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To promote the uti lization of plantation-grown canes so as to preserve the 
remaining palasan canes growing in natural forests. the physical and mechanical 
attributes of plantation-grown Palasan (Calamus merrillii Becc.) canes were 
compared to wild rattan canes. Likewise. the effect of fiber percentage and cane 
age on the strength properties of the material was assessed. This was accomplished 
through standard static bending tests and structural eva luation of palasan canes 
derived from various plantations in the Philippines. In tenns or modulus of rupture 
(MOR) and modulus of elasticity (MOE), plantation-grown canes were more or less 
similar to wild rattan canes. Contrary to plantation-grown trees, plantation canes 
were not at all in terior in strength properties to wild canes. Ovendried specific 
gravity and fiber percentage were also similar. These two parameters did not 
influence the variation in strength properties ofa particular position within the cane. 
Similarly, cane age had no significant influence on the mechanical attributes of the 
cane. Apparently, young canes also possess the same strength values as that of a 
more mature stem. This would imply that plantation-grown canes could also be 
used by the industry without negatively altering the mechanical qualitjes of Lhe 
finished products. Hence, it could serve as a good substitute to wild canes which 
ensure the industry with an exhaustible supply of raw canes paving the way to the 
preservation of the counuy 's remaining. wild rattan resources. 

Keywords: plantation-grown canes; modulus of rupture, modulus of dasticity, 
speci fie gravity, fiber percentage. good substitute 
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Knowing the significant contribution of buntal fibers to the livelihood of 
fanners and how inefficient they are extracted from the fronds of Buri palms 
(Corypha utan Lamk.), anatomical evaluation was conducted to detcnnine the 
distribution of the buntals within the fronds in order to find ways in which buntal 
fiber yield could be maximized. The fronds were divided into three regions: top 
portion (T); middle portion (M); and basal portion (B). Likewise, the position 
across the radius of the fronds [Periphery I (outermost layer or Pl). Core (C). and 
Periphery2 (innermost layer or P2)) were considered. Vascular bundle 
composition, ground parenchyma percentage and vascular bundle diameter were 
measured using the lmageJ analysis software_ Fiher length, fiber diameter, lumen 
diameter and cell wall thickness were also detennined using an Olympus 
microscope with a built in micrometer. Anatomical observation showed that buntal 
fibers were actually the vascular bundle itself. The bundles were made up of two 
layers of fiber strands that envelop the conducting tissues e.g., xylem and phloem. 
Such design provides stability to the bundle during manual extraction of the buntal. 
Vascular bundle was abundant in PI of the middle portion whilst ground 
parenchyma percentage was highest at the basal region. Fiber length was longest at 
the middle portion and cell wall thickness was thickest in the top region. Bundle 
diameter was greatest in PI of the basal region which dramatically decreased at C 
and P2. The top and middle portions gave almost the same values. Therefore, 
buntal fibers could be extracted in any part of the fronds; however, the yield would 
be highest in them iddle portion. More over, the same portion \'v'ould yield uniform 
buntal quality as indicated by the more or less even bundle diameter. 

Keywords: Buntal fibers. Buri palms, vascular bundle, ground parenchyma, fiber 
length, cell wall thickness 
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Alupag (Euphoria didyma Blanco) is one of the lesser-used endemic tree 
species of the country that has been depicted by logging amidst its potential as food 
and timber crop. Most documented study on Alupag fa iled due to poor germ ination 
count (Caguioa, 1936). The effects of pre gem1ination treatments (soaking, nicking 
and control) and biolog ical fertilizers (Mykovam, Bio-N and control) on the growth 
and survival of A lupag were investigated. Two RCBD set-up having 4 blocks and 3 
treatments were adopted. Different germination and growth parameters were 
measured which include, percent germination, he ight increment, biomass and other 
indicators. 

Results showed low to moderate germination turn-out (36-69%) \Vith nicking 
having earlier germination (p=0.048), and higher germination, 58.5% compared to 
contro l (50.8%) and soaked seeds (42.8%) (p=0.0135). A lupag exhibit hypogeal 
type of germination. IL is also polyembryonic and it can possibly be grown using 
vegetative means of propagation. 

Application of Bio-N improved the growth of Alupag seedling but the 
observation period may not be enough to observe s ignificant results. On the 
contrary, application of Mykovam reduced the growth of Alupag seedlings during 
the 50 days observation. Investigation of the property of the so il used for potting 
revea led abnonnally high an1ount of Phosphorous (83-98 ppm) resulting to nutrient 
imbalance in Alupag as evidenced by shootchlorosis. 

Keywords: Alupag (1:.'uphoria didyma Blanco), germination, Bio-N, Mykovam, 
Phosphorous 
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The sub-marginal condition of mine spoil or mine waste soil may adversely 
affect the degree of nodulation in A I nus and its growth. Th is study \Vas conducted to 
determine the degree of nodulation of Ainu ... maritima Marsh nult. in unfortilized 
and fe11ilized mine spoil and relate its nodulation to grov;th. 

Bare-root seedlings of Ahrns washed with distilled water were transplanted in 
plastic cups containing either pure mine spoil. mine spoil with compost, mine spoil 
with urea or soil taken from natural Alnus stand. After two months, height 
increment, biomass, survival and nodulation were measured. 

Results showed that all seedlings form1:J live nodule~. in spite of the critical 
concentration of cadmium (Cd), 7.13 mg kg amJ Chrl)m ium (Cr), l l 7 mgkg·1 in the 
mine spoil. However some existing nodules di<.'d aftt:r transplanting among t11ose 
planted in pure mine spoil and mine spoi l wi1·h urc11 . Nodulation in garden soil > 
mine spoil + compost > pure mine spoi l> mine spoil + urea. 

Growth of Alnus as reflected by root. shont and 101al biomass appear in the 
treatment order garden soil > mine spoil + compost > mine spoi l_,. mine spoi l+ urea. 
In te1ms of height increment. mine spoil with compost and garden soil are 
significantly taller than mine spoil and mine spoil y ur·ea 60 days after treatment 
application at 1 % level of sign ificance using LSD. The comparative growth of those 
grown in garden soil and mine spoil with compost indicate the potential of the Allrns 
in the rehabilitation of mine sites. 

Keywords: A/nus maritima Marsh nutt. root nodules, mine spoil. fertilizc::r, 
heavy metals 
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Three frequencies of chicken manure application, i.e. zero, single, and split, 
were used in fertiJizing seven promising accessions of napier grass. The study 
aimed to compare the effect of single and split chicken manure application on the 
growth and yield of promising napier grass accessions, to identify the high yielding 
napier grass accession and to compare the cost benefit ratio of producing napier 
grass using e ither sjngle or sp.lit application ofchicken manure. 

The frequencies of fertilizer application were randomly distributed to three 
horizontal strips while the accessions were randomly distributed to the seven 
vertical strips with us ing the Strip-plot design. Each experimental p.lot had a 
measurement of3 m x 4 m .. 

Results showed that frequency of chicken manure application significantly 
affects the number of days to shoot emergence, the number of til !er produced, height 
and dry herbage yield of napier grasses. Grasses with single or split chicken 
manure application produced new shoots earlier and more tillers than those with 
zero manure application. Grasses with split chicken manure application were taller 
and produced higher total dry matter yield than those with single or zero 
application. 

In tc1ms of napier grass· accessions, no differences were observed on the 
number of days to shoot emergence and total dry herbage yield. Ex Cuba and 
Miniero are the accessions that consistently produced tbe lowest number of tillers 
and the shortest both in wet and dry seasons. Ex Local was the tallest during wet 
season while Ex Indonesia and Capricorn during dry season 

Based on the result of the study, split application is better than single 
application because the marginal benefit cost ratio of split over s ing le ch icken 
manure application was 3.29. Any of the accessions could be used because they 
have comparable herbage yield. 

Keywords: napier grass, chicken manure, frequency of application, accessions 
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Tht:se researcb and l~chnology promotion undertaking showcased the 
product ion of ka.wayan (bamboo) charconl briqucrte (KCB) using chichacom 
processing e ffluent and corn starch as bindtrs with lhe fo llowing objectives: (a) 
produce charcoal briquetles and enhance recovery from bamboo waste which 
otherwise end up to bum ing and rotting. (b) find out means to reduce th~ volume or 
chichacorn effl uent which otherwise are contributory lo environmental problem, 
(c) develop products as source of additional im:.ome of bamboo processors, and (d) 
produce a bio-fuel that is environment friendly and economically feasible. 

Recovering waste materials from harvesting and processing of bamboo, and 
emuenl from chichacorn processing through carboniz1:1tion or the bamboo w aste 
materials and mixing it with the effluent as binder. and compactt:>d inco various 
forms produced an excellent bio-fuel. The briquettes had an average dl.?ns ity of .·16 
g/cc, ash content of 8- 11 ~·o, heat value of 4,~0 I kcal1kg. 85 kg compression 
strength, and 5-8 percent friab ility. These characteristic:-. of the hriqucttcs arc as 
good as the briquettes from wood and other agricultura l wastes. Ka ... \'ayan charcoal 
briquette-making is feasible with a net return of P0.89 for every peso investment. 

The transfer o f technology was matcrializ<.!d ch rough the concept ofAcadcmc
Local Uovcrnment/Cooperative partnership. A series of m~etings ;:ind training 
activities was conducted with the target cl ientele (E-kawayan Producers 
Association), the Mariano Marcos State Univer~ ity, and rcprcsentatiws from 
variuos Local Government Units in !locos Norte. The community approach \vas an 
effective strategy in organizing and empowering coop~rators in decision-making 
related to kawayan charcoal briquette production, plantation management. 
utilization, and commercial ization. 

Collectively, the experience in this project is a sound bas is for the mass 
production of briquettes from kawayan. Likewise, it is a gooc.1 example and guide in 
recycling of waste materials which otherwise are contributory to environmental 
problems. 

Keywords: emuenl. binder, chichacon, carbonization. briqucllc. heat value 
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·me productivity of previously unmanaged Bambusa blumeana Shultes 
(Kawayan tinik) plantation was assessed over a period of five years. We studied the 
combined effects of cleaning, irrigation, inorganic fertilizer application, mulching, 
and organic matte r on the production of quality poles and shoots. The silvicultural 
treatments were combined with six pole density treatments with defmite age of 
poles per year per clump, i.e. 4-4-4-4 which means that the successive numbers 
indicate the number of one, two, three or four-year old culms in each clump, 
counted and marked just before the shoot season. 

Generally, irrigation significantly improved productivity index, shoot 
emergence and number of shoots per clump of 8. blumeana for various uses. The 
average shoot production of 6 shoots per clump from all treatments is within the 
range of shoot production of B. blumeana in areas with a distinct dry and wet 
season. The clumps that received irrigation during the shoot stage had a 
significantly bigger diameter poles than those without i1Tigation. The 3-year old and 
the four-year old mother cul ms had a very low percentage shoot production of less 
rhan 3.8 percent which means that it is more advantageous to harvest the mother 
cul ms for pole production rather than for shoot production. The quality of poles in 
the clumps with 4-4-4-4 or 16 culms per clump produced the highest number of 
poles and most superior strength properties. Extending the age of the pole from 
three years to four years o ld posed advantage to productivity. 

It is concluded that irrigation and cleaning significantly improved clump 
product ivity and quality for specific use of poles. It was possible to predict the 
productivity the clumps following the scheme of retention of various number of 
poles per age giving a definite number of poles and potential number of shoots to be 
harvested every year in unmanaged bamboo plantation. 

Keywords: clump, poles, shoots, culm, productivity, cleaning, silviculture 
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Kalantas (Toona kalanta:s) is an endemic species ~.lf forest trees. Propagating 
such tree would be beneficial most especially in supporting the program of the 
government on regrccn ing. The study was focused on the response of the To01ra 
kalantas on varying. levels of Vermicompost. The Vcrmicornpnsl is a kind of organic 
fort ii i7er having worm casting of an African crawler (earthworm) which are bought 
from the Research Laboratory of Forestry of Nuevn Vizraya Staie ll niwrsity. 
Ba) om bong, Nueva Vizcaya 

The study consisted of fi vl! treatments. Each trt!atment had 15 kalantas, so that 
there were 75 ka lantas being planted. The 2- m Li111h sced lin~s of b lantas were 
obtained from the nursery uf the Department of r-.n\'ironmt'nt and Natural 
Resources ( DENR). Except the control group. the other fo ur tre:.i1mcnts were 
given varied amount of vennicompost (treatment I - I 0 g, trcalment 2 - 20 g, 
treatment 3 -- 30 g and treatment 4 ·- 'lO g) The nmount ur soi l W<lS made constant in 
each treatment. llw plants were set up usin~ comp k:t.:ly randomized design. 
Considering the rate of survival. th!.! highest rate was m:atment 2 hav ing I 00% rate 
and the lowest rate wns treatment 3 having 80~ (,. the tota l number of plants that 
survived was 66 kalantas which \Vas 88%1. In terms ofth 1..· mean. the gr~mest mean 
wns in treatment 2 (38.7 1 cm) and the least mean was in rhe control group (25. 19 
cm). Us ing Statistical Packaging for Social Sciences (SPSS), the mean height of 
ka lantas has no significant di fference. Based from the f'ukey's Honestly Significant 
Diffrrence ( HSD), the mean height ofkalantas in the control group and in trl'atment 
2 had s ign ifi canl d ifterence. The rest of the trcCl tmcnts had no s ignificant di ffe rence. 
Through these results, the study sugg~sted that th l! most appreciated amount o f' 
vcrmicompost to be applied was 20 g in propagating kalantas. The researchers 
recommend t.he use of vermicompost in different vegct:ible crops fo llowing the 
suggested amount of the organic fe11 i lizcr. 

Keywords: Kalantas, Toona kalantas, vem1icompost. African crawler, 
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Pagsahingin. popularly known as Manila elemi in the world market is a 
resinous substance obtained from trunks of Canarium spp. that are endemic to the 
Philippines. According to literature pagsahingin is a good material for surface 
coating however. previous experiments showed that it is tacky and has long drying 
time. 

In this sLudy, pagsahingin was utilized as the main component in the 
production of varnish with reduced drying time. Four varnish formulations from 
pagsahingin were prepared namely: raw pagsahingin, raw pagsahingin with linseed 
oil, almaciga-modified pagsahingin and almaciga-modified pagsahingin with 
linseed oil. Physicochcmical properties such as acid and saponification numbers 
were determined. Fourier-transfonned infrared analysis to detem1ine its functional 
groups was also conducted. Total solids, specific gravity and viscosity were some of 
the physical properties determined. Perfomrnnce of the varnishes in terms of 
adhesion, drying time, gloss, number of coats and resistance to common household 
was evaluated and compared with commercial varnish. Results showed that the raw 
and almaciga-modified pagsahingin varnishes without linseed oil exhibited 
properties comparable with commercial vamish. No significant difference was 
observed on performance of the experimental and commercial varnishes. 

