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MANAGEMENT PRACTJCES OF GROUPER CAGE 
CULTURE IN NEG ROS OCCIDENTAL 

Mario N. Abeto 

CarlO!\ Hilado Memorial State College. College of Fisheries 
Binalbagan. Negros Occidental mario abeto@.yahoo.com 

The study was conducted to evaluate the farming practices of 68 
grouper cage growers in the four grouper growing LGUs in Negros 
Occidental. A research questionnaire was formulated lo investigate the 
farming practices from stocking until harvest and marketing. The purpose 

of the study was to provide insights about the strengths and weaknesses of 
grouper cage culture. lt further paves the way for an effective management 
and production intervention in the context of sustainable aquaculture. The 
data gathered can be used as a baseline reference for the local government 

units and concerned government ~enc~es to promote long term Liveli hood 
opportunities for small scale fi sh farmers. Results shm:ved that the industry 
is stiJl dependent on w ild caught brrouper fry with poor surv ival rates. 
Relatively large number of farmers stocked their cages at low stocking 
density and still used trash fish as food for the fish. Almost all farmers 
revealed that mortalities do occur in their cages which were attributed to 
poor environmental conditions and diseases. Also, majority of the farmers 
had lirnit:ed technical kno .. vledge on husbandry and health management 

resulting to low production. This study suggested that practical training 
courses on grouper culture should be initiated by the academe in collaboration 
w ith the LGUs and other government agencies to enhance competencies 
in managing grouper cage culture. 

Keywords: management practices, grouper cage culture, stocking, feeding, 
sampling. monitoring of water parameters, disease control and prevention. 
harvesting 
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FL~ANCIALANALYSJSAND RCSK 
ASSESSJ\'lENT OF GROUPER CAGF. CULTURE SYSTKMS 

lN NEGROS OCCIDENTAL 

Mario . Abcto 

Carlos Hilado Memorial St::ik College, Colkge o!'Fi!>heries 
Bioalbagan. Ncgros Occidental J11ario abeto(i~ va.hoo . com 

The study assessed lbc fmancial and risk exposurt!S of grouper 
cage farming in . cgros Occidental. Through smTey questimmaires 
administered co 68 f,,tfOupcr cage growers in the four grouper growing a reas 
in Bioalbagan, Himamaylan, Hinigarau, and Sagay. the study appraised. the 
feasibi.lity and viability of grouper cage fanning and e...; tnblishcd a benchmark 
for cage farmers in making crucial iuvcstmcut decisions in mariculture 
development. Data on the fin:mcial ana lysis and risk indicators were analyzed 
using the mean. range. and standard deviation. Data were presented by 
province and by LGUs. Results of the study showed that a return of 
investment (ROI) of 29.95% was realized which was far behind the ROI. 
of some aquacultme projects like shrimp hatchery (40%) and grouper culture 
in ponds (82%). Further, the analysis showed a payback peiiod of 3.88 
years which see m not econotnically feasible as it posed a higb risk uf payment 
default when capi1al is sourt:ed from banks. lt was also noted that the 
length of the cropping cycle is prolonged from normall y 8 months to J 0.6 
months average and had a long recovery period (3 years and 6 months) for 
the capital invested. Though the project is not financially attractive in some 
variables, the project was still tt:asible in most impo1tant variables like profit 
per crop (Php26541 .76) and profit margin (29.91 %). Among the four LGUs, 
Binalbagan showed to have tbe bes t pt:rfonrnrnce in both linancial analysis 
and risk indicators- indicating that the area is attractive for mariculturc 
project. To promote competition in the buying and selling of groupers so 
that the best price or groupers could benefit tJ1e farmers, government should 
take steps to invite more businessmen to get involved in the live fish trade 
by providing incentives in the form of negotiated fre ight rates, tax discotrnts 
and soft loans. 

Keywords: financial analysis, risk assessments, maric.u l111re, grouper cage 
culture, risk exposure indica tors 
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THE :ti.:}'FECT O.F' GREEN MUSSELS (Pema viridis) 
AS BJOFJLTERS JN THE REDUCTIO~ OF 

TURBJDITY IN PRAWN POND 

Mario N. Abeto 

Carloi; .I li lado Mcmori:J Slate College, College of Fisheries 
Bi nalbagan, egros Occidenta l m:njo abcto@val)oo.com 

Green mussels (Perna viridis ) at average weight of l 0 g were 

tested as bi ofilter::. for 45 days inside the prawu nursery ponds at 12,000 
pcs of mussels / ha. stocking rate. Mussels in cultchcs were placed in net 
bags and were hanged along the series of bamboo plots insta lled in the 
middJe of the pond. Water transparency and other parameters like pH, 
temperature, salinj ty, and dissolved oxygen were monitored twice daily a t 
7:00-7:30 am and 5:00-5:30 pm. Resul ts of the s tudy showed that average 
transparency readings in the. treated ponds (stocked with mussels) were 56 
cm for Nursery Pond-2 and 45 cm for Nursery Pond-1 3 while i.n the control 
ponds (without mussels) showed 26 cm for N ursery Pond- l and 32 cm for 
Nursery Pond-1 4. ln NP-2, transparency reading greater than 56 cm was 
observed in 2 1 consecutive monitoring days. Transparency was only reduced 
when inorgaujc fertilizer was applied to hasten plankton growth . lt was 
apparent thut p lanktons grew densely in tbe contrnl ponds as indicated in 
the low transparency of greenis h to ydlowish green color of the water. 
Average DO reading however, was lower in the treated pond . The 
decrease of DO could have been the effect of mussels as additional biomass 
and competitors of oxygen. Moreover, metabolic wastes from green mussels 
resulted to additiona l organic loads which caused the increase of chemical 
oxygen demand. T here were no marked difforence on pH, salinity and 
temperature in a ll ponds. T he study suggested that to effic iently filter w ater, 
mussels should be placed in die ponds ' reservoir or in the wati..:r supply 
canal i.nstead of placing them ins ide the nursery or rearing ponds. 

Keywords: biofiftcrs. tnmsparency, planktons, biomass, disso lved oxygen 
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GOOD AQUACULTURE PRACTICES AT RESOURCES 
PRODUCTION TECHNOLOGY, l:':CORPORATED: BASIS 

FOR EXTENSION SERVICES DEVELOPMENT 

Roger Ray S. Manzano 

Carl.os Hilado Memorial State College, Em.faro, Binalbagan, 
Negros Occidental rogenay ma1w;111o(lv ya boo.com 

The study was conducted in 2009 Lo the employees of the Resow·ces 
Production Technology (R£PROTEC H), lnc. in Manjuyod Ori.ental Ncgros 
to find out the company's level of comp I iance to good aquaculture practices 
(GAqP) in marine fish cages and fish ponds as prelimim1rics of accreditation. 
The questionnaire, a five-point Likert Scale, had b~cn used in similar studies. 
The areas in the fish cages ruled, based on principles and guidelines in Fisheries 
Administrative Order (FAO) 214 s. 200 I (the Code of Practice for Aquaculture) 
and on certification guidelines for Best Aq uaculture Practices (BAP). were 
the following: site selection, design and constrnc.tiou; feeds, feed ing, and 
seed hea lth management; seed selection, stocking: harvesting a nd product 
handling; farm management; records; traceability; and workers safety and 
employees· relations. The computed grand mean obtained by the company 
\vhen assessed in areas for good aquaculture practices in fi sh cages, based 
on tabled range va lues and interpretations, was 4.12 or highly satisfactory. 
The areas in fish ponds rated, based on the mentioned g11idclin~s. were t11e 
following: site selection: pond design and construction: water usage and 
eAlucnt management; use of dnigs, chemicals. tox ic pesticides and forti lizcrs; 
seed sl'iecrion; seed hea lth and farm management; records: traceability; 
mangrove conservation and biodiversity protection; feeds, feeding. and water 
management; harvesting and product handling: worker's safety and employees' 
relations. The grand mean obtained by the company when assessed under 
areas for good aquac ul rure practices in fi shponds wa s 4.06 or h ighly 
satisfactory. When taken together, REPROTECH's performance on good 
aquaculture practices in fish cages and in fish ponds was highly satisfactory, 
much better than its moderately sarisfactory performance obtained before 
this study. The recommendation was to develop Sanitation Standard Operating 
Procedures (SSOP) as another slep of the company to conform tl) Hazard 
Analysis Critical Control Point (HACCP) to satisfy its quest for accreditation . 

Keywords: GAqP, HACCP, REPROTECH. Inc .. marine fi sh cage, 
aquaculture practices 
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LOW-VOLUl\tfE, HIGH-DENSITY CULTURE OF MlLf(FISH 
(Chanos ch.ano8, Forsskal) TN l\tlARIN li.: NET CAGES AT 

NORTH BAIS, BAY, ORIENTAL NEGROS 

Noel ~. Lebrilla 1 and Renato H. Ganancial, Jr. 2 

lCarlos Hilado Memorial State College, Binalbagan, 
egros Occidental <i~YJQQ~~ntek(?iJyaboo.com 

10perations Manager. REPROTECH, Inc., Punt.a Campuyn, 
i\1anjuyod. Ori ental Negros 

The study was conducted in 2008 at Resources Production 
Technology (REPROTECH), Incorporated, an integrated aqun culrure 
business in 1he north Uais Bay (Manjuyod side), Oriental Negros. lt aimed 
to fin<l out the fe-as ibility and viability of milkfish (Chana.\· chanos, Forsska l) 
cultured in fi ve 180-m3 (6m x 6m x Sm) low-volume high-density (LVHD) 
marine net cages a nd lo establish a benchmark f()r cage milldish farmers 
using a promising tccbnology that can have significant cont1·ibution to socio
economic growth and food security. The results showed that the cultured 
mi lk fish attained an average body weight of376.32 grams after 163 average 
culture days, a survival rate of 100%, and a 2.4 fo~d convers ion ratio -
satisfactory enough to generate a profit in a cropping period. The average 
production per 180-m.3 cage reached 2,480 kg or 13.78 kg!m3. The profit 
was Pbp 34.94 per kilogram, indicating an earning even if m.ilkfish price per 
kilogram dropped by 10%. Milkfish production in high-volume, low-density 
(J-M.D) floating cages \:vas economically viable for small- and medium
enterprise fish farmers and offered an estirnate<.l 64.18% return ofinves!ment 
and a 0.4 year paybuck period. It was recommended that generated 
technology on mi lktish culture in LVHD marine net cages be shared through 
traiuingand extension programs of Carlos Hilado M emorial S1ate ColJegc
Binalbagan. 

Keywords. stocking density, mariculture, m.ilkfish culture, marine net cage, 
LYIID 
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SPEClES PREFF..RENCE OF FlSH PEN FARMERS 
IN lill\-1A1\'IAYLAN CITY: AN ENRJCHED EXTENSIO!\ 
PROGRi\M 0.F CARLOS HJJ ,ADO MEMORLU STATE 

COLLEGE-COLLEGE OFFlSHERlES 

lmee R. Perantc 

Carlo Hi lado Memoria l St;1te Collcgc. Enclaro, Rinalbagan, 
Negros Occidenta l imccr pcrantc(@vahoo,som 

The study surveyed the species preference of fish pen farmers in 
Him.a maylan City. Ncgros Occidental in 2009 as basis Lo enrich the ex tension 
program of Carlos Hilado Memoria l State College-College of Fishcrit.:s. 
The questionnaire gathered selected personal variables of the respondents 
for profiling. their cultLLre practices. species preference. the factors affecting 
their spec ies choice, and their t-ish- fa rming problem~. 

The result s were as follows: the fi sh pen fo rmers were middle-aged, 
dominantly male and married; majority reached college; rhdr experience in 
fish pen farming was reasonably long but not ,·ery long:; with a si1,ablc 
combin~d average a1mual family income above poverty line: all engaged u1 
monoculture with intensive produclion sca le; stocked between 16 ro 20 
fi shes per square meter: used commercial feeds: cultnring their stock 
between 5 to 7 months: sourced their fry from the wild and ha tchery; foc.l 
their stock to satiation twice daily: commo11ly pract.ici.:<l partia l or selective 
harvesting; sampkd their s tock irregularly; most gn;\ milk.fish. The 
influencing factors modifying species preference were enviro1m1ental 
parameters like pen location. economics like feed supply and harvest prices, 
biology of t he cultmcd species, and technical factors like site proxim.ity Lo 

markets. The occmr ing problems but seldom encountered were turbidity, 
sal init y, low di sso lved oxygen. and unstable s upply of fry. The 
recommendations: ex tension program for fisb pen fa rmer in Himamaylan 
City should focus 0 11 providing educatfon and information on modem fish 
culture methods, perils of over~tocking, effects of o erfceding, etc. ; and 
stocking manipulation 10 avert ma~s 1111)rla lity likely to occur duruJg neap 
tides. 

Keywords: species preference, tish p~n . extension program, fi sh farming. 
surveys 



Thins. Nn.t. Acad. Sci. & Tech. (l'/:ilippi11es) Vol. 33 ( Vo. 11 9 

AS-07 

FISHER FOLK ORCA.NlZATlONSAND RESOURCE 
REHABJLITATfON: A UNlFTED THRUST 

Vivian D. Cayosa 

I nstruclor, Carlos Hilado Memorial State College 
Endaro. Binalbagan, Ni;:gro~ Occic.kntal viviangayosa@yahoo.com 

The study, using a q11estionnaire, smveyed the participation and 
capability offisher folk organizations to rehabi litate coasta l resources in 
three coastal towns of hllb Conf,JTessional Di.strict ofNegros Occidental 
dw·ing the second quarter of20 l 0. Results wiJl serve as bases to formulate 
a unified thrust for coastalrcsources rehabilitation. The results of the study 
showed tJ1a1· the vision, mission, goals, and objectives of the fisher folk 
organizations were well stated and agreed with the provisions of R. A. 
8550; the most notable problems met by the fisher Lalk were illegal fishing, 
ovedishing, and poUution; the fisher fo lk's extent of participation in coastal 
resource rehabilitation was generally moderate; they assessed themselves 
as highJy capable in coastal resource rehabilitation. The conclusions: tbe 
fisher fo lk were not as well-involved in coastal resoun:es rehabLl.itation as 
they ought to be; and their capabilities and potentials not fully tapped. 
Recommendations included involvement ofall the members in resource 
rehabilitation activities including attendance Lo training and semjnars. and 
the creation of a federation of fisher fo lk organizations in the Fifth 
Congressional District for a unified thrnst. 

Keywords: survey, fisher fo lk organizations, coastal resomces, 
resources rehabilitation 
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THE EFFECT OF DJET SUPPLEMENTATION WlTH 
CnUlaria Scyplwzoa Aurelia SOFT TISSUl~ ON THE MOLT

DEATH SThllROME OF Scylla Serrata MUD CRA B 

Raymond .I. Sucgang*. Dan R . . Laurente, Ramil Bolivar, 
J oeoa 8. Parco, Micah C. Dawal, Ryan P. Morco 

RJ Su\:gang Center for Research Ln the Nurural Sciences. 
Napti. Batan,Aklan cesa rsed2007<2i)gn1a[l .com 

Molt-death-disorders crop up during molting of the mud crab. St yl/11 
serrata, and the probable cause o f such morralily is typically attributed to 
inappropriate sustenance. The effects of supplemcntation usiDg dried j elly fish. 
Cnidaria Sc:iphozoa Aurelia soft tissue on surviva l a nd molt ing success 
of Scylla serrata was investiga ted . One hundred S. serrata with body 
weights between I 00-1 50 grams. were captured from coasral estuaries in 
Ba tan, Aldan, using baited traps and mainta ined communally at a stocking 
dens ity of 3 heads/m2

, in bamboo pens constructed in a mangrove mudflat. 
One group ( 50 heads)was fed w ith trash fish for two weeks. starved for 
two days, prior to experimen tal feeding with trash fi sh comple mented with 
dried Cnidaria Scypho;:oa Aurelia jellyfish meat: control group was fed 
wi th trash fish for t\vo weeks. starved for two days, before rettun ing to 
trash fish diet wi thout jellyfish supplementation. Feeding ra te was computed 
at 10 percent of average body wei ght once dai ly for both groups. The test 
group was given jellyiis h meat supplementation at satiety once dai ly iii the 
morn ing. T he durntiou of the re."earch lasted for 60 days since the 2 day 
fas ting phase. Indiv idual weight was ob ta ined by dividing the weight 
measured b y the number of heads i.n the popula tion. T here were no 
s.igniticant differences ( P >0.05) in growth. apparent feed convers ion ratio 
(FCR), among tbe two groups. following lhe 60 day experi.m~nta l period. ln 
both the control and supplemented groups, the crabs weighed bet ween 
330-350 g after 60 days of rearillg. Survival rate a fter molting, was 85% in 
the supplemented group and was s ignificant ly ( P >0.05) higher than 65% 
observed i.n the control group. The mean carapace radius was appreciably 
( P >0.05) higher in the supplcmen1 ed group (3 .2 in) than in the non
supplemented 1:,rroup (3 .0in). 

