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. AARD—J 1 CA MWeeting
Time S0 Topic ' Speakers Chairmggi?ec

Monday, November 28, 1988

09 : 0009 : 50 Opening Remarks- : gae¥é{ggoﬂéd1ﬁl—

geno '
1 09:50—10: 10 | Coffee break
Session I _ ‘ B
16 104—103 50 | An 0vefview70f-ERIFCfJICA Col-§ ibrahim Manwan - | Soetatwo Hadiwi-

laborative Acitivities -1 T. Igarashi geno / A Dimyati

10:50—11 : 30 | Review of Program Avtivities | A Syarifuddin
: | Karama
S.Ni;hiyama

Session I : Program Review

£t :30—12 : 00 | Rescarch on Entomoloegy J.Soejitno Ihrahim Manwan /
: : ' T. Okada A Karim Makarim

12:00—12 : 30| Research on Phytopatholoegy Mukelar Amir ‘

: 5. Takava
12:30—13 - 00 | Discussion
13:00—14 : 00 | Lunch break
' Session Il _
14 : 00—14 : 30 | Research on Plant Physiology M, Fathan Paransih lsbagio
_ il Inoue _ / Adi Widjono
14 : 3015 : 00 |-Research on Agronomy Sutjipto Ph,

K. Mikoshiba
15:00—16: 00| Discussion
16:00-16: 15 | Coffee break

Session IV
16 £ 1516 : 30 | Facility Development S. 0, Manurung A. Syaifuddin /
- : : ' - M. Fatchurochim
16 : 30—16 : 45 Training _ Mahyuddin Svam

16 : 45—17 : 30 | Discussion




Time

Topic

Speakers

Chairman/Sec.

Tuesday, Novenber 29, . 1988

Future Plan

Ibrahim Manwan

- Session V
08 : 0008 : 30 | Research on Biotechnology RDM. Simanungkalit] A. Syarifuddin /
| T. lgarashi A Karim M
08 : 30—09 : 00 { Research on Planl Breeding Darman
T, lgarashi
09:00—10: 00 | Discussion
10: 0010 30 | Coffee break
Session VI _
10: 3011200 | Research on Plant Physiology A Karim M, Sutjipto Ph. /
H. Inpue Inu G. Ismail
111:00--11: 30 { Research on Agronomy Amsir Rifin
H.Mikoshiba
I1:30—12: 30| Discussion
12 :30—13 : 30 | Lunch break
Session VI
13 : 30—14 - 00 | Rescarch on Entomology Harnoto IDM. Tantera /
A Naito Novianti §.
14 : 00—14 : 30 | Research on Photopathology M. Machmud
3. Takaya
14 : 30—15: 30 | Discussion
Session Wl _
15:30—16: 00 | Faciiity Development S, 0. Manurung H. Anwarhan /
: S, Nishiyama M. Fatchurochim
16 :00—-16: 30| Training Mahyuddin S.
S.Nishiyama
16:30—17: 00 Discussion
Cloging
17:00—17:30] Closing Remarks T.Kajiwara
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INTRUDUCTION TO THE AARD/CRIFC“JICQ
PLANNING COORDINATION AND- REVIEW MEETING
28 AND 29 NOVEMBER 1788

A Syarifuddzn X

JICA-AARD/CRIFC have associated and collaborated for

more thaih 17 years.

Many scientist.havé beén invelved. Almost 4Q long

term and almost 90 short term from JICA.

More than 30 Indonesia scientist have been  trained |

or visited Japan research institutes.

Many eguipments (lab. & field) included vehicles
have been donated by JICA to CRIFC.
Some _building§  and green house<s) also have

1
been donated by JICA.

A lot of money have boen spent granted by JICA and

alsg provided by GBI

Many results of research and cellaboratien have heen

achieved, published and reccmmended.
Two nhases of Zollaboration had elapsed_ We are . 1n
the third phase April 198&~March 1991, Therefaoroe,

now we are in the middle of the third phase.

It 1z time Tour us to review what we have a“hieved

from our third phase until tadavy. Where we ar



10,

11,

according to the plan. And then we should look to
our 2.3 years coming. How can we make the best use
af the time. What should we do. This collaboration

covers several aspecis:

1. Research -
2. Facilities

3. Training

The Ffacility and trainiﬂg are developed to support
research activities. During the first phase the
research disciplihes those we collaborated were
Flant Fathology and Plant Physiology. In the second

phase the research areas were added with Entomology

.and  Agronaomy. These are still remain the same for

the first 2.3 years of the third phase.

For the rest of the phase three pericd we'll

centinue the four research areas. However, we
consider to praopose two new areas. This proposal  is
related to the development of technology and scienca

in the viorld and the collaboration title

"Strengthning of Fioneering Research for falawida

Crop Production.

Therefore, we propose  to add in collaboration
activities Bictechnology and FPlant Breeding of
palawija crops. During this meeting we hope we could
listed the achievement of the last 2.5 year of thirga

phase. And also learning from previous experiences

“and recent progress in sclence and technology we’'ll

he able to agree and develop research agenda of six

areas in the coming 2.3 years: FPlant Fathology,



{.introduc.d.eksa

Plant Fhysiology, Entomology, Agronomy, Plant = Bree-

ding and Bimteqhnclngy,_Cuncumitan}y_we'should also

plan to badk'up those reséafﬂhracfivities.with H

- équipments (laborafmry and field}j.

- other facilities such as green houses or maybe

laboratory or other research buildings.
—~ experts (long term and short term)

— training.

And finally, may not be able to tompiete during this

'th days 1is the implication of those . plan on

financial support from GOI as well as from JICA.

So these are the expectation as output @ of our
mesting. .Please feel free.in the discussion and
suggest the best rational plan we could have. We
praise to GBed  for blessing our _meetiﬁg with
brilliant ideaa. and discussions and off course
finally produce brilliant resulis, conclﬁsionz and

recomendations.
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RESEARCH HIGHLIGHT ON INSECT PESTS OF SOYBEAN {1984-1988)
BORIF/CRIFC~J1CA (ATA 378)

INTRODULTION

The 'avefage .yield of soybean in Indonesia is
relatively low (less than 1 ton/ha). Insect pest is one of
the major contraint in increasing the soybean producticn.
There are mény iHSECt-pEStE associated with the saoybesan
plant, from seedling stage to maturing pod stage. The
major pests  include bean flies (Ophiomyia phassoli,
Melanagromyra socjae), leaf feeders (Bemisia tabaci, Aphis
glvcines, Spodoptera, litura, Plusia Spp.,rand L amprosema
spp.) and pod feeders (Etiella spp., Riptortus linearis,

Nerara viridula and Pieredorus sp.}.

Many researches on soybean pests have been conductec,
but wmost of the activities are very scare partial, not
cgordinated and discontinued. UWUpto now the control tactic
to suppress the insect pest population on soyhean plant is
mainly based on insecticides use. Information regarding
the plant resistance, insect bioecology, natural enemies,

and other control tactics is very limited.

Objectives

In the cooperation between BORIF/CRIFC-JIICA (ATA 278},
some research related to the composition and distribution,
bioecology. wvarietal resistance, natural enemies, and
insecticide effect on major soybean insect pests have been

conducted.
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The objective of these:researphes are .as follows s
L. To find out thé'inférmatioh'ré@arding the - cgmposition
and distribution of major insect pests _in  various

soybsan areas

2 Ta find out the resistant varieties to major insect

peaté

3. To determlne the populatlon fluctuatlon of major . 1nspct

peth as a b3515 for fcrmulatlng the contral tactics

3. To determlne the patentlal and rale Df natural enemies

‘in regulating the pest populatlon

n
-
0

détekmihé the reSiétance level of.Spodqptera. litura

to insecticide

RESULTS
1. Insect pest compqéition and distributidn

Survey Dfrsuybean inséct-pesfs were andQCted in Java,
Rali, Sulawesi, Kalimantan and Irian Jaya in 1987-1988
cropping seasons. The dominant insect.pests nbserved in
those areas were bean flies pod suckers, pod  barers, pod

feeders and leaf Sucker/feéders.

RBemisia tabaci could be found in all of the surveyed
areas, while 5. litura, Plusia spp., Lamprosems spp.,
Empoasca SPR . A. glvcines and Agromyra spp. were observed

in ?, 7, B, ? and ¢ provinéea, respectively.
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The pod insects found on the survey weré-R. lipearis,
N. wvirFidula, P. rubrofasciatus, £. rinckenella, £. hobsoni.
The new pod sucker that observed in this survey were

Melanacanthus sp., Plantia sp., and Riptdrtus sp.

N. wiridula wére found in 14 provinces including 11
provinces of soybean production areas. ‘There are different
colour of N. viridq}a among the different areas. The green
angs found  from Irian Jaya, while the vyellow ones were
found from East Java and South Sulawesi. P. rubrefasciatus
occured in 12 provinces, including 8 provinces as soybean

areas.

R. linearis was the predominant species among the
.genus of Riptortus in 15 provinces. Another species were
Riptorius anmulicornis in Irian Jaya, Riptorius sp. in
Morth Sulawesi and R. pedestris in L.ampung, East Java and
West  Sumatra. Melanachantus sp. were dominant in  South

Sulawesi only.

There were two Species of pod borer, namely E.
~inctenella and E. hobscni. E. zinckenella was found more
predbminaht Speciés. The pod feeders thaf observed in this
survey were Phaedonia inclusa and Heligthis armigera- =
in&iusa were dominant in Yogyakarta and East Java, while H.

armigera were dominant in Lampung, West Java, Central Java

and East Java.

2. Varietal resistance of soybean to bean fly and pod bugs

A total number of 207 soybean varieties lines had beén
screened for thelr'reactioﬁ to bean fly (3. phasesli} under
field condition in Bogor (West Java) and Mojosari (East
Java). Twenty five varieties/lines showing low damage in

the first screening were then retested in four replicates.
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_ Sixn . varletles or lines showlng low percent death
plant”'wére Kerinci, 1343/2335-1-3-5, B 3357, Lamp/1248——~—5
ib/ll M5C 8507-B 7 and qi/II MSC BWO“~B~? ; YEleCl‘.waa-
fcund Cto  be the most tmlerant while Drba was,_the'.most

susceptible to bean fly.

AnDther set of 98 soybean varletles were fested under -
Leld CDndltlDﬂ in East Java aqalnst pod 'bug { Fieradorus

sp.)_and feeding.

 Five varieties showed low pér5ent of szed-damaged by
pod-hbugs . Varieties with the low percent seed-damage will
be retested in four replicates under synchronous process

aof the flowering tise..