Keywords: pagsahingin, Manila elemi, varnish, adhesion, specific gravity 
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Underutilized crops are plant and tree species with potential, not yet fully 
exploited, to contribute to food security. poveny alleviation and environmental 
enhancement or conservation. They tend to be neglected by research, extension 
services, policy-makers. donors. technology providers and to some extent. even by 
the farmers. This study is an attempt to identify underutilized plant and tree spl!cies 
and evaluate their importance based on a multi-stakeholder perspective. This is also 
an attempt to provide a bas is for prioritizing underutilized crops for further research 
and deve lopment. 

Importance values were assessed in two parts: first - based on abundance and 
geographic distribution which was done through biodiversity measurement, 
description of their geographic distribution as well as the biophysical conditions 
associated with them; and second - based on the economic and non-economic 
values as perceived by the farming community which was done through key 
infonnant and key infonnant panel interviews. Presented here are the results of the 
second part of the study. 

About 83 underutilized plant and tree species were identified in selected 
municipa lities of the Laguna Province. These included tropical fruit trees, 
indigenous trees and vegetables as well as wild plants, tubers and root crops. The 
identified plant and tree species were rated according to importance by the 
respondents. Results showed that impo11ance rating was highly influenced by the 
functions of these crops in the community. 

This Philippines is endowed with rich natural diversity. A significant portion 
of the country's rural landscape consists of mixed cropping, and homegardens 
where important components are trees and plant species that naturally grow or 
planted but are left unmanaged despite their uses. Continuous neglect of these plant 
and tree species may Jead to their eventual disappearance hence a waste ofresources 
that otherwise could be very good sources of nutrition, alternative income and 
resources for environmental enhancement. 

Keywords: underutilized crops; neg lected; indigenous, plant and tree species; 
importance value, multi-stakeholder perspective; environmental enhancement; 
rural landscape; biodiversity 
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Bcnguct Stare University (BSU) is located at the heart of La Trinidad, 
Benguel. Pbil ippines. The university is basically an agricultural institution 
primarily serving farmers and other stakl'.!holders in the cordilleras and nearby 
provinces in the Norrhem l'hilippines. 

With its ideal climatic conditions, productions of high-value vegetable crop~ 
become a lucrative business in the fam1ing community. For almost four decades, 
farmers intensively and extensively cultivate their farms adopting the conventional 
chemical fa rming practices. These practices consequently contributed to soil 
dctcriorarion, soil fertility depletion and degradations as manifested by the present 
situations in lht: area i.e. Too acidic soil condition, proliferation of soil pathogens 
like c lubroot in cahhage. pollution of water, ere. If this system goes unabated it is 
feared that time will come when degradation of the environment becom.es 
irTeversible and becomes unproductive. This threat is real and brought impen1s in 
the development of organic agricullure. 

1\ s potent force of innovations, Benguet State Univers ity responds to the 
universal call for ecologically sound and sustainable practices by conceptualizing 
and adopting the concepts of organic agriculture. In doing so. it aims to promote the 
healthy, proper care and conservation of the remaining resources in agriculture, and 
foster indigenous and ecologically sound production systems that will produce 
sufficient, safe and nutritious food for lhl! present and the future generations. 

Benguet state university is envisioned to become the premier organic 
university in the highlands Philippines. 

Keywords: organic agriculture, chemical farming. ecologically sound m1d 
sustainable, in<ligenous 
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An on-site trial was conducted to detennine the growth and yield 
performance of four crops (green on ions, peanut. pechay. and potato) and 
grass (Vetiver grass) and on some physical and chemical properties of the 
soil ameliorated with organic fertilizer. 

Plants grown in mine-tailed area ameliorated with organic fertilizers 
(compost. chicken dung and Giant 8-8-8) showed better growth and yield 
compared to those without organic amelioration. 

Application of organic fe11ilizcrs improved the physical (bulk density 
and porosity) and chemical (pH, organic matter, nitrogen, phosphorus and 
potassium content) properties of the mine-tailed area. 

Keywords: ameliorated, orgru1ic fertilizer, mine-tailed. mme tailings, 
physical and chemical properties 
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Exploration of copper in Tampakan by Sagittarius Mining Inc has been on
going, guided by programs for sustainable mining through scientific management. 
Among the science-based research, which is investigated in this paper, is the use of 
Geographical Information System to map primary impact areas (Barangay Dan lag, 
Pula Bato and Tablu) and estimate erosion using Universal Soil Loss Equation 
(USLE). The research process involved primary and secondary data collection, 
computation of USLE factors, data organization, digitizing and editing of GIS 
maps, data encoding, and data analysis. Using the derived USLE factor maps, soil 
erosion map was generated by multiplying factors using Map Calculator function 
from ArcView software. The derived soil map was classified into six erosion 
categories expressed in tons ha·1 year·1 as: very slight ( < l .000), s light ( 1.001-2.500), 
moderate (2.501-5.000), high (5.001-7.500), severe (7.501-10.000), and extreme 
(> 10.000) soil erosion. 

The erosion index value that covered large area had very slight erosion 
characterized by protection and production forest mostly situated in Barangay 
Tablu, Danlag and Pula Bato. Moderate erosion index was recorded in grassland 
ecosystem in Barangay Danlag, Pula Bato, and Tablu. By comparison, the area with 
extreme erosion index was seen from peaks of mountains located in three 
barangays. The problem of soil erosion in all s ites sampled was enhanced by land
use, particularly shifting cultivation commonly practice in upland communities 
dominated by B'laan tribes. Soil erosion was further enhanced in degraded 
mountains, having steep slope, high annual rainfall volume, and poor soil 
properties. Jn conclus ion, Barangays that are likely exposed to risk and hazard of 
soil erosion can be managed wisely using the soil erosion map to facilitate 
assessment. The GIS-based soil map will also provide the company w itb a holistic 
view of future rehabilitation plan of affected slopes and conservation strategies for 
areas with existing protection and production forest. 
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The Cordilleras of the Philippines is home ton rich divers ity of plnm species 
that are used as nutri(;nt source in organic forming and follow systems; as nulrienl 
source. biocontrol and soi I and water conser\·ation agents in sustainable indigenous 
farming systems; as herbal medicine in community health care: ns food 
supplements: and as offering or symbols in cultural rituals. Wrirtcn (lccounts on 
these plant species in the Con..lillerus ts fragmented and sporadic. This study a[ms to 
develop an cm line datahasc information system of indigenous plam species ust:d for 
various purposes in the Cordilleras, No11hern L11zon. 

Literature survey was conducted in Cordillera Studies Ct.·ntcr, U.P. Baguio 
and Benguet State University (BSU). La Trinidad, Renguct. Key informant 
interviews were a lso conducted to dol:ument additional inl<.lrnHltion particularly on 
the use of indigenous plants in sustainable farming systems and organic farming. 
The on line database infonnation system of this project was developed with MySQL 
and PHP, an open source development tool. 

A total of 338 plant species v.:t-is included in the online database 
information system of the project. These species were used in varioll~ purposes such 
as indigenous fam1ing systems, organic farming, food and fom.I supplement , 
cultural practices, construction and livelihood, ornamentals, gardening and 
landscaping, and community healthcare system. /\bout 85 plant spt:cics were of 
multipurpose use. Out of the 338 total plant species documented, 107 spccit:s were 
classified as indigenous plants with majority of these species commonly used for 
food. Afis<:anthus sinensis (runo. pao, segbat, sapsap) was found to be the mosl 
commonly used multipurpose plant species for ornam~ntal, gardening. 
contruction/ livel i.hood, for food and community health care. 

The on line database information system will he an importunt knowledge-base 
in sustainable fanning systt:ms, health care and family nutrition orth~ communities 
in the upland areas of the country. 
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The Philippines is greatly affected by the two phases of El Nino Southern 
Oscillation (ENSO); the El Nino and La Nina. ENSO impacts all segments of 
society, but among most vulnerable are resource-constrained farmers whose 
livelihoods are greatly dependent on the changing seasons. Seasonal Climate 
Forecast (SCF) is one of the tools which could help fanners and decision makers 
better prepare for seasonal c I imate variability. This paper tried to document farmers' 
perception and awareness on SCF and its effect on rice production. Since rainfed 
farming is more vulnerable to climate variability, the survey was conducted in 
rain fed rice areas in Talugtog and Lupao, Nueva EcUa. 

Majority of (95%) the farmers in rain fed areas undoubtedly valued Seasonal 
Climate Forecast (SCF) and climate related information, stressing their 
significance on their farm operations and crop decision making. It allows farmers to 
prepare for climatic events and aids them in deciding when to plant or commence 
the cropping season. They also opined that early climate forecasts and advisory 
would help in their decision making process. On-farm decisions affected by climate 
variability and disturbances were the crops to be planted and timing of planting, 
which are also influenced by SCF like El Nino and La Nina. Most farmers (84%) 
wait for signs before commencing farm operations. Farmers today do not believe on 
the idea of good and bad luck in managing their fam1s. Reliable indigenous 
knowledge was scarce, and farmers relied mostly on the climate and weather 
advisories provided by PAGASA through television and radio announcement. Very 
few of these f anners have risk coping mechanisms and mitigating measures at times 
of calamity such as drought and flood. 

Keywords: Seasonal Climate Forecast (SCF), El Nino, La Nifla, .El Nino Southern 
Oscillation (ENSO), climate variability 
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A national assessment on the ava ilability and use of resources for rice from 
2003 to 2005, and wood from 2003 to 2004 was conducted us ing biocapacit)' and 
ec.ofuotprint analyses. The as:->essment was accomplished by determining the 
demand and supply fo r rice and expressed the demand into ecofootprint w·hile 
supply into biocapacity. Ecological surpluses and deficits were deLe.rrn ined through 
biocapacity and ecofootprim comparisons. Ecofootprint for rice and wood were 
also interfaceJ to reflect Lhe environmental condit ions of riceland and fo rest 
ecosystems, rei.nftirced by fon::st covl!r area, tlood occurrences. and extent or 
i11iga1ed rice areas. 

For food alone. the Philippines could have a minimal ecological surplus. If 
seeds, feeds and wastes are included, the country had an ecological de tic it of about 
0.50 million nationwide hectares (M nwha) or a per capita of0.005 nwha from 2003 
lo :wos. For wood, the Philippines had a hiocapacity of7. I 68 M nwha in 1003 and 
2004, while ecofootprinrs were 18. 19 and 13. 78 M nwha, respectively.111 ii; m~ans a 
national ecological deficit of 11.02 and 6.62 M nwha or a per capita ur U. I ~' <llld 
0.078 nwha for 2003 and 2004. respectively. lmportatiom suppkmcnt~·d Ill~ 
de fie its for both rice and wood. 

Consumption reduction, population control and increase productivit) cou ld 
reduce ecological deficits. Avoidance of loss and reduce seed use could also reduce 
deficits for rice, while improved harvesting and wood processing could reduce 
wood deficits. 

Interface of ecofootprint for rice and wood identitied 14 provinces thm are 
vulnerable to flooding hazards and '.:d1ould be given t:onsiderations for any fulu re 
action. 

Keywords: biocapacil)', ecofootprint, ecological surplus/defkit. nationwide 
hectare, global hectare 
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Submergence afllicts some 15 million ha of rice lands in Asia, and annual 
losses to rice production are estimated at over $650 mil lion. Short-term flash floods 
(for 1 to 2 weeks) can occur at any stage of plant development. sometimes more than 
once, with consequent severe yield losses. In direct-seeded rice. submergence atier 
sowing substantially reduces stand establishment because of the high sensitivity of 
exisling rice varieties. Additionally, water-logging or stagnation for up to 50 cm for 
a few months during the growing season is a serious problem in some rain fed areas. 
Modem rice varieties are not adapted to these conditions and this is probably the 
reason these varieties are not widely adopted in these areas and farmers still grow 
their local landraces with low yield. The Sub 1 A gene. derived from FR I JA. a rice 
variety from Orissa, India, confers tolerance of up to 2 weeks of complete 
submergence. This gene can be introduced through marker-assisted backcrossing 
(MAB) into popular varieties, providing some protection to farmers against short
term flooding. The MAB approach was used to transfer Sub I A into six rice "mega 
varieties" Swama, Samba Mahsuri, IR64, Thadokkam I (TDK I). CR I 009 and 
BR 11 . Other sources of submergence tolerance were identified and further genetic 
studies are on-going. Varieties with the Sub 1 A gene have the same yield and other 
characteristics as the original varieties, and they can be used to replace these 
varieties in flood-prone areas. To elicit fanner's variety preferences, participatory 
variety selection (PVS) approach is being implemented in 28 on-farm locations 
using varieties with Sub) A gene and the improved local varieties known to be 
tolerant to submergence. Seed multiplication of existing varieties and development 
of new Sub l varieties is now proceeding in India. Bangladesh, Cambodja, 
Jndonesia, Laos, Thailand, Vietnam and Philippines in partnership with the 
National Agricultural Research and Extension Systems (NARES). 

Keywort.ls: submergence tolerant rice, Sub1A gene, flooding, abiotic s tress, 
marker assisted backcrossing 
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Poor seedling establishment is a major constraint for direct seeding of rice 
(Oryza sativa L.). Germinating seeds are highly sensitive to oxygen deficiency. 
hence the need for tolerance to submergence or low oxygen concentration during 
germination. Priming of seeds could enhance seed gcnnination and seedling 
establishment during submergence. The objective of this study was to determine the 
effect of seed priming on submergence tolerance through morpho-biochemical 
analysis of rice cultivars contrasting in tolerance to ·Oooding during germination. 
Two genotypes of rice Khao hlan on (tolerant) and lR42 (intolerant) were used. 
Percentage gennination and coleoptile and root growth were measured after seven 
days of gennination, whereas activities of alcohol dchydrogenase (ADH) and 
pyruvate decarboxylase (PDC) were measured at different time intervals. Results 
showed that under low oxygen or hypoxia, seed priming did not improve 
percentage germination of the two genotypes, but significantly improved coleoptile 
growth in both genotypes. Moreover, growth of roots ofKhao hlan on was reduced 
by priming while for intolerant ffi.42 no significant reduction in root growth was 
observed. Enzyme analysis revealed that seed priming stimulated ADH and PDC 
activities between 24 to 72 hours after the start of imbibition in both Khao hlan on 
and IR42. Results suggest that seed priming enhanced coleoptile growth during 
hypoxia via the increase in PDC activity, which is a control point for anaerobic 
energy production, thus improving submergence tolerance of rice during 
germination. 