Keywords: Molt-death-syndrome, Scylla Serra ta 
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MICROWAVE-ASSISTED EXTRACTrON OF 
CA.RRAGEEl'IANFROM RED SEAWEED 

(Kappaphycus Spp.) 

Danila S. Paragas*, I.ilia D. Torres and Glaiza L. Bala 

Department of Chemistry. College of Arts and Scie11ces 
Central Luzon State llniversiry, Science City ofMtufoz, 

Nucva Ecija nila jamc~~l'oyahm1.com 

This study compared the efficiency of the conventional bearing 
proce<lu re and th~ relatively rapid microwave-assisted tcchnjque in extracting 
caITaget:uan from red seaweeds. Different combinations of microv.:ave 
power level and exposure time were employed in the microwave-assisted 
extractions (ME): ME1 (80 watts, l min); ME

2 
(80 watts. 2 nun); ME

3 
(80 

watts. 3 min); !v1b
4 

(240 watts, 1 min)· Ml::) (240 watts, 2 min) and Ml\ 
{240 watts, 3 min). 

Microwave-assisted extraction yielded carrageenan extracts ranging 
from 31.35 to 43.14 %. Conventional heating method produced only 26. 72% 
extract. 

All tlw carrageenan exLracts were dried i11to chips and were 
subjected to physical and quality tests. Physical analyses of the carragcenan 
in terms of color, odor, texture and solubili ty were done. Meanwhile, the 
qun lity of the carrugcenan was evaluated in terms of gt.:! formation, viscOf'ity, 
gel stTength. type of carrageenau produced and microbial test. 

The carrageenan chips were odorless, yellow to brown and had a 
coar c tt:xture. Solubility test showed tJiat carragcenan samples were soluble 
in water, milk solution and salt solution at te111perat1ire above 80°C. AU 
samples showed formation of gels. Both the conventional heating and 
microwave-assisted ~xtraction produced good quality of carragccna n gel 
in terms of viscosity and gel strength. The carrageenan is safe for human 
consumption ba ed on methylene blue test. 

Based from the results, carrageenan can be extracted with high 
perc.entnge y idd, high viscosity and gel s trength by ex posure of 
Kappaphycus species to microwave extraction at 240 watts for one ( I) 
minute. 

Keywords: carrageenau, microwave-assisted. extraction. seaweed. gel 
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BALANCING NUTRIENTREQUIRE!VlENTS AND MANURR 
ODOR l\llANAGEM ENT ll'l GRO\Vl~G COBB BROILERS 

Raymond J. S ucgang*. Joena B. Parco. Ramil F. Bolivar, 
Ryan r. Morco, Preciosa Corazon C. Pabroa, Norman Mendoza 

RJ Sucgang Ct::ntcr for Rese~m:h iu lh!! ~atural Sciem:cs. Napti. Baran, Aklan 
ln cooperation \\i th the Chemists and Educators Support for 

the Adva ncem\)111 of Research an d Si.: icnce Education, 
CRSARSED, Inc. C(~arse,d2002@gma i l. com 

The respon:;es of broilers to low crude protein diet with syntheti1.: 
amino acid supplementati on were investigated. A focding program was 
designed for fi ve hundred experimental s ingle comb Cobb broilers, using a 
low protein feeds tu ff but supplemented with amino acids: isoleucine, kucinc, 
glycine. histidine, methionine, cystein. tyrosine, lys in~. phenyln lanine, Llu·oonine 
, ~uid tryptophan. A contrnl group was fed with a three phase feed ing program 
(sta rter 1-1 5 days: grower 16-28 days: and Li7t6nisher at 29-40 days) . The 
objective of the study \Vas to determine the effect of a low protein diet on 
broilers which were supplemented with die1 ~11y am.i.Im acids. The parameters 
compared were: average daily weight ga in. food conversion ratio tFCR). 
thigh base wcighL, and serum proteins. The same averagt:S of 5g/dL total 
serum protein, an index of viscera l protein sta tus. wen~ obtained for botb 
the control and experimenta l groups. Average weight gain per day of b irds 
foci with the test diets and tl1osc fed with commercial formu lations, were 
4 .7g/d and 4.6 g/d, respecti vely. Feed convl-'I'Sion rn tio, fC R, were 2. J kg 
feed/kg meat and 1.8 kg/kg meat from the experimental and control groups 
respectively. Average thigh ash weight of 1be expcrimenta l feeding group 
( 16 ± 0.04g) was heavier than in the commercial diet group ( 12 ± 0.04g). 
Manure uitrngen emission was estimated weekly. on air fi lters, through a 
colori.ruetr ic comparison using bromphenol blue indicator. T11is study was 
able to demonstrate that poulh·y management employing very low crude 
protein diets supplemented with amino acids can significantly reduce manure 
nitrogen emission.<;, vnthout compromising Cobb broiler health and economk 
productivity. 

Keywords: amino acid supplernenta1ion, proteiJl. Cobb broiler 



Trans. Nat. llcad. Sci. & 7'ech. (Philippines) Vi.1/. 33 (No. I) 13 

AS-11 

USf: OF TlfE AQU AfIC \VE~~D Pis ti a st.ratiotes FOR 
EARTH\VORlVLAND VERIVUCOMPOST PRODUCTION 

Rafael D. Gucnero Ill'' and Luzviminda A. Guerrero 

Aquatic Biosystems Bay, Laguna 
aquabios(ddvahoo.com 

The aqoat.ic weed Pistia stratioles is a major plant pest in lakes 
and ponds in the Philippines. No economical use for the harvested weed is 
ava ilable. The s tudy was conducted to determine the usefolness of the 
plant for lhe production of earthworm biomass and vermicompost through 
vermicu Hure. 

Plast ic-lined outdoor beds were used for the vermicomposting of 
fresh P. stratiotes collected from infested ponds with the " Afiican night 
crawler'' (Eudrilus eugeniae). Earthworm breeders were stocked in the 
beds and cultured for 30 days. A comparative aua lysis of tbe compost 
(without earthworm:-;) and vcrmicornpost (with carthwonns) was done. 
Tlic compost and verm1compost were al~o tested in a pot experiment using 
upland k.aogkong (jpom&a rep tans) as the test plant. 

The results showed that there was a mean i.11creaseof 1 73'~;, in the 
production of E. eugeniae in the beds. Mean vcrmicompost recovery was 
46~',,. The percentages of the N, P, K, Ca and Mg were higher in the 
compost: than those in the vermicornpost as a result of their incorporation 
into the earthworm biomass. The plants fertilized with vennicompost had 
bcrter survival and more uniform growth compared to the plants fert ilized 
with compost possibly because of better nutrient avai lability. 

Consjdering the re:;ults and the value of the earth>vorm biomass 
and vermicornpost produced, it is concluded that the use of the aqu;Hic 
weed for vermiculture is eflkient and cconomicnl. 

Keywords: aquatic ':\o'eed, Pislia stratiotes, earth,vonn. vermicompost. 
vermiculturc 
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YELLO\.V CORN (Zea mays L.) IN.BRED 
SCREENING FOR SALINE SOIL TOLERA.~CE 

Jonathan C. Descalsota, Priruitivo Jose A. autos', 
Villamor A. Ladia and Artemio M. Salazar 

Institute of Plant Brt:eding-C'rop Scie11ce Cluster, 
Uni versity of the Philippines Los l3arios. Laguna 

Development of salt iolerant crops is lhc mo" t practical way of 
ensuring the sustainability of crop production in agricultural are<.1s localed 
along coastal rl.!gions. ln these areas. com remains as one of the popular 
crops although .it is very susceptible to sa lt injury. To address this problem, 
a project was underta ken to develop yellow corn hybrids that wouJd he 
tolerant to saline soil . T hus, a series of grt!enhouse and field tria ls were 
conductc.(1 to identify the yellow com inbre.ds that could be used as parents 
for developing corn hybrids \\ith salinity tolerance. Thirty yellow corn inbreds 
were evaluated during the screening using sand-culture and nutricnt-culrure 
techniques where the nutrieut solutions used bad di fferenl degree of sa li.nity. 
Treatment combinations were la id out in randomized complete block design 
with sa linity level as the main plot and inbred as the subplot. Results of 
greenhouse screening showed APS 98 -8-37-2-2-B, Tupi Yellow (D) 63- 1-
1-1-B, APS 17B-B- 33-2-2-B, Tupi Yellow (D) 86-2-1-J-R uudAPS J9B
B- 55-1 -2-B were the inbreds that produced the high~t shoot and root 
biomass among the Lnbreds under the salinity level or I 0 dS m· 1. Normally. 
com plant would be injured pe1manently and even die if exposed to salinity 
level of 4 dS m-1

• Further screening under field condh ion rcsulled i_n the 
selccriou of s ix inbreds, namely, APS 1 SB-B-37-1- 1 -B, APS l SB-B-70-2-
l-B, APS I 58-B-70-2-2-B. Tupi Yellow (D) 63-1-1-1-B, Tupi YcUow (])) 
86-2- 1-1 -B and APS l 98-B-55-1 -2-B. Thclatter two inbreds also ex hibircd 
good growth under nutrient solution culturl;!. AH these selected inbreds will 
be used as parents in the diaUel crosses that v.rill eventually result in new 
yellow corn hybrids with better salinity tolerance for growing in salt-affected 
areas_ 

Keywords: corn inbreds. breeding, salinity tolerance_ screening 
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INDIGENOUS KNOWLEDGE SYSTEMS AS ST1Mlil,US TO 
A BETTER SO TL HEALTH AND BIONETWORK 

Gina Villcgas-Pangga 

Farming Systems and Soi l Rcsour1;cs institute, 
AgTiculrural Systems Cluster, College of Agricultun:, 

Uni v~rsi ly ofthc Ph i Ii ppi n es Los Bai'ios, Laguna gpangga(@.vahoo.com 

There have been increas ing concerns worldwide on the adverse 
effects of highly intensive farmfog activities 0 11 the quality and safety of 
food, the environment, and their 1,;ontriburion to g lobal \\'aiming. To address 
these issues, there must be a concerted effort among various stakeholders 
lo promote the adoption of envi.romnent-friendly farming technologies. A 
project was conduc1cd to document the indigl!nous practices and existing 
techno logies in selected rice-based farming areas in Southern Luzon 
Philippines. Practices/ stra tegies and technologies that focus on the 
improvement of soil health and the conservation of the remaining fa rm 
resources are importantly realized. Indigenous practices can be referred 
as unique: practices belonging to a specific conununity or local group and 
that the people in a given conununity have developed over time, and still 
continue to develop. These practices arc based on experience, often tested 
over years of use, adapted to local culture and environment and as their 
basis for oanu-al resource management. The worsening ecological conditions 
of rice and vegetable fa rms in the project sites and the technological 
constraints affecting the soi.I quality were documented. This sn1dy showed 
that there are existing technologies which originated from traditional practices 
but were modified through time, or changes were made to fi t the ecological 
conditions. Several fam1crs have been documented to employ innovative 
practicl!s and approaches to control pests and diseases. 

Food security and nutritional adequacy are import.am indicators of 
a stable and sustainable fanning household and must be tJic major fea ture 
in any at1empt to evaluate success in the fuh.1re. The intensification of 
production must not be undertaken through ecologica ll y destructive 
approaches, in which the indigenous knowledge systems may apply. Food 
security and nutritional adequacy are important indicators of a stable and 
sustainable fanning household and must be the major fcatmc i11 any ll ttempt 
to evaluat e success . 

Keywords: soil bca lth. eco ystem health, indigenous knowledge. sustainable 
farming system, famling practices 
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EFFECT 01;' HUMAN GEOGRAPHY ON SOC.LAND 
ECOSYSTEM lfEA.LfH 

Gina Villcgas-Pangga*1 ~md Cecilia J. Baguireza1 
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Col lege of Agriculture. Uni\\:rsity of the Philippines Los 1:3ni\os. Laguna 

!National Research Council of the Philippines, Taguig,City 
gpangga(i/;, vahoo.com; 9_baguireza(mvahoo.com 

fn the Philippines U1c increasing demand for food, fiber, and energy 
vis-a-vi the declining bectarage or arable lands has been prcssurin!! lh.e 
agricu.ltw·a l sector co be more productive and meet the demand of the increasing 
population. The objective of this paper is to present an assessment of the 
contribulion or human geography on soil and ecosystem health in selected 
sites in Laguna and Quezon. Philippines. The agricultural issues deliberated 
are focused on ·soil quality' and the impacts on the surrounding env·ironmenL 
The methodology emp loyed in the study inc luded resource assessment, 
physical obser vations, and surveys consisting l)f opcu- and close-ended 
questions including land use and cover changes and their relation~ to human 
population. The questiormaire was administered 10 each of the municipa lity 
under study <Jnci infor mati on obtained from the surveys were complemented 
through interviews with local oflicia Is in the relevant deparl1l1cnts. 

Research findings showed that the quant ities of land a\'ail able for 
agriculture are declining iD all smdy site.'>. The deterioration of agricultural 
water quality in the country ba · rapidly proceeded \.Vith the vast increase in 
population accompanied by development am! change in land tL<>e. Environment 
contaminants, particularly in so il and water. affect t11c well-being of the 
environment. This was brought about by the ca reless dumping of waste 
materials, cxccssivl.l use or chemical fertil izt.;rS and pesticides. and increased 
agricultural activities ro meet peopll.l's demand in terms of quantity and qual ity 
improvement of ahrricultu.ral produce and food divcrsi fication. Since there i. a 
growing demand for organic foods, driven primarily by c,onsumen:' perceptions 
of the quality and safety of these foods, it is important rbat governments. 
industry, and consumers carefully examinl.! issues related to organic food 
qua lity and safety and ens me necessary interventions to protect. the consumers, 

Krywords: soi1 health, ocosystem ht>altb. soil quality, water quality, organic foods 
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PROPORTJON OF PBOSPHORUS, POTASSlUM, ZINC AND 
MOl.YBDENUMINRELATIONTO CORN 

(Zea mays L.) GROWTH ON LlMESTONE-OER1VEU SOILS 

Apolonio M. Ocampo 1• and Henry P. Samontc2 

1Crop Science Cluster, College of Agricultu re ~md 1Agriculturnl Systems Cluster, 
College of Agriculture, Uni versity of the Philippin e. 

Los Balios. Laguna polman49@yaboo.com 

Limestone-derived soils or calcareous soiL-; conta in high amounts of 
CaCO, that effervesce when treated with 0 .1 N HCI and which io11erently 
posses~ several nutritional problems. Such w1ique chemical condition makes 
it one of the problem soils that generally have very low productivity. But 
the need to produce more food beca use of the increase in popula tion coupled 
with the reduction of arable land per person makes it necessar y to utilize 
these soils more effectively and efficiently. 

This s tudy was conducted to eva luate the physical and chemical 
attributes rdated to nutritional problems of com on a CaC03-derivcd soil 
and quantify the specific limitations and possible corrections . 

A field experiment on the effect offe1tilizati on. quantities and balances 
of phosphorus, potassium. zinc and molybdenum on the yield of corn o n a 
limestone-derived soil from E l Salvador, M:isami.s Oriental was conducted. 

The pH of the surface and subsoil of the Bolinao clay were strongly 
acidic a nd moderately acidic, respcctivd y, while the C horizon was alkaline. 
free CaCO, was low in Bolinao clay especia ll y a t the solum which refers 
to the A (top sojl) and B (subsoil) horizons (or zone of soil development) 
and does not include the C boiizon. The surface soils were low in P and 
organic matter. 

On a very weak calcareous Bolinao clay, com responded only to P 
ferti lization up to 120 kg P 20 jlrn . There were no s i,brni licant yield increments 
a ttributed Lo K Zn and Mo applications indicating tha t 0.8 meq Kil OOg and 
I 0.9 ppm Zn were su ffic ient. The corresponding proportion of K on the 
exchang..: site was 1.6 % whjch produces Ca/K ratio of 20.5. High grain 
yields were associa ted with 0.29 % P and 2.0 % K in the earle-af. The 
con e.<;pondiug nutrient proport ions were 6.7 to 7.5 for K/Ca and S for Kl 
Mg. Contrary to some results, Zn concenrration u1 11Jc earlea t: stover and 
grains increased as more P was appli ed. 

Keywords : Com, limestone, calcareou~ soils, problem soil, fertilization 
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RECO:M\tlENDATION FOR BAJ\ANA CVS. SA BA 

AND LAKATAN IN QlJEZON PROVNCE 
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Pa trick M. Rkamora3

, Leonardo L. Tamisin3
, Manuel Q. 

