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RATIONALE

Peanut is one of the important grain legumes grown in the
Philippines. With the technical and financial assistance provided by the
Peanut-Collaborative Research and Support  Project, headed by
Dr. Lavid Cummins, its Director, research activities on various
disciplines in this crop have been accelerated. The assessment of
the progress atiained so far in peanut research and development s
deemed necessary. Hence, this national peanut consultation is our first
attempt 1o review the status of peanut research and development
work in the country, 1o plan peanut research and development strate-
gies that can be impleneted and to gather benchmark information on
various disciplines 10 serve as guide in identifying research priorities
and or tormulating research prospects on peanut in the Philippines.

OBJECTIVES

1. To assess the status of peanut research and development
i the Philippines )

2 To update the state of the art in peanut

To highlight and disseminate mature technologies and latest
findings in peanut research and development

w

4 To review the collaborative 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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PEANUT RESEARCH AND DEVELOPMENT

IN THE PHILIPPIMNES L4

2/
F.C. QUEBRAL~

Peanut growing in the Philippines is produced mainly under upland
rainfed conditions mostly as an inter-crop or mixad crop. #lthough there
are arcas whcre the crop is grown on a commercial scale as cash crops.

The production of peanut in the country during the last decadc has
been erratic both in area and productivity (fig. 1).

Just like any other iconomic ciop plant peanut growing in the coun-
try is subject to constraints. These constraints may be classified as

physical, technological and socio-~economic.

FPhysical Constraints

The major physical constrairts are the uncertain and erratic pattern
of monsoon rains and the vocr quality of soils where this crop 1is grown.
Most peanut is grown under rainfcd condition. Either deficient or exces-
sive rainfall at pianting or at the crucial stages of crop growth or har-
vesting contributes significantly te low and unstable production. The
risk of at least partial crop failurc through rainfall alone is, there-~
fore, a constant hazard. Morecover, the Philippines, being & 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 Legumes and Professor at UP Los Banos,
College of Agriculture,



Quebral, F.C..../2

Technological Constraints

The major technological constraints in peanut production is the sow-
ing of poor quality secds and low yicléing local varieties. Insufficient
supply of good quality sced even if improved varieties of peanut have been
developed, is the basic deficiency. The organizations dealing with sced
production are absorbed mainly on ricec and corn crops, devoting little
attention to other crops. Moreover, only the government organizations are
handling the sced production and so far they have not been able to moet

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

Pests and discases -- Peanut is attack by a number of pests and
discases and their constant association and prevalence is responsible for
reduction in yicld. Many peanut growers do not apply pesticides in con-

trclling the pests.

Socio-Ecornaic Congstraints

The swcio-cconomic constraints affecting the production of peanut as

well as other food lequmes are:

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. TLack of transportation and marketing facilities.

5. Price relations for inputs and cutputs.

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' preferenze for the purchase

of rice and corn to food legumes.

W
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The main program of rescarch on peanut are as follous:

Germplasm and varictail improvement

The features of the program arc:

° Expansion of germplasm collection which will scrve as
& resource basc for the expanded varietal improvement
program especially in relation to

° Brceding for high seed yield and resistance to discases
(leaf spcot, rust, rosette, nematodes and aflatoxin].

o Screcning for high efficiency in nitrogen fixation.

° Screening for gcnotype adapted to problcm soils and

various farming system environments.

National Varictal Performance Trial

The features of this progrom is to test promising varieties
developed by breeding institutions in various locations in the
country for at lcast 4 seasons before recommending to the Seedboard

for cormmcreial planting. Thoe Scedboard varicties of peanut are:

Vaczaety Develnped By Year Released
1. EC Runch BPI 1965
b
2. EG Red BPI 1965
3. BPI-P 9 BPI 1973
4. CES 101 UrLB 1973
5. UPLan2 UPLB 1976
6. UPL-kn, UPLB 1978

T e B s S s e e S e B et S pma

Stop~-gar rccommendation.
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Agronomic Studies

These are studies conducted to refince production practices and
reduce and quantify the constraints in pcanut growing in various farming
systams environments especially in relation tc problems such as acid
soils,plant nutrition, cropping patterns. tillage and pest and diseases
with ¢ vicw of making these activities as a realistic basis for packaging

suitable technology for increase production.

Postharvest Engincering and Storage

The thrust in this area revolves around the development of appropriate
post-harvest cquipment, 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.
° Developing new methods of processing and acceptable new products.

° Removal of nntural toxicants.

Socio-ecunomics and marketing

This ficld of reserrch is probably the most illusive when it comes
to the total development process. Hevertheless, the research undertakings
arc pointed into the direction of

© Alternative marketing and pricing institutions.

° Government incentives and or restraints.

° Market access for small farmers.

o Systems analysis of marketing systems.



PEANUT RESEARCHES

Quebral, F.C. .../5

No. of On-
. A ‘
Discipline golng af 1?8‘ Station Rescaxcher(s)
(Study BEqui-
valent)
Varietal Improvement 14 UPLB, BPI-EG R. Lantican, E4d. Redoha,
B. Legaspi
Crop Protection 13 NCPC-UPLE, 0. Opina, F.C. Quebral,
Entom. Dcpt. E. Cadapan, F. Pamplona
Plt. Path.
UPLR, USM
Cultural Management 4 Isu, LS, R. Santos, E. Paterno
UPLB
Post Harvest - - -
Proccssing 6 ISU, UPLB B. 3antos, E. Escueta
Marketing 1 Isu R. Santos
Socio-cconomics - - -
Seed Tachnoleyy 1 IsU R. Santos
On-farm trials 4 UPLB, TCA, J. Lales, F.Rosete,
(Cultural managemcnt) ISU, BPI-La R. Santos, N. Armones,
Cranja, BPI~ D. Concepcicn,
Tupi I
National Cooperative 10 10 stations F.C. Quebral
Testing for Peanut
On-farm txials 8 BPI-Req. I, M. Harnaez

(vericty)

Ir, 111, VII,
VIII, IX, XII

/3



'000 Metric Ton

100

90

80

70

60

40

30

20

10

AREA

PRODUCTION

1976

F/?.- z.

+ 4 L i i i
) ' 1 1 T 1

1977 1978 1979 1980 1981 1982

Production and Area of Peanut, Philippines 1976-1983

1
A

1983

160

90

80

70

60

50

40

30

20

10



LEGEND;

00
® NATIONAL RESEARCH CENTER
o @ REGIONAL RESEARCH CINTERS
% "O COOPERATING STATIONS

MMSU, Batac ~ememe-w--
Ilocos Norte

------ ISU, Cabagan, Isabela

———————— BPI Ilagan Expt. Station
Ilagan, Isabela

TCA, Camiling..__.
Tarlac

BPI Economic ----w-- -

EZ;SEZ’ tos Baftos Y R BPI Bicol Expt, Stetion
-\~\\\\ <:> e Pili, Camarines Sur
BPI Mindoro —------. O % d

Demo Farm, San Jose q\
Occi. Mindoro (tf {7OCD ’“’\\>
<o
Y
o Q
[ N A _6._ -~=- BPI Ubay Expt.
o@ QQ Station

Ubay, Rshol
O () \.B J 9

2NAC Zamboanga wer-Suy -----U Y = @ @-------3-—--. CMUT, Musuan

@. Bukidnon
B,

"~<BPI Davao
Expt, Station
Bago~Oshiton
Davao City

————— PNAC, Aborlan
Palawan

BPI La Granj%
Expt. Station
La Carlota

Q Negros Occi.

[
) [4

O UsH, Kabacarn:

North Cotaba

=2 0

oo

NATIONAL NETWORK 0! LEGUME RESEARCH CENTERS & STATIONS

<






from other countries (NCSO, 1980). A major way of eliminating our country's
dceoendence on peanul imports would be to increase peanut production Lrough

the use of superior varieties developed thiough nlant breedineg.

PHILIPPINE PEANUT BREEDING PROGRAMS
A. EBarly woxks in peanui varietal improvement

Loca® varietal improvenent work on peanut began only in the early
1900s (Consujo, 1216; Silayan, 1918). In involved mainly the evaluation
of foreign varietics and cultivars introduced tc the countrv followed by
selection and isolatiuvn of the best introductions (Unite, 1953). Some of
the promising introductions became well estailished in the country and
were given locai namesz by farmers (PCARRD, 19£3). This resulted in the
proliferation of 'native’ varieties many of which were believed to Hao

duplicates (Rodrigo, 1947).

B. The Bureau of Plant Industry-Economic Garden (RPI-EG) Peanut Program
Prior to 1933, peanut varietal improvemcent studies were undertaken
only by individual researchers rather than by research institutions. 1In
1933, however, the Hureau of lant Industry-Economic Garden organized a
breeding program on peanuts and other field lequmes with the objective of
developing, multiplying and distributing pure seeds of high-yielding peanut
varieties and encouraging their usce in diversified farming programs (Unite,
1959). The intensified germplasm collection, screening, and yield evaluation
efforts of BPI resulted in the identification of several promising intro-
ductions. Amony these promising introductions werc Virginia Runner, G-41,
1334-27, Florispan, P¥ 12832, F-334-32, B177-19 and Spanish 163287 with

po¢ yields of 1.8 to 2 tons/ha (lLazo et al, 1963).

Vs



In 1955, BFI began hybridization work on peanuts. Crosses -
made between promising introductions and locally-adapted cultivars,
Although hybridization work was donc on a limited scale; BPXY was able to
select an outstanding line, BPI-PY, from a cross between £.G. Red and
Fante 17, BPI 7~% was released as a commercial variety in 1971 after 4
years of regioral testing (PCARRD, 1983). Aside from BrI--P9, two other
recommended varieties namely, E.G. Bunch and E.C. Red, were developed
by BPI-Economic Garden using purcline selection methods. E.G. Bunch and
E.G. Red are pureline sclections from a 'native' variety Vigan, and a
U.S. variety, Virginia Runner, respectivelv. Both varieties were released
for commercial production in 196G5. However, the relcase of E.G. Red was
considered only as a 'stop-gap' measure.

Although RPI »-0, E.G. Red and E.G. Bunch are high~yielding with
pod yields of 1.8-2.1 t/ha, these varicties are susceptihle to the
country's two major peanut diceases, namely, late Cercospora leafspot

caused by Cercosporidium personatum and peanut rust caused by Puccinia

arachidis. The #PI 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 rasistance, and

other selected varieties such as BPT p-9, UPL-Pn2, Tainan No.1, Tainung

No. 1 and Gadja (PCARRD, 1283). As a rasult, BPI has developed several
disease~resistant and nigh-yielding lines. BAmong these are E.G. 1, B.6. 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 Bafios (UPLB) Peanut Progrim

Peanut varietal improvement research at UPLB began in the 1950's.
Early works involved the testing of native and introducea cultivars which
resulted in the identification of sever=2l promising varieties, mostly bunch
types maturing in 105 to 125 days. nmong these were local cultivars San
Mateo, Zambales, San Mateo No. 3, Vigan Iupog ~nd Kinorales, and introduced
cultivars Virginia Jumbo, Valencia, Tenessze Red, Virginia Runner and
Virginia Bunch (PCARRD, 1983).

Breeding work on peanuts at UPLY formally started in 1961 undexr the
epartment of RAgrcnomy with the aim of developing high~yielding and diseasc
resistant varietics. Initial research focused mainly on germplasm collect-
ion, screenins and subsequent yiceld evaluation of the most promising
accessions. Disease screening efforts led to the identification of three
introduced cultivars from the United States Department of Agriculture
which were resistant to late Cercospora leafspot (CLS) caused by

Cercosporidium personatur. These cultivars were DI 259747, PY 350680

anl PI 341879, all originating from South America (Lantican, 1975;.
Peanut breeders at UPLB were also able to develop through pureline
selection methods a high-viclding variety, CES 101, which was released
for commerciai 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 UPLB.
Varietal improvement research on peanut and other field legumes was
intensified and a multidisciplinary approach towards brezeding for these
crops was adapted. The development of varieties with desirablc traits

such as high yields, disease resistance, insect resistance, high nitrogen

VLS



fixing ability, and adaptation/tolerance to acid soils, partial shaci..
and rice-based cropping systems became the general goal of the IPB peanut
breeding program.

