AC-derived 1RG4 DHL mawred earlier, and yielded better than the
SD IR64. They produced more and comparable productive tillers in dry and wer
season, respectively. The AC-derived IR64 plants were taller than the SD 1R64
during the dry season, bui shorter during the wer season. The data indicated tha
the SD [R64 during the dry season, but shorler during the wet season. The data
indicated that the SD IR64 elongated more during the wet season Irial. 1t can be
inferred that SD [R64 is more sensitive 1o solar radiation that the AC-derived
IR64. This needs further study. Based on yield performance, one AC-denved
IR64 was selected and elevated (o the general vield wrial (GYT). Conventionslly, it
will take at least six vears for a breeding line to reach this stage. However, with
the AC-derived TR64 selection, it tock only three years. Thus, with anther culre
technology, varietal improvement is expedited.

Key words: anther culture, doubled haploid line, yield performance, rice breeding
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10. COMPARATIVE ANTHER CULTURE RESPONSE OF
GENETECALLY DIVERSE AND HIGHLY
HETEROZYGOUS INDICA RICE TO 2,4-D AND
PAA-ENRICHED MEDIUM

WILHELMINA E. VILLALBA, MA. CORAZON N. JULATON.
LAILA B.STA. MARIA, LENIE P, ROMAND, MARTHA V., CHICO,
SHARON S. MACABALE, LEONILQ G, DOMINGO, and
NENITA ¥V, DESAMERD
Philippine Rice Research Institute
Maligaya, Mufioz, 3119 Nueva Eciju

Anthers from 18 genetically diverse and highly heterozygous F crosses and
two inbreds of rice were cultured in callus induction medivm, supplemented with
either 2.4-dichlorophenosyacetic acid (2,4-D) ar phenylacetic acid (PAAY An-
thers from ten crosses formed more calli in 2,4-D-enriched medium, eight in
PAA-cnriched medium, while two had comparsble catlus formation in both me-
dia. Percent callus formation ranged From 3.19 to 24.56 in 2,4-D-enriched medium,
with a mean of 12.28 + 7.91. In medium supplemented with PAA, callus forma-
tion ranged from 2.95 to 32.85%, with a mean of 12.94 £ 8.41%. Significam
differences in callus formation were obtained for genotype, but not for callus
induction medium, nor for the interaction between genotype and culture medium.
The callused anthers were transferred to various regenerstion medie to induce
shoot and root formation. The green plarit regeneration obiained for majority of
the genotypes, was Jess than 1.0%. based on the total anthers plated. From our
previous study with inbreds. we showed that PAA can induce direct regeneration
in the same callus induction medium, without transfer of callused anthers into
regenerztion mediurn, This is one possible advantage of using PAA, as auxin for
callus induction, over 24-D. We would like to exploit this advantage with our
highly heterozygous breeding materials, This one-step anther cuiture protocol us-
ing PAA saves Jabor, time, laboratory supplies, and chemicals, as far as generating
anther culrure-derived breeding lines is concerned, Further study with other geno-
types will be conducted to establish this point.

Key words; anther culture, indica rice, 2,4-D, PAA callus induction, direct plant
regeneration
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71. IN VITRO RESPONSE OF ANTHER CULTURE-DERIVED IR64
BREEDING LINES

MARTHA V., CHICO, SHARON §. MACABALE,
and NENITA V. DESAMERO
Philippine Rice Research Insfitute
Maligaya, Mudoz, 3119 Nueva Ecifa

Genotype is one of the major factors that determines the in vitro response of
rice, and henie, the extent of utilization of m vitro culture in riee improvement.
[R64 is one of the indica rice varieties recalcitrant to in vitro culture. In our
anther culture (AC) work, we regenerated green plants from 0.08% of the total
anthers (37,549 anthers) we cultured from the rice vaniety IR64. We advanced and
evalusled thess regenerants, and we stlected some promising AC-derived IR64
breeding lines. This smdy was conducted to determine if the in vito response
was enhanced in the anther AC-derived IR64 breeding lines compared with seed.
derived 98D) IR64, We used three explants, viz, young inflorescence, mamre
seed, and anther 10 establish the cultures. Qur preliminary results indicaled com-
parsble callus formation from mature seeds of the AC-derived and SD IRG4,
Relatively more embyogenic calli were obtained from AC-derived lines. One of
the three AC-derived lines regenerated more green plants than the SD IR64. With
inflorescence gulture, we used callus induction medium suppiemented with either
2.4-D or PAA. In culmre medium supplemented with PAA. more youog spikelets
regencraled shoots directly from AC-derived compared with the SD TR64. With
2.4-D, callus formation for AC-derived lines was not enhanced, However, one of
the three AC-derived lines evaluated had enhanced green plant regeneration. With
anther culture, better respense was obined from AC-derived lings, in terms of
callus formation and green plant regeneration. Further studies will be conducted Lo
cstablish the repeatability and stability of the in vitro responses observed.

Key words: anther culture, seed cubture, inflorescence culture, variant

72, RICE VARIETIES AND GRAIN QUALITY ATTRIBUTES
PREFERRED IN ADVERSE ENYIRONMENT

MARISSA V. ROMERD, JUMA NOVIE B. AYAP, ALICE M. BRIONES,
JESUSA M. CABLING, IRENE R, TANZO, and RENEE E, YALDEZ
Philippine Rice Research Institute
Maligaya, Muniaz, 3119 Nueva Ecija

A survey was conducted in adverse rice growing areas (o determine farmer
choice for verieties and consumer preference for grain quality. The provinces
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visited were Cagayan and Camerines Sur for saline-affected areas; Agusan del
Norte and Nueva Vizeaya for zing-deficient arcas; and the province of Mfugeo for
cool-elevated areas. Five municipalities for each province were chosen and three
barangays for each municipality were visited. The most popular variety was [R 66
in Cagayan, PSB Re 10 in Camerines Sur, PSB Re 18 in Agusan del Norte, BPI R
10 in Nueva Vizcaya, and & native or traditional variety in lfugao. All of the
provinces surveyed showed that the major reasons for choosing the varieties was
high yield, except in lfugao where the highest premium was placed on grain
quality. Asked about the grain quality attributes, the consumers indicted that taste
was the most important. The other characteristics preferred were aroma, tender-
ness, and smoothness for copked nee and maximum height increase and whiteness
for raw rice. This information will provide the breeders end bictechnologists a
guide in deveioping rice varielies with good prain quality for the adverse areas.

Key wonds: rice varieties, grain quality, adverse environment, saline, zinc
deficiency, cool-elevated, raw rice, cooked rice, consumer preference,
farmer choice

73. MASS SCREENING FOR RICE SEEDLING SALT
TOLERANCE AT PHILRICE

NOEMI S, DONES, JONATHAN M, NIONES, and PHILBERT S. BONILLA
Philippine Rice Research Institute
Maliigaya, Mufioz, 3119 Nueva Ecifa

A rapid screening method for rice seedling salt tolerance was established at
the Philippine Rice Rescarch Institute in June 1996 to identify and assess the
degree of salt tolerance of different lines and varieties. The procedure is an inte-
gral component of the project on development of salt tolerant varielies where by
only lines rated tolerant and moderately tolerant in the observational nursenies are
advanced to succeeding performance evaluation. The technique was a modifica-
tion of the procedure being used at the [ntemational Rice Research Institute (IRRI)
using Yoshida nutrient solution. Salt tolerance at electricsl conductivity (EC) 12
mS/em can be recognized after 21 d after sowing or §6 d afer salinization.

Sources of materials for testing included the traditional rice variety coflec-
tion, uniform lines from the hreeding program of PhilRice, and introductions from
calleborative breeding institutions. As of Janvary 2000, 2 total of 5331 lines/
varieties had been screened in the different nurseries and trials. Out of those
screened, 601 (10.9%) and 1536 (27.8%) were rated tolerant and moderately
tolerant, respectively.
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The procedure is presently being modified using seawater instead of adding
NaCl to increase the EC. Seawater samples from four locations showed &n aver-
age of 42.7 mS/em EC and 1.85 ppm sodium content. The use of artificial seawater
solution wil! simulate water conditions during salr intrusion where other salts are
present.

Key words: electrical conductivity, mass screening, rice, selt tolerance, seawater

74. HUNTING THE RICE TUNGRO RESISTANCE GENE
USING BACTERIAL ARTIFICIAL CHROMOSOMES
AND RESISTANCE GENE ANALOGUES

GABRIEL 0. ROMERD, VIVIAN A. PANES, LEGCADIO S_ SEBASTIAN,
and VIOLETA TOLENTINO
FPhilippine Rice Research Instituie
Maligaya, Mufioz, 3119 Nueva Ecija

As a slep ioward engineering resistance to tungro, the most destructive viral
disease of rice in Southeast Asia, 3 map-based cloning approach was initiated to
isolale a resisiance gene against tangro spherical virus, the primary causal organ-
ism. Fine genetic mapping is underway to identify AFLP markers <1.0 cM from
the R locus, In parallel, physical mapping was carried out siarling with RFLP and
RAPD markers at ~ 1.0 cM. Four BAC clones were selected from [ibraries ob-
tained from the International Rice Research [nstitute and the University of
California, Davis using threz anchor markers {(C708, CDO456, and CDOT733) at
the resistance region. During chromosvme walking from the anchor BAC clones,
seventeen BAC ends were isoleted by TAIL-PCR (thermal asymmetric interlaced
patymerase chain reaction) that were used to idemtify 28 new candidate BAC
clones in subsequent hybridization. A contig of 14 clones at the C708 locus, 2
contig of 12 clones at the CD(O456 locus, and another contig of 5 ¢lones at the
CDXO783 Yocus were localized. Together with IRRI's screening, 36 BAC clones
fanking the genes were identified at the target region. The size and arrangement
of the tentative contig at the C708 locus were determined through pulse-field gel
electrophoresis and cross hybridization. Gene hunting using PCR with RGA {re-
sistance gene analogue) primers was also initialed on the 14 BAC clones. Clone
8P 16 gave major PCR bands with primer pair 1) ptokin | and ptokin 2, and 2)
XLRR inverse | und inverse 2. Clone 16D8 also produced distinet PCR  bands
with the ptokin 1-plokin 2 primer pair.

Key words: BAC, RGA, TAIL-PCR, RTVS, AFLP, RFLF, RAPD, physical
mapping, chromosome watking, contig
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75, PCR-BASED DNA FINGERPRINTING OF ANTHER-CULTURE
DERIVED INDICA RICE BREEDING LINES

SHARCN 8. MACABALE, MARTHA V. CHICO,
and NENITA V. DESAMERD
Philigpine Rice Research [nstiture
Maligaya, Mufioz, 3119 Nueva Ecija

Stable breeding lines were obiained from anther culture-derived variants
from indica rice veriety Wagwag and IR64. For some variants, differences in
same agronomic traits were established. Other variants, however, ere morphologi-
cally and agronomically simifar. To genetically differentiate these variants, we
subjected them to RAPD (randomly amplified polymorphic DNA) and SSR (simple
sequence repeals) analysis. For RAPD analysis, we screened 37 primers. With
Wagwag variants, 24 primers are polymorphic and four are moromorphic. The
rest of the primers did not amplify. Only nine, those polymorphic primers that
amplify in all samples, were scored. With [R&4, 11 primers are polymorphic, 4 are
monomerphic. Cnly 10 polymorphic primers were scored. For SSR analysis, we
screcned 26 and 40 primers for Wagwag and [R64 variants, respectively, Twenty
and 16 primers were scored for Wagwap and [R64, respectively. The results of the
amplification reactions with the rest of the primers are not scorable. With the
polymorphic molecular markers we were able to genetically differentiate the AC-
derived variants from one another, and from the seed-derived parental genatype.

Key words: anther culture, RAPD, S3R, indica rice
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76. GENETIC TRANSFORMATION OF RICE
(Oryza sativa L) USING PIN2 AND GNA GENES
FOR INSECT RESISTANCE

REYNALDO B. EVORA!, VIOLETA N. VILLEGAS?,
MARIA TERESA B. PERALTAS, VICTORIA P. CHAVEZ LAPITANY,
LEOCADIO S. SEBASTIANY, MA. REGINA C. GARCIA,
JULIETA U. SAJISE!, MARILOU R. CALAPARDO',

PAUL CHRISTOU®, and REY WUb

!National Institute of Biology and Molecular Biotechnology and
2Institute of Plant Breeding,

University of the Philippines Los Banus, 4031 College Logura
PhilRice-Los Baros, College, 403] Laguna
*PhiiRice Maligays, Mufioz, Nueva Ecija
SJokn Innes Center, Colney Lane Norwich
€Cornell University, lthaca, N.Y.

