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RATIONALE 

Peanut is one of the important grain legumes grown in thePhilippines. With the technical and financial assistance provided by the
Peanut-Collaborative Research and Support Project, headed by
Dr. David Cummins, its Director, research activities 6n various
disciplines in this crop have been accelerated. The assessment of
the progress attained so far in peanut research and development is
deemed necessary. Hence, this national peanut consultation isour first 
attempt to review the status of peanut research and development
work in the country, to plan peanut research and development strate­
gies that can be impleneted and lo gather benchmark information on 
various disciplines to serve as guide in identifying research priorities
and or formulating research prospects on peanut in the Philippines. 

OBJECTIVES 

To assess the status of peanut research and development 
in ll.ePhilippines 

2 	 To ipdael(the state of the il I illpeanit 

3. 	 To highlight and disseminate mature technologies and latest 
findillos in peanUt research and levelopmnent 

4. 	 To review the collaboralive projects implemented through 
the Peanut.-CRSP 

EXPECTED OUTPUT
 

1. 	 Assessment of the status of Peanut research and develop­
ment in the country 

2. 	 List of mature technologies and significant findings 

3. 	 List of researchable areas 

4. 	 Revised research and development program on peanut 
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PROGRAMME
 

February 7, 1985 
(Thursday) 

Morning Session 

8:00 Registration 

9:00 Opening Session 

National Anthem 

Welcome Renrks Dr. Ramon V.Valmayor 
Executive Director 
PCARRD 

Rationale and (Jiijte Dr. Dely P. Gapasin 
line-od l1w Dii er tu 

AllI tevl, 	 PCARRD
 

An Overview of Per, Dr. David Cummins 
CRISP Pr ioqr.ari in Ash Ptwqrarn Director 

Peautil CRSP 

Peanul Research and Dr. Florendo C. Quebral 
Development inthe "Tivr Leader, Nationl 
Philippines Legunires Commodity 

Research Team 	and 
Piolesw,,r, tJPI_3 

Moderator : Dr. Erlinda Paterno 
Associate Professor 
UPLB 

10:00 	 COFFEE BREAK 

I. PRODUCTION AND POSTHARVEST 
HANDLING 

10:15 	 Production Management Dr. Joven Lales 
of Peanut Assistan Professor 

1I11I p 



Post Harvest Handling Dr. Isagani Sarmiento10:40 ot Peanut Director 
AMIEC. UPLB 

11:05 	 Pt!ILJI P o(h1clion A Mr. Manuel Cab-*
 
Farmie
tareipl's eX )erIWeurc 
Gon/aga, Cagayan 

Ms. Erlinda SevillaSue!d PlodutiOIn mnti11:30 
1eci nologv in Peanll Head 

See(d Testinq Lalotaory 
BPI CES 

-

()1 III
11:55 tj OF 

Mu ti)'itf, 	 Dr. Rustico Santos 
V I( Pr 1,0ut0II 
It,,lii LJritvtit'Iy'l,i Sltt 

LUNCH BREAK
12:00 

Afternoon Session 

II P ('lisp PR()It 1 I t V kt\N 

Mr. Ed RedonePeanut Varielal 	 hIA ,;sistnliil=l PI(;(,,IX ,11:00 Imlpr( t-v, 	 ,;I Ht(! ,if( 

l l ' 
 IPt L PL P,
A ,,st iP 1l!I n)~

Plotitli ll M , 

Dr. Erlinda Paterno
a) R!izlJmii'1:45 Associate Pi otesso 

UPLB
 

Dr. Lina Ilag2:30 bI Mycorrhi/,l 
Associate Protessor 
UPLB
 

3:15 COFFEE BREAK 

'Dr. Eliseo CadapanPest Management3:30 
Assistant ProfessorStudies for Peanut 

in tihe Philippines UPLB 



4:45 	 Utili/ation of Peanut Dr. Elias Escueta 
in the Philippines 	 Assistant Professor 

UPLB 

Modeaimi 	 Dr. Marianito Villanueva 
Direct(or of Reseach and 
Fxtension 
Vi sais S idl. Colleoe 
of Agriculture 

February 8 (Friday) 

Morning Session 

III LI-IILIZAIION AND SOC'I() ECONOMICS 

8:00 	 CIlIII i IAI 1 ,t 1ii1r1il Dr. Renato Gonzales 
('I jlt' lil It ll , ii winc-	 D tw k )/)iil l A ,,l li i /, 

8:25 	 Sl,1iwi I iII(l Dir. Ramon de Jesus 
M,i1ketil(!i l IIIO w D ill', lIm 

M <Ai kti 1iil 
NIliil r ki),i A/\i tho ly 

8:50 	 Socio t:C)lOIcii( Aspw'cI Dr. Paciancia Manuel 
of Peanlli Plridictitlun AssiswIii Prtli0,,)1 
inlilir Philipini e'" .J[) LB 

9:15 	 Open or)" 

Moderator 	 . Dr. Aida Librero 
Director, SERD 
PCARRD
 

9:30 	 COFFEE BREAK 

9:45 	 Wurkshop Sessions 

Group Topic Leader Rapporteur 

Varietal Dr. Ricardo Mr. Joselito Payor 
Improvement Lantican 



II 

IV 

12:00 

Afternoon Session 

1:00 

3:00 

4:30 

Dr. Joven Lales Ms. NoemiCultural 
Orola7aManagement 

aod Cropping 
System 

Pest Dr. Eliseo 	 Ms.Marito 
AcompnarhldiCadapan
Management 

Ms. Ma Flor deli
Post Harvest Dr. Elias 

TiainzonHandling, Escueta 


Utilization
 
and Markeiil 

LUNCH BREAK
 

C,1Ifi iinlon of
 
I1e WOr kshol)
 
Sessions 

pl,.,jr'ir, Sessiofrj (Gl( l) Repolts) 

GrooJp I 

Grolip II 
Grotip III 
Grotip IV 

Open forlill 

Dr. Pablito PainplonaModerator 

Deputy Director
 
Southern Mindanao
 

Agricultural Research
 
Center
 

Closing Session 

Dr. Florendo C. QuebralPresentation of 
Team LeaderWorkshop Output 
National Legumesand Highlights of 

Commodity Researchthe Review and 

Team and
Consultation 

Pirofessor. UPLB 

Dr. David CumminsInspirational Talk 
Program Coordinator 
Peanut, CRSP 



Closing RFenulirks Dr. Daly P. Gapasin 
Director
 
Crops Resetarch Depar trnenl 
PCARRD 

Moderator Dr. Thclma S.Cruz 
Director 
ACD, PCARRD
 

GUESTS 

External Evaluation Panel 

Dr. Ken Garren 
Dr. Max Milner 

International Rice Research Institute 

Dr. Richard Morris 
Dr. R. K. Pandey 

Ministry of Agriculture and Food-Agricultural Research Office 

Dr. Edgardo Quisumbing 

North Carolina State University 

Dr. Marvin K. Beute
 
Dr. William Campbell
 
Dr. Gerald Elkan
 
Dr. Johnny Wynne
 

Philippine Council for Agriculture and Resources
 
Research and 
 Development 

Dr. Ramon V. Valmayor 

University of Georgia 

Dr. David Cummins 
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PARTICIPANTS 

Ayala Agricultural Development Corporation 

Mr. Victor Paner, Jr. 

Bureau of Plant Industry - MAF 

Bi E StationExpr ruenti 

Ms. Celestina Imperial 

Bo ol Experin S iiterl n 
Ms. Severina Reyes 

C eI1l1,11 F l w*,ri l l/ S 1,. tiorl 

Me. Paz Austria 
Ms. Virginia Pacaba 

I-)... : ". I rrrffrr t SI t i jr 
Ms. Cecilia Garcia 

Ms. Elena Catipon 
Mr. Benjamin Legaspi 
Ms. Aida Martisano 
Ms. Rosita Matias 

Ildgan Experimerit SlimIOrn 

Ms. Visitacion Perdido 

La Granja Experment Slation 
Mr. Nestor Almodiente 

Tupi Experiment Station 

Ms. Delia Concepcion 

Cagayan State University 

Mr. Jimmy Dominlo 



California Manufacturing Company 

Ms. Adoracion Barrion 

Dr. Renato Gonzales 

Central Luzon State University 

Dr. Filomena F. Campos 

Central Mindanao University 

Dr. Nonito Fran/e 
Dr. Herminio Pava 

Don Mariano Marcos Memorial State University 

Mr. Expedito Villanueva 

Food and Nutrition Research Institute 

Ms. Loreto Dumada-ug 

Isabela State University 

Cabagan - Dr. Roger Tukktuk 
Echague - Dr. Rustico Santos 

Ministry of Agriculture & Food - Agricultural Research Office 
Ms. Janet Dabu 

National Food Authority 

Ms. Januaria Cervantes 

Mr. Andres Ouet'ang 
National Food and Agriculture Council 

Ms. Marieta Tiongson 
National Post Harvest Institute for Research Extension 

Ms. Gloria Picar 

National Science and Technology Authority 

Omar Taguiang 



Philippine Council for Agriculture and Resources 
Research and Development 

Dr. Thelma S. Cruz
 
Dr. Patricio Faylon
 
Dr. Aida Librero
 
Dr. Beatriz del Rosario
 

Philippine Tobacco Research and Trzining Center 

Dr. Santiago Obien 

Tarlac Agricultural College 

Ms. Lilibeth Bajit
 
Prof. Camilo Laranang
 
Ms Ester Mercado
 
Ms. Tessie Navarro
 

Uniersity of the Philippines at Los Bahos 

Dr. Arnold Garcia 
Dr. Joven Lales 
Dr. Restitilta Robles 

)et, ," ( I t ! 
Dr. Florendo C. Quebral 

Dr. Eliseo Cadapan 
Mr. David Alberto Lobo 
Ms. Celia Medina 

m Wi and 1 ethnologyInst itu te of Foo( S( 
Dr. Elias Escueta 
Ms. Raquel de la Cueva 

Institute of Plaw1 Bleeding 
Dr. Remedios Abilay 
Dr. Candida Adalla 
Mr. Rudy Navarro 
Mr. Ed Redonia 
Mr. Dante Tabien 

Plant Pathology Department 
Dr. Lina I/ag 
Dr. Oscar Opina 
Dr. Amado Piamonte 



University of Southem Mindano 
Dr. Pablito Pamplona 

Visyas State College of Agriculture 

Dr. Marianito Villanueva 

WORKING COMMITTEES 

Planning and Coordination Program 

Dr. Dely P. Gapasin Mr. Eduardo Oro 
Dr Florer, o C. Quebral Mr. Elmer Grande 
Mr. Danilo Cardenas Ms. Evelyn Palapala 
Ms. Angelina Garces 
Ms. Susan Sandra L. Ilao Publicity andl Documentation 

Reception Dr. Lolita Ragus 
Ms. Mar ila Acompafiado Ms. Ma. Reina Quisumbing 

Ms. Erny Huelgas 
Ms Fe L. Parnplona Finance 

Food and Accommodation Mr. Angelito Carpio 
Mr. Ireneo Palma

Ms. Susan Escobin Ms. Vilma Latay 

Transportation Clerical Support 

Mr. Rodolfo Ocampo Mr. Angelito Carpio
Ms. Laarni Balagtas Ms. Nelia Laroza 

Mr. Salvador RomeroPhysical Arrangetmunt 

Ms. Carmen Javier
 
Mr. Ramir Quintos
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PEANUT RESEARCH AND DEVELOPMENT
 

IN THE PHILIPPINES­

2/F.C. QUEBRAD- / 

Peanut growing in the Philippines is produced mainly under upland
 

rainfed conditions mostly as an inter-crop or mixed crop. Although there
 

are areas whcre the crop is grown on a commercial scale as casn crops.
 

The production of peanut in the country during the last decade has
 

been erratic both in area and productivity (fig. 1). 

Just like any other -conomic cr:op plant peanut groing in the coun­

try is subject to constraints. The,;e constraints may be classified as
 

physical, technological an6 socio-econoLuic.
 

Physical Constraints
 

The major physical constraints are the uncertain and erratic pattern
 

of monsoon rains and the pocr quality of soils where this crop is grown.
 

Most peanut is grown undler rainfi.d condition. Either deficient or exces­

sive rainfall at planting or at the crucial stages of crop growth or har­

vesting contributes sicnificantly to low and unstable production. The 

risk of at least partial crop failure through rainfall alone is, there­

fore, a constant hazard. Moreover, the Philippines, being a tropical
 

country, the weed growth is very prolific and often uncontrolable by
 

human labor. 

1/ Paper presented during the First National Peanut Consultation & 
Peanut-CRSP Review held on February 7-8, 1985 at PCARRD, Los Bafios, Laguna.

2/ National Team Leader for Leoumes and Professor at.UP Los Bafos, 

College of Agriculture, 
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Technological Constraints
 

The major technoloqical constraints in peanut production is the sow-­

ing 	of poor quality seeds and low yicldinl local varieties. Insufficient
 

supply of good quality sued even if improved varieties of peanut havc been
 

developed, is the basic deficiency. The organizations dealing with seed
 

production are absorbed mainly on rice and corn crops, devoting little
 

attention to other crops. 
 Moreover, only the government organizations are 

handling the seed production and so far they have net been able to meet 

the demand in full. Private participation in this activity is very minimal. 

Pests and diseases -- Peanut is attack by a number of pests and 

diseases and their constant association and prevalence is responsible for 

reduction in yicld. Many peanut growers do not apply pesticides in con­

trolling the pests. 

Socio-Eco-'-ic Constraints 

Thc s _uoio-economic constraints affecting the production of peanut as 

well as other food legumes anre:
 

1. 	Inadequate resource allocations to the development of these crops.
 

2. 	Small farmers financial ability to maintain production infrastruc­

ture or tc 'purchase inputs or to adopt risk prone new technology. 

3. 	Lack of agricultural credit.
 

4. 	 Lack of transportation and marketing facilities. 

5. 	Price relations for inputs and outputs.
 

6. 	The dilemma faced by government of providing incentive prices for
 

the farmers (which could raise profitability) at par with rice
 

and 	corn. 

7. Government marketing organizations' preference for the purchase
 

of 	rice and corn to food legumes. 
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The main program of research on peanut are as follows:
 

Gertmplasm and varietal improvement
 

The features of the program arc:
 

o Expansion of germplasm collection which will serve as 

a resource base for the expanded varietal improvement
 

program especially in relation to
 

o Breeding for high seed yield and resistance to diseases 

(leaf spot, rust, rosette, nematodes and aflatoxin).
 

o Screening for high efficiency in nitrogen fixation. 

o Screening for genotype adapted to problem soils and 

various farming system environments.
 

National Varietal Performance Trial
 

Thc! features of this progrm is to test promising varieties 

developed by breeding institutions in various locations in the 

country for at: least 4 seasons before recommending to the Seedboard 

for commccjir 11 .,ting. The Scedboard varieties of peanut are: 

VEJer y Developed By Year Released 

1. EC Bunch BPI 1965
 

2. EG Redb BPI 1965
 

3. BPI-P 9 BPI 1973
 

4. CES 101 UPLB 1973
 

5. UPL--Pn 2 UPLB 1976
 

6. UPL--n UPLB 1978 

b Stop-gap recommendation. 

4  
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Aronomic Studies
 

These are studies conducted to refine production practices and
 

reduce and quantify the constraints in peanut growing in various farming 

systems environments especially in relation to problems such as acid 

soils,plant nutrition, cropping patterns, tillage and pest and diseases
 

with ' view of making these activities as a realistic basis for packaging
 

suitable technology for increase production.
 

Postharvest Engineering and Storage
 

The thrust in this area revolves around the development of appropriate 

post-harvest equipment, and of the improvements of farm practices which are 

suitable for peanut producers to reduce their post-production losses. 

Processing and Utilization
 

The concerns of this area of research are 

* Upgrading of current local processes and products. 

o Developing new methods of processing and acceptable new products. 

o Removal of natural toxicants. 

Socio-,economics and marketing 

This fiela of reserch is probably the most illusive when it comes 

to the total development process. Nevertheless, the research undertakings 

are pointed into the direction of 

o Alternative marketing and pricing institutions. 

o Government incentives and or restraints. 

o Market access for small farmers. 

Systems analysis of marketing systems.
 

** ! 
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PEANUT RESEARCHES 

No. of On-

Discipline going as 1984 Station Rescarcher(s)
(Study Equi­

valent)
 

Varietal Improvement 14 	 UPLB, BPI-EG R. Lantican, Ed. Redoha, 
B. Legaspi
 

Crop Protection 13 	 NCPC-UPLB, 0. Opina, F.C. Quebral,
 
Entom. Dept. E. Cadapan, F. Pamplona
 
Plt. Path. 
UPLB, UISM 

Cultural Management 4 	 ISU, CaSUt, R. Santos, E. Paterno
 
UPLB
 

Post Harvest
 

Processing 6 	 ISU, UPLB R. Santos, E. Escueta 

Marketing 1 	 ISU R. Santos
 

Socio-economics
 

Seed Technolcy 1 	 ISU R. Santos 

On-farm trials 4 UPLB, TCA, J. Lales, F.Rosete, 
(Cultural management) ISU, BPI-La R. Santos, N. Armones, 

Granja, BPI- D. Concepcion, 
Tupi ' ; 

National Cooperative 10 10 stations F.C. Quebral
 
Testing for Peanut
 

On-farm trials 8 BPI-Reg. I, M. Hernaez 
(varicty) ii, III, VII, 

VIII, IX, XII 
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'-V PEANUT, VARIETAL IMPI1OVMTIT PROGRAM '" 

$ [ > ,;:21; .~)~ ' THE PHILI.PPINES_~' 

2 
'E. D.~ REDO Aa'id- M. LIANTICN ? 

', . '.. . ., :>,1 ''" "INTR.ODUCTION"~>~' 

The peanut, Arachis hypogaea L,~locally know as rr ani, is onel of '''" 

the most widely7-grown: grain legume crops in the Philippines. Peanut hoctar-,A')2 ( 

'age in 1982 was estimated at 56,480 hectares and of this, :28,310 hectares 


(ha) or 50% was located in the Cagayan Valley region (TAEcon, -1983). The 

national average yield of peanut, however, has remained 'low. In.1982 , the: 

Knational average yield of 'peanut was only' 0.6f2 metric tons1 cf unsholled 

'nuts 'per hectare (B2AEcon, 1983),,way below the two or, more tons/ha yield 

levels beiny obtained in other countries such as the United States. The
 

yield level of peanuts in the Philippines may be due to the traditional,
 

low mnanagement input given the crop, the use of' lowq-yieldingv(land varietirs,
 

use of peanut' as 1 an intercrop to. other upland crop' s' like corn ra6ther ~
 

than as a primary crop, and the lack of dis'ease and insect resistant , i3 ­

yielding varieties. ' r' ' '
 

Even with a-157% increase in peanut proau~tion' from197 1982 
 x« ' 

(IAEcon, 1983), local production level has not beem~enough to meet dor tic
 

market r~uie . -nth *** d. 

" '
 

_' ' _ 


SenioPapr Rto theIntiut,,ofPan Breig .a orehA'set t 
PeisadPr~croRsanut I ,anos, respectively. ~ ~ ,CRSP at Ls 


"eyie to~e~hed'atCAPB, ,L
 

Febrary 7~-8 ' ~~ w' , '',' ,, ,' ~ Z ' ,195~~1 



2
 

from other countries (NCSO, 1980). T\major way of eliminating our country's 

depoendence on peanut imnorts would be to increase peanut production " :ugh 

the use 	of superior varieties developed thciough plant breeding. 

PHILIPPINE PEANUT BREEDING PROGRAMS 

A. 	 Early works in peanA: varietal improvement
 

Local varietal impro-,enlent work on peanut began only in the early
 

1900s 	(Consujo, 1916; Silayan, 1918). In involved mainly the evaluation
 

of foreign varieties and cultivars introduced tc the country, follmed by
 

selection and isol;tiun of the best introductions (Uni1e, i)59). Some oC 

the promisinq in Lrd.uctions becF.r.c well established in the country and 

were given local nanes by farmers (11CARRD, 19C3). This resulted in the 

proliferation of 'native' varieties many of which were believed to >e 

duplicates (Rodrigo, 1947).
 

B. 	 The Bureau of Plant Industry-Economic Garden (TBPI2-EG) Peanut Program 

Prior to 1933, peanut varietal improvement: studies were undertaken 

only by 	individual researchers rather than by research institutions. In
 

1933, however, the Bureau of Alant Industry.--Economic Garden organized a 

breeding program on peanuts xnd othc'r fiel' legumes with the objective of 

developing, multiplying and distributing pure seeds of high-yielding peanut 

varieties and encouraging their use in div.rsified farming programs (Unite, 

1959). The intensified germplasm collection, screening, and yield evaluation 

efforts of BPI resulted in the identification of several promising intro­

ductions. Among these promising introductions were Virg.inia Runner, G-41,
 

F334-27, Florispan, P! 12832, F-334-32, B177-19 and Snanish 163287 with
 

poe yields of 1.3 to 2 tons/ha (Lazo et al, 1969).
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In 1955, BPI began hybridization work on peanuts. Crosse--­

made between prortising introductions and locally-adapted cultivars.
 

Although hybridization work was done on a limited scale, BPI was able to 

select an outstanding line, BPI-P9, from a cross between E.G. Red and 

Fc-nte 17. BPI r-9 was released as a commercial variety in 1971 after 4 

years of regioral testing (PCARRD, 1983). Aside from BPI--P9, two other 

recommended varieties namely, E.G. Bunch and E.G. Red, were developed 

by BPI--Economic Garden using puroline selection methods. 
E.G. Bunch and
 

E.G. Red are pureline selections from a 'native' variety Vigan, and a
 

U.S. variety, Virginia Runner, respectively. Bot/n varieties were released 

for commercial production in 1965. However, the release of E.G. Red was 

considered only as a 'stop-gap' measure. 