3. Population studies of soybean insect-pests

The population'peak of Qphiomyia phaseali was obhserved
at 10 days after sowing {(DAS), and that: of Nélanagromyza
sojae was at 20 DAS. The peak of oviposition of bean fly
(G. phaseali) was occured at 7 ﬁﬁs_and .most Eggs were
deposited on cotylédnn. Judging the observation result
fr@m several locations, it was assumed that the dominant
species bf bean flies was shifted from M. sojae to. 4O.

phasecli.

Vertical distribution of Hemisia and Aphis on standing
plant was analised. The whitefly B. tabaci occured from
the_rseedling-stage up to the floﬁéring stage of soybean..
From 18 DAS to the flowering.sﬁége, about 93% of insect
pqpulation was found on two .third lower part of soybean
plant. After Tlowering Sﬁage the population shifted on
 two—third upper . part of the soybean plant. Most of
'populqtinns (99% of nymphs and pupae} were found on the.

lower surface of the saybean leaves.
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The vyellow sticky  traps that placed on  vertical
position-to east direction was found better for 'capturing

H. tabaci compared to that horizontal-position.

The peak of Qphis glvcines population was ohserved at
_the'flowering stage. The population fluctuation of aphids
was mostly found on one third upﬁer part of soybean plants.
More than Q0% of aphids population were found on the leaves

which attached on the main stem of soybean plants.

Puring the study, the population of army worm
{Spoduptera litura).and leaf roller {(Lamprosema 1ndicata)
were . recorded in a relatively low number. The ﬁoﬁulatian
‘peaks occured at 24 and 37 DAS respectively. There are two

generations of these insects during the soybean growth.

During the study, various pod feeders were observed,
namely Etieglla spp., Riptortus sp., Nefara sp., Pierodorus
sp. and Heliothis sp. Based on the occurence of pod  borer
(Etiella spp.) there was no significant different between

the life cycle of E. rinckenella and E. hobsoni.

From the observation revealed that the eggs of pod
borer and pod bugs were found at the early flowering stage.
ttased on these data., monitong of these insects should be

done at that period to considering of  insecticide

application.
4. Study on the natural enemies of soybzan pests

The natural enemies of soybean insect pests in term of

parasitoids were frequently observed during the study.
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) Aéram'" épp; paraﬁlulged Was observed at LL DAS and
.ﬁHEj_presentage  of par351tl5m_,wasf about . 40A.ff The A,
-glycines parasiti zed could be”ubseFVéd,at-ﬁE-DAS “but the

level  af paraaltxcm was very low. Uhder ldw' populatibn'
density, the percent .of paraslt15m on-bamprosemna Was 100Y%,

while on’ Plisia SPP. Was SHA, angd on Spadapterm litura was

Fcur_uspeties of  egg-parasitoids. were recorded . ob
Nerara _VLridula,- 5 apecies GOIR; lineéaris, = épecies on
Pieredorus . rubraofasciatus. - Anastatus sﬁ; 'and-fQDéndyr{SS
Sp. rwere found to.be the pré,domiﬁant species among  thHe
parasitoidé af pod suckers. Telepamus 5p.y Gryan sp.- R.
and_Srycn.sp{ € were found on N. viridula and R. linearis,
whité‘ Sryah_rsp. A aﬁd Sryan sp. D were  found on - F.
Rubrofasciatus. The parasitism of by &Gryon sp: C'_and
Telénum¢5 _5p.; on. M. viridula was 75-100%, . while the
parasitism of boencyrtus SP. . TELEndmus sp. and Sryvon sp. B

and P. rubrofascicus was 70-90%.

5, Studies on the insecticide resistance and residue

S-_.Iiéura frumrLampung wasiéusceptible to  diazinen,
carabaryl, permetrin, fenitrotthion, & chlorpirifosmetyl,
fentqaﬁ, EFPN, .tetﬁacﬁlorvinfus, profenafos, salition,
ésefat, dimetylvihfﬁs,_mqnocrmtofos-and fenvalerat. While
g. litura colonies from Garut and Bogor showed slightly

resistant to those insectisides.

Resaidu énaiysis of iﬁsecticides on  sovbean seeds
showed that the amount of gamma*BHC,_dieldrin; BFMC, MIPC,
chlcrpikifos_ and feniipn_ware_O.GOq—0,0iz, C0L0029-0.0049,
0.1223-0.8530, 0.1373, 0.0067-0.0141 and 0.0024-0.0055 ppm,
respectively. These residu are lower than maximum residual

limit or in another word is safe for consumption.
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RESULTS OF RESEARCH ACTIVITIES.
OF PHYTOPATHOLOBY (ATA 378) 19846-1988

INTRODUCT ION

-~ Lack Df:KHealthy Eeed;is;bne:bf the contraints to
ISUppDEt palawijé crop pféduétion_iﬁ Indonesia. For that
reason ATA;378 Project in the field of plant pathology was
focused on seed'pathclogi¢31:studies; Main1y Dn75éed borne
viral diseases and fungal disedses. Studies Dﬁ yield loss
cDﬁged__bf seed borne pathogen are }vefy' important . in
relation with seed certification. Development - of new
technigues  on the detection of seed borne pathogen were

also considered in next fiscal year.

Dbjactiveal

s To support seed fechnulogy there strengthening research

on seed pathology

s To strengthen pioneering research in integrated diseass

management

n To . study the . extent of damage dus to seed

transmissible viral diseases of soybean

@ To study the extent of damage of "Anthracnase”, pod rot,

and frog eye leaf spot of saybean
RESEARCH ACTIVITIES OF PHYTOPATHOLOGY

m VYiral diseases of soybean in Indonesia with reference on

seed transmissible virus



-w_ Studies . on  seed-borne fungal diseases of soybeanr in

- Indonesia with special reference to "“Anthracnose”
® Pod rot of soybean caused by Rhizoctania sclani

-m Deocurrence of frog eye leaf spot of soybean {(Cercospara

sseiina) in Indonesiac

_Smybean stunt virus (55V) was the only Virus detected
when seed Samples, cqllected in Lampung and East Java, were
chacked their contamination with S8V, soybean mosaic virus
(SMV) and soybean stunt virus (SSV) by ELISA. S5V was
found in B among 18 samples. Eleven among 13 leaf samples
which showed  virus diseases-like symptoms, collected in
Sumatra, contained any of flexous rod shaped of filamentous

flexous particles. The viruses were not yet identified.

Among - 28 cultivars of soybean tested, 4 Cvs were
resistant to SSV-42A and 14 cvs were resistant to SSV-13C.
A diseased sample collected in Lampung was supposed to be

infected by peanut stunt virus through host range study.

"Anthracnose” caused by Colletotrichum dematium is one
of the most popular fungal disease of soybean in Indonesia.
Seed samples from East Java and  Lampung provinces were
checked their association with the causal fungus.
Sporulation of C. dematium on germinating seeds was rare in
this investigatian. There was no difference in weight of
seed among 3 different categories Df'écervulus formation on
fhe surface of pods. Artifical inaoculation of €. dematium
at different growing stages of soybean resulted clear
symptoms on stem, petiole, and pod until they reached'is—zo
days old but the appearance of symptoms were generally

mild. S0 it was that "anthracnose" is a minor disease o0

soybean in Indonesia.
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Cauaa; fungus - of ~ a  pod rot ot saybéan:fhadj_been
ldentlfled as Rhl;actcnxa salanl AG~— 1A.='Thé-cau5a1 fuﬁggs
- of rice sheath bllght alSD belongs to . the same group. __SD,
.5Dme isolates froam rlce were inaculated to soybean,-'éhd
they caused severe pod rot. 'Thé 1nten51ty of ﬁm{ing
depended on the develmplng stage of the pnd T Young pnds'of
less than = 20- F0 ma - usualy decayed completely. T Some
improved . varieties such as Amerlcana._ Davrns, Démpo,
Galunggung, Kerihﬁi, l.okon, Merbabu, Drba;_Shakti,  Tidar,
S Wilis and TK § were all susceptible to the patogen.  Some
fungi&ides'3wére effé;tive to ‘control the pod rot such as.
Meproril 75 WP (diluted : ¥:3000); Benomyl SOWP  (1:2000);

Iprodione SO WP, (1:3000};. Validamycin (1:2000).

A spot disease  on leaf stem and pod of. soybean,
observed midiy in_May 1288, in Jabung, Lampung pgrovince was
"Frog eye leat spot" caused. by Cercasporausajihé.- bamage
of seeds directly in contact with pod.lesions was net so
high before the pods matured. When the pbds with the spots
were exposed to high humid_condition after the maturity,
rotted and discolored seeds increased Eemé%kediy. S, - the
pathogen Qas considered ta be important as a causal agent

of postharvest damage.

The symptoms were  easily produced by artifical
inoculation. Incubation periad fokrlééf_and pod - infection
was 8-10 days and 10-12 days, respectively. Young leaves
af less than 1 week, pods af less than-ﬁ weeks after the
development could be infected by. the pathogen producing

clear spots.
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The uae of result

1.

(e

Soybean® stunt virus (58V) was predominaht in the
collected seed sambles- Its transmission rafe‘was DOY
of seed Samplés. The role of seed bofne virus should
be cbnsidered as a constraint to produce healthy seed

in - Indonesia

Pod rot caused by Rhizoctonia scelani can be managed by

propertive of planting and chemical control

Cercéspora sojina was considered as a imporiant causal
agent of post harvest damage. Proper time of planting
and harvesting was expected to reduce the inténsity of

this disease

Researchers

5. Takaya
Y. Honda
Nasir S.

Jumanto H.