Keywords: alcohol dehydrogenase, coleoptile growth, germination, direct-seeded 
rice, pyruvate decarboxylase, seed priming 
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Rice self-sufficiency in the country has potentially cxhjbite<l increasing 
productivity with the nationwide impkmcntation of hybrid rice technology. 
Hybrid rice technology increase~ rice yield by J 50,·~ better than inbred varieties. 
Postproduction technologies are geared towards the development of suitable 
practices and facilities such as dryers and storage facilities. Simulating postharvl.!st 
operations may be hamptm:d tluc lo insuflicicnt data in the I iterature lo predict rates 
of adsorption of moisture by the recently released varieties of hybrid rice seeds. 

Equilibrium moisture content (EMC) data are necessary for the optimization 
of most postharvest operations. Hence. the study was conducted to establish the 
moisture sorpt ion characteristics of two public-bred hybrid rice seeds. 

Equilibrium moisture contents (EMC) uf PSB Rc72H (Mestizo I) and NSIC 
Re 1l6H (Mestizo 3) were measured at 25, 35, 45°C with relative humidities (RHs) 
rang ing from 5.6 to 84.43%. Equilibrium moisnire content was determined using 
the gravimetric static method. Five EMC model equations and their estimated 
parameters wt:rc evaluated for goodness of fit. namely: ( l) I lenderson Equation. (2) 
Oswin Equation, (3) Chung-Pfost Equation, (4) Halsey Equation and (5) GAB 
Equation. 

The gt:m:ralized correlation (R\ standard error of estimah.!s (SEE), mean 
standard error (MSt.) and the mt!an relative percentage en-or (P) of the developed 
model<> were in the range of 96.33790 - 99.8523, 0.2062 - 1.02682, 0 .04251 -
1.0544 , -3.99184 - 0.240997, respectively tl1.r Mestizo I and Me::>tizu 3. Using the 
Sc£, MSE und P values as criteria to evaluate the ability of the developed models to 
provide a well fit curve, the modified Henderson is the best model used. 

/\ single model equation can be used for Mestizo I and Mestizo 3. IJcveloped 
models are generally adequate to describe the fitting performance of the predicted 
EMC va lues against the experimental values. Hentlcrsun equation is tht: best model 
having the least residual errors. 

Keywords: hybrid rice seeds, Equilibrium Moisture Content (EMC), storage. 
sorption isorherms 
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Seed moistun.: content is one of the factors thar affect the viability of seeds al 
storage. One of Harrington's rule of thumb is that for every one percent increase in 
seed moisture content. the seed life is halved. This study was conducted to 
determine the correlation of rice seed viability and moisture content under cold 
storage condition. Seeds packed in aluminum foil and were in storage for 3 years in 
freezers were tested for viabilily following standard germination Lest. The seed 
moisture content of each sample was also measured using portabl~ moisture meter. 
Seeds were genninated in between moistened paper towel and incubated in JOoC 
incubator. Seeds were placed in 50oC oven for five days to break dormancy prior to 
germination test . Scoring was done 14 days after sowing. The moisture content of 
the seed samples ranged between <8 to 15.0%. A total of 1024 seed samples were 
tested and 618 samples (60% of the total samples tested) showed no germination. 
Most entries (532 samples) that showed no germination have moisture content 
ranging between 11.0-15.0%. The results showed lhat seed viability is correlated 
with seed moisture cnmcnt (r~0.74). 

Kc}'Words: Seed viability. moisture content, dormancy, germination 
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Viability monitoring is an important core aclivity in rice genetic resources 
conservation to ensure good quality of stored seeds. Gcrmplasm materia ls need to 
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be rested for gem1ination prior to their stmage. One of the factors that could affoct 
the result in germination test!> of the conserved germplasrn is dormancy. Jn rice, 
some varieties are domi.ant at harvest and the degree of donnancy decreases over 
time. In this study, seed donnancy in 22 traditional and modem varieties was 
monitored. Sampling of each seed lot was done a1 harvest and every 2 weeks 
thereafter. Seed samples were germinated in Petri dishes and incubated in 30~C 
incubator. Another batch of seeds was placed in the oven set at 50°C for five days to 
break the seed dormancy and also sampled for gennination test. Scoring of normal 
and abnormal seedlings was done seven and 14 days after sowing. Ge1mination test 
showed that at harvest. gem1ination of se.eds that were not placed in the oven (non
oven seeds) to break seed dormancy ranged between 0-55% in contrast to t11e seeds 
pla<.:ed in the oven (oven seeds) which ex.hibited 3-93% total gennination. 
Germination of non-oven seeds four weeks after harvest had increased with values 
ranging between 0-92% total germination. In oven seeds, germinatjon observed 
ranged bet\<veen 39-99% total germination. Some seedlots showed very low 
gennination even after longer period of storage. Seedlot FG 21 only had 9% total 
germination even after I 2 weeks of storage in contrast to its oven seeds which 
showed 96% gem1 ination. This showed that gem1ination test of germplasm for 
storage shoo ld not be done immediately after harvest even if the seeds will be 
placed in the oven to break its dormancy since gem1ination is not yet at its optjmum. 

Keywords: dormancy, rice genetic resources, germ plasm, germination 
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Gamma-irrad iation (250 gy 00Co) was used to treat the seeds of Pokkali, a salt
tolerant, tall, with spreading culm, late maturing, photosensitive, low yielding and 
with poor grain quality traditional rice variety from India. The M1 and M2 
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populations established in 2005 dry (OS) and wet season (WSJ, respectivt:!ly, 
generated 59 M~ plilnts with reduced plant height and maturity. Tht.! M, plnnts, 
establisht:d plant 1o a row in 2006 DS, generated M~ lines. of which 32 \Vere 
selected. The selections, advanced to M 1, were fie Id evaluated in 2006 WS. and 18 
lines chosen. The M. lines were evaluated fo r phenotypic acceptability, plant 
height. maturity and yield potential i11 2007 OS. In 2007 WS, evaluation or M; 
lines. under irrigate.d and rainfod condit ion identifieu 15 most agronomically 
improved mutant lines which have intermediate to erect culm, reduced plant height 
of 92-115 cm. compared .. vith I 37-176 cm for Pokkali checks. and shoncned 
maturity of I 09-127 days afler sow ing (DAS). compared with 120-1 ~6 DAS for the 
checks. The mutants had more productive tillers. 15-28 .. compared with 7-1 7 for 
the checks. The mutanLc; vieldcd 4. 1-8.5 tha·' and 3.1-5.9 tha 1, whih.: Pokkali checks 
had 1.6-4.9 tha·' and o.7-1.8 tha·1 yield, under irrigated and rainfcd condition, 
respective ly. The mutants were improved for grain quality, viz .. fmm awned to 
avmlcss grains, intem1cdiatc to shon and slender grains, and from red Lo white 
pericarp. The milling potentials of most mutams are within the standards, 
chalkiness rl!ducec.l, amy losc contenl of 1 7 .5°1<>-24.4~"0, and of intermediate to low 
gelatinizalion temperature. The mutants are to be evaluated in mult.i-location trials 
targeting poss ible release as varieties. It took on ly thret> seasons to generate the 
stable mutants and another three for evaluation prior to multi-location triab, as 
compared with at least six seasons to generate stable lines and additional six for 
performance trials wi th conventional pedigree method of breeding line 
development. 

Keywords: y-irradialion, mutant, tradilional variety, Pokkali, grain quality 
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lbe effect of drought on rice grain quality was detennined from 11 breeding 
lines grown under irrigated and drought-stressed condition. Th~ traits 



Trans. Nat. Acud. Sci. & Tech. (Philippines) Voi. 30 (No I) 23 

included % brown rice, ~·o milled rice, % head rice for milling potentials, grain 
size (length and \vidth) and shape and% chalky grains for physical auribules, % 
amylose content and alkali spreading value for physicochemical characteristics. 
Grains from drought-stressed plants were creamish white and dull in color 
compared with white and glossy grains from weJI iffigated plants. A reduction 
of 1.1%-19.3%, 1.5%-19.5% 'md 2.5%-32.4% in brown rice or six (55%) lines, 
milling recovery of all lines. and head rice of seven (64%) lines, respectively, 
were observed for grains harvested from stressed plants. The head rice oft wo 
stressed lines increased by 3.2% and 6.1 %, while comparable with unstressed 
plants for two other lines. Drought stress reduced grain length by 0.1 mn1-l .2 
mm in 10 lines, whi le increased grain width in eight lines by 0.08 mm-0.42 mm. 
Drought stress resulted in an increase in grain length-width ratio (grain shape) of 
four lines, and a decrease in seven lines. When classified, only one line, shifted 
from intermediate to slender shape. The other lines remained intermediate or 
slender. Chalkiness in drought-stressed plants was increased by 1.8%- 19.2%. 
Drought stress decreased amylose content by 0.9%-6.5% in eight lines and 
increased by 1.1 %-6.5% in three lines. Drought stress further resulted in 
reduction of alkali spreading value in J 0 Jines and an increase in one line. 
Rt!sults indicate that the degree of tilt: effects of drought in grain quality varies 
\Nith genotype, and analysis with grain samples from stressed plants may not 
reflect the real genetic potentials of the genotypes. The source of grain samples 
for analysis has significant b0aring in breeding line selection and/or 
commercialization where grain quality is of important consideration, particularly 
when the target environments for cultivation are drought-prone areas. 

Keywords: drought stress, grain quality, milling potentia.I, physical attributes, 
physicochemical characteristics, brown rice, milled rice, head rice, grain size and 
shape. chalkiness, amylase content, alkali spreading value 
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The landmark-based geometric morphornetric approach of relative warps 
(rw) was used to detenn inc the relationships or rice black hugs (RBB), 
Scotinuphara spp. belonging to the '-'oarctata group, of diverse geographic origins 
in the Philippines and in one site in Malaysia. The first two relative warps extracted 
from rhe matrix of alJ shape variables (rw scores) accounted for ~5- to more that 
40% of the total variation. The plots showed that in many cases. the landmark 
configurations are continuous. Landmark configurations of the prosternwn in 
males separated the RBB from Agusan de! Norte and Ajuy, lloilo. In tbe 
discriminant analyses using the relative warp scores, more RBB were correctly 
classified when the shape of the prosternum was used Lo delineate the groups(> 70% 
in both sexes). Cluster analyses showed differences in the shapes of the pronotum. 
prostcmum and head benveen the Philippine RBB and those collected from Omar, 
Malaysia except for the female prostcmum. Considl!rablc shape differences 
between populations were also found locally \vithin Luzon. lloilo, Palawan and 
Mindanao based from the results of the discriminant analyses. The biological 
relevance of thl.l morphological distinctness of the RBl3 from the different sites has 
yet to be fm1her stu<lied. 

Keywords: Scotinophara spp. (coarctaw group), rice black bug, rdative warp 
analysis, geometric morphometrics. species groups 
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The systematic relationships of Philippine rice black bugs (RBBs ), 
Scotinoplwra spp. was inferred using Nonrnctric multidimcnsiunal scaling 
technique (MDSCALE) and parsimony analysis tu detcnnine patterns of variation 
among the species and species groups. The MDSCALF result revealed a very 
distinct structure with clusters representing species groups visually apparent in the 
map. The distinct gaps in the phenetic spaces between species groups reflect the 
ease by which the species can be classified using numerica I phenctics. 
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On the contrary, parsimony analysis showed that the species groups did not fonn 
monophyletic brroups. rt is suggested that more parsimony i.nfonnative characters 
should be included to shed light into our basic understanding of the various 
evolutionary processes involved in the differentiation of these species of black 
bugs. 

Keywords: Scotinophara spp .. black bugs, Nonmetric multidimensional scaling, 
Parsimony analysis, autapomorphies, minimum spanning tree, species complex, 
systematics 
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The study sought to determine the trends in the use of fertilizer in rice 
production across ecosystems and seasons for the past ten years. The five-season 
data from the 33 major rice producing provinces of the Integrated Fann Household 
Analysis Project(IFHAP) was used in this study. 

Results revealed that majority of the farmers applied inorganic fertilizer two 
to three times in their rice crop. Very few used the combination of inorganic and 
organic fertilizer. In irrigated areas, the percentage of fanners applying fertilizers 
rose from 96 percent in l 996 to almost l 00 percent in 2006. However, a more 
dramatic increase was noted among farmers in rain fed areas, with the percentage of 
farmers applying fertilizers increasing from 81 percent in 1996 to 99 percent in 
2006. Additional findings on fanners' use of inorganic fertilizers reveal that the rate 
of application of nitrogen, phosphorus, and potassium has been increasing over the 
past I 0 years, both in irrigated and rainfed fanns. The share offertilizer ranges from 
7to 12 percent of the total cost of production. 

With the increasing use of fertilizers and given its very important role in the 
food security program, support services ensuring efficient access of such inputs 
should be availed by small farmers to enhance their productivity and profitability in 
rice production. Panners should be encouraged and trained on how to evaluate soil 
and plant conditions from which form the basis on the proper fertilizer management 
practices. Techniques and tools on how to diagnose the nutrient status of the soil and 
rice plant such as the Leaf Color Chart (LCC) and Minus One Element Technique 
(MOET) must be intensively promoted. The fanners must be educated on the 
importance of understanding the soil resource base and crop's demand for fertilizer 
at certain stages of the rice crop. 
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The amount of organic matter in soil is a function of chc amount of plant 
residues returned to the soil and the rate at \·\lhich these residues decompose. Plant 
residues are not only the substrate for the replenishment of soil organic matter but 
they also serve as an important source ofnutrienrs for puddy rice. 

A Straw Quality Index (SQI) was developed from a series of perfusion 
experiments to determine tht: dt:composition rate of straw from different rice 
varieties (Oryza satil'a I .. ). The correlation matrix of th\! initial composition of 
straw samples and the cumulative C release established the relationships between 
residue quality parameters and decomposition rates: SQI ~ -56.85 + (11.68 x %N) ... 
( 1.25 x %DOM)+ (2.59 x %1ignin). It uses important descriptors of plant residue 
quality: nilrogen, digestibk organic maner(DOM). and lignin concentration. These 
findings indicate the potential of SQl in assessing the quality of straw materials in 
predicting their usefulness in crop-residue management systems. 

The efficiency of SQI and its relationship with rice grain yield was further 
examined under field condition. To evaluate the influence of organic materials' 
addition on the growth perfonnancc of rice and quality of paddy soil, a field 
expcrimenl was conducted on CJ low-fertility clayey soil Maahas Series (Aquandic 
Epiaqualj) at lR RJ-U. P Los Baf\os Experiment Station. The experiment con finned 
the impo1tance of SQ I in assessing the quality of rice straw (Ory::a saava L.) and on 
multi-purpose tree species (Gliricidia sepium and Macaranga wnarius) under fie)d 
condition. The effect of organic materials on ric~ grain yield and the subscqu~nt 
changes on the propert.ies of rice paddy soil was further investigated. There was a 
direct relationship between SQI and rice dry grain yield (r2 :.= 0.87). Management of 
organic materials in an organic-based farming systems demonstrated great pottmtial 
in enhancing the sustainability oflowland rice cropping systems. 