Although BPI 9-9, E.G. Red and E.G. Bunch are high-yielding with
 

pod yields of 
1.8-2. 1 t/ha, these varieties are susceptible to the
 

country's two major peanut diseases, namely, late Cercospora leafspot
 

caused by Cercosporidium personatum and peanut rust caused by Puccinia
 

arachidis. 
The DPI peanut breeding program, therefore, has made crosses
 

between disease resistant and high--yielding adapted cultivars. Crosses 

made recently involved UPL Pn-4, a source of discase resistance, and
 

other selected varieties such as BPI P-9, UPL-Pn2, Tainan No.1, Tainung
 

No. 1 and Gadja (PCRDM, 1903). 
 As a result, BPI has developed several
 

disease-resistant and high-yielding lines. 
 Among these are E.G. 11, E.G. 13,
 

E.G. 17 and E.G. 18 which are presently included in regional yield tests
 

being conducted across the country.
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C. The University of the Philippines at IOs Bafos (UPLB) Peanut Programn 

Peanut varietal iiprovement research at UPLB began in the 1950' . 

Early works involved the testing of native and introduced cultivars which 

resulted in the identification of severi promising varieties, mostly bunch 

typas maturing in 105 to 125 days. Inong these were local cultivars San 

Mateo, Zabales, San Mateo No. 3, Vigan Lupog and Kinorales, and introduced 

cultivars -±rginia Jumbo, Valencia, Tenessee Red, Virginia Runner and 

Virginia Bunch (PCARRD, 1983). 

Breeding work on peanuts at UPLJ formally started in 1961 under the
 

Department of 2grcnomy with the aim of developing high-yieidinq and disease 

resistant varieties. Initial research focused mainly on germplasm collect-. 

ion, screenin7 and subsequent yield evaluation of the most promising 

accessions. Disease screening efforts led to the identification of three 

introduced cultivars from the United States Depar'tment of Agriculture 

which were resistant to late Cercospora leafspot (CLS) caused by 

Cercosporidiuu personatuir. These cultivars were PI 259747, P1 350680 

an I PI 341879, all originating from South America (Lantican, 1975). 

Peanut breeders at UPLD were also able to develop through pureline 

selection methods a high.-yiclding variety, C2S 101, which was released 

for commercial production in 1973.
 

In 1975, the Institute of Plant Breeding (IPB) was created paving
 

the way to the centralization of all crop breeding programs at UPI3.
 

Varietal imnrovement research on peanut and other field legumes was
 

intensified and a multidisciplinary approach towards breeding for these
 

crops was adapted. The development of varieties with desirable traits
 

such as high yields, disease resistance, insect resistance, high nitrogen
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fixing ability, and adaptation/tolerance to acid soils, partial shac':ffi
 

and rice-based cropping systems became the general goal of the IPB per-nul: 

breeding program.
 

Since then, IPB germplasm collection efforts have been pursued
 

vigorously to establish agene pool of a wide genetic base from which to
 

draw genes from which to draw genes for desirabli traits. To date, the
 

IPB geramplasm pool includes about 1,200 accessions. All of these accessions
 

have been screened for yield and/or other agronomic characters under the
 

upland condition. Several promising accessions wera identified and have
 

been included in a series of yield tosts. 'r,o outstanding introductions,
 

Moket and Acc. 12 or PI 314817, performed extrenolv ,ewall under local 

conditions and wuere Y:cieased as counercial varieties in 1976 and 1978, 

respectively. MokPtt, renamed UPL rn--2, has pod yields of 1.8-21 t/ha 

and has some resistance to the Sclerotixnm wilt disease. Acc. 12, renamed 

UPL Pn-4, has pod yields of 2.0 to 2.5 t/ha and is resistant to late CLS 

and peanut rust. 

Screening of germplasm for disease resistance has led to the 

identification o."several accessions resistant to late CLS and peanut rust.
 

The accessions resistant to CLS are P! 314017, FESR 1, PI 262129, PI 259747,
 

PI 341C79, PI 350680, NC Acc. 17133 aid 7C 76446. Accessions identified
 

to be resistant to rust are PI 314817, FESR 1, PI 341879, PI 298115 and 

PI 262129. Gerinplasm screening under lowland, partial shade and acid 

soil conditions has also been conducted. Promisin, accessions under these 

conditions have been included in the hybridization pool. 

Hybridization work on peanuts at IPB was initiated in 1975. To 

date 206 crosses have been made among high.-yielding, disease resistant, 
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soil tolerant lines and 
large-seeded, high nitrogen-fxing and acidic 

lines with high yields, disease resistance, acie 
cultivars. Several 

soil tolerance and high nitrogen-fixing 
ability ha.ve been seslected and
 

most
been used in the hybridization wc*:k. The 

some of these lines have 

test beingin a series of yield
promising of these are currently included 

under upland, lowland and partial shade conditions. IPB-hred 
conducted 

ITB Pn 1--174,
 
lines currently in the advanced stage of yield 

testing are 

P2 Pr 12-26. 
1PB Pn 2-25, IPB Pn 12-12, IPB Pn 12-24 

and 


In an effort to obtain valuable genetic inforDation 
which could
 

IP73 peanut researchers have 
peanut breeding programns,be used in local 

on the crop. Abilay andstudiesconduct d several que'ntitative genetic 


reporte&

Lantican (1982) using correlation and path coefficient analysis, 

nuber of pods per plant, leaf area index, leaf 
that the harvest index, 

protein content and plant height were desirable 
characters for predicting
 

high yield of peanuts grown under 40% shading.,
 

from a 6 x 6 diallel

Redofia (1984), using a population derived~i 

cross of diverse pranut cultivars, studied hc.terosis and combining 
abilities 

seed yields per plant,
for seven quantitative characters, namely, pod and 


seed and
 
number of pods and seeds per plant, weight per pod, weight per 

Heterosis was observed for certain characters 
but was 

height of main axis. 


often limited in amplitude. It was observed rainly for height of main
 

It was further
 
generally associated with genetic diversity.
axis and was 


observed that a large portion of the genetic variance 
for each trait
 

,o
 
resulted from the action of genes with additive 

genetic effects. 


use hybridizationrecommended for in 
cultivars PI 262129 and UPL Pn-4 were 
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wcrk due to their large general combining ability effects. Seed yield per
 

plant 	was found to be genetically correlated with pod yield Per plant,
 

number 	of seeds per plant, weight per pod and hoight of main axis. 

Punto and Lantican (1932) used the three-year da,:a of nine: cul-.iv-irs 

entered 	in yield trials conducted in 8 locations to mcasure tle magnitude
 

of genotype x enviromient interaction and determine the stability of the 

cultivars. All varieties were found to be adapted to lower-yielding 

o-. poor 	environments but only seven were found stable with UPL Pn--4 being 

the most stable. Seasonal differe.nces in yield aniong all varieties 

existed 	and it was sugjested that a specific variety be recommended for a 

particular season. It was reco.mend..d tnat for an efficient allocation 

of resources, Qcologic testing for peanuts should involve 25 varieties, 

3 replications, 8 different locations across the country and 3 seasons
 

of testing.
 

D. Peanut Research at the International Rice Research Institute (IRRI)
 

Although IRRI has no breding program on peanuts, it has included 

the crop in its cropping systems ind varietal testing research. Promising
 

cultivars and lines developed by IPB and BPI have been included in :RRI's 

multi-location varietal tests conducted under lowland condition. A variety
 

from Burma, M-10, has been identified as the most promising in lowland
 

fields with high tillage practices (IRI, 1978). M.-10 had seed yields
 

16-26% better than that of UPL Pn-2 and MS 101. A joint IRRI-IPB project
 

is also presently conducting varietal improvement work of peanuts for
 

r.ce-hased cropping conditions.
 

/
 



RESEARCH NEEDS 

Local peanul- breeding programs to date have developed six varithies 

already released for comm2ercial production. All of tnese varieties belong 

to the peanut subspecies fastigiata. The BPI peanut breeding prograin 

has developed E.G. Re, E.G. Bunch and BPI P-9 while the UPL, peanut breeding 

1program has dei:eloped CES 101, UPI, Pr--2 anO UPL Vn--4. It is interesting 

to note, holever, that except for DPI P9, il the released varieties are 

not products of hybridizatin. Furthermore, except for UPL Pn-4, all tle 

released varieties arc susceptible to two major peanut diseases, Cercospora
 

leafspot and peanut rist. 

It is therefore evident that much has yet to be accomplished in
 

peanut breedinc; if we are to come up with a locally 'ideal' peanut variety. 

To be considered locally 'ideal', a peanut variet should have the follow­

ing characteristics; high seed yield (at least ',c/ha), early maturity
 

(90-100 days), resistance to major diseases (CLS, rust, Sclerotium wilt,
 

Aspergillus sp., viruses), resistance to insect psts (leafhopier, cutworm,
 

pod borer, leaf folder), toleran-ce to stresses (acidic soils, low/high
 

soil moisture, :-arqinal soils), high nitrogen.-fixing ability, tolerance/ 

adaptability to cropping systems (ric.-based, coconut-based and partially
 

shaded cropping conditions), and high market acceptability (large-seeded,
 

2-3 seeds per jod, high protein and oil contents). To develop this type 

of variety, peanut research along the areas of breeding, agronomy, pathology, 

entomology, mic:obiology, virology, soil science, physioloqy curd biochemistry 

have to be undertaken and/or instensified. Each of these disciplines should 

. creen the available germplasm and identify those cultivars possessing 

1 



desirable traits. Rapid and efficient screenirg techniques must be
 

developed. Quantitative genetic studies using populations derived frou 

both intra- and intersubspecific crosses must then be undertaken to 

determine the variability and heritability of each of these traits, the
 

correlation of the traits with one another and the type of gene action 

governing the inheritance of each of these character. Studies on the 

effects of selection, genotype x environment interactions and genotype 

stability must be conducted. Novel breeding and selection techniques
 

such as the diallel selective mating and traditional procedures such as
 

backcrossing and other modifications of the puraline breeding method
 

have to b2 tried out and a selection index for peanut should ; - forn.­

ulated. 'The 1.ee.inq ootential of crosses derived from intersub-pecific 

hybridization should be studied and the most efficient ecologic yield 

testing scheme for peanuts should be identifind.
 

The eoloitation of thi genetic varicdil.ity of peanut to the 

maximum, therefore, remains F challunqe tc local peanut breeders and 

other peanut researchcrs alihe. '.i thch concerted and intensified 

efforts recently! being undertaiir 11 by local resc<arch institutions along 

the various areas of peanut research ani with th-e linkages being 

established with international peanut res2;2.rch institutions, notably 

Nort-h Carolina State University and the International Crops Research
 

Institute for the Semi-Arid Tropics (ICRISAT), it would only be a matter
 

of time before local peanut breeding progress would realize their
 

objectives.
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PRODCTIO IAL.G)i ENT OP flAINlTI/ 

Joveno S. Lalee-' 

Peanut, a widely knon sotrce of protein and hi!;h-qulity oil,
 

does not constitute a. mr j r component of the average Filipino diet.
 

Yet, local demand has ,lways bcn gruater than local production
/3 .71X P3 F.Z/-Demnand has steadily incro-:,li. from 4(;636 N'L in 1973 to .s ti.mted 

j-,70Q- in 19. Local ccrr1.-um.tion in 1981 droppod to-44 I 
which could probably be attributed to high price coupled wit. limited 

supply. Total supply in 1981 wvs completely dcpendent on loc l pro­
duction esti . .t'o, c,t 20,860 ,. (.ppendix Table I). 

ictal production fluctuated purin:the period 19 3-1982. Pro­
duction stdily increased fro, I"T in 197 to - IT in 

1977 but decrensed to 4 6 I.., in 1978 (Appendix Table 2). 'Ltough 

production increased substantially in 1579 (-4-2 1,), it dropped 

sharply to z,, low 2 -593 WI in 1981. 'This has been the production 

trend which was lareg:ely influeocod by the total area pl,.ntod to pea­
rut. ',lth.ugh the aver--.v:u yield per hectare slightly increased from 

0.74 ILT in 1977 to 0.79 !.T in 1978, the decreasc in total irua planted 

(23.6/j) in 1976 ws enough t,. brin- down total prociwction during 

the yeoar. iorthoi3stern i-hili-ppines (l, ,icn II, a tr:oditional peanut 

grwin-f area) showedi the hig.host decline in total area pL'nted in 

1978 (Appendix 'Table 3). 

Importtation likowii;c fluctu:Ated d uring tho period 1973-1982.
 
Ighest volumo (29,140 .') of i,ported pc.rnut wozs recorded in 1979
 

despite the remarkable increas: in total producticn during. the year. 

paper preontcd durJi* the V'irut Iati.'rAI izi.nut Consultation 
rnd Peenut-CSI; !;eviow hold at ICAH.I) on :'eb. 7-8, 185. 

Assistant Professc:r, fb-p rtnient of Ag-roncmy, University of 
the Ph-liupines at ios Bavect Colle.'P, LaC-una, ..hilippinos. 
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.7--.-7Peanut-importiion-,, howevev rasti~lyddlo 

A 
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Xfgven adequate C.overnrnen support -r~eaT1Ut, productioninhc 

Philippines could flourish not only to th.L-tet of, attoaininj self-~ 

sufficiency but may also lead to peanu s rplsfre~,* ob 

of-ufcinhoever,, doos not absolutely riodn diopla.o'nent of~~ 

certain economically importIant crps Self-sufficiency csan simply 

'be attained by improving xsinj,production techniques 'adopted by 

local farame.' 

y 

-~ 

STATUS 

Production systems for peaniut beina adopted in the Philippines : 
are classif'ied into two, namely; peanut mnoiclture anpauite 

croppina. For the past 25 Years, joanut research hais beon focused, 

on the cultural requirement2 of peanut rnonocrops. Recently, however, 

esacactivitie aid t eeoig utratehliques appropriate 

>~ 

fo vrou eau itxc-.,weealointatd 

ostablislmerneflceandpii~atly, 

flwrig Moercn idn,,tko,.eeohwta enta 

mooco afte lo''drii ofom . 3. 1 une ila~ Oia 

~ 

~'3'' 

codtos Thi prctc cetiny cusd 'mpbu n.cs l 

of encounterin : problemuc 'related to vicedJ' control.'3 ~ 

That dry-season pecanut~crops' arebte th_, i'3'13asn,-r 

peanut have bqon widely'rnportcd. Thi10is Primarily 1 attributod'to' 

low -solar radiation during, the x-ot ,seaion, a d intleraLn6eK6a 'r'.pe72< 

''sto exces's soil, mois3 turrj. 'he 3reuults ,of a3" i 3u­' or) ioti -sovwin,-
of eEnut...... thajt 1i'ebruay is the most '-.ppropric-Lte ti$ne of planting 

,but -supplement,3ii :atio ' n is; necc liry.3 d wate 

~supply, duin -, the dry season is a 'cormon problem ~among trdtoa 
and oerial peanut, "Txwin"3 ' areas in tt' e ,country. I,t is-iillet~ 

shed~i that 'the Mocst c i tic .l~3Staes oi, "grwt whwt is, mn 

,1~"33333 

-

34~~ 
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important ;re .e.rmination, flowerin:;, pod devulopmont, and pod fill­

in,. E:xcept ger:.uination, the other critical staz,gs 1ro most prone 

to the vdvwcrse effects of water stre-ss. It thus become very import­

ant to properly allocatu liited wa.ter supply to the critic:!l periods 

of water nced, At preseit, there is scarcity (if any at all) of in­

for, ation reaLrding water riwnago,ient fro' pearut during, the dry season. 

iiesiarch firedinms -,how th'.t 50-cm and 60-cm row sp:,cings durin(,' 

the cry wet p y cire and fact beingand rs .civ( optimum in now 

recomeoded. v',hilse 9011 tu1i . h:vc si o.m tliet rows spaced at 40 cm 

,ive maximum yield, such row spacin'>- is not widely acloptacd simply be­

cause of the difficulty in performing. subserueot operations such as 

weedin- ,nd hillin up. 

Very low yield r<'sultin fron) high plont density has been widely 

observed during the wet scason. .l'is is mainly attributed to low so­

lar radiation coupl-d witi. tie 1-lants' tendency to produce excess 

vo(otative portions and feo, developed pods. 'Na in,- full ;.6vn3tae of 

hilgh solar radiation by incruasin,, plant density durinJ, the d-j season 
was al , f;Uwi tc; hr.ve. its Cm limitation. Research findings show 

that the optimum plant population when there is uncertainty of rain­

fall durinE the reproductive star-e is 200,000-250,000 p].:-nts /ha. 
rqis can be increased to 400,000-450,000 plants/I', under optimum water 

supply. 

i'| unrprdict;ble rosponse of pc.anut to inor'aric nitrogen fer­

tilizers rep(,rted i:; othr cmxv!trie. hns been -.1so widely observed 

in the I-hiliplpincs. Th ; jfxiiarz, r2 on for this is os.sontiJlly the 

soine, that is, du , Uhe the existence of a functi(:nal p:nut-r',izobiwn 

symbiosis. i rhnumber of studies ha.ve (dronstri:.ted pouitive response 

to phosphorus but foil.-d to show si!-,ilar r.-sponse to potas':it n. The 

results of a recently ccnducte,, on-farm fertilizer trial a!,t several 

locations also show that truatments involvin: no fertilizcr :apnlica­

tion and v.ry low nutrient rLAtes %7-7-7) cave po:, yields coparable 

to that cf thc recot,!:.rded airacticc (28-2e-26). Yhese findin. s pro­
bably stren,,th,-;i the nr.i to re-investi(;ate the nutrient recommend­

ations in('icated in the .-hilippine i'econmonds for Peanut (at press). 

The bnificace of calcium, insr fr as pod fonivatiun end dovolorent 

are concernedh s been ;,]so recog(nized. Yiolo increases of :,bout 30',. 

were attained. .-indin,:,m; -1he. telat 300 tyr-su.L/ha. applied just 
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faore- hid1d. n&-ut1) v -ih p d..i ld -'h n.s-A 
rocoinr andd>'1tCpsum havin-:$'other industrial uesEsuch aq flu- >. 

~~A A ±ng, a ent, ands retarfior,'ir .rtad n c'ni eyexouv~ s 

tricultural lime is~ ire ,availa~ble and. cheaper tln "~j~pswp although, 
ts' boing a -possible subu1tiiutto for C.ypsum 'r~nn ,o~o0 a~ae. 

'In oeveral ,instancos the traoi-,ridous; potontia. -of Rhizobiuf sp 

inoculants aslleynthbsizerB" of atmoa~pheric nitxrogaEin , o pl'ant u'sc' 
has, also been' dernonstrot&od. A inulti-strain, ' U'hizobiu up. inout.. 

lant usedto inocula~te poinut scieds jwst beI'oro6, ~s fon-~niic 

F * ~~aseffective as the' application of 30-35- k~a/h. Otr esa 

activities-o ilgcl nitroeoon f beinL don -by UP re­

searchers include. the ovaliiation of~the 'porsisteice -of, 1Uhizcbiiums 

under Waterlogged conditions. Initial. findings show that the second 

pentco n a peanut-lowland rice pe nut ,cropping patt_ern needA~j~"~"~ 
not be inoculated. 

~ .,' AOroi~prtecionas acomonet of the Vroduction mnanagement AofAA 

Apeanut will not be dealt 'here in detail.:3ri~fY hwe ,itca 

A ' AbeAsaid that'posts'i~f not controllod could-caiis)a corflJPo poaflutA. 4 A'E 

crop failure. A resiearch activity on integrated. pest miana einintk~'' 

'A A A'aproachis,,,beinp, ndrtuken sdy ussatdi
 
~'''""1984' at different' locations "(far"'rs" fields) 'to, evrcduato vario'6
 

levells Of inta6-rateu pest controls for 'p a ut. In'tial9results showiJA~A ,' 

that' maxim~um level of intoelxvtouuqL3tcn 
---------------------------nrol give hi~hest ~e~t yield.

We~ther or not this iisA Conoial A. -sibla r edoA 'LA 

'A ~mined. A.A."A''A'A AA'A.' 

A Ae nu AnAtA tArcroppingA '' 'A,, A 

and~A pati A' A 

A' ~1 ~ practic eingrc acotedbtaitios n na i nterrpin~ thve Jbhinipfoousd 

ocultrxraldtechiqes d1w. maiie C. O )omplmntrlyinini re ' 'A" 0'A onnCh,,compoitionA " 

A~~~~~~~~ and Aprilsadn.. ;A'AA 
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crop~ducio was ltArcropJ/u(,w omaTth ~ iono acuw'urteu
 

wa j7 mo ad '30 55 with, sugar c ino.
 

in~all crop comubinatiorns investigated, Jand productivit~I u ,how-
Ns 
evert substantially improved. Other crops with which pe.ntwas
 
intercropped include wheat, casiuava, sorghumn liplard Tice, a'nd cer-,
 
tam ye cotable crops such ,.s okra and cucuinbor.
 

'Airough tho yciars, the~na'tional ;ivera~ge yield (les tW r 1 .0
 
ton/ha) has always beon VwAY below the potential yiQld (1-5-2-5 tons
 
per huctaro) of existing, recommeandcid peanut varietiis.., This-couja 
 ' 

be a reflection of dithar poor mana~emont 'baing emplOyed b local
 
peanut ,,owers or slow delivery of loal1eeoe ehoo
 
to end uselrsde.opdt~hol~ 


Another a-rea of noncern is 
.,
 

the economics of current produ.ction, 
manneomont practices. Accordina to the latest estimate of product-KY'"" 

ion cotkhlppie iieoommonds for Peanut, at, pross) the to~lcs 
of producing 2.0 tons/hn. is aout t11536.00. CertainlyYvtlis can
 
not be 7.Cforded by small Pinirmsr. xis tine,, componant tcroo~i
 

should have to be ro-examine"d rInd if Ijos,.Uble alehtHe 
 7u; 
foxinulated. F:or examplc., lthrd pr6paration coudd pobably be 

"brou~sht to~mininium. Atudics of' thio kind shculd be puirs ued. Y,r 
tilizer inputo pirticularly nitro,"en fortilizer ight 6,lso I)L re­
ducedi by uning, Wliobiun iicculantd.' Isolation.,and rroductio. ,,f' 

inoul4ns~thrA ox hiF-ily; Co-ptftive, :ffetiya compatLiblo; with'.., , 

stroses such, us ~tt1ji,'dcr nd s~dircdt sol b 
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Appendix Table 1. Local demand,- supply, total production and import­
atior, of peanut, Philippines, 1973-1983. 