M. Muhsin

M. Pijaeni

Anggiani Ns
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RESERRCH GN PLANT PHYSIOLDBY
JDlnt wlth JICA (ATA 378)

INTRODUCTION

) -Thé joint reseércfﬁhkéjéct chATA f?é"sfartédw from
.Aprll 1986 The DbJECthES ot the pFDJECt is to “establish
approprlate technology . for palawmja crop pdeuctlon thrmugh
ploneerlng research for the lmprovemeﬂt of crop praductlon

system} ‘crop nutrlt;on technolmgy,.and pests and di5eases'

‘management. To produce. gmod?seed'” héfvestihg~ timé-.ahd
_dryihg.method play an 1mpcrtant fmle.- Tﬁe dedisibn as Wheh
to harvest is always arbltary Harvestlng toa early mEanse

an e: cec51ve amaunt of shatter and seed fall to the ground
and . be lost. Seed must be dried hefore 5t0rage$ as lhiqh
seed moisture content du%ing'stbrage_i51dﬁe of the main
reason  tor the loes of abii?ty to gérmiﬁaié. . To 'incféaée'
the grain yield, it should be needed the amount of nutrient
uptake . and water ab orptlon.' Most Df'expetiméhts haQe'been"
done from the viewppint of soil chemistry, “that is the
improvement af tep soil ﬁrobleme; It is imﬁoktanf for the
nutrient uptake, water absorption and nodule | growth Lo
improve the soil conditians; not only topsoil but “alsoc
subsoil. Expectency on  Rhizobium 1in  1mproving legume
production, particularly in sovbean productimﬁ. Especially
in fndonésia, with graduat and great extension of soybean
cultivation anto newly—cleared lands outside Java, it is
pectmd to be .akile to save . chemical nltrogen Tertlilzer by
ntilizing |hizebium inoculants. Rhl*@blum can  wotk well

only when nitrogen is limited.
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'ijectivgs

o ._This prqjett' ié expected to Suﬁport regeafﬁh in
'pglgwija.;rpp_pruducfion;_and to'CQntribute fhe déVelopment
of . Saybeahs_and corn productibn thrﬁugh the IEStabliShment
hf_ apprbﬁriate techno!ogy._ The objéctives of reéeafth ~an
p;aﬁt physiqlngy gmvered.seed physiolﬂg?,.plant hﬁtritian,

and soil microbiology

i. .TD study the effect of drying methods; storage and
environment conditions, on the quality of soybean seed,

expressed as germinability
2. To study plant-soil interaction in palawija production

3. To select and +to  idetify nigh N-firing ability

Rhizabilium strains for inoculant production

Research findings

Itx_;s generally acgepted that soybean seed wviability
in stbfage very much affécted_ by air temperature and
ﬁumidity. To keep germinability of soybean seed,
éxﬁerimant was cohducted in a stalactite cave 1in Ciampea
Bogor, to ‘know the possibility of a cave as a store af
seeds. From this experiment it was found that after 13
montﬁé soyhéan éeed storage at a ‘mountain cave,  the
gérmination per;entageé was still 81% by using vinyl bag as
a cpntainer. Stofage af.Cimanggu_with room temperature and
vinyl bag, germination percentaées was 1b&%. By using
cotton bag,'at 79 days.after storage at Ciampea, and 283
days after storage at Cimanggu, germination percentages was

O, Observation on soybean seed storage under farmer’'s
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condition have “been. done in 'Garﬁt._ From the sample
collected, leStUFe content at harvest 3%.2%  in avewa@é,
and drylng Eeed far stcrage 9 54_10 SZ. After'fiﬁe‘ mnﬁths
by us;ﬂg plastlc bag Hlth 1n1tlal molsture cantent at 7. Bﬁ,
germlnatlon percentages ahmwed the hlghest (94£ far 5me11
size, and 89%L for blg 51 e} T o0n the other hand by' uslng
cotton bag small size gave lower germlnatlon 'pefcentéges

than big size (9&% and 96%).

Yiélds Qf several_crn¢5; namely cdrn, soybean. peanut,
5Weétﬂjbdtatm, Cand lmwlaﬁd.}ite;ﬁére 'cbmpared ‘under no
fertilizer and with fertilizer at Citayam.  The highest
response was carn, followed by Iawiand.rice (IRZ&G) . Under
o fertilizer, corp aﬁd.sweet.potatd decreased éﬁ hé}vest
index, -but  on éoyﬁean. peéhut and - lowland rice “nearly
constant. _Génerally nutrlent uptak on Cofﬁ decreased
under  na fertilizer, but not for other crops. Same trend
as nutrient uptake, nutrient removal | on corn  decreased

under no fertilizer.

Several preblew 59115 from different. locations have
been collected to study on the ‘growth recordlﬂg factors - of
prublem 50;15,— Seven - 5011 types namely  Red Yellow
Fodsoliz, lLatoseol, Peat soil, 'Acid4SQ1phaté, Andasol

Grumusnl, and Regosol have been analyzed.

Stﬁdies an the effect of soil phyéicél propeftieé an
soybean have bPen done by u51ng s011 :amplﬁ frcm. Central
Lampung at’ the Cﬂnter of smybean productlcn. The ‘réaults
of this eaperlment indicated that available water holding
capacity has gradually decreaspd with cultivated time.
Available cations decreased. especially K was clearly
decreased. Nitrogen and potassium content in. leaf, stem,

and pod clearly decreased with elapse of cultivated time.
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From East Java, Lampung and West Java .at  soybean
production area have been collected i49 Rhizdbium stirains.
Six and 29 Rhizobium strains have been introduced from USDA
and Japan respectively. As a beginnig to select acid—-Al

tolerant  inoculants, variastion in tolerance among  strains

was examined by a simple agar plate method. The result
showed that there 1is a wide wvariation in acid—-Al
tolerances. Fourty seven strains were in telerant, 3

strains were tolerant to highly tolerant, and 9 sStrains

were tolerant.

Impact_ of the research findings

Htilization of vinyl-bag with airtight condition at
low initial moisture content of seed (+ 8¥%) could increase

viability of soybean seed.

Cave cendition for covbean seed storing experiment can
be simulated py establishing an under ground room. . This
possihility have to be studied further. We have to
consider how to maintain not - only gqood soil physical

candition but also chemical ar nutritional conditions.

Use of Rhirzobium in soybean production in Indonesia is
vary . important. Investigation of acid—Al tolerant

Rhizgbium is cne of the benefit due to increasing saybean

praduction.

— 115



‘Coun ter’parts 3

1t

- SeéduPhysioldgy '

a Sukarman
u'Endang'YunifHaStuﬁi

® Supriaman’
Flant Nutrition
n'Irwan-NagutiDn

® Mono Rahardjio

n Rahmét.Suhadi

e A, Choliludin

® A. Xarim Makarim

Microbiclogy

® Rasti Saraswati’

m Zainad Nunung

— 116



RESEARCH REVIEW OF BORIF-JICA
RESEARCH ACTIVITIES, AGRONOMY DIVISION
: 19861988 '

INTRODUCTION

The 'gengraphical lotation shows that the groups  of
islands which make up Indonesia spread widely and entirely
‘within thé_ tropic. Climatic ronditions as well as  soil

tvpes are varies.

Agricultural land for major -SnybEAn growing areas
according to the National coordinated rain legumes
réeearch'proqram are classified into four types, they are
irrigated wetland, rainfed wetland, rainfed dryland, and
NeEw opehed land. 'Considerihg:differences in production
system, constraints, and cultural practices among the land
tvpes, it is very important tc select typas of sovbean

variety which iz suited to respective land tyﬁe.

& stable supply of good quality is prereguisite  for
efficient and high yield cof soyvbean production. Hot, wet
climates, diseases and insects under tropical conditions
however, seem to thrive coaditions that are detrimerntal to
seeds. Sovbean seeds are classitied as "least storable”,
can not withstand high temperature and relative bhumidity.
Therefore, packages which are resistant toc watervapor or
ather methods which able to keep low seed moisture content

are needed.
In irrigated wedland, soybean planted after rice

harvest may facing excessive scil wmeisture. Without

draining the high soil moisture conditions resulting  In
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pnwr 5eed1lng emergpncp Drainage'cahals can be also used
for xrrtqatlng the fleld 1f drought stress ’DCCUFS ﬁu%ing_
thé later Stages._ Need lnfestatlon and lodglng due to
excessive growth may reduce smybean yleld ' significantly.
Management. practlces ‘suth as hilling up_may'suppregs weed

‘growth and prevents Iedging;

In upland rainfedland and new opened land, :soybéans'
are widefy grownxih.inférﬁrépging_WLEh'btﬁér cr095 5ﬁch 55
carn and CRESAVA. Uﬁder Such_¢qﬁditibn5:50ybean;yields.aﬁe
uéually reduced. 'Iﬁ-ordér‘tm.mbfain higher_prqductivityrpf
soybeén, as well as_the intercropping syStems. Saybean

varieties which are suited to the system are needed.

" There are maﬁy s0il manégemeht problems in  Gpland
areaé"and a lot of %eséarch has peen done. Physical and
chemical properties diteriorate rapidly if cultivation
cantinues. without benefit of fertilirzers and- godd crop
residu_management,. Liming pratice has been feccmmehded to
ameliorate a;iﬂ soils. Methods, which ensure good iong
term resuits_sﬁch és the.use of cocarsely grounﬁ limestaone

however, are still lacking.
Objectives
Seneral : = To find ways and means af establighing
production te;hnique for stable supply of high
‘quality seed of soybean
s Ta tind ways and means of establishing

econamical technigue for stablé and high vyield

production of soybean
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Specific

.

To find out some high storabiltity seeds of

collected local varieties

To find out  a proper  sovbean  seed storage

method

To evaluate growth and yield performances  of
five sovybean varieties under irtercecpping with
oorn

To determine the effect of artificxl shading on
growth and yield of ten local and improved

varisthies

Ta claridy the effacts o
and phesphate ferti

1
performances in acid seils

Te study the affects of saturating soil
moisture, hilling up and variety on aogybean

gramth and yield

Ta compare the response of soybean varietiss to

hilling up
Ta ctlarify the respons=s of soybean varieties

an  soil! moeisture sbress imposed  at different

growth stages

—119—



Ressarch activities

The research activities during the wet  season

198671987 to dry season 1987 covering seven titles, . they

e

~4

Selectidn of .high goybean seed storability uwunder

natural conditions
Effect of storage on sovbean seed guality

Srowth .and yvield performance of several varieties under

intercropping with corn

Effects of shading on the performance of several local

and improved soyvbhean varieties

increasing soybean yield through' improving acid soil by

using coarsely ground limestone
Effect of agreen manure, lime and phesphate fertili-
zation on  vyield perfdrmance of soybean grown in acic

soil

Effect of soil saturation, hilling up and variety’ on

soybhean growth and vield
Responses of improved soybean varieties to hilling up

Response of soybean varleties to water stress

—120—



RESULTS AND DISCUSSION

Soybean local varieties had been collected from West
Java, Central Java, East Java, Lampung, Aceh and East’  NMNusa

Tenggara. provinces during 1996-1987 pericd. Of 113 "local

vakieties“ calliected, 14 varisties have been selected and
weie considered superior the other varieties. To select
varieties with high germinability some seeds of the

collected varieties were stored in cotton bags and kept
under ambient air. Although growing evidences =hows the
existence of genetic defferences in soybean seed guality,
_ggrminatimn test done at =ix months after storage showed
that «aone of the local varieties could germinate. Seed
moisture content just béfare germination test was 13 to 14%
and probably was the main factor causing the viability of

the seed had been lost faster.