Since then, IPB germplasm collection ecfforts have keen pursued
vigorously to establish @agene pool of a wide genetic base from which to
draw genecs from which to draw genes for desirablce traits. To date, the
IPB germplasm pool includes about 1,200 accessions. ALl of these accessions
have been screcned for yield and/or cther agronomic characters under the
upland condition. Several promising accessions wers identified and have
been included in a series of yicld tests. '“wo outstanding introductions,
Moket and Acc. 12 or ®I 314817, performed extremelv well urnder local
conditions and werc relcased as commercial varieties in 1976 and 1978,
respectively. Moket, renamed VJPL ©n--2, has pod yiclds of 1.8-Z2.1 t/ha
and has some resistance to the Sclerotium 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 disecase resistance has led to the
identification of several access.ions resistant to late CLS and peanut rust.
The accessions resistant to CLS are PI 314817, FESR 1, PI 262129, PI 259747,
PI 341279, PI 350680, NC Acc. 17133 and TC 76446. Accessions identified
toc be resistant to rust are PI 314817, FESR 1, PI 347879, PI 298115 and
PI 262129. Germplasm screening under lowland, partial shadc and acid
soil conditions has also been conducted. Promising 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 heen made among high--yielding, disease resistant,
g C
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large-seeded, high nitrogen-£:ixing and acidic soil tolerant lines aad
cultivars. Scveral lines with high yieclds, diseasc resistance, acie

soil tolerance and high nitrogen-fixing ability hoave been sslected and
some of thesec lines have been usad in the hybridization woxk. The most
promising of these ere currently included in a series of yield test being
conducted under upland, lowland and partial shade conditions. IPB-bred
1jnes currently in the advanced stage of yield testing are IFE Pn 1174,
TPB Pn 2-25, IPB Pn 12-12, IPB Pn 12-24 and IP3 Pr. 12-26.

In an effort to obtain valuable genetic information which could
be used in local peamut breeding programs, IPD peanut researchers have
conductad several guantitative genetic studizs on the crop. Abilay and
Lantican (1982) using correldtion and path cocfficient analysis, reported
that the harvest index, nurber of pods per plant, leaf area index, leaf
protein content and plant height were desirable characters for predicting
high yield of peanuts grown under 40% shading.

2edofia (1984), using a population derivod from a 6 x 6 diallel

cross of diverse pranut cultivars, studied heterosis and combining apilitie

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

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

height of main axis. Heterosis was obscrvad for certain characters but was

often limited in amplitude. It was observed mainly for height of main
axig and was generally associated with genetic diversity. It was further
observed that a large portion of the genetic variance for each trait
resulted from the action of genes with additive genctic etffects. Two

cultivars PI 262129 and UPL Pn-4 were recommended for use in hybridization

S
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werk due to their large general combining ability effects. Seed yield perx
plant was found to be genctically correlated with pod yield per plant,
number of seeds per plant, weight per pod and height of main axis.

Punto and Lantican (1982) uscd the three-yecar da:a of nine cultisrrs
entered in yield trials conducted in 8 locztions to measure the magnitude
of genotype x eavironment interaction and determine the stability of the
cultivars. All varieties were found to he adapted to lower-yielding
or poor environments but only seven were found stable with UPL Pn-4 being
the most stable. Seasonal differerces in yield among all variecties
existed and it was suggested that o specific variety be recommended for a
particular season. It was recommended tnat for an efficient allocation
of resources, ecologic testing for peanuts should involve 25 varieties,

3 replications, & difierent locations across the country and 3 seasons

of testing.

D. DPecanut Research at the International Ricc Research Institute (IRRI)

Although IRRI has no brerding program on peanuts, it has included
the crop in its cropping systems nd varictal testing research. Promising
cultivars and lines developed by IPB and BPT have been included in IRRI’s
multi-~location Qarietal 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 (IRRI, 1978). ¥~10 had seed yields
16-26% better than that of UPL Pn~2 and C%5 101. A joint IRRI-IPB project
is also presently conducting varietal improvement work of peanuts for

rice~hased cropping conditions.

!



RESEARCH NEEDS

Local peanutl breeding programs to date have developed six varicties
aiready released for commercial production. 11 of tnesc varieties belong
to the peanut subspecies fastigiata. The BPI peanut breeding prograi
has developed F.G. Re, E.G. Bunch and BPI P-9 wvhile the UPLB peanut breeding
nrogram has devoloped CES 101, UPL Prn-2 and UPL In--4. It is interesting
to note, hovever, that except for BPI P9, 11l the rxeleased varieties are
not products of hybridizatica. Furthermorc, except for UPL Pn-4, all the
released varieties arec susceptible to two major peanut discases, Cercospora
leafspot and peanut mst.

It is thercfore evident that much has yet to be accomplished in
peanit breediny if we are to come up with a locally 'ideal' peanut variety.
Tc be considered locally 'ideal', a peanut variety should have the follow-
ing characteristics; high seed yield (at lecast % c/ha), early maturity
(90-100 days), resistance to major discases (CLS, rust, Sclerotium wilt,
Aspergillus sp., viruses), resistance to insect pasts (leafhoprer, cutworm,
pod borer, leaf folder)., toleransc to stresses (acidic soils, low/high
soil moisturc, marginal soils), high nitrogen-fixing ability, tolerance/
adaptability to cropping systems (rico-based; coconut-based and partially
shaded cropping conditions), and high market acceptability (large-seeded,
2-3 seeds par pod, high protein and oil contents). To develop this type
of variety, peanut rcsearch along the areas of breeding, agronomy, pathology,
entomology, miczobiology, virology, soil science, physioloqy and biochemistrv
have to be undertaken and/or instensified. Fach of these disciplines should

ccreen the available germplasm and identify those cultivars possessiug
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desirable traits. Rapid and efficient screenir.g techniques must be
developed. Quantitative genctic studies using populations derived frov
both intra- and intersubspecific crosses must then be undertaken to
determine the variability and heritability of cach of these traits, the
correlation of the traits with onc another and the tyme of genc 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 sclective mating and traditional procedures such as
backcrossing and other modifications of the pureline hreeding method
have to bo tried out and a selection index for peanut should »He form-
ulated. The breeding potential of crosses derived from intersubspecific
hybridization should be studied and the most efficient ccologic yield
testing scheme for peanuts should be identificd.

The ciploitation of th: genctic variability of peanut to the
raximum, therefore, remuins & challenge te local peanut breeders and
other peanut rescarchers alile¢. Wit tho concerted and intensificd
efforts recently being undertak:n by local rescarch institutions along
the various creas of peanvt research and with the linkages being
established with international peanut reseexch institutions, notably
North Carolina State University and the International Crops Research
Institute for the Semi~2rid Tropics ({ICRISAT), it would only be a matter
of time before local peanut breeding progrems would realize their

objectives.






PRCDUCTTION MAKAGK! BNT G IEANUTl/
Joveno S, Lalesg/

Feanut, a widely knovm source of protein and high-quality oil,
does not constitute o mi:jor component of the averzge Milipino diet.
Yet, loucal demand has nlweys boen gruater thon locel production‘5 /I
Demand hos steadily increuased from 4&;850 MY in 1973 to o
457100 in A + Llaezl consumption in 1981 dropped to-48h§40 1T
which cculd probably be attributed to high price coupled wit: limited
supply. Total supply in 1981 wus completely dependent on lceel proe
duction estimated ot 20,860 ;4 (ippendix Gable 1),

‘Total production fluctuz txd4§2§&Pf the period 19%3 1982. Pro-
duction stendily *ncrvascd from 42 FT in 1973 to H 'M in
1977 but d=creased fo-§414ézflw in 1978 (Appendix Table 27 ‘Though
production increascd substentinlly in 1579 G;%Tézfgru), i* dropped
sharply tc o 1ou;3§i597 LT in 1981, This has been the prodvetion
trend which was lergely influenced by the total arca plonted to peas
rut,  Although the averspe yicld per hectare slightly increascd from
0.74 1T in 1977 to 0,79 T in 1978, the decrzasc in $otal oree planted
(25.6%) in 197€ wes enough . bring dewm total predvction during
the year, KNortheastern thilivpines (Hegicn 1I, a traditional peanut
growing arca) showed the hizhest decline in toetal aree planted in
1978 (Appendix able 3).

Importaticn likcewice fluctusted durmg the pericd 19732-1682,
liighest volume (29,140 i) of imported pesnut wes recorded in 1979

despite the remarkcble increasc in total producticn during the yecr.

Y
Paper presented durine the Mirst Vationazl teanut Consultation
rnd Feanut-CRST teview held ot FCARRD on 'eb. 7-8, 1985,
2/
Assistant trcfessocr, Depsrtment of Agroncmy, University of
the rh'livpines at tos Bames, Collegze, laguna, . +hilippines,






important sre ,ermination, [lowerings, pod development, and poc fill=
inge Bxcept ger:ination, the othex critical stases ure most prone
to the ~dvorse offects of woter ctrrgss. It thus become very import-
ant to properly zllocate lirited weter supply to the critic:»l periods
of water nced. At prosent, there is scurcity (if avy at all) of in=
formation repurding water nienzgcment for pearut during the dry scason.
segearch firdings show thnt 50-cm and 60-cm row specings during
the cdry and wet scascn, rospietively are optinum and in fzet now being
recommended, hile scme studice hove siown thet rows spreed ot 40 em
#ive maximum yield, such row specing is not widely acdopted simply be-
caus: of the difficulty in performning subseruent operations such as
weedin;; and hilling: up.

Very low yield resultin. from high nlont density has been widely
observed during the wot scason, this is mainly attributed to low so-
lar rediation coupled witir the plants' tendency 1o produce excess
vegetative portions end few devoloped pods. 'Taiing full advontage of
hirh solar rodiaticn by increasing plant density during the dry season
was o1 o fonnd te heve its owm limitation.  Rescarch findings show
that the optimum plant pepulstion when there is uncertainty of rain-
fall during the reproductive stoge is 200,000-250,000 plants /ha.

This can be increascd to 420.000-450,000 plants/h: under optimum water
supply.

1he unpredicteble responue of peaout te inorparic nitroson fere
tilizers reported i other conttriecs hos bteen +1so widely observed
in the thilippines. 71he primery veuson for this is cssentially the
same, that is, due the the existonce of o functicnal pornut-rrizobium
symblosis. s rnumber of studies hove demonstrated positive response
to rhosphorus but fail.d to shiow sivilar reasponse to potas:iume 'The
results of a rccently conductir on-farm fertilizer trial ot several
locations 21so show that treatments involvins no fertilizer opnlica=-
tion znd v.ry low nutricnt rotes (7=7-7) rave por yields comparable
to that of the recowmended vractice (208-28-26). fhese findincs pro-
bably strengthon the need to re=investipote the nutrient reoconmend=-
ations invicated in the rhilippine Jecommends for Peanut (at prcsa).
The significance of culcium insofer as pod formaticon ond development
are concernedh s been also recornized.  Yielda increases of sbout 30:

were attained. indings sho - that 300 % ¢ ypsun/ha applied just








http:Ijivt.uU
http:u(t/L.Jf
http:t11536.00




Appendiz Table 1. Local demand,” supply, total production and import-
atior. of peanut, Philippines, 1973-1983,

L N S T S S o

YEAR DEMAND! suppLY? PR&S%E?&»: IMPORTA TION®
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 35,310 26, 600 9,710
1979 63,840 63,840 34, 700 29;120:
1980 48,100 48,130 35,150 12, 970
1981 20,860 20,860 20, 860 -
1982 36,710 36,710 34,270 2,440
1983 £5¢. 52,240 52,240 35, 240 17,000

Y

D
yTotal supply includes local production and importation,
3/(-) no data available,

emand. includes peanut used as feeds food and.seeds for planting,

SouArce: BAECon,, NCSO,



Appendix Tabie 2. Yield (m,t./ha) and production area. (ha).fsr
peanut, Philippines, 1973-1982,

YEAR YIELD PROCUCTION AREA
1973 0,55 33,240
1974 0. 59 36, 700
1975 0. 66 54, 790
1976 0. 67 60, 620
1977 0. 74 62,720
1978 0.79 47, 900
1979 0. 91 53, 830
1980 0. 90 55, 140
1981 0. 76 38, 700
1982 0. 87 55, 885

SOURCE: BAECon,
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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
1 4,570 4,560 4,720 5,880 5,890 6,100 6,470 6,580 5,650 5,870

i 10,750 15,670 31,520 34,390 36,850 21,370 25,740 25,990 10,560 28,310
oI 7,110 920 940 1,140 1,240 1,300 1, 540 1,540 1,550 890
v 3,210 2,620 4,070 4,250 4,560 4,190 4,040 4,070 3,990 3,950
\'4 2,840 2,660 2,650 2,330 2,040 1,910 1,890 1,770 1,710 1,660
VI 2,330 2,460 2,190 2,250 2,390 £,560 2,620 3,190 3,180 3,120
VI 3, 320 3,160 3,280 4,190 3,830 3,870 3, 780 4,050 4,270 4,140
Vi 1,020 1,540 ,1,440 1,320 1,280 2,280 2,780 2,640 2,540 2,170
X 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 1,270 1,600 1,350 1,180
X1 980 900 1,010 910 850 830 890 980 1,110 1,110
X 890 750 990 1,270 1,510 1,350 1,790 1,730 1,700 1,730

SOURCE: BA®Con.