YEAR DEMAND I SUPPLY? TOTAL IMPORTATION 3 

PRODUCTION 

1973 13,740 13,740 12,850 890
 

1974 23,510 23,510 15,210 8,300
 

1975 33,760 33,800 25,490 8, 310
 

1976 36; 780 36,780 28,780 8,000
 

1977 43,290 43,310 32,540 10,770
 

1978 36,160 3c,310 26,600 9,710
 

1979 63,840 63,840 34,700 29 1I0C
 

1980 48,100 48, 1.0 35,150 12,970
 

1981 20,860 20,860 20,860 ­

1982 36,710 36,710 34,270 2,440
 

1983 Eif 52,240 52,240 35,240 17,000
 

Demano. includes peanut used as feeds food and.seeds for planting. 

Y-Total supply includes local production and importation. 

no data available. 

Source: BAFCon., NCSO. 



Appendix Table 2. Yield (m. t./ha) and production area, (ha).f.vr 
peanut, Philippines, 

YEA R YIELD 

1973 0.55 


1974 0.59 


1975 0.66 


1976 0.67 


1977 0.74 


1978 0.79 


1979 0.91 


1980 0.90 


1981 0.76 


1982 0.87 


SOURCE: BAECon. 

1973-1982. 

PR OD UC TION A REA 

33,240 

36,700 

54,790 

60,620 

62,720 

47,900 

53,830 

55,140 

38,700 

55,885 

wkI
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Appendix Table 3. Production area (ha) for peanut by region, Philippines, 1973-1982. 

REGION 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 

I 4,570 4, 5E0 4,720 5,880 5,890 6,100 6,470 6,580 5,650 5,870 

11 10,750 15,670 31,520 34,390 36,850 21,370 25,740 25,990 10,560 28,310 

I1 7,110 9?0 940 I,140 1,240 1,300 1,540 1,540 1,550 890 

IV 3,210 2,630 4,070 4,250 4,560 4,190 4,040 4,070 3,990 3,950 

V 2,840 2,6Eo 2,650 2;330 2,040 1,910 1,890 1,770 1,710 1,660 

VI 2,330 2,4E0 2,190 2,250 2,390 4,560 2,620 3,190 3,180 3,120 

VII 3,320 3,1 0 3,280 4,190 3,830 3,870 3,780 4,050 4,270 4,140 

VIII 1,020 1,540 1,440 1,320 1,280 2,280 2,780 2,640 2,540 2,170 

IX 180 370 1,000 1,380 1,160 950 920 950 1,090 1,755 

X 1,040 990 980 1,110 1,120 1,190 1,370 1,600 1,350 1,180 

XI 980 900 1,010 910 850 830 890 980 1,110 1,110 

Xi 890 750 990 1,470 1,510 1,350 1,790 1,730 1,700 1,730 

SOURCE: BAECon. 



Utilization of Microbial Associations
 
jyj Peanut Production*
 

Erlinda S. Paterno
 
Associate Professor
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U.P. at Los Bahos
 
College, Laguna
 

Introduction
 

The average yield of peanut In the Philippines is approximately
 

0.86 mt unshelled peanut per hectare. This low yield has been attributed
 

to among others, the em 'oyment of low level of technology by peanut
 

farmers. In order to attain a yield of approximately 2.0 tons per hectare,
 

the application of 4 ba',s 14-14-14 or 28 kg each of !,P205 and K20 per
 

hectare has been recommended, In 1982, a total of 56,450 hectares were
 

planted to peanut. At the recommended rate of 28 kg N/ha, the total
 

nitrogen requirement iould cost approximately R24.5 millicn in terms of
 

ammonium sulfate, With the presert economi- ;ituaiion, the couwntry can
 

ill afford this largo input.
 

A cheap way o supplying crops with nitrogen Is through biological
 

nitrogen fixatior Peanut has the capacity to utilize atmospheric
 

nitrogen through its association with the rout nodule bacteria, Rhizobium.
 

However, biologicil nitrogen fixation as source of nitrogen for peanut
 

production has rort been fully exploited in the country.
 

*Paper presenti during the F'rst National Peanut Consultation and
 

Peanut - CRSP %eview held at PCARRD Headquarters on February 7-8, 1985.
 

/, 
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Experiments-cnutdcnutdin coe-to wio~''ato, h11tthe NiTL-o 
'Uiesty of Hawai1 showed increases-n yield Vdue>t :inoculatio. Tb& 

shows 'tht, iniGu mbalaon clay Ioam:!Inoo e with photh 

phrsadptssium'at 30k/oproduced-the hig e t grainyVIeId (1.61 
t/ha) during the 1982 dry sea'son. iThe eutcerl eint'o 

-'.. 

h w
 
advantage of, Inoculation coinbi'ned wItk iia eeo>pop~~ s ad'~y. .y 

mi im . leve of phosphorus'*'-"-'
 

potassium over thiat 6Of complete 'aplcationof'i og 'pors:n
 

potassium at ma imumi level without inoculation. Ie~I'rsonede4.', 

inoculation did,not differ between the 'two fri
 

1-fertility level, te:pI caIci f30"kg N/ha produced 'yIeId~euvln
 

that' of Incuatd
'~to 

atio-i'At 'flowering inoculation at the two fertili~ty 
 ., 

levels sI'gnificantly i.reased 'nodule number over the other treatments.>(.V. 

Othe oth'er hand, fres w"gt4 d dr ate yied per~ pln
 
dId, not differ 'among, treatments. K'; 

"V4.3K.Ur rn'g, the v~ts a 'o f- 1,982'a i ncrease.'in grain yield,vnodule V V . . 

number and; fres wegtanerlate~~ 
 d was observed' s i,,th 

dr ea'son 'tehget rfnyel ''"23 /ha)' >ws obtalned f~romi 

in'c'late plots wt 0g/hakupidof phosphorus and' poass Ium. 

Inoculate treatpients, at any~fertility~level, gave ie niiatl-h
 

yiels noul number 
 and frs wegtad dry mal"ter yield 'over~the' ' 

1;'V''un inocula'ted and N-fert'i'l'ized7tratens 

15VV83 dry season, the res'po4,se of .Peanut to inoculaitio~waS,
 

significant in termns of grainj'ield Inoculatibn with ininmum ee' 
~of phospp'horus and -potassium ,was ,su ~fici nt 
tinrae edsgifcantly'
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potassium to 100 kg/ha together with inoculation was not beneficial.
 

Application of nitrogen fertilizers was also inferior to inoculation in
 

this soil. There was a positive significant response to inoculation in
 

terms of nodule number and dry matter yield at flowering but none in
 

terms of nodule fresh weight.
 

Peanut yields, nodule numbcr and fresh weight, and dry matter yield
 

generally increased in the wet season of 1983. All treatmenis produced
 

yields ranging from 2i'5 t/ha to 2,57 t/ha. However, significant response
 

to inoculation wa- apparent .:;nly at the flowering stage when nodule
 

number and fresh weight -nd dry matter yield of Inoculated treatments
 

were higher compared to the other treatments. Grain yields of inoculated
 

peanuts were also higher but not significant over other treatments.
 

The mean yield, nodule number and fresh weight and dry matter yield
 

per plant at flowering of peanut for two seasons per year in Guimbalaon
 

clay loam are presented in Table 2. Significant response to inoculation
 

was noted in 1982. Inoculated treatments produced yield increases of
 

23.97% and 16.38% over uninoculated and N-fcrtilized plants at the farm
 

fertility and maximum fertility levels, respectively. The highest grain
 

yield, nodule number and fresh weight, and dry matter yield were pro­

duced by inoculated plants fertilized with 30 kg/ha of phosphorus and
 

potassium, followed by tht inoculated plants fertilizedi with 100 kg/ha
 

of phosphorus and 1;otassium. For the same parameters, the mean values
 

of the control and N-fertilized ploLs at both fertility levels were
 

comparable.
 

The mean yield, nodule number and fresh weight and dry matter yield
 

of peanut were higher in 1983. However no significant differences In
 



Table 2 
 Mean yield and nodulation of peanut (BPI-P9) as affected by inoculbtion *.n, rate of fertilizer
 
aoplication in GuimLalaon cl- v loam for two .easos in 1982 and 1983.l/
 

Treatment 

0-3u-30 


in1c--3 


" 03 


IC.-10 -10)0 


Inoc-100-1CC 


1-30"3, 


30"3C-3u 


Inoc- 30-3 


0-100--i0 


10 -100-<00 

Inoc--100-1) 


?ean Yiel6 

(t/ha) 


1.21 c 


. ,C ) 

.50 a 

1.!{ 


1.18 c 


1.35 b 


1.90 a 


1.92 3 

2 0i a 

1.88 a 

1.91 r 

1.96 a 


u-nr incrc.:sc 

in yi ld over 
uninocu lated 


re.-,
;L-M-

-


5.78 


23-37 


7V 


16.3-5 


1.05 


5.79 


-


1,60 


1C. 

r,:--n noIdule 


ru:r p(:-
zi,-,t
at 


fflower i ng 

42 d 


43 c 


50a 


41 do 


0 


46 b 


1983
 

57 c 


53 d 


70 a 


58 c 

59 c 


62 b 


'i n nodule 

frch wci-1ht 
n:cr plant ?t 
lowering () 

0.20 b 


0.21 b 


0.23 


0.15 bc 


0.17 C 

0,21 b 

0.24 c 


025 b 

0.27 a 


0.22 o2 

0.23 C 

0.25 b 


h-r dry matter 

yield per plant
Ft flowering ( ) 

8., Zc
 

8 abc
 

C 3 

8.4 c
 

CC 

9.1 ab
 

8 .9 c
 

0.3 b
 

9.8 a
 

3.6 :d
 

84 d
 

5.6 ab
 

!/Means followed by the same letter are not significantly differ,.at at 5' level based or, MIRT
 

N 
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yield were obtained. Y'itffld cof inoculated treatments were higher but the
 

percent increuse ir, yield over uninoculted cc,ntrol wuru quite low (4.26
 

to 5.79%). Modulk numb(r and fresh wJight and dry matter yield per plant
 

at flowering vari,c significantly among treatments, Highest values were
 

found in plots inocula tied at th,. f-rm fcrtility lt.vel followed by plots
 

inoculated at the maximum fertility level
 

In San Manuel silt )oam the lewcst grain yield of peanut (0.34 t/ha)
 

was produced by uniiocuhlted plants (0-30-30) during the 
1982 dry season
 

(Table 3), All ,ther tr,-,eitm,-nts had yikid levels rancing from 0.51 to
 

0.66 t/ha. Results show that 
a hiqher yield response is attainable with 

inoculation plus thL: ic:tr,.fJppphosph(rUs and potassium, Equally
 

higher yields ovtur the uninoculated plots (0-30-30) were obtained when
 

fertilizer rate was increased to 100 kg/ha, with or without 
inoculation.
 

At the farm fertility luel, the yields of peanut from the uninoc­

ulated, II-;erti Ii;:d.mJ inculated treatments during4 the 1982 wet season
 

were higher than tho..e,btaincd during the dry season. Highest yield
 

obtained during this ,-r;,,ppiri,, was from the inocula-ted plots fertilized
 

with maximum rates of hosphorus and potassium. This was followed by
 

inoculated plots at farm ertility level. 
 Results from this wet season
 

cropping 
indicate chat maximum phosphorus and potassium supplements may
 

increase yield of inoculated peanut, Nodulation ols. improved during
 

the wet season. lighest significant values ,bservtd were from inoculated
 

p'ots at both fertility levels.
 

In 1983 dry season peanut yield improved over that of 1982 dry
 

season. Response to iroculation was significant as shown by the yield
 

http:Ii;:d.mJ
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0.74, a 

0.58 b 

44, ab 113a 

37 b 75 b4 
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Ihoc-100-'100 

0.~66 a4-'0.56 b 

0.58 a -0.78 a 

038 ab 

52 

59 b 

0 , ~ >~, 

1983 ,rtA ~ 

030-30 
4;A4 

S330-30 
no-3-3 

0.11 d 0.5C d 

0686 c '0.55 b 

1.02 @1) 0.82a 

44ab 

'44 -a[, 

,53, a 

491b 

44 c 
511ab5 

7. b 7.6 b~ 

9. 8.4 b 
-310 a 
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0 .'9 b c 0 .5 6 b 4 3 a 
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data. At both fertility levels the yield ranking was 
in the order
 

"inoculated" "N-'fertilized" "control". the nodule number and dry
 

matter yield at flowering were consistently higher for the inoculated
 

treatments at both fertility levels.
 

The yields cf peanut during the we: season, 1983, were lower thab
 

during the dry season of 1J83. Yields ranged onl, from 0.50 to 0.85 t/ha.
 

Similar significant respnse to inoculation w'i,s 
 notted during this season.
 

Highest yields were produced by inoculatod plcts, followed by N-fertilized
 

plots, then the control plots at both ft-!rti1ity le-vt.s. ,lodulation and
 

dry matter yield per plant at flowering we:re higher when plants were
 

Inoculated at any fertility level.
 

In Table 4 the 1982 mean yield of inoculated peanut supplied with
 

minimum levels of phosphorus and potassium was significantly higher
 

than the uninoculated :,nd N-fertilized plants, 
 At the maximum levels
 

of phosphorus and pot,ssiAm the ylvC.cf 
inoculate(; treatment was higher
 

than but not significartly diffvrent from the others. 
 A higher percent
 

increase in yield (27.-45 ) due to inoculation was observed at the farm
 

fertility 
level than at the maximum fertility level. In 1983 mean
 

yields of peanut were higher for ill treatments than 1982. 
 At both
 

fertility levels, inoculation significantly increased yields over the
 

control and N-fertilized treatments. Inoculation brught about from
 

50.82% to 53,97% incrcease in yield over the control, 
 Addition of nitrogen
 

at either 30 or 100 kg/ha did not signficantly benefit the plants, 
 In
 

this soil results of two year trials indicate that inoculation plus minimum
 

rates of phosphorus and potassium increased peanut yield significantly.
 

In both years inoculation also significantly produced more nodules than
 

the other treatments. 
 In 1983 the mean dry matter yield of inoculated
 

plants at both fertility levels were significantly higher than other
 



TaL.- , )..
et yield and nodulation of peanut (BPI-'9) as 
affected by 'noculation anf- rate
f fertilizer appftcatton in San Manuel 
silt loam for two seasons 
in 1982 and 1983.1/
 

Trdtmcnt 
 Nean Yield

(t/ha) 

3 b 

!n,-c -0 65 a 


. iO.-i0) C.5L ab 

ino.*1UC- " .6b a 

3-6
i 0. 1 c 
30-30-30 
 0.66 bc 

inoc-30-30 0.92 a 
C-100-L.3 0 63 bc 

O0"I"';.JO -. ,74 b 

Inoc-, 2.100 0.97 a 

-/Means followed by the same 


on DiRT.
 

'.r, " increast Mean n,,u .cu n dr mnL, r 
yield over 
 numbe-
wininoculat -d r'. yield p:r -'lantplant :ttreatment at flow: . (9)f1owe rq( (q. 

158;2 

3.52 
 5- b 
27.45 
 7P a 

' b 

. 4 0aa 

1983
 

46 bc 
 7.7 b
 
&.20 
 44 c 8.7 b
 

50.82 
 43 ab 11.1 a 
47 Lc 8.1 b 

17.46 
 46 bc 10.7 a 
53.97 56 a 11.3 a 

letter are not significantly different at 5% level 
based
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Table 5. 	Mean interaction effects of variety and
 
Rhizobium strains on 
the grain yield

(kg/ha) c]f peanut planted in Lipa clay

loam (1504 ry Season).]/
 

Strains 	 V A R I E T I E S
 
Virginin Robut 33-1 
 UPL Pn 4
 

TAL 1000 
 513 c 832 bc 2631 a
 

NC 92 412 c 1005 b 2679 a
 

32 HI 405 c 488 
c 2901 a
 

P3 581 bc 
 646 bc 2510 a
 

CB 756 558 bc 
 592 bc 2723 a
 

Uninoc 628 bc 	 c
460 	 2733 a
 

j!Means followed by the same letter are not
 
significantly different at 
5'/0level based on DMRT.
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Nodulation was slightly affected by N fertilizer application and
 

Rhizobium strain (Table 6)o Addition of 30 kg N/ha significantly reduced
 

nodulation of peanut Inoculated with strain P3 but not those inoculated
 

with strain CB 756.
 

Symbiotic Competence of
 
Peanut Rhizobia
 

A field experiment was conducted to determine nitrogen fixation
 

and survival of peanut rhizobia in rice based cropping system.
 

Peanut cultivars BPI PS and Robut 33-'I were used with Rhizoblum
 

strains CB 756, NC 92 and P3. in the first crop of peanut significantly
 

more nodules were formed by variety 8PI P9 than Robut 33-I at 2 weeks
 

after emergence (Table 7). At 7 weeks after emergence no significant
 

differences in nodule number and dry weight, dry matter yield and N
 

uptake were observed between the two varieties although higher total
 

nodule number and dry weight and dry matter yield were noted in BPI P9.
 

Nitrogenase activity was significantly higher in BPI P9 than Robut 33-1.
 

No differences in nodulation, nodule dry weight and dry matter
 

yield were observed among the strains. Specific nitrogenase activity,
 

however, was higher in plots inoculated with Cb 756 or NC 92 (Table 8).
 

Interaction between varieties and strains on the symbiotic characters
 

tested were likewise not significant.
 

Grain yield, however, was significantly different between varieties
 

but not among strains (Table 9). Robut 33- produced significantly
 

higher mean yield than BPI P9. On the other hand, the ranking of
 

Rhizobium strains based on yield was CC 756 . NC 92 ) P3.
 



Table 6. Effect cf inoculation and fertilization on the nodulation and dry matter yield at 2 weeks after
 
ef-rictof peanut grown In 
Lipa clay loam during the 1985 dry season.I/
 

Nodule number/' plants 
 Nodule dry weight (mg/5 plants) Dry matter
 
Treatment Strain Primary Secondary Total Primary Secondary Total yield
 

root root 
 root root 
 (g/5 plants)
 

Uninoculated +
 
0-30-30 
 202 b 34 bc 236 b 133 a 
 5.3 c 138.4 a 3.68 abc
 

Inoculated + P3 
 248 a 58 ab 306 a 
 134 a 9.5 bc 1413.5 a 4.14 ab

0-30-30 CB 756 167 b 65 a 232 b 116 ab 
 14.0 ab 130 ab 3.12 c
 

Inoculated + P3 170 b 18 c 188 b 71 c 
 3.0 c 74.0 c 4.00 ab
 
30-30-30 CB 756 194 b 
 36 bc 230 b 
 72 c 7.9 bc 80.0 c 4.25 a
 

Inoculated + 
 P3 176 b 28 c 
 204 b 104 b 6.3 bc 1I0,3 b 3.94 ab

15-15-15 CI 756 164 b 
 33 bc 197 b 55 c 20.1 a 79.0 c 3.40 bc
 

-Means followed by the same letter are not significantly different at 5% level based on DMRT.
 



Table 7. Mean 
 effect of variety on the nodulation, nitro­
genase activity and dry matter yield of peanut

grown after rice 
in Lipa clay loam (1984, Dry

Season) 4/
 

Parameters 


Noduie no./plant
 

2 WAEL
 

Primary root 


Secondary root 


Total 


7 WAE
 

Primary root 


Secondary root 


Total 


Nodule dry we;ght
 

at 7 	WAE (mg/Dlant)
 

Primary root 


Secondary root 


Total 


Specific nirogenaso
 
activity at 7 WAE
 
(umole C2 H4/g dry weight

nodule/hour) 


BPI 	P9 


11 a 


3 a 


14 a 


17 a 


33 a 


50 a 


44 a 


42 a 


86 a 


86.42 a 


V A R I E T Y 
Rcbut 33-i CV () 

7 b 29.48 

2 b 75.02 

9 b 20.94 

21 a 50.87 

24 a 51,05 

42 a 39.44 

52 a 32.03 

33 a 70.50 

841a 43.89 

74.14 b 
 17.60
 

Dry matter yield at
 
7 WAE (g/:lant) 
 8.07 	a 7.01 
a 24,02
 

1!For each parametc: 
, means followed by the same
.zJ,t. 	 letter
, 	 f. dj7:, ..rnt at ,l,:v(,', [b7sed on DMR;T.
 

21
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Table 8. Mean effect of straln on the specific
 
nitrog :nas: activity of peanut planted

after rice in Lipa clay loam (1984, Dry

Season) A!
 

Speci ,c nitroqenase
Rhizobium strain activitv at 7 WAEj/ (uiol

C2H4/g dry nodulo/hour ) 

CB 756 
 91
 

NC 92 
 86
 

P3 
 70
 

Uninoculated 
 66
 

-!.Means 
 follojwd by the same letter are not
 
aignificantly diFfrrt at 5% lcvel 
based on DMRT.
 

2/WAE -
Weeks After Emergence
 

Table 9. Mean yiel 
 (kg/ha) of two peanut cultivars
 
inoculated with three Rhizobium strainso)'
 

Strain V A R I E T Y
 

PI W.:
Sai Robet 33-' Mean
 

CB 756 654 
 886 776 a
 

NC 92 642 330 736 a
 

P3 550 892 722 a
 

Uninoc 522 
 841 683 a
 

Mean 602 b 866 a
 

-/Means 
 followed by the samD letter are not sig-.

nificantly different at 5% level 
based on DtiRT,
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There are indications of intorction between peanut cultivars and 

Rhizobium strin.i. 1tepc-, sihrultaneous selection of Rhizobium strains 

and peanut cultivars should be continued. 

