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Development of Palay 
Purity Tester 

Vicente del Pilar 
National Food Authority 
Quezon City 

ABSTRACT 

The Palay Purity Tester was fabricated, modified 
and developed to come up with a reliable equipment ca
pable of measwing the purity of palay sample under the 
NFA 's procurement standard classification. The fabri
cated model was tested and evaluated using palay sam
ples with predetermined purity of A (97.0 % and 95.0 %), 
8 (94.0 %, 9 2.0% and 90.0%; and C (89.0% and 
87.0%). All samples carried a moisture level of 14%. 
Test and evaluation were conducted to determine the 
tester's efficiency at three different blower openings 
(1 /2, 2/3 and 3!4 open), its reliability and adaptability at 
NFA palay procurement operations. 

Results showed that there was a numerical discrep
ancy between the actual purity of the sample and the 
meter reading. However, taking into consideration the 
purity level (A, 8 and C used in palay procurement opera
tions) of palay samples used, the tester's reading com
plied with the required purity level of the sample being 
tested indicating applicability to NFA procurement op· 
eration. 

Statistical analysis showed that the 2/3 blower 
opening gave the best reading with the leas t standard er
ror of 7. 7 79. This result therefore shall be used as the 
working data for the calibration or the tester's auto
weigher to project the true reading. 
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A Proposed Model for the 
Waste Utilization Value 

Wilfredo I. Jose 
Department of Chemica l Eng ineering 
Co llege of Engineering 
Unive rsity of the Philippines 
D iliman , Quezon City 

and 

Jacob S. Tio 
Divis ion of P hysica I Scienc es and Mathematic s 
Col lege of Arts and Science s 
Univers ity of the Philippines in the Visa ya s 
Ilo il o City 

ABSTRACT 

The Waste Utilization Value (WUV), a concept intro
duced by one of the authors (Jose), is the value of a 
waste in monetBiy units per unit measure. The value is 
positive if the waste is profitably utilized or negative if 
the waste is hazardous or a pollutant. A model for 
wastes having positive WUVs is being proposed. Sixteen 
of the 30 wastes surveyed for the buying price in Metro 
Manila were considered. "Discriminant Analysis " was 
used. The following factors that affected the WUV were 
chosen --availability, separation, handling, product, de
mand, cost, technology and profit factors. The model 
correctly classified 15 of the 16 types of wastes into 
predicted group membership. 
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On the Dynamics of Resource
Consumer-Toxicant-Systems: 
Models of Reproductive Effort 
and Resulting Offspring of an 
Individual Organism 

J ose T. de Luna 
Department of Math ema tics 
Mindana o State University 
Marawi City 

ABSTRACT 
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Dynamic models for an individual organism's repro
ductive effort and resulting offspring were developed 
and analyzed. These models were based on life history 
theory and bioenergetics of an organism. Two indices, 
namely, the organism's energy utilization index and re
produc tive index, were defined and discussed; the for
mer was used as indicator of stress resulting from en
ergy investment in reproduction, the latter as indicator of 
reproductive success or failure. The organism's thresh
old reproductive effort (level of reproductive effort that 
optimizes the energy utilization index) was likewise de
fined. The dependence of reproduction on available food 
was also determined. To illustrate the ideas in this study 
specific forms of the general model were developed for 
Daphnia and the metals arsenic and cadmium. 

1 This msearch wos suppor ted by the Mindan<Jo State University 
Research Center under URC Project Number 295-89. 
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Morpho-Histochemical Studies of 
Some Medicinal Ferns 

Victor B. Amoroso 
Central Mindanao University 
University Town, Musuan, Bukidnon 

ABSTRACT 

Five species of medicinal ferns found in Bukidnon, 
vi?., 8/echnum orientale Linn., Pteridium aquilinum (L.} 
Kuhn., Sphenomeris chinensis (L) Maxon, S. ch1i1ensis fLJ 
Maxon V<1f. rubens Amoroso et Medecilo com. nov., 
0/eandra maquilinguensis Cope!. are described morpho
anatomically and their medicinal values are discussed. 
Likewise, the active constituents and their distribution 
within the plant tissues and organs were determined 
through histochemical tests. Activo principles such as 
alkaloids, amygdalin, tannin, saponin .. fotmic acid, tartatic 
acid and oxalic acid were observed to be present from 
detectahle to ve1y abundant. 
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Localization of Zinc in the 
Gonadal Tissues of 
Tilapia Nilotica Linn. 