To find out a prdper storage . technique, the
effectiveness of eight different combinations of packaging
materials and dehydrated materials ased for maintaining of
four soybean varieties were compared. The results showed
for 9 month-Storage under natural conditions, the highest
percentage of germination was given by seeds which was
placed inside sealed Al—Tfoil bag together with silicagel.
Aamong varieties, Tidar has had highest seed storability.
Several works also reported that small seed size of soybean
has better germinability than thase of big sizes. As
expected, aluminium foil which is more resistants to water
vapor maintained the viability of the seed better than the

leze resistant gne such as polyethylene bag.

The . arowth and yield response of five soybean

varieties under intercrapping with corn showed that 1light

intensity reached the soybean was affected by rows positian
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and sunlight direction. Under intercropping, significant
dlfferentes among rows were faund where the yield of middle
rows,  fourth and first row was in the Drdpr high - to low.
Amonyg 'the soybean yarletles. tesued (Bwlunggung, Orba,
Lokoﬁ, and ¥Kerinci). :Béiuﬁgguhg was the most telerant _td
intercrapping.  Suggests that certain soybean varietids
have & trait tolerant to shading. Total seed waight —of
5aybean under 1ntercropp1n9 " was not  significantly

differspces from that qf mmnohultu._.

Artifical  shading =~ imposed on 10O édybeah'-vaﬁieties
Cduring . different gro&th stages indicated that higher ped
number was obtained without shading throughout the ‘Soybean
growth but there was no 'significant':différenCe befwegn
shaded and non shaded plants. Shaded ‘imposed during - the
entire growth reduced vield of soybean by about 247
Variety "Mo. 42" yielded best in both conditions, suggestea
that =eme local varieties more tolerant  to shading.
Evaluation of more sovhean varieties for intercropping

system is needed.

oil ameliocration on acid soil has been carrizsd out at

1L

Cigudeg, Jasinga and Batumarta, Scuth Sumatra.

At Cigudeg (pH = 4.9, exchangéable Al = 2.4 me.-lOn Ta
]l saturation = 53%, available P-Bray II = 6.0 ppm), green
manure, lime and F appicafiena showed that the effect cof F
and © lime was more - signdificant in contributing. Lo soyvhbean
vields. The effect of green manure (Cloctalaria juncea was
not clear). The combination of 9C¢ kg Pilg/ha and 5.6
ton/ha  of lime was considered sufficient. At Batumarta
where the scil pH = 5.1, eﬁchan@eable Al = 2.3 me/100 g and

Al-saturation = 49% =howed that the effectiveness of
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granules limestone (dolomite and calcite} was not
significantly difference indicating that the granule size
has had similar effectiveness to that of finersite. The
_rate af lime 1.5x exchangeable Al (t/ha) = 3.45 t/ha was
sufficient. Monitoring the long term effect of this
experimeht iz needed in order to obtain a comprehensive

effécts of treatments tested.

Two field experiments at Citavam experimental =tation
in whiqh the main objective was to clarify the effects of
hilling gp on soybean performance has been conducted. The
firet enperinent showed that =zaturating the s0il  moisture
increased yield by 21% and hilling up in addition to
irrigatidn increased soybean yield by 37%. The benefit of
hilling up in preventing plant lodging and suppresiﬁg weed
grawth were noted. Irrigation promote growth but hilling

up suﬁpreﬁsed weed growth and reduced lodging.

In the second experiment the responses of five so#bean
varieties (Wilis, Keringi, Tidar, Orba and Americana) to
hilling up were evaluated. As with the effects of
treatments  an  growth and Yield components hilling up
increased sovbean grain yield significantly rangesd from 28
to 124%. The percentages of yield increase were 281 for
Orba, 47% for Wilis, 57% for Kerinci, 63% fcor Americana and
1247 far Tidar variety. BRoth experiment showec that a
considerable vield increases caﬁ be obtained by hilling up
the =sovbean plants and there was difference responses among
scybean varieties. Similar experiménts needed to be tesfed
in other 'agraecosystemg. Hilling up practice 3is very
promising as way ot boosting soybean vield. A simple tool
equipsent in making the ridge and ecanomic evaluation of

the management practice are needed.
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CRIFC-JI0A MEETING
November 28-29, 1988

RBOGOR
PHYSICAL
RESEARCH FACILITIES
AND ERUIPMENTS DEVELOPMENT
:Intrcductian_

"The .ééntral Resgarch Institute for Food Crops (CRI#C),
fafmerly known ag\The Central Research Institute fer Aqri;ulture
(CRIQi has. been tryiﬁg to make it to be fhe "ecenter of
excellence" of food crops  research in Indcneéia. For this
purpose, it hed been stated iﬁ 1274 by this Institute that
adequéte labgratcry and greenhouse facilities must be provided,
tcgethér with manpower development. Therefore, rehabilitation of
the physical fasilities for research was started in 1968, when
fhé Muara Sees Center wés completed. In 1971, a complete set of
labdrafmry equipments for seéd technology was donated by the
Danish Government. Machineries and instruments were donated by
thé._Japanese Govermpent through aTca { Overseas Technical
Cncﬁeratidn Agency ).

Two years later {(1972), eight new greenhouses were built
under the Japanese aﬁd Metherlands technical assistance schemes.
Prior to this constructien, an agreement on Technical Assistance
beetween the Indunesian.Bovernment and the Japanese Gavernment
was signed in the late of 1970 for the initiation of in
indcnésig;Japan Joint Food Crop Research Program, where the
Japanese OTCA supports CRIA in promoting research activities in
the field éf plant pathology, plants viralagy and plants

ph#siolagy. The laboratory equipment and greenhouses received by
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CRIA from the technicai assistance progr ans of tﬁe:Jépaneée _pTCA
were valued at ¥44.140,880,00.

Activitieé af Jabaﬁ - Indahésia Jojnt Foond Crop Research
Program  based on the agreéméht betweeﬁ'the Government of the
Repubiic pf .IndonESia and the Bovernment of Japan, whi@h T was
signed in October 23,1970, Ha_é, contipued in 1972 and 1973 at
CRIA. A plant hﬁtritian 1abq?étdry Qith a _gfeen hoﬁse for
Départmeh£ gf_Plaht thsiolcgy wére completed at Siﬁ&angbaranq as
Qeal 'éé.ihe‘feﬁabiiitatidn a% facilities fcf‘the Suby - Department
af Diseasesrand.the Sub - bepartmént of Pest.

CRIA tngéther with its units was develmped and expanded in
1980 invnaning L.embang Horticultural Research Inst;tute énd
then feargéﬁized' in 1983, and is now known as CEIFC { Central
RESearch\Institﬁte fof Fndd Drops ? which céurdinatas & Research
insfitutes ; for Food Crops in _Indunesiaf By this new
crﬁaniéatianal structure of CRIFﬁ, Bcgnf Research Institute for
Food .Eraps {BORIF) became as an unit of research inétitute
composed of 3 departmanfs {i.e. Fhysiology, Rgrcnmmy gnd Pest &
Disease . Under this new organizational 5tfucture,-BDRIF consist
Vaf 7 researcher groups, i.e : Agronomy, Entomology, Fathology,
plant Breeding, Physiglogy and Socioc — Ecﬁnumic; The recording
phyéical facilities was previously ceﬁtralized, but by thig new
sffucture, it became decentralized. Thereforea, this
reargantzation to some extent resulted in the loss of record and
information. |

The _Devisicn of Research Fhysical Facilities within ERIFC

was formed in 1980 and again restated in the Presidential Decree
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in 1983." This division is supposed to evaluate the efficiency of
every facility used for research, and to formulate a technical

specipication of physical facilities requirements.

Laboratory and equipments

During 1977 - 1988, the equipments received from The
- Government of Japan are listed as follows :
Ca. 1977 - 1982,

Year items Quantity Valua#)
(%)
1877 1. Vinyl Tube 1 set 35.580
' 2. Vacum Pump & Aethers 1 unit {$419,00)
3. Parts for Centrifugal 1l set 310.0aG66
1. Reagent chemicals 1 case 2. 146G
2. Reagent chemicals 10 cases 4639.2153
3. Sample & Tech.Eg 1 case 145.341
4. Shibata miils 2 cases 32460320
3. Color Foil,=tc 1 case - 1.319.905
-4. Reagent chemicals 8 cases 524.5467
7. Microscope, etc 1 case 85,000
1979 1, Reagent chemicals 3 cases 172.713
1980 1. Reagent chemicals 11 cases 2.219.490Q
2. Driying oven 7 cases 3. 685.818
1981 1. Fuii Green Meter
Mdr. GM. 1 . 29 cases 37.281.3490
2. Distributor Yarn 1 case 50,9460
Z. Reagent chemicals 12 cases 1.234.141
1982 1. Soil Tester 3 rcases 319.560
Z. Medicine 15 cases 1.234.715
X. Balance 1 case 2.9561.444
19277 - 1982 ¥2.939.371

and #412.000

Handling cost (801) : Rp. 10.378.226
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b. 1983 - 1988

- e ek i o SR i Al i St T o S o A A i T e T

© 1984

1985

1986
1987

1988

11.

12,

13,

14.
i5.
14.
17.

18.

19.

Itemns ~Fuantity Value
: . (¥
Electron Microscope 1 case 807.8335%
Instrument and others 18 cases 14,242,348
15,070,203

na

na

ia

na
‘Automdtic Recording
Tension Meter 1 set 2. 458. 000
Tension Cup: 18 pcs 342.000
‘Extraction Apparatus 4 sets 94,000
Kipldahl Digester 2 sets 126.000
Butomatic Weather A
Caystem 2 upits 7.800. 000
Microreader 1 ==t ?50. 000
‘Micro drop dispenses 1 set 1.970.000
Actowasher for :

. Microplate 1 st F50. 000
Microplate 580 prs 290,000
Disposable Tips
for Dispenses 2 cases 18. 000
Disposable Tips : B
For Excell pipets 4 cases 21.600
Turbidimeter 1 set 700.000
Pippetman P-200 1 set 44 300
Ditto P — 1000 1 set 44,500
Ditte P — 5000 1 set 63. 000
Tip case 1 set 2.500
PT Atomizer for o
A.H. photometer 1 pc 53.0060
Angle for Rotor forf
High Speed Centrifuger 1 set 480. 000
Tube fgr Centrifuges
for 250 mi Angle

12 sets

Centrifuges

e s

13.200

Total value for 1988 only

£IF Jakarta

N R A N A N N I AR ) R IR N I BN I

¥ 17,322,300
17.920. 240

na = datas are not avatlable
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Thase equipments listed above, are parts of the equipments
which were delivered under ATA 378 project that had been 5iqgnad

on Dctober 92,1986 between the JICA Team and AARD, which included:

1. Seed Technalngi sector

H 14 items
1. DBiachemistry sector ] 8 items
I11. Shared Test sector : 13 items
v, Hi:rmbiolngy sector H 15 items
V. Glass ware sector : 2 iteas

Farm mathinér? and field squipments

Farm machineries and field euipments include thresher,
moisture tester, sprayer, power tiller, and other technical
equipments which were formerly grouped into Agricul tural
equipments., From 1977 - 1982, the tatal wvalue of those
equipments were  ¥280.151.225 and $  1.991.16  excluding
Rp §9.72?.51? for handling cost. Further itemization of these
equipments are not known so far, because it was difficult to
identifythe respective item and some of them were already

disposed.