Utilization of Microbial Associations
in Peanut Production®

Erlinda §. Paterno
Associate Professor
Department of Soil Science
College of Agriculture
U.?. at Los Banos

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 =mr . oyment of low level of technology by peanut
farmers. |In order to attain a yleld of approximately 2.0 tons per hectare,
the application of 4 bags 14-14-14 or 28 kg each of il, P05 and Kp0 per
hectare has been recommended. In 1982, a total of 56,450 hectares were
planted to peanut. At the recommended rate of 28 kg W/ha, the total
nitrogen requirement ould cost approximately R24.5 milllcn in terms of
ammonium sulfate. With the presert economiz situaiion, the country can

i1l afford this large input.

A cheap way of supplying crops with nitrogen is through biological
nitrogen fixatior Peanut has the capaclity to utilize atmospheric
nitrogen through i‘s association with the root nodule bacteria, Rhizobium.
However, biological nitrogen fixation as source of nitrogen for peanut

production has nt been fully exploited in the country.

*Paper present:i during the First Natlonal Peanut Consultation and
Peanut ~ CRSP ieview held at PCARRD Hecadquarters on February 7-8, 1985,
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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, ncdule number and fresh weight, and dry matter yield
generally increased in the wet season of 1983. All treatments produced
yields ranging from 2.45 t/ha to 2.57 t/ha. However, significant response
to inoculation wa~ apparunt only 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 scasons 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
23.57% and 16.28% over uninoculated and N-fertiiized plants at the farm
fertility and maximum fertility levels, respectively. The highest grain
yield, nodule number and fresh waight, and dry matter yield were pro-
duced by inoculated plants fertilized with 30 kg/ha of phosphorus and
potassium, followcd by the inoculated plants fertilized with 100 kg/ha
of phosphorus and potassium. For the same parameters, the mean values
of the control and H-~fertilized plois 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

i .
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Table

2 Nean yield and nodulation of peanut (BPi-F9) as affected by
aoplication in Guimbalaon clsy loam for two seasens in 1982

inoculation -

and 1983.1/

rate of fertilizer

Meon nodule

Mean % incroasc riean nodule Hzan dry matter
trentme i flowering flowering (g)

135,
U~-5u- 30 1.21 ¢ - 42 d g .2C b 8.3 e
30--30- 3 1.25 be 5,78 43 ¢ 0.21 b £.8 abe
inoc~30~-30 1.50 a 23.97 5% & 0.23 ¢ <% oa
0700103 1.1 ¢ - 41 de 0.1¢ be g.h ¢
1GU-1006-100 1.16 77 Ly o 0,17 ¢ 3.5 ¢
Inoc~106~18C 1.25 b 16.3° A b 0.21 G.1 abh

1983
1-30--30 1.90 a 57 ¢ 0.24 ¢ 8.9 ¢
35-3C -3y 1.92 3 1.05 53 d 2.25 b S.3b
inoc--30~30 2.C1 a 5.79 7C¢ a 0.27 a 9.8 a
0~100-130 1.88 & - 58 ¢ 0.22 g ¢.6 <
18L-100-100 1.91 = 1.0 55 ¢ 0.23 «d 8.4 4
Inoc-100~1 1.96 & by 26 62 b 0.25 b 5.6 ab

1/Means followed by the

same letter are not significantly differ.nt at 5% level bascd orn OMRT
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yield were obtained. VYield of inoculated treatments were higher but the
percent increase in yield over unincculated control were quite low (4,26
to 5.78%). Module¢ numbcr and fresh weight and dry matter yield per plant
at flowering varicd significantly among treatments. Highest values were
found in plots incculated at the farm tertility level followed by plots

incculated at the meximum fortiticy level

I'n San Manuel silt Joam the lowest grain yield of peanut (0.34 t/ha)
was produced by uninoculated plants (0-30-30) during the 1382 dry secason
(Table 3). All other treatmoents had vicid levels ranaing from 0.51 to
0.66 t/ha. Results show thot a higher yicld respense is attainable with
inoculation plus the applic tinn of phosphcrus and potassium. Equally
higher yields over the uninoculated plots (0-30+30) were obtained when

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

At the farm fertility Tevel, the yields of peanut from the uninoc-
ulated, N-Fertilized, and incculated treatments during the 1982 wet season
were higher than thosecbtained during the dry scason. Highest yield
obtained during this cropping was from the incculated plots fertifized
with maximum ratcs of phosphorus and potassium.,  This was followed by
inoculated plots at farm fertility level. Results from this wet season
cropping indicate chat maximum phosphorus and pctassium supplements may
increase yicld of inoculated peanut. MNodulation alsc improved during
the wet season. lighest significant values sbserved were from inoculated

piots at both fertility levels,

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

season. Responsc to inoculation was significant as shown by the yield

o
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data. At bcth 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 yiclds of peanut during the wet scason, 1983, were lower thas
during the dry season of 1982, Yields ranged cni, from ¢.50 to 0.85 t/ha.
Similar significant response to inoculation was noted during this season.
Highest yields were produced by inoculated plots, followed by N-fertilized
plots, then the control plots at both fertility levels. Hodulation and
dry matter yicld per plant at flowering were higher when plants were

Inoculated at any fertiiity 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 and N-fertilized plants. At the maximum levels
of phosphorus and potassium the yield ¢f incculated treatment was higher
then but not significantly different 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 all treatments than 1982. At beth
fertility levels, inoculation significantly increased yields over the
control and N-fertilized treatments. lnoculation brcught about from
50.82% to 53.97% increasc in yicld 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
ratcs of phosphorus and putassium increascd pecanut 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 7 ng



Tat e .r. .

Mean vield and ncdulation of peanut (BPi-29) as affected by
of fertl)lzer appilecation In San Manuel silt loam for two ce

‘noculation anc rate

.o 7o increase Mean nodayl. Mmean dry move.r
Treotment Hean Yield (0 Yield ovei numbe - ooy yig{d oLr ~lant
(t/ha) uninoculatad slant ot at flowz:: ; (g)
treatment Hlowering(g!
15t
s A0 c.51 ! ~ 51 b
RS L.533 b 3.92 55 b
fnue -32-50 55 2 27.45 7 a
So1G3-10) .56 ab )
12010 407 C.61 ab 7 42 b
inoc-10C-100 G 68 a Vi.zh 20 a
1983
o~30~3i 0.61 ¢ 46 bc 7.7 b
30-30-30 0.66 be 5.20 b ¢ 8.7 b
inoc-:J~3u ¢.92 a 5C.82 L3 ab 11.1 a
4-10C-1.:53 6.63 be 47 Lc 8.1 b
108-1"0-120 .74 b 17.46 LS be 10.7 &
tnoc~i =100 0.97 a 53.97 6 a 11.3 a

- ——
—

- -t i e

- - ———

l-/Neans followed by
on OMRT.

(%

the same

letter are not significantly

different 2t 5% leval based

asons in 1982 and 1983.1/
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Table 5. Mcan interaction effects of variety and
Rhizobium strains on the grain yield
(kg/ha) f peanut planted in Lipa clay
loam (1584 Ory Season).l

VARIETIES
Virginia Robut 33-1 UPL Pn 4

Strains

TAL 1000 513 ¢ 832 bc 2031 a
NC 92 iz ¢ 1005 b 2679 a
32 H1 4os ¢ 488 ¢ 2901 a
P3 581 be 646 bc 2510 a
CB 756 568 he 592 bce 2723 a
Uninoc 628 be 460 ¢ 2733 a

J/Heans followed by the same letter are not
significantly different at 5% level based on DMRT.
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Nodulation was slightly affected by N fertilizer application and
Rhizobium strain (Table 6). Addition of 30 kg h/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.

Peonut cultivars BPl PS and Robut 33-1 werec used with Rhizobium
strains CB 756, NC $2 anc¢ F3. In the first crop of peanut significantly
more nodules were formed by varicty BPI P9 than Robut 33-1 at 2 weeks
after emergence (Table 7). At 7 weeks after emergence nc significant
differences in nodule number and dry weight, dry matter yield and N
uptake were observed between the two variceties althnugh higher total
nodule number and dry weight and dry matter yield werc noted in BPI P9.

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

No differences in nodulation, nodule dry weight and dry matter
yield were obscrved among the strains. Specific nitrogenase activity,

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

Interaction between varictics 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 33-1 produced significantly
higher mean yield than BP1 P9. On the other hand, the ranking of

A Y

Rhizobium strains based on yield was CB 756 - NC S2 7 P3, ‘\«



Table . Effect cf inoculation and fertilization on the nodulation and dry matter yield at 2 weeks after

edef§35c£of peanut grown in Lipa clay loam during the 1985 dry season.l/

Trestment

Nodule number/‘. plants

Module dry weight (mg/5 plants)

Dry mzatter

Strain Primary  Secondary - Primary  Secondary yield
root root Total root root Total (g/5 plants)

Uninoculated +

0-30~-30 202 b 34 be 236 b 133 a 5.3 ¢ 138.5 a 3.68 abc
Inoculated + P3 248 a 58 ab 306 a 134 a 3.5 bc th3.5 a L.14 ab

0-3C-3C c8 756 167 b 65 a 232 b 116 ab  14.0 ab 130 ab 3.12 ¢
incculated + P3 170 b 18 ¢ 188 b 71 ¢ 3.0 ¢ 74.0 ¢ 4,00 ab

30-30-30 CB 756 194 b 36 be 230 b 72 ¢ 7.9 bc  80.0 c %.25 a
{noculated + P3 176 b 28 ¢ 204 b 104 b 6.3 bc 110,3 b 3.94 ab

15-15-15 CE 756 164 b 33 be 197 b 59 ¢ 20.1 a 79.0 ¢ 3.40 be

l/Heans follewed by the same letter are not significantly different at 5% level based on DMRT.

24l



Table 7. HMean effect of variety on the nodulation, nitro-
genase activity and dry matter yield of peanut
grown aftcr rice in Lipa clay loam (1984, Dry
Scasen) ..

VARIETY _

Parameters

BPI P9 Rebut 33~1 cv (%)
Noduie no./plant
2 WAEZ/
Primary root i1 a 7 b 29.48
Secondary root 3 a 2b 75.02
Total 14 a 9 b 20.94
7 WAE
Primary root 17 a 21 a 50.87
Secondary oot 33 a 2k 3 £1.05
Total 50 a 42 a 39.44
Nodule dry we:ght
at 7 WAE (mg/nlant)
Primary root 4ly a 52 a 32.03
Secondsry roct 2 a 33 a 70.50
Total 86 a 8L a 43.89
Specific ni‘rogenasc
activity at 7 WAE
(umole CyHy/q dry weight
nodule/hour) 86.42 a 7h.14 b 17.60
Dry matter yield at
7 WAE (g/-lant) 8.07 a 7.01 a 24,02
J/For cach paramete: . means followed by the same letter

~a:a,not,sign&fi:antiy diticereat ot 3% leve] hased. on DMRT.
2/



Table B. Mean cffect of strain on the specific
nitrogenase activity of peanut planted
after rice in Lipa clay loam (1984, Dry
Seascn) . 1/

Speecr ac nitquqnase
Rhizobium strain activity at 7 UAEZf (umole
Cotly/g dry nodule/hour )

CB 756 91
NC 92 86
P3 70
Uninoculated 66

~1--/Mcans followed by the same letter are not
aignificantly diffurent at 5% lcvel based on DMRT.

Z/WAE - Weeks After Emergence

Table 9. HMean yicld (kg/ha) of two peanut cultivars
inoculated with threec Rhizobium strains. !/

Strain S VARTETY
EPl Py Robut 33-1 Mean
CB 756 654 846k 776 a
NC 92 bl2 330 736 a
P3 550 892 722 a
Uninoc 522 841 683 a
Mean 602 b 866 a

~]-/Means follewed by the same letter are not sig-
nificantly different at 5% level based on DHMRT.
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Therc are indications of interaction between peanut cultivars and
Rhizobium strains. Hepce, simultancous selection of Rhizobium strains

and peanut cultivars should be continued.

Rhizobium strains and pcanut cultivars that are symbiotically

efficient under stressed 2anvironments should likewise be identified and/

or developed.



PEANUT ENDOMYCORRHIZAL

Lina L. Ilagl/

Endomycorrhizae are mutually beneficial associations between plant
roots and vesicular-arbuscular fungi. The mycorrhizal fungus obtains
organic nutrierts from the nlant: The plant, in turn, benefits in the
form of better growth and higher yield. This occurs as the vesicular-
arbuscular mycorrhizal (VaM) funqgus, 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-
s0il 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 Ly 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-.ycorrhizal plants. As Trappe et al.
stated (1984) mycorrhizae are "necessary components of most plant
systems".

The potential benefits that could be derived by properly harnessing
the mycorrhizae include less dependerige on expensive fertilizers and the

utilization of marginal or problem soils for crop production.

S s et B o U W T e PR s vt . S S e s S R e R S Pt B A 8 A P S s S e SR

1/

— Associate Professor, Department of Plant Pathology, University of
the Philippines at Los Bafios, 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 bivlogical
nitrogen figation. 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 natural
peanut colonizations to the effeciencies of other knowin
species in pot cultures.