Esquerra\ Michael R. Noel3 and Lo uie Jo~cph A. PHl>ro·' 

1 National Institute of Molecular Biology and Biotechnology. 2Crop Science 
Cluster. 3 Agricultural 8) terns Cluster, University of tbe Philippines 

Los Banos. Laguna nclly aggang:m(@yahoo. com 

Banana is the mo t economical ly important rruir crop in the Philippines 
and the only locally grown fmit available year-round. Banana is grown in 
adverse environments in Lhe country from the lowlands, Aat a11d sloping uplands 
to 1he marginal hilJy lands. Most bauana plantations are found i11 Mindanao. 
well fed wi lh inorga nic fe11i lizcr1.-. This study was conducted to develop a 
low inorganic fc11ilizer recommendation for banana for low income fam1~rs 
in Quezon Province. Three-mon1h old tissue cultured banana cvs. Saha and 
Lakatan seedlings, hall' of which were pre- inoculated with biofortilizers (BF) 
Mykovam and BioN in the nursc1y during pricking, were outplanted in tlu-ce 
farmers ' farms in Genera l ~akar and lnfanta. Quezon Pro\·incl:. Tbe 
experimental desi.gn was RCBD with four block&. Planted seedlings were 
applied with e ither I OM.{, Recommended fnorgani c h~rtilizer tRF " 
250k30P205:350K20 kg/ha) or 25'% Rf. Results show that. in a ll farms, 
the onset of fruiting and harvesting was earlier (556-570 days) in the 100%.KF 
treated plants bur nor significant as compared with 25%RF+BF (588-663 
days). Likewise, the number and \Veight of ba1Jds per bunch and the number 
of fingers per band were genera lly higher in 100%RF than the 25%Rf·'·Br 
but not significant from each other. However. the number of hunch harvested 
in the I 00% RF was two to three li1rn.:s more than in 25'1'oRF+BF. Tota l 

weight of hands per bunch il1 l 00%RF ranged from 7. 19-10 . 11 kg wbik in 
the 25%Rf ranged from 5.28-5.R7 kg. Results showed the feas ibi li ty o f' 
substituting more than half of the inorganic ferti lizer recommendation with 
BF and maintaining the sami.:: perfom1anc;e as that of' l 00% RF. 

Keywords : tissue-cultLu-ed banana. biofertili;rers, Mykovam, Bio-N 
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CRITICAL SOIL MOISTURE REQUIREMENT OF BANANA 
CV. LAKATAN (Musa acuminata Colla.) 
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Tafere3, Patrick M. Rocamora• , Nelly S. Aggangau4, 

Lc·onardo L. T:1misin, Jr.', Manuel Q. Esguerra 1
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Michael R. Noel', Louie Joseph A. Pabro2 

'Agriculniral Systems Cluster, 1Crop Science Clll<>ter, College of Agriculture, 
1Philippine Ric~ Resean:h lnsLitute jnmg200 l@Y!J.hoo.~om 

J ational Institute of Molecular Biology and Biotechnology. 
University of I he Pbi lippines Los Bafios, Laguna 

Most or the recommendations for banana production are based on the 
studies of bamma cv. Cavendi~h . Studies for local banana cvs aJe necessary. A 
pot experiment in 'creen house was conducted to determine the critical soil 
moisntrc n:quirement of Lakatan banana at different growth stages. Tlu·ee
month old tissue-cultured Lakatan banana seedlings were planted in half dnuns 
with 70-kg Lipa clay loam su1face soil sample. The experiment was laid out in 
Randomized Cornpkte Block Design (RCBD) with four soil moistl.irl;! treatments 
(20, 25, 30, and 35% moisture by w1;:igbt). Soil moisture treatments were 
maintained throughout the growing period ofbanana. Soil moisture was monitored 
semi-weekly and warer was added to maintain the required water moisture 
level treatmc:.mts. Agronomic panuneters .wen;! co!Jected monthly covering. the 
different growth stages of the banana stai1ing one month after transplanting. 
Plant biomass samples were parti tioned ru1d nutrient contents of each panition 
were analy/.ed. utri<;nt contl!nt of the soi l was analyzed monthly. Banana with 
30 and 35% soil moisture levels were si1:,'11ifo.:antly taller, have broader leaf area, 
and larger pscudostem diameter compared with those witb lower moisture 
level . Plants with less than 30% soi I moisture content Lend to develop more 
roots due Lo water ·tress. -utrient conten~ of the partitioned plant biomass 
with lower moisture contents (20 and 25%), showed high total niLrngen and 
phosphoru in the plant co1111 and stem whi.le at higher moisture contents (30 
and 35%) the nutrients were evenly distributed. Total phosphorus showed no 
di tinct di fferences within the treatments. TI1e 30% moisture level appeared to 
be optimtun for the growth o[banana. At '.25% soi l moistm·e content. the plants 
showed signs of water stress and a drastic reducti on in growth rate :ind eventual 
death of the plants at 20% rnoisturc content This means that Lakatan banana 
grow~~n; need to m.1 intai11 soil moisna-c near or at fi eld capacity. 

Keywords: banana, lakatan, soil moisture requirement. pot experiment 
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ENHANCING COCO~UT GROWTH AND SCJRVTV AL 
IN THE FIELD WTTH BJOFERTlLIZEll AND BIO-ORGANIC 

MATERTALAPPLICATION 

Jocelyn T. Zarat~. Amihan M. Jonos1
, Reynaldo E. dr la C'ruz1, 

Erlinda S. Paterno', Salvacion M. Rulatao2 

and Leonardo Q. Monternayor2 

1 National Institute of Molecular Biology and Biotechnology 
Uni vcrsj ty of the Ph ilippincs. Los Banos. r .. a gun a jovt2.ara1c(@yahoo.com. and 

1Fedcration of Free Fanners (FFF), -t I Highlnnd Dri ve, Blue Rjdge, Quezon City 

Coconut- based products serve as one or the top ten dol lnr earners of 
the country. However, land conversion and aging cornnut plantations threaten 
to deplete coco-based products' ·upply. Transplanting new coconut seedlings 
was encouraged by the Fedcratiou of free Farmers (FFF) in its 17 anchor 
farms in support of the Coconut Farm Development Program (CFDP). Th~ 
members of the coconuc farmer cooperatives were tra ineJ on the use of 
biofertil izcr products namely Mykovam and BioGroe and bio-organ.i.c soi l 
amendments to decrease dependence on chemical-based inpuLs. TI1rec anchor 
farms became n:scarcher- managed demonstration sites. whik the rest of the 
ancbor farms became farmer-managed demonstration 1lials. 

Results of .inoculation trial . after one year and six months in the field 
in Quezon and Zamboanga showed that very slo'>v growth rate was observed, 
with an average of only 20 cm and only one additional frond per plant. per 
quarter. In Lhc Quezon site, leaf mrtrient analysis showed that although nittogen 
(N) content was similar for all treahnents . potassium (K) con tent was 
significantly highest in Mykovam (M) and BioGroe (8) s ingly inoc11l.ated plants. 
Phosphorus (P) content was significantly highest in combined MB trcaled 
seedlings :.t l 2,660.97 ppm. 41 % increase over the control. 1n the Bohol and 
Zamboa nga s ites. extreme summer condition affected plant growth by 
decreasing total nwnber ofacrively photosynthes izing leaves that led to shorter 
plant height. However, leaf N and P content was highest in Mykovam+ RRC 
(Recommended Rate of Chemical Ferti lizers) treated plants followed by ' '2 
RRC treatment. This i · equivalent to a 26% im.:rca-e in N nnd IO~·~ increase 
in P content compared to the control plants, while K content was highest in 
Mykovam .,.. \/2 RRC. These results imply that bioferti.lizer inoculation can 
assist coconut seedl ings extract nutrients better and survive in the barsh fi eld 
conditions. 

Keywords: coconut, mykovam. biofertilizcrs, biogrol.:!, fff 
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TRE EFFECTS 01'' VER1"11COMPOSTS, ~IYCORRHIZA, 
AND NORGAN IC CHKMlCALFERTlJ,IZERS ON GROWTH 

PARAMETERS OF CORN (Zea mays) 
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Teresa May Samantha A. Labita 1 and Jocdvn T. Zarate2• 

1 Rura I High School, College of Arts alld Sciences, and 
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Corn is second to rice in terms of hectaragc production due to its 
use as food and as a.nimal teed. Continuous research on alternatives Lo 
chemical fe rtilizers is of utmo t. impotiance. Two green.house trials were 
establi ·hed Lo dccerm.ine the potentia l of u ing vcrmicompost and Mykovam 
for corn production a long with tlm~e level. or chemical fertilizers. ln the 
second trial. five ditforent i110cuJatioo methods ofMykovam and vermicomposr 
were evaluated. 

Results shO\ved that height growth and dry matter production of 
corn plants \Vere comparable in the three chemical ferti lizer treatments (0, Yi 
RRC al' 60-30-30 and full RRC as 120-60-60 kg NPK/ha). Soil amendment 
treatments such as Mykovam (M) alone, crmicompost (V) alone or combined 
Mykovam and vermicompost (M+V) sigr1ificautly promoted shoot dry matter 
weight by 9%, 28% and 22%, respectively over the control. Jn terms of 
height increment, Y2 RRC + M gave the biggest height increment al 93.97 cm 
or a 15% increase over the uninoculated and unforti Ii zed control (0 fertjJizcr). 
Bt'S t shoot dry matter production was observed in tl1e following treatments : 
Y2 RRC + M, ~i Rl~C with M I V and fuJJ RRC with V or M+V. Heaviest cob 
yield was in full RRC -1 Mykowmi, followed by full RRC and M ., V This 
i ndi catcd t haL Mykova ma nd vcrmicompost can potentially improve vegeta tivc 
growth and enhance corn yield and are effective soil amendments Lo chemica l 
fertil izers for better com growth a nd dry matter productiou. Benefit cost 
ratio analysis showed that the nest treatment was in RR.C +Mykovam-1 
Vcrmicornpost treatment. 

fn th e second corn trial. tbe comb inati on of Myko vam and 
vermicompost in liquid form wa found to be the best prc::para tion in terms 
of shoot and cob dry weight . The banding method of applying Mykova m 
was a lso comparable with the application ofMykl)vam in tablet form. Fwther 
s tudies should be dooe to explore more e fficient inocul<1 tion methods for 
coru. 

Keywords: corn, mykova m. vcrmicompost, chemical frrt ilizcrs 
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TAPPING OF PIT,J (CANARIUM OVAIVM ENGL.) 
FOR SUSTAINED RESINVJELD 
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Tbjs study is a combination ofR&D and tcclmo-transfer iictivit ics on 
the improved tapping of pili (Canarium ovalllm Engl.) in the Bicol Region. 

The effect of tapping length, ethylene concentration and rainfall on 
resin yield was determined by tapping 36 pili tree· growing i..n Barangay 
Calomagon, Bulan, Sorsugon. The study used three lapping lengths ( 15 cm, 
20 cm and 30 cm) at the same width (2 cm) and same depth (enough not to 
reach the cambium) and four levels of ethylene application using the brand 
name "ethrel" a l 0%; 0.5%; l .5%; a nd 2.5% concentrations. Retappi.ng 
after the weekly resi11 harvest was done immediately above the previous 
cut. Each treatment was replicated thrice. 

Increasing tapping length incrc<1 sed resin yield with 30 cm giving lb~ 
highest yield. Ethrel concentration likewise affected resin yield whfoh was 
h.ighest at 2.5%, while monthly rainfall did not. 

The dcveloprnent of Canarium resin lapping as an altcrna1ive souscc 
of livelihood option for farmers and pili growers will rely on the foUm ... i.ng 
identified strengths: a) supply ofresin is expected to be plenty as evidenced 
by the tremendous number of Canarium trees growing in the area and 
resin yield collected in this study following FPRDl tapping teclmiques and 
b) concerned farmers and pili growers have been trained on proper methods 
of Canarium resin tapp ing. 

Fwther, resin yield of trees with ctbrel appli cation increl-lsc by 37.5%. 
thus additional revenue income for farm<::rs and resin tappers. 

The farmers' active participation in the sem.inar!training wus evident 
follow.ing the correct tapping pruccdLu-es. The technology's adaptability may 
indjcate a bright and sustainable Cannrium resin production in the entire 
province of Sorsogon. 

Keywords: Canarium trees. pili, Manila d emi, resin tapping. Bicol, 
Sorsogon, Lapping Length, ethylene conccnLration, rainfall 
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Fl'IALLY, FROM WEED TO CROP? Cassia tora L. 
(l\-L\J\11-MANI): ECOTYPIC DfVERSITY AND 
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Musuan. Maramag, Bukidnon jjama!!o.@gmail.i.:om 

Cassia rora L. is locally know1l as mani-mani, a common weed in 
the.;: Philippines that usually grows in pastu rcJands and farmland. with other 
weeds. Mani-rnani is a phcnotypical variabl e in 12 municipa liti.cs of 
Bukidnon. Analysis of variance showed highly significant differences among 
ecotypes for plant height, number ofprimaiy branches per plant , number of 
mature pods peT plant, number of seeds per pod. ~ind weight or I 00 seeds. 
Shannon-Weaver's Diversity Index showed hjgh divers ity (J--I'- >0.75) for 
10 of the 13 trnits eva luated iacluding percent crude protein . Protein 
concentrntion of seeds from Li bona (20.40'h) and Ma li tbog (l 9.50%) were 
comparable with mo~t mungbcan. varieties (usuaUy from 20% to 22%). ln 
5 municipalities, us1,;s of mani-mani were documented in this study: relief 
for stomachache, menstrual pain and muscle pain, component vegetable 
for viands, a11d component for swine feed. It is therefore possible to select 
for an acceptable ccotypc or to breed for improvi,;d lines wiLh ava ilable 
genetic d ivers ity to increase its economic adaptabili ty as a new crop in the 
country. 

Keywords: Cassia tom, mani-mani, genetic diversity, Buk.idnon, weedy 
legume, ecotypic diversity 
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Jatropha {Jatrop/1<1 c 11rras L ) is a prom1srng crop for large-scale 
production or biodie cl. Jn recent years. it has become a focu 1>[ re carch and 
development inve ·rments in many relevant government agencies and pri vate 
companies in the Philippines. Heightened alien lion to jatropha was driven by t.he 
belief that it c~m be maJe lo yield thedesirnd quantii y of product in marginal lnnds; 
and growing it in marginal l:inds \\ OUld prc,·ent the food and fuel competit ion. 
Widel y distributed across the country. idenri lication of pro' cnances that will gi,-e 
higher seed yield and oil con lent is deemed necessary bdorc large plantation s are 
establi 1>hc!d. 

Eight trees from each of the three provcnaneei> planted in Mt. Mak iling in 
Los Ballo , Laguna were selected from among the experimental plants to examine 
trec-10-tree varialion. The provenances were Bacolod. Sou1J1 Cotabato. and Talisay. 

Vaiiabilily was large in al I moq1hologic.1l tra its. tJ1e highest bein g in length 
of unbranched stem (CV = 46 .51 °o) and 1mmbcr of tirst order branches (CV = 

33. 72%). Seed yield \.vas positi vdy and signiticamly e1Jrrdated "~th basal diamel er. 
length of unbranched stem. and crown diameter. 

Variability was small in frui t and seed traits. Crown diameter appeared lo 

be n predictor (P<0.05) of th ree seed site parameters, namely: leng1h, breadth nnd 
thick11ess. Among tJ1eseed traits, seed length was sit,'Tl ilicantlycorrclatcd (r=0.498) 
with oi l content. The oil content in kernel ranged from 41.-lO'!o 10 59.26° o. 

Keywords: Jatropha curcas l., prnvenances. oil content 
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Due to its high oil y ield per hectare and its abili ty to f,trOw in a wide 
range of environment, Jatropha is on top of the promising potentia I crops as 
biofuel feedstock. However, Jatropha 's fu LI potential is yet to be rea lized 
due to lack or systematic improvement/breeding programs aimed at increased 
oil yield. 

improvement programs require knowledge on variability and 
genetic parameters. Thus, this study intended to determine the extent of 
variation and rt:lutionship between seed traits. 

Datn on seed traits for the three provenances, namely, South 
Cotabato, Bacolod and Ta lisay, were obtained from Va llesteros (2009) . 
Ana lysi s of va ri ance s howed no considerable difference between 
provenances in seed length and breadth at P<0.05 . Seeds from South 
Cotabato were found to be s ignificantly thicker tha n the other two 
provenances. 

I Jeritability c,-;t imates obtained for all the seed trai ts were high 
(>80%). High genotypic coefficients of variations (GCV) indicate that traits 
arc less amenable to cha nges due to environmental flux. Seed thickness 
had the highest heritability and GCV (72 1.3%). In genera I, variation among 
the provenances in terms of tbe seed characters studied is low. which 
indicates narrow genetic resource of Jatropha in the co untry. Unproducti ve 
breeding is expectlXI unless introduction of material from other sources. 
c"pccially from the center of origin of the plant. is done. 

Keywords: Heritability, Jutropha curcas, provenances 
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VARIATION IN PHYSIOLOGY ,~'ID \VATER USE 
EFFICIEJ\CYAMONG Musa bafbisiana GENOTYPES 

lN RESPONS1': TO DROUGHT 

Evelyn t', Delfin '", Eureka Teresa M. Ocampo 1
J 

Fe M. dcJa Cueva1
, Olivia P. Damasco1

, Lorna E. Herrndura1, 
Eric G Dinglasan'. Lavernee S. Gueco1

, Felipe S. dela Cruz' 
and Agustin B. Molina3 

1Crop Science Cluster, College of Agricultme, U11iversity of the Ph ilippines 
Lo · Baiio . Lai:,runa ettlclfi n@y-ahO\>.com 

2811reau of Plant lndu'ltry-Davao National Crop Rl!search and De'clopment Center. 
L3ago Oshiro, Davao City und 'Biovorsity f ntcrna tional. Los Banos, u 1guua 

Musa balbisiana genorypes arc reported to baYe traits that confer 
fieltl drought tolerance. However, 1.he natural q1riation in these traits is 
relatively unknown, and therefore cannot be c~plnited in breeding programs . 
This paper reports on the variation of the effects of drought on the growth 
and physiology of t\v~nty-nine v.iltl and edible M. balbisiana genotypes 
from the Philippine anti Southeast Asian gcrmplasm colleclion. 