In 1?83, the total value of this group of eguipments were
¥ 50.&52.288 and Rp. 160.000 excluding amount of Rp.4.835.000,-
for handling cost. In this group , included TOA Conferences for
CRIFC. Repairing materials, automatic woltage regulators and

personal computers were received in 1584,
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In 1985 and 198&, the following items were  delivered to

1. Hygrometer/Digital Thermometer --c=.c- ¥100.000

2. Measuring, Test équiphént, and : — i
machine parts (10 €ases) .«iideevn-.-19.789.645 -

3. Color Scale Belt L.sesoeesssanusssusson 393,198

4..Agritgltural Machinery {21 tasés}-..,.31.519.492

;;talu¥ 51.802.335
Un&er ATA 378 pfpject, there werei4 hand trakfgrég.ﬁ'-power
sﬁrayers; 10.Iautéhatic-sp;éyegs,'ﬁ.knépégek ép;ayer;fsﬁ power
brush.tutfér éné_é_hammef'knife_muwer'were ﬁélivered to BDRIF and
had heen distr?buted in April 1988 by BORIF ta its unit of
statians.. | 7 |

Construction

There were méﬁy_ﬂnité af gfaen housés which had been built
since tﬁg gigniﬁg_nf the agreement betweh.the.ﬁavernment g% the
R and the Bovernment of.Japan on October 23, 1970. Th? accurate
datas for this secfar -are pot available and scéttered in
Physiolugy, Qéfnnaﬁy as weel as in Pest anﬁ Diséase Department.
The latest and the'mast_éxpensive iabdfatcry ever bujlt uﬁder
JlCQ:CRIFC proje&t;.ié the Labnratﬂfy'fnr Bicféknolcg? Résearﬁh
in BORIF which was inagurated fecentiy by fhe _Niﬁistér .fnr
Agriculture. This building composed of 1.850 o2 floor for

iabortnry andg an 120 m= nf green.hcuse :
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-Reariﬂg gl ass house for -FPathology Department was donated by
JI1CA this year thrqugh The Directorate of Foad'Craps Protection.

This green house measures 5.4 x 12 m.

Vehicles

Thé”'newest vehicles donated under JICA - CRIFC project was

- NISSAN T 720, manufactured in 1993 and the oldest car were 2

da

units of Toyota Land Gruiser, 1977. Those vehicles consist of :
ilfﬁnits of chéta Lana Gruiser
2 units of ISUZY Micro Bus
i-units of Tdynté Coasfer Deluxe
1 units of Datsun Pick - Up
g uniﬁa af motorcyels
- The tn‘ii:al. .Value of these vehicles were ¥72.652.274 and
% 11.765,34,e#§1uding At amuuﬁt of Rp. 13.135.407,28 for handling
cost. SamEIDF those vehicles were being sold te its respective

holder based on the Presidential Decree in 1984.
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RESEARCH PRUGR@M.aFfBIDTECHNDLDGY:FDR-STRENBTHENING
PiQNEER:NG RESEARCH FOR PALAWIJA CROP PRODUCTION
' CPROJECT (ATA 378)

INTRODUCT 10N

The objective of the food crops research. is to
suppbrt the:food_crcps develppment progtram including :
1. Increasing food preduction for sustaining  feod  self-

sufficiency

2. Increasing food production for local industry, export,

o and import substitutes
‘3. Supporting food diversification

A Incréasing income and amployment opportunitiess through

"the generation of appropriate'technolagiés

infact, Indonesia has succeedéd to attaih self-sufficiency
in rice in recent years. However, it is not an easy task
to maintain it Incréasing_population pressure has caused
the expansion of food crop production into problem soils

such as red yellow podzolics. Shitting.of food crops  into

other mast prafitable caommodities, pest and disease
outbreak,drought and fiood remain serious problems
affectiﬁg the efforts to increase food crop pruducfibn. In

order to produce sufficient . food crops in the future, new

brekthroughs should be created.
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There is an increasing interest in developed and
developing countries in applying biotechnology to s0lve
prgb1§m§ of their agricultural production. Until now
cnnventiohal plant breeding is still the principal tool for
crop improvemsnt. In recent years, however, new technigues

for  combining and wmodifying plant germplasm have been

develqpéd. hile these techniques may produce important
improvements in  some major food crops, they have
demqns?rated eﬁciting potential for speeding breeding
processes, increasing the diversity of germplasm an&

accomplishing crosses that are biologically impossible by

using conventional methods.

The manipulation of microorganisms 1s another aspect
at bictechnology. A number of beneficial SO L
microorganisms associated with crop species have been known
strongly influeﬁcing'the hiological output of the related
érop production system. The most obvious examples are
where there is an interdependent relation, such as the
symbhiosis VbetwéEn_.Rhi:obium and its legume hosts, and
5etweén mycarfhizél fungus and its hosts. The utilizatiaon
of theée microorganisms can improve nutrient uptake af the

croﬁs and increase fertilizer efficiency.
In view of the BORIF mandate for conducting ploneering

research, 1t 1is essential to strengthen its rezearch

capacity on biotechnology.
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RESEARCH OBJECTIVE |

Based on the background described above the following
research objectives are'prbposed_: ' '

{. Establish a germplasm resoursce of microorganisms

2. Explore the potential of biotechnology in the endeavaur
S to increase vield and'quality_df food crops, to maximize
the role of microorganisms in  the improvement of

fertilirer efficiency and nutrient uptake.

RESEARCH PROGRAM

Activities related to biotechnology research actually
have been undertaken in recent years with emphasis in  the
area of soil microbiolngy: In relation to ATA 378 some
research. activities have been conducted inéluding - :
coliection, isolation and identification ‘of  rhizobia,
evaluatiaon of effectiveness and cnmpaﬁibility of rhizobia
strain, and 5creenihg for tolerance to acid and aluhinium

toxicity.

The proposed research activities are presented in

Table 1.
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Table 1. Proposed research activities

Research activitieg

Microbiology

Tissue culture

Biochemistiyy

7]
N

Lh

Eollection and isolation aof micro-
organisms {(Rhizobia and mycorrhi-—

zal fungi}

Effectivenasss and compatibility of

rhizobia shiains

Selection of rhizobis strain tole-
trant to envircnmental stresses

{drought and high temperatures)

Methods of shizobia and mycorrhi-

zal fungi storage

Methods of interplying mycorrhi-—

zal fungi on axenic culture

Selection of efficient mycori-hi-

zal fungi strains

Embryo rescue for major food crops
Production of haploid food crops
In vitro propagation of planting

material for food craps

Identification of bicchemical
substances for hig yield and good

quality

Identification of pathological

agents of food craps
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TRAINING AND RESEARCH FAGILITY REQUIREMENT

Table 2 presents the current number and specialization
of research staff working for'the-implemehtation cf the
reéeatéh program.. To  gain. knowledgé and skills ~ in
"bictechnolegical technigues, post graduate and short  term
trainings for the staff 'are- Necessary . The sort of
training and number of participating staff is presentsd  in

Table 3.

Table 2. Number and specialization of the current ras=zarch

staff
Specialization Education level
£nb MSc RSc
Microbiology Y i =
Tissue cuiture : b3 : . 2
Siochemistry - . i
Flant Pathology 1 o1
Bioconversion 1
Table 3. Short of training and number of participating
staff
Short of training Number of participating staff
Post graduate Shart term
Microbialogy L =
Tissue culture i 2
Biochemistry 2
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Counterpart :

% H. Inoue

Researchers

& RDM. S;maHUngkalit
s M. Fathurochim

® Rasti Saraswatli

r Munung Zaenab

e Kosim Kardin

s Masdiar Bustaman

% Saptowo

» Diah Muraeni

@ Selly Salmah

® Alberta Dinar Ambarwati

- 137 -



BREEDING RESEARCH OF BORIF AND COLLABORATION
PROGRAM WITH JICA

INTRODUCTION

The mandate of BORIF are on'pioneering research and
commod ity anaiysis. Therefore, the ultimate objectives of
the braeding research program are tm develop and to provide
breeding materials, informations, knowledge and

methodologies that will be used by other sister Institutes.

The research program on breeding should be aimed at
zglving problems or constraints in production system and at
opening new apportunities through genetic manipulatien of

the crops.

In order to meet the goals of the breeding program,
there wmust be : (1)} available gene sources for trait (s)
being improved, which is transferable to breading
popu}atioh, (2) practicable and reliable selection methads
to identify genotypes carrying the improved traits, (3) No
strong negative correlation between the improved traits and
desirable agronomic characters (yield, quality, maturity,

-~
etc.}.

The success of a plant breeding program doss not
depend only on availability of genetic variability of the
traits to be impro@ed, but alse depends on  personnel

capability and facilities availability. The manpower

bt

involved in breeding program as well as research facilitie

are still limited (Table 1). Therefore, opportunities fo

m

callaboration work with cther agencies like JIEZA will be

helpful for strengthening the breeding research program.
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RESEARCH PROGRAM ON PLANT BREEDING

The general aobjectives of the breeding program are

develop varieties adapted to each agroecolagical zone,

high and stable vields and good quality.
The characteristics that need to be considered
each crop in breeding program are as follow
Soybean
2. For rainfed dryland area, non-marginal land

& Farly maturity, 80-85 davs

& Tolerant to shading

to

with

for

8 Tolerant to diseases (rust, leaf bligh%, anthracnose,

bacterial pustules, viruses)

» Talerant to adverse wether {good sged or grain
guality under high moisture or heavy rainfalil}
@ Tolerant to insect pests  (beanfly, pod sucking

insects)

@ odglng reistance

b. For dryland, acid soil

p Tolerant to acid soil and Aluminum toxicibty

&« Tolerant to diseases (rust, leaf blight, anthracnose,

bacterial pustule, viruses)

s EFarly maturity, 80-83 days
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¢. Far wetland, dry season crop.