Currently, insect pests are controlied mostly by chemical insecticides which
also eliminaie the beneficial insacts and anthropods in the rice causing pest resur-
gence and more extensive damage, Iniroduction of Pin2 and GNA genes in rice is
expected to confer tolerance/resistance to lepidoptarans (stem borers, leaf folders,
cutworms) and bomopterans (brown planthopper, green leathopper) pests, respec-
tively.

Calli induced from sutella of mature seeds and immaiure embryos of IR72,
PSBRc 14, PSBRe28, LX15, Taipei 309, and IR43 served as materials for trans-
formation. Friable end embryogenic types of callus were shown to be excellent
materigl for transformation as reponed for japanica rice by Hiei et al. (1994). All
the varieties being used produced the same kind of callus. On the other hand,
among the vanieties, Taipei 309, and LX15 had the highest callug induction rate
while PSBRe14 had the fowest,

Embryogenic calli bombarded with pTWA and pubiGNA containing Pin2
and GNA genes, respectively, using the particle inflow gun apparatus were kept in
the selection medium for at least one month or until the calli from the control
treatment {not bombarded with PinZ and GNA genes) died. Calli were then trans-
ferred into plant regeneration medium.

Plants were regeneraled from BASTAR and bygromyein resistant calli in-
duced from both mature secds and immature embryos. Molecular analyses and
physiological evaluation of the putatively tansgenic are presently being under-
taken. Preliminary PCR analysis' shawed positive results.



B8 Tram Nab Aca Sor. Tech Phulippine 22 (200)

Key words: nce, transformatian, particle bombardment, Pin2, GNA, insect
resistance, embryogenic calli, BASTA, hygronmyein

77. EFFECT OF MIST-POLISHING ON THE
PHYSICOCHEMICAL AND SENSORY
PROPERTIES OF RICE

JUMAN NOVIE B. AYAP!, NANETTE V. ZULUETA!,
EVELYN M. HERRERA', RENE L. VALDEZ!,
ESTRELLA G, ANTOLIN', TESSIE Q. RAMIREZ?_ and
DANILO G. NATIVIDAD?

! Philippine Rice Research Instinute
Maligaya, Muriez, 1119 Nueva Ecija

INasionat Food Authority
E Rodriguez Sr. Avenue, 110! Quezon Ciry

The gener! impression en NFA rice is that il is of poor quality. Gne of the
possible methods 10 eliminate this impression is through mist-polishing. Mist-
polishing is & process wherein water, in the farm of mist, is sprayed unie the
grains during the pelishing stage 10 nemave excess dost, bran, and the aleurons
Isyer remaining in the loagiladina! groove. Physiochemical analysis and sensory
evaluation were conducted wsing stocked NFA rice, remilled rice, and remilled-
mist-polished rice to delermine the effect of mist-polishing on rice grain quality.
The most distinct difference among the three samples was seen in the physical
propertics of raw milkd Hee. The mist-polithed tample was significantly superior
over the remilled sample in color, gloss, translocency, and general acceptabiity.
The remilled sample was, in wrm, significanily superior aver the ariginal stock
sample. However, in Ihe cooked samples, remilled and mist-polished samples did
pot different significantly in sensory and physiockemica) properties and aerubic
plate counl. For these parameiers, remilling was enough o improve the guality of
the sick sample.

Key words: NFA rice, mist-polishing, remilling, grain quality, physicochemical
properties, derobic plate count, sensory evaluation, gloss ranslucency,
color
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78, PHYSICOCHEMICAL PROPERTIES OF IRON
FORTIFIED RICE FLOUR

NANETTE V. ZULUETA! and MA. PATRICIA V. AZANZAZ
! Philippine Rice Research Institute
Maligaye, Mudoz, 3119 Nueva Ecifa

2College of Home Economics
University of the Philippines Diliman, 110} Quezon City

Rice flour prepared from PSBRc 10 rice variery intended for use m the
production of traditional rice-based foed products and noodles was fortified with
iron by menual mixing for 30 min to 1h. The non-fortified rice flour contained
8.00-9.35 £ 0.679 mg Fe/100g rice flour while the treated sampie had iron content
renging from T7.71 lo 37.50 mg/100g. Analysis of vaniance (ANOVA) at 3%
tevel of significance revealed that non-fortified rice flour was significantly whiter
{75.27 whiteness values) compared to those containing ferrous fumarate (FF)
(74.20 whiteness values) and ferrous succinate (PS) (73,43 whiteness values) at
eoncentrations of 30 mg/ | Mg Bulk density of iron fortified rice flour was signifi-
cantly lugher compared to the control. Setback and breakdown viscosities s.ightly
change with the addition of FF, Ferrous succinate treated rice four on the other
hand showed slight decreases in their peak and final viscosities, Other imporiant
properties were not affected which indicates that iron fortified rice flour could
find several applications in the rice-based food industry.

Key words: rice flour, noodles, £ s fumarate, ferrous succinate, whiteness,
bulk density, setback, breakdown, peak viscosity, final viscosity

79. RICE NOODLE CHARACTERISTICS AS AFFECTED BY IRON

NANETTE V. ZULUETA' and MA. PATRICIA V. AZANZA?
! Phitippine Rice Research Institute,
Maiigaya, Musioz, 3119 Nueva Ecija

“Coliege of Heme Economics
LUniversity of the Philippines Difiman, 1101 Quezon City

Noodles were prepared using rice flour fortified with 10, 20 and 30 mgL!
100 ferrous fumarate and ferrous succinate, The provess invalved soaking, steam-
ing, kneading, extrusion, boiling, and drying. The rice flour (RFN} wes charucterized
in terms of cooking and sensory qualities. The retention of iron at different stages
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of noodle production was also assessed. Cooking losses of non-fortified and forti-
fied overall flavor, smoothness, and chewiness af RFN were not affecled with the
addition of ferrous fumarate. No significant changes were also observed in the
overzll appearance, overell flaver, and overnll texture of RFN enriched with fer-
rous succinate. A shight difference in the oversll appesrance of ferrous
succinale-treated RFN were noted which was attributed to & slight change in color.
Sensory qualities were most acceptable at fortification levels of 20 mg/100p.

Key words: noodles, rice flour, ferrous fumarate, ferrous succinate, cooking
quality, sensory quality, cooking losses, overall flavor, overall
appearance, overall texture

80. YARIABILITY IN RICE STEM BORER POPULATIONS AND
ITS IMPLICATIONS IN THE DEVELOPMENT AND POSSIBLE
RELEASE OF BT ENGINEERED RICE,

CESAR G. DEMAYO
Department of Bilogical Seieaces
Mirdanao Staie University-fligan fnstitute of Technology
9200 ltigan City

The Bt gene had been succeasfully engincered in several crops and it wiil
not be long that is ransfer and stable expression in rice will be realized. Engi-
neering one very effective gene in rice does hol mean a successful, stable agriculture.
There are so many unresolved issues and straighiforwand anewers unanswered.
Understanding the complexities in the interections would mean & better chance in
the deployment of the technology in a sustainable manner, To achieve this re-
quires good evaluation for usefu! B! genes; assessment of the potential for resistance
in rice pesis, and in this case the stem borer; ransformation technology and gene
expression; field tests of strategies to delay resistance; germplasm development
and distribution. Thus there is a need to understand ecological and genetic interac-
tions between Bt loxing, rice and rice pests and natural enemies. The results of
this study provide some answers to these needs.

As to the search for the useful Br gene, the result, of the study show that
there are some Bf genes which could serve as candidates for introduction into the
rice genome based on several criteria: lack of genetic homology with wxins of
standard strains, high efficacy at kifling specific stem borer pests, and unique
mode of action. These are Cryldc for the striped stem borer and Crylde, CryliA,
and CrplC for the yellow stem borer. The striped stem borer is very susceptible to
Cryf4c but not with the other two endotoxins, Crplid and CryiC which were found
10 be as equally effective as Cryldfc/} against yellow stem borer, Another impor-
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tant finding derived from this study is that those Br endotaxins which has no
“knockdown effects” are we effective not by killing but also by avoidance of the
insects and inhibition of the growth of the larvae. This information is impartant to
develop strategies in the proper development of the angineered rice.

An understanding of the pest movement based on genetic structure is essen-
tinl for the logical development of resistance menagement strategies. The results
of this study show geographical vaniation in response of different rice types and
Bt-transgenic rice. This only indicates that any Bt- transgenic rice will not have
the assurance of complete success when deployed in all the local fields where it
will be plamted. It was shown in this study thar resistence to the very toxic Cride
varied from population to population, thus there is & possibility that populstions of
Lhese insects have the potential to overcome the effect of the Bt toxing expressed
in rice. The problem will be compounded with large movements of these resistant
insects to adjacent rice fields causing yield losses.

The practices of farmers of heavy pesticide use may contribute 1o the failure
of the Bt-transgemic rice. [t was found in a local survey of farmers management of
rice pests that spraying with insecticides is done whether the rice variety is resis-
tant or not. It is most likely that when Br-rice wil! be deployed, this will be ireated
just like other varieties. Considersble effort should be exerted to help farmers
realize the proper way of managing rice through education and participatory train-
ing in pest management

Key words; Barillus thuringiensis, pest management, variability
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81. RESISTANCE SCREENING OF FARMERS’ AND
COMMERCIAL VARIETIES OF EGGPLANT AGAINST
THE LEAFHOPPER, Amrasca biguttula (ISHIDA) AND THE
EGGPLANT BORER, Leucinodes orbonalis BUENEE

MERDELYN CAASI-LIT!, VICTOR P. GAPUD?3, CLARINDA PIL?
BELEN SANTIAGQ?, GINA BALAGOT2, N.S. TALEKAR*, and
EDWIN RAJOTTE?

| Entomoiogy Laboratory, Institute of Plant Breeding,
?Depariment of Entomology, College of Agriculiure
University of the Philippines Los Badas, College. 4031 Laguna

3Philippine Rice Research Institute
Maligaya, Murioz, 3119 Nueva Ecija

*4sian Vegetable Research and Development Center
SPennsylvania State University, US.A.

Eleven eggplant varieties were screzned far resistance 1o the leafhopper
Amrasca biguttula (lshida} al the Central Experiment Station, PhilRice, Mufioz,
Nucva Ecija in seperate trials. Results in the first trial showed that the farmers’
veriety, Abar, was lolerant having higher yield than Dumaguete Long Purple
(DLP), despite comparably the same number of leafhoppers as the susceptible
vanety. The relatively thicker leaves and more dense trichomes possibly conferred
lerance to Abar against the leafhopper.

In the second trial, antixenosis or non-preference (oviposition and feeding)
was demonstrated by SROZ, a farmers' variety from [ocos, at the early vegetative
and reproductive stages of plant growth. The rumber of nymph and adult leafhop-
per was consistently low in al) three Jeaf positions. Leathoppers preferred 10 feed
on DLP and Lon Violet (hroughout the sempling period. Damage ratings showed
least leaf yellowing and, cupping for SRO2 but edvanced damage for Long Violet
and DLP. The mechanism of resistance of SRO2 should be further investigated in
view of its possible use in eggplant varietal improvement. [PB GSI, an improved
[PM leathapper tolerant line, significantly yielded the highest healthiest, and larg-
est fruils in all four harvesting periods despite the number of leafhoppers present.
IPB GS! is a good candidae for leafhoppet wlerance. However, mote breeding
works should be conducted to further raise the level of tolerance.

Key words: epgplant borer, eggplant lealhopper, Amrasca bigutnla, Leucinodes
orbbonalis, bost plant resistance in eggplants
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82. EFFECTS OF TEMPERATURE, pH, AND NITROGEN
SOURCES ON THE GROWTH AND SPORULATION OF
FUSARIUM CAUSING WILT AND ROOT ROT OF
GARDEN PEA (Pisum sativum L.)

ASUNCION L. NAGPALA! and LINA L. TLAG?
! Departmeny of Plant Pashology, College of Agriculture
Benguet State University, La Trinided, 2601 Benguet

*Department of Plant Pathology, College of Agricuinre
University of the Phifippines l.os Bafies, College 403! Laguna

The ability of Fusarium oxysportum f5p. Pisi, Schiecht. Snyder and Hansen
and F. salani f. sp. Pisi, Apell and Wollenweber to cause will and root rot on
(arden Pea are influenced by temperature, pH, and nitrogen sources.

Both species of Fusarium grew under a temperature range of 10°C to 30°C
in potato dextrose agar (PDA). Scanty mycelia was noted at 10°C. F. axysporum
reached the widest colony dismeter of 80 mm and & spore count of 99/mL. at
30°C, while 88 mm colony diameter and 86 spore cuunt /ml was obtained at the
same temperature after | week.