Two batches of tissue-culture cleriYcd seedl ings \\"ere poucd out 
and established in the greenhouse from March to May 2010. Drought was 
imposed after lhree months. Pots were weighed at soil fle lcl capacity and 
periodically during progressive drought. Stomata!. conduciancedeterrninat ion 
showed that stomata I openings closed on the third and sixth day after water 
was withheld in April and May 20 I 0, respectively. The stomata! conductance 
was significantly affected by the intt.:raetion between genotype and stress 
con<lition. 

Water use cffici1;;11cy (WUE) differed significn urly among genotypes 
during drought, which ranged from 8. 9 to 19 g tlry matter kg 1 water used. 
Gcno1ypic differeoce$ in relative \Vater content (RWC) w..:rc observed in 
April 20 I 0 tria l. but not in May 20 I 0 wbeo temperatures Wl:re much higher. 
RWC rangetl from 80-96% even when lea e:;: \Vere al re<1 dy wilted. 
Genotypic variation in plant and root grov.1h and accumulation of dry rnnttcr 
were also obs~rved. 

Keywords: Musa, banana drought. phys iolo~>y. water use efficiency, 
swmata l conductance 
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OlFFJ~RENTIAL RESPONSE OF OPEN-POLLlNATED 
AN]) HY BRID TOMATO VARIETIES TO PGPR 
£NOCULATION UNDER FIBLD CONDITIO!'I 

Evelyn F. Delfin!_:, Felicito M. Rodriguez' and 
Erlinda S. Paterno2, 3 

1 Plan l Physiology Laboratory. I nstitutt: of PlanL Breeding, Crop Science Cluster, 

Collegt: of Agriculture, etClcl.fin({i)yahoo.com; 1 Agriculh1rnl Systems Cluster. 
and 3 8JOTECI I. Un iversity of the Philippint:s Los Uanos, Laguna 

Enhancement of plant growth through inoculation witb plant growth 
promoting rhjzobactcria (PGPR) bas been reported for various vegetable and 
agronomic crops. l lowevcr. st11dies OD varietal response lo PGPR inoculation 
under field condition were limited. A field trial was comlucled at liPLB to 
determfoc the response of ten open-pollinated (OP) and hybrid tomato varieties 
to PGPR inoculation under two levels offertilization, recommended rate (138-
4 7-60 NPK) and ha! f the recommended rate. The fo l lowing parametern were 
assessed al fl owering and fru iting stage; plant grov,,.th, number of flower 
cluster. and branches, nut1·ient uptake, dry matter and frui t yi.eld. 

tnoculatiou increased the number of bnmcbcs formed by rmprov0d 
Apollo by 33% for both fertilizer rates while Rosanna had a remarkable40% 
increase with half-fertilizer rate application. inoculation also increased the 
number of nower clus1crs of Rossana by 60% in r·he half-fertilizer tre~ t ment 
while 60-150% increases were obtained for inoculated Caraibo. Discove1y 
and At las with full ferti ljwtion. The increase in root d1y weight due to inocu lation 
also increased the root shoot ratio of OP varieties, Nori hcrn Red and T mp roved 
Apoll o. lo genera l, inoculation im:reased P cont ent of the evaluated varieties 
from 0.20 to 0.2 1 (1{ 1 P whid1 also resulted to enhanced P uptake. The increase 
in P content of i.noculatcd tomatoes indicates P so lubilis ing activity of PGPR. 
With inoculation, thl.! total fruit weight of Rosanna was increased by 27% 
whil e Atlas showed 19% increase across fertilizer treatments. 

The results showed the different responses of OP and hybrid tomatoes 
to PGPR inoculation. There were OP and hybrid tomatoes which responded 
positively 10 inoculation while there were va rieties which did not show 
significant response. This vaiiation needs Lo be w riOcd un<.kr different field 
condition b~cause a s ignificant variety-PGPR interaction is crncia l in the 
adoption of PGPR inoculation technology. 

Keywords: PGPR, inoculation, tomato. phosphorus, open-poll inated 
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EFFECTS OF Jalroplza curcas L. liEDGEROW AND VA RJOUS 
MA 'JAGEMENT PRACTICES ON THE YIELD OF MAJZE 

AND SOlLPROPERTlES OFA_.l'\' ALLEY CROPP LNG SYSTEM 

*Rico A. M arin!. Robert G Visco2*, Arhu-o SA. CastiJJo2*, 
·!:Rex Victor 0 . Cruz2, and '"Wilfredo M. Carandang2 

'Coll ege of Fon:~try. Central Mindanao Uni versity, Mu:-uan. Bukidnon 
ricomari n~@ yahoo. ~om: :college or Forestry and Natural Re!>ourccs, 

Uni \·crs iry of th e Ph ilippines Lo Ranos, Lnguna 

The study was conduckd to evalunte the growth per formance of 
.larrop/ia curcas L. planted as cont our hedgerow (spaced 0 .5 meter along 
the contour and 4 meters b..:twe1::n contour: ) and its effec1s ou the n 1rious 
management practices on maize and soil properties of an a lley cropping 
system. This was laid out in split-split plo1 experimental Jesign replicated 
three times. Ferti lizer treatments comprised th1: main plot, pruning as Lbe 
subplot, whi le mulching treatments served as the sub-subplot. 

.Findi ngs revealed that average height and dinmcter growth oU. curcas 
hedgerow wen:: e11ha nced by higher pruning (75-cm) hn ving 124.89 cm 
and 5.5 cm, respecti vely. The low pni niug (50-cm ) hnd only an average 
hei ght of 84.89 cm and diameter of 4.9 crn 

Maize treated with organic biofertilizer ha d longer car length ( 16.05 
cm) and higher grain yield (2652 kg ha-i ) while those appl ied with pure 
inorganic fertilizer had shorter car and lesser yield. Dry matter and grain 
yield of mnize were enhanced wirh .J. curcas mulch prwling wit113793.c kg 
ba 1 and 2570.8 kg ha·1• respectively. 

Improvement of the soil chemical and phys ica l propert ies was 
observed when the contour hedgerows ha\e stabilized. Findings re\ ca led 
J. c:rm :a.s hedgerow's potent ial of preventing sheet erosion in loping farmland 
bavi11g soil accumulation ranging from 23.09 ton:-. h;;r1 to 36.5 1 tons ha 1 

whi le the no hedge plot hnc.l a soil loss of24.32 1011. ha·1
• Soil accurnula1ion 

was a lso obscn red to be higher when J. cur('(/s pruni11g was applied as 
mulch wilb 37.63 ton ba·1 while the plot wilb no mulching appli i.:aliun had 
only 20.88 tons ha-1• 

Fi nancial analys is showc<l that J. curcas hedgcrovv in an a lley 
cropping system had the capabili ty ofprovi<l i11g profit to formers. Treatment." 
wi1h hedges have higher l3eocfi t Cost Ra1io ranging from 2.7 to 3. 1 as 
compared with the no hedge plot with only 2. l. 

Keywo rds: agroforest1y, alley cropping. Jarropha curcas. ma ize, hedgerow 
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HEALTH STATt;S OF BANANA IN THE NA110NAL 
AND REGIONAL GERMPLASM COLLECTIONS 

Fe M. Dela Cueva'" ', Eric G Dinglasan' , Ma. Adelfa N. Lobrcs2, 
Lorna E. Herradura2, Olivia P. Damasco1 and Agustin B. Molina3 

'lnslitute of Plant Breeding Crop Science Cluster, Cnll ege of Agriculture. 
University of the Phil ippines Los Baii()S, Laguna findcu ev::i(@.yaho9~ 

2Davao Nation ;;i I Crop Resenrch nn<l Devclopmen1 Cen ter. 
13ureau of Plnnt lnJustry. Ba go-Oshiro. Davao City 

' Bioversity lnlcrnational, Los Bailos, Laguna 

A la rge collection of wil<l, edible, and introduced banana cultivars 
is being mninta ine<l in the national and regional germpl asm collections a l 
the Inst itute of Plant Breeding. UPLB an d Bureau of Plant lndustTy, Bago
Oshirn, Davao C ity. Banana bunchy top virus (BBTV), Banana bract 
mosaic virus (BBrM V). and Cucum ber mosai<' vims (CMV) a re the 
major viruses detected in the germp lasm collections. Virus-i nfected 
access.ion~ and/or cultivars were replaced with Yi ms-free materials. efforts 
to elim.i nate viruses through in-vitro techniques are also being exerted. 

rn BPl Davao. 10 out of 85 accessions \Vere infected either by 
DBTV or BBrM V~ hence, they were eradicated from the coll ection. In 
.lPB, BBrMV and CMV were detected from wild Musa ba!bisiana 
collections. A total of268 samples from 6 l banai¥ cultivars and accessions 
in in-vitro culture \Vere indexed thro ugh ELISA. A ll samples were found 
co be negative to vimses cxcepr one sample from (j rand Naine wl.lich wa · 
BBTV-positive. Jn the repository glasshou. e, an ex-s itu gene banking 
strategy. a tota l of 64 local and introduced b;;u1an:1 cullin lrs were indexed 
agai11s t BBTV, BBrM V, and CMV Of these, 32 accessions were newly 
rccoltccted to n:place the accessions that were lost either by natura l 
calamities or disease infrt..:tio n. :\foradong Puti, was l3UTV-ros itivc while 
one Pondol plant and two Moko plaJJts wl:!re CM V-po itive. J nfcct~.d pla nrs 
were eradicate<l from Lhc collections. 

Keywords: banana germplasm <.:ollection. in-vitro technique. tield genebank, 
ELISA, vinJs indexing 



30 Trans. Nnt. lead. Sci & TPch. (l'hilippi11c~J Vol. 33 (.\ o. 11 

AS-28 

CHAt~GES ON THE A~TlOXIDANT ACTIVITY 
AJ\0 TOTAL PHENOLICS CONTENT OF DIFFERENT 
LEAFY AND FRUIT VEG ET ABLES AS AFFECTED BY 

STORAGE TIME AND TEMPERATURE 

Wilma A Hurtada!.'.', FclicHo M. Rodriguez 2 

and Eusebia Joy B. Mendoza' 

1 Lnstit1.1tc ofTiuman Nutsi t ion and food, College of! luman Ecology and 
' Insti tu te of Plant Breeding, Crop S<:icncc ' lwa..:r, College of Agriculture, 

Uai\ er. ity of the Philippine~ Lo Baaos. Laguna "'iln"!ahurtadac'il.yahoo.com 

Antioxidants a rc known to provide hea lth benefits such as the 
prt:vcntion of diseases like cancer, cardio and cercbro ,·ascular diseases. 
Vegetables contain considerable amount or antioxidants. This srudy shows 
changes in the levels of antioxidant activi ty and total phenolic content of 
malunggay, pcchay chili leaves. sweet potato tops, and kangkong and fruit 
vegetables okra. tomato, eggplnnt., e1 111palaya, sitao as they arc affected by 
storage temperatures and time of storage. 

Ten leafy and fruit \'egetables were stored under cold and room 
tcmpcrntures and monitored for total phenolics contenr using the Fnlin
Ciocalteu method and antioxidative activity using th..: DPPH method until the 
end of marketability. Results were s tatistically annlyzcd. 

TI1e antiox idativc activity of leafy n;getabl~ l'torcd both at room 
temperature and refrigerated temperatures showed tha t prolonge.d and cold 
storage decreased. Tbe total phen0lics content of leafy vegetables storeJ at 
refrigerated temperature showed varied ct'fi.'CLS with chili and malunggay 
decreased. wliilc kangkong, _ wcet potato tops. and pcchay increased. 
Generally, leafy vegetables storc<l at room tempera ture showed increasing 
trend<; whiJc fruit vegetables ex.hibitoo dt-'Crcasing tota I phcnolics content except 
for okra and itao. 

Storage lime and temperaltl re affect the antiox.id<mt activity and tota l 
phenolic content of leafy and frui t vegetables. The total phcnolics content of 
vegetables a t room templ!ra ture increased while those a t refri gmated 
temperature decreased. Antiox ida tivc acth ·ity bcha cs o therwise. 

Keywords: Phenolics content, ant ioxidant activity. fruit vegetables. leafy 
vcg.dablcs, cold storage 
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NUTRITIONALAl\l).PHYSICAI, REQUIRE:MENTS FOR 
MYCKLIALGRO\\'TH OF Agrocyhe cylirulracea (DC.: Fr.) Maire 

Rosa Mia Cabaoting, Sofronio P. Kalaw* and Renato G Reyes 

Center for Trnpical Mushroom Research and Development. Department of 
B.iological Sciences, College of Ans and Science, Central Lu7.on State University, 

Science City of Mufi oz, Nucva Ecija spk3 J J §2<@yahoo.com 

Agrocybe c.y lindracea is a widely dis tributed edib le mushroom 
that u ua lly grows in fa llen logs and agricultural wa stes. This mushroom 
has great potential in the nutriceutical and pharmaccuti.cal indus tries because 
of its hypoglycemic effects, a nti-carcinogenic activity a nd antiox idant 
property. Although this mushroom is succe.-;sfuUy culti vated in Japan and 
Ta iwa n. the production technology under Philippine condition has not yet 
been developed. The results genera ted from this study will serve as 
benchmark information for the development of production teclmology for 
growing this mushroom. 

The research team evaluated different indigenous materia ls a nd 
physica l factors (pl I, aeration and illtunination) and different brrain ma teria ls 
for effic ient and luxuriant mycelia l growth and prolifera tion. Among the 
different indigenous cultun~ media eval.uated. sorghum sucrose gulaman 
registered ver y thin a nd widest mycelia l diameter w ith a mean of 82.67 
mm after 8 days of incubation while corn grit sucrose gulaman recorded 
very thin and sma llest myceLi al diameter witb a mea n of 40.67 mm. 
Moreover, coconut waler gulaman is the most suitable medium for optimwn 
mycelia !:,'fOwth with a mean mycelia diameter of 64 mm. Results fur ther 
showed that A . cylindracea cultured on coconut water gula man at pH 6 
incubated in sea led a11d a lternating light and dark conditions favored the 
mycelial growth and proliferation. Meanwhile, among the gra ins eva luated 
for mass production of fruiting bags, sorghLm1 seeds recorded the shortest 
incubation period with a mean of l 4 days while r ice seeds bad the longest 
i.ncubation period with a mean of 41 .33 days. 

Keywords: Agrocyhe cylindracea, biophys.iology, indigenous culture media, 
gra in spawn 
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THE EFFECTS OFA SMALL-SCALE COMMUNITY 
LIVESTOCK PRODUCTION ON TllE DIVERSITY 

OF THE FOREST FODDER SOURCE IN AN UPLAND 
VILLAGE OF BATANGAS, PHlLIPPJNES 

.Jose Nestor M . Garcia~' and Eduardo P. Paningbatan, Jr. 

Agricultural Systems Cluster. Uni versityofth e Phil ippine_ 
Los Ba11os, Laguna jnmg200 I (cvvalwo.com 

Li,·estock production bas been <lll integra l part of sc,·era l small-scale 
integrated farming systems. Most of these utilized communal fcc<l soLu-ces 
such as grasslands and forests as important sources of feed especially during 
the dry season when all other conventional feed sources bl'eome scarce. 
Extraction of the forests to supp ly foeds for tbe Li vestock invoh cs the alteration 
of this ccosyi>tem, which wi ll eventually result tn changes in the forest 
ecosystem and its capacity Lo provide ecosystem fum:ti.ons. There have been 
limited sn1dies on the change iJ1 forest di,'ersity as a resuJt of utilizing them as 
livestock feeds; hence, measLU-ing this change is tl1ercfore u ·cful. The cfTects 
of li vestock tethering on forest diversity was determined ou a secondary 
i:,rrowth mo/ave-type forest. which hmc been cxpo::-ed Lo long-term l.ivcstock 
tethering in the past. Tethering in vol vcd cutting of the fodder tree. and feeding 
the toliages to the livestock. Forl'st diversity and similarity of species were 
mcasw·ed and compared in two lambcape locations with lour and fi\·c sa mpling 
points on areas that were 'tethered ' and ' not tethered- to livest.ock. Forest 
di versity indt.:x was negatively correlated (-0.50) with tethering hut was 
significant only at l 7.0% level. It should be noted howcYer. that it wa · ten 
years since livestock tethering was stopped, forest regeneration may have 
a lready occurred. In both landscape locations. forest di ver:..ity was relatively 
higher in the · not tethered' areas than the ·tethered' areas. A low similarity of 
species was observed between the ·1101 tethered· areas and a higher similarity 
between the 'tethered' areas. A higher percentage of the !o dder species ex is ted 
LU the ' tethered" sites than the ' not tethered' site. The re. ults suggest that 
long-tcm1 livestock tethering in the forest would reduced fore.;t diversity nmJ 
tend to leave similar species. more or fodder tree species. 