8 Tolerant to water'lagging during vegetative stage

'm  Farly maturity, 70-80 days '

® Tolerant to diseases (ru5t$ virusas)

m Tolerant to inséét pests (beanfly, pod suchking
insechs) ‘ _ .

» Tolerant to drought strass at generative stage

Peanut

& Early maturity, BGfQO days . _

& Resistant to diseases especially bacteriél wilt, leaf
rust, Cercospora  leaf spot: and  viruses (peanut
stripge virus)

® Seed with short ﬂormancy; 2-3 weeks

e Tolerant to acid socil and Aluminum toxicity for
specific area

Mungbean

o Early and synchronecous maturity, 59 davs

2 Resistant to diseases especially Cercospora leaf
spot, leat rust, scab, powdery | mildew, and
Rhizoctonia stem rot '

= Jolerant to drought stress

 0Good cooking Quality
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Carn

- Early maturity, 80 davys

@ HResistant to downy mildew

® Tolerant to acid soil and Aluminum toxicity

w Tolerant to drought streass

» Tolerant to water logging

Cassava

& High starch content

®« Good root shape and configuration

a2 Mon-branching plant type

L rought tolerance

& Early bulking (harvestable at < 8 months)

@ FResistance to major pests and diseases (red  spider
mite, cassava bacterial hlight, bacterial wilt,
Cercospora leaf spot)

Sweet potato

s High dry matter and starch content

& Good root shape and configuration

s HBushy plant type

e Carliness {(harvestable at < 4 months)

e FResistance to major pests and diseases (weevil, scab,
viruses}

» Good taste, texture and performance of root

A =ide from the above breeding goals ot the crops,
there are several characteristics that need to be
considered during the selection, ar may become <specific
breeding objectives of thé crop, as follows :
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Soyhean

« Good saed guality fraund,.yei¥aw,_sﬁall' te medium,
cize 1 10-13 gf100 seedés light Rillum color? '

& Se=d longevibty, uﬁder_rccm temperature storage
a Coopatible to Rhizeplal straing

% Suitabie for foed industries tofu, teaps)
a High protein content, aover 4Sx

e Low lenoleic agid, for beitter o1l guality

Paeanutl

¢ Sood sating guaiirty, suitable for food industrlies

a tLarge, round kernel, with light seed coat color

]
m
]
w
e
B
]
]
in
rt
0o
=
w
L
i}

Corn
e Soog nhushk cover

s Medium plant height

2 Good agrunocmic characters
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Cassava

m Tazy peeling
@ Adaptability to low lang conditions alfter rice ceop
# Law cvanide content
L3
Sweet potato
@& Mon—sweetness suitable fur wvegetable {as potato
supstitute)
& ASdaplation o eriner rainfzd low land  {drought)  or

zonditicns

The breeding activities are organized in several
stages. where cach stage is complementary to  the cthers,
leading to the releass of improved varieties accepled by
farmers. Tiw: stages of the breeding activities are as
follow :

1. Bermplass introduction, callection, maintenance and
characterization

2. Varigtsal seresning to identify varieties/sirains as ¢
gene source of the desirable Uraits

. Fapulzation development  through man.sal o matural
hvbridization procgram

4, Selection and line development

=, Pfeliminary vield testz=

y’lE‘i

r

d -t

=

i
Pl

or multilocztional

Iinitial increase of breeder

seed and

I S U

. Hreeder producticn

343

vigld tests
seed or planting mabtsrial

malnitenanco



Tahle L. Seasarch  angd tacholdian WOrK Ly on nalawiia
bresging at RORIF.

Fducaticral

Comodity s uny t lévei_ ' - ' Total
€3 52 St S85/5MTA
Germplasn - = - 2 i
Soyhean 2 - - 4 N
Tganut - M — 2 =
dungbe=an - - 2 1 Z
Lorn L 2 = 4 Q
Cacsava & Swest 1 i - = 5
polsto
Total 4 N b 1&
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EXPECTED COLLABORATION WITH JICA

The research topiecs or activities of high priorities

to be déveloped in collabaration with JICA are as follows :

1. Germplasm introduction, collection, maintenance and
characterization of palawija crops {soybean, peanut,
mungbean, cassava, sweet potato, and corn)

2. Selection and screening for acid soil and  Aluminum
tolerance on soybean and peanut

3. Selectien and screening for drought ftolerance  on

" soybean and mungbean

A Selection and screening for high protein content on
sovybean

5. Anther or pollien culture of corn

&.  Seiection and screening for acid seil and  Aluminum

tolerance on corn

7. Selection and screening for dkaught tolerance on carn

3. Selection and screening for low cyanide content & on
cassava

$. Selection and screening for high starch and high dry

matter content on sweet potato

1o, Study on  flowering hehavior of  cassava and  swast
potato
11. Cytogenetic studies on all major crops

Researchers :
2 Narman M.

e Arsyad

» Ahmad Dimyat:
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RESEARCH PRDGRAM QF'PHYsiULo@v DEPARTMENT OF BORIF ON
PIUNEERING RESEARCH FOR PALAKIJIA CRUP PRODUCTION
PROJECT (ATA 378) (1989- 1991)

INTRODUCTION

- The develapment ot agriculture 1in Indonesia in
REPELITA ¥V has the ebjeétives among athers are to increase
crop productions; and to broaden crop divers:fication within
2ach _région in order to meet the needs for high nutritive
value of food. Therefore, Paléwija, 'ESpetially soybean,
has been giyen'attention by the government to be increased

i its production.

BORIF as a piloneering research institute may support
ﬁhe Mational program try generating  methodolcgies,
strategies, and basic knowledge and information on several

aspects that could be used hy applied. researchers or other

end-users . Fhysiology department will participate and
conduct research on the aspects of plant nutriticn, seed
physiclogy, and ecaphysioiogy. Collaboration with other

institutes could be expected to strengthen and accelerate

the achievement of high guality pioneering research.

The technical cooperation of the Jaﬂénwlndenssia Joint
Agricultural Research has been well estahlished far 1S
YERACS . Since April 1986 the Strengthening of FPicneering
Resaarch for Palawija Crop FProduction Project has been
conducted by BORIF s staffs and JICA's experis including
research, fraining, and equipment support., The tenetit of
this project for the department of FPhysicleogy of BFORIF  are
plenty such as mére research activities on 1mportant tupiﬁs

of plant nAutrition, seed technology, and microbiulogy:s
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technical training for researchers and technician on those

aspects 1n Japan; equipment support for research activities

ete., fFor the next three years, Physiolugy department will
continue callaborate with JICA's expert in research
activities, but  will .  concentrate maore on ploneering

research in accordance to BORIF's Five Year Master Plan.

Objectives
The cbhjijectives of this program are as follows:

1. To package exizting/maturing research on soll
management and plant nutrition, and seed t=chnology
into trechnological packages and data basis that could

be extended to end-users

2. To find new methodologies on  aspects of soil
amelioration, fertilization, and suitable agrececolagy

that could be utilized by applied recsearchers

]

To undertake pioneering research activities that will
provide information and knowledge on  the roles of
nutrients in the plant, the cantrol mechanism by plant
and its environment on nutrient uptake, distribution,
and wutiliration:; physiological and bischemical azspects
cf <ceed quality, the mechanisms of sesd detsrioration
and .germination; production and partitioning af
carbohydrate, protein, and lipids during plant growth

and develapment.
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RESEARCH PROGRAM

The Physiology Departmehf of BORIF has thfee_ manr
aspects of reseach, namely -plant nutrition, ecnphygialogy;
and - seed physioioqy,_‘The'main research subjects aof  each

aspect are described below.

1. Plant Nutrition

The - importance ' of  plant nutrition - aspects in
increasing crop production are well known. - Large'areas of
agricultural uplands in Indonesia have specifid problems in
relation to. plant'nutritidn.and crop production. @ Soil
characteristics - are need to be described in order to
efficiently, effectivély suppdrt high crop. vield . by
addition of small inputs. The role of organic matter
either pnatuwrally present in the soil ar freshly applied may
increase crop vyields. Study this aspect .in detail is
useful for increasing soil- productivify. The - fuil
understanding of the role of nutrients in the plant, the
control mechanism by plant and its environment on  nutrient
uptake, distribution, and utilization are important.  The
interrelated events with crop growth and production need to

bhe formulated bymean of crop modeling.

The following topics of plant nutritions are arranged

in priority.

1. Study on soil fertility maintenance at soybean based

cropping system

2. 5oil characteristics related to soybean and corn yield
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S4. Study on nutrient distributibn and translocation during

soyhean growith

4. Study the roles of organic matter on  improving and

maintaining soll productivity

o

Study on plant nutrition aspects using water culture

technique

6. Crop wmodeling for soybean and corn

2. Seed Physiology

It is important to anderstand the factors affecting
seed darmancy and germinatiaon; and the processes oCour

within seeds during seed development and maturation either

under cantrol or uncontrolled sterage in arder to
effectively, efficiently., and econamically establish
soybean seed preservation. Utilizing antioxidants,

germination inhibitors or promotors, good condition of seed
strorage are also 1mportant as a follow wup the ahbove

pioneering research results.

Several research topics are arranged below based on

priority.

1. Effects of drying methods on -germination percentage -af

soybean seed.

2 Study an clarification of factors affecting

germinability of soybean seed.

2]

Investigation of sSsoybean seed storage condition by

farmers.
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4. Study the roles of antioxidants  in seed quality

maintenance.

5. Hiochemical and ultrastructural changes during seed

deteriocration.
&. Development of seed vigor testing methods for soybean.

7. Influence of seed coat characteristics of soybean on

the rate of deterioration and germinatioh.

a. Identification of germination inhibitors and promotors.

3. Ebophysialagy

Factors that control crop yields need to be identified
on éite specific. Yield petentials of palawija crdps are:
climéte and genetic dependent. Therefore, the .knuwledge
af the effects of climatic factoers on crop grdwth5 several
processes within plant including carbohvdrate, protein, and

lipid production and partitioning need to be understood.
The following topics are arranged based on priority.

1. Distribution and translocation of carbohydrate —and

protein on corn and legume,

2. Study on plant type of soybean related to high vyield

potential.

- ﬁgfometeorological aspects of growth., yield, and water

oY

relatians with special reference to legumes.
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o

EXPECTED IMPACTS
The eupected impacts of this program are as follows:

Mew methods of fertilization and soil amelioration for

soybean that include utilization of chemical and/or

Drganic matter to achieve high and. stable 5011l
productivity with reasonable and feasible costs and
labor.