In terms of pH, both species of fungi grew a1 pH range of 3.0 to 8.0.
However, the widest colony of 70 mm with the highest spore count of 250/mL of
F. oxysporum vas obtained 2t pH 5. The same trend was noted on the growth and
sporulation of F. solani. The widest celony of 69 mm and a spore count of 395/
ml were recorded at the same pH (5) after | week using potato dexirose agar
(PDA). Growth and sporulation of the fimgus declined as the pH was raised to
neutral {7.0).

In relation to nitrogen sources, both species of Fusariwm utilized different
nitrogen sources: ammonium nitrate, ammohium sulfate, calcium nitrate, potas-
sium nitrate, sodium ritrate, and wrea, The heaviest mycelia weight of .17 g of F.
oxysporum was oblained in potassium and is comparable with oven dry weight of
mycelia from the standard media potato dextrose ager (PDA), while the heavieat
mycelia dry weight of 1B g of . sofani was obtained form ammonium nitrate. On
the contrary, the highest spore count of 806/mL was prodvced in calcium niwate
for F. oxysparum while 697 spores/ml was found in potassium nitrate for F.
solani, Spore counts obtained from calcium nitrate and potassium nitrate were
comparable with spores produced in potato dextrose agar after | week. Limited
growth and sporulation was recorded in ammonium sulfate.

The results obtained from the laboratory experiments clearly demonsirated
the effects of temperature, pH, and nitrogen sources on the growth and develop-
menl of Fusariumt wilt and root rot. These factors must be copsidered in any
management scheme for the disease under natura! conditions.
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Key words: Fusarium wilt, root rot, ardes pes, temperature, pH, nirogen,
management

$3. MANAGEMENT STRATEGIES FOR COTTON FLOWER
WEEVIL, Amorphoidea lata MOTSCHULSKY

TEQDORO 8. SOLS0LOY, MA. MAGDALENA C. DAMO, RUSTICO G.
DAVID, ESTRELITA 0. DOMINGO, FREDOLIN P. FJULIAN, NENITA D.
CACAYORIN, and BENITA U. BILGERA
Cotton Development Adminisiration
Research and Development Center
Batae, 2008 flocos Norte

Flower weevil, Amorphoidea fata Motsch., is one of the major insect pesis
of cotton that provides difficulty among pest managers, Its behavioral characteris-
tics render it unmanageable. The adult feeds and lays its eggs meinly on aewly
opened flowers. This causes a premature shedding of the young boll. It then
spendz all its larval stages inside until pupation. [f Jeft unchecked, cotton fammers
expericnce yield loss of about 28-30 percent.

The management strategies for flower weevil, Amorphoidea fata Motsch., is
an orchestration of the different researches done for a decade at the Cotton Devel-
apment Administration Research and Operation Centers. The components of the
manegement strategies are a8 follows: {1} dusting flower with esh supplemented
by collection and buming of shed young balls, (2) early planting during the
months of August and September, (3} wider row spacing of planting, {4) dense
planting, i.e., 100,000 planis/ha, (5) close season planting, (6) planiing of trap
crop like okea, (7) irrigation management al critical stapes of the pests, (8) re-
leases of Euboreitia annuiata, and (9) use of granular systemic insecticides.

Various combinations of these components applied at the nght Gme reduced
flower weevil population and subsequently change resulting in increased farmers’
yield with meome with the added benefits of reducing pollution to the environ-
ment.

Key words: Amorphoidea late, young bolls, dense planting, close season, trap
crops, Euborellin annulaia, cation
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84, RICE HULL BURNING: A FARMER'S TECHNOLOGY FOR
MANAGEMENT OF RICE ROOT-KNQT NEMATODE IN A
RICE-ONION CROPPING SYSTEM

EVELYN B, GERGON!, OSCAR OPINAZ, and SANTIAGO R. OBIEN?
! Philippine Rice Research Instirute, Maligaya
Mudoz, 3119 Nueva Ecifa

2University of the Philippines Los Bafas, Coilege. 4031 Laguna

Rice hull buming (RHB) is a traditional ¢ultural practice of many onion
growers in San Jose City, Nueva Ecija, Philippines mainly for weed control and
yield mcrease, The resulting carbonized rice bull is incorporated into the soil
during land preparation before transplanting of onion. Studies to evaluate the
cffect of RHB on rice root-knot nematode, Meloidegyne gramnicola, and onion
yield were conducted in a farmer’s field naturally infested by the pathogen. Fif-
toen cm-thick rice bull was sufficient 0 reduce the nematode population in the
s0il. The effect of hest from buming rice bul! on the nematodes reached up to 30
cm deep. The effect of deep plowing on nematode populetion was insignificant in
comparison with standard plowing, Increasing thickness of RHB gave a signifi-
cant contribution to increrse of onjon yield and production of bulbs of
expori-quality, Plots that received 30 cm-thick rice hull gave 27% more large
bulbs than 15 cm-thick hull and 40% meore than no RHB. Thirty 3 em-thick rice
hull gave a yield advantage of 31% over no RHB while 15 cm-thick hull gave a
yield sdvantage of 11%.

Key words: root-knot, Meloidogyne graminicola, rice huil burning, management,
rice-cnion system

85. ARTHROPOD PESTS OF BAMBOOS: TAXONOMY,
BIOLOGY, NATURAL ENEMIES, AND HOST
PLANT RESISTANCE

IRENEO L. LIT, JR., MERDELYN CAASI-LIT?, and
MA. AMABEL A. CAPRICHO?
! Entomology Section, Museum of Natural History
2:'mitute.of Plant Breeding, College of Agriculture
University of the Phifippines Los Badas, College, 4031 Lagura

Sixty (60} species bamboo arthropod peats (57 insects, 3 mites) were col-
lected from severel species of bamboos in nurseries, and natural stands eround the
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Philippines. These were identified to genus andfor species levels. These include
the followmg: Bamboo node mealybug-4ntoning sp. aff thaiensis Takahaghi; Bam-
boo shoot mealybug-Palmiculior sp. aff. Bambusum Tang; Bamboo leaf mealybug
Paracoccus intercepius Lit; Bamboo culm meatybug - Cheetococeus bambusae
(Maskell); Bamboo planthopper - Purchita sp.; Damboo green mites -
Schizotetranaychus sp.; Bamboo culm borer - Chlorophorus sp. and Bamboo leaf
folder — Pyrausta sp. A rodent {Rattus tan¢zumi) and oné snail were also observed
bul not collected. New species, whose description are heing prepared include:
Meoclavicoccus sp. nov. {Pseudococeidae), from Makiling and Palawan,
Bambusaspis sp. nov. {Asterolecannidae) from Palawan, Coccus sp. nov. (Coccidae)
from Palawan and Subic Bay Forest Reserve, Greenaspis sp, nov, (Diaspididae)
from Mount Mekiling, Odonaspis sp. nov. {Diaspididac) from Davao and
Kiwanaspis sp. nov. (Diaspididae) from Laguna.

New records include: Caftoris cahire (Moore) and Thosea sp., as well as
Deleschallia bisaftide philippinensis, Melicodes tenebrosa tenebroso, Protaetia
sp.. Melamtis feda new host records,

The list of bemboo pests from Gabriel's Jatest compendium was further
updated by incorporating new findings in this project and results from funher
review of literature, The revised checklisi records [10 species, which is 93%
higher than Gabriel's 57. However, Lhe¢ inclusion of Planococcus lilacinus
{Cockerell) in Gabricl's checklist is here regarded as doubtful and most probably
constitutes 2 misidentification, It has never been recovered from any of the bam-
boo mealybugs collected from all over Lhe country. The species being referred to
is most probably Paracoccus interceptus Lit,

Key words: bamboo pesis, bamboo insects, arthropods

86, CRITICAL PEST LEVEL FOR BOLLWORM,
Helicoverpa armigera (RUBN.)

BENITA U. BIL.GERIA
Cotton Development Adminisiration
Baae, 2906 Nocos Norte

Cotton bollworm is one of the major pests of cotton and different control
methods are used 1o contro! this pest. The use of insecticides is the most effective
strategy but it should cnly be implemented when necessary, that is when the pest
has reached the damaging level. In cotton, the critical pest level {CPL} is used s
basis on whether 10 spray or not, Farmers claim that some of the recommended
insecticides against bollworm are no longer effective. It 1s suspected that one of
the possible reasons is the CPL currently used as hasis in spreying. Hence, this
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study waa conducted to determine the CPL for bollwomm at vegelative, squaring,
flowering, and bolling stages of cotton. [t was done at the Research and Develop-
ment Center, CODA, Batac, llocos Norte.

The cage technique was used in the experiment Nylon mesh clath cages
were used to confine 20 hills of cotton with two plants per hill. Determination of
the CPL was done at vegetative (22-42 DAP), squaring (43-63 DAP), (lowering
(64-84 DAP), and bolling (85-105 DAP) stages, Varying number of larvae were
released inside each cage. These were: {a) 0; (b)1; (c) 2; (d) 3; and (3) 4. Shed
squares, flowers and young bolls were collected and classified according to cause
of shedding. The number of shed structures due to bollworm damage was re-
corded. Yield loss due to bollworm was computed based on the shed structures.
Cost of centrol and yield loss were used s basis in determining the CPL for
boilworm at different growth stages.

An increase in bollworm density meant an increase in the number of shed
reproductive structures, resulting in corresponding decrease in the nurnber of har-
vested bolls and cansequently seedcotton yield. At vepetative (22-42 DAP) and
squaring (43-63 DAP) srapes, results showed that there is need to spray when the
CPL of two bollworms/20 plants was reached. However, at flowering (64-84
DAP) and bolling (85-105 DAP) stages, spraying should be done at the CPL of
three and two bollwerma/20 plants, respectively,

Results imply that proper iming and judicious use of insecticides are impor-
tant. It should only be done when the need arises or when the CPL is reached to
avoid unnecessary expense,

Key words: criticai pest level, bollwerm, growth stage, yield tess, control cost

87. INSECTICIDE AND FUNGICIDE EFFECTS OF BETEL,
Piper betle L. VOLATILE OIL ON
SELECTED COTTON PESTS

AIDA D, SOLSOLOY, ESTRELITA O. DOMINGO, NENITA D, CACAYORIN
and MA, MAGDALENA C. DAMO
Catton Development Administration
Batae, 2908 focos Norte

The variety and versatility in the biclogical activity of indigenous planis in the
Philippines warrant investigation as potential sources of pesticide materials. With
an abundant source and ease in cultivation, these matertals can possibly be tapped as
substitules or complements to chermical pesticides, the latter being 2 necessary evil
in agnicultural production. A common inpredient in the chewing of tobacco by old
people the betel, Piper betle, is one such plant worthy of investigation.
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The volatile cil from betel, Piper hetle L. leaves obtained by steamn distilla-
tion, was yellowish brown with & strong peculiar aromatic odor. Through liquid-solid
chromatography and successive elution with organic solvents, namely petroleum
ether, and dichloromethane and methanal, the oil yielded three fractions.

Bicassay on selected cofton pests showed that the volatile oi! and fractions
isolated either by petroleum ether or dichloromethane effectively controlied suck-
ing pests of cotton, notably, Aphis gossypii and Amrasca biguttula, and ected as
ovicide agninst Helicoverpa armigera and Pectinophora gossyipielia. The oif,
however, stimulated /. armigera adults to deposit epgs and its Jaryae to feed on
treated substrate, but deterred P. gossypiella and Amarphoidea lata. Inierestingly,
its fractions inhibited egp deposition of H, armigera, P. gossypiella, and 4, lata,
indicating a marked selectivity as well as synergism in insecticide action,

Similar trend in effectiveness a fusgicide was ohserved [or the ofl and its
two fractions against damping-off organisms, Selerotium rolfsi, Fusarium
oxysporum, and Rhizoctonium solani, in that order,

Using GC-EI-MS, the fractions had six and three major components ob-
tained by petroleum ether and dichloromethane, respectively. The components
were generally terpenes and sesquiterpenes, notebly allylphenol, caryophyllene,
eugencl, betelphenol, cineol, cadinene, and menthone,

The pesticide action of P. betle volatile oil indicales potential as control agent
for cotton pests, although, ficld evaluation is still necessary, in addition to deter-
mining its effect on the natural enemies. Also, with the oil being equally or mare
effective than its fractions, its prospect for formulation and application m agricul-
ture seems viable; however, with its mammalian toxicity 1o be established yet.