Kc;vwords: fcm.~st di versity, li vestock production, in1cgratcd farming system, 
rcthcring 



'fra11~. i\'m. A cod. Sci. & Tech. (Phili11pines) Vol. 33 (.Vn. f J :lJ 

AS-31 

Le11ti11us tigrimts, AN ADDITJON TO NE\VLY 
RECORD ED AND SUCCESSFULLY PROPAGATED 

WILD STR.\LN OF PlULIPPlNE EDIBLE MUSHROOM 
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Sofronio P. Kalaw2, Renato G Reyes2 and Fumio Eguchi3 
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1Centcr for Tropical Mushroom Research and Dcveloprnenl, 
Department ofOiological Sciences. Coll ege of Arts and Scie11ces. 

Cen tral Luzon Swtc Un iversity. Science CityofMunoz, Nueva Ecija 
Yfakasaki University of Health cind Welfare, Gunma, Japan 

Most of the commercially cultivated mus hrooms in the Philippines 
were imported from other couutries and their cultivation technologies were 
rnodifie<l to suit the local conditions. Though wel l ac(;cpted by most Fi lipinos, 
these imported strains are not always available in the local market and one 
o f the strategies is to use our O\Nn mycologica l resources. In tbc past. we 
were suc cessfu l in the domes tica tion of Col~vb i a. Sch(;;ophy llum. 
Ganoderma, C'oprinus, Auricularia and Volvariella. Another wi ld locally 
grmving mus hroom with nutraceutical potentia l is lentinus tigrimt ', which 
are usually found growing on fallen logs. ln our de..;;irc Lo develop a practical 
proclu<.:tion technology for this mushroom. we i.niliated s tudy on its 
biophysiology. The secondary mycclial. growth and fruiting body performance 
were elucidated with special reference to the influence of different Lndigenous 
culture media, pJ L aeration and illumination. T he secondary mycelia grew 
best on coconut water gula man with a pH of 8 while being incubated in 
. caled and dark condi.tion. Among the evaluated granular spawn, palay 
s~eds yielded very luxuriant rnycdia l growth having the shortest incubation 
period of 5 days. Highest biologica l effic iency of 15.93% was recorded in 
a formulation consistiug o r 8 parts of rice sh·aw I 2 parts of sawdust. 
Lentinus tigrinus has a great potentia l for cultivation as <mother newly 
ret:ordc<l and propagated Philippine wilc..I edible mushroom. 

Keywords: l entinus 1igrin11s. biophysiology, secondary mycdia , mycelial 
grow1h, biologica l cfticicncy 



34 Trans. Nat. A cad. Sci. & Tech. (Philippines) Vnl. 33 (No. I) 

AS-32 

THE SUSCEPTIBlLITY OF THE LACEWlNG BUTTERFLY~ 
CETHOSIA BIBLJS lXSULARIS C & R FELDER 

(NYMPHALIDAE: LEPIDOPTERA) TO CRY l AB PROTEIN 
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'1BIOTECH - University of the Phil ippine Los Bni'ios, Laguna 
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~1m1it1.1te ofAgricll lture and Natural Resourc~s. Dl':parnncnt ofEntomology. 
U11iv1..-rsi!y ot'Ncbra:.ka, LincolJ1 , NE 8308 I 6 

There are very few studies in the Pbilippioe:; related to the risk 
as~essment of Bt corn to non ta rget organisms. The lacewing burtcr tl.y. 
Cethosia biblis insularis C' & R Peldcr is a 11{)11 target organism and an 
uncommon bullcrtly present in riparian area (la nd immediately surrotmding 
water source) where Bt corn is planted. Tt feed~ on 11owers where Bt corn 
pollen are deposited dwing pollen shedding. This study was conducted at 
NCPC-CPC Plant Quaranti ne Support Laboratory from January 2009 to May 
2010 to find out the effect of Cry I Ab protein on the lacC\\ing buncrtly. 

Bioassay using the maximum hazard dose ( i.c approximately lOx the 
maximLm1 C1y I Ab protein in Bt corn) was done. The estimated amount of 
Cry I Ab protein in Bt corn pollen is 0.09 mg/g pollen. Whole Leaves of 
Adenia w cca, the host plant of laccv,:ing butterfly were soaked in Cry 1 Ab 
protein and air dJied. Another set of leaves were dipped iJ1 O.J M carbonated 
buffer and these served as comrol group . Ten three day-old la rvae were 
exposed per leaf. Nine trials or 450 treated larvae a ud 450 non-u·eatcd larvae 
were done. The percentage mortality range for the treated group was 0-10'.Vi> 
with a mean of 3. 11 %. The percentage mortality range for the control group 
was 0- '14% with a mean of I .56%. The range of weight in grams of th~ 
treated group was 0.016-0.053 with a mean of 0.035 while the control group 
has O.Ol l-0.045 with a mean of 0.033, respectively. Differences ou mean 
mortality and mcau weight of treated control leaves using t-test witb computed 
va lues of0 .704 and 0.3 15 were not signifi cant. Hence. the Cry l Ab protein 
was not toxic to the lacewing bultcrfly. 

Keywords: Cry 1 Ab protein, Lacewing, Butterfly, Susccpt ibiliry. L~pidoplem 
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MARKER-AIDED TRANSFER OF GENES FORD
CAROTli:NE BJOSYNTHESIS INTO POPULAR 

PHILIPPINE RICE VARJETJES 
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·, Jean J. Somera', Emilie O. F.spejo1, 

Christine Jade A. Dilla2, Gerald B. Ravclo 1
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' Philippine Rice Research Inst itute, Maligaya. Science City ofMtu'loz, 
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Golden Rice accumulates 13-carotcne in the grains and is considered 
as a sustainable and effective food-bao:;ed stralCb'Y to alleviate vitamin A 
deficiency. Through DNA marker-assisted recurrent backcrossing, Golden 
RiceJ (GR J) locus was introgressed into PSB Rc82 and NSIC Rc l28 
varielie . Selection in the progenies was based on yellow-colored dcbulled 
grains ailcr bleach treatment. presence of GRJ-spccific PCR amplicons. 
high recovery of the recurrent parent genome. good agronomic traits and 
high bctacarotcne content. Parenta l recovery was measured using 
phcnotypic data and polymorphic s imple sequence repeat (SSR) markers 
(98 for PSB Rc82 and 103 for NS lC Rel 28 progenies). After 2-3 
backcrosses and 3-4 selfing generations, ni11e introgression Uncs (four from 
PSB Rc82 and five from NS IC Rc l 28) were selected. SSR data revealed 
at least 80% genomic recovery of the recurrent parents. The highest B
carotene concentra tion in the progenies using samples stored for two months 
at ambient temperature was 1.80 ~1g per gram of mi lled grains compared to 
1.62 ~1g/g in the GR donor. These results illustra te the feas ibi lity of 
transferring Golden Rice trait into popular local varieties using this approach. 
Concomitant with the work on GRI was the introgression of Golden Rice2 
event R (GR2-R, - 36 µgig) rnto PSI3 Rc82. With higher bctacarotene 
content, G R2-R will be used i.n line development. single- and multi-loca tion 
field tests. biosafcty and sensory evaluation.. and other tests required for 
regulatory approval and varieta l release. Activities towards combining GR2-
R with resistance to tungro and bacterial b light in elite genotypes a rc 
underway. 

Keywords: Golden Rice, vitamin A deficiency, beta-carotene, marker
assisted introgression, varietal evaluation 
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Dihaploid technology has become a promi ing tool in breeding for 
producing homozygous lines more rapidly than most -.;OJl \rentiona l breeding 
methods. Doubled haploids (DH) are also excellent materials for genetic 
srurues because of their bornozygosity and uruformity. A total of 313 DI Is 
were generat~d thru another cul ture fr om the Fl of PSB Rc lO and 
I\ ipponbar~ . Characterization of these OHs ievcaled the very high 
homogeneity aud stability at lhe o r-;:A level using SSR analysis and under 
fie ld conditions. 

Field trials of 237 DHs in 2009 W resulted in selection and 
advancement of 54 superior lines in 2010 DS and WS. Ten 10 DHs have 
been selected as promising lines based on high yield, phenotypic acceptability, 
tolerance to major pests, and unifonrnty which a re better/comparable to 
tbe checks; PSB RclO, PSB Rcl 8, and PSB Rc82. hi less tJJ:m 3 yea rs, 
elite breeding li nes \Vere developed while com•entionnlly, it take:- 6-7 years 
for sclccied inbred · to reach yield ttial. Stable and potential donor parenta ls 
were also devcl1Jped and inclltde<l in the gennpbs rn pool based on resistance 
to blast (9), early .maturi ty (3), enhanced grain quality (3). and short to 
medium plant height ( 10). On the other ha nd. a ma ppi ng popul<1tion 
consisting of219 DHs was used for identify Lng QTI. for grain qua.lity traits 
usi ng 205 SSR markers. Thirteen QTLs were identified; three for amylase 
content a11d Gve each for gel con istcncy and gelatinization tcmperatur~' . 
QTL mapping for drought tolerant traits such as days 10 maturity. spikclet 
fertility, early vigor, and green leaf retention is now ongoing using the same 
mapping population. Information on mapped QTI.s associated witb these 
h·aits and the SSR markers that have tight linkage to them may be used to 
speed up l'hc process of brel~<ling new rice varieties with better qua lity and 
drought tolerance through molecul:u marker-assisted selection (MAS). 

Keywords: anther culture, QTL, Jouhled haploid. , ~SR markers, MAS 
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PwtJ {rra thogenicity to wheal) is a loc us conditioni ng the 
specificity of Avena/Triticum isolates of Magnaporl.he oryzac on \vhcat 
identified among F

1 
progeny dc.'I'ived from p;:u:ent cross between an Avena 

isolate ca[rying the avirulence a llclePWT3 and a Triticum isolate carrying 
the virulence allele pwt3. To confirm the monofactorial segregation of PWT3, 
an F 

1 
culture was backcrosscd with the Triiicum isolate four Limes producing 

near isogenic lines ofthc ihticum isolate carrying PWT3. Several hexaploid 
and tetraploid wheat cultivars including bnrlcy inoculated with two paTemal 
isolates and a near isogenic line of Triticwn isolate responded to PWT3. 
R epresentative cultivars of hexaploid and tctrapl oid w heat cullivars 
inoculated with 3 1 BC4F 1 cultmes were resistant to all PWT3 caniers and 
su ceptiblc LO all pwt3 caniers, suggesting that they recognize PWT3. 
Resistance geue Rwt3 corresponding to PWT3 w:is identi tied in wheat 
cullivars including a resistance gene in barley which may correspond Lo 

PWT3. These re:;ults suggest that PWT3 could be ub.iquitously involved in 
the avirulcnce of the Avena isolate on whtmt and barley because of tbe 
possible ubiquitous distribution of Rwt3 on these cereals . PWT3 locus was 
mapped on chromosome 6 using SSR markers providing a starting point for 
cloning of this gene. 

Keywords: avirulence gene, gene-for-gene interaction, lvfagnaporthe 
01yzae, resistance g ne, wheat blast 
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J\baca. <m indigenous tibt:r crop. i. a major export commodity or 
the country. Assessing the genetic diversity of abaca is n prcrequisiLc lo a 
successful breeding program. Using microsatcllitc markers, tJ1c genet ic 
diversity of abaca in Luzon, Viasayas and Mindanao was detenni.ned to be 
highly diverse (I = 0.67). These variati.ons present i11 abaca population arc 
needed in widening the genetic background of the species. thereby. providing 
a wide selection of parents for abaca breeding programs. The genetic 
structure of abaca population is considered as genetically ht!terogcncous 
with 94% variability within population (AMOVA). Principal component 
analysis revealed sbari11g of alleles in three populations. Distance matrix 
analysis clustered abaca genotypes from Luzon, Visayas and Mindanao 
into three big groups and six smaU groups. This study also optimized SSR 
markers wiih hjgb polymorphism informat ion content (PIC) va lue (0.48 to 
0. 79). A combination of SSR markers that can diffcrL'nriate T gcnom L' 
(textilis), B genome (balbisiana) and A genome (acum.inata) of the genus 
Musa was also identified. Using these markers. ~ornc of the <luplicate 
accessions of abaca in tbc gene bank were n.:cog:nized. Li kewise:::, these 
SSR markers can distinguish susceptible, tolerant and resistant genotypes 
lo abaca bunchy top disease (AbBTD) which are crucial for ma rker-assisted 
breeding for AbBTVD resistance trait. These results are useful for ahaca 
varietal identification, gen11plasmcharacteriz alion, marker-ass isted selection. 
and for the development of DNA-based diagnostic kit for AbBTV disease. 

Keywords: genetic diver. ity; phylogeny, microsatellit~, molecular markers, 
fiber 
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GE~TIC DIVERSITY AND CLUSTER NG OF PINEAPPLE 
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Genetic varia tion among 14 pineapple genotypes was assessed through 
molecular characterization us ing Random Ampl.ified Polymorphic DNA 
(RAPD). RAPD was utilized to measure the genetic diversity and relationship 
among the different genotypes. The Doyle and Doyle extraction method 
was done in the DNA extraction of the 14 pineapple genotypes. Two Operon 
primers (OPY-15 and OPAV-06) were used in the PCR - b ased RAPD analysis 
o f th~ diffe rent ge noty pes. Of the two primers used. O PY- 15 
(5' AGTCGCCC1T3 ' ) yielded consistent DNA polymorphic ampli fication in 
repeated trials and generated 11 banding patterns ranging from 0.40 - 3.00bp. 
Using primer OPAV-06 (5'CCC'GAGATCC3 '), banding patterns fom1e<l were 
not clearly identified. C luster ana lysis was done by similarity matrix within 
the NTSys progra m using tmweighted pair-group method with arithmetic 
averages (UPGMA) to determine values of genetic distance. A dendrogram 
of the 14 genotypes separated the pineapplt: cult ivars and hybrids from the 
wild relatives. Based on the dcndrogram a t 0 .76 similari ty eocf1icient, the l 4 
genotypes were divided into fotu· clusten.: C luster I, Ananas bracteatus; Clus ter 
2, 'Smooth Cayenne' , ·MD2', ' Aklan· anc.l ' MG3 ' : Cluster 3, ' Red Spanish', 
'Clone 74', 'NP2' a1Jd 'Queen'; and Cluster 4. 92-1 (hybrid), 'DM Gold' , 
92-2 (hybrid), ·sweet 16' and Calauao (ornamenta l-like) . i\.t 0.5 l ~oetlicient 
s imi larity. 3 clusters were generated: Cluster l , Ananas bracteatus: C luster 
2, ·smooth Cayenne'. ' MD2', 'Aklan', 'MG3 ', ' Red Spanis h', ·c lone 74 ', 
'NP2 ' and ' Queen ' ; and Cluster 3, 92-1 (hybrid), ' DM Gold', 92-2 (hybrid), 
'S·weet 16' and Calauan (ornamental-Like). The RAPD of the 14 pineapple 
genotypes studied could be an idea 1 tool for detection of variation and 
rela tionship among genotypes and hence, can be usefuJ in the assessment o f 
genetic diversity and clus ler analysis of pineapple germplasm accessions and 
varieties. 

Keywords: pineapple, genetic diversi ty , operun primer. c luster analy is, 
dendrogram, randomly amplified polymorphic DNA (RA PD) 
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LTh'ES USING MORPHOLOGICAI.AJ.~D SSR MARKERS 

Imeldalvn G. Paca!,ia*, Leah P. Coloma, 
Virginia P. Luciano and AJex T. Rigor 

Plant Breeding and Biotechnology Divis ion Philippine Rice Research institute 

Science City ofMlU1oz, Nueva Ecija m1elQfilyn_,pa~da(l4gmail.c;gm 

Genetic diversity is a prerequisite in any breeding program. Genetic 
diversity can be measured by different approaches such as pedigree analysis, 
mo1phological data and use of molecular markers. In this study, we evaluated 
the diversity of 175 parent lines (39 maintainer and 136 restorer) used in 
hybrid rice breeding program at PhilRice using 26 qualitative, 12 quantitative 
traits and 38 microsatellite or s imple sequence repe.at (SSR) markers. The 
data was ru1alyze<l using Unweighted Pair-group method with arithmetic 
mean (UPGMA). Morphological analysis reveale.d two major clusters with 
similarity coefficient of 3.09. Out of the ~8 tnits analyzed, eighl. gave 
significant contribution for the separation of some individuals and groups of 
genotypes. The percentage of contribution of each trait to total genetic 
variation was es timated through principal component analysis (PCA). 
Analysis based on SSR markers showed two major clusters with similarity 
coefficient of 0. 7 1. Four maintainer lines represented one group whereas 
the other group consisted 36 maintainer and 56 restorer Lines. Combined 
analysis a lso showed two major clusters with similar ity coefficient of 0.42. 
One cqnsisted of only two maintainer lines where.as other comprised 37 
maintainer and 55 restorer lines. Overall, the results showed an average 
dee,'Tee of variation among the hybrid parent lines indicating that there is a 
need for new germplasm source to improve the diversity of our hybrid 
breeding materials. In addition, the study provided important information 
for hybrid rice breeders on heterotic group identification and enhancement 
of heterotic F 1 combination. 