3. BEstablish 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 ran affect peanut production
against soil-borne diseases prevalent in the Fhilippines.

6. Determine the effectiveness of mixed rhizobia and myccrrhizal

fungi for increase P uptake and other synergistic relationships.
Research Activities and Findings
A. Survey, collection, isclation and identification of VAl fungi

Rhizosphere soil from peanut fields and root samples were
collected from the provinces of Isabela, Cagayan, €Gotabato, Albay,

Laguna, and Zambales during 1983 and 1984. Soils planted to other
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cxrops were also sampled at Davao, Cebu, Ilocos Norte, La Union,
Rizal and Laguna. About 100 g of a composite sample were wet
seived accordinyg to the method described by Gerdemann and
Nicolson (1963). Spores were backwashed into separatory funnels
and collected on filter papers. Collected rpores waore Imounted
in water or lactophenol and observed under the microscope.
Relative spore counts ccunducted on the various soils showed
that peanut soil from San Marcelino, Zambales containad 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, werec

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 Glomug mosseae, G. wulticaule 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 scen in
Cagayan soils previously planted to peanut. Low spora counts were
noted in rice, corn and _eanut fields under high water ragimes.
Spores sieved from these areas particularly after rice were deterio-
rated and often unidentifiable. Most of the areas sampled contained

low populaticn of VAM fungi (Table 1).
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A variety of VAM species had been observed associated with
peanuts (Taber, 1984, Nicolson and Schenk, 1979; Stichler et. al.,
1972).

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

Nine fungal species (Glomus fasciculatum, G. mossea,

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

unidentified isolates B83-086, 82-133 and PZm-1l) werc 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 us2d) coensisted of 50 spores
per size 8 pot. The spores were surface-sterilized in 0.5%

sodiuvm hypochlorite for 3 min and rinsed with sterile distilled

water prior to their usc for inoculation. Three replicates were

provided for each trecatment including controls with no inoculum
added.

Among the fungi tested, only 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.

' \,%011



These results indicate that different cultivars respond in
various ways to G. deserticola. The lower biomass exhibited by
some -aycorrhizal plants may be explained by the plant's inability,
at this rather carly stage of infection, to have recovered from
the initial cffects ot fugal,colonization.

The beneficial cffect 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. desgerticola on cultivar UPL-Pn-2 at harvest
was also aessentially beneficial as inoculated plants were taller and
had heavier shoots (Table: 3) and yiclded higher sced 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
mycoxrhizal association.

The mycorrhizae formed by G. deserticola appeared to greatly
enhance nodulation in peanut. The nodule dry weight of mycorrhizal
UPL pn~2was 36% more than the non-mycorrhizal plants; that of UPL-

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

Multiplication of VA spore inoculum in culture
The formation of mycorrhizae in greenhouse and field studies
depends a great deal on the availability of viakle, pathogen-free

VAM inoculum. The lack of adegquate quantities of inoculum is a



major bottleneck in the wide-scale commercial use of endomycorrhizae.
Subtantial inoculum is often required to ohtain 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 VA# fungal inoculum.

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

rinsed, planted on 1% water agar and allowed to gerrinate. 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 sporas. Auong the
secds used, the best results were obtained with Amaranthus as most
cultures with okra and Portulaca seods were contaminated. Amaranthds
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 crished and observed
under a microscope, werc found to contain .mmerous 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 whern viewed under a microscope.

It appears that G. epigaeus obtained nutrients from the germ-
inated seed as the fungus invaded the redicle and hypocotyle then
found its way insidc the testa of the seed and produced spores therein.

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

did not germinate contained no spores, either.



Plans for the Succeeding Years

Plans for the future include:

(1)

(2)

(3)

(4)

(%)

(6)
(7)

evaluation of more VA fungi for their cffectiveness i improving
the growth and increasing yiclds of peanut;

identification of host variety - VAM fungus isolate combinations
that are effective in marginal soils and under stress conditions;
gauge the effectiveness of combined mycorrhizal fungi and rhizobia
in increasing productivity;

determine the cffect of soil pH, moisture and temperature on
mycorrhizae;

evaluate the persistence of introdr. eod VAM species in the soil;
find improved nicans of increasing VAM inoculum;

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

Relative Abundance

Location Plant of spores
Cebu Corn low

Los Balios, Laguna purslane low
Cotabato paanut moderate
Davao banana (Saba') high
Davao Banana ('Latundan) moderate
Cotabato cowpea low
Cotabato corn moderate
Ilocos Norte cowpea moderate
La Union mungbeean moderate
Albay peanut, mungbean, cowpea low

Los Baiios, Laguna peanut moderate
Isabela peanut moderate
Cagayan peanut low
Binangonan, Rizal weeds moderate
Luisiana, Laguna coconut low

San Marcelino, Zambales  peanut high

IRRI, Los Banos, Laguna

rice, peanut, corn

none to low
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Table 2. Effect of Glomus dsmarticolaon plant growth parameters and degree:r of mycorrhizal formation
in peanut cultivars UPL Pn-2, and UPL Pn-4 and NC-7 four weeks after sowing in pods.

Plant %$change Fresh % change Fresh % change VAME
Height vs waeight vs weight vs colonization
Troatrent {am) control— of roots control nf whole control .1/
(g/plant) rlant rating=
(g/plant)

Inoculated with G. deserticola

UPL Pn-2 24.2 10{#) 1.50 8(~) 8.9 14 (=) 3b

UPL Pn-4 23.3 13.4) 1.85 68(#) 9.1 24 (#) 3b

NC 7 20.3 4(-) 1.50 7(#) 10.6 33 (=) 2b
Uninoculated control

UPL Pn-2 22.0 - 1.50 - 10.3 - o]

UPL Pn~4 20.8 - 1.10 - 4.7 - 0

NC 7 21.2 - 1.40 - 15.8 - o
1/ 2b = 6-26% of roo:s colonized by VAM fungus with relatively large colonization sites rather

uniformly distributed through the colonized roots

3b = 26-50% of roots colonized with large coloni(zation sites uniformly distributed through
the colonized roots
0 = no mycorzhizae fcrmed
2/ (#) = more thab the control

1}

(-) less than the control



Tabis 3. Effect of Giomus deserticola on plant height and on weight of shoots and roots of peanut
viriztias PL Pn~-2 and UPL Pn-4 at harvest.

Plant $change Fresh % change Dry % change
Troatment Height vs weight vs weight vs
- {cm) control* of roots control of shoot control
(g/plant) (g/plant)

Inoculated with G. deserticola

P, Pn-2 42.4 46 (#) 1.4 13(~) 3.0 114 (£)

UPL Pn-4 41.¢€ 4(~) 1.9 36(¥) 3.5 59 (£)
Uninoculated Control

UPL Pn-2 29.0 - 1.6 - 1.4 -

JPL, Pn-4 40.1 - 1.4 - 2.2 -

* (A

more than the control

(-)

less than the control
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Table . Effect of G}omus deserticcla on nodule and seed weight and on extent ©of mycorrhizal

colonization ia peenut at harvest.

~—pnt

4\

~— .-

Fresh weight % increase Nodule % increase VAMF
Treatment of seed over control dry weight over colonization
(mg/plant) (mg/plant) control rating*
Inoculated with G. deserticcla
UPL Pn - 2 2510 '29, 140 367 3a
UPL Pn -~ 4 2547 13 123 54 3a
Unioculated control
UPL Pn - 2 1950 - 30 - 0
UPL Pn - 4 2250 - a0 - 0
*
3a = 26-50% of roots cnionized with small colonization sites widely scattered along

the roats.

o
]

no mycorrhiza forwmad



PEST MAMAGEMENT STUOIES FOR PEANUT IN THE

PHILIPPINESl/

Eliseo P, Cadapang/

Introduction:

Satisfactory management of plant pests (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) appropriatc
techniques in evaluating pests population density and damage potential;
4) estimation of their damage potcntial in relation o peanut yield or
the critical damage threshold (XTL); 5) level of natural control; and
6) the availability of artificial control methods (resistant variecties,
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 management program as a part
of an overall effort to develop and imgplement 2 viable peanut production
program in the country.

Research proposals to fill-in the rescarch gaps identified by the
reporter and the bibliography on peanut pests in the Philippines arc

included.

v A review of the studies on pests (insects, pathogens, and wecds) of
peanut and some recommendations to imrprove the pest management rescaxch
and development program for peanut pests in the Philippines, presented
at the First National Peanut Consultation and Peanut CRSP Review,
February 7~8, 1985 at PCARRD, Los Rafi.s, Laguna

2 .
2/ Assist. Prof,, Lepartment of Entomclogy, UPIL, College, Laguna.
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II. The status of the peanut pests management in the Philippines.

A. Disease pathogens

atl.

A2.

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 Cercosnora arachidicola and Cercosporidium

personatum fungal p.-acgons (cercospora leaf spot) and the peanut

rust, (Puccinia arachidis). There are a nurd.. »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.

Specific Diseases

A2.1 Black spot 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 (Paningbatan 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- Zcology enemy rate (lbs/100 gal. water|
(%) bution

1. Black spot

Cercospora
leaf spot 1 50 widespread partial Daconil 2737 1.5

Cercospora u - Benlate 25, 0.5
arachidicola
C?;'g“gzndlum 1 80 g - Pant Vax 75W .0
personatum Resistant varieties

2, Plant rust Same as black spot
Puccinia arachidis - - - +Carbendazol, resistont

varieties
3. Stem and Root Rot 4 S0 lccalized - - Captan, thiramaxor

chloromel 3g/kg seeds.

Rhizoctonia solani
Sclerotium rolfsii

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

5. Bacterial wilt 6 - - - - -
Pseudomonas
solanacearun
6. Peanut mottle 3 - - - - -
7. Peanut rosette 3 - - -~ - -
. kx
8. Peanutf: stripe 2 - - - - -
9. Nematodes 5 - - - - =~ Fumigation
*/

Rank with the range of 1 tc-- 10; 1 very serious 10 can be tolerated.
no information
reported by Dr. Reddi (a virologist from ICRISAT) in Cagayan, Isabela

to affect 100% of the peanut in the field.



Hori (early) and Cercosporidium personatum (Berk. and Curt.

Tieighton), causing leaf spot of peanut 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 (Paningbatan 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 found Daconil 2787 at 1.5 lbs/100 gal
water, Benlate at 0.5 1b/100 gal water combination of Renlate and
Plant Vax 75-W at 0.4 and 0.9 lbs. per gal water, respectively and
Dithane M-45 to be effective. Alcantara (7983) 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 Ylag 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 funqus may be inherited
independently. They also observed that infection frequency and
growth rates were reduced by 300% and 400%, respectively, in the
resistant cultivax, P1 259747, compared with the susceptible

variety, CES 101.



An extract of a common plant mimosine was reported to
inhibit conidial and uredospores germination 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 bodies 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 controel in UPLB and
Negros Islend showed that only Benlate and Carbendazole, Plant vax
and Pyracarbolid combinations were effective against leaf rust.
However, Pyracarbolid at the rate of 1g/100 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 of rust epidemics is about 21 days after
the onset or about 45 DAP. The 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



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 statcd that 1 application was
not effective. An optimum of 3 application at 14 days interval
starting from the appearance of the diseases were necessary when
the diseasc occured early (23DAP) but only 2 opplication 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 Xuhn 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. R 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. This 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 soll 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 Damping-off (Anonymous, 1977).

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

Rhizoctonia solani, Sclerotium rolfsii and Phytophthora sp».

The plants are attahced either before or after gexmination. The
disease is common during the rainy secason.

Damping--off can be controlled by treating seeds with Captan
(Arthocide 50), Thiram (Arasam SF), Carboxin (Viravex) and

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

A2.5 Bacterial wilt

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

can only be controlled by planting resistant varieties or avoid

planting on soils contaminated by P, solanacearum (Anonymuuas,

1977) .

A2.6 Other fungal pathogens.

£lauria (1982) described the morphology of Pithomyces
maydicus (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.

fumigatus, A. tamarii, A. flavus, A. niger, and A. achraceus.




Ir a similar study, Gutierrez (1982) fcund 7 fungal genera
and a peanut mottle virug associated with stored peanut scoeds.
The later was found in the embryo and cotyledon of the sced 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 Xoch,

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, sovbeans and
peanut.

The system and nature of this virus has been described
(Anonymous, 1977). The diseased plants usually turn lighter
green than the normal, iaterspersed with dark green "islands™
and the leaf surface appears corrugated. Seeds are very nwuch
reduced in size and 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 znd it can lose infection
when exposed to a temperature of 65°C for 10 minutes and when
diluted to 10-3 or stored for mcre than 48 hours at room

temperature.



A2.8 Peanut Rosette

This is considered the most destructive virus diseasc of
peanut (Anonymous, 1277). Infected plants show severe stunting,
bushy appearance and produce scanty pods, discolored and cracked
seeds, chlorotic leaves usually interspersed with many minute
grecn specks. This disease is scadborne and sap transmitted.
The virus has an isometric particle, 23-30 um in diameter and is
stable in vitro. It is not infective when exposed to 90°C for

10 minutes and at 10-5 dilution 3 wecks after, at room temperaturc.