Key words: insesticide, fungicide, Piper betle, volatile oil, Apkis gossypéi, Amrasca
biguttula, Helicoverpa armigera, Pectinophora gossypiella, damping-
off organisms

88. Argemone mexicana L. (PAPAVERACEAE) PRICKLY POPPY:
A NEW NON-QUARANTINE PEST RECORD
IN THE PHILIPPINES

BONIFACIQF. CAYABYAB, EMMA M. ALFQRJA,
CARLDS L. PADILLA, JUANITA BARIUAN, ROLANDO G. BAYOT,
MELVIN D, EBUENGA, and ALICIA G, AQUINO
Plast Quarantine Support Laboratory
Nationa! Crop Protection Center. College of Agriculture
University of the Phitippines Los Bafes, College, 4031 Laguna

Argemane mexicana L., commorly known as prickly poppy, is an exotic
weed that wag recently detected in onion growing areas of Bongabon, Nueva
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Ecija. Aside from competing with 50il nutrients and sunlight with onions, the
prickly poppy is also hazardous to farmer due to spines that can prick the legs and
arms. This weed is not present dung the rainy season; it emerges after rice
harvest Thus it can be surmised that it is dormant during the wet season. In fact
this weed is common in drylands.

The description of this exotic weed and its ficld density are discussed.

Key words: onion, Argemone mexicana prickly poppy, Bongabon, drylands, exotic
weed, Nueva Ecija

89. DAMAGE ASSESSMENT OF LEPIDOPTEROUS PESTS
OF ONION IN NUEVA ECIJA

BONIFACIO F. CAYABYAB, CARLOS L. PADILLA, MELVIN A,
EBUENGA, ROLANDO G. BAYOT, JIESSMYN R. ADORADA, FREDELINO
PENALBA, EMMA P. PEREZ, and ALICIA G. AQUINO
Planf Quarantine Suppert Laboratary
National Crop Protection Center, College of Agricutture
University of the Philippines Los Baiey, College, 4031 Luguna

The lepidopterous pests, of onion which are leaf chewers were studied dur-
ing the 1999 growing season. The pest group in Nueva Ecija includes cutworms,
carworms, semi-loopers, and a new lepidopterous pest of onton. The cutworms are
the dominant species.

Approximately 20% of red pinoy yield is reduced due to the damaged caused
by these lepidopterous pests. The sampling protecnls and details of the result are
discussed.

Key words: |epidopterous pests, cutworms. damage assersmedt, onion. red pinoy,
leaf chewers
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90, INSECT PESTS AND NATURAL ENEMIES
FROM STORED PRODUCTS IN JAPAN

MARISSA V. ROMERO!' and KEIICHI TAKAHASHI?
! Philippine Rice Research Institute
Maligaya, Mufioz {19 Neeva Ecifa

*National Food Research Instituie
Tswkuba, Japan

Severe infestation by insect pests on stored products shortens shell life and
leads 1o product deterioration. It is important therefore to identify these insect
pests as well as their naturel encmies as a siep toward the development of conrol
measures against them. Stored product samples such as cereal grains and animal
feeds were collected from |5 sites in Kumamoto, Ibaraki, Okinawa, and Hokkaido
prefectures in Japan. After isotating the insvet pests, predators, and parasites from
the samples, their identity was determined based on morphological characteristics.
A total of 14 species of insect pests were identified from the samples and majority
of them were beetles. Tribolium casianewm (red flour beetle) and Stegobium
paniceurn {drugstore beetle} were the most frequently ocgurring species in the
samples. Among the various sources of the samples, Kumemoto Kikuchi Shokuryo
and Kashima Forage Company had the most number of insect pest species. The
predaiors found in the samples were Gnathoncus nannetensis, Ar:isolabis mari-
time, Alleovranum bianmulipes, Carcinops pumila. pseudoscorpion, spider, becile,
and an unknown, while the parasites included two unknown species and Ventufia
canescens,

Key words: stored products, insect pests, predators, parasites, natural enemies,
Tribolium castaneum. Stegobium puaiceum, post-harves!, cereal
grains, animal feeds
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91. A SURVEY OF BUTTERFLIES AND SKIPPERS
(LEPIDOPTERA: RHOPALOCERA) FROM
MOUNT BANAHAO DE LUCBAN,
QUEZON PROVINCE, PHILIPPINES

IRENEQ L. LIT, JR. ORLANDO L. EUSEBIQ, and ARIEL R, LARONA
Entomolagy Section. Museun of Natural Hisiory
University of the Philppines Las Bakios, College, 4031 Laguna

A survey of the Rhopalocera of Mount Banahao de Lucban was conducted
from July 1997 te December 1999, Four main sarmpling and observation sites
were designated, namely, the Samil River wrea (700-100 m asl}, Manglit-Palola
(750-900 m as!), Barod-Palola (7001100 m az!), and Balicatan (900-1200 m as!).
A tota] of 78 species were identified. These arc distributed in nine families namely:
Hesperiidae, Papilionidae, Satyridae, Amathusiidae. Nymphalidae, Danaidae,
Peiridae and Lycasnidae. The best represented family is Pieridae with 14 species.
Troides rhadamanms Lucas wich is included in Appendix Il of CITES list can
still be found in the mountain particularly around the Samil area, but was sighted
only twice throughout the entire study period.

Key words: butterllies, Rhopalocera, Troides rhadamanius, Mount Banahso de
Luchan

92. GROWTH AND DEVELOPMENT OF RICE STEMBORER
IN AN ARTIFICIAL DIET

AMELIA T. ANGELES and GENARQ 8. RILLON
Crop Protection Division, Philippine Rice Research Institute
Maligaya, Mufioz, 3119 Nueva Eciju

In searching for an alternative host for the yellow stemborer epgs for parasi-
loid stadies, a com borer diet was tested for growth and development of rice
stemborer for pupa production and found suitable for rearing. Neonates of stripped
stemborer, Chilo suppressalis (Walker) were infested on the diel. Parameters such
a5 larval/pupal weighty, larval/pupnl periods, adult survival, and fecundity were
observed. Forty eight percent of the larvae survived, grew, and deveioped into
gduits on the com borer diet. Development period ranged from 34 to 57 days with
a mean of 44.34 + 7.52 days, Mcan larval period was 37:41 + 7.05 days, mean
pupal period 7.05 £ 1,54 days, and mean development period peaked at 36 to 43
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days. Each female was able to lay an average of three epgmasses with a mean egg
count of 92.21 £ 55,17 eggs.

Key words: stemborer, Chilo suppressalis, larvee, com diet, eggmasses

93, BUTTERFLY MANURE: A NOVEL SOURCE OF
BIO-ORGANIC FERTILIZER

BONIFACIO F. CAYARYAB!, ROLANDO G. BAY(T
FREDILINO P, PENALBA!, ALICIA G. AQUINO!, and
FLORANTE F. CAYABYAB?

! Piant Quarantine Support Laboraiory
National Crop Proteciion Center
University of the Philippines Los Bafios, College, 4031 Loguna;
248 Romulo Boulevard, San Vicente
Tarfac City

Butterfly manure from the larvee of Danaus chrysippus L., plain tiger was
collecied from the Tarlac butter{ly breeding site. The main host plant where these
larvae feed in Coloiropsis gigantea. The larvae manure was air dried and analyzed
al the Analytical Services end Soib/Plant Test Kit Project of the Department of
Soil Science, 1J.P. Los Bailos.

The nitrogen (N) contentt of butterfly manure at 1.19% approximates thet of
carabac (1.09%-1.22% a.i.). ls potassium content of 2.14% is higher than that of
cettle and nlmost equal to pouliry, The other chemical components of butterfly
manure are discugsed and compared with other sources of bio-organic fertilizers.

Key words: Daraus chrysippus, butterfly manure, bio-organic fenilizer, larvae,
poultry, caltle, plain tiger, nitrogen, potassium

9%4. GRAFTED TOMATO FOR OFF-SEASON PRODUCTION

LUN G. MATEO, TEOTIMO M. AGANON, JAMES R. BURLEIGH, DENNIB
R.CACHO, end ALEX §. CASPILLA
Cenrral Luzon State University
Mufor, 3120 Nueva Erija

An experiment wes conducted to determine the efficacy of grafting Apolle
and FMTT-22 tomaio plants onto eggplant rootstock uging rain shelter and raised
bed condition.
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Growing tomatoes in the Philippines is nsually dane in lowland areas during
the dry season, During the rainy season, (hot-wet months) particularly in Nueva
Ecija, production of tomatoes is concentrated on very small hilly areas making the
price almost unaffordable to consumers. This situation offers very high opportu-
nity to off seasom production through grafting and planting tomatoes int the lowlands.

Grafting tomatoes onto eggplant rootstock may offer resistance to flooding
during the rainy season. Upgrade tomatoes when fooded results in wilting and
ultimately death of the plants,

One-month seedlings of Apollo and FMTT-22 tomatoes were grafted to the
same age of EG-203 eggplant rootstock, The rootstock and the scion were cut just
above the first leaf to form a wedge and inserted into opposite ends of 2 rubber
tube, Grafted seedlings were transferred 10 a chamber with approximately 80-90%
relative hurnidity For one week and later on brought out from the chamber for
hardening prior to transplanting.

Results of the experiment indicated that plant survival significantly -
creased in Apollo bart not for FMTT-22. The percent survival from grafted Apollo
waz 74 percent higher than the nan-grafted ones. In terms of the number of fruits,
grafted Apollo had ten percent more fruits than the non-grafied plants.

Grafting likewise influenced significantly the weight of Fruits per plant and
computed yield per hectare. Grafied Apollo significantly produced higher fruit
weight than the non-grafied plants. Furthermore, significantly higher yield was
obtained from grafied Apollo plams, with mean yieids of 15.48 tons per bectare
from the grafied plants and 7.43 tons per hectare from the non-grafied. Grafting
increased yield by 107 percent. For FMTT-22, yield for hoth grafied and non-
grafied plagts were the same.

Key words: grafted mato, roo! stock, scion, rainshelter

95. BAMBOO SHOOTS AS SUBSTITUTE YEGETABLE
DURING LA NIRA

MERDELYN CAASI-LIT!, ROY B, CANDELARIA!, LINDA B. MABESAZ,
and ROWENA P, URRIZA!
! Entomology Laboratory, Institute of Plant Breeding,
ZInstitute of Food Science and Technology
College of Agriculture,
Universily of the Philippines Los BaRos, College 4031 Laguna

Twenty-one (21} provinces were visited to survey several species of bam-
boo in natural stands and bamboo plamations. Beyog (Dendrocalomus merrilianis)
is the predominant bamboo shoot epecies in Northern and Central Luzon, mostly
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kawawang tinik (Bambusa blumeana) and bolo or kawawang Lsina (Gigantochlaa
levis) in Southern Luzon, Kiling (Bambusa wulyeris var. vulgaris} is predominant
in the Bicol regions, giant bamboo (Dendrocalamus asper) in Central Mindanao
and laak {Bambusa phiiippinensis} in Scuthern Mindanao.

The predorninant bamboo species in an area is usually the one used as food
and all bamboo shoots in the market arc sold fresh. Each region has its own
manner of processing hamboo shoots and Unique shoot delicacies. The presence
or absence of bamboo shoots in ar area’s markel place is a good indicator of the
pregence of absence of naturel or cullivated bamboo sirands.

Key words: bambouv shoots, La Kifa phenomenon

96. FREEZE-DRYING CHARACTERISTICS OF MANGO
(Mangifera indica L,) PUREE AT THREE LEVELS OF
PRE-FREEZING TEMPERATURES

OFERO A. CAPARIRO
Bureau of Postharvest Research and Extension (BPRE}
CLSU Compound, Murioz, 3120

The problem that besets the Philippine mangn indusiry is the seasonality in
production vis-d-vis unsteble market situalions characterized by 2 period of supply
glut (February-June) resulting in low prices, followed by a longer petiod of severe
undersupply (July-Janvary) with prices in the market rising to exorbitant levels,
Alihough there are processed mangoes available in the markel, development of
new products such as freeze-dricd mango powder, iz still necessary in the food
industry. Hence, it is important to establish tecknical information in the freeze
drying of mango puree in order to produce high qualily mango powder.

The study was conducted to establish the freezing and [reeze-drying charac.
teristics of mango puree at pre-freezing temperawres of -40°C and -65°C (using,
an ultra-lyw temperatore freezer) and -196°C (direct immersion in liquid nitro-
gen). Aseptically processed mange puree used in the study was pre-freezed at
-40°C, -65°C, and -196°C. These samples were freeze-dried at 2 to 3% moisture
content {MC) wet basis at a vacuum pressure of 0.005 to 0.001 torr, Parameters
studied included freezing behavior, freezing point, critical zone, rate of heat re-
moval, freeze-drying duration, freeze drying raies, and percent power recovery.