VIrginia S. Carino, Noel C. Cruz and Henry I. Rivero 
Institute of Biology 
College of Scien<.;e 
University of tl1e Philippines 
Diliman, Quezon City 

f.\BSTilAC r 
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Subceliufar localization of 7inc in gw !adrtl lis . ...,·! I(~S was 
done in the micmsomal frm:tion of adult fL<>h expo.•;ed to 
17 ppm ?inc for 14 davs. lhc elution pattern of the 
c;ytosolic fraction of treated ovary and the testis indicates 
zinc bioaccumulation. Elution peak two corresponds ro 
cytochrome C. characteristics of tnetallothionein binding 
with zinc. 

Gonads of zinc exposed tis/) show altered morpho
logical structures. The oocytes were vacuolated and 
devoid of yolk and the thecal cells wore disintegrated. 
Tlwre was dramatic reduction in oocyte number. The 
testis of juvenile fish remained immature and showed 
only spermatogoniR and proliferation of the connective 
tissues. 
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Competition of Water Hyacinth 
[Eichlornia Crassipes (Mart.) 
Solms] with Hydrilla Verticillata 
Royle and Pistia Stratiotes linn. 

Claro M, Santiago Jr. 
Industrial Technology Development Institute 
Department of Science and Technology 
Bicutan, Taguig 
Metro Manila 

ABSTRACT 

Hydrilla verticillata can control the growth of Eich
lornia crassipes to some extent when nutrients are lim
ited. Although a floating weed, E. crassipes needs to an
chor its roots to absorb nutrients from the bottom. Failure 
to do so affects its growth rate. 

Pistia stratiotes can grow better than E. crassipes if 
both plants are placed in a container with limited amount 
of nutrient and space. It does not, however, completely 
suppress the growth of E. crassipes. 
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Strain Improvement of Selected 
Species of Edible Fungi 

867 

Claro M. Santiago Jr., B.B. Mercado, E.D. de Leon, R.P. Flo
res, R.P. Garcia and M.B. Bigot 
Industrial Technology Development Institute 
Department of Sc ience and Tech nology 
B icuta n, Taguig , Metro Manila , 

ABSTRACT 

An efficient method for mutagenesis using UV irra
diation and nitrous acid treatment was developed for 
Volvariella volvacea Agaricus bisporus and Lentinus 
edodes. The Holliday technique for mutant identification 
and the characterization of auxotrophic mutants was 
used. Vegetative mycelia of high temperature tolerant 
strain of A . bisporus and L. edodes were isolated and 
used in breeding trials. 

Methods for the isolation of protoplast from V. 
volvacea using commercial enzyme preparation were de
scribed. The regeneration and reversion frequency of 
protoplasts for this fungus was evaluated. A system for 
genetic analysis was also done using available mutant 
strains. 

The production of fruit bodies using different sub
stra tes for the three species was investigated. Environ
mental factors affecting fruit body production were de
termined and analyzed. 
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Chromium From Leather Tanning 
Effluent 

Claro M . Santiago, Jr., D.B. Isaac, P.G. Anglo, B.M. Garcia, 
C.M. Silverio, R.L. Esguerra, F.C. Rodillo and M .B. Bigol 
Industrial Technology Uevelopment Institute 
Department of Science and Technology 
Manila, Philippines 

ABSTI~Ac·r 

I he possibility of using lime lic!UOr in a wdste com
plementation process for recovery of chrornium from 
leather tanning effluent was explored. High recovery 
rates of 98.2%, 96.5 '% and 96.6% for rhe bluish green 
compound, green pigment dml basic chromium sulfate, 
respectively, w(m~ obtained in this study. The process in
volved is efficient, m!atively simple and cheap. 
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Organogenesis from Leaf Callus 
of Mung bean (Vigna Radiata L 
Wilczek) and Mothbean (Vigna 
Aconitifolia Jacq Marechal) 