A2.9 Peanut stripe

Although no studies had been made on this disease, it is
mentioned here for the first time. Drx. Reddi, a virologist from
the International Crop Resecarch Institute for the Semi-Arid
Tropics (ICRISAT), in Hyderabad, India, nassed by Cagayan and
Isabela last year (1984), and he found that peanut plants in the
field were 100% infected by this virus (Communication 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 pzanut production had not bcen

well established as in other field legumes. However, Rotylenchelus

reniformis had been reported to feed and cause stunting of paanut
plants (Bajet, 1973, Castillo et al, 1976; Castillo, 1971). Meloi-

doigync arcnaria was also reported by Dr. Valdez (Castillo wt al,

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

in ths field.:w: -

:
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Castillo and his co-workers (1976) reported the following

nematodes to be associated with pcanuts : Helicothr:l-=nchus sp.,

Hemicycliophora sp., Hoplolairms seinhorsti, Pratylenchus sp,

Rotylenchus sp.

Castillo and his co-workers (1977) found that R. reniformis
population on peanut CES 101 was low throughout the year (dry and
wet sensons) and this nematode did not affect peanut seed yield,
although low populations of this nematode significantly reduced

the yield of cowpea, mungbean and soybeans.

c
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Wecds

Weeds as pest of peanut are poorly studied. Most of the studies
made were on screening of hexbicides agairst the major weeds of peanut.
If w..uitrolled it appears that weeds are the most serious pest of peanuts
compared to pathogens and insects with about 80, 50, and 40% recluction
of peanut seed vield respectively.

The effect of diiferent periods of competition on peanut yield
f7Y. CES 101) at different levels cf fertilization, seadling ratio,
élanting coason and location was studied by Punzclan and Vega (1972) and
they reported that the ¢ .wxticn tolerated by peanut was influenced by
the fertilizer, location and season of planting but independent of the
seeding rate. They further stated that peanut could tolerate an average
of 4 and 6 wecks of weed competition without adverse effect of yield in
fertilized and unfertilized soils respectively. In College, Laguna,
the crop was not affectad within 6 wecks of weed competition but appeared
to withstand an average of 4 wecks only in Ilagan, Isabela where weed
infestation was greater. They also found that peanut showed greater
competing ability with in a weed free peviod of six weeks from planting
regardless of fertilizer applicetion, 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 economicel when labor is available (Fabio and Rcbles, 1982).
Among the weedicides tested, Trifluralin gave the best result
(Punzalan, 1972).

The response of peanut to the different rate of diphenanid

(Enidc 50 W) at varrying soil moisture levels was evaluated by Vinagrera

96)
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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, the used of

pendimethalin followed by hand weeding gave satisfactory control
of weeds. However, hand weeding was least expensive (Fabro and
Robles, 1982).

Fabro and Robles (1982) also reported that Pendimethalin
(Herbadox) at 2-3 liters per ha. (pre-emergence) was ;ffective in contro
controling the following weceds of peanut: R. exultata, E. Leucine

indica, E. chinolloa colona A. moranthus spinosus, Clegme rutidosperma,

Portulaca oleracea and Trianthema portulacostruon. However, it was

not ohserved to control Cyperus rotundus and ipomea triloba.

Recently, Paller (1985) screcened new. erbicides 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 grasscs but did not control brood leafed
weeds.

Dr. Robles and co-workers (personal communication) are currently
screening post-emergence weedicidzs (3electone and Onecide) against

R. exaltata and other grasses associated with peanut.
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Arthropods

There are over a hundred insects associated with legqumes (zowpea,
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 cxample
Pascual (1958) reported the use of chlordane and aldrin to control

Leuccvhclis irvorata Chev. grubs and earwigs raspectively. The former

is no longer a problem on peanut in the field and the lattcr is an
effective predator. He further stated, bowever, that there was no
significant differences between the yield of treatnd and untreated plants.
at the same year (1958), villaflores (1958) also reported the used of
dieldrin and heptachlor to controi L. irrorata and the earwig.

Sanchez and Rosales (1970) reported that Lann.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. Howcver, there were not differences
in the seced vield of treated and untreated plants. The insact pest
menticned were: feeding on the underground parts; carwiqgs, termites,
and grubs; feeding on the above ground parts; cutworm (Spodoptera

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

carworm (lielicoverpa aritigera, Hardwick), Leaf folder (Homona sp.)
aphids (Apis craccivora), planthoppers (Empoasca l-lguttula Ishida) and

the springed larvae.

1\
SR
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Table 2. Insect pests of -eanut, iean % yield reduction and information necd in the management of insect populations

Mean % Studies on E.T.L. . s o s
q . c e X . Natur:l Artificial
Cormor Jdane Scientific Hama yield Biology and .
. . Contrcl Control
Teduction Ecolagy
1. black bean aphid Zohis crazcivora Koch - partial - partial partial
2. corn earworm H2licoverpa armioara Hbn. - partial - partial partial
3. common cutworm Spodoptexa lituza Fabr. - partial - partial partial
4, leaf folders Pomona coffearia Hietner - partial - partial partial
5. leaf hoppers Homona spp. - partial‘ - - - partial
6. leaf miners Stcmopteryx subsicuella - - - - -
7. pod borer aruca testulalis - - - partial
(bean pod horer)
8. semi looper Cliysodexis chalcites - partial - partial partial
9. stink bug hezara viridula - partial - partial partial
i0. Tussoci: moth Dasychir:. mendosa - partial - partial partial

~
)

-



The most recent insect control recommendation (Castillo 1981)

is inadequate. The following statement is an cxample:

"Most of the pests attacking peanuts can he controlled by
furadan, a systemic insecticide in granule form which

is usually applied at planting. Supplemental contact
insecticides at recommended rates are applied once
damage is starting to be visible.

Mite and Pollinators

2
The biology and habits of Tetranychus kanzawai Kishida
were determined on 4 peanut varieties (de Jesus, 1982). BPI
?9 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
CR5P are briefly summarized here below:
C3.1. Yield potential and resistance of promising lines, Phil. seed

board recommendec varieties and native varieties against the
major insect pests.

1. NC7 and NCGP343 were resistant to thrips, leafhoppers, leaf-~
folders, cutworms, tussock moth, and to peanut r-st and leaf
spot. UPLPN2 and IPB PN 12-24 were resistant to leafhoprer and
cutworm, respectively (progress report, 1983). N variaeties,

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

effect on S. litura and D. mendoga larvae.



2'

.3.2.

3.3

. The highest yield of UPLPN
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UPLPnz, IPBPn2-25, IPBPn 12-24, NCGP343, and CES 101 UPLPNZ,
IPBPn2-25, IPBPn 12-24 were the top high yielders at UP C3S and
Negros Oriental respectively (Annual report 1983-84).

Varietal screening data and seed y’=14 were burned at
Tuguegarao with the building of Cagayan Integrated Agricultural
Development Project (CIADP).

The effect of the diiferent degrees of leaf damage at different
stages of plant development on the yield of peanut (Annual
report, 1983-84 and Table 3).

The reproductive stage from pod development to sced development
(RB-RS) was the stage most susceptible to leaf damage (row
mean) .

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).

The effect of different planting dates and plant density on the
density and damage of insect and on the yield of peanut.

Insect population density and damage increased as the date of
planting was delayed. Highest insect population was recorded
in the November planting. The density of insect pest and their
damage were positively correlated with the density of plants
(dfnnual Report 1983-84).

o Was obtained when planted in October

15. Highest yield was obtained when plants were planted clcoer

(500,000 plants/hactare).



Tzlle 3. Mean seed yield (tons/h2) of BPI P, defoliated at different degrees on different
stages of development (September-Decerber 1984)
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Percent Leaf Damage

ftage £ Plant Damaged ) 7.5 550 ThH 5E 758 Total Mean % Yield
Reduction

VE—VN 1.84 1.48 1.37 1.33 1.28 1.21 8.51 1.42 .15

R1~R2 1.52 1.50 1.21 1.29 1 29 0.86 7.97 1.33 16.54

R3-R5 1.47 .32 1.01 0.92 8.92 0.78 6.41 1.07 42.90

. RG--R9 1.57 1.41 1.33 1.25 0.25 0.25 7.46 1.24 23.39

All Thioughout 1.24 1.21 1.12 1.16 1.09 0.48 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 10.37 24,39 28.57 23,04 77.91
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Survey on the occurrence and abundance of the major peanut

insect pests and their natural enemies.

The following were observed to be the major pests of peanut

in decreasing order of occurrence and importancec.

e

i.

Leaf folders -~ Homona coffearea Nietner

common cutworm ~ Spodoptera litura Fabr.

leafhoppers - Empoasca sp.

leaf miner - Stemopteryx subsecivella

bean pod borer - Maruca testulalis Geyer (new record)

black bean aphid - Aphis craccivora Koch

pod borer - Helicoverpa (Heliothis) armigera Hubn.

Tussock moth - 3 species but 2 are most important:

Dasychira mendosa

Orgyia postica australis

bean leaf roller - Lamprosema (Hedyleota) indicata
(new record)

A number of parasitoids and ingect pathogens wore observed:

Telenomus pacificus on Nezera viridula eqgs (new recoxrd)

Trichcgramma on Homona coffearea (new record)

Apanteles sp. on Chrisodeixes and Spodoptera larvae

Tachinid parasite of D. mendosa (new record)

Chrysopa sp. on A. craccivora

Menochilus sexmaculatus on A. craccivora
e ZogLtvora

A virus disease on S. litura

Metarrhizium sp. and Beauveria bassiana on Helicoverpa

Mean seed yield reduction due to insect pest damage

was estimated to be about 39% (Table 4)

Vv
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The effect of two calcium sources on insect population density
and damage and yield of peanut.

The two main calcium sources, gypsum (CaSO4 . 2H20) and calcic
limestone (CaCO3) at one fourth to two times the recommended
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).

Calcium treated plants showed early susceptibility fo peanut

rust and leaf spot.

Efficacy of selected insecticides and Bacillus thuringiensis

(Dipel) against the major insect vests of peanut.

The frequency and amount of insecticides can be reduced with-
out affectin~ their efficacy against the major insect pests
of peanut.

Dipel a w. .ooial insecticide reduced insect leaf damage by
50% compared with the control.

Economic threshold level determination of major insect pests
of peanut.

The effect of mechanical damage on yield (Section €3.2).

Consumptic¢n rate (on going)

Insect pest population dynamics (ongoing)

Bi-monthly planting on pots in the field.

Insect monitoring by sex pherormones with sticky trap and
net trap (This has high potential to reduce Helicoverpa

(Heliothis) population).

Biology and ecology of major insect pest (on gcing).
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Table 4. Mean shelling percent2ge and mean pod and seedé yielé@ (tons/ha) of the peanut variety BPI--PS
at the UPCES September 15, 1284 to December 31, 1984,

, WITlI PEST CONTROLE/ NG PEST CONTROQ
TREATIENTY Shelling Yield % vield Shelling vield % vield
Percentage Pod Seed Increase Percentage Pod Seed Increasa
1. 1/4 RRnCaSOé.2HZO 2.3 3.63 1.90 15.2 68.¢ 2.06 1.42 31.5
2. 1/2 RR-C&SO4.2H20 71.5 3.06 2.14 2.7 72.3 2.31 1.67 54.6
3. RR-CaSOé.zHZO 73.0 3.26 2.40 45,4 72.0 2.00 1.44 33.3
£, Zx RRrC6504.2H20 74.1 3.60 2.67 61.6 76.7 2.33 1.83 69.4
5. 1/4 RR.—CaCO3 73.1 2.30 1.75 6.1 72.7 i.71 1.24 14.8
5. 1/2~CaCC3 73.3 2.80 2.0% 24.2 71.5 1.75 1.25 15.7
7. RR~CaCO3 73.5 2.68 1.98 20.0 71.5 2.35 1.68 55.6
c. 24 RP.--CaCO3 74.0 3.25 2.41 .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 -
tieanS 72.9 3.00 2.13 - 72.1 2.12 1.53
a/ With appropriate pest control against diseases, weeds and insect pesc of peanut.
b/ RR - Recommended Rate (4.5 grams/plant) Caso4.2H20 - Gypsunm CaCO3 - Calcic limestone
o/

— HMean % 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.

- [
Thus, 2.13 : 531..3 X 100 = 39.2%
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C3.10. Damage potential of major insect and mite pests.
Based on this review, the percent yield reduction due to insect,
pathogen, and weeds were 39, 65, and possibly 100% respectively.
Calcium application can increased the seed yield of peanut

by 76% but the role of calcium on the population of macro-and

microcorganisms associated with peanut should be established.

Problexs Encountered:

A.

Highly trained research assistants and cooperators to be stationed at
the peanut growing areas outside of Los Bafios are unavailable.