Results of the study showed that removal of sensible heat at -40°C, -65°C,
and -196°C from the inital preduet emperature to belew its freezing point re-
quired at time duration of 42, 35, and 2,87 minutes, respectively. Meanwhile, the
time required to remove Lhe latent heat from the sample product were 125, 9, and
6.58 minutes for the different temperatures applied. Using graphical analysis, the
critical zone st 40°C, -65°C, -196°C ranges from -0.05°C to -1 | 48°C.
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The study showed that the freezing point for mango purce was -2.42°C. The
heat removal rate below und above freezing at -40°C, -65°C, and -196°C were
60.7, 46.6, and 37.5 kj/, respectively. This effect was atributed 1o an increase in
surface area of sublimation caused by cracks that developed during freezing as a
conscquence of therma! shock. Freeze drying of mango puree 2t pre-freezing
temperatures of -40°C, -65°C which required -196°C did not have any marked
cffect on powder yield. The technical information obtained in the freeze drying of
mango purec added to the body of knowledge in the field of food processing.
Such information can be applied in the commercial production of freeze-dried
mango powder in & pilot scale to determine its economic viability.

Key words: frecze drying, mengo puree, ultra low temperature freezing, liquid
nitrogen, aseptic processing, freezing point of mango purce, vacuum
pressure, freeze-drying rate, freeze-dried mango powder, percemt
powder recovery

97. ANALYSES OF THE SHELF LIFE OF COMMERCIAL
TEMPURA AND SAUCE IN CEBUCITY

RENISSA B, SARIO' and CORAZON P. MACACHOR?
{Cebu State College of Science and Technology
College of Agriculture
Lahug, Cebu City

1Cebu State College of Science and Technology
Coilege of Fisheries Technology
Carmen, 6005 Cebu

This is a study on the shelf life of commercial tempura and sauce sold by
street vendors in Cebu City based on {ts physicochemical, microbial, and sensory
analyses observed under ambient and refrigerated conditions, packed and un-
packed.

The newly processed lempura contained physicochemical parameters of
39.02% moisture; 8% fal, 11.05% protein; 3.31% ash; 18.62% carbohydrates; and
waler activity level (Aw) of 0.98. The bacterizl count had reached 1.34 x 108
cfivg higher than the standard count of 10 chu'g by the Bureau of Food and
Drugs (1990). Mold growth and Staphyviococcus aurens were detected in the prod-
uct. Based on sensory assessments, the shelf life of unpacked and packed tempura
stored at ambient temperature lasted for only four days while samples stored at
refrigerated temperatures were still accepiable after eight days of storage.
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Tempurz sauce had physicochemical parameters of 84.39% moisture; 0.2%
fat; 0.81% protein; 2.6% ash; 12% carbohydraies; and 0.99 water activity (Aw)
level. Mold growth was evident in the product and bacterial count hed reached to
4.20 x 10° cfu/g. Based on sensory assesaments, the tempura sauce stored at
ambient condition, vnpacked and packed, lasted for only four days while these
samples stored at refrigerated conditions were still acceptable by the panelisis
after eight days of storage.

There was a significant mean difference between the different ireatments at
a 0.05 level of significance using the analysis of variance (ANOVA) and [east
significant different Tests,

Key words:  shelf life, tempura, tempura sauce, physicochemical analysis, microbial
apalysis, sensory analysis, refrigerated condition, ambient condition

98. CHANGES IN SOIL PROPERTIES ASSOCIATED WITH
APPLICATION AND BURNING OF RICE HULLS IN
PERI-URBAN YEGETABLE PRODUCTION AREAS

N CENTRAL LUZON

CLARITA P. AGANON' and ORLANDO RAMOS?
! Research Office and 2Department of Soil Science
Central Luzon State University
Muroz, 3120 Nueva Ecifa

Peri-urban vegetable production is characterized as a highly intensive agri-
culture system. Large cities like Metropolitan Manils depends on such system for
a year-round supply vegetables, However, year-round vegetable production is
beset with a wide range of constraints such as rains or floods, insects, diseases,
weeds, and soil-related probiems.

One of the major peri-urban areas in Central Luzon is found in San Leonardo,
Nueva Ecija. In s site, the cost of weed control renked next to the cost of insect
control due 10 the prevalence of various weed species in succesgion, This condi-
tion prompted farmers o resort to the applicstion and burning of rice huils in their
fields. Considering the negative effect of buming on the environment, 2 research
study was conducted to identify the impacts of burning rice hulls both on soil and
on pak-choi. Pak-choi, alse known as pechay, is one of the most common peri-
urban vegetables,

Rice hulls were applied at 2 thickness of one foot and one-half fool each in
i one by four meter-plots. Four plols of the same dimensions were not applied
with rice hulls for comparison. These thickness were equivalent to 2 weight of 74
and 147 tons/ha of rice hulls, respectively. The rice hulls were burned until a
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carbonized rice hull (CRH) was lefl. Afier five days, when the CRH had cooled, it
was incorporated into the soil through the use of a hand tractor,

Pak-choi seedlings were transplanted into the 20 plots. Plots without CRH
were fertitized with 30-30-30 kg NPK/ha while four plots each from the 74 and
147 vha rice hulls, applied plots was fertilized with 90-30-30 kg NI'K/ha and 45 -
30-30 kg NPK/ha. The field layout for the experiment was randomized complete
block design.

Two consecutive cropping of pak-choi were done. During the second crop-
ping, there was no application of rice hulls 10 evaluate any residual effect thar
could be detected in terms of weed control and yicld. Soil samples were mken
before planting and after harvest of the first and second crops for physical and
chemica) analysit of soil properties that were affected by CRH incorporation.
Marketable yield of pak-choi and weed density was measured during the study.

. A marked increase in soil organic, exchangeable potassium, and soil poros-
ity was observed due to rice hull burning. The increase in porosity was atribuled
to the significant reduction in soil bulk density.

Burning of rice hull exerted a very positive cffect on weed contro] during
the first crop fanging from 180 percent in one-half foot thickness of application to
600 percent in one foot thickness of application. In the second crop weed control
ranged from 100 to 1000 percent. Furthermore, 4 reduction in the amount of
fentilizer to achieve the same yield was observed due to incorporation of CRH.
This is applicable duriny the first and second cropping.

99, REGIONAL ASSESSMENT AND COLLECTION OF
AVAILABLE DYE-YIELDING PLANTS
iN THE PHILIPPINES

ARSENIO B. ELLA, MARIO D.R. RAMOS, aad
EUSTAQUIO G. ARAGONES, IR.
Forest Producis Research and Development Insiitute
College, 4031 Laguna

A total of 65 dye-yielding plant species in seven geographical regions of he
Philippines were identified, collected, and documented. This discussion focuses
on the collection, plant parts exwracted, methods of dye extraction, dye-yield color,
and uses and/or applications based on structured and unstructured interviews among
lncal people.

The information gathered will serve as reference among people engaged in
dye extraction and proprictors of smull-scale industries, handicrafts, handicom
weaving industries, fan and mat weaving, abaca weavers, fashion accessortes, and
costume jewelry available in the country. The information is suitable for local
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radio and TV imerviews, and is an intercsting subject matier among high school
students especially those condueting investipatory work.

Key words: dye-yielding, exirsctive, natural forest, indigenous, resource survey.
agsessment.

100. Limrocharis flava L. BUCH., and Salvinic molesta
MITCHELL: POTENTIAL THREATS TO
AQUATIC ECOSYSTEM IN LUZON

EMMA M. ALFORJA, EMMA A. PEREZ, and JUANTTO V. BARICAN
Natiomal Crop Protection Center, College of Agriculture
University of the Phifippines Los Bades, College , 4031 Laguna

Limnocharis flova L. Buch,, locally known as “sandok-sandokan”, belongs
to family Butomaceas. Introduced from Tropical America, it was firsi collected in
Java in 1870 and is now a native of Tropical Asia. Salvinia molesta Mitchell is a
flogting aquatic fern of South American origin. [t hes become a serious pest in
parts of Asia, Africa, and Australis, its presence in lloilo was earlier reported and
has spread 1o Luzon,, Local folks call it “giant Azolla”. Both weeds have infested
lowlands rice paddies, while the latter bas started invading swampy areas, imiga-
tion canals, and waterways in Luchan, Quezon threatening neatby towns,

Limnocharis flava bas 3 long mangular peticle crowding at the base of the
stout rootstock. Leaves are large, the blade somewhat rounded with a peliate
base. Flowers are in umbels with stout peduncles 3 sepals 3 yellow petals. Fruits
are round capaules with 14-34 carpels, maturing in 21-24 days sfer flower open-
ing. Each carpel has 22123 small, brown to black seeds.

Salvinia molesta as fragile horizonial floating stems with difficult-to-wet
hairy leaves. [t preduces numerous sporocarps, which contzin the mepasporangia
and microsporangia. Growths is rapid and a means of dispersal is through frag-
mentation of the stem occurring rather easily.

The capacity of Limrocharis o produce tremendous numbers of small seeds
and 10 reproduce vegetslively through offshoot production at the tip of the flower
stalk make this plant potentially damaging,

Key wonrds: Limnocharis, Solviria, Saivinia molesia, Limnocharis flaya
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141, MANGROVE COMMUNITY STRUCTURE
IN CARMEN, CEBU

CORAZON P. MACACHOR and SEVERINO R. ROMANO
Cebu State College of Science and Technolagy
College of Fisheries Techaolagy
Carmen, 6005 Cebu

Coastal ecosystems are particularly important to the people as they provide
both subsisience and cash-crop tisheries and other benefits, such as wood from
mangrove forests. These ecosystems also contain 2 high biadiversity of animals
and planls which can be a source of novel biochemical products and form a basis
for valuable eco-tourism indusiry activities and discovery of new hiochemical
products, [n Carmen, Cebu, mangrove communities arc being utilized by the local
ceastal community inte aquaculture farms or reclaimed for human settlements.
Like any other coastal areas in the Philippines, Lhese resources are being cxploiied
without logical underst  ing of their ecology. This may eventually lead o deple-
tion. Thus, the need for the residents of the community who are direct users of the
resources to undersiand and rationalize their use. One objective of the CSCST-
CFT, Carmen, Cebu Campus program ig to assess the remaining valuable marine
resources by conducting a study on the community structure and distribution of
mangroves of the coastal areas of Carmen, Cebu. The result of the shudy will
provide the community baseline informativn about the status of mangrove re-
sources and guide them on how to utilize and maintain the remaining resources
wisely,

Carmmen, Cebu is located 41 km northeast of Cebu City. Five siations were
established for the study nemely: Dawis, Luvang, Puente, Cogon, and Poblaeinn.
The mangrove vegetation struetures of the five slations were analyzed from June
to September 1959 by taking the following measurements: number of individuals
per unit area, basal arcas, and tree hexght. The number of individuals per species
were counted from a 10 x 10 sq meter-aren; 20 to 50% of the trees of each species
were measured for their circumference above the primary root using a catibrated
tape. Tree height which is the vertical distance between the ground up to the tip of
the crown was measured using a calibrated pole. Field testing and identification of
other mangrove species outside of the quadrant were also done.

After four months of sampling, the mosl common mangrove species like
Sonnerali alba (pagaipar), Rhizophora stylose (bakauan-bankau), and Avicennia
maring (bungelon} were found in the five stations of Carmen, Cebu. However, the
diversity of mangrove species like Sonneratic albu, S. caseolaris, Avicennia
alba, A. lanmia, marina, A. officianalis, Rhizophora stylosa, and Ceriops tagal
were found mostly in secondary growth in Luyang, Carmen, Cebu. The numerical
dominance of Rhizophora species is due to its suecess in colonizing new areas.
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One of the reasons for this is attributed to the reproduction strategy of Rhizophora
species. Rhizophora is oviparous, meaning, the propegules genminate and mature
in the mother piant before they are relcased and dispersed, That is one of the
veasons why RAizophora species are widely used for mangrove refarestation.
Propagules, when laid down in the mud, grow and teke root quickly.

102. THE INFLUENCE OF BODY WEIGHT AND DIET ON
THE AMMONIA EXCRETION OF THE AFRICAN CATFISH,
Clarias gariepinus

RONELIE CHATO-SALVADOR/ and LIBERATO V. LAURETA?
IFisheries Department, College of Agriculture
University of Eastern Philippines, Catarman
6400 Northern Samar

*Institute of Aquacuiture, College of Fisheries
University of the Philippines Visayas, Miag-ao
3023 floilo Province

Three size groups of African catfish, Clarias gariepinus, with mean weights
were 124, § g (adult size group), 5.4 g (juvenile size group), and 1.1 g (fingerling
size) were given two types of diets (trash fish and ficating pellets) to determine
the influence of body weight and diet on ammonia excretion. Highest weight-
specific excretion rate (5.23 mg NH,-N kg™! h-!) was obtained from juveniles and
fingertings fed with trash fish and lowest (0.24 mg NH;-N &' b!) among adults
fed with commercial pellets. Regardless of diet given, post-prandial excretion
rates at 28°C were penerally higher among fingerlings and lowest in adults. Within
same size groups, excrelion rate was 50-84% higher among test animals fed with
trash fish. Significant differences in ammonia excretion in relation to diet stresses
the dissimilarities of the protein and amino acid requirements of the test roup.
The hourly ammonia excretion rated obtained in this study can be used to deter-
mine the build-up of ammonia in ponds which could be exported 1o rivess and
inland welters.