Keywords: genetic diversity, heterosis, hybrid rice, SSR, UPGJvLt\ 
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GERMPLASM COLLECTION BY DNA FINGERPRINTING 
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The PhilRicc Genebank was established in 1985 and hold5 11 , 259 
collections. Most of the collections came from the elevated Cordi lleras, 
from agiicull u ra l colleges and develop ment centers as well as opportunistic 
collecting by Ph.im .. 1ce staff. H owever, wi th the limited resources such as 
finite storage spn\;e, low processing an<l mamtenance outlay, there is an 
m gent need to .identi fy duplicates and 11nique accessions for maximum 
resource utilization. The morphological characterization procedure prec;ently 
employed in the PhilR ice genebank is inadequate for this purpose because 
it represents a narrow portion of the genome and are influenced by the 
environment. The study aimed to: obtain D ~A fingerprints of 427 dee 
germplasm accessions in th0 Pb..ilRice Gem.:bank using the multipiex. SSR 
system. and determine the level of DNA polymorphism among the 427 rice 
accessions. 

The dendrograms generated from UPGM and boot trapping revealed 
100% similarity coefficient for Bi11augkuro acccs ions from Oc-cidenLa l 
Mindoro. Binuhangin and BW1talan accessions also from Occidental 
Mindoro as well emerged to have I 00% similarity coefficients. Bolig-bolig 
access.ions from Paiawan and Banate accessions frorn Iloilo both showed 
I 00% similariry cocfftcieots. Such accessions are hence consic!e.rcd as 
redundants. On the other hand, 22 unique ace~ ion' were detected in 
the gerrnplas rn. in conc lus ion, the a llelic divers ity revealed by multiplex 
PCR consisting of 4 SSR marl ers serve~ as baseline informatiou of tbe 
genetic diversity of the 427 r ice gerplasm accessior.1.. MuJt iplex PCR 
enhauces the efficiency uf SSR markers, thus providing a marker system 
allowing heterozygosity assessment. The multiplex proce<lnre was also 
found useful in dc1ennining redundancy in the germplasnt 

Keywords: DNA F ingc111rinting, gennplasm, polymorphisms 
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ANTlOXIDM"'f CA"PACJTY, PHENOLIC CONTENT AND 
SENSORYPROFfLE OFPEANUTSKIN INFUSTONS 
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20epartmenl of Food Science and Technology, The Uni \·ersi ty of Georgia, 
1109 Experiment 't, Gtitlin. Georgia 

The popularity offunctional beverages lec.I to the ~earch forallern.ative 
soureti~ of raw material<> that provide both great taste a11d functionality to 
consumers. Peanut skins, a thin papery skin that encases the peanut seed. 
are a rich source of phenolic compounds and their utilization i.n beverage was 
exploited. The objective of this study was to determine the total phenolics 
(TP), antioxidant capacity (AOC), phenolic content and dc:scriptive sensory 
profile of peanut skin i.nfosions and evaluate the relation hetwecn these 
properties. 

Raw pl:anuts were blanched at 100°C. 10 Lo :W min, and skins were 
collected. Hot water infus ions were prepared and AOCs were measured 
using TP and Trolox equivalent antioxidant (TEAC) and oxygen rarucal 
absorbancc capacity (ORAC) assays. Revcrscd-pba. c HP.LC was used to 
delennine phenolic acids, stilbenes and ilavonoids. Trninec.I punels evaluated 
the . ensory profiJe of peanut skin tnfusions. 

Principal component (PC) analysis showed that the cumHJativc percent 
of variabi lity accotrnted for by the first tlu-ec PCs is 87. 9%. PC l. accmmting 
for 44.2% of the variance, appears to be associated with TP, TEAC, ORAC, 
the compound resveratrol and the descripti e attributes ·woo<ly', 'biller ' and 
'astringent'. PC2 explained 3 I .0% with large loadings relating to the attribute 
'clarity', <.md the compounds protocatechuic and caffeic acids, and querceti.11. 
PCJ ( I 2 .8%) appears to be associated with the compounds catechin. 
epic<1techin and p-coumnric acid. D istriburion of skin infusions for the fi.rst 
two PCs reveals two sample groupings. These findings suggest that peanut 
skm type may significantly alter AOC properties, phenolic composition and 
sensory properties. Beverage products with p~nut skins. as an alternative 
health beverage, may dcliv..::r beneficia l effects to human health. 

Keywords: peanut skin, inti:tsions, phenolic..<>, antioxkiant capacity, descriptive test 
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The potential role of tropical for~ts to sequester atmospheric carbon 
is considered to be tbc most practical and effe-etive way to reduce the release 
of COi. in the atmosphere. The stuJy focused on the estimation of the 
aboveground biomass of timber resources in PFLA 2 located at Mt. Ma~.Jing 
Forest Reserve which is characterized by moderate to steep topography. 
The elevation of the reference point is 261.37 1 meters above sea level and 
the vegetation is dominated by ba.lobo, kaong, rattan, and shrubs. In lhc study, 
b iomass estimate in PFLA 2 in the year 2008 was 402.62 Ions per hectare, 
35 1.881'onslha in 2006 and 2 17.44 tons/ha in 2004.Tbc established database 
through Arc View 3.2a displays the map of PFLA 2 and the locations of the 
trees as well as the biomass per tree spccie.s. Points (individual tree) and 
polygons (grids) on the map c.an he associated wit.hits vaJious descriptions ill 
the database. 

This study a irned to: ( 1) to estimate the biomass of timber resources; 
(2) to detennine the biomass changes in the area, and; (3) to develop a GlS
assisted biomass database for PFLA 2. The daia Wt.-'l'C collected from one 
hectare plot of PFLA 2 using grids of 10111 x I Om where the diameter at 
breast height (e" 5 cm) of trees was measured. Secondary data in 2004 and 
2006 were obtained from the Office of the Coordinators for Research 
Exrensions and Linkages (OCREL). Biomass was estimated using the fonnula: 
Y = exp {-2.134 + 2.530*111 (D)}. The data were analyzed, stored and 
manipulated through Arc View G JS sofuvare. A da tabase o f trees in the 
PFLA 2 was produced. 

The estimation of biomass or biomas. density is ncx:essury tool to explain 
the flow of carbon (energy) in the ecosystem. 

Keywords: arc view, biomass, C0 2, climate change, GlS 
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This study assi;s ed the dynamic of en<lomycorrhizal [ungi and 
estimated fine root biomass of forest wildlings through soil coring within 
2x2 m regeneration plot h1 tlu·ee permanent field laboratory areas of Mt. 
Makiling to dccerruinc the possible correlation among endoinycorrhizal fungal 
diversity, pen.:entage root colonizatio~ fine root biomass, and diversity of 
forest wikllings. four genera (A caulospora, Gigaspora, Glomu.v, and 
Scutel/ospora) and 14 spe~ics ofisolated spores of endomycorrhizal fungi 
were characterizc<l. Glomus species was dominant comprising 90% of 
the total density of endomy(;Qrrhizal spores. The di \'ersity of cndomycorrhiz.al 
fungi in three PFLAs was relatively low 10 moderate, mo t probably due to 
good condition of the areas. Also, endomycorrhizal fungi were possibly 
more spccific to soil tyl_Je Lb.an to host type, thus, comprehensive studies of 
soil propcrtii..:s such as soil pH, texture, nutrients. organic mattc:r, moisture 
and soil organisms should be made. Roots of forest wildli.ngs colle<.:teJ 
from three PFLA.s exhibited pccial izcd st ructures :<uch as nrbuscules and 
ves icles, and non~septated hyphal strand uggesting endomycorrhiza l 
associa tions. Fine root biomass obta ined from three permanent plots was 
comparati vely low for a tropical rainforest. Although. the tmn out could be 
attributed to certain procedural lap es. Therefore, in the estimation of fine 
root biomass procedures should be pennutated and magnified to increase 
tine root recovery. A tota l of 46 ·pecies of forest \vi ldlings were recorded 
in three PFLAs. The diversity of cndomycorrhizal fungi \Vas not significantly 
correlated to the diver, ity of fores! wi!dJings. Overall, farther st11dies should 
be undertaken to detennine and establish the rdationship of endomycorrhiza I 
fungi and forest wildling. to fully understand their dynamics. 

Keywords; dynamic . enclomycorrhiza , endomycorrhizal fungi, forest 
wildlings. fine roots 
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Banana streak badnavirus (BS"v'), one of the five dt·sctibed 
viruses infecting banana CMusa sp ), is currently being consiJered a serious 
threat and major constraint to .Musa genetic improvement and germplasm 
movement. The vims occurs as non· illfedfous endogenous, wherein viral 
sequence is incorporated mturally on.Musa genome, or infectious episoma~ 
which can origirn1te through activat ion from the endogenous. sequences 
tTiggered by abiotic stress like tissue culture and drought condition. 
Accurate detection method must be devcloped/a<lapted and used to index 
the exjsring germpJasm for the presence of epic;omal BSV. Vir.us detec6on 
was done using Immu11ocapture-Polymerase Chain Reaction (IC-PCR), 
wbicb speciiicalJy detects cpisomaJ virus. Using pw-ified BSV aJ1tibody 
and BSV Fl/RI primers, IC-PCR showed that 18 out of the 22 cultivars 
tested (82%) gave an amplification product of 220bp indicating the 
presence ofepisornal \~ms. Only 4 cultiva.rs ( 18%) were negative to BSV. 
It was noted that all the leaf samples colJccted from the gennplasm came 
from plants with no typicai symptoms of virus infoction. Based on the 
results ofrC-PCR, it is very important to use an accurate and effective 
detection method to determine the presence of epis<11nal BSV in the 
gcm1plasm co llection as part oflight integrated management measure~. 

Keywords: Banana ~ freak badnavirus. Immunocapture-PC'R, _Musa 
germplasm. endogenous, episomal 
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The average population of major insect p~ts and the i.r natural 
enemies in inbred und hybrid rice wa$ compared during wet se..1son in 
Digos, Davao del S ur. Ph ilippines. F ield survey and monitoring was 
conducted on 50 sekcted farmer::: ' field at weekly imerva l throughout the 
cropping season. Samples were collected using sweepi ng met·bod and were 
transporced to laboratory for proper taxonomic identification. Data on 
average popu lation were subjccte<l to t-Test. W11irt:. ~ temhorc.r (Scirpophaga 
innotata Walker, green lea thopper (NephotC'ttix spp. ) ~md brown planthopper 
(Ni/aparvata lugens Sta l.) were recorded as the dominant insect pests. 
Results shO\ved that average population oflcathoppcr and planthopper both 
in hybiid and in bred rice was h ighest a l 35-42 days after transplanting 
(DAT). Significant difference between k athopper population in hybrid and 
inbred rice was recorded at 5'% level. Hig.hesL s!"emborcr eggma ·:-; count 
was recorded 35 and 63 DAT for inbred :rnd hybrid, respectively. Adu lt 
s temborcr incidence was highest al 70-77 DAT. Tota l average population 
of predators ( Cocci11cl/idae, Miridae, Tctragnathidae, a nd Linyphiidae) 
and parasitoicls (lchneumonitlae and Pipu.m:ulidae) v.as :1 percent higher 
in inbred than in hybrid. It was noted Linn the;: abundance o f these na tural 
cncnlies is dependent on the 3\'a ilability o f thdr host a l a given crop growth 
stage. Tllis study confirmed th at insect pests are impmt ant component in 
tbc population dynamics o f natural enemies . 

K <.'ywords: Davao del Sur, hybrid r ice, Lnbred rice. Lnsccl pest, natu ra l 
enem ie 



Trans. Nat. Acad. Sci. & Ted i. (Philippines) Fol. 33 (No. I) 47 

AS-45 

AM ULTlPLEX PCR DESIGN FOR TH.E DETECTION OF THE 
ABACA BUNCHY TOP VIRUS (ABTV) JN LEAF SAMPLES 

Christina Lora M. Levson and Vcrmando M. Aq uino* 

National Inst itute of Molecular Biolugy au<l Biotechnolugy, Uo i\.crsity 
of1hc Philipp iJ1~s Dilim~m. Que7on City ~1~aguio_Q@g_1bb.up9.edu.ph 

The abaca bunchy top virus or ABTV is one of the mo~t devastating 
pathogens 1bat infect ahaca today. A key element in preventing its spread is 
early detection and disease indexing of planting materials. To this end, a 
design for a multiplex PCR able to detect the presence of ABTV DNA has 
been developed. Four primer pa irs were used: Three primer pairs target 
ABTV genes, namely the coat protein, moveme11l protein, and replication 
initiation protein (Rep) genes. In addition, a fourth primer pair targets a 
region iJ1 the chloroplast N ADH dehydrogenase subunit (ndhB) gene, which 
is conserved in diverse plant taxa. Amplification of the ndhB gene serves 
as aD internal positive control. Ln the detection of plant viruses. the PCR 
template is often the total DNA extracted from plant samples. Hence, the 
ampliJication ofan internal positive control would determine if PCR conditions 
are favorable to amplification of DNA and to an extent, if the qu ality of the 
DNA template is acceptable. Each primer pair used for multiplex PCR 
yields an amplicon of a unique size to ensure unambiguity. An idea l result 
for the said multiplex PCR design would be the amp lificat ion of lhc ndhB 
intron in all samples 01ealtby and infected) and al the same time, the 
amplification of ABTV only in infected samples. The multiplex PCR design 
outlined above have been tested ou 30 leaf samples taken from Bicol and 
Leytc. Results of the test have so far corroborated with parallel assays 
using ELISA (cw.ymc-Jinked immunoassay). 

Keywords: abat:a bunchy top virus, ARTY, multiplex PCR, virus detection. 
coat protein gene, movement protein gene, replication initiation protein. ndhB 
gene 
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PCR-BASED IDENTIBICATJON OF POTYVffi USES IN 
JNFECTEDABACAPLANTS USING CODEHOPPRil\fERS 

Katherine R. Ramirez and Vcrmando M .. Aquino* 

National Institute of Moleculru· 13iology and Biotechnology 
College of Science, University ofthi.; Philippines 

Diliman, Quezon City VJnaqui11c.@111bb. ~pd.e<lu .ph 

'fbc abaca fiber industry is one of Lhe mo~t lucrative businesses in 
the cow1try since the Philippines supplies 84% of the total demand in the 
international market and t:ams US $ 80 M arnmally. However, in recent 
years, tht! abaca i.udustry sutfors from severe i11festations caused by different 
plant v iruses. Most vira l dii-;cases are identified based on symptomatology 
alone. Most viruses belonging to the same family oficn show !he same. 
symptoms partic ularly the potyv iruscs. Infected leaf samples showing 
symptoms typical of bract mosaic infection were collected from Bicol and 
Davao were used in the study. A new approacll was de\·eloped in the 
identifica ti on of potyvirnscs. CODEUOP \ ) f consensus d~g~ncratc hybrid 
oiigonucleotide primer was designed based on the consensus sequence 
targeting the C-tcrminal ha lf of the coat protein. wh.ich has the most 
conserved sequences in a potyviral genome. The CODEHOP forward 
was paired with a published degenerate NJ primer to spe<.: i1'ic11 lly ampl.ify 
the C-tenninal half of whichever potyvirus present in the sample. The 
Bicol isola te produced a 700 bp a mplicon while the Davao i olate produced 
an 800 bp arnplicon. Both amplicons were clom::d into PCH 2. I c louing 
vector (Invitrogen) for sequencing. Sequences were an alyzed using internet 
based programs, Blas! and M ultalin. Blasl sequences re caled that B icol 
is olate showed 98% identity with banana bract mosaic vi.nis while Davao 
isolate showed 98% identity with sugarcane mosaic virus, recently identified 
as abaca mosaic virus. These resu Its proved that even though both isolates 
were morphologically identified as bract m.osa ic, based on COD EH.OP PCR, 
the two isolatt-'S , Bicol and Davao, were infected with two different viruses. 
banana bract mosaic virus and abaca mosaic virus respectively. 