Renata A . Avenido ar1d Desiree Menancio-Hautea 
Institute of Plctnt Breedin~1, College of Agriculture 
University of the Philippines Los Bailos 
College, Laguna 

i\BST8ACT 

Calfus (:ultwos of mungbean {Vigna radiata L. 'vVilc
zek J cvs. Pag ·a sa 2 and Pag-asa 3 were established 
from leaf exp/ants culwred on modified Murashige and 
Skoog's (MS) rnodium { 1962} suppltJmAnted with 2. 0 
my/1 2/J. dichloroplwnox y acetic acid f2A-DJ and 0 . 5 
rny/ 1 benzy/aminopurine f[JAPJ Regeneration of' roots 
was observed upon transfer of the compad green calli 
toMS medium with different hormonal combinations. 

In mothbean (Vigna aconitifolia Jacq Marechal) 
ace. 1892 calli were cs tablished from leaf ex plants cul
tured on 85 basal medium /GamiJorg et a!. 1968) sup
plemented with 1.0 mg/1 2,4-D and 0.4 mg.''l kinetin. 
Regeneration of shoots was observed upon transfer of 
calli to L 6 medium (Kumar et a/. 1988) with 7. 0 mg/1 
zeatin or a combination of 0 . 5 mg; 'l ear:h of zeatin and 
BAP. 
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Endosperm Culture of 
Calamansi (X Citro Fortunella 
Mitis), a Progress Report 

R.C. Barba and Lilian F. Patena 
Institute of Plant Breeding 
College of Agriculture 
University of the Philippine Los Banos 
College, Laguna 

That seedless calamansi could be derived directly 
by regeneration of plants from the triploid endosperm 
was first theorized by RC Barba and LF Pateiia in 1976. 
Plantlets were then regenerated from callus culture of 
calamansi seed tissues (Pateiia, Barba and Estrella 
1978). The seed tissues used did not contain the en
dosperm, hence, subsequent studies traced the devel
opment of the endosperm as the seed matured. Results 
of initial work showed that the endosperm developed 
about two weeks after pollination, first nuclear and at 
later stages, cellular (Pateiia 1980). Between 1-2 
months after pollination, greater development of the 
endosperm occurred. This period was identified to be a 
good stage of collec ting seeds for the in vitro culture of 
endosperm to obtain triploid plants for seedlessness 
(Patefia 1980). In 1987, the endosperm was excised 
and cytologically identified (Avenido and Barba 1987). 
From 1983 to 7989, calli were established from the 
nucelli-endosperm (NE) tissues and p/antlets were re
generated (Avenido, Zamora, Barba and Pateiia 1991 ). 
Present efforts are concentrated on efficiently excising 
the endosperm, regenerating plant/ets from the en
dosperm - derived callus and cytologically triploid plant
lets. 
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Branch Cutting Propagation of 
Five Bamboo Species Using IBA 

Manuel Castillo 

ABSTRACT 
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Increasing demand for bamboo necessitates the 
most efficient and effective nursery propagation and 
plantation cultural operation of different bamboo spe
cies. Culms are wasteful; branch cuttings are techno
logically economical and easier to handle. Combined 
Indole-Butyric Acid hormonal effects on rooting of five 
bamboo species performance were evaluated. 

Species, type of branch and position of cutting 
were found to be highly significant in hormonal propa
gation of bamboo. More live cuttings with well devel
oped shoots were found on the basal section of the 
primary branch treated with 100 ppm IBA. Likewise, 
the highest number of live cuttings were in the primary 
branch position. 
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Micropropagation of Banana and 
Rattan for Mass Distribution 

Lilian F. Pateiia and Renato A. Avenido 
Institute of Plant Breedmg 
College of Agriculture 
University of the Philippines Los Banos 
College, Laguna 