Key words: body weight, diet, ammonia excretion, Clarias gariepinus, trash
fish, commercial pellets, weight specific excretion rates, poflution,
water guality, post-prandial excretion rales
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103, SEED QUALITY.RESPONSE TO FUNGICIDE TREATMENT
OF A LINE AND F, HYBRID SEEDS

SUSAN R. BRENA, FRISCO M. MALABANAN, and BONN!E M. VALIENTE
Phitippine Rice Research Institute
Muligaya, Mufioz, 3119 Nueva Ecija

IR 58025 A (A line) and F| hybrid seeds harvested during thc wel season
19499 ar the PhilRice-Central Experiment Station were dipped in various concen-
trations of benomyl (o contro! fungal growth during a germination test. Hybrid
seeds were germinated in petri dishes lined with moistened filter paper then stored
in a germénation room with Temperawre range of 28-329C.

Washing and ten-minute dipping in 5 and 3% benomy| sotution resulted in
high germination percentage in A line and PSB Re 27H (F|) mestizo hybrid,
respectively. Germination of hybnd seeds at these fungicide concentrations was
characterized by minimal fungal infection.

Fungal growth in A line and PSB Re 72H (F() hybrid seeds washed with tap
water was not controlled. A ltinz seeds washed then dipped into 3% benomyl
solution exhibited minimal occurrence of fungal growih. Prolonged dipping sceds
for 10 minuies in 3% solution significantly controlled fungal growth, On the other
hand, five-minute dipping in 3% solution proved very effective in controlling
fungal growth in PSB RC 72H (F) seed.

Key words: hybrid, mestize, A line, benomyl, germination, fungsl growth,
concentration, IR 380254, PSB Re 72H, F,

104. PEDOLOGICAL CHARACTERIZATION AND AGRONOMIC
POTENTIALS OF SOILS ASSOCIATED WITH
KENNON LIMESTONE

CARLITO P, LAUREAN' and RODRIGO B. BADAYOQS?
! Deparinent of Soil Science. C: olfege of Agriculiure
Benguel State University
La Trinidad, 260! Benguiet

*Department of Soil Science, Coliege of Agriculiure
University of the Philippines. Las Baflos
College, 4031 Laguna

The impertance of understanding the characteristics of soils associated with
limestone lies in their extensiveness, Extensive research has not been conducted
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on soil-landscape relationships involving limestone in Benguet and in other pats
of the couniry. Thus a study of Kennon limestone is necessary to set the limits of
its properties in relation to soif formation snd possibly to serve as a tool in
predicting properties of soils associated with other limestone formations that ex-
hibit the same characteristics. Several reconnaissance Irips were taken across areas
where Kennon limestone formation was mapped. After the survey, sites for de-
wiled soil description and sampling were selected. Thus, four landsurface unirs
(interfluve, fall face, transporiational midslope and colluvizl footslope) were de-
scribed and sampled in La Trinidad, Benguet and Green Valley, Baguio Ciry, At
each Jand surface uni, a pit of approximately } square meter was excavated up 1o
more or less 2 meters depth for deseription 2od sampling. Soil samples taken were
prepared for laboratory analysis.

The morphological, physical, chemical and mineralogical properties of soils
in four land surface units aleng the Kennon limestone formation indicated soong
comespondence between landscape positions and soil properties. The land surface
units studied in La Trinidad, Benguet are the interfluve, fall face, sransportational
midslope and colluvial fotslope. The same land surface unils were replicated in
Mt. Sto. Tomas, Green Valley, Baguio City. The soils were classified using the
framework of Soil Taxonomy.

The stzble nature of the interfluve in both Jocations allowed the formations
of deep and well-developed profiles. Classified as Typic Haplohumuliz, the soils
show distinet development of umbric epipedons and thick argitlic harizons. The
soils formed in the fall face of Ls Trinidad and Green Vailey have two different
genetic pathways. In La Trinidzd, the soil shows distinct umbric epipedon with
cambie subsurface diagnostic horizons; hence it is classified as Typic Dystropepls.
In Green Valley the presence of limestone outcrops, which somehow stabilizes the
landscape unit, favors the development of mollic epipedon and argillic subsurface
layer. The soils are therefore grouped as Typic Argiudolls.

The soil properties of the transportational midslope in La Trinidad are al-
most identical wilh those of Green Valley. En bath sites, Lhe soil profiles are decp
and well developed. Both soils, identified as Typic Hapludalfs, have umbric
epipedons and subsurface argillic horizons.

The soil in the colluvial footslope of La Trinidad is more developed than the
soil in Green Valley. The soil in the former has a deep and well-developed profile.
The sutface soil is mollic epipedon and the subsurface horizon is argillic. The
soils is Typic Argiudolls. The soil in the latter, on the other hiand, has ochric
epipedon and cambic horizen in the surface and subsurface layers, respectively.
Thus, the soil is classificd a3 Fluventic Dysmopepts.

All seils observed in the different land surface units of La Triridad and
Green Valley, except those that are located in the fall face, are suitable for agricul-
mural uses, The utilization of soils in the fall face is constrained by its steep
location. Thus, the soils can be best utilized for forest trees and or fruit-beanng
trees.
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Kay wonds: Kennon limestone, landsurface units, diagnostic horizens, epipedon,
soil classificetion, soil taxonomy, agro-technology transfer,
Haplohumults, Dysiropepts, Argiudolls

105, GENETIC DIVERSITY ANALYSIS OF PIILIPPINE MAIZE
INBRED LINES USING MICROSATELLITE MARKERS

NANCY B. CORONADO!, ALEXANDER DAVID L. JOSUE',
PETER S. GUZMAN?, and DESIREE M. HAUTEA!
!tnstimute of Plant Breeding and Department of Agronomy.
College of Agriculiure
University of the Philippines Los Bafios
College. 413/ Laguna

The success of 8 maize hybrid breeding program relies on the systematic
evaluation and selection of inbred lines us parents based on their heterotic pat-
terns. Heterotic patterns (HP} can be estsblished using diallele analysis but the
process is tedious, time-consuming, and costly, panticularly il many lines or popu-
lations are involved. Fingerprinting and diversity analysis of inbed lines using
molecular markers could reduce the number of lines required for testing and time
needed 10 cstablish heteratic patterns. Inbred lines devcloped at IPB-CA-UPLB
were analyzed using SSR or microsatellite markers. Sixty maize SSR primers
were used to anaiyze the diversity of the 33 yellow and 47 white inbred lines.
NTSYS anaiysis baved on Nei's dissimilanity coefficient revealed clustering of
very closely related inbred lines. The results of the study could provide maize
breeders relevant information 2s a puide in selecting potential inbred lines as
parents in a hybrid-breeding program.

Key words: maize, inbred line, hybrid, S5R, microsatellite, fingerprinting, helerotic
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106. MINERAL CONCENTRATION IN THE BLOOD OF GRAZING
GOATS AND SOME FORAGES IN HALAR-LADEN AREAS OF
TARLAC, CENTRAL LUZON

EDGAR A. ORDEN!, ALEXANDER B. SERRA!, CLARITA P. AGANON',
EMILIO M, CRUZ'!, MA. EXCELSIS M. ORDEN!,
LIBERTADO C. CRUZZ, and TSUTOMU FUJTHARAZ
!Ceniral Luzon State University, Musioz, 3120 Nueva Ecija

‘Laboraiory of Animal Science, Skimane University
Matsue 690-8504-Shimane, Japan

In 1998, about 5% of the country’s goat population was raised in Tarlac, cne
of the provinces hard hit by the eruption of M. Pinatubo in 1991, Goats subsist
mainty on forage species that grow predominantly or sporadically in lahar-laden
areas characterized ag sandy, dry, acidic with sulfur content (0 times more than
the normal arganic or mineral soils, and infertile because of organic carboa and
nitrogen, In the absence of concenirate feeding, there is a high possibility (hat the
miners] levels, perticularly copper, selenium, and zinc, of the animals are below
critical levels, as a result of insufficient minerals from the feedstuffs,

The study was conducted (o determine the mineral stanss of 60 native goats
and eight forage species, namely: Cyaodon plectostachyus, Pennisetum purpureum,
Eleusine indice, Cyaodon dactylon, Calopogorium muconoides, Centrosema
pubescens, Leucaena leucocephala, and Mimose pudice in lahar-affected areas of
Concepcion, Tarlac. Forage and blood ssmples were collected six times from
December 1996 to September 1997, and analyzed for caleium, phosphorus, mag-
nesiurm, sulfur, copper, iron, molybdenum, and zinc using an inductively coupled
plasina emission spectrometer, and selenium using Muorometric detection of the
2.3-diaminoepthalenc.

Forage calcium and sulfur were non-timiting, Most forsge species had fow
phosphorous, copper, and selenjum, while some species had magnesium and zing
levels lower than the eritical limit because of low mineral content and high perco-
lation rate of lahar deposits. [ron and molybdenum were in excess.

The effect of the seasonal variation 25 well ay the direct effect of the feedstufis
from the lahar-ladea areas en the mineral status of the grazing goats was ob-
served. More than 20% of the animals had low levels of calcium, copper, zing,
and selenium especially during the dry season possibly due to insufficient amount
of these elements and excessive molybdenum end iron in most forages. While the
percentage of the animals with Jow levels of Cu, Zn, and Se decreased during wel
season, the percentage of the animals with low levels of Ca increased. The better
growth of forage and higher concentration of Cu, Zn, and Se duning the wei
season could have contributed to this effect. Conversely, calcium in forage was



Apricultural Sciences M7

high, but 47% of the animals bad low plasme calcium concentration during the
wet season possibly due to low availability of Ca i the forage.

Although no clinical signs of mineral deficiencies were observed, supple-
mental feeding would be imporiant aince the condition of the pasture in lahar-laden
areas was not expected to jmprove in the next years. Intensified use of L.
leucocephala with beter mineral profile would be ideal in order to improve the
minera] status of the grazing poats.

Key words: lehar-laden, minerals, goats, forage

107. SELENIUM SUPPLEMENTATION IN GRAZING GOATS:
EFFECTS ON BLOOD AND MILK SELENTUM AND
GROWTH PERFORMANCE OF KIDS BORN TO
DOES RECEIVING SELENTUM-SOLUBLE
GLASS-BOLUS

EDGAR A. ORDEN!, EMILIO M. CRUZ!,
MA. EXCELSIS M. ORDEN!, and TSUTOMU FUJTHARA?
! Central Luzon State University, Mufioz, 3120 Nueva Ecija

2 aboratory of Animal Science, Shimane University
Majsue 630-8504-Shimane, Japan

Philippine goats are traditionally raised under backyard level with negligible
concentrate supplementation and feeding is primarily based on availeble fibrous
crop residues or vegetation available it communal pastures. The mineral content
of feed resources ia generally low; thus, a high possibility thet grazing snimals
suffer from krown mineral deficiencies particularly in selenium.

The effectiveness of soluble glass boluses (SGB) to increase Se level bas
been known in sheep, but only limited literature is available on goats.

This study was conducted to determine the effects of SGB comaining sele-
nium on blood and milk Se levels, and growth performance of kids born to does
receiving intrarurninal SGB. A total of 50 grazing upgraded Philippine goats with
mean body weight of 20 kg were evenly divided into wo trearment groups;
without SGB (Control) and with SGB (Treated). The arimal grazed in a Se-
deficient pasture in the experimental farm of the Central Luzon State University,
. without any concentrate supplementation, during the 12-month study. Two boluses
in six months intervals were administered. Santples of goats® and kids’ blood were
collected monthly and analyzed for Se content using fluorometric detection of the
2-} diaminonapthalene following the procedure of Watkinson.
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After three months of SGB administration, the treated group had higher
blood and milk S¢ contents than the control. Blood Se levels among kids born to
SGB-treated does reflected maternal weatments, .e., 2 two-fuld increase in Se
level over the untreated group. Significant correlation was nated between blood
and milk Se levels in does, and bleod Se in kids. No positive response was
observed in the birth weight and growth performance of kids sucklilng milk with
relatively higher Se concentration. Results suggest that although SGB administra-
tion significantly incrensed blood as well as milk Se levels of does grazing in
Se-deficient pastures, this did nol improve binh weight and growth performance
of their offspring.