Rhizobium strains and peanut cultivars that are symbiotically 

efficient under strcssed environments should likewise bc identified and/
 

or developed.
 



---------------------------

PEANUT ENDOMYCORRIHIZAE
 

I/
 
Lina L. Ilag-


Endomycorrhizae are mutually beneficial associations between plant
 

roots and vesicular-arbuscular fungi. The mycorrhizal fungus obtains
 

organic nutrients from the plant, The plant, in turn, benefits in the
 

form of better growth and higher yield. This occurs as the vesicular­

arbuscular mycorrhizal (NAM)fungus, through a network of extramatrical
 

mycelium increases the absorption capacity of the roots thus enhancing
 

the uptake of various soil-derived nutrients.
 

The extent to which particular plants depend on mycorrhizae is
 

largely governed by their root morphology. Plants with limited root­

soil contact due to coarse, hairless roots or with few, short root
 

hairs benefit greatly from the network of mycorrhizal hyphae extending
 

from the mycelium inside the root to the sorrounding soil (Hayman, 1980)
 

Mycorrhizae also enhance nitrogen fixation by rhizobia presumably
 

by providing the needed phosphorus for nitrogen fixation. Mycorrhizal
 

plants have also been observed to tolerate stress factors in the soil
 

(such as salinity, acidity, drought and certain plant pathogenic
 

organisms) much better than non-.nycorrhizal plants. As Trappe et al.
 

stated (1984) mycorrhizae are "necessary components of most plant
 

systems".
 

The potential benetits that could be derived by properly harnessing
 

the mycorrhizae include less dependeice on expensive fertilizers and the
 

utilization of marginal or problem soils for crop production.
 

l/	Associate Professor, Department of Plant Pathology, University of
 
the Philippines at Los Baios, College, Laguna, Philippines
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Prior to the inception of the Peanut CRSP Program, there had
 

been practically no work on peanut mycorrhizae in the Philippines.
 

Our work commenced in June 1983 as part of the project on biological
 

nitrogen fization. The project considered the following objectives
 

relevant to mycorrhizae:
 

1. 	Conduct a collaborative survey of endomycorrhizal fungi
 

predominant in the peanut rhizosphere roots and weed seeds
 

from peanut fields in the Philippines.
 

2. 	Compare efficiencies of mycorrhizal rungi from natucal
 

peanut colonizations to the effeciencies of other known
 

species in pot cultures.
 

3. 	Establish the effectiveness of selected species for
 

alleviating salt stress, drought, flooding and acidity.
 

4. 	Establish the effectiveness of selected species for
 

increased uptake of phosphorous.
 

5. 	Determine whether mycorrhizae can affect peanut production
 

against soil-borne diseases prevalent in the Philippines.
 

6. 	Determine the effectiveness of mixed rhizobia and mycorrhizal
 

fungi for increase P uptake and other synergistic relationships.
 

Research Activities and Findings
 

A. 	Survey, collection, isolation and identification of VAIT fungi
 

Rhizosphere soil from peanut fields and root samples were
 

collected from the provinces of Isabela, Cagayan, eotabato, Albay,
 

Laguna, and Zambales during 1983 and 1984. Soils planted to other
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crops were also sampled at Davao, Cebu, Ilocos Norte, La Union,
 

Rizal and Laguna. About 100 g of a composite sample were wet
 

seived according to the method described by Gerdemann and
 

Nicolson (1963). Spores were backwashed into separatory funnels
 

and collected on filter papers. Collected rpores were mounted
 

in water or lactophenol and observed under the microscope.
 

Relative spore counts ce'unducted on the various soils showed
 

that peanut soil from San Marcelino, Zambales contained the most
 

diverse kinds and the highest number of spores (Table 1). The
 

sampled area had a cropping pattern consisting of peanut, sweet
 

potato, tomato, peanut. Spores were collected 38 days after sowing
 

UPL Pn2 peanuts in the sandy loam soil with a pH of 6.0. The VAM
 

fungi observed in this site, as identified by Ruth Taber, were
 

Glomus mosseae, G. multicaule, G. monosporum, G. microcarpum,
 

Sclerocystis rubiformis, S. sinuosa and Gigaspora spp. Davao soil
 

planted to 'Saba' banana also contained numerous spores but there
 

was less diversification of species. The fungi found in this soil
 

were Glomu6 mosseae, G. multi.caule and G. intraradices, the latter
 

appeared to be confined to roots as no extramatrical spores were
 

found. Evidence of G. Caledonium and G. convolutum were seen in
 

Cagayan soils previously planted to peanut. Low spore counts were
 

noted in rice, corn and eanut fields under high water regimes.
 

Spores sieved from these areas particularly after rice were deterio­

rated and often unidentifiable. Most of the areas sampled contained
 

low population of VaM fungi (Table 1).
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A variety of VAM species had been observed associated with
 

peanuts (Taber, 19841 Nicolson and Schenk, 1979; Stichler et. al.,
 

1972).
 

B. Mycorrhizal formation by various VA 
fungi in peanut and their
 
effect on growth
 

Nine fungal species (Glomus fasciculatum, G. mosses,
 

G. etunicatum, G. intraradices, G. deserticola, G. macrocarpum and
 

unidentified isolates 83-086, 83-±33 and PZm-I) were tested in
 

pot experiments for their ability to form mycorrhizae in three
 

peanut cultivars (UPL Pn-2, UPL Pn-4 and NC 7).
 

The fungal inoculum (with the exception of G. deserticola
 

in which 2 g colonized roots were_ us3d) consisted of 50 spores
 

per size 8 pot. The spores were surface-sterilized in 0.5%
 

sodium hypochlorite for 3 min and rinsed with sterile distilled
 

water prior to their use for inoculation. Three replicates were
 

provided for each treatment including controls with no inoculum
 

added.
 

Among the fungi tested, nnly G. deserticola give promising
 

results. Peanut inoculated with the fungus developed mycorrhiza
 

and exhibited generally better plant growth than uninoculated plants
 

four weeks after sowing (Table 2).
 

Mycorrhizal UPL Pn-4 plants were taller and had a greater
 

biomass than non-mycorrhizal plants. Inoculated UPL Pn-2 plants
 
/the
 

were taller than uninoculated control. NC 7 exhibited an increased
 

root weight over the control but less plant height and weight.
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These results indicate that different cultivars respond in
 

various ways to G. deserticola. The lower biomass exhibited by
 

some *ycorrhizal plants may be explained by the plant's inability,
 

at this rather early stage of infection, to have recovered from
 

the initial effects of fugal colonization.
 

The beneficial effect of G. deserticola on UPL Pn-4 continued
 

until harvest as plant height, weight of roots and shoots were higher
 

in inoculated plants than in the control (Table 3). This better
 

growth performance was also reflected in increased seed weight of
 

mycorrhizal plants (Table 4).
 

The effect of G. deserticola on cultivar UPL-Pn-2 at harvest
 

was also essentially beneficial as inoculated plants were taller and
 

had heavier shoots (Table 3) and yielded higher seed weight (Table 4)
 

compared to uninoculated plants. All these occured in spite of the
 

lower root weight (Table 3) which may indicate efficiency of the
 

mycorrhizal association.
 

The nycorrhizae formed by G. deserticola appeared to greatly
 

enhance nodulation in peanut. The nodule dry weight of mycorrhizal
 

UPLPn-2 was 36% more than the non-mycorrhizal plants; that of UPL­

Pn-4 was 54% more (Table 4).
 

C. Multiplication of VA spore inoculum in culture
 

The formation of mycorrhizae in greenhouse and field studies
 

depends a great deal on the availability of viable, pathogen-free
 

VAM inoculum. The lack of adequate quantities of inoculum is a
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major bottleneck in the wide-scale commercial use of endomycorrhizae.
 

Subtantial inoculum is often required to obtain rapid mycorrhizal
 

formation early enough in the growing season to be able to supply the
 

crop's demand for phosphate and other soil-derived nutrients.
 

There is therfore an acute need to find a method of producing
 

appreciable quantities of pure VAil fungal inoculum. 

To this end spores of Glomus epigaeus were surface-sterilized,
 

rinsed, planted on 1% water agar and allowed to germinate. After
 

two weeks when most of the spores had germinated, surface-sterilized
 

seeds of Okra, Amaranthus sp. and Portulaca sp. were planted on the
 

agar amidst the hyphal growth from the germinated spores. Among the
 

seeds used, the best results were obtained with Amaranthus as most
 
I 

cultures with okra and Portulaca seeds were contaminated. Amaranthus 

seeds germinated 2.-5 days after planting in agar. One month after 

the fungal spores were transferred unto agar slants and two weeks after 

the seeds were planted, some Amaranthus seeds, when crLshed and observed 

under a microscope, were found to contain .,,ierous spores of G. epigacus. 

Such seeds were dead as they did not continue to grow after germination
 

and fungal colonization. Remains of the emerged seedling appeared
 

disintegrated when viewed under a microscope.
 

It appears that G. epigaeus obta:.ned nutrients from the germ.­

inated seed as the fungus invaded the redicle and hypocotyle then
 

found its way inside the testa of the seed and produced spores therein.
 

Germinated seeds that were not infected had no spores. Seeds that
 

did not germinate contained no spores, either.
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Plans for the Succeeding Years
 

Plans for the future include:
 

(1) evaluation of more VA fungi for their effectiveness .-i improving
 

the growth and increasing yields of peanut;
 

(2) identification of host variety.- VAM fungus isolate combinations
 

tbat are effective in marginal soils and under stress conditions;
 

(3) 	 gauge the effectiveness of combined mycorrhizal fungi and rhizobia 

in increasing productivity; 

(4) 	determine the effect of soil pH, moisture and temperature on
 

my'orrhizae; 

(5) 	 evaluate the 1- rsistnce of introdi. ed VAN species in the soil; 

(6) 	 find imnproved means of increasihtg VAIvI inoculum; 

(7) 	maintain a collection of elite VAM fungi. 
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Table 1. Soil evaluation for presence of VyAM fungal spores
 

Location 


Cebu 


Los Bajios, Laguna 


Cotabato 


Davao 


Davao 


Cotabato 


Cotabato 


Ilocos Norte 


La Union 


Albay 


Los BaA*os, Laguna 


Isabela 


Cagayan 


Einangonan, Rizal 


Luisiana, Laguna 


San Marcelino, Zambales 


IRRI, Los Bafios, Laguna 


Relative Abundance
Plant of spores
 

Corn low
 

purslane low
 

peanut moderate
 

banana (Maba') high
 

Banana ('Latundan) moderate
 

cowpea low
 

corn moderate
 

cowpea moderate
 

mungbean moderate
 

peanut, mungboan, cowpea low
 

peanut moderate
 

peanut moderate
 

peanut low
 

weeds moderate
 

coconut low
 

peanut high
 

rice, peanut, corn none to low
 



Table 2. 	 Effect of Glomus "5Frtcola on plant growth parameters and degreer of mycorrhiza3 formation 
in peanut cultivars IjPL Pn-2, and UPL Pn-4 mnd NC-7 four weeks after sowing in pods. 

Plant %change Fresh % change Fresh % chanae VAL-IF 
Height vs 2/ weight vs weight vs colonization 

Tr!atrtient (cm) control2 of roots control -f whole cnntrol r / 
(g/plant) rlant rating­

(g/_/lant) 

Inoculated with 	G. deserticola
 

UPL Pn-2 24.2 10(1) 1.50 8(-) 8.9 14 (-) 3b 
UPL Pn-4 23.3 l3t/) 1.85 68(/) 9.1 94 (9) 3b 
NC 7 20.3 4(-) 1.50 7(y) 10.6 33 (-) 2 b 

Uninoculated control
 

UPL Pn-2 	 22.0 - 1.60 - 10.3 ­ 0 
UPL Pn-4 20.8 - 1.10 -. 4.7 - 0 
NC 7 21.2 - 1.40 - 15.8 - 0 

Q 1/ 2b = 	 6-26% of roozs colonized by VAM! fungus with relatively large colonization sites ra-fier 
uniformly dq'tributed through the colonized roots 

3b 26-50% of roots colonized with large colontzation sites uniformly distributed through
 

the colonized roots
 

0 = no mycorrhizae formed
 

2/ () = more 	thab the control 

(-) = less than the control
 



Tablp 3. Effect of Giomus deserticola on plant height and on weight of shoots and roots of peanut

vr:xities TML Pn-2 and UPL Pn-4 at harvest. 

Treatament 

Plant 

Height
(cm) 

%change 

vs 
control* 

Fresh 

weight
of roots 
(.g/plant) 

% change 

vs 
control 

Dry 

weight
of shoot 
(g/plant) 

% change 

vs 
control 

Inoculated with G. de~erticola 

UPL Pn-2 
UPI, Pn-4 

Uninoculated Control 

42.4 
41.6 

46(,4) 
4(-) 

1.4 
1.9 

13(-) 
36 (7) 

3.0 
3.5 

114 (/) 
59(21) 

UPL Pn-2 

UPL Pn-4 

29.0 

40.1 

1.6 

1.4 

-

-

1.4 

2.2 

-

() = more than tie control 

(-) = less than the control 



Table -. Effect of G.hmus dEserticola on nodule and seed weight and on extent .ofmycorrhizal
 
colonization in peanut at harvest.
 

Treatment 
Fxesh weight 

of seed 
(mg/plant) 

% increase 
over control 

Nodule 
dry weight 
(mg/plant) 

% increase 
over 
control 

VAMF 
colonization 
rating* 

Inoculated with G. deserticcla 

UPL Pn 

UPL Pn 

- 2 

- 4 
2510 

2547 
'29, 

13 
140 

123 
367 

54 
3a 

3a 

Unioculated control 

D 

UPL Pn ­ 2 
UPL Pn - 4 

1950 
2250 

- 30 
80 

-
-

0 
0 

3a = 26-"0% of roots c-lonized with small colonization sites widely scattered along
 
the roots.
 

0 = no mycorrhiza -o.med 



PEST MANAGEMENT S"UJIES FOR PEANUT IN -ME
 

PHILIPPINES1 /
 

2/
P. Cadapan--Eliseo 

1. Introduction: 

Satisfactory management of plant posts (arhropod pests, pathogens 

and weeds) would require adequate knowledge of the following: 1) Identity 

of the pests involved their biology, ecology and nature of damage; 2) dis­

tribution, occurence, population dynamics and density; 3) appropriate
 

techniques ir evaluating pests population density and damage potential
 

4) estimation of their damage potential in relation tu peanut yield or
 

the critical damage threshold (ETL); 5) level of natural control; and
 

6) the availability of artificial control methods (resistant varieties,
 

biological control agents, pesticides and etc).
 

Based on these informations, a review of the researches (published
 

and unpublished) on peanut pests was made to identif the status and
 

gaps in peanut protection researches and managemunt program as a part
 

of an overall effort to develop and implement a viable peanut production
 

program in the country.
 

Research proposals to fill-in the research gaps identified by the
 

reporter and the bibliography on peanut pests in the Philippines aro
 

included.
 

1/.
 
- review of the studies on pests (innects, pathogens, and weeds) of
 
peanut and some recommendations to irprove the pest management research
 
and development program for peanut pests in the Philippines, presented
 
at the First National Peanut Consultato.on and Peanut CRSP Review,
 
"ebruary 7-8, 1985 at PCARRD, Los Rafi(s, Laguna 

2/ Assist. Prof., Department of Entomology, UPL, College, Laguna. 

http:Consultato.on
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II. 	 The status of the peanut pests management in the Philippines.
 

A. 	Disease pathogens
 

Al. General review
 

Peanut diseases in the Philippines were first reported by 

Reinking in 1918. Since then diseases had been recognized to be 

important in peanut production in the country. Researches 

(published and unpublished) were made on peanut diseases (biblio­

graphy) focused mostly on Cercosrora arachidicola and Cercosporidium 

personatum fungal > ._Ons (cercospora leaf spot) and the peanut 

rust, (Puccinia arachidis), There are a nu~fo:. :)f pathogens 

associated with peanut and other grain legumes but only nine are 

considered major pests in the country (Table 1). The first two are 

the 	black spot, caused by C. arachidicola, (early leaf spot) and
 

C. personatum (late leaf spot) and the peanut rust caused by
 

Puccinia arachidis are considered very serious. Except for these
 

two, no biological and ecological. studies had been made on the
 

other pathogens affecting peanut p-ants in the field.
 

A2. Specific Diseases
 

A2.1 Black spt or cercospora leaf spot
 

First reported by Baker in 1914 and by Reinking in 1918 as
 

Septogloeum arachidis Poc. This is the most common and serious
 

disease of peanut in the Philippines. It occurs throughout the
 

year especially during the rainy season. It was reported to be
 

caused by Cercospora personata by Roldan and Querijero in 1939.
 

It was known by this name until 1981 (Paninqbatan and Ilag, 1981)
 

when for the first time two causal organisms, Cercospora arachidicola
 

/
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Table 1. Major peanut diseases and their control.
 

Disease Management informatior, available
Disease (Pathogen) Damage Dis- Biology Natural Artificial control
 
Status- Potential tri- Ecology enemy rate (lbs/100 gal. water
 

(%) bution 

1. Black spot 
Cercospora
leaf spot 

Cercospora 

arachidicola 

1 50 widespread partial Daconil 2737 1.5 
Benlate 25, 0.5 

Cercosporidium 80 Pant Vax 75W .9 
Resistant 

varieties 

2. Plant rust 
Puccinia arachidis 

Same as black spot 
+Carbendazol, resistant 
varieties 

3. Stem and Root Rot 4 50 localized Captan, thiramaxor 

chloromel 3g/kg seeds. 
Rhizoctonia solani 
Sclerotiiun rolfsii 

4. Damping-off 5 localized Same as in 3 
Pthium spp 
Fusarium spp. 
Rhizoctonia solani 
Sclerotium rolfsii 
Phytophthora sp. 

5. Bacterial wilt 6 - - -
Pseudomonas 
solanacearum 

6. Peanut mottle 3 - - - -

7. Peanut rosette 3 - - - -
** 

8. Peanut stripe 2 - - - -

9. Nematodes 5 - - - Fumigation 

- Rank with the range of 1 tc. 10; 1 very serious 10 can be tolerated. 
1/
 

no information
 

reported by Dr. Reddi (a virologist from ICRISAT) in Cagayan, Isabela
 

to affect 100% of the peanut in the field.
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Hori (early) and Cercosporidium personatum (Berk. and Curt.
 

Deighton), causing leaf spot of petaut were discovered.
 

Initially, minute yellow spects appear on the lower leaves
 

turn to tan then brownish for C. arachidicola or blackish for
 

C. personatum. The lessions caused by the former were bigger and 

contained 3 times more spores than the former (Pianingbatan and 

Ilag, 1981). Spots could either be circular or irregular and can
 

also appear on the petioles, stipules, stems, vines, and pegs of
 

the peanut. Severe infection can cause defoliation and death of 

young plants. The pathogens exist in stroma form to produce 

conidia (Anonymous, 1977). Quebral et al, (1976) evaluated fungi­

cides to control leaf spot and founO Daconil 2787 at 1.5 lbs/100 gal 

water, Benlate at 0.5 lb/100 gal water combination of Benlate and 

Plant Vax 75-W at 0.4 and 0.9 lbs. per gal water, respectively and 

Dithane M-45 to be effective. Alcantara (1983) also found Delsene 

Mx and Dithane M-45 to be effective against leaf spot and rust 

of peanut applied three times at 14 days interval starting from 

the appearance of the disease symptoms. 

The resistance of peanut varieties to the 2 pathogens causing 

leaf spot of peanut were reported by Paningbatan and Xlag in 1981 

and in 1984. They stated that the resistance of cultivars to C. 

arachidicola and C. personatum markedly differ and hinted that 

possibly, resistant characters to each fungus rmay be inherited 

independently. They also observed that infection frequency and 

growth rates were reduced by 300% and 400%, respectively, in the 

resistant cultivar, P1 259747, compared with the susceptible 

variety, CES 101. 
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An extract of a common plant mimosine was reported to 

inhibit conidial and uredospores gennination of cercospora and 

rust respectively (Ebuenga, 1979).
 

A2.2 Peanut Rust
 

The peanut rust is rapidly becoming a serious pest of peanut 

especially during the dry season. This disease is caused by
 

Puccinia arachidis. The biology and ecology of this pathogen has 

not been studied (Anonymous, 1977).
 

The disease is recognized by an orange-red blister-like 

pustule on both leaf surfaces. Reddish brown fruiting bofies are 

formed in these pustules. Uredospores infect plants. In the
 

advanced stage of infection, the pustule turns dark brown, leaflets
 

curl and dry-up then fall off (Anonymous, 1977).
 

Evaluation of fungicides for leaf rust control in UPLB and 

Negros Island showed that only Benlate and Carbendazole, Plant vax 

and Pyracarbolid combinations were effective against leaf rust. 

However, Pyracarbolid at the rate of Ig/I00 gal. water was still 

phytotoxic (Quebral, et al, 1976). According to Opina (1983), if 

enough inoculum at an early stage of peanut development is present, 

the onset of rust epedemics can occur about 21 days after planting
 

(DAP). The logistic phase o.r rust epidemics is about 21 days after
 

the onset or about 45 DAP. Tha mid-time epidemics is about 65 DAP,
 

and the terminal phase is at 90DAP. He further showed that unprotec­

ted plots could incurr a potential seed yield loss of 80%.
 

In 1984, Opina also studied the frequency of fungicide appli­

cation for the control of rust. He reported that Mancozeb (Dithane
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M-45) and Benomyl (Delsene Mx) or Benlate at 1.0 kg a.i./ha
 

satisfactorily controlled peanut rust. However, Mancozeb was
 

more economical. In addition, the stated that 1 application was
 

not effective. An optimum of 3 application at 14 doys interval
 

starting from the appearance of the diseases were necessary when
 

the disease occured early (2eDAP) but only 2 application of the
 

same interval if the disease occurred late (after 30 DAP). He
 

further stated that peanut production would not be viable with­

out peanut rust control.
 