Ns usual, irrigation and material inputs were inadequate.
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.

Plans of the Succeeding Years:

1.

Study the biology and ecology of the arthropods of peanut in the
Philippines.

Bvaluate the effect of some culrural practices on the density and
damage of arthropod pe¢sts and their natural enaemies and on the yield
of peanut.

Establish adequate techuiques for sampling and estimating field
population of the different arhtropod pests of peanut and their
natural enemies.

Netermine the economic thrashold levels of the major arthropod pests

of peanut.

{
a7
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Develop and package artificial control strategies in managing
arthropod pests of peanut in the Philippines.
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.

Integrate this arthropod management package into the peanut management

prcgram and test this program in the farmers' field.
Train peanut farmers and peanut cxtension workers on how to grow

and utilize peanut profitably in the Philippines.

Recommendation

1.

Establish peanut research on pest management at the different peanut

growing areas (Isabela, Cagayan, Central Luzon, Bicol, Visayas and

Mindanao).

Researches on the management of peanut weeds and gathogen should

be conducted. The role of viruses and other pathogens (nemzatodes)

should be established.

Establish pest management information on all major pests of peanut:

a. Biological and ecological informaiion

b. Pest identity, nature and role in peanut yield

c. Simplified and adequate technique in estimating pest populations

d. Establish economic injury level or pest critical ievel.

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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5.
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Coordination and cooperation with other peanut researchers are
necessary to reduce experimental cost ¢nd increase efficiency.

The peanut CRSP project should be extended and expanded.
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SOCTO=ECONOMIC ASPECTS OF PEANUT PRODUCTION

IN THE PHILIPPINESl/

PACIENCIA C. MANUEbE/

» »anut, also known as goober, pindar,lgmundnﬁt,and earthnut,
is a high protein and high oil legume. Duc to its relatively high
protein content (25-30 pcrcent) it has high nutritional value and
has numerous rood and industrial uses. Its high oil content (46~
50 percent) rniakes it an excellent source of vegetable oil used in
food shortening, confectionery, margarine, cocking oil, butter and
peanut meal, The crude o0il is used for soaps and detergenis. Non=
food use of the refined oil is as a base in numerous ceomatics
preparation such as face creams, shaving creams and hair lotiens.
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 rrowing plant, fuel "log" anJt 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 exploitatién of this crop as a

commercial crop has not been fully tapped in the country.

1/,

-/ Paper prepared for the First National Peanut Consultation
and Peanut~CRSP Review, February 7-8, 1985, Los Bsnos, Luguna.

2 .

-4/ ssistant Professor, Dept. of Agricultural Economics,
UPLB~CDEM,
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The purpose of this paper then is to present the status and
necds of research on the socio-economics of peanuts in the
Philippines. Scction 1 presents some basic facts and figures
abaut peainiie Scction 2 deals with researches done in the
Philippines. Research needs of the commodity are presented at the

last section.

Section 1. The Peanut Industry in the Philippines

1.1 Areca, Production and Yield of Peanut.

The are production and yield of peanut from 1976 to 1983 are
precented in Table 1. For the period covered, production of peanut
in the Philippines showed a fluctwting trend. Production increaced
from 40,0L thousand metsic tons in 1976 to [8.64 thousand metric
tons in 19¢2. 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 oftca grown only as an intercrop with other crons.

On the other hand, production of this crop increased by as
much as 46 percent in 1982 from that of 1931, The upward trend
could be partly attributed to the suppert of the government through
the Hational Research and Development Program for Legumes launched
to boost local peanut production. Technical and financial supports
are cxtended by the programs,

Tne national average yield per hectare of peanuts showed an
increasing trend. It increased from 0.67 M.T. per hcctare in
1976 to 0,36 M.T./ha. in 1982. This is considered very low coupared
to other countries like Turkey with 2435 tons per hectare, Japan,

213 tons/ha., and the United States, 2.3 tons per hectare.

e


http:iricrea.ed

3
The regions with high yields performance of peanuts are Ilocos,
Bicol, E-stern and Western Visayas with an cverage yield of 1.7 Digte,

1¢17 etsy and 1471 Dote, respectivolye

1«2 DRegional 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 Mindame. 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 fully tapped. This can be supported by the insig-
nificant contribution of peanut to the total area and productien of
agricultuenl crops in the country. As of 1982, the areas planted
to peanut contributed only O.46 percent to the total crop harvested
while the demand for peanut is still high relative to locsl preductiocn,
such that the country has to fill the gap by importatiens from other

countries (Table 3).

1o&: Costs and Returns of Peanut Production

An estimated cost in producing peanut is shown in Table 4. It
was calculated that a hectare of peanuts would require at least
P4,038.52, Of this total cost, 42 percent was for mat-rial inputs
(iee. 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

\»\O/V
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they are either subsidized by the gevernment or are vertically
integrated with established peanut processors.

However, if a farmer will follow the recommended use of inputs,
as hectare of pecanut is expected to yield an average of 1,300 kgms.
Given a support price of P3.95/kilo, a net return of PF1,096 can be

earned by a farmer

1.5 Peanuts Projected Demand and Supply

Based on the past 10 years data on peanut procduction in the
country (1971-1980), projections for 1985 peanut production will only
be 33447 thousand metric tons increasing to about 46 thousand metric
tons in 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

MeTe in 1990 (Table 5).

1,6 Toreign Trade Aspects of Peanuts

As showm in Table 6, the volume and value of peanut exports
had been erratice In 1976, exports arounted to 6.6 M.T. and increased
to 8,26 M.T. in 1981, valued at $18.21 thousand. The country had
been exporting in small and fluctuating pattern te Hongkong, Japan,
Singapore, U.S..and Guam in the form of peanut butter and roasted
peanuts only,

Peanut products imported by the country arc roasted peanuts,
oil-cake, and other residues of groundnuts. The major seurce of

imports are United States, India and Brazil.

NS
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Section 2 - Research Status on Socio-=-Economicsof Peanut Production

Not very many studies on the socio-economics of peanut were
done by thc UPLB~CDEM, Special Studies Division (SSD) ef the Ministry
of Agriculture, the Bureau of Agricultural Economics (BAEson).
Most of the UI'IB=-CDEM studies were done by undergraduate thesis
students vho did their investigation in their home town or provincese
Another study in 1976, was done on production and marketing of
peanuts in sclected 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).

2e1 Production Aspects

A trend winalysis 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, 354 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 werc the combined effect of area and
yield (Gregorio, 1969).

In 1970~71, the total farm receipt per hectare of peanut in
selected municipalities of Isabela amounted to P1,247. The cost of
production was P?712 leaving a net return per hectare of P635. The
most dominant problems reported were occurrence of pest and diseases,

rotting of pods before harvesting peanuts.

SN
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In a study in Mucva Ecija, peanut farm had a gross income of
P1,171 por form or P41,316 per hectare. Total expenses amounted to

#1,266 per farm or P1,422 per hectare, This study reported a n:t

loss of P95 per farm and P106 per hectare. Major problems encounteped

in production were lack of capital, unavailability of seeds, and
high cost of irrigation. No marketing problem were reported
(Sayaboc, et. ale, 1976).

In that seme year, another study estimated the cost and returns
in pemmt production in Luzon. Although total costs of production
varied by province, but for all farms included in the gtudy, it
averaged to ¥1,060 per hertare. With an cstimated return of P2,728
per hecture, net retwrns #rom peanut amounted to ¥1,068 per hectare
ar P1,17 per kilo (Huelgas, et. nl.).

In Uohol, average peanut farm was O.4h hectare. It grossed
P1,791 per hiectare. With an average production cost per hectare
amounting to ¥1,528, it only realized a net rcturns of ¥223 per
hectarc., It was found that only "0 percent of the farmer respondents
applied fertilizer and chemicals, The most common problems met by
the peanut Tarmers were low velume and high cost of production, and
low prices for the product (Ligarordo, et. al., 1932).

While in Antique, the nverage peanut farm was 0.62 hectare.

It had a totel production cost of P1,12! per hectare. With a
production of only 235 kg. (unshelled pennut) per hectare and a value
of 1,02k, « net loss of P299 per hectare was incurred. This could
be due to very low productivity of peanut in this province. Another
reason for such a loss was associated fo the complaint of 2'7% of

the Tarer respondent that soil and weather condition in the area

&
\
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studied werc not suitable for this crop. Another 31% ef the respondents
mentioned lack of capital to support their farm operations while 48%
voicct 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 P340 per hectare while gross returns averaged F1,106 per
hectarces ¥y farm size, farms of less than 0.5 hectares obtained the
biggest return of P1,045 per hectare; farms of 0.5 to 1.0 hectare
recorded P807 per hectare, while farms bigger than 1.0 hectare

realized P525 per hectare (Lizarondo, et. ale., 1981),

2e2 Doiicstic Marketing Practices for Peanuts

In general, the marketing of peanuts involves a number of inter-
mediar’ez from the producer farms to the final consumer. The farmers
umnlly sell the bulk of their produce and keep some of these either
for homec consumption or for sced purposes. For the marketable
surplus, the product passes through a series of channels such as
agents, concuncrs, assembler-wholesalers, retziler and wholesaler-
retailers, processors and finally the consumers. With regards to
processors, some of their necded products are supplied by the agent,
wholesaler and/or assembler-wholesaler.

The lousest route observed for peanut marketing in Luzon was
from the farmer to the wholesaler to the assembler-wholesaler to
the miller wholesaler, then tao $he retailer and finally to the

consumers, Peanut from processors reached the comsumers in several
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processed forms llke peanut bLuttar, peanut brittle, eruney peanut,
fried or roasted forms like pecanvt butter, peanut brittle, crunchy
peanut, fried or roasted peanuts sweetened pcanuts, Retailers

usually scll already cooked peanuts - hoiled or roasted.

2e3 Production, Marketing/Distribution Problems in Peanuts

At th~ fzrm Level, the major production problems encountered
by farmers wer: as follows: (1) unfavorable weather (2) lack of
capital to purchase inputs (3) high prices of inputs (4) pest and
diseases (5) lack of knowledge ubout the package of technology fer
legumes (6) dzck of reliable source of seeds for planting.

With regords the warket ing and distribution aspects, the major
problems cnccuntered by farmiers as well as middlemen are related to
(1) poor infrasl;uctural facilities, (2) wide fluctuations of prices,
and (3) regionel concentration of the processing plant, majority of
which are lecated in Metro Manila.

2s4 Pricc Trends of Peanuts

24ltel Vholesale Price of Unshelled Peanuts and Shelled
Peanuts

Generally, from 1976 - 1982, the wholesale price of unshelled
peanuts exiiibiced an increasing trend. 1In 1976, the price per ganta
of peanuts was B3.3%6 or P1.5% per kilo and increased to 210,90 per
ganta in 1982,

On a monthly basis, thq highest price of unshelled peanuts in the
country was in October and lowest during the month of April (Table 7).

Shelled peanuts command higher prices due to the milling cost and
aaditional labor cost incurred. In 1976 the vwholesale price was ¥11,50

per pganta or B5.27 per kilé and increase to B19.72 per ganta in 1982,
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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 1976 ~ 1982,
2+'te2 Retail Prices of Shelled Peanuts

Avernge retail prices of shelled peanuts fluctuates from year
to years Tn 1976 the price per ganta was P10.37 or BPL.71 per kilo
and incrcase U2 Bl3.40 per ganta in 1982 (Table 8).

The highest rotail prices for shelled peanuts was highest in
Cagayar: Viiley, at P19.78 per ganta and lowest at Weste:rn Mindanao

at R8,12 per santa.

Section 3 = Cops and/or Needs for Socio-Economic Rescarch on Peanuts
Sivce the wroduction of peanuts in the country is still in its
developiny siaje, the domestic supply of »Heanut arce still insufficiert
for the piv-sent cemand. Thus importation is always related to supplement
domestic produciion of poanuts. This would mean a large dollar drain
on the coﬁntry}s foreign exchange earnings,
With the objective of promoting domestic production for peanuts
to meet increasing domestic requirements, proper fechnology is necessary
to achiecve increased level of production. Efforts of development shoulil
include nol only cpecific regions that are suitable to production of
this crop. Also technical assistnnce on improved and scicmtific cultural.
practiccs ar. neededs High yielding varieties that are develeped should
be disseminated effectively to the farm level. Saocio-economic evaluation
8f the different technology gencrated for peanuts (i.c., fertilization
requirement, pest and diseases control etc.) should be done. With the

appropriate technology and assistance to the producers, the country
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could thercfore increase domestic production, thus reducing or totally
eliminating importation, and hopefully targeting available quantity
for export of this crop.