Keywords: organic material, decomposition, plant quality, organic farming 
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T11e initial benefit of plant residues appears to be related to their quality and 
decompositfon rate and associat.ed nutrient release. Plant residues are vital resource 
in the replenishment of nutrients in soil and in affecting the sustainability of rice 
production. 

A glasshouse pot experiment was conducted to study nutrient availability after 
rice straws (Oryza saliva L.) of different quality were incorporated to an Alfisol 
sandy loam soi I. The effects of water condition (flooded and non-flooded) and straw 
residue treatments on the availability of nutrients in the soil were examined at 
different sampl ing times (active tillering, maximum tillering and maturity). There 
was higher 0onccntration of total C (Cr ) and total N (Nr) remaining in the soil in 
straw residues with high Straw Quality lndex (SQI) than those residues with low 
SQL Flooded soil condition significantly decreased Cr concentration in all straw
residue treatments. Decomposition rate of st.raw residue was faster under aerobic 
than anaerobic conditions. The results demonstrated that nutrient availabiLity is 
dependent on the quality of residues after the straw has been incorporated into the 
soil. 

A field experiment was conducted to confirm the results of glasshouse 
experiment and evaluate the influence of 'quality' of plant residues on rice grain 
yield and properties of soil. The leaves of multi-purpose plant species (Gliricidia 
sepium ru1d Macaranga tanarius) and straws of different rice varieties were 
incorporated on a low-for1ility clayey soil (Aquandic Epiaqualj) at IRRl-UPLB 
Experiment Station in Los .Banos, Laguna. Results showed that application of plant 
residues improved rice grain production. No significant changes in soil organic 
matter after 3 rice crops but its level increased afterwards. The study recognized the 
value of plant residue quality as an important aspect of low-input sustainable rice 
production systems. Maintaining adequate levels of soil organic matter is an 
important factor in the long-tenn productivity of such systems. 

Keywords: nutrients, decomposition rate, plant residues, plant quality, soil organic 
matter 
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Forty Fusariwn strains were isolated from rice sterns, shoots and grains in the 
Philippine provinces of Nueva Ecija and Laguna. All isolates were identified as 
Fusarium fi~i ikurui based on the elongation factor - I a sequence except three 
isolates which were identified as F. prol~feratum. F sacchari and F oJ..ysporum. 
Based on PCR amplification of !1-!AT (mating type) specific sequences, the 37 F. 
fi.tjikuroi segregated 10:27 of MAT-1 and MAT-2. respectively. Only live isolates 
produced fumonisins in liquid culture~ concentrations, estimated by Enzyme 
Linked lmmunosorbent Assay (ELISA). ranged from 0.025 ppm to 0.238 ppm. 
High Perfom1ance Liquid Chromatography (HPLC) analysis of 20 isolates 
revealed seven isolates as fumonisin producers with production ranging from 
0.86µg/g -2 10 µgig. Amplification of a partial sequence of the fuml gene (a key 
gene in fumonisin biosynthesis) by Real Time-PCR (RT-PCR) is in agreement 
with the results obtained by fumonis in analyses. No association between fumonis in 
production and aggressiveness of isolates under lab and greenhouse conditions was 
observed. The production of fumonisins of F.fujikuroi in rice and implies the need 
to explore a larger popu la ti on of this pathogen to promote food safety. 

Keywords: aggressiveness, bakanae, elongation factor -1 a sequence, Enzyme 
Linked lmmunosorbent Assay (ELISA), fumonisins, Fusarium fi'.}ikwoi, High 
Perfom1ance Liquid Chromatography (HPLC), Real Time-PCR (RT-PCR), rice 
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Lncreasing the productivity of irrigated and raiofed maize requires the 
efficient use of nutrients from soil indigenous and fertilizer sources to meet the 
nutrient needs for high and sustainable y ield. This research was conducted to 
develop, evaluate and disseminate a new site-specific nutrient management 
(SSNM) approach for maize under varied soil and climatic conditions in key maize 
growing areas in the Philippines 

Five replicated on-fann trials with hybrid maize were conducted in 83 farms 
in Jsabela, Bukidnon and Nueva Ecija/Tarlac in 2005-2007. Irrigated maize was 
grown in the dry-season after wet-season rice in Nueva Ecija/Tarlac, while two wet
season maize crops were grown under rainfed conditions in Isabel a and Bukidnon. 
Attainable yield was estimated in NPK treatments with ample nutrient supply (200 
kg N , 120 kg P~O; and 120 kg K~O ha.1

) . Soil indigenous nutrient supplies ofN, P, 
and K were estimated as grain y ield in omission plots where nutrients other than the 
omitted were not limiting yield. SSNM recommendations were developed based on 
attainable yield and the estimated y ield responses to fertilizer N, P and K. Other 
treatments included planting densities, timing and split N application and the use of 
leaf color chart (LCC) for optimizing N management. 

Planting dens ities of65,000 lo 75,000 plants ha·' produce high yield and profit. 
Yield results obtained in the farms ranged from 6- l 0 t ha·1 in Isa be la, 6-8 t ha·' in 
Bukidnon, and 8-10 t ha·1 in Nueva Ecija/Tarlac. Using optimal planting densities 
and SSNM guided fertilizer recommendations increased yield by 0.6-2.0 t ha·• and 
net benefit by 6-21 % compared to the fanners' practice across all sites and seasons. 
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SSNM for maize is now ready for wider scale evaluatil>n and cun-cnt activities 
focus on farmer participatory evaluation of SSNM recommcnc.Jationsincluding the 
use of the LCC to line tune mid-season N management. 

Keywords: maize, planting density, site-specific nutrient management, omission 
plot. leaf color chart 
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A marked im:reased in the number of greenhouse s tructures in the Philippines 
was observed within the last ten years brought ahout by the intensive promotion of 
greenhouse supplies and structures, available local government and foreign 
funding coupled with the realization to produce high value crops out of season and 
with less pesticides. The strucrures are of differenl models and utilize different 
covering materials . 

The Central Luzon Stat.e University and the Pampanga Agricultural College 
are among the state colleges and universities that made advances in high value crop 
researches under greenhouse condition in Luzon. Developed technologies were 
promoted and commercialized in four provinces of Central Luzon with funding 
from Philippine Council for Agri1.:ulture, Forestry and Natural Resources 
(PCARRD) through the Central Luzon Agricultural Resources Research and 
Development Conso11ium (CLARRDEC) in cooperation with local government 
units. 

Twenty gretmhouse cooperators were selected based on the criteria set by 
the project, i.e very low utilization of the structures and lack of technical know-how 
on greenhouse culture. Science and technology interventions were made on 
technical problems that include crop and variety, water requirement, pest control 
and fertilization. Other technical problems such as covering material used, location 
of the greenhouse were the variables considered in differentialing the performance 
of the technology introduced. 

Greenhouses which nylon mesh covering material (70%) and higher can be 
utilized for high value crop production for 9 to I 0 months (June to April.) growing 
period generating a net income of about Php 12,000 to 20.000 per 100 m:. 
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Greenhouses which are dominantly UV plastics can only be utilized profitably for 6 
to 7 months without cooling/ventilation system such as blowers/fans. Lower 
income were derived from these greenhouses because of heat stress of plants inside 
the structure. 

Keywords: grcenhous·e,, abiotic factors, covering material, ventilation, 
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The study was undertaken to evaluate treatments on removal of infected plant 
parts such as fruits and shoots of eggplant every other day, every three days, weekly 
and every JO days in controlling_ eggplant fruit and shootborer Leucinodes 
orbonalis Guenee. Untreated plants and recommended insecticide application 
using Profenofos at the rate of 400 L per hectare were used as standard checks. 

Treatments on removal of the infested plant parts every other day, every 3 
days, weekly and every I 0 days significantly reduced the fruit and shootborer 
damage in eggplant. Moreover, these treatments produced more undamaged fruits 
compared to the untreated cJ1eck and recommended insecticide application.Among 
the treatments, removal of the infested plant parts every other day and every 3 days 
produced the highest percentage undamaged fruits . The more frequent the removal 
of infested fruits and shoots the greater is the reduction of damaged fruits. 

Cost and return analysis showed that removal of infested plant parts every 
other day gave the highest gross income but the practice is not economical 
considering the higher labor cost due to more frequent removal of infested plant 
parts. Removal of infested plant parts every week and every 10 days gave the insect 
enough time to complete its development thereby allowing them to do greater harm 
to plants. Removal of infested plant parts every 3 days is the most practical and 
economically viable. 

Keywords: eggplant, shootborer, Profenofos 
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The province of Batangas produces about two percent of the total eggplant in 
the country and the bulk of production comes from Balete, Batangas. Known as the 
eggplant capital of Batangas, most farme.rs in this area grow eggplant after rict= in 
the last 40 years and only recently some fanners shifted to growing eggplant the 
whole year round. Insect pests and diseases were the major problem in eggplant 
production and the use of pesticides is the common practice to control these pests. 
However. continuous spraying brought a lot of health and environmental problems 
and th is had encouraged fanners to Jook for allernative measures. This project aims 
to survey the eggplant production and pest management practices among tanners in 
Balete, Ba tan gas and document some of the approaches they discovered themselves 
to reduce pest incidence. Also, different eggplant cultivars were introduced and 
screened for pest resistance and consumer pre Ference in five selected farmer 
cooperators. 

fn collaboration with the Office of the Mayor and the Municipal Agriculture 
Office of the Local Government Unit of Balete. thirty-three farmers were 
interviewed regarding their profiles, production practices and pest management 
discoveries. 

Results showed that most farmers were tenants, farming an average of0.5 
eggplant monoculture fields . For pest management practices, the farmers used 
pesticides to control insect pests and diseases and.spray twice weekly. 



Trans. Na/. ,</cad Sci. & Tech. (Philippine~~ Vi1!. 30 (No. I) 33 

Male members decide what to do with pest problems and get knowledge 
on pesticides from DA technicians and dealers. Only 25% of them attended an IPM 
seminar. 

The fam1ers were hesitant to plant and sell the off-type cultivars (A300, 
Abar and EG203) and only planted the Casino hybrid. Off-types were only for home 
consumption. Grafted eggplant (Casino-scion, EG203-rootstock) was acceptable 
because of the higher yield and the fruits (like Casino) and moderately resistant to 
bacterial wilt and phomopsis. 

The most significant change in farmer's practices which they discovered 
themselves is the reduction in their pesticide spraying (only at vegetative stage) and 
retaining trimmed weeds in the alley to lower pest population thus saving pesticide 
cost. Some fanners also observed decrease in pest incidence when other crops were 
planted inside or within the eggplant field and significantly increased their income. 
Once the practice had become known and successful as a result of increased 
income, the farmers started lo copy one another's experience and today, the area 
not onl)' practiced reduced spraying but also planted other vegetables. With this 
changing perception and environmental awareness among eggplant farmers of 
Balete, Batangas, having discovered what is best for them and their farming 
prat:tices, tht: place will always be known as the eggplant capjtal and continue to 
produce premium, consumer-friendly and environmentally-safe eggplants and 
vegetables. 

Keywords: pest management, eggplant production, Balete, Batangas, Casino 
hybrid, grafted eggplant 
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Simple Nutrient Addition Program (SNAP) is a hydroponics system being 
popularized for the mass production of crops such as lettuce in areas with small 
available space. This method of growing crops is applicable in urban areas where 
soil or space for growing crops is not adequate. This is called urban farming. Urban 
fanning can be done in apartments and townhouses where small terraces can be 
used for growing plants. Residents in these types of houses can grow crop~ for their 
own consumption. 

This study has included some modification to the SNAP hydroponics system 
through the use ofrecyclable softdrink bottles and addition of pot1ing mixtures for 
anchorage and additional nutrient source for the crop. Furthermore, the effect of 
microbial based fertilizers on the yield of the crop and its interaction with the 
nutrient solution was investigated. 

The experiment was conduGted at the Institute of Plant Breeding following a 
two factor randomized complete block design (RCBD) with six replicates per 
treatment Factor A involved two levels of SNAP, the full strength (FS) and half 
strength (HS) while factor B involved the use of the biofertilizcrs BioGroe and 
Mykovam. 

Incorporation of the potting mixture sterilized soil : sand: coir dust: rice hull : 
charcoal ( 1: I: I: I, v/v) at the upper part of the bottle provided better growth for tht: 
lettuce seedlings because of added nutrients and root anchorage. The use of half 
strength SNAP solution showed higher marketable yield, shoot fresh weight 
compared to the full strength. Biofertilizcr application increased the marketable 
yield when applied with half strength SNAP solution. Simple financial analysis 
showed the feasibility of acquiring a quantitative income using the SNAP 
hydroponics system. 

Keywords: Lettuce, SNAP, Mykovam, BioGroc, urban-fanning 
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Legumes like mungbean have the ability of converting atmospheric nitrogen 
into a fonn that can be used by the plant through the biological nhrogen fixation 
(BN r) process. A fie Id trial was conducted at UPL.Il to detennine the effect of 
inoculation with Braclyrhizobium sp. strain M6 on biomass, harvest index (HI), 
nitrogen harvest index (NHI), BNF and partitioning of nitrogen fixed in four 
mungbean genotypes. BNF was estimated using the 1 ~N isotope ditution technique 
which involved the application of •sN labelled ammonium sulphate fertilizer with 
5% atom excess in designated microplots at the rate of20 kg N ha·1 and analysis of 
ground plant samples for 13N atom excess by mass spectrophotometry. In general, 
the inoculated and control plots did not differ significantly in terms of the above 
parameters measured due to high native rhizobia population present. 

The four mungbean entries differed significantly in terms of biomass and 
grain yield. Pag-asa 7 produced the highest yield followed by Pag-asa J whi'le Ace 
15781 produced the lowest yield as a result of its susceptibility to insect pests and 
diseases. Significant differences in HI, N uptake and NHJ were mainly due to 
differences in total biomass production. However, the four entries did not differ 
significantly in tenns ofBNF with%> N derived from air (Ndfa) ranging from 30.43 
to 37.94 % and 22.82 -39.79 kg N fixed per ha. From the total N fixed, 39.89%-
43.08% was partitioned to the grains whik 51 .54%-55.74% of N fixed was left in 
rbc shoots. Hence, it is important to plow back mungbean stov~r because of the 
considerable amount of N and N fixed left in the shoots. The high N demand by 
grains were shown by the net soi l N removal of22.66 to 33.57kg N per ha. 