Key words: selenium, Philippines, goats, SGB. blood, mitk, growth performance
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108. CYCLOSPORIN ANALYSIS IN BLOOD BY AUTOMATED
RESERVED-FHASE HIGH PERFORMANCE LIQUID
CHROMATOGRAPHIC METHOD COUPLED WITH SOLID
PHASE EXTRACTION AND SPEED VACUUM EVAPORATION

MA. CRISTINA B, PORTILLA', MELCHOR V. CANTORIAS!,
end CHERRIE B, PASCUAL'?

! Research and Biotechnology Division, St. Luke s Medical Center

279 Caihedral Heights, E. Rodriguez Sr. Bhd., 102 Quezon City

*Institute of Chemistry, College of Science
University of the Phifippines Diliman, 1101 Quezon City

Cyclosporin A {CyA) is & cyclic undecapeptide drop used in combeting
tissue rejection after orgen traneplent. High cyclosporin doses may lead to nephro-
toxicity while a dose below the therapeutic level increases the probebility of
transplant rejection. A rapid HPLC analysis was deveioped for the cstimation of
¢yclosporin in blood using & PC 104D software and autosempler for routine analy-
sis. The mobile phase consimed of acetonitrite: methanol: water (50:30:20) while
the analytical column was & C,; column mzintzined at 75°C with UV detection set
at 214 run. Whole blood samples, spiked with the internal standard cyclosparin I
(CyD), was added with protein precipitating agent, centrifuged, and spplied to a
disposable solid phase C|; column to rapidly extract the CyA and CyD. The
extracting solvent was removed by using a speed vacuum apparatus. Average
retention times were 8.1 min for CyA and 10.0 min for CyD, Linesr calibration
curves were obiained from 0-500 mg/mL with average comelation coefficient of
0.995. Calibration standards with increasing comoentrations of CyA and (ixed
conceniration of CyD were spiked in blood from healthy volunteers and subjeeted
to the same preparation a5 CyA-contining blood samples, CyA concentrations in
hlood samples were determined using internal stendard addition mehod (by area
rutio of CyA to CyD) and the obtained calibration curve. This enalytical technique

is wseful in monitoring cyclosporin level in transplant petients,

109
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Key words: cyclosporin, high performance liquid chromatography, reversed-
phased, solid phase extraction, speed vecuum, immunosuppressive
drug, whole blood, chromatography, internal standard addition method

109, GROWTH PATTERNS AND INFECTIVITY OF A DENGUE-2
VIRLS STRAIN PROPAGATED IN THE HUMAN
MYELOMONOCYTIC CELL LINE K562

CORAZON C. BUERANO', KOUICH] MORITA3, FLTOSH] HASEBE?,
SHINGO INOUE?, RONALD R MATIAS2,
FILIPINAS F. NATIVIDAD! 2 and AKIRA IGARASRHP
! nstitute of Biology, College of Science
University of the Philippines Diliman, 1101 Juezon City

2Research and Biolechnology Division, St. Luke's Medical Center
279 E, Rodriguez Sr. Bhdd.. 1102 Quezon City

3Depariment of Virology. Institute for Tropical Medicine
Nagasaki University, {-12-4 Sakamotn-machi
Negasaki, Japan

Dengue virus is the causative agent of the disease dengue, which is mani-
fegted in dilferent degreas of severity. There are 4 serotypes of the virus namely,
Dengue 1, 2, 3 and 4. The genomic nucleotide sequences of representative strains
of all 4 serotypes have been delermined, Recently, Mangadz and [garashi (1998)
reported the sequencing of the entire penome of three Dengue 2 virus sireins from
Thailand. These are ThNH-pll/93, ThNH-28/03 and ThNH-7/9, which were isp-
Iated form Thai patients exhibiting dengue fever, dengue heemorrhagic fever, and
dengue shock syndrome, respectively. Differences in the secondary structure in
the 3 non-coding region, as well as significant amino acid replacements, which
could potentially alter the nature of the viral proteing, have been noted. In the
present study, the growth patterns and infectivities of these three virus strains
were compared. The viruses were initially propagated in the mosquito cell line,
C6/36 Aedes albopictus, maintained in Fagle's minima! essential medium contain-
ing 2% fetal calf serum (FCS) and incubated at 280C. Afier | week, the infected
culture fluids {ICF) were collecied and pre-incubated with or without enhancing
antibodies. These 2 types of 1CFs werc thent incculated at the same multiplicity of
infection into X562 humen my¢lomonocytic cells. After two hours of viral ad-
sorption, cells were cultured in 24-well plates at a concentration of 2 x 10° cetls/
ml per well in 2% FCS-supplemented RPMI at 37°C in 2 CO, incubmor. Cells
were harvested everyday for 7 days. Virus growth was quantified by focus forma-
tion unit assay in BHK Percent of infected K362 cells was delecied through
immunoflourescence test and correlated with severity of disease.
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Key words: dengue virus, dengue fever, hacmorrhagic fever, dengue shock
syndrome . Ades albopictus, enhancing antibodies, myelomonocytic
cell, K562 cells, immunofluorescence assay test, denpuc-2 viruses

110. THE ANALGESIC ACTIVITY OF THE ALKALOIDS OF
{Ipomea Muricata) Jacq. FAM. CONVOLVLACEAE: A
CORRELATION OF IN YIVO AND IN VITRO STUDIES

CHRISTINE DE VERA, CHARLES FELIX SIMBILLQ, MARRISA F.
YALENCIA, and MAFEL C. YSRAEL
Faculty of Pharmacy, University of Santo Tomas
Espusia Si., 1008 Manila

The analgesic activity of the indolizidine afkuloids from the seeds of Ipo-
moea muricara, namely ipomine, ipatbidine, ipalbine, and ipalbinium were studicd
on mice using the hot-plate method. At a dose of 1 mg/kg BW, all atkatoids
except ipalbine, elicited higher threshold to pain tn mice than the 5 mgkg-BW
doge of indomethaein. The dose-activity relationship indicate that for all the alka-
loids, 5 mg/kp/BW was observed as the dose that produced a time-course curve
ideal of all analgesic agents. Based on the degree and nature of analgesic action,
the alkaloids are arranged as follows: ipalbidine > ipalbinium > ipomine > ipalbine.

The zlkaloids were assayed for their ability to inhibit prostaglandin synthe-
sis in isolated rat leukocytes. Only ipalbadine showed significance nhibition of
prostaglandin rclease at a concentration of 100pM. The results implicate the
phenylindolizidine ring for the observed analgesic activity m vive,

Key words: [pomoea muricata, alkaloids, analpesic, ipomine, ipelbidine,
ipalbinium, ipalbine

111. CERVICAL ADENOCARCINOMA IN FILIPINOS
ARSENIA A, CASAUAY, EDNA A. AMPARADO, SONIA D. JACINTO,
ANNABELLE A. HERRERA, and RY AN C. FONTANILLA
Institute of Biology, College of Science
University of the Philippines Diliman, 1101 Quezon City

Paraffin blocks of cervical adenocarcinoma tissues taken from 23 patients
were processed by light microscopy and morphometry. Three different grades or
cervical adenocarcinoma, namely well-glandular lining, cell and nuclear
pleomorphisim, stromal tnvasions, and lymphatic involvement were observed. Mor-
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phometry of wansformed cells revealed that small cells predominate in the poorly
differentiated stage. No notable differences in nuclear sizes were observed among
the three histological anaplasia, that is, the nucearcytoplasmic ratio increases as
Lhe cell becomes mere anaplagtic,

Key words; cervix, adenotarcinoma, histology, morphometry

112. CYTOGENETIC ABNORMALITIES IN FILIFINO COLON
AND COLORECTAL CARCINOMA PATIENTS

MA. LUISA D, ENRIQUEZ!?, IRVING TAN?, RICARDO W. LOY,
PIA DONNA N. LORENA!, FILIPINAS F. NATIVIDAD!S, and
THE SLMC COLON CANCER GROUP
! Research and Biotechronology Division. St. Luke 's Medical Cenier.
1102 Quezon City

*Department of Physics/Biology, Cotlege of Science.
De La Salle University, 2401 Taft Avenue, 1004 Manila

3Department of Surgery and, *Institute of Pathology,
St. Luke's Medical Center, ! /12 Quezon City

SInstitute of Biology, University of the Philippines
Diliman, |10} Quezon Clty

Cancer of the colon and rectum is @ common and often fatal disease. 1t is
oot of the three leading causes of cancer mortality worldwide. There is  dearth of
cywgenetic data on solid tumors such as colon and reclal cancer, primarily be-
cause of the inherent technical problems associated with these studies. [dentification
of tumor-specific chromasomel abnormalities, important determining clinical re-
migsion or relapse, was conducted. Tumor tissues, all described es adenocarcinomas
by histopathological examination, were surgically removed from ane colorectsl
and 8 colon patients (7 males and 2 females), Primary cultures were prepared and
chromosomes were slained using the Trypsin G-banding method. Structural abes-
rations inctuded Jp and 5p deletions. Numerical aberrations such as hypodiploids,
polyploids, absence of the Y chromosore, and presence of marker chromosomes
were also observed, Cytogenetic findings were comrelated with histopathological
end flow cytometry dela s well as cancer stage using the TNM and Duke's
systems. Genetic abnormalities confirmed by fuorescence in sity hybridization
{FISH) and comparative genomic hybridization (CGH).

Key words: adenocarcinoma, cancer siege. colon cancer, colerectal cancer,
cytogenctics, flow cytometry, histopathology, hypodiploid.
malignancy, polypleid, trypsin G-banding
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113. THE INDOLE ALKALOIDS FROM THE LEAVES OF Alstonia
scholaris (L.) Don {APOCYNACEAE) - COMPARATIVE
ANTIMYCOBACTERIAL ACTIVITY AND
ANTICARCINOGENICITY AGAINST HUMAN ORAL
EPIDERMOID CARCINOMA CELL-LINES

ALLAN PATRICK G. MACABED', SCOTT G. FRANZBLAU?,
GOEFFREY A. CORDELL? and MA. ALICIA M. AGUINALDO!

! Deparimens of Chemistry. College of Science and Research Center for the
Natural Sciences, University of Santo Tomas
Espaia Street, 1108 Marila

INational Hansen's Disease Center, Laboratory Research Branch
Lauissigna State University, Baton Rogwe, Lowisiana, US.A.

?Department of Medicinaf Chemistry and Pharmacognosy,
College of Pharmacy, University of [lfinois at Chicugo
833 South Wood Street, fllinois 60612-7231 U.S.A,

The indole alkaloids comprize the second Largest single group of plant bases
reputed for their pharmacological and therapeutic properties. In this study, the
indole alkaloids from the air-dried leaves of Alsioniz scholaris (L.) Brown and
Catharanthus roseus (L.) G. Don (both from family Apocynacese), were studied
for their potential antitubercular activity and compearative anticarcinogenicity against
human-ora! epidermoid carcinoma ceil lines (KB cells). Radiorespirometric agsey
of the crude alcohol leaf extracts and the crude aiksloids revealed a pronounced
inhibition of Mycobacterium tuberculosis H3TRv and Mycobacterium avium.
Howevet, only the A. scholaris crude alcoho! extract and the crude alkaloids were
active against both mycobacterial species. Suiforbodamine-B colorimetric assay
of the crude. C. roseus aleoho] extracts end alkaloids showed broad spectnim
cytotoxicity egainst the KB cancer cells at LCg; (0.3 and 0.2 mep/mL}. Crude A
scholaris alcobol extracts extubited e very slight cytotoxicity (18.8 meg/mL) whereas
its crude aikaloids did not deronstrate a significant cytotoxicity at LCy, (>20).