At this ctoge of peanut production in the country it is recognized
that the priority is stili}ihe development and packaging of technologys
However in agricultural production, the acceptability and adoption
of a technology or technology package does not nececsarily 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 whol they adopt new innovations in agricultural production.
Furthermore, resecarchers have to consider whether the farmers can afford
or are willing to invest to follow the requirement of the recommended
technology. Socio-economic evaluation in addition to agro~-climatic
evaluation urc needed before making the final recommemdation te the

farmers,

Identified Research Needs:
A. Socio-economics of Peanut Productien
l. Resource Productivity Studies
7) Consts and returns at dif ferent kinds and levels of input
application - high technology vs. low technology level for
fertilizers, chemicals.
B) ficonomic evaluation of traditional practices vs. reecommended
practices. ex. seeds vs. use of inoculants,
2e Technology Trans fer
a) Socio~cconomic constraints to peanut productien using package

of technology,.
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Concluding Rcumarks:

Socio=ecconomic researches on peanuts are very limited as presented
earlier, It is as expected, because, as of now, our policymakers are
still production oriented - how to increase our level of production,
Howcver, the acceptability and adoption of package of technology
do not dcpend only on just producing the highest yield, but whether
it gives the highest net return hence justifying socio-economic
evaluation of thc 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 econcmic welfare of our people. Marketing strategies and
development of narketing schemes need to be given equal attention so as to
achicve the full bencfits brought by increased level of productien,

If otherwisc, then gains attained through improved production will be

offset by inadequacies on inefficiencies in marketing.
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Table 1. Peanut production,. area and.yileld per hectare, by region and by year, Philippines, 1976-82.

Reglon 1976 1977 1978 1972 1980 1981 1982 1983#*
Pnrilippines

Area. _('00Q ha.) _60.62 62.72 47.90 53.83 55.14 38.70 56 .45 48.54

Production ('000 MT) ~ ~ 40,84 u6.18 37.76 49,52 hq B9 29.57 48 .64 35.82

Yield (MI'/ha) Q.67 0.74 0.79 0.92 0.90 0.76 0.86 0.74
Tlocos Reglon

Area 5.88 5.89 6.10 6.47 €.58 5.65 5.87 5.76

Production 6.80 10.56 10.85 11.37 11.58 9.73 9.95 10.27

Yield 1.16 1.79 i.78 1.76 1.76 1.72 1.70 1.78
Capayan Valley

Area 34.39 36.85 21.37 25.74 25.99 10.56 28.31 23.90

Production 20.91 22.59 12.61 22.33 22.56 4, 34 22.94 13.82

Yield 0.61 0.61 0.59 0.87 0.87 C.h41 0.81 0.58
Central Luzor.

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 b .25 4 .56 b 19 4, ol b, o7 3.99 3.95 3.84

“raduction 2.67 2.81 2.72 2.94 3.12 2.98 2.95 2.42

Yie d 0.63 0.62 0.65 0.73 0.77 0.75 0.75 0.63
Bicol

Area 2.33 2.04 1.91 1.89 1.77 1.71 1.66 1.45

Production 2.12 1.95 2.33 2.63 2.02 2.03 1.97 1.47

Yield 0.91 0.9 1.22 1.30 1.14 1.19 1.17 1.01
Western Visayas

Area 2.25 2.39 2.56 2.62 3.19 3.18 3.12 2.45

Production 0.83 2.07 1.19 1.25 1.68 1.74 1.71 1.31

Yield 0.37 0.87 0.46 0.48 0.53 0.55 C.55 0.53



Table 1. (continued)

Region 1976 1977 1978 1979 1580 1981 1682 1983#

“entral Luzon

Area 4.19 3.83 3.87 3.78 u.og 4,27 4,14 2.82

Production 1.99 0.85 2.12 1.86 1'Z 1.87 1.70 1.08

Yield 0.47 0.22 ¢.55 0.49 0.53 0.u4 0.4 0.37
Eastern Visayas

Area 1.32 1.28 2.28 2.78 2.64 2.5 2.17 0.86

Production 0.88 0.63 1.62 1.91 1.83 1.59 1.30 1.70

Yield 0.67 0.49 0.71 0.69 1,54 0.63 0.60 0.51
Western - Mindanao

Area 1.38 1.16 0.95 0.92 0.95 1.09 2.32 1.94

Production 1.00 0.90 0.51 0.49 0.52 0.66 1.76 0.94

Yield 0.73 0.78 0.54 0.5 0.55 0.61 0.76 0.48
Nothern Mindanao

Area 1.11 1,12 i.19 1.37 1.60 1.35 1.18 0.85

Production 0.83 0.69 1.00 1.04 1.39 0.95 0.92 0.72

Yield 0.95 0.62 0.84 0.76 0.7h 0.70 0.78 0.85
Southern Tsgalog

Area 0.91 0.85 0.83 G.89 0.98 1.11 1.11 1.18

Production 0.84 1.27 0.65 0.77 0.81 0.88 0.82 0.78

Yield 0.92 0.67 0.78 0.87 0.83 0.79 U.TH 0.66
Central Mindanao

Area 1.47 1.51 1.35 1.79 1.73 1.70 1.73 1.45

Production 1.39 1.27 1.28 1.86 1.86 1.77 1.96 1.39

Yield 0.95 0.84 0.95 1.04 1.08 1.04 1.13 0.96

*Preliminary report.
Source: BAEcon, Quezon City.
/5.3
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Table 2. Five leading regions and provinces in peanut production, 1982.

Rank Province Region
1 Isabela Cagayan Valley
2 Pangasinan Ilocos
3 Batangas Southern Tagalog
4 Albay Bicol
5 Lanao del Norte Central Mindanao

Source: BAEcon, Quezon City.

Table 3. Percentage contribution of’ peanuts 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 B) 41,133.733 100
Peanuts

Area ('000 ha) 56.45 0.46

Quantity ('000 MT) 4g.64 0.16

Value ('000 ) 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.

w? MAD Amount (#)
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 (U4x) 8 - 160.00
Harvesting 9 .- 180.00
Drying and storing 5 - 100,00
Sub-total 1,650.00
B. Input cost
Seeds (100 kgs at B6.50/kg) 650.00
Fertilizers U bags 14-14-14 at B165/bag 660.00
Inoculant (2 kgs at 82,00/kg) 4.00
Pesticides and fungicides 390.00
Sub-total 1,704.00
IT. Fixed Cost
Land rental 500,00
Interest 184,52
Sub~total 684,52
TOTAL COST 4,038.52
III. Gross Income
1,300 ke.® unshelled at ®3.95/kilo® 5,135.00
IV. Net Income 1,096.48

%D - R20.00/day ®Yield based on the Philippines

b Recomends for Peanut, 1978.

MAD - ¥35.00/day dSuppor"c price as of 1983.
Source: NFA, Quezon City.

-

-~
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Table 5. Supply and demand gap of peanuts, Philippines, 1970/71-1979/80
and 1984/85 and 1989/90.

Year Production gzm:ggic Exports pG; S
'000 M. T.
1970~71 13.29 13.58 .01 (0.30)
1971-72 13.35 13.34 .01 -
1972-73 12.85 13.73 - (0.89)
1973-74 15.21 23.51 - (8.30)
1974-75 25.49 34.76 .04 (8.81)
1975-76 28.78 36.76 .02 (8.00)
197677 32.32 43.29 .02 (10.79)
1977-78 26.07 35.63 .15 (9.71)
1978-79 27.55 40.31 - (12.76)
1980 28.59 39.32 - 10.73
Projected
1984-85 33.47 45.55 - (12.08)
1989-90 38.96 51.03 - (12.07)

a) Based on "Philippine Food and Agricultural Development and
Prospects for the 1980's", IAPMP. Policy Analysis Staff. MA
Quezon City.

b) Includes seeds, food use, feed and waste.



Table 6. ¥8%5T§9§5? value of peanut exports and imports, Philippines,

“EXports a/ “Imports b7

Year Qty. Value Qty. Value

M.T. FOB $'000 M.T. OB $'000
1976 6.6 7.55 2982 Loy, 41
1977 0.3 0.35 4030 819.65
1978 2.31 6.90 3620 678.00
1979 2,40 6.32 10867 1600 .28
1980 h.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. Average wholesale price of peanuts unshelled and shelled,
Philippines, 1970 to 1981 and 1976-1982.
Wholesale Price of Peanut
Month Unshelled Shelled
(® per 20 kilos) B per 25 gantas
January 90.86 235.5U
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
Auvgust 93.95 260.94
September 99,77 204,10
October 101.12 259.37
November 100.86 266.51
December 97.25 259.17
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Table 8. Yearly average retail price of peanut shelled per ganta, by region, Philippines, 1976-1962.

Region 1976 1877 1978 1579 1980 1981 1982
Fhilippines 16.37 10.39 9.68 12.50 13.31 13.684 13.L§
Ilocos . 12.53 9.55 10.70 12.0L 12.79 11.14
Cagayan Valley 12.70 18.40 13,23 15.10 17.11 20.15 19.73
Central Luzon 13.68 13.25 10.74 12.37 13.74 15.15 15.39
Southern Tagalog 1C.73 10.56 9.54 9.85 11.52 12.30 11.66
Bilcol 7.46 7.60 9.30 10.20 10.7k 11.64 12.22
Western Visayas 8.68 6.70 6.50 7.75 8.67 9.60 9.30
Central Visayas 7.06 6.25 6.51 7.76 0.30 10,29 10.66
Eastern Visayas 8.82 6.66 11.15 13.47 16.32 - -
Western Mindanao 6.81 11.76 6.46 7.10 8.25 7.92 8.12
Northern Mindanao 7.8l 8.23 10.23 11.07 11.47 15.45 13.66
Southern Mindanao 9.70 9.45 9.2 5.08 11.30 12.25 13.57
Central Mindanao 5.05 6.03 7.19 9.35 8.38 12.63 9.95
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Table 8. Yearly averase retail price of peanut shelled per ganta. by region, Philippines, 1976-1982.

Reglon 1976 1977 1978 1979 1980 1981 1982

Philippines 10.37 10.39  9.68 12.50 13.31 13.84 13.48
Tlocos 12,5 9.55 10.79 12.0U 12.79 11,14
Cagayan Valley 12.70 1440 33,23 15.10 17.11 20.15 19.7*
Central Luzon 13.68 13.25 10.74 12.37 13.74 15.15 15.39
Southern Tagalog 10.73 10.56  9.54 9.85 11.52 12.30 11.66
Bicol .46 7.60  5.30 10.20 10.74 11.64 12.22

Western Visayas .68 6.70 6.50 7.75 8.67 9.60 9.3C

7

8
Central Visayas 7.06 6.25 6.51 7.76 8.36 10.29 10.66
Eastern Visayas 8.82 6.66 11.15 13.47 16.32 - -
Western Mindanao 6.81 11.76 6.46 7.10 8.25 7.92 8.12
Northern Mindanao 7.84 8.23 10.23 11.07 11.47 15.45 13.66
Southern Mindanao 9.70 9.45 Q.42 G.08 11.30 12.25 13.57
Central Mindanao 5.05 €.03 7.19 9.35 8.38 12.63 9.95
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Figure 1. Marketing channels for peamut in Luzon, 1976
(Figures are in percent).
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FIRST NATIONAL PiEANUT COMSULTATION AMD PEANUT-CRSP REVIEY

PCARRD, Los Bafios, Laguna
February 7-8,

froup 1 ~ Varietal Improvement
Chairman: Mr. Renjamin Legaspi
Ravporteur: He. Joselito A. Payot
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1. FEiena i, Catipon
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Ma. Visitacion 7. Perdido
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BPI-Ilagan
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ASSESSME"T OF TECHMOLOGY
PEANUT R 2 T

Groun: VYarietal Imnrovement

Status
Area . Technology o P T Remarks
Varietal Upland culture (mono) X X Neads preliminary yield
. trial at IPB and BP1-tC
Partial shade
Coconut b Needs nraliminary yield
trial of stable lines
at: BPI-I¢&
BPI-30hol
BPI-La Granja
BPI-2icol
E%%-Tuoi
Fruit trees X TCA (manao)
BPI-Albay (citrus)
BPI-Davao (Durian)
Plantation Crops X

q-f\cid Soil X

M) iRubber)
USY (Rubber)

Neads screening of promis-
inj lines at:

TC1, BPI-Bohel, IPB, CMU
BPI-Ilagan, BPI- La Granja

TG - Technology Generatfon

TV - Technology Verification

TP - Technology for Pilot Testing
TD - Technology for Dissemination
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Group: Varietal Improvement

ASSESSMENT OF TECHNOLOGY
Peanut R & D

A rea Technology

Status

1G TV TP

Remarks

Varietal Drought tolerance

Pest Tolerance

Soil texture

Breeding for exotic var{eties

Pilot testing

Needs screening of promising
lines at IPB

Needs evaluation of early stable
Tines for the foll pest:
- Nematodes and pod borer
BPI-Tupi
BPT-Davao

- Foliar pests
TCA
o
ISU-Echague
]
~ Diseases
UPLB
USH
cMU
TCA
BPI-EG
Needs screening of breeding 1lines
for different soil texture at:

cMU
TCA
ISU-Echaque

Develop «xotic var (jumbo size,
multi-seeded etc.) at IPB, BPFI-EG
and BPI-La Granja

Needs pilot testing of approved
varieties in major and potential
peanut production areas
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FIRST NnTIONAL PEANUT CONSULTATION AND PLANUT-CRSP REVIEW
PCARRD), Los Banos, Laguna
February 7-8, 1985

Group 2 -~ Culturcl Management
Chairman: Dr. Joven Lales

Rapporteur: Ms. Noemi P. Orola a
Ageney

Erlinda F. Sevilla BPI-CES
Santiago R. Obien PTRTC
Milagros T. Bucag Isu-Cabagan
Expedito A. Villanueva, Jr. DMMMSU
Catalino 2. Cruz, Sr. TCi
&ndres A. Queddeng, Jr. NFA
Marianito R. Villanueva VisSCaA
Jimmy P. Domingo Csu

Viec Paner
Omar Taguiang
Alberto BE. Santos

Filomena Campos

Ayala Agricultural Development Corp.
NSTA
ISU-Echague

CLSU
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SUMMARY OF RECOMMENDED RESEM CXZ .