Two biotechnological techniques developed at the Institute 
of Plant Breeding {/PB) -- one by Damasco and Barba (1984) and 
the other by Paten a, Mercado and Barba ( 1984) -- were adopted 
by the IPB National Seed Foundation In Vitro Propagation Labo
ratory for mass propagation of banana and rattan, respectively. 
711e techniques involve: 1) the in vitro culture of shoot tips in the 
case of banana, and seeds in the case of rattan; 2) allowing the 
shoots to grow, proliferate and form roots; and 3) transplanting 
the plantlets to potting mix. With these techniques, a produc
tion capacity o f 12,000 and 5,000 plantlets of banana and rat
tan, respectively, is targetted annually. Tissue-cultured banana 
plants that are free of banana bunchy top virus (BBTVJ disease 
are now on sale at P15 (plants with 3-4 leaves) and P20 (plants 
with 5-8 leaves) each. Rattan p lants will also be on sale toward 
the end of the year at P45 each. 
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Tissue Culture of Garlic and 
Shallot 

lilian F. Patefia, Bernardita A. de Ia Rosa and 
Teresita l. Rosario 
Institute of Plant Breeding 
College of Agriculture 
University of the Philippines Los Banos 
Col lege, Laguna 

ABSTRACT 

Shoot tip explants {4-6 mm) of 11 strains of garlic 
(8 from the Philippines and 3 from Indonesia) and 19 
strains of shallot (12 from the Philippines, 4 from Indo
nesia, 1 from Laos and 2 from Thailand) were initiated 
in vitro. Initial results showed that addition of 4 mg/1 6-
benzylaminopurine (BAPJ to the culture establishment 
media {Murashige and Skoog's (MS) medium of formu
lation (Pateiia et a/.}] favored more vigorous growth. 
Multiple shoots were obtained using MS medium with 
1-2 mg/1 2 - isopentenyladenine (2-ip) and 0.5 mg/1 
napthaleneacetic acid (NAAJ in case of garlic and 0. 5 
mg/1 6-benzylaminopurine fBAP) and 0. 5 mg/1 NAA in 
case of shallot benzy/aminopurine (BAPJ and 0.5 mg/1 
NAA in case of shallot. 

Mannitol added to the medium at 1-2 % effectively 
controlled the rapid growth of leaves and thus mint: 
mized subculturing. Subculture of shoots was limited to 
three passages, after which the cultures died or formed 
bulbs in vitro. 

873 



874 Transactions of the National Academy of Science and Technology 

Somaclonal Variation and 
Induced Mutation in Ramie 

Ma. Abigail A. Punzalan, E.A. Sana, R.C. Barba, 
Lilian F. Paten a and Abella C. de Ia Viii a 
Institute of Plant Breeding 
College of Agriculture 
University of the Philippines Los Banos 
Col lege, Laguna 

Plant formation using shoot tip and single node ex
plants of ramie (Boehmeria nivea), Ace 2 and 20, was 
obtained in ramie medium (RMJ, which is composed of 
modified ( 1/2 strength micronutrients} Murashige and 
Skoog 's (MSJ formulation supplemented with myo
inositol, sucrose and coconut water. RM is a modifica
tion of the medium used in embryo culture of bamboo 
(Zamora and Gruezo 1990). With the use of internode 
exp/an ts of Ace 2, 13, 18 and 20, compact, yellow to 
green nodular calli composed mostly of tracheids were 
obtained in modified hormone-free MS medium. Plan tlet 
regeneration from calli was not observed. 

Chemical mutagens, sodium azide (NaN3J and eth
ylmethylsulfonate (EMS) were used to induce variability 
in vitro. NaN3 at concentration 1.0 mg/1 was found to 
be lethal to shoot tip and single node explants of Ace 2 
and 20. EMS at the highest concentration (0. 10%) 
tested was not. EMS-treated plantlets, when trans
planted to potting mix, sur vived. 

The study is in progress and efforts are concen
trated on regenerating plantlets from calli via somatic 
embryogenesis or organogenesis, obtaining chemically
mutated plants and evaluating these plants for high 
yield and good quality (low denier) fiber. 
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Development of Tissue Culture 
Techniques for Woody Species, 
Durian (Durio zibethinus), 
Mussaenda (Mussaenda sp cv 
Dona Luz) and Derris (Derris 
elliptica) 

W.R. Pelegrina , l. F. Pateiia O.P. Damasco and R.C. Barba 
Institute of Plant Breeding 
Col lege of Agricu lture 
University of the Philippines Los Banos 
College, Laguna 

ABSTR ACT 

This study aims to determine the tissue culture re
quirements of three woody species: durian (Durio zibe
thinus), mussaenda (Mussaenda sp cv Dona Luz) and 
derris (Derris elliptica). 