"Rasic Knowledge on several aspects of soil-plant system

for soybean and corn, including soil characteristics:
nutrient uptake mechanism and regulation: nutrient
distribution and translocation; carbohydrate, protein,
and lipid production and partitioning; and plant types
in relation to adaptabilty te their environment and

high yvield potential. Thuse knowledge could be

.extended to develop new methads of soil and  crap

ménagement tor site specific that will become wmare

efficient and beneficial for crop production.

Hasic knowledge on the mechanisms of seed deterioration
and germination; the roles of seed cecat and other
factors regulate dormancy and germination. Those
knoﬂledge could be extended to develop new technology
for better seed storage, more efficient use af
inhibitors or promotors for seed, and ta develop seed

vigor testing method for soybearn.



EXPERT NEEDS

Within next three'years'Physiolbgy'department needs the
following expert. '

Table 1. Expert needs for Fhysiology Department within

198%9-92

Research = field ' 1989/%0 1990/91 1991792
Flant nutrition W - -
Seed phveionlogy ® b M
Ecophysiclogy : - _' Y

TRAINING NEEDS

In order to improve the skill of either reseérchers or
techhiciaHS; the department of Pﬁysiology'héeq;their staffs
trained as shown in Table 2. _ |
Table 2. The needs cf trainimg for Physidlogy.Department in

1989-92 pericad.

Field of training 1989790 1990791 1991/92
Plant nutriticn . b -

Seed technology -

Ecaophysialogy _ — H Y



'RESEARCH PLAN FOR 1988-~1991 AGRONOMY DIVISION, BORIF

INTRODUCTION

| One of the major contraints to expand éoybean and
improving prbduction efficiency in Indonesia is .lack ot
avgilébility high gquality seedﬁ. Froducing and maintaining
good quality soybean seeds for planting ié problematic.
High quality seeds are needed to dbtain rapid and uniform
emergence, equally healthy seedling and in turn adeguate

plant stand.

Soybean seeds inherently deteriorate rapidly. There
are evidences on genetic differences of soybean seeds in
resistant to pathogen, rate imbihition of seed tissue and

ta deteriorate during storage.

Fraper harvesting time is very important in
maintaining high quality seeds. They are very susceptible
to such extreeme dehydratidn and rehydration, particularly
during the latter stages of seed maturation, are qﬁite

detrimental to seed guality.

Farmers usually store soybean seeds for a few months
before they are planted. Soybean seeds can not withstand
amhient storage conditions of high temperature and or high
relative humidity. Identification of suitable storage
conditions and method of storage 1is needed. Aside from
planting good quality seeds, good cultural and management
techﬁiQues need to be incaorporated to produce high quality

soybean seeds.



Soybean grown :Qnder.upland/rainfed condition. gften
experiencing drought, shading effects of intercropping
system and nutrient imbalance due to low so0il  acidity
related with Al toxicity, low P, Ca and other nutrients.
Ways to overcome or alleviating such problem3 need to be

clarified in order to obtain stable high yield of soybeans.
The general objective of the research is to find out
betfer ﬁays for mainﬁaining_and_ producing good quality
soybean seed and high stable soybean production in the line
Qith_National qurdinatedrgrain lequmes research program.

The speciftic objectives are

1. To determine a proper harvesting time for soybean seed

production snd technigues for soybean seed storage

Z. To determine the effect of shading on photosynthetic

rate and yield of soybean under intercropping

%. To study the long term effects of coarsely  ground

limestones soybean performance grown in acid soils

4., To clarify soyhean varietal response to hilling up 1n
combination with plant spacing or fertilization
Title of experiments for 1788-1991

® Interaction effects of hilling up and plant spacings.,
varieties and fertilization on growth and vyield of

soybean

- Method of souybean seed storage
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vl . B
Effects of water stress on soybean seed germination and

seedling emergence

Harvesting time and related factbrs affecting =aybean

seed germination

Fhotosynthesis activities of soybean crap under

intercropping/chading
Water stress on soybean

Increasing soybean yield through improving acid socil hy

using coarsely ground dolomite and calcite.

Personal JICA Expert :

-H. Mikoshiba

Counterpart :

Soetjipto Partohardjono
Djuber Pasaribu '
Sri Hutami

Endang Suhartatik

Ig. V. Sutarto

Yati Supriyati

fi. Rasyid Marzuki
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RESEARCH-PLQNT'DN ENTOMDLOGY 1989-1991
. BORIF/CRIFC-JICA (ATA 378)

Soybean vyield produétivity-in Indonesia is still  low
at about 0.97 t/ha in 1995. This is due to a wide range of

factors including insect pests. More than 20  species of

P

insect pests attack the soybean plant, but only some  of
them are lmpartant. They include bean flies Ophiomyis

Melanagramyvza s5jiae and . Melanagromyza

T
T
s
n
)
G
—
b,

dalichostigmay leaf feéderS'Spaddptera iitura, Chvesodeixis
chalcites  and Chaedonia inciuga;_léaf rollers . Lamprosema
indicata; nod  borers Etielia  rinckenella - and Etiella
hobssni; pod suckers Riptortus linearis, Nezara viridula
and Fierodorus rubrafasﬁiafuﬁ. Fecently the white fTly

Bemicia tabaci.

Integrated pest managament  combhine  all -possible
control tactice to suppress the insect pest population
under the sconamic threshold level. The control tactics

include crap rotation, sanitatien, synchronized planting,

warietal resistarnce, usg ot ratural enemies and
insecticides. Many studies have been conducted .in the
aress of ims2ct bLicecoslogy. warietal resistanc=s.  and
pecsticide  use. Most of the studies were only partially

conpleted.
The following are the chjiective of the study
1. Population dynamic of the major insect peats. on. soybean
s To determine the key pest status in different soyvhb=an
ecosystem and to Jdetermine the key factors regulating

the pest populaltion growkh

@ To clarify bictic charactors tropical soybean insets
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2.

-Etonomic threshold

Tao determine economic threshold of leaf feeders

éapécialLy 5. litwra and pod borers/suckers.

3;

3.

Biolagical control

To determine the role of natural enemies Tor regulating

“the population growth of major insect pest

fossityility of biological control ot soybean  insect

peste by introduced natural enemies

To evaluate the NPY far contralling leaf feeders under

field condition
To study the nopulation dynamics of eggs parasitecid of

paod suckers

Varietal resistance

7o screen sovhean varieties on resistant tao leat feed=r,

pod sucker, pod borer, whiitte flvy

To study the mechanism of resistance

Integrated pest control

Ta evaluate the effectiveness and efficiency of

different comhination or integration of several control

tactic far reducing the population of soybean insect pests.



The target of the studies are to get information of
resistant varieties to some major soyhean  insect  pests,
economic threshold of leaf feeders and pod borer/pod
suckers, biological contreol agents, key pest and hey factor

in different soybean ecosystem.

We eupect our finding would be usefull 1in  improving

insect pest management on soybean.

The following are the research personel during 1989

1991,

Expert :

® l_ong term : A. Naito

® Short term : HBiological control specialist

Insect pathologist/toxicologist

2

Counterparts

8 Wedanimbi Tengkano
® Toto Djuwarso

® PBudibardjo Sugiarto
. M. Arifin

& Harnoto
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2 Decemﬁer 1988

Dr. Soetatwo Hadiwigeno -

" Director Generdl, . _

. Agency fox Agricultural -
‘Research and Development,

. Ministry of Agriculture

Dear Sir,

It is our pleééure to submit- Hefewlth the Summary report
on the Technical Guidance for the Strengthening of Pioneering .
Research for Palaw13a Crops Production Progect (ATA-378).

The . Japanese Technlcal Guldance Team was ordanlzed hy the
- Japan International Cooperatlon Adency, visited the Republic
of Indonesia from 21 November to -3 December 1988.

Durlng 1ts stay in the Republlc of Indone31a,-the team
had a series of dlscu551ons with Indonesian authorities
concerned and Japanese expert team 1n respect of Lhe desirable
1mplementat10n of the proaect

We would like to take this opportunity ﬁo express oy
sincere appreciation for the warm cooperation and kindfull
arrangement extended to us.

Very truly yours,

WW

Dr. Toshihiro KAJIWARA
Team leader, The Japanese
Technical Guidance Team

CC.:

- Dr. Ibrahim Manwan,
Director, CRIFC.

~ Dr. A, Syarifuddin XK.,
Director, BORIF.

— Dr.. Takanori IGARASHI,
Team leader, ATA-378.

- Mr. Y. KITANO, :
Resident. Representative,
JICA IndoneSLa Office,

- Mr. G. YUKAWA,
First Secretary,
Embassy of Japan.
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SUMMARY REPORT OF THE JAPANESE TECHNICAL GUIDANCE TEAM
: FOR :
THE STRENGTHENING OF PIONEERING RESEARCH FOR PALAWIJA CROPS
: PRODUCTION PROJECT (ATA-378)
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SUMMARY REPORT OF THE JAPANESE TECHNICAL GUIDANCE TEAM FOR
THE STRENGTHENING OF PIONEERING RESEARCH FOR PALAWIJA CROPS
PRODUCTION PROJECT (ATA-378)

I. Intreduction

The technicAl'cooperatidn for the_Stréngﬁhening of Pioneering
Research for Paléwijé Crops Prodﬁctioﬁ Projeét (hereinafter
referred to as "the Project") started on 1 April 1986, based
on the Record of Diécussidns and'TenﬁatiVe Schedule of

Implementation signed on 31 January 1986.

At the third year.Of the project,'the Japaneée.Technical
Guidance.Team (heréinéfter referred to as "the Team") headed
by Dr. Toshihiro KAJIWARA has been dispatched to the.Republic
of Indonesia to make smoother progress of thé project
activities, from 21 November to 3 December 1588. {(Ref. ANNEX I
and II),. '

The purpose of the team activities are:

(1) To grasp and evaluate the progress of the activities of
the project.

(2) To clear up the problems on the implementation of the
project,

(3) To consult to make an annual work plan 1989/1990.

{4) To attend the opening ceremony of the facility for
piqneerihg research for palawija cCrops.

(5) To attend the seminar about plant breeding by
biotechnology.

Through the fruitful discussions with_officials and

researchers concerned on the Ministry of Agriculture as well

as counterparts and Japanese expert team has come to realize
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that the project is successful under strong expectation and

enerdetlc arrangements both of the Indonesian and Japanese
government.