Group II. CULTURAL MANAGEMENT AND DEVELOPMENT PROJECTS ON PEATUTS
RESBEAIICE IHPLEMELTTING .. SOURCE BUDGETARY RECUIREMENT
TERUG3T FROJECT TITLE AC—EHCY/STATIOND TIO0 OFf FUND YEAR 1 :"TaR 2 :YEAR 3 :VEAR 4 :VEAR 5 :TOTLAL
Development of Alter- IES, ISU, La 4 yrs. PCARRI / 500,000
native (low cost) pro~ Granja, imple .enting
"duction technicues BPI-Tupi, agencies
for peanut DMMMSU, TAC
Development of anpro~ ViSca, ISU, 2 yrs. PCAERRY 600,000
priate cultural tech- BPI-Tupi, implement ing
niques ror various La Granja agencies
neanut intercrops
Documentation of CcLS? 1l vr. PCARED / 50,000
traditional cultu- implementing
ral practices for agencies
peanut in Region
IIX
Development of appro-~ UPLB, 3 yrs, PCARRD / 160,000
priate cultural IES implementing
techniques for high- agencies
cuality seeds
TOTAL 1,350,000




ASSESSMENT OF TECHNOLOGY

Peanut R & D
Group: Cultural .cnagement

Stat . .
Area Technology TS e L T ™ Remarks/Implementing Agenc1g§
1. Land Preparation Minimum Technology x csu, IES, ISU, BPI-Tupi
DMMMSU, TAC
2. Fertilizer Management Organic vs. Inorganic X I1SU, La Cranja, BPI-Tupi,
DMMMSU, TAC
Inoculant~-Inorganic combination X 1ES, La Granja, BPI-Tupi,
DMMMSU
Calcium fertilization (lime vs. gypsum) x . La Granja, ISU, BPI-Tupi,
DMMMSU, TAC
3, Irrigation irrigation scheduling X UPLB, ISU, DMMMSU, TAC, USK
4. Cropping system Corn-peanut x ISU, BPI-Tupi, ViSCA, USH
sugarcane-peanut x La Granja
peanut under coconut x ViSCA
3 2anut-rice x UPLR, DMMMSU, USM
5. Seed Proauction Laltural techniques for high quality X UPLB, IES

seeds for planting

TG - Technology Generation
3 TV - Technology Verification
() TP - Technology for Pilot Testi:g



FIRST NATIONAL PEAMUT CONSULTATIOM AND PEANUT-CRSP REVIEW

PCARR:, Los Bafnos, Laguna
Fehruary 7-8, 1985

Aroup 3 - Pest ifanagement

Chairman:

Ranporteur:

Members :

1.
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10.
11.
12.

N
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. S. Franje
P. Cadapan
Cahie

. A. Lobo

. C. Bajit

. Onina

. Medina

. Piamonte

. E. Fabro

. P. Pamplona
. S. Guzman

. Adalla

Dr. Florendo Huebral

Ms. fiarita Acompaiiado

Agency
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UPLB
Cagayan farmer
UPLB
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uPLR

UPLR
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UPLB

UsH
ISU-Cabagan
UPLB
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ASSESSMENT OF TECHNOLOGY

Peanut R & D
Groun: 3 - Past fianegement
- Staty ~
Aree Technology TG TV =5 5] Remarks
Control of black cnot and Use of resistant varieties X UPLPNE is not
rust oh pezhut resistant to insect
pests and weede
(PCARRD)
Integrated pest management on 1. diserse control using th-. X Develop on=-farm
peanut folloving chemicels - Deleshe Mx, Daconil integrated pest
or Bravo & Dithane M45 menagement with the
2. weed control using emphasis on the
a) chemicals sconomics of control
pend:methalin
basagran upLB, CMU, USM, TCA,
b) cultural method ISU-C end E
off=-barting
hiliing-up
hand weeding
3. insect control
a) chemicels (monocrotophos)
b) biocontrol (Trichograma sp)
Tha sffect of gynnum X cmu, upeLB, ISU-C, TCA,

(ce804, 2H20) and calcic
limestone (CaC03) ae
celcium sources on the
incidence of black epot
and rust on peanut

usm

TG - Technology Generation

TV = Technology Verification

TP « Technology 7or Pilot Testing
TD =~ Technology for Diesemination



3t Managemant.

Status
Technology TC U 5 5 Remarks
ETL of incects, wesds end diseass X uPLB, 1ISU-C, ISU-E
of peanut
Verificeation of nost-pmsrgence X usm, ISu-g, CRU,
herbicicas TCA
Tdentificetion and transmission X wLs, cmu, usMm, IsU-C
studies on viruses
Control methods Tor viruses X UPLB
Ssarch for mors biocontrol sgents X uPLB, ISU-C
Epidemislogical and forecast X ’ ¥eLs
studies
Studtes on yisld loes sssessment X uPLB
due to pests
Studses on peanut storsge peste X peLe
Botenicel sourcas of poaticides b 4 upLB, TCAR, USR. ©MU,
sgainet neanut neste ISU-E and C
Studies on seeri-borne pathogens b 4 urLe
pest mahagoment of peanut in X urLB

varinus cronping petterns




SUMMARY OF RECOMMENDED RESEARCH
AND DEVELOPMENT PROJECTS ON PEANUT

Grouwp 3: Pest Managsment

IMPLEMENTING 5 1 SOURCE OF 3'IDGETARY RE
RS = RAT ' A REQUIREMENT
RESEARCH THRUZT PROJECT TITLE gAcENcysmeN,' DURATION: ™"\ jnng YEAR L:VEAR Z1VEAR S3YEAR &1VEAR 51 Y O T AT
fFood anc Nutrition Contrpl of black spot PCARRD indefinite 50,000

and rust {publications
and cempaign)

Integrated pest mgt, on uPLB/CMU, 2 years 240,000
peanut usm, ISU-C,

TCA 1ISU-E

The effect of gypaum cmu/ueLs, 2 years 180,000
(CaSod .2H,0 and calcic
limeatone zCaCOS) ac
calcium sourcee on the
incidence of black spot
and rust on peanut

€conoric threshold level ueLB/1SU 3 yoars 276,000
(ETL) of insects, weads
end dissase of peanut

Idsntification and trans- uPLB/CMU, 5 years 300,000
mission studies on usm, I1SuU-C
viruses

Control methods for viruses UPLB 5 years 250,000

Search for more bio=-control UPLB 5 yeers 400,000
agents

Epideniologicel end fore- UPLB 2 yoars 100,000
cest studles

Botenical sources of wLB/TCA 5 yesrs 250,000

pesticides egeinst usm, Cmu,
peamnut pests ISU-E, ISU-C




IMPLEMENTING SOURCE OF " TSHDGETRRY REQUIREMENT .
D e ———
ST PROJECT TITLE AGENQ![STATIUN URATION FUNDS YE-R 1: YEAl 23 YERR 3t YELR 4: YELR S T O T AL
~ Studies 6n yleld loss assesa=- UPLB 2 yeare 100,000
ment due to posts
Studies on peanut storags nests UpLB 2 years 100,000
Studiss on seed-borne uPLs 2 yeoars 100,000
Pest manzgemsnt for peanut in ueLB 5 years 300,000
various cropping patterns
Yarification of post-emergenca USM/ISU-E, 3 yaars 276,000
ﬁar icides cMu, TCA

TOTHAL 2,746,000
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Group IV:; Post Froduction, Handling, Utilizationm and - Marketing

Assessment of Techoology
Peanut R €D ...., /2

Status
Arga—— . Technology TG TV TP TD Remarks/Implementing Agencies
2. Seed Storage Vial.ility and quality of seeds in relation x UPLB, BPI
to chemical composition
Level of moisture content/lergth of x BPI
stor age
Packaging materials in relation to x There's an ongoing project
shelled amd unshelled peanuts using CO, in packaging peanuts
at UPLB."BPI proposes a
rescarch on this.
Evaluation of the existing shellers x AMTECH, UPLB
for seed purposes
Study on drying characteristies for x BFI-UPLB
sezed purpose
Chemical control of seed bLorne storage UPLB
fungi
3. Processing and utilization Product development (as. food product x BPI
and food ingredients)
Jecontanination of peanuts for x x CMC/FNRI
peanut butter Ongoing from ASEAN funds
Netermination of aflaroxin from raw x Critical issue to be directad.
to finished product to the policy makers d
4. Socic-economics of seed Grading standards in relation to BPI
production and marketing pricing (for seed)
Grading standards in relation to x NFA, UPLB, NAPPHIRE
pricing (for commercial)
Pricing and market structure X NAPPHIRE, UPLR

atudies




ASSESSMENT OF TECHNOLOGY
Peanut R & D

Group IV: Post Production, Handling, Utilization and Packaging
Arca Teshnolo Status R ks/Impl ing A i
- es '8 Ta v 5 ) emarks/Implementing Agencies
1. Harvestiun: , threshing, Baseline data/information on the whole X HAPPHIRE, ISU, NGA, proposal
drying, shelling, storage peanut post-production aspects and already submitted by NAPPHIRE
and marketing marketing to IDRC for funding

Establishment of benchmark information
on the peanut post-production system/
Industry

l. 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 prototype peanut
stripper for use

- Initial production of on-farm
storage practice for seed purposes

4. *Generated output/information will
serve as a basis for developing
appropriate post production tech-
nologies (both software and hard-
wvare) and intervention measures/
support mechanisms to promote
the development of the peanut

industry
Drying Evalaation of using rice dryers UPLB
for peanuts
TG - Technology Generation
TV - Technology Verification
TP - Technology fur Pilot Testing
TD - Technology for Dissemination



SUMMARY OF RECOMMENDED RESEATCII

AI'D DEVELOPMENT PROJECTS O PRATUW

R?SF?RCH PROITCT—TITLE IMPLEMEF?IHG DURATION SOURCE - . BUDGETLARY REQUIREMITTS {?) %000
THRUST AGENCY/STLTION OF FUID:YEAR 1 :¥EAR 2 :VYEAR 3 :VEAR £ sYEAR 5 :TOTAL
Food & 3Raseline date/informa- UPLB/PIDI/ 2 yrs. CRSP 350 350 700,000
ITutri- tion generation on I'APHIRE
tion Peanut Post-Product-

ion and marketing

system in Visayas &

Mindanao

Clheminl control of wicec/ 2 yrs. CRSP 300 3r0 700,000

ceedborer and sto- UPLB

i;age fungi

Seed storace tech=- BPI 1% yrs. CRSP 30 20 52,000

nology for Peanut

Biocchemical changes BPI 1% vrs. CRSP 25 17 42,000

of peanut seeds during

octoraqe

Evaluation of existing AMTEC/UPLB 2 yrs, CRSP 1590 100 250,000

»neanut shellers Zoi

seed purposes

Drving characteristics UPLB/BPI 2 yrs. CRSP 100 1090 200,000

of peanuts for seed

—urposes

The use oi Deanut ZlourBPI/FNRI 2 yrs. CRSP 200 200 400,000

and cassava f£lour
Hlend in the formulation
of snack food
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RESEANCE IMPLEMENTING SOURCE BUDCETLKY REQUIREMENT (2! C00)
TF URAT =

TERUST —FRQIFCT TITLE AGEL'!CY/S'I‘I-‘x’]'.‘ION'!J IOHOF FUMD YEAR 1 :TTRAR} 2 :VYEAR 3 sVEAR 4 :¥EAR 5 :TOTAL
The preparation of BPI 1 yr. CRSP o 15 25,000
hich protein noodles
from peanut flour
blended with locally
»roduced Ilour
50¢.  >=econoics of UPLB/NFA 2 yrs., CRSP 200 20C 400,000
Peanut Production ISU, !MMSU,
anéd Marketirg CLSU, visca,

UsM
Socio-economics of UPLB/ 2 yrs, CRSP 300 300 600,000
seed production & BPI/NFA
marketing
~
=