Callus was induced from durian stem explan ts 38 
days after inoculation onto Murashige and Skoog's (MS) 
medium (1962) supplemented with 0.5 mg/1 each of 
2,4-dich/orophenoxyacetic acid (2,4-0) and 6-benzyl
aminopurine (BAP). Loose, friable and vitrescen t calli 
were inWated on the abaxial surface of leaf squares, 
midvein sections, petiole segments, stem sections and 
shoot tips of mussaenda cv Dona Luz. Calli grew a week 
after inoculation onto the same medium used for durian. 
In derris, callus was formed from internodes, nodes and 
axilla1y buds three weeks after inoculation onto two 
kinds of medium, hormone-freeR medium (Patei'ia el a/. 
1978) and Shenck and Hildebrandt (SH) medium (1972) 
with either 1. 0-2.5 mg/1 BAP or 0 . 5-2.5 mg/1 naphtha/e
neacetic acid (NAAJ. 
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Organogenesis was limited to root formation in der-· 
ris and mussaenda on NAA-enriched SH medium. In der
ris, roots formed after 3-5 weeks in culture while in 
mussaenda, routs formed after a month in culture. 

This study is in progress to complete the require
ments for in vitro culture of these three woody species. 
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Reaction of Recovered 
Tungro-infected Taichum 
Native I Rice Plants to Elisa 

A.C. Pizarro 
G. Araneta University Foundation 
Victoneta Park, Malabon 
Metro Manila 

N.G. Fabellar 
International Ri ce Research Inst itute 
Los Banos, Laguna 

ABSTRACT 

Tungro is the most destructive and widely distrib
uted virus disease of rice in the Philippines. It is present 
and equally destructive in all the rice-producing coun
tries of South and Southeast Asia. The viral nature of 
the disease has been established and confirmed 
through transmission, electron microscopy and serol
ogy, There have been observations and reports that 
symptoms of the disease disappear after a certain 
growth period. As virus-infected plants rarely, if ever, 
recover, the disappearance of tungro symptoms is as
cribed to masking. However, no evidence has been pre
sented to support this claim. Others held the opposite 
interpretation that the disappearance of tungro symp
toms in the field and in the greenhouse is a manifesta
tion of recovery. 

Even Taichung Native I rice, a variety most suscep
tible to tungro, recovers from the disease as expressed 
by its normal vegetative growth with its tillering capac
ity restored and stunting reversed. Plants which have 
apparently recovered look as normal as their healthy 
counterparts. Leaf sections from original TN/ plants in
fected with tungro showed positive reactions indicat
ing the presence of bacilliform, spherical viruses and 
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their combination when indexed by ELISA (ELISA as
says were conducted at the International Rice Re
search Institute). In first ratoon TN/ plants, positive 
reaction .only to baciliform virus was detected through 
ELISA. No trace of either virus was present in second 
ratoon plants when indexed by ELISA. Results of this 
and previous studies strongly suggest that the disap
pearance of tungro symptoms is a true and comp/pte 
recovery and not a masking phenomenon. 

Recovery from the disease seems to be affected by 
the variety, severity of symptoms and vegetative stage 
of infected plants. The principal requirement for recov
ery to occur is the exclusion of insect vectors from visit
ing and colonizin_q the diseased plants. The abnormal be
havior of tungro-infected plants by recovering at any 
time of the year, naturally, en masse and permanently 
after freeing them from their insect vector leads the sen
ior author to speculate on tf:le possible involvement of in
sect toxin in tungro syndrome. 
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Chemical and Biological Studies 
on Mikania cordata (Burm. f.) 
B. L. Robinson 

A .M . A~uinaldo 
N.M. Chua 
M.C. Ysrael 
UST Research Center for the Natural Sciences 
University of Sto. Tomas 
Espana, Manila 

F. Abe 
T. Yamauchi 
Department of Pharmaceutical Sciences 
Fukuoka University 
8- 19-1 Nanakuma, Jonan-ku, 
Fukuoka 81 4-0 1 
Japan 

K.D. Croft 
University Department of Medicine 
Royal Perth Hospital 
Perth , Western Australia 6000 

W.G. Padolina 
Institute of Chemistry 
University of the Philippines Los Banos 
College, Laguna 