A2.3 Stem and Root Rot of Peanut (Anonymous, 1977)
 

This is caused by Rhizoctonia solani Kuhn or Sclerotium
 

rolfsii Sacc. This organisms may also cause damping-off of seed­

lings, wilt or blight of shoots, rot of pads, stems and roots.
 

Poorly aerated soil and weedy areas can enhance infection.
 

The affected plants would show drooping of foliage and loss
 

of the normal green color. A white coarse mat of dense fungal
 

growth of mycelium may be seen on the infected parts and in the
 

soil immediately surrounding the diseased parts. Later, white
 

and round sclerotial bodies are formed which would turn buff or
 

brown. Ths would cause the death of the above ground part.
 

Over fifty (50) percent infection in the field had been reported.
 

To control this diseases, plant in a well drained and soil avoid
 

thick seeding. Treat seeds with Captan, Thiram or Chloroneb at
 

185 g/cav. of seeds.
 

Trichoderma species, a fungus, was found to suppress mycelial
 

development of S. rofsii.
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A2.4 	 Damging-off (Anonymous, 1977). 

This disease may be caused by Pythium spp., Fusariun spp.,
 

Rhizoctonia solani, Sclerotiu, rolfsii and Phytophthora sP2.
 

The plants are attahced either before or after germination. The 

disease is common during the rainy season.
 

Damping-off c.,n be controlled by treating seeds with Captan 

(Arthocide 50), Thiram (Arasam SF), Carboxin (Viravax) and 

Chloronel (Demosam) all at 185 grams per cavan of seeds. 

A2.5 Bacterial wilt
 

This is caused by Pseudomonas solanacearum E.F. Smith and
 

can only be controlled by planting resistant varieties or avoid
 

planting on soils contaminated by P. solanaceartr, (Anonymujs, 

1977).
 

A2.6 	 Other fungal pathogens. 

Elauria (1982) described the morphology of Pithomyces 

madicus (Sacc.) M.B. Ellis and isolated this organism from
 

naturally infected peanut leaves. The pathogen induced dark 

brown spots with light brown centers similar to the cercospora 

leaf spot. 

Stored and processed peanut seeds were assayed by Pagui­

rigan (1971) in the laboratory and she reported that even newly
 

harvested fresh or dried peanuts had 100% fungal infectional.
 

Dried shelled seeds had more fungi than fresh seeds. Some of
 

the fungi groups she found were: Aspergillus glaucus, A.
 

itus, A. tamarii, A. flavus, A. nig, and A. achraceus.
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In a similar study, Gutierrez (1982) fcund 7 fungal genera
 

and a peanut mottle virus associated with stored peanut seeds.
 

The later was found in the embryo and cotyledon of the seed and 

can infect the plant during the seedling, flowering and pod
 

formation. She also reported that the peanut mottle virus is
 

transmitted by sap inoculation or by the aphid vector, Aphis 

craccivora Koch,
 

A2.7 Peanut mottle
 

This is the most prevalent virus diseases of ground nuts
 

in the country. Tapay (1976) isolated and studied this virus.
 

He found that the virus is seed-.borne and can be transmitted by
 

sap inoculation, seed and by the aphids, Aphis craccivora Koch,
 

A. gosypii Glover and Myzus persicae Sulzer. The virus can
 

only infect 4 legume species: mungo, cowpea, soybeans and
 

peanut.
 

The system and nature of this virus has been described
 

(Anonymous, 1977). The diseased plants usually turn lighter
 

green than the normal, interspersed with dark green "i.slands"
 

and the leaf surface appears corrugated. Seeds are very much
 

reduced in size ind shrivelled. The virus is a flexible
 

filamentous rod-like particle measuring from 670-740 X 12-13 um.
 

It can only live for 3 days in vitro &nd it can lose infection
 

when exposed to a temperature of 650 C for 10 minutes and when
 

diluted to 10-3 or stored for mere than 48 hours at room
 

temperature.
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A2.8 Peanut Rosette
 

This is considered the most destructive virus diseasu of
 

peanut (Anonymous, 1977). Infected plants show severe stunting,
 

bushy appearance and produce scanty pods, discolored and cracked
 

seeds, chlorotic izaves usually interspersed with many minute
 

green specks. This disease is seedborne and sap transmitted.
 

Me virus has an isometric particle, 23-30 um in diameter and is
 

stable in vitro. It is not infective when exposed to 90aC for 

10 minutes and at 10-5 dilution 3 weeks after, at room temperature. 

A2.9 Peanut stripe
 

Although no studies had been made on this disease, it is
 

mentioned here for the first time. Dr. Reddi, a virologist from
 

the International Crop Research Institute for the Semi-Arid
 

Tropics (ICRISAT), in Hyderabad, India, passed by Cagayan and 

Isabela last year (1984), and he found that peanut plants in the 

field were 100% infected by this virus (Coimunication through 

Dr. Lina Ilag). This may explain why the average peanut yield
 

in Region I is less than 1 tons per hectare.
 

A2.10 Nematodes
 

The role of nematcdas in poanut production had not beon 

well established as in other field legumes. However, Rotylenchelus 

reniformis had been reported to feed and cause stulnting of peanut 

plants (Bajet, 1973, Castillo et al, 1976; Castillo, 1971). Tleloi­

doigyne arenaria was also reported by Dr. Valdez (Castillo c.t al, 

1976) to feed on peanut in pots but was not associated with peanut 

in th. fiold. ;.. 
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Ca£tillo and his co-work.-rs (1976) reported the following 

noatodes to be associated with pcanuts : Helicothyt-nchus Sp., 

Hemicycliophora sp., Hoplolairims soinhorsti, Pratylenchus sp, 

Rotylenchus sp.
 

Castillo and his co-workers (1977) found that R. reniformis
 

population on peanut CES 101 was lo7 throughout the year (dry and 

wet sosons) and this nematode did not affect peanut seed yield, 

although low populations of this nematode significantly reduced 

the yield of cowpea, mungbean and soybeans. 



B. 	Weeds 

Weeds as pest of peanut are poorly studied. Most of the studies 

made were on screening of herbicides against the major weeds of peanut.
 

If -..,..utrollod it appears that weeds are the most serious pest of peanuts
 

and 40% reductioncompared to 	pathogens and insects with about 80, 50, 

of peanut 	3eed yield respectively.
 

The effect 	of different periods of competition on peanut yield 

(VY.CES 101) at different levels of fertilization, seedling ratio,
 

and Vegaplai.ting season and location was studied by Punzcan (1972) and 

.,.tion tolerated by peanut was influenced by
t-.ey reported that the c 

the fertilizer, location and season of planting but independent of the 

They further stated that peanut could tolerate an averageseeding rate. 


of 4 and 6 weeks of weed competition without adverse effect of yield in
 

fertilized and unfertilized soils respectively. In College, Laguna,
 

the crop was not affected within 6 weeks of weed competition but appeared
 

to withstand an average of 4 weeks only in Ilagan, Isabela where weed 

infestation 	was greater. They also found that peanut showed greater 

competing ability with in a weed free period of six weeks from planting
 

regardless 	of fertilizer application, seeding rate, location and season.
 

The weeds. that emerged after 6 weeks did not reduce peanut yield. 

Of the control methods recommended, hand weeding is still the
 

best and economical when labor is available (Fabio and Rbles, 1982).
 

Among the weedicides tested, Trifluralin gave the best result
 

(Punzalan, 	1972).
 

The response of peanut to the different rate of diphenamid 

(Enide 50 W) at varrying soil moisture levels was evaluated by Vinagrera
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and Robles (1981) and they found that 4 to 6 kg/ha of diphenamid
 

with 3-6 days frequency of watering gave good control of weeds.
 

When Rotboella exultata was the predominat weed, thc used of
 

pendimethalin followed by hand weeding gave satisfactory control
 

of weeds. However, hand weeding was least expensive (Fabro and
 

Robles, 1982).
 

F.3bro and Robles (1982) also reported that Pendimethalin
 

(Herbadox) at 2-3 liters per ha. (pre-emergence) was effective in contro
 

controling the following weeds of peanut: R. exultata, E. Leucine
 

indica, E. chinolloa colona A. moranthus spinosus, Clecjpe rutidospermna,
 

Portulaca oleracea and Trianthema portulacostruon. However, it was
 

not onserved to control Cyperus rotundus and ipomea triloba.
 

Recently, Paller (1985) screened new lrbicides for selective
 

post emergence control of granss weeds on peanut (personal farm
 

unfunded research) and he found that onecide applied as pest emergence
 

gave the best result against grass. s but did not control brood leafed
 

weeds.
 

Dr. Robles and co-workers (personal communication) are currently
 

screening post-emergence weedicids (Selectone and Onecide) against
 

R. exaltata and other grasses associated with peanut.
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C. Arthropods
 

There are over a hundred insects associatGd with legumes (cowpea, 

mungbean, peanut and soybean) in the Philippines. However, a closer 

look at peanut at any given place and time showed that less than 10 

species (Table 2) are considered pests.
 

Before 1982 most of the published and unpublished researches on
 

peanut insect pests dealt on screening of insecticides. For example
 

Pascual (1958) reported the use of chlordane and aldrin to control
 

Leuconholis irvorata Chev. grubs and earwigs respectively. The forner 

is no longer a problem on peanut in the field and the lattcr is an
 

effective predator. He further stated, however, that there was no
 

significant differences between the yield of treate3d and untreated plants.
 

At the same year (1958), Villaflores (1958) also reported the used of
 

dieldrin and heptachlor to control L. irrorata and the earwig.
 

Sanchez and Rosales (1970) reported that Lamnni.te, coded Velsicol
 

506, Folidol, Cidial, Gusathion A, and Thiodan controlled all the
 

foliage insect pests of peanut effectively but did not control insects
 

attacking the underground parts. However, there were not differences
 

in the seed yield of treated and untreated plants. The insect pest
 

mentioned were: feeding on the underground parts; earwigs, termites,
 

and grubs; feeding on the above ground parts; cutworm (Spodoptura
 

litura F.), corn semi-looper (Chrysodeixes chalcytos, Esper), corn
 

oarwoz- (Ielicoverpa ar-Ltgera, Hardwick), Leaf folder (Homona sp.) 

aphids (Apis craccivora), planthoppers (Empoasca I-iguttula Ishida) and 

the sprinqed larvae.
 

http:Lamnni.te
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Table 2. Insect pests of -,eanut, Mean % yield reduction and information need in the management of insect populations
 

ean % Studies on E.T.L. Natur;'ii Artificial 

Cormon Jile Scientific .ame yield Biology and Control Control 
TPeduction Ecology 

1. black bean aphid Anhis croncL:vora Koch - partial - partial partial 

2. corn earworm 113licoverpa armirmera Hbn. - partial - partial partial 

3. common cutworm Spod6ptera litu.a Fabr. - partial - partial partial 

4. leaf folders Pomona coffearia Nietner - partial - partial partial 

5. leaf hoppers Homona spp. - partial - - partial 

6. leaf miners Stcmopteryx subsicuella -.... 

7. pod borer al-aruca testulalis - - partial 

(bean pod borer) 

8. semi looper Clysodexis chalcites - partial - partial partial 

9. stink bug N-zara viridula partial - partial partial 

iO. Tussock moth Dasychir mendosa partia1 - partial partial 
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The most recent insect control recommendation (Castillo 1981)
 

is inadequate. The following statement is an example:
 

"Most of the pests attacking peanuts can he controlled by
 
furadan, a systemic insecticide in g-anule form which
 
is usually applied at planting. Supplemental contact
 
insecticides at recommended vates are applied once
 
damage is starting to be visible.
 

C2 	 Mite and Pollinators 

The biology and habits of Tetranychus kanzawai Kishida 

were determined on 4 peanut varieties (de Jesus, 1982). BPI
 

P9 was more resistant than CES 101.
 

The application of pesticides did not affect the pollinators
 

in the peanut field (Josue, 1984).
 

C3 . Peanut CRSP project (Started July, 1983 to December, 1984,
 

Cadapan, 1983, 1984).
 

The title and highlights of the projects funded by Peanut
 

CJSP are briefly summarized here below:
 

C3.1' 	 Yield potential and resistance of promising lines, Phil. seed 

board recommended varieties and native varieties against the 

major insect pests. 

1. NC7 and NCGP343 were resistant to iLhrips, leafhoppers, leaf­

folders, cutworms, tussock moth, and to peanut r"t and leaf
 

spot. UPLPN and IPB PN 12-24 were resistant to leafhopper and
 

cutworm, respectively (progress report, 1983). NC varieties,
 

IPB PN 12-24, IPB PN 12-12 and IPB PN2-25 showed antibiotic
 

effect on S. litura and D. mendosa larvae.
 



16
 

2. UPLPn 2 , IPBPn2-25, IPBPn 12-24, NCGP343, and CES 101 UPLPN 2, 

IPBPn2-25, IPBPn 12-24 were the top high yielders at UP CJS and 

Negros Oriental respectively (Annual report 1983-84). 

Varietal screening data and seed y'eld were burned at 

Tuguegarao with the buildina of Cagayan Integrated Agricultural 

Development Project (CIADP).
 

r The effect of the different degrees of leaf damage at different
 

stages of plant development on the yield of peanuat (Anziual 

report, 1983-84 and Table 3). 

1. The 	reproductive stage from pod development to seed development
 

(R3-R5 ) was the stage most susceptible to leaf damage (row 

mean). 

2. Mechanical leaf damage of 12,5, 25, 50, 75, and 100% resulted
 

to 11, 24, 29, 33 and 78% secd yield reduction, respectively
 

(column mean).
 

C3 . 3 .	 The effect of different planting dates end plant density on the 

density and damage of insect and on the yield of peanut. 

1. Insect population density and damage increased as the date of
 

planting was delayed. Highest insect population was recorded
 

in the Noverber planting. The density of insect pest and their 

damage were positively correlated with the density of plants 

(?nnual Report 1983-84). 

2. The 	highest yield of UPLPN2 was obtained when planted in October
 

15. Highest yield was obtained when plants were planted clceer
 

(500,000 plants/hoctare).
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Tr3Jv 3. 	tean seed yield (tons/ha) of BPI P defoliated at different degrees on different 
stages of development (September-December 1984) 

PercentLeafDamage2 ________ 

Stage cf Plant Damaged 0 12.5 25.0 50 75Da Total Mean % Yield0 1Reduction 

VE-V 1.84 1.48 1.37 1.33 1.28 1.21 8.51 1.42 S.15 

R-R2 1.52 1.50 1.31 1.29 1 29 0.86 7.97 1.33 16.54 

R3-R5 1.47 :.32 1.01 0.92 0.92 0.78 6.41 1.07 42.90 

1.57 1.41 1.33 1.25 0.95 0.5 7.46 1.24 23.39
R6 -R9 


All Throughout 1.24 1.21 1.12 1.16 1.09 0.' 8 6.30 1.05 45.71
 

Total 7.64 6.92 5.14 5.94 5.73 4.28
 

Mean 1.53 1.38 1.23 1.19 1.15 0.86
 

% Yield Reduction 10.87 24.39 28.57 33.04 77.91
 



18
 

C3 . 4 .	 Survey on the occurrence and abundance of the major peanut 

insect perts and their natural enemies. 

1. The following were observed to be the major pests of peanut
 

in decreasing order of occurrence and importance.
 

a. Leaf folders - Homona coffearea Nietner
 

b. common cutworm - Spodoptera litura Fabr.
 

c. leafhoppers - Empoasca sp. 

d. leaf miner - Stemopteryx subsecivella 

e. bean pod borei- Maruca testulalis Geyer (new record)
 

f. black bean aphid - Irihis craccivora Koch 

g. pod 	borer - Helicoverpa (Heliothis) armiqera Hubn.
 

h. T'ussock moth 
- 3 spccies but 2 are most important:
 

Dasychira mendosa
 

Orgyia postica australis
 

i. 	bean leaf roller - Lamprosema (Hedylepta) indicata
 
(new record)
 

2. A number of parasitoids and insect pathogens wore observed:
 

a. Telenomus pacificus 	on Nezura viridula eggs (new record)
 

b. Trichogramma on Homona coffearea (new record)
 

c. Apateles sp. on Chrisodoixes and Spodoptera larvae
 

d. Tachinid parasite of D. mendosa (new record)
 

e. C__y__p sp. on A. craccivora
 

f. Menochilus sexmaculatus on A. craccivora
 

g. A 	virus disease on S. litura
 

h. betarrhizium sp. and Beauveria bassiana on Helicoverpa
 

Mean seed yield reduction due to insect pest damaqe
 

was estimated to be about 39% (Table 4)
 

Al 
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The effect of two calcium sources on insect population 
density
 

and damage and yield of peanut.
 

1. The two main calcium sources, gypsum (CaSO 4 2I. 0) and calcic
 

limestone (CaCO3) at one fourth to two times the recomended
 

rate applied at planting and at bloom did not affect insect
 

population and insect damage rating but had increased peanut
 

seed yield as high as 76% (Table 4).
 

2. Calcium treated plants showed early susceptibility to peanut
 

rust and leaf spot.
 

C3.6 . Efficacy of selected insecticides and Bacillus thuringiensis
 

(Dipel) against the major insect pests of peanut.
 

1. The frequency and amount of insecticides can be reduced with-­

out affectin- their efficacy against the major insect pests
 

of peanut.
 

Dipel a im: obial insecticide reduced insect leaf damage by
 

50% compared with the control.
 

C3.7 Economic threshold level determination of major insect pests 

of peanut. 

1. The effect of mechanical damage on yield (Section C3.2).
 

2. Consumptin rate (on going)
 

C3 .6' Insect pest population dynamics (ongoing)
 

1. Bi-monthly planting on pots in the field. 

2. Insect monitoring by sex pheromones with sticky trap and 

net trap (This has high potential to reduce Helicoverpa 

(Heliothis) population).
 

C 3.9 ' Biology and ecology of major insect pest (on gcing)"
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Table 4. Mean shelling percentaqe and mean pod and seed yield (tons/ha) of the peanut variety BPI--P9 
at 	the UPCES September 15, 1984 to December 31, 198. 

WT11 PEST CONTROL- / 
NO PEST CONTROL 

-P Shelling Yield % Yield Shelling Yield % Yield 
Percentage 	 Pod Seed Increase Percentage Pod Seed increase
 

1. 	 1/4 RR---CaSO .2H 0 72.3 3.63 1.90 15.2 68.9 2.06 1.42 31.5
;1 2
 

2. 	1/2 RR-CaSO42H20 71.5 3.00 2.14 
 29.7 72.3 2.31 1.67 54.6
 

3. RR-CaSO..2H2 0 73.0 3.26 2.40 
 45.4 72.0 2.00 1.44 33.3
 

4. 	 2x MR-caSO.2H 20 74.1 3.60 2.67 61.S 76.7 2.39 1.83 69.4
 

5. 	1/4! RR-CaCO3 73.1 2.410 1.75 6.1 72.7 1.71 1.24 14.3
 

6. 	1/2-CaCC3 73.3 
 2.80 2.05 21.2 71.5 1.75 1.25 15.7 

7. 	 RP-CaCO3 73.5 2.63 1.98 20.0 71.5 2.35 1.68 55.6
 

. 2,. R1.-CaCO3 74.0 3.25 2.41 
 .6.1 73.1 2.45 1.79 65.7 

9. CaCO3 at planting 73.5 3.13 2.30 39.4 73.2 2.60 1.90 75.9
 

10. Control 	 70.7 2.34 1.65 - 69.5 1.56 1.08 ­

/Miean	 72.9 3.00 2.13 - 72.1 2.12 1.53 

With appropriate pest control against diseases, weeds and insect pesc of peanut.
 

-	 RR - Recommended Rate (4.5 grams/plant) CaSO 4.2H20 - Gypsum CaCO3 - Calcic lime3tone 

_ 	Mean % reduction in seed yield due to insect damage = mean seed yield in A minus the seed yield in
 
in B cver the mean seed yield in B x 100.
 
Tnus, 2.13 - 1.53
 

1.53 x 00 = 39.2% 

http:MR-caSO.2H
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C3.10 Damage potential of major insect and mite posts. 

Based on this review, the percent yield reduction due to insect,
 

pathogen, and weeds were 39, 652 and possibly 100% respectively.
 

Calcium application can increased the seed yield of peojaut
 

by 76% but the role of calcium on the population of macro-and
 

microcorganisms associated with peanut should be established.
 

III. Probler-s Encountered: .
 

A. 	Highly trained research assistants and cooperators to be stationed at
 

the peanut growing areas outside of Los Daios are unavailable.
 

B. 	As usual, irrigation and material inputs were inadequate.
 

C. 	Coordination and centralization of utilities that can be shared like
 

transport vehicle, sheller, stripper (if available) and experimental
 

plots so that the management of the crop shall be at its optimum
 

efficiency.
 

IV. 	Plans of the Succeeding Years:
 

1. Study the biology and ecology of the arthropods of peanut in the 

Philippines.
 

2. Evaluate the effect of some cultural practices on the density and
 

damage of arthropod pc-sts and their natural ensmies and on the yield 

of 	peanut.
 

3. 	 Establish adequate techniques for sampling and estimating field 

population of the different arht.opod pests of peanut and their 

natural enemies.
 

4. Determine the economic threshold levels of the major arthropod pests
 

of 	peanut. 

(t 
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5. 	Develop and package artificial control strategies in managing
 

arthropod pests of peanut in the Philippines.
 

6. 	Continue to evaluate peanut varieties/promising lines/cultivars
 

for resistance to the major insect pests of peanuts and integrate 

these varieties into the arthropod pest managemant system for peanut 

in 	the Philippines.
 

7. 	 Integrate this arthropod management package into the peanut management 

program and test this program in the farmers' field. 

8. 	Train peanut farmers and peanut extension workers on how to grow
 

and utilize peanut profitably in the Philippines.
 

V. 	Recommendation
 

1. 	Establish peanut research on pest management at the different peanut
 

growing areas (Isabela, Cagayan, Central Luzon, Bicol, Visayas and
 

Mindanao) . 

2. Researches on the management of peanut weeds and -Cathogenshould
 

be conducted. The role of viruses and other pathogens (nematodes)
 

should be established.
 