Keywords: Biological Nitrogen Fixation, 15N isotope dilution technique, 
Nitrogen Harvest Index, Harvest Index 
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Vegetative compatibility groups (VCGs) were detennined for 57 Fusarium 
oxy!iporwn isolates from Momordica chanmtia L. (bitter gourd) and Lage11aria 
siceraria (Mol.) Standley (bottle gourd) in two provinces in the Philippines namely 
Batangas and Bulacan using nitrate-nonutilizing (nit) mutants. Sixty one and 25 nit 
mutants were generated from F oxysporumf sp. momordicae and F. oxysporu.mf 
sp. /agenariae isolates, respectively. Frequency of reversion to wild type was 
higher in F mysporwn f sp. momordicae than in the lagenariae populations. Two 
and four YCGs were found in bitter gourd from 13atangas and Bulacan, respectivt!ly 
with a ratio ofVCGs to isolates (VCGd,.) of 0. 20- 0.33. Two and three VCGs were 
found in bottle gourd from the two locations with VCG0,. of 0.40 - 0.50. VCG was 
not correlated with radial growth rates of F. mysporwn in either hosts or locations. 
The two fvrmae special es of F oxy5pvrum were not vegetatively compatible. Low 
VCG diversity of F. oxysporum populations in both hosts and locations could be 
attributed to clonal reproduction, parasexual recombination and limited gene flow. 
Bottle gourd isolates from Bulacan were not compatible with tJ1ose from Batangas 
whereas some bitter gourd isolates from both locations wen: compatible. 
incompatibility of bitter gourd and bonle gourd isolates suggests high host 
specificity of F oxysporum. Virulence of some bitter gourd isolates tested was not 
associated with a particular VCG. Cross-inoculation tests showed that bitter gourd 
isolates were not pathogenic to bottle gourd und vice vasa. 

Keywords: Fusariwn oxysporum f. sp. momordicae, Fusarium oxysporum f. sp. 
lagenariae , bitter gourd, bottle gourd, vegetative compatibility groups 
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The development of pure line fresh market tomato cu1tivars was conducted in 
Ilocos Norte from 2000 - 2006. This started with the tluee MMSU off-season 
tomato Fl hybrids: Native x Line 1, Native x Line 2 and Native x Lin I.! 3. These 
were developed into pureline cultivars through continuous selections until the 
desirable characteristics become stable. Stabilization was done using pedigree 
method from FI up to F8 generation or until there wl.!re no longer segregation. 
Selections were undertaken during the vegetative, flowering and fruiting stages 
based primarily on the growth habit, reaction to p~sts, crop vigor, fruit size and 
shape, fruit setting, yie ld and yield components. The developed fresh market 
tomato purelines were fu1thcr evaluated based on their performance on-station and 
on-fam1ers field and then select the best for off-season planting, i.e., wet season. 
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The four 1:>e.lecte<.l lines (MT3-25-26-4-43-16-l 3. MT2- 18-16-6- l 6-4- I. MT3-25-
6-18-4 l-1 •1-5 and MTJ-43-12-10-60-26-14) showed good performance and 
outyiclded the MMSU tomato hybrids. Thesl! lines produced an average y ield of 
37.82, 34.44, 37.22 and 37.28 t/ha", respectively. Tht-se have pinkish to pinkish red 
fruit color, the fruit shapes are round to flat round, characteristics are mostly 
preferred by the consumers. All t11c selected lines have juicy and sour tastes which 
resembled or were comparable with the llm~c MMSU hybrids, whert'in these 
desirable qualities are most preforred for fresh markt!l tomatoes. 

The advantage of planting pure lines is its stability from one generation to 
the next, hence, formers can still use the seeds for their next cropping seasons. By 
planting purelines, the cost of production particularly the amount allocated for 
seeds will be reduced. Hence, higher net income per hectare and per peso invested 
will be realized as compared in lhe planting of hybrids. 

Keywords: p ure lines. fresh market tomato, off-season production, breeding, 
selection, development 
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MANGO (Mangifcra indica L.) VIA SOMATIC 

EMBRYOGENESIS AND A SIMPLE SYSTEJ\t1 FOR 
PLANTLET ACCLIMATIZATION AND 

TRANSFER TO POTTING MEDIA 

Lilian F. Patena", Alice B. Formara111
, Ma,ureen Bonn!.) C. lQ_es1

, 

and Ramon C. Barba2 

;Crop Science Cluster-fnstitute of Plant Breeding. College of Agriculture 
University of the Philippines Los Banos (UPJ .13). College, Laguna 403 I 

Tel. (049) 576-0042; Fax: (("19) 536-3438; *Email : !.iliJrnfp11l~D~(QJY~.b.Po.~om , 
1 Academician. National Academy of Science ru1d Technology. 
Department of Science and Techno logy, 1~\guig, Metro Manila. 

The 'Carabao' mango or Manila Super, is the lone commercial variety of the 
Ph iJippines. Its importance increased tremendously \·vi th tht.: advent of flower 
induction by KNO, in the I 970's. The frui t. needs further improvement in color, 
she lf life, size, among others, through biotechnology where a successful tissue 
system is a necessary step. 

This paper presents a breakthrough in the micropropagation of mango and a 
simple system for plantlet acclimatization and transfer to soil. 
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Somat ic cm bryns ( 1·. 2· . ... n'') \\'l:fC produced rnntinuously using the protocol 
of Pa1eiia et al. (2002). Th~ protocol "\as reprodu1.:ible in difTcrenl 'CarabaLl' slrnins. 
Primary (I '•) somatic embryo CSE) inducti(ln ranged from 18.Jll to l 00%. In 2007, 
\\.'e induct!d 67 nucellar cultures and ohtained 23.88% primary SE induction. This 
was relatively high for a woody .species I ike the mango. We previously reponcd that 
a sing le somati<.: embryo was nceckd lo start continuous proliferation. The somatic 
embryos exh ibited the different deve lupmcntal stages (globular, hean, tnrpedo, and 
wtyledonary stages). We identified 6 distinct tissue culture stages: Sc inJm:tion, 
SE proli feration, SE germination. root and \.:.1Jtylcdonary !car fonnation. initia l 
shoot fonnation, and true leaf formation. Somatic l!mbryns germinated and 
developed into complete plants like mature seed.;; grown 111 soil. SE-derived 
plantlets were acclimatized and transfl!rred to soil. On previous attempts. planllets 
survived for I 0-17 days in other potting media while none survived in soil. Various 
ac.:dirnatizat ion techniques were tested and we have develuped a simple system for 
transfer ofplantlcts to potting media. This system of continuous production ofSEs, 
thc::ir deve lopment into complete plantlets, and successful rransplnnt to potting 
media provides a means for mass propagation and a tool for improvement through 
biotechnology. 

Keywords: 'Carahao' mango. somatic embryogencsi.s, micropropagation, 
a\.:.c limalization 
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Tissue culture is useJ in almost all biotechnology \vork to generate plants with 
improved characteristics. There arc several factors needed to succeed in tissue 
culture, foremost arc the medium and the acclimatization technique. These arc 
exemplified in our work on avocado and orchids. 
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In avocado. the medium that we developed. Barba and Patei1a's BP mcdimn. 
provt::d to he the.: best in obtaining complete plamlets. We had difficulty regenerating 
plantkts from somatic embryos. hence, we resorted lo in vitro rooting of shoot 
culnirl's of cvs 'St'mil'. 'Mainit' and 'RCF' Purple'. Highest rooting percentage was 
observed in 13P medium (83~1n ) . followed by Murashige and Skong's (MS) medium 
(58~o) and least in tht:: Woody Plant (WP) medium (33%); all media were 
supplemented with growth regulators. In orchid.,. the use of BP medium favored 
plai1tlct regeneration of in vitro g~nninated t:mbryos. 

A critical factor in tissue culture is the transfer nf regenerated plant lets to soil. 
Our work on avocado and mango resulted to a successfu I technique of acclimatizing 
regcnerants and their subsequent transfer lO putting media. This includl.!J wdl
lighted, cool environment and the us~ of hydroponics-style plastic cups, an 
innl>Vation first reported in this paper. 

ll1ese rwo innovations, the HP medium and lhe acclimati7..ation technique, 
will greatly contribute in the tissue culture of woody species, the group of crops 
which arc diflicult to tis<;uc culture. 

Keywords: woody specks. tissu~ cultur~ medium, BP medium. in vitro rooting. 
acclimatization 
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The buff coconut mealybug (BCM) . .'Vi11aecoccus ni/JtU! (Maskell). is a 
recent I} introduced pest in the Philippines and has become very destructive among 
important agricultural crops in the last five years. This invasive pest was first 
obsc::rn:d in early 200 I and aftt!r five years, it has already bt:lm r~corded in almost 60 
plant species belonging to 14 genera. It is the aim of this paper to present the 
unfortum1te situation brought about by this mealybug to the 'atis' industry of Lobo. 
Batangas. Through this paper, we;: wish to call the attention of concerned agencies to 
look at this very important pest and its continuing threat to more agricultural crops 
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in the country. 
One of the most susceptible crops that did not escape from BCM at1ack is the 

famous 'at is' or sugar apple of Lobo. Batangas. Lobo "atis' is not only very special 
among the Batanguefios but also around the count1y because of its delicious, sweet 
taste and relatively bigger size allowing ease in eating. This crop is planted along 
the rolling hills of Lobo situated along the coast of Batangas. This fruit. is. actually 
one of the major sources of income of the municipality with an estimated average 
aruurn.I production of over the past forty years. The BCM were first observed in 
early 2000 on the hilltops of the upper barangays of Lobo particularly in Banalo and 
San Miguel. The infestmion progres!:ied to the lower barnngay. The farmers started 
to complain about this pest in 2003. They observed the decrease in yield and the 
secondary damage by the consequent sooty molds on the 'atis' trees and surrounding 
vegetatjon. The damage had been aggravakd by long spells and the big plunge 
came in 2005 when there was almost no income generated. 

The recent supertyphoons might have put down the mealybug population 
significantly. However, as early as January 2007, signs of resurging mealybug 
populations hnve already been imminent and there have been a steady incrl!ase. So 
far, no effective natural enemies whether parnsitoids or predutors have heen found. 
The steep slope or most 'a tis' tarms also make chemical conlrol or other non
biological means not only costly but also impractical. The search for effective 
control measures, hO\vever, continues to be stalled by lack of financial resourres for 
R&D and lack of government support to this pest epidemic. 

Keywords: bufT coconut mealybug, N1pa11coccus nipae, Lobn, Batangas. 'atis', 
sugar apple 
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The Philippine flora possesses a treme11dous diversity of caxa in the 
Orchidaceae family, with about 800 species. Plants exported from the Philippines is 
mainly orchids. 6 1-93% of exported orchids were collected from the wild while 7-
39% were repo11ed as at'tificial ly propagated. One strategy to ease over collection 
from the wild for trading is to collect pods from home gardens and col lecting po ints 
and regenernting them in vitro as a viable source of planting materials. 

Both mature and immature indigenous orchid pods were collected home 
gardens and collecting points. lntact pods wen: surface-sterilized in 100% 
commercial bleach for 20 min. Exposed seeds were subjected to 20~·o commercial 
bleach for 20 minutes fo llowed by 10%1 commercial bleach for I 0 min . The seeds 
were cultured following the standard orchid embryo culture us ing Knudson C as the 
base medium. Seed viability wa-, determined using the standard tetrazulium test. 
Germination time, measured in weeks was noted. 

A total of98 genotypes from 28 species of indigenous orchids were cultured. 
The orchid genotypes co llected showed wide variation in seed viability and 
genn inat ion time. Fo11y two percent (42%) of the orchid genotypes had a viability 
of 50 to 100% and germ inarion time of4 to 15 weeks. Within species, mature pods 
exhibited higher seed viability and faster germination than imrm1ture pods. Plantlel 
regeneration was obtained from all genoty pes collected upon transfer of germinated 
seeds. 

These resu lrs prove that both immature and mature indigenous orcb id pods are 
viable sources of planting materials for indigenous orchid production. Thus, 
collection from the wi ld will be cased. 

Keywords: indigenous orchids, embryo culture, seed viability, plantlet 
regeneration, Knudson C medium 
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IRRI, Los 13aflo~. Laguna, Phi lippines 

In the last 15 years, Musa re~earchers worldwide have identified and 
devdopetl a number of new, high-yielding and disease-resistant cultivars of 
banana. Today, these 1111proved cultivars are being maJe availab le for testing and 
distribution to smallholder farmers through Bioversity lntern~tiona l (former ly 
INJBA.P/IPGRJ). This strategy is viewed as a shortcut to a long. tedious and 
expensive banana breeding program. In 200 L 24 hybrids and landraces were 
introdtwed into the country for conservation and mult iplication. The performance 
or these new cul ti vars under local growing conditions \·Vas evaluated in tcnns of 
agronomic and yield characteristics. visual and organoleptic (taste·) acceptabi lity. 
and reaction to common diseases. Resu lts ufthc study conducted by the ln~titute of 
Plant Br~~ding, University or thc Philippine.s Los Ranos (IPB-UPLl3J showed that 
FHJA I 7, FI llA 23 and fHIA 25 significantly produced heavier bunches: than the 
highest yielding local cu!tivar (Cardaba) while FI-:IIA 17 produced the heaviest 
individual fruits. I lowever, these introduced t'.U ltivars were Jess swed than the local 
cultivars based on TSS reading. Most of the introdnced cultivars \11-·ere also found to 
posses moderate resistance agains t the banana bunchy top vims (BBTV ). 

In terms of tasle, Saba is st ill prefen·ed as boiled while Lakat.an is more 
prefo rrcd as table bananas than the introduc.:ed cultivars. However, f HlA 0 I is better 
liked as cake compared ro Buf\gulan. All FHCA hybrid~ (except Fl-II/\ 25) are 
preferred over the local Saba variety fix procl;!ssing into honey-flavored and salted 
chips. This highlights the cultivars' potentia l as raw material for value-addl!d 
processed products (banana chips) for both the local and export nuirkets. 