ABSTRACT 

Chemical and biological studies were done on the 
plant Mikania cordata (Burm. f.) B. L. Robinson in an 
attempt to es tablish the scientific basis for its medici· 
nal uses. Upon isolation and structure elucidation, the 
plant has yielded sesquiterpene lactones of the ger
macranolide type, flat'onoids, sterol glucosides and 
g/ucosyl cetamides. 
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While the crude chloroform extract exhibited antim
icrobial and antimycobacterial properties, the purified 
chloroform extract indicated in vivo anti-inflammatory 
effects. Enhanced antimicrobial activities, as well as 
anti-inflammatory effects, were detected in the fraction 
containing the mixture of sesquiterpene lactones. 

Scandenolide, the major sesquiterpene lactone iso
lated, was found to inhibit the production of the inflam
matory mediators leukotriene 84 and platelet activating 
factor (PAF) by isolated rat peritonea/leukocytes. How
ever, the toxicity shown by the crude extract would limit 
the use of this medicinal plant. 
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A Multi Media Instructional Kit 
on Philippine Medicinal Plants 

Erlinda Rojas Santos 
College of Pharmacy 
Philippine Women's University 
Manila, Phi lippines 
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The research aimed to develop an instructional kit for use in 
t he teaching of Philippine medicinal plants. It employed the ex
perimenta l and descriptive methods, dealing with developmen~ 

tal investigation and administ ration of a survey questionnaire. 

The following conclusions were arrived at. 

1. Information on Philippine medicinal plants can be trans
mitted through t he print medium, through visuals arrd 
through the medium of sound. 

2. The following audio-visual materials are practical com
ponents for an instructional kit on Phtlippine Medicinal 
Plants: botanical specimens, including herbaria, crude 
drugs and leaf collections; bottled herbal preparations; 
flat pictures; colored slides and transparencies; tapes; 
reading matters; and selected laboratory apparatu~. 

A kit guide in manual form can serve as a means of listing 
and explaining the contents of the instructional kit . 

The kit guide is instructional in itself, providing addit ional 
activities to reinforce the teaching/ learning of the various as
pects of herbal technology. 

From the 3bove.conclusions, it can turtner be generalized 
that educational technology can improve t he quality of educa
t ion t hrough: (1) greater individualization or instructi~n ; (2) a 
greatly enriched library of teaching materials; and (3) possible 
cost reductions. 
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RECOMMENDATIONS 

1 . There is a need t o produce prototypes of this Instruc
tional Kit on Philippine Medicinal Plants for distribution to 
involved agencies/institutions. These audio-visual materials 
can be utilized in the formal school system , as well as in 
informal set- ups. 

2. This system may increase levels of awareness, interest 
and performance of students enrolled in science courses, 
particularly general sc ience and botany. 

3 . Due t o the lack of trained health workers in the remote 
rural areas, community workers may be taught, on a voluntary 
basis, to help improve health cond ilions through a more com
prehensive primary health care program. 

4. It is suggested that community programs involving 
health instruction include herbal technology speci ficaHy 
through non- torrnul classes. 

5 . Within t he scope oi the formal schooling system, 1t 1s 
recommended that each school allocate a portion of its campus 
for a Herbal Garden where each species of the common 
Philippine medicinal plants cou ld be grown. The garden cou ld 
be used for instruction and research purposes, as well as a 
source of crude drugs. Each representat ive pl8nt should have 
a nameplate w here t he bas ic data on its identity and use are 
printed. 

6. It is highly recommended that schools/faculty /students 
produce short film s covering various aspects of herbal m edi
cine. The following are suggested: 

a. Agricultural aspect; 
b . Phytochemical screening of Philippine rn edicinal plants; 
c. Mic robiological screening of Philippine medicinal plants; 
d. Pharmaco logical screemng of Philippine medicinal 

plants; and 
e. Pharmaceutical aspect. 

7. There is a need to establish a computerized Data Bank 
of Philippine medicinal plants for svstematic and expeditious 
retrieval ot data. 

8. A fo llow-up study on the effectiveness o'f the instruc
tional kit on Phtlippine medicinal p lants in t ile t eaching-learning 
situat ion is hereby proposed. 