3. Establish pest management infox-ation on all major pests of peanut: 

a. 	Biological and ecological information
 

b. 	Pest identity, nature and role in peanut yield
 

c. 	Simplified and adequate technique in estimating pest populationF
 

d. 	Establish economic injury level or pest critical Level.
 

e. 	Information on the natural control level 

f. 	Development of artificial control techniques that are relatively
 

safe and economical and which are locally available.
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4. 	Coordination and cooperation with other peanut researchers are
 

necessary to reduce expeximental cost ind increase efficiency.
 

5. 	The peanut CRSP project should be extended and expanded.
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PEANURT PRO LJCT7T1 - ~~~~ P~dERIENCE- A 

"Peanut Production amrs ,o to speadixei thisacason 

accep 6 1 W1 hou6i~t fnuch 'ado, becusc it 's an h~oior ns well as a'n op'por' 

' tUnity. And opportuniity jRnocks but once, andl I kno'w that there will be',' 

no on like this "anymore. But when I began~ odering on-wiha tQo talk 

about, I came to realize that I am not a leading peanut grower in our 

-- place and so 'I started shuddering ofwat spa about Camne the,:~ , 

rushing of the land preparation f&r myoazrm Demonstration on iq-sosrd 
m1 

b teBayer Philippines, Incorporation, an h;I7Isrge m hudr 
0i 

~K. over 'the invitation.1 But after~sometime, I said to myse~lf, M4anuel youI- v 

committed yourself ,and not inatter~ how,Ilittle is thc ex ance~you've.ganed 
y1 U
 

as a -peanut, grower, *,sharethema too. What is ipartanit isyou shall-have,
 

S gdned another eaperience so different from the' experience you have inhou­

community'. 4 

To: speak before an audia:nce ot technocrts., or, pople whoe xr 

ise -are krio ,'ibn420.orny -in our country but alsoahod,- has never been :yi 

aibzio~~or~a~~obesio.Not, 'even ian mry dreams.1ea can an orin 

4. farmeri~keI me inform a group of sci'cntists? I, woaiStil1L ;on'hi rc~s, 
of developing our 4place or -finding out the"best co o elre rh' 

Paper presented in-th~e Fis NainlPau4oslation~adPau
 
CRS review to he h'elda CR I Los Bai'os Lagt18 y-'S
~una-on eb rLarI 

-PeE -ut grower, Gonzaga,,Cagayan 

-ol 



best plants suited -n:,the kind of solle hae .2n !Order to' :'alze.iore 

mnoney! and~theree to make life easier )and~mnore .. d Mem 

that last year~ I was a soybean farnier cooperator, a pilot pr~oject or. C IC 

4a CS.Ys a oba 

shoedoo s-*cznsofhares. oil to find out that te'as the.2 weeks 

and~ imlmne by ol ht' plXants t~hen 

rainshower durJjng harvest time.'" This was another thrilng epriece .wqich 

left 'me -indedted 'to the PCARRD. ' ~ ' 

Althoug I believe myexrins in peanut prdutin m ot 

worthwhilec recording :and documenting~, allo: mi just' the"-same to narrate .to, 

y~u, some~of the one hundredl and an- exprinc I hae. 

e'use
,'in 
-.,to p ant sderealikinds of 4plants4 after hretnou padi'. 'These.c 

plsystem 
were,,the sources of our then, thie fac- that" our ournoe lands- ~were, not-

A~'~~ 4 > 4 4 irrigated. Some farmners were planting root cropssc as cassava .gabi
"of 

~c"aVmio4-"te and many others. SomeplantedL corn after't'he upland, rice . 1 s,-.'irrigation 
an 

4'm went''4 on 444k farmers a bet~ter '4ayof Jlivingand the wanted theyd,:us'e'd'their 

existence 

4 

resourcefuline:is 'inseeking greziter Incom~ia ~ ~ ~ en 
-the, 

4--44 wa,ne~of th _'4-and by this ven cutc I, enco~uner, Jk~A.I
Before 

1 

cultivateod half a?4hectare devot_ d-~to' pea-.-at, 4 thikn tht.I- ol get":a 

bete~ilcome t4 han -rice. 'I planted the two seddvret drn he wet 

and dry 4season, by -4comparing which season a'-b te-r 

Syield when peanut is~ planted. My first. tra as dn uringthe 1.;et ,season 

anwsso dis4couraging. Th plans wre 'robust '4-tll bor p4­'4-y 

buteedlss. hispuzzled~ me then, a thut to consider the distance. 

7'Hc;,ev- K 1 made the next tz~al this as 4th'en the. dxr sea~son. I used' I a: 

Tr., ;!rea, samne va'ety, and',same;- c6itaces, that w, b'.0cme- ur 
44 4 4-4u4r4 0 cm.- etween 



Hv 

an'3 m between hills. ''This time -p'cn brpads fe had1 s'ePd 

-.--Again-I pntedthe s'ame _A±reanth xeAn.uL.ot.eeyh" 

'$W de to fl.ood "because m lot was beie hnI-ho nt'r 4--ie 

~"-'area ~which ~I tho4ught was sutbetopent I uc'ddhitlm;bt
 

~the probl'em was harvesting. It was ~a rainy .sea~nn tht-.-., Ionly obtain'ed'­

5O~o ~ bcaus ofthe'weathe'r and tlie pod di no, 

mature athe same'taime, , ias" '4 dnough.~<I repeated pJ~inting, theb w 

',earea unti.l Isuch time t .hat IIobtai.ned a reasonaz.±e ha VeSt AJtoh 

Marketingz was one~ 'ofmny, 'r.?1vh~tr. Zs2&use4 ouir place is -not accdesible to­
04i an4'' i 

c ntinu d pant,,i aiid~"'markdt, I 	 U..nu n".' -te numiber.of 

flowers is equal; to the nube'r of'pods .<'oee~~0~ 	 os~that,' 

Swere unde~vlope -asybei because of the soil."'44".44' -


Onoe eeme, m father, my4 wife and 4 I planted atwo eedd 4''
 

varet Th4at~ t; he nd of 'th rainy scasol." <The seeds ger 
 4~' 

"showing good vigor.- /!Aft'erquite someti.me my father-asked m wifejt 	 A4he 


S 	 question, iDo,4you~salivate while sleeping?~ My wife,gladly answered, Ys
 

I':do. <Thnshe also< asked, Whiy?< -Ply'4"t -that- why 
 4 

he'4seeds 'youi~i 	 I~' 'g_'44ti<1L,' hae.,c6-s, 	 ivA't wh i~ sle aping, 

h'ave. tgreen <You Mziy la1" ati mc, 	 u 0siec"l&~o~e 
-i e41 	 -re u.odrp l­4a 

pled eVe onthis. What -I 4fai2 ed to4 toaSegregate 

thefrrows, planted .by her so tha~t I sn'ould haveianalyzed whether -thea 

we.".te' plants <that'had fully develope~d pods. Because ~o me pods dve .oped 

one seed only'. Agin:w expctedto 'have a nice "production buit -d*d,~n.",,,', 

'a4' 

h MIT 

http:someti.me
http:soil."'44".44


~' oS~i'ed~ha a eed when throw :in the so or left ntes 

fg44 

~ 

-vex-7th unavorab-Indio at us- ro 

Mnean, i.t bears fruits, justthe,sam' ut'not its best., Here Ipoe 1 

m o e f t he pl ant s r i e h e -d r l v n' L 
xnoi'~ rcele gtetrel9igcare oi 4lC of the lit? 

Coupled:ih aQIble, yo~u,get the 'desired, produtio 

Lastly, ,to'benefit the farm~er8 becausc4 thy are acamd a:,t 

backbone of: thela~nd i'n this, assemnbly kilndly make represent-at ..ns Lbec',:usel 
yo i tvemore access to governmenit athorAtieseovd thatL ee 

fainir should, -have' so6mething 'tlean .uon at they sh-.1,v retired 

Sfo th hands o4 th e plow and the carabao. ~Be it resolvyed that'thdre 

shall be a price supr ffricommodtes because4 fam inputs' are 

Sexpcinsave. An-iotc ht only farmi coimmo~ditis are- the4 only onsj 

~j; 
4 -:~.1-

controJlled Be 

4an ~orn should 
it 
be 

furt-ier roisolved,1that other crops aside froW rice 

insur,.d the.~ te farmers morz,< stablVe 'hnI 

. 

I<x. 

- ----

beieve, if these will be materialized even in~the- twiilight years 

hlfe, we, 4the farmers 4will also-live hopefulli4 dEcnljutlk 

government employe6who eans ~himself frmte Srie 

of our. 

-­ ~~~~~~~: e~c. -- V J~fovte 

44' 
4 

4 
4 

V..-4. 4~ 44<4;.4yV444-.- - ­
-~ V -- 4 ~ ' :- -' ~ 44~ '-444 -- ~M4 -4.4. 4~~4~ 
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1~na elix'ev e,-

4S 	 evil* 4; 4~ 

i. 	 cnoib imcrance.~Ofs 

'Z e .ahe I nt d,,to peanutn 1.96 .is 6 
2" 	 450 'h4ct * 

e~4 ~ta1~~ouctioc of 4O,49J4io; tofla. bPeieedi -Xa1e ± 

f£rom 9Or.125 kilos he)121ed ea ut ,pq hectare -iitha t~otal seed,, 
444 ~ ~r4ui4reme ~A7~~61~6.,~~'ons 01J unhele 