Keywords: potyvi.rus, symptomatology, CODEHOP, coat protein, ba nana 
bract mosaic virus. mid abaca mosa ic viru 
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M INT.VTIZING BACTERIAL LEAF BLIGRTAND OTHER 
DISEASES TN RISE USLNG ORGANIC PESTfCIDE 

Evelyn B. Gcrgonl*, Gracia H. Amar2 and Dan A. Saclangan1 

'Gcrmpla!'rn and eed Health Di vii.ion, PhilRicc,Science City ofMtuioz. 
l\iueva Ecija e1>2ergon@Y!!hoo.com an<l 2Phi1Ri c..: . • an Mateo. Lsabela 

The CUtTent agncultura I y ·tcm calls for organic-ba ed res ticicles 
to ci void hea lth and em ironmental hazards. Bence, wi.: evaluated lactic 
acid labeled Antica against two imponant disca"es of n ee, th~ bacterial 
blight (nLB) and tungro. On-fal11'1 trial in RCBD was conducted using 
NSI Re 156 and PSB Rc721 I in ueva Ecija and I abcla. respectively. 
Treatment~ v.ereAnlica a spray at 5. I 0, 15. and 20 ml/L wa ter, Antica 
as ·ccd coat(, C). cnpper hydroxide [ 'u{OH)2] at 3.75 g/L water. and 
untrl!ate<l control. Cypermetrin, was used in Isabela instead of [Cu(OH)z]. 
Seed treatment was aL'>o exclu<lcd. Application was done at 2-week inter\'als 
5 day. aft.er trn11splanting (DAT) until heading. Oiscases. arthropods. and 
phytotox icity were assessed l week after treatments. Antica at 5 ml/L 
water re<luccd BLB incidence by 17.5% and st!verity by 33% at 42 DAT 
compared with the untreated control. A.,, disease progre -;cd, Antica-plots 
remained to have le er BLB incidence and severity. At 75 DAT, BLB 
incidence and severity were lov.est in plots ·prayed with 5 ml Antica/L 
water with 33. 7% reduction in incidence and 25% reduction in se erity. 
Incidence of tungro, although low, was also reduced in Antica-treated 
plots \.Vi th as much a. -0% . [n fsabcla, BLl3 wa lower but data showed 
17-25% reduction in incidence in Antica prayed-plot . Bacterial leaf 
streak, which occurred in higher frequency in Jsabdn wa also reduced 
by 25-39%. SC-plots wen: not stat i tically diff crcnt from control. Antica 
al o reduced the munber of hcrbi\ ores such a grc:en leafhoppcrs, bro\\11 
planthoppers, and white-backed plaot bop pers wi thout affecting the 
predator and parasitoidl. except for coccinelids whose densit ies dropped 
in plots treated with 20 ml Autica. No pbytotoxicity were observed in all 
rl01s indicating that Antica is ale for use in rice. Antica gave a yield 
advnutage of7.3 to 13.87 % over tbc other treatments. In most instances, 
/\11tica was effective a t the rate of 5 ml/L water. 

Keywords: Antica, lactic aci<l, dis~1se, BLl3, BLS. t1mgro, herbivores, 
nee 
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FUSARIUM EAR ROT: MOLECULAR C'HARACTERJSTJCS 
OF THE PATHOGEN AND BOST RESISTANCE 

Cecilia B. Pascual*, Eureka Teresa M. Ocampo, 
and Artemio M. Salazar 

CSC-IP13, College ofAgricultur..:, University of th~ Philippines 

Los Banos, Laguna cbpascual22c{i)y.!)hoo.com 

The fungi Fusariwn moniliforme Sheldon and Fusariwn proiiferatum 
(Matsushima) .~Jiren, the cause of Fusariwi1 ear rot , \.Vere reported to produce 
a series of toxins on corn wl1ich include the :fumonii;ms, of which fomonisin 
.8

1 
and 8

2 
have cancer promoting activity. Other myc0toxins produced include 

mon.iliformin, fusa rin C and fusaric acid. Fumonisin 8
1 

has been shown to be 
responsible for most of rbe toxicological affects observed from. itigesti ng 
corn in fected by toxigenic isolates of these timgi. F. moniliforme occur s in 
all pait s of gro\~ing com plant throughout Lllt season. 

To appropriately manage Fusarium ear rot in com, iso lates of the causa l 
pathogen must be accurately characterized and idcntjtieJ. Based on morphology, 
the collected four isolates belong Lo Fu arium sp. To dt'lcrmine the species, 
they were molecularly characterized by PCR using lTS-rDNA primers and 
by homology ana lysis of the nucleotide sequence rhrough BLAST to compare 
with other reported Fusa1iuo.1-1:ausing car rot in com. R\!sults showed that 
three isolates (from UPU3 experiment station, orthern Cotabato and from 
CMD, Bukidnon) were rnghly reJatcd to F moniliforme from China while one 
(from South Cotabato) was highly related to F. grami11ean1m. 

Resistance is still the most economica l method to control thl!se pathogens. 
The identified resistant var ieties or inbreds can be used for improvement of 
corn to ear rots or they can a lso be directly used by farmers or growers in the 
case of ide nti tied resista nt hybrids or populations. Resul ts o[ resista nce 
evaluation to Fusarium car rot using ear injection method showed that out of 
twenty entries evaluated, two inbreds (S3YH 137- 1- 1-B and TUPI (S3) 15-2-
B) were moderately res istant, J 4 inbreds and hybrids were modera tely 
susceptible and four were susceptible. None was found highly resistant to the 
disease. F urther eva luation of germplasm is needed to identi fy highly resistant 
sources to avoid fumonisin production in com kernels. 

Keywords: F usar ium ear rot. FzLrnrium monil{furme, host resistance, corn 
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EVALUATION OFGAMMAJRRADIATEDABACA 
(Musa textilis Nee.) FOR RES.ISTANCE TO ABACA BUNCHY 

TOP vmus AND BANANA BRACT MOSAIC VIRUS 
UNDER SCREEN HOUSE CONDITION 

Teodora 0. Dizon*, Irish T. Lobina, Olivia P. Damasco, 
Luciana A. Reyes and A ntonio G. Lalusin 

Institute of Plant. Breeding, Crop Science Cluster. College ofAgriculLurc. 
Uni versity ofthe Philippines Los Banos. Laguna t odi_zon@vaboo.com 

Abaca (Musa rextilis Nee.) is the sow-ce of natural strong fiber in 
the Philippines. T here bas been decreasing production of abaca fi bers in 
the last decade s ince the available commercial varieties arc susceptible to 
the two major viral diseases. namely bunchy top and bract mosaic. In 
vitro technology coupled with gamma irradiarion (6°Coba lt) were sought in 
order to develop varieties with resistance to these two virnscs. 

To start with the irradiation of two varieties. namely Ti nawagan 
Pu la and Tangongon, the optimum dose level or lethal dose or LD

50 
of 

6°Cobalt was estab lished by taking the rate of shoot proliferation and 
r:,rrowi.h development of shoot cu ltmes (SubCycle I to 3) . After bulk 
inadiation using the developed LDw all plantlets were inoculated with abaca 
bunchy top virus and banana bract mosaic virus using insect transmission 
and mechanical traa,smission, respectively. 

Out of the 2,296 plants of variety Tinawagan Pula and 974 plants 
ofvarictyTangongon, 43 plants or 1.9% and 9 plants or 0.9%, respectively, 
were negative LO abaca bunchy top virus using Enzyme-linked immunoassay 
(ELISA). For bract mosaic, from the 2.1 69 plants of variety Tinawagao 
Pula, and 1,006 plants of variety Tangongon, 57 plant or 2.6% of variety 
Ti.nawagan Pula and 14 plants or l .4% of variety Tangongon, were negative 
to banana bract mosaic virus us ing Polymerase Chain Reaction (PCR). 
T he putatively resistant I ines of these two varieties from the screenhouse 
experiment are being micro-propagated for field evaluation. 

Keywords: abaca, abaca bunchy top virus, banana bract mosaic virus, 
gamma irradiation 
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EFFECT OF Cymbopogon citratus (1..£MONGRASS) 
AN 0 Pmulanus amaryllifolius (PA.."l\TDAN) IN FUSION ON 

RlCE-SPOILAGE ORGANISM Bacillus cereus 

Anne Mariodc E. David ·1r1 and Teres ita ...\.cendo 2 

I Institute of Biology. College of Science and 2FO(ld s~ieni.:e and N utril ion 
Department. Col lege ofl-lomc Economics. Univcrsityof lhe Phil ippines 

Di l.iman, Qt1ezon City anpii.1narieqavid<@,gmnil.co1n_ 

T he Phjlippines has a rice-ba ed diet w herein peop le usua lly get 
their carbohydrate requiiement from rice and its derivatives. Bacillus cereus 
is one of the most common . pl)ilagc organi~m found in rice, wheat. dairy 
producls, etc. The re arc many ways to cook rice, among them is to add 
some spec ies of grasses which may improve fowouT and aroma. Tht: 
objective of thi study is to fin d if these aeslhctic additions may hav~ 
anti..m:icrobial benefit. Leaf in fosions of fhe two plants weri:: sc..:reeued through 
K irby-Aauer disk diffusion method for antimicrobi<1l properties. Different 
concentrations of the leaf infusion were used on vegetative cells (0.2 g'ml, 
0.15 g/ml, 0. l g/ml, 0.5 g/m.I, and 0.25 g/rnl) and spores (0.8 g/ml., 0. 7 g/ml, 
0.6 g/mL 0.5 g/ml, 0.4 g/ml, 0.3 g!ml, and 0.2 g ml). A d ose rela tive, B. 
subtilis was used for control and d indamyci.n was used as antimicrobial 
control. Tl11.;: nighes t iulllbitiou for vegetative B. cereus was found at the 
highe t concenrration of lemon grass ( 1.6 mm) and at 0 .1 g/ml of pa ndan 
(0.6 mm). While for B. subtilis, the highest inh ibition was found a t the 
sam~ concentration (4.8 nun for lemon grass and 2 mm for pandau). The 
effect of lemongrass i.11fi.1sion in its inhibition of growth of B. cereus is 
directly proportional to its concentration. \\'hile t l1c cffoct of p andan is 
increasing at firs t it decreases at higher concenl rat ion~ of the infusion. The 
experiment bas demonstrated that lemongrass has more a ntimicrobia l 
activity than pandan for both Baciilus sp. Among the two, B. subtilis is 
more susceptible to anti1nicrobials. Mor e research is nMed Lo test isola ted, 
purified cornpollnds from infos ion of the two p lants to be used as rice additive. 

Keywords : Bacillus cereus, Cy mbopogon citra w s , Panda nus 
amaryllifolius , rice-spoilage 
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LONG-TER..l\1 WEED MANAGEMEN1~ DIVEUSITY AND 
ABl.JNDA:.'\fCE OPBROADLEA FWEEDS Il\ A BAr\ANA 

PLANTATION['( DAVAO CITY~ PHTLIPPTNES 

E ufemio T. Ra.sco Jt~ *, f;corghmna Kae R. Oguis, 
Marcel Joshua L. llel Fierro :rnd Richi.c Eve G Ragas 

Universily of th~ Philippines Mindan3o. Mimal, Davao City 
en:~<;<.:ojr@wnfill~Qll., g,}<'.ae.9gyis@grnail.com 

Weeds are often con idered pests because they reduce crop yield. 
However, some weeds perform useful ecological fonctions such as providing 
a habitat for biocontrol agents. noUTishing usdul microorganisms in the soil 
and preventing erosion. Appropriate weed management should therefore 
aim to maintain a certail.1 level of useful weed population and diversity 
instead of totalJy eliminating them. To detenninc the effects of manual and 
chcrrilcal (paraquat and glyphosate) weed management on the abundance 
and diversit y of brmidlea f weed species in a banana plantation, counts, dry 
weights, '>eed bank and di vers ity indices of broadleaf weed species were 
compared in two identical expl!riments in 15% and 25% slopes. Bananas 
were al the fruiting . tage and were established 2 tu 5 yeaTs earJjer when 
the experiment started. Seedling emergence and diversity indices of 
broadlcaf weeds showed an increasing trend in seed banks in both 15% 
and 25% slope over 3 years. Field collnts and biomasses were significantly 
lower in the chemical plots compared to the manual plots. The sustained 
dominance of Agerntum conyzoides was also observed in the field but 
chemical treatment was better than manual treatment in reducing its 
population. Species Cleome mtidosperma and Bidens p ifosa, which were 
dominant in the firs1 year of sampling, continuously declined. A long with 
this decline was the increase in Drymur;a cordata and Acalypha indica 
in the 15% and 25% slope,<;, respectively. The ecological significa nce of the 
shifts in weed composition resulting from manual and chernical \Veeding is 
discussed in this s tudy. The chemica l trea tment was eco logically 
advanragcous compared to manual treatment as it has effectively reduced 
weed abundance and dominance of noxious weed \Vithout conc0mitantly 
decreasing weed ctiversity. 

Keywords: Ageratum conyzuides, ba nana plantation, weed diversity. 
paraquat, glyphosate 
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INSECTICIDE USE IMPACTS OF INTEGRATED 
PEST MANAGEMENT (IPM) FARMER FrELD SCHOOLS: 

EVIDENCE FROM ONION FARMERS IN THE PHJLIPPINES 

Jose M. Yornbe, Jr.1 · , Roderick M. Rejesus1 

and Michael D. Bammig3 

1Department ofAgriculrnral Economics. University ofrhe Philippines 
Los Ranos, Laguna jmy5 l 2000@vahoo.com 

lDeparlment of Agricultural and Resource Economics, 
North Carolina State University. Raleigh, orth Carolina, USA 

3Departrnent of Applied Economics and Statistics, 

Clemson U11.iversi1y, Clemson, South Carolina, USA 

This article empirically examines the impac1 of Fanner Field Schools 
(FFS) on insecticide use by onion farmer~ in the Phjlippines. FFS is an 
intensive Integrated Pest Management (J PM) information dissemination 
method that encourages producers to lower their reliance on chemica l 
insecticides for controlling pests and diseases in their farms. These FFS
IPM trainings have been conducted within vegetable-bused production 
systems in the country since 1994. The data used in the study are from the 
face-to-face farm level survey in 2009 of 200 union growers in Nueva 
Ecija. Using instrumenta 1 variable (IV) procedures to control for endogencity 
and selection problems io the data, we found that FFS trained onion farmers 
in the Philippines ha ve significantly lower in. ccti cidc expenditures 
(~PhPS ,000) than non-FFS trnined control farmers. By not contro!Jing for 
these econometric biases, the FfS training did not show any effect on 
insecticide use. The insecticide reducing effect of FFS has important 
environmental and health implications, and provides evidence about the 
eftectiveness of the FFS training method in disseminating important fPM 
concepts in the country. 

Keywords: Farmer Field Schools; £nsecticide Use Impact: fnstrumental 
Variables Tedmiquc: Integrated Pest Management (TPM); Onion Production 
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CL1MATE CHANGE MITIGATlON ~CROP 
PRODUCTfON: DEVELOPING YELLOW CORN 

(Zea mays L.) VARIF..TIBS FOR SALTNITYTOI,E.R.ANCE 

Primitivo .Jose A. Santos*, Jonathan C. Descalsota 
and Vilfamor A. Ladia 

lnstitute of Plant Breeding, C'ror Science Cluster, College of Agr iculture, 
Uni\'ersity of the Philippines Lo. Barios, Lagtma 

Prob lcms due to .soil satin.it y are widely spread throughout different 
agro-ccological zones. Corn (Zea mays L. ), as one of the major cereal 
crops in the world, is adversely affected by rbis strei>s. Efforts to develop 
tolerant varieties arc underway to limit the ill effect of salinity on com 
production. Green.house experiments and fi eld tria ls were conducted to 
evaluate the potential of 25 yell ow com populat ions or open pollinated 
var ietie,c; (OPVs) developed by the lns tih itc of Plant Breeding m1B) for 
sal inity tolerance. Initia l screenings were conducted in tbc greenhouse usiog 
the nutrient solution cullu.re with varying degree of salini ty. Treatments 
were replicated three time · and were ar ra nged in randomized complete 
block design \o,,i th salinity levels serving as ma in plot and va riety as th<.! snb
plot Results of agronomic parameters like percent survival root and shoot 
length, root a nd shoot biomass, chlorophyll content (SPAD va lue) and leaf 
area revealed tlm~c v~u··ictks with good potentia l for imrroving their sa line 
tolerance: these were Phi I I -11 5 IPB Composite 3 and JPB Composite 5. 
These OPVs were further ~va luated by growing tht:m under actllal sa line 
soil. TPB Composite 3 and fPB Compos ite 5 produced the heaviest biomass 
and grain yield with the.~ TPB Composite J being the better of the two. Thus. 
JPB Composite 3 had been chosen as the best OP V candidate for yellow 
com popula tion improvement for salin ity tolerance . . 
Keywords: climate change., ~al ini1y loleranc.e, corn poplllation improYeruent. 
nutrient solution culture 
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AGRlCULTURA.L LUHING CONTRIBliTES TO 
GLOBAL Wi\RMJ.NG 
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The r'lle of atruo pheric CO~ in globa l wanning is unchallenged. , 
Lime ,;arbonates cc ntribute to atmospheric CO} emissions and enhance 
soil org~1.nic carbon (SOC) turno\'er in limed acid soils. Experimental data 
on the magnitude of lime-contrihute<l col are still tew although liming is 
con1111on agiicullural practice worldwide. To soparat.e lime-contributtXI and 
SOC-t>riginated C0

1
-C to C0

1 
evolution, we used Ca 1 3CO~ ( 13C 99%) as 

lime and tracer to an acidi<.: Kurnboku An<lisols from Tanashi, Tok.yo 
Prefecttu·e (35°44 'N, 139°32.E) and Ku11igami Mahji U1risols of akij in, 
Okinawa Prefecture, Japan (26°38. , l27°58'E). The lime wa s appl ied 
under hvo ·oil wBter conditions: 70% (FC70) and 30°'0 (FC30) or the field 
capacity (FC) of the soils incubated at consram tempcrntw-e (20° C). 