Keywords: Banana, local and introduced cullivars , BBTV resistance, yield, tasle 
test, banana chips 
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Banana cv. La~atan (/\.1usa acuminala) is an important cash crop of small 
fa1111ers in the Philippines. However, crop productivity remains low due to under 
management and vulnerabil ity to typhoons. This study aims to evaluate the field 
pc1fonnance of Lakatan cv. using two fert i I izcr management schemes namely, ( J) 
inorganic fert ilizer recommendation ( I OO~·o RF) of250N: 30P20 5 : 350K20 kg ha 1 

and (2) combination ofbiofertilizers dcvt:lopt:d by the Univt:rsity of the Philippines 
Los Banos (BIO-N® and MYKOVAM®) and a quarter of the inorganic fe11ilizer 
recommendation (25%) RFH3F). Except for the fe rtilizer treatment, all other 
management practices were similar in four coopt:ralm farms. The treatments cost 
an additional 24 man-days labor per hn. (i .e., PhP 2.40 planf1

) and PhP l 0. 74 planl"1 

for I 00% RF fertilizer materials and Php 3.78 for 25%, Rf+BF. For the farmers to 
recover this cost, the I 00% RF have to harvest at least 1.171 ha' (0.5 kg rtanr 1 at 
2,500 plants ha·') more than the 25% RFt BF combination while the 25'% RF+BF 
need to increase yield by 0.74 t ha·1 as compared with the farmers' existing practice 
of110 f°t!rlilization. 

Generally, the I 00% RP had significantly taller p!Jnts (282.47 cm), wider area 
of the 2"'1 youngest fully-expanded leaf (13 ,447 cm1

) and larger pseudostem girth 
(68.89 cm) compared \Vilh 25'Yo Rf. .1..BF at shooting. I 00~ o RF treated plants also 
fruited earlier (12 months) comparcrJ to 25% RF-l-Bf treatment which started 
fruiting after 14 months. In itial yield data are as fo!IO\vs: total weight of hands, 9.5-
13 kg; number of hands. 8- 13; and number of fingers, !04-18! for the 100% RF 
compared with 8-1 1 kg: 6-8; and I 06- 124. respectively for the 25% RF-r BF 
treatment, wirh a tlt?ar trend of attain ing higher than the minimum yield increase 
required to compensate for fertil izing banana plants . Early fru iting is an added 
advantage in 100% RF which cou ld minimize by two months the rbk of field 
exposure to m1tural clements and pests and diseases. Result of this study offers the 
farmers options on hmv to better manage their bananas fo r increased productivity 
and inc.:ome. 
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Banana bunchy top disease (BBTD) caused by Banana bunchy top virus 
(BBTV) is the most destrnccive disease of banana causing a significant yield loss on 
the quality and quantity of banana production. RBTV can persist natura lly in 
banana plants with no apparent symptoms of BBTD. Apparently healthy-looking 
banana and alternate hosts of B BTV have imp I ications in developing disease 
management srategies. Asymptomatic banana representing varying cultivars were 
collected from Laguna, Batangas. Cavitt! and Quezon where banana bunchy top 
disease (BI3TD) was prevalent. Saba was the most frequently collected cu lt.ivar. 
Enzyme-linked immunosorbent assay (ELISA) was done to determine the prese1Kl' 
or absence of BI3TV on the collected banana plants. Results of ELISA showed that 
most of the collected banana samples were positive to the vims. This indicates the 
presence of the virus in the symptomless plants. Insect transmission lest of selected 
positive samples showed that the virus can be transmitted from asymptomatic 
banana plants to tissue-culture derived banana cv. Lakatan. Characteristic 
symptoms of BBTV were observed from inoculated test plants. Symptoms started 
to appear 2 1 days after inocu lation. Artificial inoculat ion to alternate hosts of 
banana aphids including camia (Hedychium coronarium), taro (Co/ocasia 
esculenta), Colocasia sp .. Costus sp .. Heliconia sp., and Dieffenbachia sp. was also 
done. Initial studies show three possible and potential plant reservoir of Bl3TV 
outside Musaceae family based on insect transmission studies and ELISA. These 
include variegaled gabi, Bctndera Espanola. and lleliconia sp. Symptoms started to 
appear 4 weeks post-insect transmission only on variegated gahi and fleliconia sp. 
as marginal chlorosis and mosaic. respectively. The results showed that 
asymptomatic banana plants within an area with I3BTD, regardless of variety, can 
serve as infection foci for the spread of B BTD. Crops other than those belonging. to 
Musacca can also serve as source of inoculum. 

Keywords: irnrnunosorbent, Musacea, innculum, ch!Q.rosis, lvfusaceae 
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The regulatory role in ripening of a novel banana fruit-specific.: MADS-box ' 
gene was investigated by quantification of its expression and correlation to the rise 
in ethylene production during fruit maturation. The gene, ,\.fa MA DS2, was isolated 
from ripe banana fruit cDNA and had a putative prolcin sequence that was 
structurally similar to Type 11 MADS-box trnnscription factors that are implicated 
in key developmental processes. 

Using real time PCR analysis, Ma/•4ADS2 expression \.Vas quantified in pulp 
and peel tissues sampled during ripening of bananas stored in 95% (high) and 82% 
(low) relative humidiry (RH). Ethylene and COi production \Vere measured using 
headspace gas analysis. 

Storage under low RH decreased time to ripening with a more rapid peel color 
loss and firmness of banana fruits. Under low RH. no typical ethylene climacteric 
peak was observed, rather, the increase in ethylene production persisted until fruit 
deterioration. This pattern was similar in whole fruit and peel tissues, while there 
was no s ignificant rise in pulp ethylene, as was observed in pulp of banana stored at 
high RH. ln contrast, the carbon dioxide produced was similar under both storage 
regimes. 

Ma.'vfATJS2 was differentially expressed in rulp and not in peel. At high RH 
storage, /14mWA DS2 expression increased steadily and was highest a day after the 
climacteric. In contrast, low RH conditions induced very high A1a/'.Llf DS2 
ex pres<; ion on the second day of storage suggesting that Ma1'vlADS2 is dependent 
not only on the developmental process but also on environmental conditions. lt is 
not clear how MaMA DS2 ~xpression due to low Rf-1 affects the loss of pu Ip ethylene 
c I imacteric and the shorten ing of the ripening period ofbananus. 

Results show that MaMADS2 is expressed before the rise in climacteric 
ethylene and that it has a possible regulatory role in the ripening process possibly 
only in pulp. 
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1
MADS-box- MADS is dt:rivcd from th(: initials of tht:: fiJund~r proli:in!-> 

Minic.:hromo"omal m:iintenancc I. Agamou!'>, l)efic iens and Serum Response 
Factor 

Keywords: MADS-box, devclupmt:ntal factors. banana. ripening, climacteric 
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111 1983, IDRC or Canada approved an invitational proposal. from Dr. RM . 
l.antican. then Director of IPB. preparcu by LF Patd\a (Project Leader) and RC 
Barha (Coordinator). The objective was lo promote planting of h::.inana in rural 
v il I ages a5 cheap source nf food. using m icrnpropagat ion as the source nf atfordahle 
if not free planting materials. In one year, the team completed the micrnpropagut ion 
of50 banana cu ltivars resulting. in a paper that was a finalist for the CSSP Best Paper 
Award. A training course was prepared hy LF Patcna and implemented by AB 
Zamora for 6 trainees from Malaysia. Thailand and the Philippines. One Filipino 
trainee, Adonis Jadraquc, a staff of Twin Rivers Research Ct:ntcr(TRRC) in Davi:IO. 
set up a laboratory to mass produce a new variety of banana. The resu lt was very 
successful that othl?r corporations -,c.:t up their own laboratories, with the assistance 
of Lydia Magnaye. the other local trnin~1.: from BPI-Davao. lo produt,;c their own 
planting materials of Cavendish banana for export. Meanwhile. the IPB-PCTCL 
m icropropagntcd banana to St!rvc the original purpose nf the project from 1984-
1995 and stopped hc\:ausc ofbudg.ct ,onstrainl. 

Lately, the Department of Agriculture (DA). Republic of the Philippines. 
recognized the need for planting m::itcrials an<l a\.van.kd IPB a grant to produce 
seeds and vcgetativdy propagated planting materials. This included a portion for 
the PCTC Laboratory to produce viru5-frcc (indexed by B IOTECH) banana in 2006 
and distribute/sell pli!nllets in 2007. The initiati c of DA to support. and IPB to 
implement. the banana micropropagation, could be the start of a pwfitablc 
commercial venture. A feasibilil) study is pn::sentcd in a separate pap0r. 
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SAFEGUARDING THE SUGAR INDUSTRY FROM 
DISEASE INCURSION AND EPIDEMIC 

Fe M. Dela Cueva1
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and Leon M. Arceo3 

)Institute of Plant Breeding-Crop Science Cluster 
University of the Philippines Los Banos, College, Laguna 4031 

1Post-ently Quarantine Service, Los Banos, Laguna and JPHILSURlN 

Sugarcane varieta l improv~menl can be hastened through g~rmplasrn 
exchange and varietal introduction. Th is will 011 Jy succeed if the risks of 
introducing exotic diseases are minimized. Post-entry quarantine measures which 
include regular monitoring and disease indexing must be followed. A total of 159 
promising varieties were acquired and introduced to the country from Tha iland. 
Malays ia, Indonesia, Banglad~sh, Australia, China, France and Mauritius. These 
varieties '~"ere allowed to grow for 18 to 24 months inside the post-entry quarantine 
glasshouse and eight to ten months in an open fie ld quarantine to ensure that only 
disease-free materials wi ll reach the fields . Visual observation coupled wilh dis~ase 
detection involving antibody- and nucleic acid-based techniques were t:mployed to 
monitorthe presence of diseases whether exotic or endemic to the Ph ilippines. Cold 
soak and lung hot water treatment (SOC for 2 hr) and fungicide treatments were 
done to e.liminah:! dis~ase-causing organisms. Diseases like mosaic, lear scald. 
ratoon stunting disease, yellow leaf scald were detected and eradicated from 
pla11ting materials. 

Keywords: sugar, gt!rmplasm, fungicide lreatm~nts, mosaic, leaf scald, ratoon 
stunning disease 
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A total of144 bacterial isolates were isolated from mud aml soi l of Mudspring, 
Mt. Maki I ing, Los Barios, Laguna for al: id pro lease produdion. Approximately 
62% of these gave positive growth at 65--C and were screened fo r protl!olytic 
adivity using ski rnmiik assay plate ut45, 55 and 65"C. Ouc of l 50 isolates scrl!encd, 
six (6) bacterial isolates gave high proteolytic activity at all temperatures tested. 
Conventional cultural. morphological, physiological and biochemical analyses 
revea led thal two of these are Bacillus .wbrilis (7MM-8 and 7MM- I 6), t\>.10 Bacil/11s 
brevis (4MM-22 and 5SM-6). one Bacillus pumilus (3SM-2J) and l)ne Bacillus 
polymyxa (4MM-2). Cell suspension of these isolates '"·as inoculated in modi lied 
soybean cake ~xlract containing 6% soybean extract, 13% potassium phosphate. 
0.8% dextrin, 0.3% magnesium sulfatt!, 0.5% potassium chloride, 0 .02~o calcium 
chloride and 0 .2% yeast ex tract at pH 4.5. Cultures were incubatt!d m 45"'C wi1h 
shaking and the cells werl' harvested from the culture supernatant by ccmrifugarion. 
The supernatant, as crude uc:i<l protease, was used for the assay. The activ iLy of the 
crude acid protease produc1.:·d by the nac1llus spp. was assayed us ing 2%., crtsein as 
substrate. Results showed that acid protease from 4MM-22 and 7MM- I 6 yielded 
activ ities of 277 .5 and 247.U acid protease unit (APU), resp!.!ctively. 
Characterization of' the two i:mlates shO\ved thal .+MM-22 was active anti stable at 
pH 4 and 55°C and pH 2.0 to 4.0 and 20 lo 50°C. lsolate, 7MM- 16. was active and 
stable at pl-I 4.0 and 55'T and pl 12.0 to 5.0 and 20 to 50°C. rh~se resu lts reveal the 
promising value of the acid protease produced by the isolated thermophilic bacteria 
in food and industrial applic<1tions. These isolatt!s arc currently tlepositeJ in the 
Microbial Culture Collection of the Museum of Naturnl History for application in 
wine clarification and identi t·ication and expression of other poten tial thcrmophilic 
enzymes. 

Keywords; thermophilic bacteria, acid protease production, acid protease unit 
(APU). Mudspring, Mt. Makiling, assay 
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HETEROLOGOUS EXPRJ!:SSION OF TIJE COAT PROTEIN 
(CP) GENE Fl~Ol\1 THnEE PHILIPPINE ISOLATES OF 

AHACA BUNCHY TOP VIRlJS (ABTV) 
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and Vermando l\1. Aquino* 

National Institute of Molecular Biology and Biotechnology 
College of Science, University nt the Philippines Di lr:nan 

Albert Hall, L<tkandula corner Jacinto streets, D il iman, QueLon City 
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The abaca bunchy lop virus (A BTV) coat prot1;: in (CP) gene was isolated and 
amplified through polymerase cha in reaction. The tem plate used for PCR was total 
DNA cxtrncted fi-om the leaves of AB rV-infocted p lnnt. The CTAB methnd was 
perfonned to obta in the total DNA. Primers in PCR w0rc based upon the coat 
prote in gene sequence of thn:e Phi lippine strains of Lhc banana bunchy top virus 
(BBTV). By agarose gel e lectrophoresis, it was shown thar the PCR product was 
580 bp in .size, roughly the same length as the com protein gene of HBTV. The 
putative CP gene was then cloned into the vector pEXP.S-NT/TOPO by TOPO-TA 
c loning. fischerichia coli BL2 I (DE3) cells were transfom1ed w ith the CP-vector 
construct. Sequences of the cloned gt!nc were highly homologous to the banana 
bunchy top virus coat protein gene. Protein expression ofrhe coat protein was done 
by IPTG induction of BL2 l (DE3) transfonnants. SOS-PAGE \1.:as used to analyze 
the t0tal protein from induced BL2 I lDE3) ce.lls. A ~24 kDa band correspond ing ro 
the putative CP-His tag fus ion protein was obtained for Davao, Laguna, and Leyte 
iso lat~s . 

Keywords: abaca bunchy top virus (ABTV ), coat protein. protein expression, 
molecular cloning 
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INSECT PESTS AND DISEASES: E:\'IERGING PROBLEl\1IS 
IN SWEET SORGHUM PRODllCTIOI\ 
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and Heraldo L. Layaoen 

Mariano Marcos State Univcrsit\' 
Bat<Jt: City, l I01:os Norte 

E-mail: thelma_ layaoen@yahoo.com 

Sweet sorghum , Sorghum bit:o/or offers an excellent sourcl! of leedstock in 
bio-elhanol production . Like other crops, insect pests and diseases could be a 
productivity constraint. Their 1dentitie" serve as benchmark in solving poss ible pest 
problems in sweet sorghum production. 

Field trials of 59 ICRISAT t:ultivars in the Mariano MarCl>S State University, 
City of Batac, Tlocos None were conducted. Samples of major insect rests and 
diseases were collected and identified appropriately. Promising cu!tivars were 
evaluated based on zero (0) infostat ion 1in fed ion of specific pests. 