4 .r4J 	 - 24 7 t~04 11 44 

~~~" ~ 	 ~ wq~ 17. 4% t~ ~ hi c h1i s 24 t h t o l .e ± e e d 

and# cetfe sed-due government. fa5,~ 'W2Id' :pae 

-4' :-;- cooper-4~a amobunted to 71.. 6 'oibonly £.rom ,1iQ to"19849" whioh­, 

-'-'- i-w indicates the 'ow, voluime of, ''ejtif ied s eedusp; b in p)rodution,-,' 

4 ~-~> ~44~~ In .19809'4 aboutL'1 730O, ns xo;en,e t2i c ~t 02~ 

K~-4--4-44-~-44 1 etlocal..Qrd nbifto:'m'ob~th en d t' 4, - tu:-, I 

jVrin~jg 4inust Prospects.*for expansion ~of te 1)ean'ut ±dit 
44444en 44c howver lak'f4.d ,ha :b 

~i~~~~~4444~~~~u 444444444 444444 li i seed444 oh 'La-,4'a444 

r444 44444 m i he p%4444 a 14;4~444~-a -y. b444e44'd vi~ dnd'e pnI, 

are o t sti pO.-, l peaut ihU'' trY" t e "4 3- s,, 

nee Lo develo oio of4444,sc 
4 4 444444 hrY 

44444e44f44.'944'44'Y'' .1~1 
)od~io
T 1+ 

t 4 

4~ 
 ntoeanut t ~it o~44' -t 

44 seed AtV' see tcaclanolootit,.is peanu ipdis~itzi 4 ,tha "t" a 

Present 	Situveo offSeodj, ~ed.m upyyse.~ Ji1-Lo 

lopife-1-.4'44flentemor-ofrM2ovme proesyater 

44~ ~ 	 Pp,-))6inc di44iropisn gTh6 !e-i 
an44 R vi 4RSP, 4 a os-ao 

44 44~4 44444~ 	 '-­

-4~4 '-4' 	 ~ ~ sietx4 c ro icbo y,41 44 4ne 	 ,qal 




4, 1 

wi th ",h QtbIshmen te~tut 0~ i redng, 

~ ~t gihei alihs situatio6 . ote 

~ ~ '~Afld;beca oit~ii 11)e ncgb~ot;the ebnpnpau ~ i v 

somelrattontion. ety~5va-ietjes ,o e 

6qedeby. the Seedbo6aci ~ant , s.a seed ce ''O i.ctto ri. Lo 
-au. 'Data shows th&a t lo gcjln ~o i Fo, c~'or 

in x ejection of sampc3 c)2: ces Ipi.i..i 
t"f c t ono Atilb~tifnna4,oent -in.etme 

M~savilbled11titi 
c'O~ Merciodupi~iX 

onP~aUd eeac, okad~ei 
it 

busre-,,"," 

in ~ a ct-ih~~dtz 
~"- Y 

aAiite "i sodtc-jlt.jsnlL "js itx' t6't 

ableinsed tch or 

"entproduction is4 b es~allf ,os 

dn1e.r less~optximum~ 'nit in nclu in b xyn i toa 

whibh leads to r~apid deterioration of's~e~~~ee
Ih~p~rI edt'orae-ia~ae 

r asae 

areas dentifed' b'do aehgl reoar~hb -,,ait 
in,,Il ot,,bt tc"hy'2inicait in a bl",ine, pd 'oot,, 

4inp -rjni ge±bemt& adnif,, a,toiatn he paanu p od 

Th p~irIpolem Ib~haxniasa'a iar ed; ed iJl . 

A.Seed Po ac Jion ejohndi ai 'a 

* e~, C 0> oxuali't seo'c b tiu 

0npt, o cm ec- a ciused~~ 



otec)she'ea.rmes al: vr,,,?jutzatrd t eli 

nitod Qe~c ',n6ri4e 

ve the des ired, i it :y~ftor plantingp Pse e 

-t he -alII u-e Fjn 

te 'toroeo mnr -urent
 

:ns cied, developmnont an ma-turation n loit nlo6
 

ionlStriO Vi'or, ancd rochanLca -i juries. HIarvestihg, peat-


Snut -can alsoF"b& l Soureo joIquali$ prob e~ ' r ' ae0r
 

4fC'to iKetit E~ure m~chnia sQlOoS 1 in iang harvesing. 
A1hcre is a need to deqlp estrs. to set.up~:haretiinP 

procdures ~ id to eaaouflq pd o fildpds 

Do~)l, ed harvestirScan cause; lit po lon 4de to er 

S 4 ntion in the pod 0)2i infeOtion., 

B. Se processing 

~----~ h~~d rcsinS, on -area of 'reita c nc1d 

C~ ~'Wdying. o-L'oa'61 in~ shells ~ hich S ~,iu~.~&ie~ 

-liees d: iine1 and te mp~e riat ure -to *dr y _,ie an utb iJn she ll "to ,­

main a n 5IJL 

& ID 

~~It. 
TI ~Sa~ 9~ WUJI L~flCOT 



91ce'' tho nede i to:develop; mechanical- shblers 

hxol1ing 'and decrea~se~ helli timDe. AI t ±ou saed-i size 

* is 'varie ta) natre ,iti avee ii 'ty 

L'' Iin' -s,s ed, iz 13ere r. _'e ry­

etagdee~ reoreS~ an 1'.~ rsie. ad bee toaff~ 

C.~ -See SIra - 11eL~J, ton 

ln.'ormat-iois val1-1L 

needs of, many.coQpsI in1,ii g o sea- like peanUts. he 

is a need .to colla±te all th~ese data~and verifyunder, a 

codtin 1 i t E c bi it.Reli."'orI, st&r,age-probls 

I ~~ is the. idcytificatibii 'of fadn0ueoo' 4-q~iliy uin 

A and Seed -A 

sou-ro- s 

~1n Iog~b- ~ -~----storage. u~~~oJmOOC9C.I. o9~eeds~ 

a/ red ts f c tioed' oniy-urI44, i'Towve fo~ e 

-~~ - 4 SI toage0 StoraLe losses are, a'ls'o- ob:Jeevect duco pathogena2 

.nce and-~- Ls.1 Dar i, aned. to dvlp~sicea teaitm'n' 

-4,n'4-4-4 _______,C co t o 6 _*c 

unsauratd fat, aid5 tht~a. caiuse -rapid" )Ioss of iviabi ity. 

'4 P -IngI4 

tipo tob loss, oi seed clua li y-,'or Mlnig
 

D 'ooics~o$ 60 id
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I ~duo~tino" qu 1 sce 7.ehtail .aadi-tional 
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prcs ~'coletv 

Sdenoting hrvesting pickin or uiiFrsig nddynsoae

~ sheling,, has remie 

n 
t~ie an~underdeve'lop';d tch1yinte1iipis 

YW otwithstanding~ increasing-cnuedmn fo/r~ -gae quli

protein-rich ~legume- crop in 
terms of whiolene'Ls and~lo1 y~oi contamin at on/ 

yvrhyaIrs, Ithe, annual national ')roduction of~~peanut increased ith­thei'expansion of pentf-rn adwt inres i fi aad~wihpeant fams inreas inyield 1per hectare. -I
 
span of a little lesu than thirtyt yearsn'maitd
 

frm1750merctn 
 84A~etri~
in'1954 to 49 tosinLn aeatd.
culivaedto this legumne crop almost doubled fromr'88,A500 hectares iri1954%t6163,8,00 hectare' -in 1980. pTeanut yiliee h19a~ S 

were 0.621 mtric tons and 0.91 metric~ tons,-respectively. Whl~ i is s 
bulk post 'productionhandlinp of-peanuzts has 'remained as anud,6'pdsget
 

othcop processing industry.A This 
 fact hlas 
-rug ifics"
 

i.the id.srythat negated efforts 
of,"increasedprdcitynfa ms Vey~few studies on" post 'producti~n'hanling have been niado'to seriousl'investiratqe 

'
 

~esned~a~7 ~ a~a he"First JNationP-1 Pea'nut Consultation and e'aui 
CRSP Review, February, 7 1985: 1CARR), Lo's Baio0s. 4 

and' oAs ' Ci l ant 
 Pro 


the -Exct- recor Agrcultraly an Evt-aat 
ant~ Cle ~ ofnieePrfh~r atE0 

etr o'annr Intitut or 
~ o N~

Resepv'"'a h an Extension (NPI 

Foesry Fitheryindormaiojs Rec'd~h ITM -I. 8 3 A 

I AS; ~ ti{'"vPap.~ -erecon ibi by y;-

ld~Pidjua~nd~s~GR
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T-rd te pres~ent~staitus, of the, peant:n"
 
y one~recordpantnIury

0:Qdedstudy'on peailut hreshinF fv st d*e 

T-a 
peaput phelUn 

studyi imp roved miethods of harvestig pikigorthrsinyf uinlan 
~<storage. and~sholling8 v yet t~o h netl. hs

backgr ound naterial: fo~r analyzing, reeac 
 .oo.osipothect 

Shandlinlg of Peanuts. 

Since peanut pods are builied unridL~athb the. ground, thr s o~5i~~ eherwray to harvest the crop without iurn, los's bit~by pullinig out the" whole 
plant inldnosfrom the soul11 If the soil is hard and weedy, plants 
are dg:u wihhn tools. Otherw7is~ei t .' is Soft a in a weii' 

culiiate ~~id loam, soil plants are lifted ~ioftesi4b .Sne 
tie apow's passed oib1oth sides ofrow priorofthiis- thrfoe to hand-pulling,~ BReauseplow >ofi 
 an aof~~~~~~~~ his;thrfrhvsings peanut has becomo a very manual nlb~intensive oprto 
 aboutre15 to 23 man-days per5 hectare.-

Accodingto
~the Eure'auI ofAgicultural Extension of 5the~ Ministry~ ofAricultureharthetdry
Peasily havstn i> don duin sr,s on because of th~e 
iolowngresos: h~ pds 
 aa rule tarle not detached from the vine 

pul~,the soil' i's .not -compacted, an', it is free £riqm vweedPs whc recmo 
~a~rigste a~i season. 'On the oth'" han, s­e wet seasonco 

proven to be ans expensive operation especially wh en it iss delyed becaseof 
' > the, ra' and too'.wet soil. 

-?--S~ 

Isabela'gand Quirino-- - -I- provinces in the Caga3~ynVale sites ~of ,a

;reden t survey the N~ational Tost llarost Inst'itte for Reseznirc'i ,And

Extnson.NAHIR),farmers plant during "th e dry eason for cash Crop.~.c.~
Noveme o January~ and'Sh'rvest ina'r h o 


~cetiid~
---- seeds are not';availabl and 
­

neithr can seeds>'be stored fo',h xn 
plntn sesn peanuts~are 
 la ctcd 'inJune to> Jul.y d h1Sarveste inSo'uto~g,

to October, considered the rainy, months' in4 the' Phins 
~THRESHIi4G IIS '- J 

Afte~r 5tI e harvested crops is left in~ windrowqs to be aerated ad sun' 
--- ' dried ,in 'the-field, the-_ps-e ahandpce 2 threshed'f rTCfom !the vjii byr
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SOCIO-ECONOMIC ASPECTS OF PEANUT PRODUCTION 

IN TE PHILIPPINES-I/ 

2/
PACIE7CIA C. MAUEJ 2 / 

,anut, also known as goober, pindar, roundnut, and earthnit, 

is a high pr-otein and high oil. legume. Due to its relatively high 

protein content (25-30 percent) it has high nutritional value and 

has ntmrerou:.; food and industrial uses. Its high oil content (46­

50 percent) hakes it an excellent source of vegetable oil used in
 

food shortening,, confectionery, margarine, cooking oil, butter and 

peanut neal. The crude oil is used for soaps and detergents. Non­

food usa of the rt fined oil is as a base in numerous et"natics 

preparation such as face creams, shaving creams and hair lotions. 

Peanut hay and meal are used for poultry and livestock feeds. The 

seed coat are commercial sources of tannin and thiamine. Some uses
 

of peanut shell are fuel for boilers, generating the steam for
 

electricity to operate shelling plants, filler for fertilizer,
 

mulch for rowing plant, fuel "log' and many others.
 

Despite the various uses and high demand for peanuts either
 

as food, feed or industrial uses plus their adaptability in
 

Philippine climate, the full exploitation of this crop as a
 

commercial crop has not been fully tapped in the country.
 

!/aper prepared for the First National Peanut Consultation 

and Peanut-CPSP Review, February 7-8, 1985, Los Banos, Laguna. 

2/Assistant Professor, Dept. of Agricultural Economics, 

UPLB-CDEM. 
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The purpose of this paper then is to present the status and 

needs of research on the socio-economics of peanuts in the 

PhilipinCs. Section 1 presents some basic facts and figures 

about pe,nuL. Section 2 deals with researches done in the 

Philippines. Research needs of the commodity are presented at the 

last section.
 

Section 1. 'Ti Peanut Industry in the Philippines 

1.1 Area, Production and Yield of Peanut.
 

Thc naxu- production and yield of peanut from 1976 to 1983 are 

presented i. Table 1. For the period covered, production of peanut 

in the Philippines showed a fluctnting trend. Production iricrea.ed 

from .- Chousand mt'ic ton,- in 1976 to 48.64 thousand metric 

tons in 1982. During 1978 and 1981, production showed a dramatic
 

decrease, which was due to the reduction in area planted to peanuts.
 

Likewise, the fluctuating trend can be attributed mainly to peanut
 

being o:[t:c f-rom only as an intercrop with other crors. 

On the other hand, production of this crop increased by as 

much as 46 percent in 1982 fror that of 1981. The upward trend 

could bu partly attributed to the suTpepot of the government through 

the fiational Research and Development Program for Legumes launched 

to boost local peanut production. Technical and financial supports
 

are extended by the programs. 

The national average yield per hectare of peanuts showed an 

increasing trend. It increased from 0.67 M.T. per hcctare in 

1976 to 0.86 M.T./ha. in 1982. This is considered very low coip tred 

to other countries like Turkey ith 2.35 tons per hectare, Japan,
 

213 tons/ha., and the United States, 2.3 tons per hectare. 

http:iricrea.ed
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The regions with highi yields performance of peanuts are Ilocos, 

Bicol, E'-ztern and Western Visnyas with an average yield of 1.7 r'.t., 

1.1' :-.t. 1 and 1.1 n.t., respectively. 

1.2 Regional Trend in Production, Area and Yield. 

Based on the regional distribution of production of peanuts,
 

the top producing regions are Cagayan Valley, Ilocos, Southern
 

Tagalog, Dicol and Central Mindawao. The major producing provinces
 

in each region are also shown in Table 2. 

1.3 Contribution of Peanut to Total Agricultural Crops 

Despite the various uses of peanuts, its potential as a commercial 

crop has not boen fally tapped. This can be supported by the insig­

nificant corLtribution of peanut to the total area and production of
 

agricultiiir!. crops in the country. As of 1982, the areas planted
 

to peanut contributed only 0.46 percent to the total crop harvested
 

while the demand for peanut is still high relative to local production,
 

such that the country has to fill the gap by importations from other
 

countries (Table 3).
 

1,4 Costs and Returns of Peanut Production
 

An estimatea cost in producing peanut is shown in Table 4. It 

was calculated that a hectare of peanuts would require at least 

Y4,038.52. Of this total cost, 42 percent was for mat-rial inputs 

(i.e. fertilizer, pesticides, etc.), 41 percent for labor and animal
 

input expenses, and 17 percent for the overhead expenses. It could
 

be noted that peanut production is both labor intensive and input
 

using as well. Thus with the above cost outlay, small producers
 

would find it a little difficult to go into peanut production unless
 

http:Y4,038.52
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they are either subsidized by the government or are vertically
 

integrated with established peanut processors. 

However, if a farmer will follow the recommended use of inputs, 

as hectare of peanut is expected to yield an average of 1,300 kgms. 

Given a support price of Y3.95/kilo, a net return of p1,096 can be 

earned by a farmer 

1.5 Peanuts Projected Demand and Supply 

Based on the past 10 years data on peanut production in the 

country (1971-1980), projections for 1985 peanut production will only 

be 33.47 thousand metric tons increasing to about 46 thousand metric 

tons i-i 1990. On the other hand, local demand for peanuts is projected 

to about 46 thousand M.T. in 1985 and increasing to 51.03 thousand 

M.T. in 1990 (Table 5).
 

1.6 Foreign Trade Aspects of Peanuts 

As showm in Table 6, the volume and value of peanut exports 

had been erratic. In 1976, exports amounted to 6.6 M.T. and increased 

to 8.28 M.T. in 1981, valued at $18.21 thousand. The country had
 

been exporting in small and fluctuating pattern to Hongkong, Japan,
 

Singapore, U.S..aud Guam in the form of peanut butter and roasted
 

peanuts only.
 

Peanut products imported by the country are roasted peanuts, 

oil-ca-ke and other residues of groundnuts. The major source of 

imports are United States, India and Brazil.
 



Section 2 - Research Status on Socio-Economicsof Peanut Production
 

Not very many studies on the socio-economics of peanut were 

done by the LULB-0DEM, Special Studies Division (SSD) of the Ministry 

df Agriculture, the Bureau of Agricultural Economics (BAEeon). 

Most of the ITJB-CDEM studies were done by undergraduate thesis 

students who did their investignt4.on in their home town or drovinces6 

Another study in 1976, was done on production and marketing of 

peanuts in selected provinces of Luzon. Most of the studies of the 

BAEcon dealt on the comparative input, output and financial data 

for several commodities, which in some study areas include peanut 

(Nueva Ecija and Tarlac). 

2.1 Production Aspects
 

A trend aimlysis of production, area, yield and prices of
 

peanuts from 1948-1966 revealed that changes in the production of 

peanuts in the Philippines were largely due to the variation in area 

rather than in yield. According to that same study, 351 percent of 

the variation in production was due to the changes in area, while 

the remaining percentage was due to yield. In the regional level,
 

fluctuations in production were the combined effect of area and 

yield (Gregorio, 1969).
 

In 1970-7I, the total farm receipt per hectare of peanut in
 

selected municipalities of Isabela amounted to Y1,247. The cost of
 

production was Y712 leaving a net return per hectare of Y635. The
 

most dominant problems reported were occurrence of pest and diseases,
 

rotting of pods before harvesting peanuts.
 

http:investignt4.on
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In a study in Nuizva Ecija, peanut farm had a gross income of
 

J1,171 p'r fclrm or Yi,316 per hectare. Total expenses athounted to
 

T1,266 per farm or Y1,422 per hectare. This study reported a n-t
 

loss of Y95 per farm and 106 per hectare. Major problems encountered
 

in production were lack of capital, unavailability of seeds, and
 

high cost of irrigation. No marketing problem were reported
 

(Sayaboc, et. al., 1976).
 

In that some year, another study estimated the cost and returns 

in peanui. pi oduction in Luzon. Although total costs of production 

varied by proyince, but for all farms included in the Atudy, it
 

averaged to /I,660 per heitare. With an estimated return of Y2,728 

per hectare, net reta.ns from peanut amounted to Y1,068 per hectare 

or Io1? per kilo (Huelgas, et. al.). 

In 1ohol, average peanut farm was 0.41' hectare. It grossed 

p1,751 pur hecLare. With an average production cost per hectare 

amounting to Y1,528, it oni7 realized a net returns of Y223 per 

hectare. It was found tht;t only '0 percent of the farmer respondents 

applied fertilizer and chemicals. The most common problems met by 

the peut faners were low volume and high cost of production, and 

low prices for the product (Lizarotdo, et. al., 1982). 

While in Antique, the average peanut farm was 0.62 hectare. 

It had a to :,l production cost of Y1,02 per hectare. With a 

production of only 235 kg. (unshelled peanut) per hectare and a value 

of Y11024, u net loss of Y299 per hectare was incurred. This could 

be due to very low productivity of peknut in this province. Another 

reason for ,3uch a loss was associated fn the complaint of 27% of 

the fanLer respondent that soil and weather condition in the area 
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studied weru not suitable for this crop. Another 31% of the respondents 

mentioned lack of capital to support their farm operations while 48%
 

voiccd out the need for technical assistance such as provision of
 

information about new farming technologies for peanuts (Lizarondo, et.
 

al, 1982).
 

A study in Zamboanga del Sur revealed that the average cost of
 

production for peanuts vary by size of farm. Cost of production
 

averaged X31+0 per hectare while gross returns averaged Y1,106 per 

hectare. Py farm ;-ize, farms of less than 0.5 hectares obtained the
 

biggest return of Y1,645 per hectare; farms of 0.5 to 1.0 hectare
 

recorded Y807 per hectare, while farms bigger than 1.0 hectare
 

realized Y525 per hectare (Liztrondo, et. al., 1981). 

2.2 Doiicstic Marketing Practices for Peanuts
 

In 	 general, the marketing of peanuts involves a number of inter­

-zmediar'. from the produccr farms to the final consumer. The farmers 

usualij sell the bulk of their produce and keep some of these either 

for 	home consumption or for seed purposes. For the marketable 

surplus, the product passes through a series of channels such as 

agents, coricunors, assembler-wholesalers, retailer and wholesaler­

retailers, processors and finally the consumers. With regards to
 

processors, some of their needed products are supplied by the agent, 

wholesaler and/or assembler-wholesaler. 

The lon;oest route observed for peanut marketing in Luzon was 

from the farmer to the wholesaer to the assembler-wholesaler to 

the millor wholesaler, then to the retailer and finally to the 

consumers. Peanut from processors reached the consumers in several 
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processed forms like peanut bu@ttr, p-anut brittle, cruncy peanut,
 

fried or roasted forms like peanut butter, peanut brittle, crunchy
 

peanut, fried or roasted peanuts sweetened peanuts, Retailers
 

usuaily sell already cooked peanuts 
- hoiled or roasted.
 

2-3 	Production, Marketing/Distribution Problems in Peanuts
 

At thi fr1- level, the major production problems encountered
 

by faners werTe as follows: (1) unfavorable weather (2) lack of
 

capital to purchase inputs (3) high prices of inputs (4) 
 pest and
 

diseases k5) lack 
of knowledge atbout the package of technology for
 

legumes (6) itck of reliable source of seeds for planting.
 

WitIh reguards the market ing and distribution aspects, the major
 

problems encoutered 
 by farmlers as well as middlemen are related to 

(1) poor Th1r-:-sLuctural facilities, (2) wide fluctuations of prices, 

and 	(3) regional concentration of the processing plant, majority of
 

which are located in Metro Manila. 

2,4 	 Trice Trends of Peanuts
 

2.q4.1 
 h1olesale Price of Unshelled Peanuts and Shelled 
Peanuts 

Generaly, from 1976 - 1982, the wholesale price if unshelled 

peanuts e:dibi.ed an increasing trend. In 1976, tJe price per ganta 

of peanuts ras 
p3.36 or Pl.53 per kilo and increased to P10.90 per
 

ganta in 1982.
 

On a 	 monthly basis, the highest price of unnholled peanuts in the 

country was ini October and lowest during the month of April (Table ?). 

Shelled peanuts command higher prioes due to the milling cost and
 

eaditional labor cost incurred. 
In 1976 the wholesale price was Rll.50 

per ganta or P5.27 per kilo and increase to P1972 per ganta in 1982. 

http:e:dibi.ed
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Average monthly wholesale prices of shelled peanuts were lowest 

during the month of January and highest in November, covering for 

the period .976 - 1982. 

2.4.2 Retail Prices of Shelled Peanuts
 

Average retail prices of shelled peanuts fluctuates from year
 

to year. in 1976 the price pr'ganta was PIO.37 or 14.71 per kilo
 

and incrc;:e t . R13o0 per gonta in 1982 (Table 8).
 

The hij eist retail prices for shelled peanuts was highest in
 

Cagayan V....y, at F19.78 per ganta and lowest at Weste:rn Mindanao
 

at P8.12 per -anta.
 

Section 3 - Gapso and/or NEeds for Socio-Economic Research on Peanuts 

Si1,n<- '1e (,roduction of peanuts in the country is still in its 

developir; .ta;c the domestic supply of oicwaut are ,till insufficiert 

for the cem.undo importation is always related to supplementoen, ihus 

domestic produc'L:on of poninuts. This would mean a large dollar drain 

on the country's Loreign exchange earnings. 

With the objective of promoting domestic production for peanuts
 

to meet increasing domestic requirements, proper i-echnology is necessary 

to achieve increased leve.l of' production. Efforts of development shoulI 

include uol. onlyy.;ecific regions that. are suitable to production of 

this crop. Also technical assiktance on improved and scientific cultural 

practiccz ar.. needed. High yielding varieties that are d,.voloped should 

be disseminated effectively to the farm level. Socio-economic evaluation
 

ef the different technology generated for peanuts (i.e., fertilization
 

requirement, pest and diseases control etc.) should be done. With the 

app±opoiatc technology and assistance to the producers, the country 
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could therefore increase domestic production, thus reducing or totally
 

eliminating importation, and hopefully targeting available quantity
 

for 	export of this crop.
 

At 	 this -;tage of peanut production in the country it is recognized 

that the priority is still/the development and packaging of technology.
 

However in agricultural production, the acceptability and adoption
 

of a technology or technology package does not necessarily depend only
 

on producing the highest yield but on whether it gives the highest net 

returns. In fact profitability is the measure, that farmers themselves 

consider whd;1 they adopt new innovations in agricultural production. 

Furthermore, rescarchers have to consider whether the farmers can afford 

or are willint; to invest to follow the 	requirement of the recommended 