After 36 days, 13C02-C evolution was 74.37 - 79.32% of total C02-

C emissions from Kuroboh.'U Andisols, and 62 .32 - 70.4% tn Kurrigami Mahj i 
Ultisols. This confinned Signillcant contribution of carbonates in CO, evolution 

< 

of limed agricultural oils. Liming also increased 12C0
7
-C evolutiou from 

native SOC. Prin1ing etfo.c-t of funeranged from 51..97 - l1 4.95% inKuroboku 
Andisols and l 0.1 3 - 35.6 1 % in Kunigami Mahji Ultisols. These are real 
priming efft>et~ since there ·was no other source of 12C02-C than SOC. 
Decrease in soil microbial biomass carbo11 (SMBC) indicated microb ia l stress 
due to ]jming. and rise in $oil pH allow1,..>d an increast: in mi1:robi:.i I populations 
able tu utilize SOC. explaining the. ex!ra :zco

2
-C evolutiou in lim~ soil". 

Keywords: agriw ltural .iiming; soil organic carbon; priming effect; lime 
carbonate: sot! microbial bioma s carbon 
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EFFECT OJ? CAITLE FA.Rl\illNG ON POTENTJAL 
GROUNDWATER RESOURCES IN MASBATE, PRlLTPPTI\'ES 

Lorvi B. Pagorogon 
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DEBESMSCAT, M.asbare 

.Masbate Island receives an annual rainfall of 2,624.51 mm. 
However. 50% of its rock<; have no obtainable groundwater and are mfested 
with bacteria and amoeba. The island's area i. 46% pasturclauds and difficult 
areas an: found in placi:s where large pasturelands arc located. This study 
is a imed at 1mderstanding h0w cattle-rnising industry in the island affects 
groundwater supply in terms of magnitude of re<'.hargc and water qual ity; 
and at identifying options for cattle-raising management lhat would help 
ensure sustainable groundwater supply. Pol.icy review, stakeholders' analysis, 
interviews and tests on bulk density, amow1t of surface runoff and runoff: 
bacteriology test were conducted. The social, economic, institutional and 
technical aspects that affect the practices of cattle fan:ners were measured 
in Lem1s of its effect on the magnitude and quality of potent~al groundwater 
resources. The frndings of the study sho wed that practices of the farmers 
are affected b y: their moti ve to generate income; their soc10-economic 
status: and the incompetence and insufficiencies of policies. These were 
mani fested by their praclices on overgrazing, which reslllLe.d lo compaction 
of soil in some of the grazing areas , unwillingne s to adopt the use of 
improved grass, and unreligious reforestation of protected area. under 
FLGMA (Forest Land under GraziJ1g Management Agreement). Forty
two percent of samples were foun d to have compacted soils. In tJ1eir 
practices, the type of grass for grazing inO uenced the runoff behavior. Cogon 
grass sbowed strong i.o.fluence in the behavior of runoff in which rainfall 
greater than 30 mm resulted to more than 8 mm-depth runoff Total and 
fecal coliform in the nmoff is gre,a ter than 8.0 MPN per 100 ml 

Keywords: Masbate, pastureland, runoff~ cattle rai!.in.g, cogon grass 
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CL l.l'VIATE CHA"NGE MlTIGATION THROUGH 
CONSERVATION OFANCAT WATERSHED 
RESERVA110N lN LUZON, PHILIPPlNES 
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The impacts of cli:mati;: cbangt: are becoming more severe. For 
the past decades. the Philirpines have witnessed strong typhoons, prnlongetl 
r3ins and .intense drought tbat cause-d significant damages to agricult ure, 
infrastructures. human settlements and hcalrh. As proposed by the 
Intergovernmental Panel on C limate Change (ll'CC), mitiga tion strn tegies 
such as reforc. tation and protection of the remaining forest vover can help 
lessen tbe impacts of c limate change. rore:;ted \Vatersheds such as the 
Anga t Watershed Reservation Dam in Luzon h~\\·e huge capacity to store 
and sequ e!;ter ntmo~pheric carbon. Among the greenbous~ gases, carbon 
dioxide is the most important contributor to global warming. Using the 
biomass sampling technique developed by ICRAf-ASB a nd Winrock 
Founda tion, the study estimated the carbon stocks of Angat watershed. 
On rhc average, old growth for t.:St has the largest carbon density with 404 
ton ha-1• Th.is was followed by second grO\vtb forest (387 .5 ton h.a·1 C), 
tree plantat ions of S11ietenia rnacrophylla (357 ton ha·1 C) and Gmelina 
arborea (240. 7 ton ha·1 C), sub.margmal forest (15 i .9 ton ha·1 C), and la stly 
grassla nd (65 .7 10 11 ha·1 C). Tota l carbon s tock o f the watershed was 
estimated to around 22 gigaton C, an amount that is significant to help 
compensate the country's carbon em ission level. Overa 11, the study 
emphasized tbe need to protect Angat water. heel in order to sustain ils twiu 
ro le of cl irnalc change mit iga tion and sustainable watt:r and energy 
generation. 

K eywords: carbon stock, cUmate chci nge, dam. watershed 
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RISK ASSESSMENT OF SALTWATER INTRUSION 
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A study was conducted to investigate the current stai us or saltwater 
i.ntrusion in the northern coastal aquifers ofllocos Nurte. Specifically. lht: 
study aims to dcrcm1ine the follmvi.ng: the degree of possible salt water 
intrusion; to identify the possible causes of ri~ks associated with salt water 
intrusion and to come up with mitigation measures snitablc in the locality. 

The study area was characterized based on its geophysical and 
hydrological factors. The croppiJ1g pattern practiced ic; predominantly rice
ga rlic-vegetables. Groundwater resources ;:ire being used both for domestic 
and agricultural purposes. 

Groundwater samples were collected from t1Je farmers 2 l existing 
shallow tubeweHs (STW) in thTee coastal ba rangays of Pasuquin. Ilocos 
Norte. Collcclion of sampks wen: done using a portable sampling pump 
wherein the STWs w~re purged for l 0 minuks prior to colle{;tion to pump 
out possible impur ities. Grmmdwater samples co!lecied were placed in I 
liter nalgcnc bottles, properly labeled and kept in an ice chest. The samples 
were immediately .-;ubn:titteJ to the Regional Testing Center of DOST-I, 
San Fernando. La Union for chloride and calcium analyses. 

Result of analyses showed alarming results especially on ch I or ides 
content of groundwater samples. Average <.:hloride contcnl of seven STWs 
per barangay readied 650 .0 mg/ liter 'Nhich is above the recommended 
Jim.it of'.:!50.0 mg/liter (Ayers. 1976) for irrigation water and 5.0 mg/liter for 
domestic purposes. 

Therefore. tbe chloride content of grou.ndwater samples analyzed 
posed an alarming threat to the coastal <'lquirer under study. There is a 
possible encroaclu11cnt of saltwater intrusion Ct> the STWs in fa rmers· field. 
A recommendation to undertake a mitigation technique lo reduce sa ltwater 
intrusion using freshwater technology both in a hypothetical and acmal 
coasta l aquifor system is deemctl necessary. This would serve as soLLrce of 
management strategies to !Wlvc if not lo halt the sa ltwater int rus ion 
landwards, thus protecting the coastal aquifer systems. 

Keywords: sa ltwater intrusion, coastal aqu ifer system, chloride 
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The imponancc .... M mangrove for both bumao and coa~ tal 
organ isms has bceu well-documented in many Liter<itures. Among which 
is the capacity tO trnp atmospheric carbon into it:- biomass and help mitigate 
the h.npacts of climate change such as tidal surge, ~ro ion and sail water 
intrusion. onvithstauding its smaUer share in the global forest cover, it 
is one of the most productive and bioJiversc ecosystems. On the a\'erage, 
mangrove contains as much as much as half of the old growth f'orest 
biomass, and represents 12 genera of plant. . T he Philippine mangrove 
fore:::t cwTently accow1ts to ~4 7,362 ha, and is grnduaUy increasing because 
of 1bc coastal rehabiJica tion programs bei11g implemented by the 
government, GOs and communities. .Mangrnvc trel.'S are v~ry common 
in almost a ll coastal arnas of the cotmtry. All region,, except the Cordillera 
Autonomous Region (CAR) harbor mangrove forest. Among the regions, 
MJJ'vLAROPA (Region 4B) has the largest sh.a1·e with 57 ,567 ha . followed 
by ARMM in Mindanao with 45,786 ha, and Region 8 (Samar ~u1d Leyte) 
with 38. 781 ha. To estimate tbe potentia l of PltiJ ippine mangrove for 
carbon storage. carbon density estimates observed by the Environmental 
f or..:so·y Programme of the University of I.he Philipines Los Bafio were 
used. On the average. the country 's mangrm e could be storing as much 
as 28.56 io 35.05 megaton carbon (Mt C). Among Lhe provinces, Palawdn 
(53.678 ha) and SuJu (24.305 ha) have th e largest carbon s tocks with 6 to 

7 1L and 3 to 3.5 Mt, respectively. lndeed, Pl1ilippine mangrove bas 
huge potential for cnrbon storage hence proper forest management is 
v ital to sustain its ecological roles. 

Key words: Phi lippine mangroves. carbon si nk, c lima te drnnge, 
conservat ion 
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lliCREASlNG RICE PRODUCTTVlTY IN FLASH 
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Flash tloods of up to 2 weeks can occur at any crop grow1h srage. 
sometimes more than once, n:sttlting in . cvere yield losses in rice. Despite 
the risk, farmers continue to grow susceptible modern varieties, local landracl!S 
with lo\v yield. or leave the field idle and wai.,"tor another season. Six rnega
varieties introgressed with SUB! gene and dther lines possessing the SUBJ 
gene were disseminated in Soulheast A.. ia; their adoption was fac il ita ted . 
On-station adaptive yield tr ials, subjected to normal an<l fJ oodcd conditions. 
and on-farn1 researcher and fanner-managed pnriicipato1y varietal selection 
(PVS) followt:d by preference analysis and sensory evaluation \vcrc 
implemented FoHowing complete Oooding for 8 ro 13 days, varieties witb 
SUB I had 1- 3 t ha-1 yield advantage over normal varieties. Results from 
PVS showed Swarna-Subl (5 .2 t ha-1 yield) was most preferred in Nort.b 
Vietnam., whj le JR64-Sub l (3. 7 t ha-1 yield) was most prcferrc<l in Central 
Vietnam. TDKI-Subl , developed ~·oro the popular v<1riety TOKI , and PSB 
Rc68 are top choices in La~ a~~Northeast Thuiland. IR64 was the second 
most populax variety after Ciheraug: thus, acceptance of m 64-Sub l is faster 
iL1 Jndonesia. [n the Philippines, [1{49830-7-1-2-J and BRll-Sub I yielded 4.2 
and 3.8 t ba·t. respectively, and were mo t prefetTcd. Varietal registration 
and accreditation of 1R64-S ub 1 (Submarino 1) for the f'bj lippincs and [R 702 l 3-
9-C PA- l 2- U B N- 2- I -3- I { INPARJ\-~), JR64-S ubl (I PA.RA-4) and 
Swarna-Subl ( lNPARA-5) fo r Indones ia was made poss ible. thus 
conUTiercialization and support from national governments was achieved. 
initial success was attained through active partnership among farmers, local 
officia ls, extension workers, scientists. and other stakeholders. These Sub l 
vmieties provide considerable security for farmers in Oa.~h fl.ood-prnoe areas. 

Keywords: participatory vari;,;·tal sckction. SUB I g~nc, Hash fl0od-proue 
ar0as, submergence tolerJnt rice 
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VAST-Agro: A COl\ilM UNTTY-BASED VULNERABILITY A.1'lD 
ADAPT IVE CAPACITY ASSESSMENT Mfi~THODOLOGY 

FOR VARJOlJSAGROECOSYSTEM 
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Vulnerability and adapti\'e capacity assessment is a necessary step 
prior to planning, implemcntat ion and pr ioritization of responses Lo changing 
climate. Olten results of global and regional assessments are not appropriate 
for the loca l level thus requires a local-level assessment for a more focused 
and realistic adapta.tion measures, partil.:ularly for the agricuJture sector, 
which is not highlighled in any of the available hazard asses. mcnt procedw·cs. 
Tb.is paper aims to present a structured approach to \'Uln.er::tbi lity ::tssessment 
specific for the Philippine agricultmal systems al the local level. Available 
hazard assessment procedures \>.:ere re,·iev.:ed and examined in terms of 
their rurpose, framework. rllt>Lhods, agricul.ture-n::lated data and applicability 
to agricu lture areas facing climate change. Based on the conc~pt tbat 
vulnerability to climate change is the interaction of exposure to climate 
change-related hazards and their potential impacts as determined by 
sensitivity and adaptive capacity, a stepwise procedure was designed for 
understanding tbe local situation, describing the cLimate-related hazards, 
describing vulnerabili ties, capacities and local adaptat ion mcasur~. Climate
rcbted and agriculture indicator. were identified to describe exposure of 
the production ·ystems and the fanning communities ro hazards, sensitivity 
of the sys1cm and Lhe communities LO the aid hazards ILkc lljgh risks areas, 
vulnerable farming system, and groups, preparedness and adaptive capacity 
of the faming commuruties inc luding physical, t:conomic and technological 
adaptation capacities. As a community-led vuln~rability assessment, an 
instrument was ctcviscd requirir1g data col lccrion techniques invohi ng 
conununity participation as well as integraLion of science, techJJ ical and 
local knowledge. A Le, l or th!! m<:tbodology in the upland area provided 
outputs including maps of vulnerable communities <md agricu ltura I production 
areas and a vulnerability indc~ that showed areas requiring imrmxliate 
attention and specific adaptation me.asurcf> needed. 

Keywords: climate:! change, vu1I1erability, adaptive capacity, agroccosystem, 
agricultura I system 
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UNDERST!\i~DCNG THE PATTERNS, DRIVERS AND 
CMPACTS OF LA~r:D USE CHANGE lN 

STA. ROSASUB-WATERSHED 
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Sta . Rosa s ub -watershed had undergone an a brupt shift in 
economic-base from agricultural to an industrial economy. Jn understaoiling 
the patrcrns , drivers a nd impacts of land-use cbanges Sta. Rosa 
subwatcrshed. Participatory Rural Appraisa I (PRA) activ i1 ies including Focus 
Group Discuss ion, Time Line, Community Land-use Mapping, Ca usa l 
Mapping and SWOT analysis were conducted in upstream, midstream mid 
lakeshore sites. 

The upstream c01mm1nity had undergone laud use conversion from 
forested areas in the 1920s, to deforestation in the 1940s. planting ofrice in 
the 1950s, coffee plant ing in the 1970s, and start of pineapple planting in 
the 1980s. Tbe main drivers of land use changes are population migration, 
food security and income generation. CurrentJy, the main problem-; focus 
on agriculture and farming. In order to address this problem, the community 
proposed crop diversification and use of organic fertilizers such as compost. 

The midstream and lakesbore communities had undergone a 
tremendous degree of land conversi.on from an agricultural-based to an 
industrial-residential economy. Industrialization and increase in population 
are the: driving factors for the land use change. 

Solid wastes from households and liquid wastes from factories arc 
lbe major problems in both mid-stream and lakeshorc communities. Proper 
solid waste management and strict implementation of policies on solid waste 
management by the LOU is strongly recommended. 

Keywords : PR A, Sta. Ro sa subwalcrshcd, land use change, 

indltstrialiw tion, wa tc management 
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Coprinus comatus is a wild edible mushroom that norma lly grows 
in cellulosic substrates. It is considered as a weed mushroom tha t competes 
with Volva riella volvaceae. f n this study, we developed production 
technology for aseptic cultivation of this mushroom using pap er s ludge and 
corn grit. Two s tTains of C. coma/us wer e rescuc.d from decompos ing pile 
of rice straw and cultured in different combinations of pulp and paper waste 

and com giit. 
Mycelial bTfowtb of C. comatus slrainJ was more vigorous tban 

strain 2. C. comatus s train I grown in 7 pa rts paper waste -t 3 parts corn 
grit bad the shortest incubation period with a mean of 6 days while those 
cultured in 5 parts paper waste + 5 parts of corn grit proJuced the h~viest 
fruiting bodies with a mean of9.87g and the most number offruiting bodies 
with a mean of 23 . Moreover, 2 parts paper waste + 8 pa rts corn grit 
produced the longest fruiting bodies with a mean of 83 .49 mm. In contrast, 
C. comatus strain 2 grown in 8 parts paper waste t- 2 parts corn grit bad 
the shortest incubation period with a mean of 9 days, heaviest fruit i.ng bodies 
(8.58g) and the most number of fruiting bodies (64.33). Finally, those that 
are grown in 7 parts paper waste + 3 parts com grit produced the longest 
fruiting bodies with a mean of 40. 77 mm. 

Keywords : Coprinus comatus, aseptic cultivation. pulp and paper waste. 
production technology, cellulosic 