Based on the rl!sults obtaincJ, the insect pests attacking the leaves were; 
Spodoptera spp. (curworm/armyworm), Helicoverpa arrnigeru (budworm). 
Rlwpulus iphum maidis (corn k af aphid) and Schizaphis graminis (gr('.en bug). Soft 
kernel pests were; headwonn (ll. armigera). webwom1 (Ephestia sp. ). c.hinch bug 
(B/issus sp.). phalacriu beetle (Phalacrinus rotundus). corn sap beetle 
(Carpophi/us dimidiotu.\). and maize V·:eevil (Sitophilus ::eamais). Ostrmia 
furnacalis (stalk borer) attacked the stalk from vegetative l.o maturity while Delia 
sp. (seedcorn maggot) attacked the base of the stem from seedling Lo vegetative 
stages. Stored seed pests noted were S. zeamais, Tribolium sp., Oryzaephilus sp .. 
and l'phestiasp. 

Major leaf diseases were caused by /le/minthospvrium sottvum. Fusarium 
graminearum and P11ccinia purpurea. Low incidences of bact~rial stripe 
(Pseudornonas sp.) and mosaic al seed I ing and vegetative stages were noted. 

Of the promising cultivars identilied, 9 were not attacked hy both 
Phalacrinus rotum/us, and Cmpuphilus dimiJiutus, while 7 1.1th~r~ were not 
inl"csted by Sitophilus : eamais. There were 9. 12, and l3 cultivars that were not 
attacked by F graminearum, II. satirum and P purpurea rt:!spectively whi le 9 
others were not infected by kernel mold. These materials arc relevant inputs i11 
solving pest problems of sweet sorghum. 

Keywords: emerging problems, insect pests, diseases, sweet sorghum. promising 
cultivars, productivity constraints 
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Sl 

·nie com silk beetle, Monolepta bifasciata (Homstedth) is a common pest of 
corn and other fruit tre.es. This beetle has been reported feeding on the silk {female 
flower) and leaves of com in the Philippines. Some farmers in Pampanga and 
Tarlac have mentioned the unusual number of these beetles on Bt corn's silk and 
tassel (male flower). We observed and pictorially recorded the unusual numbers 
of this beetle on the silk and tassel of Bt com in Santiago, Lubao, Pampanga last 
October 2007. As high as 50 or more individuals were observed on each tassel. 
Sjnce the beetles consume the pollen, they effectively prevent pollination resulting 
to non-grain formation or irre.gular grains on the coo. The nearby fields of sweet 
com with tl.owering stages were not attacked at the tassel by this beetles. This 
observation is the first time that we know of on com in the country wherein these 
beetles attacked the corn pollen in the tassel. This novel information is likewise an 
invaluable addition on the arthropods diversity of Bt corn in the Philippines. It 
certainly provides the necessary documentation on anecdotal reports related to Bt 
corn and its faunal diversity. 

Keywords: Monolepta bifasciata. pollen feeder, silk, com, Philippines, new pest 
record, St com 
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PROLONGING THE SHELF LIFE O:F CARABAO MANGO 
USING CONTROLLED ATMOSPHERE TECHNOl.JOGY 

Francisco D. Cuaresma*, Ruel G. Peneyra and Teotimo M. Aganon 

Central Luzon State University, Science City of Munoz, Nueva Ecija 
Tel.If ax: 044-4560609; *E-ernail: fdcuaresma@yahoQ.com 

Controlled atmosphere (CA) storage is a technology developed to extend the 
shelf life of various peiishablc products. The technology invol\les a process of 
reducing the ox.ygen (02) level while increasing the earbon; dioxide (C02) level in a 
storage facility maintained with a low temperature. A validation trial using a 
stationary container van was conducted t.o evaluate the quality of 'Carabao' 
mangoes usin~ CA tec·hnology for 28-day storage. Five: metric tons of export 
quality mangoes were sorted, washed, hot water treated and dipped in fungicide. 
The mangoes in export quality boxes were loaded in a 40-foot container van 
equipped with CA facility. After attaining the number of days set for the duration of 
storage, the mangoes were unloaded and observed for physico-chemical and 
sensory evaluation. The CA-stored mangoes reached the color index 6 (Cl 6 - full 
yellow)si.x days afterunloadingand were generally acceptable in terms ofohemical 
chamcteristics and sensory qualities. The cost of processing mangoes for export 
using the protocol derived from this project was estimated at PhP9.47 per kilogram. 
Controlled atmosphere storage with levels of 4%02, 6%C02 and puJp temperature 
of l 3''C, derived from previous laboratory experiments, was confirmed to delay the 
ripening process and extends the shelf life of mangoes up to 28 days. TI1e 
encouraging results of the study make it possible for mango exporters to transport 
mangoes to distant markets requiring three weeks in sea freight using CA container 
vans. 

Keywords: controlled atmosphere, co.ntrolled atmosphere stordge, post harvest, 
mango storage, delayed ripening 
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(Clarias gariepinus Hurchelle) and TILAPIA 
(Oreochromis niloticus L.) FINGERLINGS 

53 

Francis N. Baleta'·1
·, Steve P. Janagap' and Rodolfo B. Baldevarona1 
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The study was cohducted to determine the toxicity and piscicidal effects of the 
leaf extracts ofmakabuhai 'nnospora rumphii, kamoteng kahoi Manihot esculenta, 
and datiles Muntingia calabura, and bark extracts of kamatsili Pithece/lobium 
dulce and paybod Albizia procera against African Catfish Clarias gariepinus and 
Tilapia Oreochrom is niloticus. Lethal concentrations (LC50 and LC11x1) , expressed as 
ml r:1 of plant extract to water, were determined through a laboratory static 
bioac;say. 

The 6-hour lethal concentration showed that the plant with the strongest 
toxicity (expressed as LC511) and piscicidal (expressed as LCI00) activity for both C. 
gariepinus and 0. niloticus is the bark ext-r-act of pay hod. 

The toxicity effects of the five plant extracts used against C. gariepinus 
arranged in order of decreasing toxicity is as follows: A. procera (0. 95)> T rumphii 
(1.76)> P. dulce (2.04)> M esculenta (21.84)> M calabura (28.91) and for 0. 
niloticus: A. procera (0.45)>T. rumphii (1.65)> P. duJce (3.41)> M esculenta 
(36.42)> M. ca/abura(31.99). 

The piscicidal effects of the five plant extracts used against C. gariepinus 
arranged in order of decreasing effect is as·follows: A. procera (1 .92)>T rumphii 
( 4. 79)> P. du/ce ( 4.84)> M. esculenta (51 .63)> M. calabura (74.59) while for 0. 
ni/oticus: A. procera (l.11)>T. rumphii (4.65)> P. dulc:e (6.88)> M escuJenta 
(72.85)> M calabura(82.80). 

Results showed that the evaluated endemic plants could be a potential source 
of locally available toxicant to eliminate selective predators and comp.etitors in 
pond. 

Keywords: Toxicity tests, piscicides. endemic pJants 
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Somatic growth (wet weight and equatorial and polar test diameters), gonad 
production (gonadosomatic index) and gonad quality (color) of the sea urchin T. 
gratjJla fed prepared diets were studied in vitro using glass aquaria from April to 
August 2006. The study consisted of five treatments with three equal replications 
arranged in CRD as folJows: I-Fresh Sargassum sp. (control), U-Dried pellets at. 
2% body weight (B WYday, Ill-Dried pellets at 3% SW/day, IV-Dried pellets at 4% 
BW/day, and V-Dried peJJets at 5% BW/day. The dried pellets were mainly of 
Sargassum sp. with 6.0% bindef (com starch and gelatin). 

ResuJts show that Treatments I, IV and V significantly (p<0.05) gave better 
results than Treatments II and HI. The highest monthly mean growth increment was 
observed in Treatment V which was significantly higher (p = 0.05) than all the 
treatments except for Treatment IV. These results show that dried pellets foeding 
ration was optimized at 4 to 5 % BW/day. Significantly higher gonadosomatic 
index (p=0.05) was also observed in Treatments I, IV and V than Treatments III and 
Il, respectively. Treatments 11 and Ill did not differ significantly. 

Monitored water parameters were within the favorable ranges for growth of 
the organisms. Significant positive correlation existed between wet weight and 
equatorial test diameter (r=0.92, p=0.0001) and polar test diame~er (r=0.71, 
p=O.O 1). GQnadosoroatic index was also sigpificantJy positively related with 
gonad co.lor(r=0.88, p=0.0002). 

Results suggest that the best ratien for prepared feed based on Sargassum sp. 
would be at 4 .00% BW/day since this would optimize somatic growth and gonad 
production and quality. Similar studies can be done using other feedstuff such as 
tomato and squash which are locally available pigment sources that may improve 
the quality of the organism. 

Keywords: Tripneustes gratilJa, prepared feed ration_, somatic gro~ gonad 
production and quality 
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Multiple handline fishing was carried out in payaw areas in waters off the 
Northwest-em llocos coast. Three handlines with varying hook distances (50, 75, 
and JOO cm) attached to the mainline baited with red and silver artificial lures were 
used in the study. Fishing operations were done in the morning and in the afternoon. 
The main objective was to determine which of the artificial lures, handlines with 
different hook distances and time of fishing operation wUlgive the best yield. 

Results show that red lure significantly yielded more fish catch than silver lure 
both in tenns of number and weight. The I 00'-cm hook distance gear significantly 
had the highest catch compared to the other two (50 cm and 75 cm). Fishing gears 
baited with red lure can be best operated in the morning particularly those with 
greater distances in between hooks. 

Cost and return analyses show that the I 00-cm hook distance gear baited 
with red lure had the highest net income (ROI of225.12) 
Three pelagic species offish, namely: Thunnus albacares, Decapterus macarel/us 
and Katsuwonuspelamis, comprise the catch. Thunnus albacores relatively had the 
highest abunda11ce among the three. 

Table 1. Mean catch per day (kg) and retUm on investment (ROI,%) of the 
different multiple handJines (50-cm, 75-cm and I 00-cm distance in between 
hooks) used in the study 

Fishing Gear Mean Catch/ Day (kg) ROI (o/o) 

50-cm Hook Distance 
Red Lure 5.83 -41.90 
Silver Lure 4.67 -53.40 

7'5-cm Hook Distance 
Red Lure 10.80 7.40 
Silver Lure 6.67 -33.70 

I 00-cm Hook Distance 
Red 32.67 225.12 
Silver Lure 22.83 127.20 

Keywords: line fishing, artificial lures, hook distances, fishing time 



Trans .. Na.t. AL'ad Scz~ & Tech. (Philippine-!.~ Yol. 30 (No. I) 

ASD-56 

EDIBLE SEAWEEDS IN ILOCOS NORTE : FOOD 
PREPARATIONS OTHER LOCAL USES AND MARKET 

POTENTIAL 

Zenaida M. Agngarayng3J'\, Ana Fe C. Llaguno, 

56 

Susan G. Aquino, l,orcelic B. Taclan, and Evangeline S. Galacgac 

Mariano Marcos.State University 
City of Batac 2906 lJocos Norte, Philippines 

*E-mail zeny 950@yahoo.com; rddirectorate@ya.hoo.c,0m 

The study deals with the economic importance of seaweeds in Uocos Norte, 
which is an a~eount of the re~earohers' survey of edible s~aweeds of th~ provinc~. 
Seaweed ;gatherers and vendors in public mrirk.ets were interviewed to determine 
the respondet1ts' socio economic profiles, the specie:s of s~awe,eds that ate 
commonly harvested for home c:onsurn,ption and for marketing both inside, and 
outs.ide the province, and the marketi'ng channels and practices ofth·e vendors. 

Also, the researchers determ incd what seaweeds the respondents prefer to eat, 
tlieir metltods of preparation, and some other uses. The local names of the seaweeds 
were noted. Fresh samples from the sea and drielif samples from tbe markets were 
brought in the laboratory for identi'ficatlon. Frequencies-, percentages and means 
were us·ed in the analysis of data gathered from the interview schedule. 

Results :of rhe study show that majority of the respondents of this srndy were· 
youn_g, maj.ority female and majority married. elementary graduates belonging to 
small and medii,1m h<>1!lsebold siz~. MajQrity had minimum income wbic;h was not 
sufficient for their basi·c needs.. · 

Thel':e are 22 genera of seaweeds be.lot1gfog to green, brown and red :algae that 
ate used as food in llocos Norte. Food preparations of the seaweeds may be in the 
fonn of salad, vegetables for viand, dessert or pickles. Other local us.es include: 
medicine, fertj lizer and insect repellant 

The flow of the wet/raw seaweeds from gatherers t-0 consumers passes 
through s-everal m iddlemcn before it reaches the consumers. The current market 
price of seaweeds ranges from Pbp50 .00/kg fre.sh form and PhP3. 0()/kg dried form. 

Based on the results of the social as.pect and the presence of potential species 
of seaweeds in llocos Norte, there is a need to develop food products for the 
gatherers to meet their baste needs in life. 

Keywords: edible seaweeds, food pre:p.aration, marke.t pt>tential 
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The aim of the present study was to determine the relationship of selected 
abiotic factors with the community structure of marine benthic macroalgae m 
selected coastal areas of lligan Bay. four siteS- were surveyed including three 
southern (Kauswagan, Linamon, Dalipuga) and one northeastern intertidal zones 
on Dec~mber 2007 to January 2008. Macroalgal species composition, biomass, 
species diversity, and distribution were determined. A total of 46 macroalgal taxa 
were identified. Multivariate classification analysis revealed three groupings of 
sites, i.e. the northeastern Gimangpang site. Linamon, and the two southern sites 
Kauswagan and Dalipuga. Abundance, Shannon and Simpson's species diversity 
indices, Margalet's spe-cies richness index, and Pielou's evenness index were 
highest in the Gimangpang site, intermediate in Kauswagan and Dalipuga, and 
lowest in Linamon. Canonical correspondence analysis showed that water motion 
and temperature and pH gradients strongly influenced the structuring of macroalgal 
assemblages. For instance, Boergesenia forbesii, Turbinaria orhata, Sargassum 
crassifolium, llypnaea spinella, Hypnaea valentiae, laurencia obtusa. Graci/I aria 
he1eroclada. Gracillaria salicornia, Gracillaria sp .. Halimeda opuntia, Ge/idiella 
acerosa, Coe/othrix irregularus, Dictyota cervicornis, and the two "green tide" 
species. Chaetomorpha crass.a and Viva reticulata, were most abundant in wanner, 
more alkaline, and quieter waters. Colder, normal seawater pH, and high !\'"cl.ter 
motion favored higher abundance of three Sargassum species. coralline Amphiroa 
species, and Padina au.fitralis and Padina minor. 