technology. Socio-economic evaluation in addition to agro-climatic
 

evaluation arc needed before making the final recommenation to the 

farmers, 

Identified Research Needs: 

A, 	Socio-economics of Peanut Production
 

1. 	 Resource Productivity Studies 

r) 	 Costs and returns at different kinds and levels of input 

arpplication - high technology vs. low technology level for 

fertilizers, chemicals. 

b) conomic evaluation of traditional practices vs. recommended 

pxactices. ex. seeds vs. use of inoculants.
 

2. 	 Technology Trans fer 

a) 	Socio-economic constraints to peanut production using package
 

of tochnology.
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Concluding Remarks:
 

Socio-econonic researches peanuts very
on are limited as presented 

earlier. 
It is as expected, because, as of now, our policyiakers are
 

still production oriented ­ how to increase our level of production. 

However, thv acceptability and adoption of package of technology 

do not depend only on just producing the highest yield, but whether 

it gives the highest net return hence justifying socio-economic 

evaluation of Lho different packages of technology. 

Also in farm business, production is only half of the process, 

the other half j marketing. It is increasing the production of crops 

that will be saleable in the market that will really have more impact 

to the econormic welfare of our people. Marketing strategies and 

development of 2;.rketing schemes need to be given equal attention so as to 

achieve the full benefits brought by increased level of production.
 

If otherise
t then gains attained through improved production will be
 

offset by inadequacies on inefficiencies in marketing.
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Table 1. Peanut production, areaandy:Leld per hectare, by region and by year, Philippines, 1976-82.
 

Region 1976 1977 1978 1979 1980 1981 1982 1983* 

Philippines 
Area. -L=.ba.) 
Production ('000 MT)
Yield (MT/ha) 

60.62 
-4084 

0.67-

62.72 
46.18 
0.74 

47.90 
37.76 
0.79 

53.83 
49.52 
0.92 

55.14 
49.89 
0.90 

38.70 
29.57 
0.76 

56.45 
48.64 
0.86 

48.54 
35.82 
0.74 

Ilocos Region:
Area 
Production 
Yield 

5.88 
6.80 
1.16 

5.89 
10.56 
1.79 

6.10 
10.85 
1.78 

6.147 
11.37 
1.76 

6.58 
11.58 
1.76 

5.65 
9.73 
1.72 

5.87 
9.95 
1.70 

5.76 
10.27 
1.78 

Cagayan Valley
Area 34.39 36.85 21.37 25.74 25.99 10.56 28.31 23.90 
Production 
Yield 

20.91 
0.61 

22.59 
0.61 

12.61 
0.59 

22.33 
0.97 

22.56 
0.87 

4.34 
0.41 

22.94 
0.81 

13.82 
0.58 

Central Luzo. 
Area 1.14 1.24 1.30 1.54 1.59 1.55 0.89 1.10 
Production 0.57 0.88 0.88 1.07 1.00 1.04 0.65 0.75 
Yield 0.50 0.71 0.68 0.69 0.63 0.67 0.73 0.68 

Southern Tagalog
Area 
' moluction 

4.25 
2.67 

4.56 
2.81 

4.19 
2.72 

4.04 
2.94 

4.07 
3.12 

3.99 
2.98 

3.95 
2.95 

3.84 
2.42 

Yie-d 0.63 0.62 0.65 0.73 0.77 0.75 0.75 0.63 
Bicol 
Area 
Production 
Yield 

2.33 
2.12 
0.91 

2.04 
1.95 
0.96 

1.ql
2.33 
1.22 

1.89 
2.63 
1.30 

1.77 
2.02 
1.114 

1.71 
2.03 
1.19 

1.66 
1.97 
1.17 

1.45 
-1.47 
1.01 

Western Visayas
Area 
Production 
Yield 

2.25 
0.83 
0.37 

2.39 
2.07 
0.87 

2.56 
1.19 
0.46 

2.62 
1.25 
0.48 

3.19 
1.68 
0.53 

3.18 
1.74 
0.55 

3.12 
1.71 
0.55 

2.45 
1.31 
0.53 



Table 1. (continued)
 

Region 


central Luzon

Area 

Production 

Yield 


Eastern Visayas

Area 

Production 

Yield 


Western- Mindanao
 
Area 

Production 

Yield 

Nothern Mindanao
 
Area 

Production 

Yield 


Southern Tagalog
Area 

Production 

Yield 


Central Mindanao 
Area 

Production 

Yield 


*Preliminary report. 

1976 


4.19 

1.99 

0.47 


1.32 

0.88 

0.67 


1.38 

1.00 

0.73 


1.11 

0.83 

0.95 


0.91 

0.84 

0.92 


1.47 

1.39 

0.95 


1977 


3.83 

0.85 

0.22 


1.28 

0.63 

0.49 


1.16 

0.90 

0.78 


1.12 

0.69 

0.62 


0.85 

1.27 

0.67 


1.51 

1.27 

0.84 

1978 


3.87 

2.12 

0.55 


2.28 

1.62 

0.71 


0.95 

0.51 

0.54 


i.19 

1.00 

0.84 


0.83 

0.65 

0.78 


1.35 

1.28 

0.95 


1979 


3.78 

1.86 

0.49 


2.78 

1.91 

0.69 


0.92 

0.49 

0.54 

1.37 

1.04 
0.76 


0.89 

0.77 

0.87 


1.79 

1.86 

1.04 

1980 


4.5 
1 71 

0:13 


2.64 

1.83 

1.: 


0.95 

0.52 

0.55 


1.60 

1.29 
0.74 

0.98 

0.81 

0.83 


1.73 

1.86 

1.08 


1981 


4.27 

1.87 

0.44 

2.54 

1.59 

0.63 


1.09 

0.66 

0.61 


1.35 

0.95 

0.70 


1.11 

0.88 

0.79 


1.70 

1.77 

1.04 


1982 1983*
 

4.114 2.82 
1.70 .08 
0.41 0.37 

2.17 0.86
 
1.30 1.70
 
0.60 0.51
 

2.32 1.94
 
1.76 0.94
 
0.76 0.48 

1.18 0.85
 
0.92 0.72
 
0.78 0.85 

1.11 1.18
 
0.82 0.78
 
C0.74 0.66
 

1.73 1.45
 
1.96 1.39
 
1.13 0.96
 

Source: BAEcon, Quezon City.
 



Table 2. Five leading regions and provinces in peanut production, 1982. 

Rank Province Region 

1 Isabela Caxayan Valley 

2 Pangasinan Ilocos 

3 Batangas Southern Tagalog 

4 Albay Bicol 

5 Lamao del Norte Cenral Mindanao 

Source: BAEcon, Quezon City. 

Table 3. 	 Percentage contribution of Deanuts to total agricultural 
crops by areas, quantity and value of production, Philippines,
1982. 

Item 	 1982 Present
 

Total Agricultural Crops
 

Area ('000 ha) 12,204.73 100
 

Quantity ('000 MT) 29,711.73 100
 

Value ('000 P) 41,133.733 100
 

Peanuts 

Area ('000 ha) 56.45 0.46 

Quantity ('000 [f) 48.64 0.16 

Value ('000 F) 233.48 0.57 

Source of 	Basic Data: Bureau of Agricultural Economics. 

http:29,711.73
http:12,204.73


Table 4. Cost and returns of peanut per hectare, Philippines, 1983. 

aMD MADb Amount (F) 

I. Variablo cost 

A. Labor cost
 

Land preparation 

1st plowing - 7 245.00 
2nd plowing - 6 210.00 
Harrowing (3x) - 8 280.00 
Furrowing -- 3 105.00 

Fertilizer application 3 - 60.00 
Planting 5 - 100.00 
Cultivation (2x) - 6 210.00 
Spraying (4x) 8 - 160.00 
Harvesting 9 •.80.00 
Drying and storing 5 - 100.00 

Sub-total 1,650.00
 

B. Input cost
 

Seeds (100 kgs at P6.50/kg) 650.00
 
Fertilizers 4 bags 14-1.4-14 at i165/bap 660.00 
Inoculant (2 kgs at P2.00/kg) 4.00 
Pesticides and fungicides 390.00 

Sub-total 1,704.00 

II. Fixed Cost
 

Land rental 
 500.00
 
Interest 
 18h.52 

Sub-total 
 684.52
 

TOTAL COST 4,038.52
 

III. Gross Income
 

1,300 kg.c unshelled at P3. 9 5 /kilod 5,135.00 

IV. Net Income 1,096.48
 

aMD - B20.O0/day cCYield based on the Philippines 

b - 35.00/day Recomends for Peanut, 1978.upport price as of 1983. 

Source: NFA, Quezon City. 

http:1,096.48
http:5,135.00
http:4,038.52
http:1,704.00
http:1,650.00


Table 5. Supply and demand gap of peanuts, Philippines, 1970/71-1979/80
 
and 1984/85 and 1989/90.
 

Year Production 

1970-71 13.29 

1971-72 13.35 

1972-73 12.85 

1973-74 15.21 

1974-75 25.49 

1975-76 28.78 

1976-77 32.32 

1977-78 26.07 

1978-79 27.55 

1980 28.59 

Projected 

1984-85 33.47 

1989-90 38.96 

Domestic 

Destid
Demand 

'000 M. T. 

13.58 


13.34 


13.73 


23.51 


34.76 

36.76 


43.29 

35.63 


40.31 

39.32 


45.55 


51.03 


a) Based on "Philippine Food and Aricultural 

Exports 

D -- S 

DapGap 

.X, 

.01 

-

-

.04 

.02 

.02 

.15 

-

-

(0.30) 

(0.89) 

(8.30) 

(8.81) 

(8.00) 

(10.79) 

(9.71) 

(12.76) 

10.73 

-

-

(12.08) 

(12.07) 

Development and 
Prospects for the 1980's", IAPMP. Policy Analysis Staff. MA
 
Quezon City.
 

b) Includes seeds, food use, feed and waste. 



Table 6. Volume and value of peanut exports and imports, Philippines,1976-1982.
 

:x ts"_ -l -Imports b/ 
Year Qty. 

M.T. 
Value 
FOB $'000 

Qty. 
M.T. 

Value 
FOB $'000 

1976 6.6 7.55 2982 494.41 

1977 0.3 0.35 4030 819.65 

1978 2.31 6.90 3620 678.00 

1979 2.40 6.32 10867 loq-8 

1980 4.36 15.69 4835 828.00 

1981 8.29 18.21 20753 5841.00 

1982 1.97 5.88 912 161.31 

a/ Includes roasted and peanut butter
 

b/ Includes roasted, oil cake and other nesidues of proundnuts.
 

Source: Foreign Trade Statistics NCSO.
 

Table 7. Averag wholesale price of peanuts unshelled and shelled, 
Philippines, 1970 to 1981 and 1976-1982. 

Wholesale Price of Peanut 
Unshelled Shelled


Month (Foer 20 kilos) F per 25 gantas 

January 90.86 235.54 

February 92.40 242.65 

March 89.50 236.68 

April 89.04 242.30 

May 91.28 246.13 

June 92.10 253.40 

July 95.56 261.17 

August 93.95 260.94 

September 99.77 244.19 

October 101.12 259.37 

November 100.86 266.51 

December 97.25 259.17 



Table 8. Yearly averate retail price of peanut shelled per ganta, by region, Philippines, 1976-1982.
 

Region 


Philippines 


llocos 


Cagayan Valley 


Central Luzon 


Southern Tagalog 


Bicol 


Western Visayas 


Central Visayas 


Eastern Visayas 


Western M ndanao 


Northern Mindanao 


Southern Mindanao 


Central Mindanao 


1976 


10.37 


12.53 

12.70 


13.68 


10.73 


7.46 


8.68 


7.06 


8.82 


6.81 


7.84 


9.70 


5.05 


1977 


10.39 


14.40 


13.25 


10.56 


7.60 


6.70 


6.25 


6.66 


11.76 


8.23 


9.45 


6.03 


1978 


9.68 


9.55 


13.23 


10.74 


9.54 


9.30 


6.50 


6.51 


11.15 


6.46 


10.23 


9.42 


7.19 


1.979 


12.50 


10.79 


15.10 


12.37 


9.85 


10.20 


7.75 


7.76 


13.47 


7.10 


11.07 


9.08 


9.35 


1980 


13.31 


12.0h 


17.11 


13.74 


11.52 


10.74 


8.67 


0.3o 

16.32 


8.25 


11.47 


11.30 


8.38 


1981 


13.84 


12.79 


20.15 


15.15 


12.30 


11.64 


9.60 


10.29 


-


7.92 


15.45 


12.25 


12.63 


1982
 

13.48
 

1..lb
 

1q.71
 

15.39
 

11.66
 

12.22
 

9.30
 

10.66
 

-

8.12
 

13.66
 

13.57
 

9.95
 



Table 8. Yearly average reta_3 price of peanut shelled per gar:ta. by region, Philippines, 1976-1982. 

Region 


Philippines 

Ilocos 

Cagayan Valley 
Central Luzon 


Southern Tagalog 


Bicol 


Western Visayas 


Central Visayas 


Eastern Visayas 

Western Mindanao 

Northern Mindanao 

Southern Mindanao 

Central Mirndamao 

1976 


10.37 

12.53 

12.70 
13.68 


10.73 


7.46 


8.68 


7.06 


8.82 

6.81 


7.84 


9.70 


5.05 

1977 


10.39 


14.40 

13.25 


10.56 


7.60 


6.70 


6,25 


6.66 


11.76 


8.23 


9.45 


6.03 


1978 


9.68 


9.55 

13.23 

10.74 


9.54 


9.30 


6.50 


6.51 


11.15 


6,46 


10.23 


9.42 


7.19 


1979 


12.50 


10.79 

15.10 

12.37 


9.85 

10.20 


7.75 


7.76 


13.47 


7.10 


11.07 


9.08 


9.35 


1980 


13.31 


12.01 

17.11 

13.74 

11.52 


10.74 


8.67 


8.36 


16.32 


8.25 


11.47 


11.30 


8.38 


1981 


13.84 


12.7q 

20.15 

15.15 

12.30 


1.64 


9.60 


10.29 


-

7.92 


15.45 


12.25 


12.63 


1982
 

13.48 

L.1I 

15.39 

11.66
 

12.22
 

9.30
 

10.66
 

-

8.12
 

13.66
 

13.57 

9.95
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FIRST NATIONAL PEANUT CONSULTATION AND PEANUT-CRSP REVIEP 
PCARRD, Los Raios, Laguna


February 7-8, 1985 

'roup I - Varietal Imrwovement
 
Chairman: Mr. Benjamin Legaspi
 
Rapporteur 1,r. Joselito A. Payot
 

Members: 1,aency 

1. Elena H. Catipon BPI.-Economic Garden
 

2. Severina E. Reyes BPI.Bohol 

3. Feliciano S. Rosete TCA2 Camilling, Tariac
 

4. Celestina B. imperial BPI, Bicol 

5. Herminio 1. Pava CVU 

6. Cecilia ..Garcia BPI-Davao
 

7. Nestor J. Almodiente iH:AF-LGES 

8. Delia G. Concepcion BPI-Tupi 

9. Adelaid.a P. Martizano BPl-Economic Garden
 

10. Ma. Visitacion Z. Perdido BPI-Ilagan
 



ASSESS'lE'!T OF TECHNOLOGY 

PEANUT R 

Grouo: Varietal Thirovement 
Status 

Area Technoltoqy IG TV TP Tr Remarks 

Varietal Upland culture (mono) x x Needs preliminary yield 
trial at IPB and BPI-EG 

Partial shade 
Coconut x Needs preliminary yield 

trial of stable lines 
at: BPI-EG 

BPI-Bohol 
BPI-La Granja 
BPI-Dicol 

BP -Tuoi 

Fruit trees x TCA (manno) 
BPI-Albay (citrus) 
BPI-Davao (Durian) 

Plantation Crops x CMJ (Rubber) 
US4 (Rubber) 

d' Acid Soil x Needs screening of promis­
inj lines at: 
TCA, BPI-Bohol, IPB, CMU 
BPI-Ilagan, BPI- La Granja 

TG - Technology Generation 
TV - Technology Verification 
TP - Technology for Pilot Testing 
TD - Technology for Dissemination 



page ....2 ASSESSMENT OF TECHNOLOGY 

Peanut R & D 

Group: Varietal Improverent 

A rea Technology TG TV Statu TP TU Remarks 

Varietal Drought tolerance x Needs screening of promising
lines at IPB 

Pest Tolerance x Needs evaluation of early stable 
lines fcr the foil pest: 
- Nematodes and pod borer 

BPI-Tupi 
OPT-Davao 

- Foliar pests 

TCA 
CMU 
ISU-Echague
IPB 

- Diseases 
UPLB 
USM 
CMU 
TCA 

Soil texture Needs BPI-EGscreening of breeding lines 

for different soil texture at: 

CMU 
TCA 

Ereeding for exotic varieties x 
ISU-Echague 

Develop :xotic var (juno size, 
multi-seeded etc.) at IPB, BPI-E 

Pilot testing 
x 

and BPI-La Granja 
Needs pilot testing of approved 
varieties in major and potential 
peanut production areas 



FIRST NATIONAL PEANUT CONSULTATION AND PEANUT-CRSP REVIEW 
PCARRD, Los Bahios, Laguna
 

February Y-8, 1985
 

Group 2 - Cultural Management
 
Chairman: Dr. Joven Lales
 
Rapporteur: Ms. Noemi P. Orola a
 

Members: Agency 

1. Ms. Erlinda F. Sevilla BPI-CES
 

2. Dr. Santiago R. Obien PTRTC
 

3. Ms. Milagros ?. Bucag ISU-Cabagan 

4. Mr. Expedito A. Villanueva, Jr. DMMMSU
 

5. Mr. Catalino B. Cruz, Sr. TCA
 

6. Mr. Andres A. Queddeng, Jr. NFA
 

7. Dr. Marianito R. Villanueva ViSCA
 

8. Mr. Jimmy P. Domingo CSU
 

9. Mr. Vic Paner Ayala Agricultural Development Corp.
 

10. Mr. Omar Taguiang NSTA
 

ii. Mr. Alberto B. Santos ISU-Echague
 

12. Dr. Filomena Campos CLSU 



Group II. 
IE Mfl:'C.C 
TFU3T 

CULTURAL MANAGEMENT 

PROJECT TITLE 

SUM ,ARY OF RECOMENDED RESE C--

AITD DEVELOPMEINT PROJECTS 017 PE1IZUTS 
!/.PLE,1E1.TI1:G SOURCE01DURATIO! o --E 
AGECY/STATION OF FUTD 'EAR 1 :_Ar, 2 

BUDGETARYU 
:YEAR 3 : 

REQUIREMMr 

.EA4 :YEAP 5 :TOTAL 

Development of Alter- IES, ISU, La 
native (low cost) pro- Granja, 
duction techniques BPI-Tupi, 
Zor peanut DMMMSU, TAC 

4 yrs. PCARRr / 
imple;:enting 
agen.ies 

500,000 

Development of an'ro- ViSCA, ISU, 

priate cultural tech- BPI-Tupie 
niques ior various La Granja 

peanut intercrops 

2 yrs. PCARRI 

implementinq3 
agencies 

600,000 

Documentation of 

traditional cultu-
ral practices for 
peanut in Region 
III 

CLS! 1 yr. PCARRD / 
implementin 
agencies 

50,000 

Development of appro-

nriate cultural 
techniques for high-
cuality seeds 

UPLB, 

IES 

3 yrs. PCARRD / 
implementing 
agencies 

160,000 

TOTAL 1,360,000 



ASSESSMENT OF TECHNOLOGY 
Peanut R & D
 

Group: Cultural Aanagement 

Area Technology TG 
Status 

TV TP TD 
Remarks/Implementing Agencies 

1. Land Preparation Minimum Technology x CSU, IES, ISU, BPI-Tupi 
DMMMSU, TAC 

2. Fertilizer Management organic vs. Inorganic x ISU, La Granja, BPI-Tupi,DMMMSU, TAC 

Inoculant-Inorganic combination x IES, La Granja, 
DMMMSU 

BPI-Tupi, 

Calcium fertilization (lime vs. gypsum) x La Granja, ISU, BPI-Tupi, 
DMMMSU, TAC 

3, Irrigation irrigation scheduling x UPLB, ISU, DMMMSU, TAC, USM 

4. Cropping system Corn-peanut 

sugarcane-peanut 

peanut under coconut 

x 

x 

x 

ISU, BPI-Tupi, ViSCA, USM 

La Granja 

ViSCA 

-­anut-rice x UPLB, DMn-MSU, USM 

5. Seed Procection Lultural techniques for high quality x UPLB, IES 

seeds for planting 

TG - Technology Generation
 

TV - Technology Verification
 
TP - Technology for Pilot Testing 



FIRST NATIONAL PEW'UT CONSULTATION AND PEANUT-CRSP REVIEll
 
PCARRD, Los Bagos, Laguna
 

Fehruary 7-8, 1985 

Group 3 - Pest 1ianagement
 
Chairman: Dr. Florendo Quebral
 
Rauporteur., Ms. Kirita Acompaiiado
 

Members: Agency 

1. N. S. Franje CMU 

2. E. P. Cadapan UPLB
 

3. M. Cabie Cagayan farmer 

4. D. A. Lobo UPLB
 

5. L. C. Bajit TCA
 

6. 0. Opina UPLB
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ASSESSMENT OF TECHNOLOGY 

Peanut R & 0 

Group: 

Ar a 

3 - Pest Ranagement 

Technology TG 
.. 

TV 
.''Stat_ 

TP 

_ 

TO 
Pamarks 

Control of black rpot and 

rust pantresistn 

Use of resistant varieties X UPLPn4 is not 
to insect 

pests and weedr 

(PCARRD) 

Integrated pest management on 

peunut 

1. disc-se control using tx. 

follo,'ng chemicals* Deleene Mx, Deconil 
or Bravo & Dithane M45 

2. weed control using 

a) chemicals 
pendzmethalin 

basegran 

Develop on-farm 

integrated pest 
management with the 
emphasis on the 

economics of control 

UPLB, CMU, USM, TCA, 
ISU-C and E 

b) cultural method 

off-barring 
hilling- m 

hand weeding 

3. insect control 

a) chemicels (monocrotophos) 

b) biocontrol (Trichograme sp) 

The effect of gypsum 
(CeW04. 2H20) and calcic 

limestone (CaCO3) as 
cEdiLum sources on the 

incidence of black spot 

and rust on peanut 

X CMU, 
USM 

UPLB, ISU-C, TCAt 

TG - Technology Generation 

TV - Technology Verification 

TP - Technology for pilot Testing 

TD - Technology for Dissemination 



t Management. 

Technology S a uT Remarks 

ETL of ncectst 
of peanut 

weeds end disease X UPLB, ISU-C, ISU-E 

Verificetion 
herbicic's 

of post-emergence X USM, 
TCA 

ISU-E, CtJ, 

Identification nnd transm4asion 
studies on viruses 

x UPLB, CMU, USIM, ISU-C 

Control methods for viruses X UPLB 

Search for more biocontrol agents X IPLB, ISU-C 

EpidemilOgIc21 and forecast 

studies 

X VPLB 

Studies on yield loss assessment 
due to pests 

X JPLB 

Stud'eas on peanut storage paste X LPLB 

BotJnicl sotrces of posticidee 
against peanut pests 

X UPLB, 
ISLI-E 

TCA, M: C"U, 
and C 

Studies on seed-borne pathogens x UPLB 

Pest manegement of peanut in 
various cropping patterns 

x UPLB 



SIMMARY OF RECOMP1ENDED RESEARCH
 
AND DEUELOPMENT PROJECTS ON PEANUT
 

Group 3: Pest Management
 

RESEARCH RIRUZT J PROJECT TITLE 

Food und Nutrition Control of black soot 

and rust (publicetions
 
end campaign)
 

Integrated pest mgt, on 

peanut 


The effect of gypsum 

(CaSo4 .2H 0 and calcic 
limestone ?CaCO3) as 
calcium sources on the 
incidence of black spot 
and rust on peanut 

Economic threshold level 
(ETL) of inssecte weeds
end disease of peanut 

Identification end trans-

mission studies on 

viruses
 

Control methods for viruses 


Search for more bic-control 

agents
 

Epidemiological and fore-
cast studies 

...... SOR1rO. :,GETARY REQUIREMENT 
fPLEFIENTING DURATION! SOURCE OF,____________________________________

AENCY/STATIDN uu I FUNDS YEAR -:YEAf 2:YEAR 3rYEAR 4:YEAR 5t T L 

PCARRD indefinite 50,000
 

UPLB/CMU, 2 years 
 240,000

USm, ISu-C,
TCA ISU-E
 

CMQ/UPLB, 2 years 180,000
 

UPLB/ISU 3 years 276,000
 

UPLB/CMU, 5-years 300,000
 
USM, ISU-C
 

UPLB 5 years 
 250,000
 

UPLB 5 years 
 400,000 

UPLB 2 years 100,000 

Botanical sources of UPLB/TCA 5 years 250,000

pesticides against USM, CRU,
peanut pests ISU-E, ISU-C 



ST 	 PROJECT TITLE 

--	 Studis 65-yield loss assess-
ment due to posts 

Studies on peanut storage posts 


Studies on seed-borne 


Post management for peanut in 

various cropping patterns
 

erification of post-emergence

nerbicides 


T 0 T A L 


IrPLEMENTING D OSOURE OF 	 SHr)GFTARY REQUIREMENT
AGENCY/STATION DURATION FUNDS YEaR 1: YEAV 2: YEAR 3: YEAR 4t YEAR 5 T 0 T A L 

UPLB 2 yeare 100,000 

UPLB 2 years 100,000
 

UPL5 2 years 100,000
 

UPLB 5 years 300,000
 

USVISU-E, 3 years 	 276,000

Csr, TCA
 

2,746,000
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_____ 

Group IV: Post -­roduction, Handling, Utilization and-Marketing 


Technology 
 TG 


2. Seed Storage 	 Vialility and quality of seeds in relation 
 x 

to chemical composition
 
Lev(! of moisture content/length of 

stozage
 
Pacbaging materials in relation to 
 x 

shelled amd unshelled peanuts 


Evaluation of the existing shellers 

for seed purposes
 
Study on drying characteristics for 
 x 

seed purpose
 
Chemical control of seed borne storage 

fungi
 

3. Processing and utilization Product development (as.food product 
 x 


and food ingredients)
 

Jecontamination of peanut for
s 

peanut butter 


netermination of aflaroxin from raw 

to finished prod4ct 


4. Socie-economics of seed 
 Gradirng standards in relation to 
production and marketing pricing (for seed) 

Grading standards in relation to x 
pricing (for commercial)
 
Pricing and market structure x 

itudies 

Status 

TV TP 


x 


x 


x x 


Assessment of Techoology
 
Peanut R & D ..... /2
 

TD Remarks/Implementing Agencies
 

UPLB; BPI
 

BPI
 

There's an ongoing project
 
using CO2 in packaging peanuts
 
at UPLB. BPI proposes a
 
research on this.
 

AMTECH, UPLB
 

BPI-UPLB
 

UPLB
 

BPI
 

CMC/FNRI
 
Ongoing from ASEAN funds
 

x 	 Critical issue to be directed.
 
to the policy makers d
 

BPI
 

NFA, UPLB, NAPPHIRE
 

NAPPHIRE. UPLB
 



ASSESSMENT OF TECHNOLOGY 

Group IV: Post Production, Handling, tilization and Packaging 
Peanut R & D 

Area ___________TG 
Area e Thnlogystatus 

TV TP TD Remarks/Implementing Agencies 

1. Harvestin: , threshing, 
drying, shelling, storage 
and marketing 

Baseline data/information on the whole 
peanut post-production aspects and 
marketing 

x NAPPHIRE, ISU, NGA, proposal 
already submitted by NAPPHIRE 
to IDRC for funding 

Establishment of benchmark information 
on the peanut post-production system/ 
Industry 

1. Socio-economics and marketing survey 
(mainly for peanut for food purposes) 

2. AF buildings vis-a-vis pest product­
ion operation and time throughout 
the peanut post production system 

3. Initial testing of p-ototype peanut 
stripper for use 

- Initial production of on-farm 
storage practice for seed purposes 

4. *Cenerated output/information will 
serve as a basis for developing 
appropriate post production tech­
nologies (both software and hard­
iare) and intervention measures/ 
support mechanisms to promote 
the development of the peanut 
industry 

Dzing Evaluation of using rice 
for peanuts 

dryers UPLB 

TG - Technology Generation 
TV - Technology Verification 
TP - Technology fur Pilot Testing 
TD - Technology for Dissemination 



SLTPMARY OF RECO4MENYDED 
AD DEVELOPMENT PROJECTS 

RESA-2C. 
O1 PEAU7'2 

RESEAIRCH 
TIIUJZT -

T[IS 

PRU ± 
It!PLETI1GG YSAINDURATIOn7 

AGMCY/STATIONT DURAT 
SOREBUDGETAPYSOURCE 

OF FU1TD:Y EA. 1 :UEAI 

BUGTR 

2 :YEAR 3 
P.E'2UIR=,.TIREMEYTvS 

: 4E.R4 :YEAR 5 

(P) '000 

:TOTAL 

Food C 
Nutri-
tion 

3aseline date/inforna- UPLB/PIDI/ 
tion generation on ITAPHIRE 
Peanut Post-Product­
ion and marketing 
svstem in Visayas & 
I-Sindanao 

2 yrs. CRSP 350 350 700,000 

Chemial control of 

seedborer and sto-
rage fungi 

Seed storage tech-

11CPC/ 

UPLB 

BPI 

2 yrs. 

1 yrs. 

CRSP 

CRSP 

300 

30 

3F0 

0 

700,000 

52,000 

nology for Peanut 

Biochemical changes 
of peanut seeds during 
storage 

BPI 1 yrs. CPSP 25 17 42,000 

Evaluation of existing A4MTEC/UPLB 

peanut shellers for 
need purposes 

2 yrs. CRSP 150 100 250,000 

Drying characteristics UPLB/BPI 
of peanuts for seed 
'urposes 

2 yrs. CRSP 100 100 200,000 

The use o! neanut flourBPI/F1NRI 
and cassava flour 

blend in the foriruatLon 
of snack food 

2 yrs. CRSP 200 200 400,000 

S, 



page 2 

T1ESEAICTEUST 2'Qr;CTT
F I 

INPLETn-MEfTING SOURCE
AGECY/STATIURATIO1IOF FUND YEAR 1 :VE/P 2 

BUDGETIRY REQUIREIMTT (P'
:YEAR 3 :YEAP, 4 :ILR 5 

000)
:TOTAL 

The preparation of 
hich protein noodles 
from peanut flour 
blended with locally 
Droduced flour 

BPI 1 yr. CRSP 10 15 25,000 

Soc -econoiico of 
Peanut Production 
and Marketirrg 

UPLB/NFA 2 yrs. 
ISU, 14FISU, 
CLSU, ViSCA, 
USM 

CRSP 200 200 400,000 

Socio-economics of 
seed production & 
zxarketing 

UPLB/ 

BPI/NFA 
2 yrs. CRSP 300 300 600,000 

N, 