Vacuumn liquid chromatography of the crude 4. schelaris and C. mseus
alkaloid fractions resulted in severn! elkaloid-positive fractions. Radicrespirometric
assay of the alknloid fractions (first two for A. scholaris) indicated a higher inhibi-
tion for fraction As and Cr B. Sequentir] gravity liquid column chromatography
of the two bicactive fractions afforded a white amerphous solid {As-ISO) and a
yellow solid (Cr-150), One-dimensional nuclear magnetic resonance analysis {'H
and 13C) of the isolates reveled the structure of As-ISQ as akuammidine, a
sampagine type {!) and Cr-ISO as vindoline, & plumeran type (2).
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Key words: Alstonia schelaris, Catharanthus roseus. indole alkaloid,
anlimycobecterial, anticarcinogenicity, Mycobacterium tuberculosis
H37Rv, Myrabacierium avium, humen oral epidermoid carcinoma
lines, sampagine plumen

114, MOLECULAR DETECTION OF ENTEROVIRUSES
ASSOCIATED WITH DILATED CARMOMYOPATHY

IOYCE D. REYES!, FABIO ENRIQUE B. POSAS®, RONALD R. MATIAS!?
and FILIPINAS F. N ATIVIDAD!
! Research und Biotechnology Division and *Heart Institute
§t. Luke's Medical Center, 1102 Quezon City

mstitute of Binlogy, College of Science
Universiiy of the Philippines Diliman, 11831 Quezon City

Vil infections are the most common cause of inflammatory heart muscle
diseage aside from other known factors. Enteroviruges, particutarly cocksakieviruses
B (CVBs), have been implicated in the pathogenesis of dilated cardiomyopathy
(DCM). However, viral cultures of myocardial tissue are almost 2lways negative,
even when the clinical history or serological studies indicate viral infections. In
this study, a right ventricular biopsy (5 mg wet weight) was performed in patiems
with clinically suspected DCM. The myocardial biopsies were used in the detec-
tion of enteroviral RNA by the Polymerase Chain Reaction (PCR). PCR is ideally
suited for this study since it ¢an detect low copy numbers of virel genome in small
tissue samples. Two sets of primers (A/B and C/D) ere from two different consen-
sus sites in the enteroviral genome which allowed the detection of either CVB ot
poliovirus (PV). Primers A/B are mosL homulogous to CVB3, whereas primers C/
D are 100% homologous with six virus types (CVBL CVB3, CVB4, PV, PVZ,
and PV3). Of the 28 patients enrolled in the study, 3 were positive for the first set
of primers, while {1 were positive for the second set of primers. Two patients
were found positive for both set of primers. Samples are also processed for elec-
tron microscopy but so far viral inclusion bodies or particles have not been detected.
The results of this study indicatz a link between viral infection and dilated cardi-
omyopathy in some patients.

Key words: enterovirus, cocksakie virus, poliovinus, endomyocardial, biopsies,
dilated cardiomyopathy, RNA, cDNA synthesis, PCR, clectron
microscopy, inclusion bodies
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115, DETECTION OF Hellcobacter pylori FROM
FORMALIN-FIXED, PARAFIN-EMBEDDED GASTRIC
BIOPSY SPECIMENS; A STRATEGY FOR
vacA GENOTYPING

BLANQUITA B. DE GUZMAN!, LIZA P. FAUSTINC?,
MA. CORAZON B. PAREDES!, FRANCISCO V. NARCISOY,
and FILIPINAS F, NATIVIDAD!S
'Research and Biotechnology Division and 2institute of Pathology
St Luke's Medical Center
279 E. Rodrigue Sr. Blvd., Cathedral Heights
1102 Quezan City
Jinstiture nf Binlogy, Callege of Science
University of the Philippines Diliman, 1107 Quezon Ciry

Helicobacter pylori is an important human pathogen, having been identified
a3 the major causative agent of chronic gastritis. Although it is well-studied in the
US, Europe, Latin Americe, Africa, end some Asian countries, i.e., Japan, Korea,
and Thailand, there ere no availeble data on its epidemiology in the Philippines.
Due to the difficolty in culturing this baclerium, we established a method 1o detect
H. pylori from formalin-fixed, paraffin-embedded gastric biopsy specimens. Forty-
two samples from the Institute of Pathology of St. Luke’s Medical Center were
eveluated using polymerase chain reaction (PCR). The amplification targews are
the genes for urease A (ure A), uresse B (ure B) and urease C (gimM). Once a
sample has been confirmed to be positive for H. pylori, the presence of the vacA
gene was also evaluated. This gene encodes the vacuolating cytotoxin which
induces the formation of intraceliular vacueles in epithelial cells, The signel re-
gion of the vacA gene occurs as either s) or s2 allele, while the middle region is
present as m] or m2 allele, Dnfferent combinations of these alleles give rise to a
specific vacA genotype and correlate with the severity of the disesse. [n this
study, the PCR-based system developed by Atherton (1999 J Clin, Microb. Val.
17:9) was used to determine the vacA genotype of 42 gastric sampies obtained
from paraffin blocka.

Key wonds: Helicobater pylori, PCR. ured, UreB, gimM, vacoulating cytoloxin,
vacd, signal region, middle region, gastric biopsy.
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116. PRIMERS FOR CYSTEINE PROTEINASE GENE
COULD DISTINGUISH PATHOGENIC Eatamoeba histolytica
FROM NON-PATHOGENIC E, dispar

RONALD R. MATIAS!2 PIA DONNA N. LORENA?
ROCHE DE GUZMANS, FILIPINAS F, N ATIVIDAD'?
And GLORIA L. ENRIQUEZ!

! nstitute of Biology, College of Science
University of the Philippines Ditiman, 110! Quezon City
“Research and Biotechnology Division
31, Luke's Medical Center, {102 Quezon City
Jinstirute of Molecular Bivlogy and Biotechnology
University of the Philipgines Ditiman. 110} Quezon City

Cysteine proteinases and pore-forming peptides (amoebapores) have been
found to be responsible for tissue lysis and cytopathic effects described in inva-
sive amebiasis. A iotal of six distinct Eniamoeba histolptica cysteine proteins
geties (ehep 1-ehopb) have been identified and sequenced. Three of these genes,
ehep 1, 2, and 3 arc expressed at high levels in the pathogenic £. histolytica. In
this study, an Oligo 4.0 software was used to design primer pairs WRG 1&2 and
WRG 1&4 from conscnsus sequences of this gene. Amoeba were isolated from
stool samptles, cultured, and maintained in Robinscn's medium. Genomic DNA
was extracted using phenol-chloroform method. Polymerase Chain Reaction {(PCR)
using both primer sets could distinguish pathogenic E. Aistolvtica from the non-
pathogenic £, dispar. A 570-bp PCR amplicon was observed in 6 out of the 8
sampley using WRG 1&2, while a 755-bp product was obtained in 4 samples
using WRG 3&4. These results were further compared with the PCR products
generated by primers designed by Tachibana (199]) which lso distinguish patho-
geni¢ from non-pathogenic Emiamoeba specics. Amplified producis from the
cysteine proteinase gene primers are cwrrently being cloned for sequence analysis.

Key words; Eniamoeba histolytica, E. dispar, PCR, cysteine proteinases, E.
histolytica gene (ehepl-ehep 6), amocbapores. Robinson’s medium,
genomic DNA extraction, cloning, gene sequencing.
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117. POLYMERASE CHAIN REACTION-SEQUENCE SPECIFIC
PRIMER (PCR-SSP) SYSTEM FOR BONE MARROW TYPING

LEONORA T.DL SALDA!, JINGLE R, CANDELARIC',
LUDOVICO TONOLETE?, FILIPINAS F. NATIVIDAD'~ and
RAYMUNDO W.LO?

!Research and Biotecknology Division and *Institute of Pathology
St. Luke's Medival Cemter, Cathedral Heights, 1102 Quezon City

Stnstine of Biology, College of Science
University of the Philippines Difiman, 1101 Quezon City

The Human Leukecyle Antigen (HLA) genes are highly polymarphic, co-
dominantly expressed recopnition genes that play an important role i determining
ussue compatibility foc transplantation, Because of this, HLA companbility be-
tween donor and recipient must be delermined prior to ransplantation. Ahbough
HLA types have been defined using serology for many years, the resolution ca-
pecity of this method is limited. The advent of DNA-based Iechniques has
allowed the identification of DNA sequence vamalions which cannol be distin-
guished by serologic typing. Sequence-specific primer (SSP) typing is DNA-based
method that aflows discrimination between the different alleles amplified by poly-
merase chain reaction (PCR). In this technique, PCR primers are designed to
annezl only Io a single o specific set of alleles. These primers conlain sequences
unigue 1o the allele(s) and both primers must anneal (o the DNA o get a pasitive
amplification of the st sequence. The 36-well format for PCR allows simalia.
neows determinanon of 24 allelic groups 4 samples belonging 1o potential donars
and the recipient. Amplified DNA frzgmenis are separaied by agarose gel cleciro-
phoresis and visualized by sixining with ethidum bromide and exposure 1o UV
light. Interpretation of the results is based on the presence or absence of amplificd
DNA fragment corresponding o the specific primer sel. Determinalion of HLA
type is by analysis of the panem of pesitive wells either using an Analysis
Program software or 3 rcaction paitern worksheet.

Key words:  HLA, transplariation, lissue competibility, bone mamow, polymerase
chain reaction, sequence-specific pimer. serbogic typing, domar,
alleles, tlissue typing
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118. AN ANALYSIS OF THE SEASONAL MOVEMENTS
OF PALAY PRICES AND INTERTEMPORAL
PRICE EFFICIENCY

ALICE M. BRIONES
Socioeconomics Diviston
Philippine Rice Rescarch Institute, Mafligava, Mudoz, 3119 Nuewa Ecijo

The swdy atiempied 1o address the policy issue of how competitive or
ecomomicatlly eMicient Uxe nee marketng systems are in terms ol iemporal peice
elficiency, that is, whether the incentive to carry inventory between two different
time periods (from harvest 1o lecan months) adequately covered cous of storage.
Moreover, the seasonal price movements ot the farm, whelesale, and retail leveils
are analyzed. Analyscs were based on 19701995 price data series. Resulls showed
ihat the seasonat price movements were largely due 1o the high seasonality of
palay production. Between scasonal low and seasonal high price months, monthly
seasonal price increase averaged ol 3.4 percent, an incentive ta induce Iraders to
store excess siocks for the lean months, Wath the averaged costs of storage of 1.42
percent per month (in this case, it is the cost of working capiial), the monthly
seasonal price incresxse was adequale 1o cover the costs of storage. Although theee
were some years thut the scasonal price increase were more than enough 10 cover
costs of working capital. these were being balanced by other years of very tow
returns. Thes, there could be & year-in-year offsetting of profits and {nsses that the
trader does assume.

Key words: seasonality, seasonal prce wnerease, storage costs, pnee behavioral,
wteriemporml prive, palay prive, rice marketing

e
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119. URBAN IMPACT OF THE QUALITY OF LIFE OF METRO
MANILA RESIDENTS

DANIEL S. SANTOS
College of Arts and Sciences, Pamartasan ng Lungsod ng Mavmila
Intramuras, 002 Manila

Sociologjsts agree thal urbanization alfects the quality of life of reqidents
both positively and negatively. Using the survey method, this researcher invesi-
gated the impact of urbanization of Metropolitan Manila o the quality of life of
ils residents. Questionnaires consistmg of 19 questions were distribmed to 416
PLM studenits (43% male and 57 female) enroled in courses like enginecnng.
nursing, physical therapy, business administration, and ans and sciences at the
start of the second semester of school year 1999-2000,

Resulis of the study indcatod that 64% of the respondents live in their own
houses and that their residentiab area is adequate (85%). spacious (56%), while
1% answered crowded. Sixty-sevem percent (67%) think that their residennal
arer is satisfactory because it is quict (22%), mice and onderly (33%), and tha
neighbots are friendly and good (25%). Forty-seven percent (47%) idicated tha
trensporiation is adequale and accessible (74%) but maflic 1s heavy sometimes
(58%), therefore, noise and air pollurion is a problem {73%). Transponation sys-
tem is satisfaciory (45%). Drinking water is safe (79%) and sulTicient (53%), and
that they get their drinking water {68%) and bathing/aashing waler (71%) Irom
the MWSS. They get their electricity from MERALCO (94%) and that it is very
adequate (56%). Scwerage is clean and running well ($0%) or defective (33%),
and garbage is collecied daily (45%). Jobs are adequate (52%) from the private
secior (42%), which give sulTicient income for basic needs and tuxury (67%).
Hospitals and puericultuse centers are very adequate and accessible {59%), medi-
cines are always svailable (64%); $4% indicated they have their own comfort and
bathroom. Members of the family arc mastly with education (85%). Leisure is
always available and affordable (57%) in the form of megamalls (32%), movies
(26%), parks (17%), and videos {17%6). Malls and morkets arc available and
sccessible  (93%), chean and nice (25%) where everything needed is available
(35%) a1 affordable prices (25%). Peace and order is okay (74%%), neighbors are
friendly (35%), cooperalive (22%), bul somctmes becume “isismoso/a” {17%).
However, 41346} indicated that “bisyo™ 15 mimuma!l while 39% indicated that “bisye™
ay nagkslat” Summing up, 57% of the respondents think that life in the city 1s
good and emjoyable; only 9% disagree.

ey words:  urban impact, quality of life, Memro Manila residents
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