Keywords: abiotic factors, macroalgal taxa, Sargassum, coralline Amphiroa 
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Poro Island is the largest island in Camotes Group of Islands with wide tidal 
flats and wide mangrove areas serving as gleaning area. Overpopulation has been 
noticed in the municipalities where too muc.h gleaning pressure has been felt. That 
is why this study was conducted in order to find out the gleaning methods used, 
species of flora and fauna gathered and the socio-economic status of gleaners. 

Interview and actual visit of the gleaning areas as well as mm:ket survey were 
the techniques used in gathering the data. There were 15 coastal barangays being 
assessed where J 0 barangays of the Municipatity of Poro and 5 in the Municipality 
of Tudela. 

Results showed that the gleaned organisms in the island of Poro are 20 species 
ofmollusks; 7 species ofEchinodenns: 5 species of crustaceans; 5 species of fish 
and 1 species of seaweed. Results further showed that barangay Paz and 
Villabennosaare the barangays heavily gleaned on mollusk in the entire island. For 
the Echinoderms, it is barangay Esperanza, Cagcagan, Paz and Daan Paz, 
Puertobello, Villahennosa, Mc. Arthur and Calmante. For the crustaceans it is 
barangay Libertad, Mabini, Eastern Poblacion, Western Poblacion, Teguis, 
Mercedes, Paz. Daan Paz, Puertobello, Villahennosa. Mc. Arthur and Calmante. 

Handpicking, using bolo, spears and rake are the methods used by the 
gleaners. Catch per unit effort (CPUE) of mollusks is 1-2 hours per I kilo of 
mollusks; 1-2 hours per kilo of s.eaweeds; crustacean. is 3-4 hrs/kilo; echinoderm is 
1-3 hrs for a kilo and for fish 2-4 hours per kilo of fish. Monthly income ranges from 
Pbp. 1,000.00-3,000.00 from animal raising and fishing. Sixty percent(600/o) of the 
gleaned products are for consumption and 40% for the market. Houses are made of 
nipaand radio, TV sets and kitchen utensils are their material posse.ssion.s. 

KeywoJ1Js: Poro Island, Gleaners, Socio- economic status, Catch Diversi·ty. 
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The aim of the present study was to determine the relationship qf selected 
abiotic factors with the community strueture of marine benthic macroalgae in 
selected coastal areas of lligan Bay. Four sites were surveyed including three 
southern (Kauswagan, Linamon, Dalipuga) and one northeastern intertidal zones 
on December 2007 to January 2008. Macroalgal species composition, biomass, 
species diversity, and distribution were determined. A total of 46 macroalgal taxa 
were identified. Multivariate classification analysis revealed three groupings of 
sites, i.e. the no1theastern Gimangpang site. Linamon, and the two southern sites 
Kauswagan and Dalipuga. Abundance, Shannon and Simpson's specie!) diversity 
indices, Margalef s species richness index, and Pielou's evenness index were 
highest in the Gimangpang site, intctmediate in Kauswagan and Dalipuga, and 
lowest in Linamon. Canonical correspondence analysis showed that water motion 
and temperature and pH gradients strongly influenced the structuring of macroalgal 
assemblages. For instance, Boergesenia forbesii, Turbinaria ornata, Sargassum 
crassifolium, llypnaea spine/la, Hypnaea valentiae, Laurencia obtusa, Graci!/ aria 
heteroc/ada. Graci/I aria salicornia, Gracil/aria sp .• Halimeda opuntia, Ge/idiella 
acerosa, Coe/othrL-r irregu/arus, Dictyota cervicornis, and the two "green tide" 
species, Chaetomorpha crassa and Viva reticulara, were most abundant in wam1er~ 

more a lkaline, and quieter waters. Colder. normal seawater pH. and high water 
motion favored higher abundance of three Sargassum species, coralline Amphiroa 
species, and Padina australi.s and Padina minor. 

Keywords: abiotic factors, macroalgal taxa, Sargassum, coralline Amphiroa 
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Poro JsJand is the largest isl3'nd in Camotcs Group ofblands with wide tidal 
flats and wide mangrove areas serving as gleaning area. Overpopulation has been 
noticed in the municipalities where too much gleaning pressure has been felt. That 
is why this study wa·s conducted in order to find out the· gleaning methods used, 
species of flora and fauna gathered and the socio-economic status of gleaners. 

Interview and actual visit of the gleaning areas as well as market s_urvey were 
the techniques used in gathering the data. There were 15 coastal barangays being 
assessed where 1 O·barangays of the Municipality of Poro and 5 in the Municipality 
of Tudela. 

Results showed that the gleaned organisms in the island of Poro are 20 species 
of mollusks; 7 species of Echinodenns; 5 species of crustaceans; S species of fish 
and 1 species of seaweed. Results further showed that barangay Paz and 
Villahermosa are the barangays heavily gleaned on mo1lusk in the entire island. For 
the Echinoderms, it is barang(ly Esperanza, Cagcagan, Paz and Daan Paz, 
Puertobello, Villahennosa, Mc. Arthur and Calmante. For the crustac_eans it is 
harangay Libertad, Mabini, Eastern Poblacfon., Western Poblacion, Teguis, 
Mercedes, Paz, Daan Paz, Puertobel lo, Vi.tlahermosa, Mc. Arthur and Ca1mante. 

Handpicking, using bolo, spears .and rake are the mefhods. used by the 
gleaners. Catch per unit effort (CPUE) of mollusks is 1-2 hours per I kilo of 
mollusks; l ·2 hours per kilo of seaweeds; crustacean is 3-4 hrs/kilo; echinoderm is 
J-3 hrs for a kilo· and for fish 2-4 hours per kilo of fish~ Monthly income ranges from 
Php. 1,000.00· J,000.00 from animal raising and ·fishing. Sixty percent (60%) of the 
gleaned products are for consumption and 40% for the market. Houses are made of 
nipa and radio, TV sets and kitchen utensils are their mate.rial possessions. 

Keywords: Poro lsland, Gleaners, Socio- economic status, Catch Diversity. 



Trans. Nat. Acad. Sci. & Tech. (Philippines) Vol. 30 (No. 1) 

ASD-59 

INFLUENCE OF NATURAL ADDITIVES ON THE 
ACCEPTABILITY OR FLAVORED FISH SAUCE FROM 

ANCHOVIES, Stolephorus spp. 

Renissa Sario- Ouinones, Corazon Plete-Macachor, 
Cecilio S. Baga and Hubert G. Quinones 

Cebu State College of Science and Technology (CSCST) 
Main Campus, R. Pa1ma St., Cebu City 

Tel.: (032)412-1141; Fax (032)416-6706; E-mail: renisq@yahoo.com 

59 

Flavored Fish Sauce is a value-added product from fermented anchovies 
Sto/ephorus spp, locally known C\S "patis'\ with natural additives suth as caJamansi~ 
chili pepper and carrageenan. The product is used as dipping condiments for fish, 
shrimp, pork, chicken, and other fried or steamed food items. It is also used as 
seasoning which adds distinction to cuisines. Experimental method was employed 
in the study. Natural additives enhanced its flavor, color, odor, and texture. The 
product has amber yellow color, fish-like flavor, pleasant odor and fine consistency 
texture based on the sensory evaluation using descriptive testing as evaluated by the 
twenty five experienced panelists. The general acceptability rating of the most 
preferred flavored fish sauce was "Like Moderately" based on the 9-point hedonic 
scale. The color and texture attributes of the most preferred sample were 
significantly different from other experimental samples with various additives 
using Analysis of Variance (ANOVA) and Duncan Multiple Range Test (DMRT) at 
5% level of significance. The newly formulated flavored fish sauce had a pH 
values of 4.57 and a bacterial count ofless than 2.50 x 103 cfu/g sample, per result of 
laboratory analysis by the Bureau of Fish~ries and Aquatic Resources (BFAR
R07), Region 7. It bas a cnide protein content of 5.3, Moisture Content of 84.4, Salt 
Content of 4.3 and Ash Content of 8.9 as analyzed by DOST RO VII Regional 
Standards and Testing Center. The addition ofnatural additives improves the color 
and texture of a flavored fish sauce, decreases pH and lowers the bacterial load. 

Keywords: anchovies St-olephorus spp. flavored fish sauce. natural additives. 
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Goat is now emerging as an alternative source of meat in many parts of the 
world. However in the Philippines, the average annual per capita consumption of 
chevon is still relati'vely low. It is believed that one reason for the low consumption 
is the highly. distinct chevon flavor that is desirable to some but unpleasant to many. 

lbis research focused on combined curing and drying as a flavor modifying 
strategy for goat meat to provide variabiJJty in the utilization of chevon that wou Id 
result in its wider acceptance among consumers. 

The overall c>bjective of this study was to detennine the effects of curing and 
drying on the species-specific flavor and sensory characteristics of chevon. For 
curing, salt and nitrite were studied and the drying methods used were sundrying 
and smoke/oven-drying. The dried chevon products were evaluated in tenns of their 
eating quality, acceptability and the presence of goat flavor after processing. 

Results indicated that fatty acids of below C,01 particularly capryllic acid, 
believed to be a major contributor to .goat-like flavor, were not detected in either 
fresh or cured-dried chevon. This explained the very low perceptibility of goat-like 
flavor in the samples as evaluated by the experienced panel 

Curing and drying presented no significant effects (P>0.05) on the percent 
composition of fatty acids in both fresh and cured-dried chevon. However, 
experienced and consumer evaluation indicated that although all samples did not 
give out significant strong species-specific flavor, the goat flavor of smoked/oven 
citied samples was less perceptiblethan in sundried samples. 

Prepared into ca/dereta, nitrite-cured/sundried chevon were the most 
acceptable to the experienced p.anel in tenns Qf g.ene~I sensory attributes. On the 
other hand, all sundried samples, regardless of the curing brine used were the most 
desirable to the consumers in Los Banos and vicinity. 

Keywords: chevon flavor, dry-cured chevon, sundryiag, smoke/oven-drying 
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Vegetable farmers continue to use synthetic pesticides and fertilizers that 
contribute to pesticidal residue in the surrounding. The use of botanical materials is 
the most environmentally friendly practice in agricultural treatments. 

Extracts from tub Ii roots, sili fruit and malunggay roots, fu solution, were used 
as pesticide and growth enhancer of pechay. The botanical samples were extracted 
by maceration and mixed in water. Pechay plants were grown for 45 days on 
properly cultivated plots in a home garden, and treated with the prepared solutions 
at different concentrations (100% and 50%) and malathaion as standard. 
Treatments were applied at I 0 days interval. 

The efficacy of the said treatments was evaluated by comparing the areas of 
the pechay leaf blades and the damaged portion immediately after harvest. The 
leaves were flattened and overlapped with chicken wire. The areas were measured 
by the squares (3x3 mm) of the chicken wire taken as units. The rounded and 
irregular holes observed on the leafblade were the only pest damage considered. 

Results show that the treated pechay has larger leaf areas and lesser damaged 
portion compared to the control and standard, indicating that the extracts used can 
be a growth enhancer and substitute for the common commercial synthetic 
pesticides. 

Keywords: pesticide; growth enhancer; leaf blade area; pest damage 
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This study was condu~ted to determine the digestibility. nutritive and feeding 
value and eeonomy of' cattle rumen contents (CRC) as component of plant protein
based swine .diets. Specifically, it aimed to: a.) determine the percent recovery, 
nutrient compositi<>n of CRC; b) determine the digestibility of CRC in swine; c) 
evaluate the effects of CRC as a component afplant protein~based swine diets in 
te1ms of growth perfcmtram:e, dressing percentage. backfat thickness and I ivability; 
and, (d) assess the economy of CRC as component of plant protein-based swine 
diets. 

Five dietary treatments were used in the feeding trials. Dietary Treatments II, 
III and IV were treated with CRC at I 0, 12 and 14 percent levels of incorporation, 
respectively, while Dietary Treatments l (0% CRC) and V (Commercial Swine 
Feed) served as controL The dietary t.reatments were arranged in a Cpmpletely 
Randomized Design ( CRD) repl ieated thrice with ane an ima I per replication. 

The percentage dry matter (DM) recovery of cattle rumen contents was 25.02 
percent. Proximate analysis revealed that CRC contains a fairly high percentage of 
crude fiber (24.8%) and moderately high percentages of nitrogen-free extract 
(5:3.9'9%) and ·crude protein (15..41%) but low in gross energy (0,72 kcal/kg). The 
digestion trial revealed a fairly high ether extract digestion coefficient (82.48%). 
The digestibility of crude protein -and nitrogen-free extract were moderately high 
(65. I 7% and 46.57%, respectively) while crude fiber digestibility was low 
(38.68%). 

The average initial and final weights. of the experimental animals were 
statistic;:aJly $imilar. The feed convers.ion ratio did not significantly vary during the 
starting and finishing stages. but highly significant djfferences (PO.o l) were not.ed 
during the growing stage (2.46 for Diet V vs. 2.83,2.98,3.20 and3.32 forDietsl,Jl, 
IV amt llI, respectively). 

Significant variations (P0.05) on protein efficiency ratio were noted among 
treatment means (2.53 for DietV vs. 2.19, 2.09) 1.94 and 1.89 for Diets I, JI, IV and 
Ill, respectively) during the growing stage but, no significant differen·ces were 
noted during the starting and finishing stages. 

Experimental animals fed with Diet V (Commercial Swine Feed) gave the 
highest dressing percentage of 65.12 percent (P0.01) while those in Diet I (0% 
CRC) had the lowest (54.57% ). 
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Experimental animals given Diets 11, fll and JV gave comparable dressing 
percentages of 63.28, 62.18 and 61.84 percent, respectively. The data revealed that 
the diets treated with CRC had superior dressing percentages over those in the zero 
percent CRC diet but inferior to pigs fed with commercial swine feed. 
Experimental animals given 14 -percent CRC produced significantly (PO.OJ) 
thinner and better backfat thickness of 1.66 cm when compared to those in the 
control diets (Diets I and V) with 3.00 and 2.83 cm, respectively. 

Pigs fed with Diet IV ( l4% CRC) incurred the lowest cost of feed per unit 
gain-in~body weight (CFG) values during the growing and finishing stages. 

Pigs fed with Diet I (0% CRC) gave the highest return above feed cost (RAFC) 
of PJ, 898.06 as compared to those in Diet V (Commercial Swine Feed) which gave 
the lowest RAFC of P2,617.74. Experimental 32imals fed with Diets II, Ill and IV 
gave RAFC ofP3, 539.81, P3, 524.08 and P3, 815.42, respectively. 

With all these information, it could be deduced that nutritionally and 
economically, cattle rumen contents could be safely incorporated in swine diets at 
l 0 to 14 percent levels. 

Keywords: cattle rumen contents, rumen contents, cattle stomach contents, ingesta 
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