We are pleased to express our sinéere gratitude and
apprec1at10n to the director of CRIFC, Dr. Ibrahinm Manwan; and
all officials concerned who extended us a heart-~felt and
exfectlve cooperation during our stay in Indonesia. We are
espec1ally drateful to Indonesian counterparts and .Japanese
expert team headed by Dr. Takanori IGARASHI who have fully

attended meetings with the team.
II. Comments and recommendations

From the results of our discussions and surveys, a summary of

comments and recommendations on the project activities is as.
follows:

1. The cooperative research works could be well carried
out under condition that Indonesian counterparts and Japanese
expert team work together, Mutual communication is one of the
most important things for cooperative research works. The
relationships not only between Indonesian counterparts and
Japanese experts, alsc among Indonesian researchers and
Japanese experts in each Department should be more close. We
would like to recommend that Indonesian staffs and
counterparts communicate with Japanese experts more deeply
rather than as before.

In this connection, it is recommendable-that meeting, which is
effective for exchanging views on the project administration
and 1mplementdtlon, is hold periodically, in addltlon to joint

Committee and Joint Meeting.

2., It is recognized that Indonesian side has financial
problem. Naturally budgetary problem is first limitation
factor whether the project will be implemented smoothly or

not. Then it's also considerable that some assistance for
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local expenditures by Japanese side is very helpful for
research activities. However, in prinClple,-local runnlnd cost
- should be taken 1nto necessary steps by Indonesian elde. We
rrequest "trongly to give special con51derat10n on buddetary
.arrangement ' o | '

Especxally the fac1llty for plOneerlng research for palaw1ga
crops has been completed in this year.' The buddet for the
running costs of this fac111ty is needed to allocate from

Indone31an side. .

-3.- Indonesian side ‘proposed to add in collaboration
‘activities studies on blotechnolody and plant breeding. We
pndenstand that the proposel from Tndonesian side may bhe
implemenﬁed ih the line with the Recofd of Discussions and the
Tentative Schedule of Implementation,"hewever,' the further
discussion about'deﬁeils of activities is needed between

Japanese experts and Indonesian staff members.
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ANNEX T

o MEMBER’S LIST OF
JAPANESE TECHNICAL GUIDANCE TEAM ON
THE'STRENGTHENING OF PIONEERING RESEARCH
FOR PALAWIJA CROP PRODUCTICN PRQjECT (ATA-378) .

Assignment & Name

(1) Team'leader
Dr. Toshihiro KAJIWARA

{2} Breedihg
Dr. Teruo ISHIGE

(3) Research planning
Mr. Toshinori ISHIKAWA

{4) Coordinator
Mr. Takeshi WATANABE

Present positioﬁ

Former Director General,
Tropical Agriculture Research
Center, Ministry of
Agriculture, Forestry and
Fisheries (MAFF).

Chief of Laborateory of Plant
Cell Breeding, Department of

GCell Biology, National

Institute of Agrobiological
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Resources, Hinistry of
Agriculture, Forestry and
Fisheries (MAFF).

Chief of Research Cooperation
Section International
Cooperation Div., Agriculture
Forestry and Fisheries
Research Council, Ministry of
Agriculture, Forestry and
Fisheries {MAFF).

Technical Cooperation Div.,
Agricultural Development
Cooperétion Dept., Japan
International Cooperation

Agency {JICA).



ANNEX I1

SCHEDULE OF THE JAPANESE TECHNICAL GUIDANCE TEAM

Date Schedule
Nov, 21 (Mon) Arrive at Jakarta {GA-873).
22 (Tue) Courtesy call to the Embassy of Japan,

Agency for Agricultural Research and
Development {AARD) and JICA Indonesia Office.
23 (Wed) Courtesy call to Central Research Institute
for Food Crovns (CRIFC), Begor Research
Institute for Food Crops {BORIF}, Preparatory

meeting with the personnel concerned,

24 (Thd) Preparatory meeting with the personnel
concerned.

25 (Fri) Preparatory consultation with counterparts
concerned.

26 (Sat) Seminar dabout plant breeding by biotechnology

Opening ceremony of the facility for

pioneering research for palawija crops.

27 (Sun) Preparation of Joint meeting.
28 (Mon) AARD-JICA planning, coordinating & review
meeting.
29 (Tue) AARD-JICA planning, coordinating & review
meeting.
30 (Wed) Investigation on site for research.
Dec. 1 {Thr) Investigation on site for research.
2 (Fri} Reporting the results of the team to AARD,

the Embassy of Japan, JICA Indonesia Gffice,
Departure from Jakarta {GA-872).
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Plant Breeding by Bictechnology: .

by Teruo Ishige
":Department of Cell Blology
fNatlonal Instltute of Agroblnloglcal Resources'
T Tsukuba, Ibgrak; 305, JAPAN |
1. Introductlon o . | .t .

Recent remarkable progress 1n the fleld of plant cell culture,
nell.gafu51cn and f gene transformatlon .has expanded the
p0331b111tles to improve [ex1sttng czop plants and to produce new
one. ThEIG are dynamlc research act1v1t1es u51ng blotechnology in
experlmental blology ' Thls movement -affects plant byeedlng ‘and
- many countrles have‘ .béen' developlng : new' -pronCts“ for .
Vblotechnology 7. There is é_ great p0331b111ty forf'genetic
1mprovement of plant by new blotechnology, because new teéhnique_
will be able to break throuﬂh the llmlts of tradltlonal gene
ménipufation; such’ a$ cr0331ng,'ﬁutatlon. prever,.conventlonal
'bréeding is providing nuch benefits fnrtagricgltual prndubtiqn
through newly released varieties._At this presént,ICOnventionai
bfeeding offeres nore _cnmmefcial.-varieties of crops than by
.biotééhnology. We.haﬁe to.consider the intérrelationships bétﬁeen
'convéntional .breeding .and new biotéchnology frqm'é scientifid
=point_of view, ptherwise'ng'wili.lose'much time and monef without'
any_néﬁ crop cultivers__Many-queétidns must be answeféd in order

to identify agricultualrapplicatidn of the new technologies.,
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2. Teéhﬁiques for plant breeding
b?éediﬁg aspect technique(*biotechnology)
genetic fesouées field evaluétion
identify variation(isozyme analysis, ¥RFLPj
screening traits{chemical component)
¥cryo-preservation
~data base system
genetic variability c;ossing(baékhcross,synthetics)
| polyploidy
Fyhybrid (c. m. s., self incompatibility)
mutation(*somaclonal variation)
wide hybridization($embryo culture)
*soﬁatic cell fusiqn
*gene transformation
(fixation) (single seed descend, winter nurser?)
| {(*anther,pollen culture)
selection : 7 pédigrée,méss,recﬁrrent
statistical géhetics(computer simulaton)
*¥in vitro selection
adaptability yieid'traials
tests of resistantce to diseases, insecls
seed multiplication seed growers{hybrid seed produdtion)

¥virus elimination(vegetative propagation)
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3;=Biotechholqu_

'.Céll:culture : S femérkéf*ﬁd?éﬁfaée,**diééd?ahfage)
meristem culture = :*elimihgiiéﬁkof_yirus
R *clanéi mﬁiti§iiC5tidﬁ;
:'%ih;iiirg,ﬁréééfiétiOn
anther, pollen culture *reduCe ﬁimé touéet pure iine
-##IOﬁ';éééﬁéfafibﬁ?rate
'*#ﬁaﬁy éibinds. |
**ﬁot'so fést to géf-pufe lines .
ehbryo culfdfé o *Wi&e'ﬁybiidigatioﬁ
suspension cﬁlture'. '*fapidrmuitiﬁlic#ﬁion
| m*%SCﬁétié variatibﬁ
somatic embfyogeneéis *artifiéiai éeéd
| | **éométiénvafiatibn
soﬁacldnal variafibn *diffefén£ mﬁ£éfi6h.bY Oﬁher.mutagené"
| krdifficult to control variation |
ﬁiﬁ_ﬁiﬁzg_éelection . *fesisfaht to chemiééls |
(herbicidé;.disease toxih)
**¥only selectable in media condition
protoplast cultufe | #regenerétion from.single céll.
| tessential ﬁéchniéue for cell fusion,
and direct gene'tranSformafibn
*%)ow regéneréﬁibn féte:

¥*¥somatic variation
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Cell.fuéioﬁ remarks(*advantage,**disadvantage)
somatic hybridization *introduce geneé from other spécies
*useful for vegetative propagating crops
“**low regeneration rate
**¥]low. pollen fertility
(ex. pomato(potatottomato) produced mno pollen)
**fuse with a lot of undesirable genes
**need selection system for hybrid cell
asymmetric hﬁbrid *discard undesirable genes
| ¥introduce cytoplasmic genes
**¥low regeneration rate

¥*need selection system for hybrid cell

Molecular technique remarks (¥advantage, ¥*¥disadvantage)
Transformatibn ' *transfer only the target gene
¥transfer genes from any organism
**not so many genes cloned
for agricultural aplication
**difficult to control gene expression
(need good promoters)
¥¥difficult to pick up the useful gene
{especially, traits controled by multi-genes)
¥*¥expensive experiment

¥*need environmental assessments
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4, Reséﬁcﬁ Activities at Ny I. A. R.

.Thé_ National‘InstituteibfiAgrobibidgicél:Résbﬁféesféoodinapé
basié' and:,aﬁgliedw re$earch -to_ﬁreééf#e,nldéVelob,'énd;utilize
biological fesoﬂéés_in;agriéﬁlﬁhfe;(ésfabliéhéd in Décembéf 1983)

. ﬁéﬁértmeﬁﬁ 6f:,Geﬁétic fReéﬁdgéeé.:collects 'and_:preservés
 va1uébie plant gérﬁﬁlasﬁs fof”aigffibutioﬁ'andfuse. Néw gene bank
Wiilg be"able_ td:sfére. 150,000”;gefﬁp1aSmS. Efficient use of
cdliected3 .genetic"_materiéls: .has:fbeén realized -thrbdgh ‘a
compﬁterized informatidn system ;ffbm,bfeeding:statipns.‘We join
the internationai-gehe-bank;hetﬁork_piject sﬁpﬁﬁrted'by.C.G.I.R.

Department of . Molecular = Biology uses recombinant DNA
teéhnqlogy_ to create hewf breeding.res0urces. This involveé the
iéblatiOn and characterizatiéﬁ: df genes from higher plants; the
_elﬁcidgtipn' of the meéhanisms' of - gené éxpression énd"thé
develo?menf of new plant trahéformétiqn system.

Departmenf. of Cell Biology develops new breedihg methods.
based on cell enginéeriﬁg. Studies ‘are made on the c¢elluar
mechanisms of gene expression, céll fusidn.techniques and the
plant regeneration methods in the pfossesIOf protoplast culture,
' ceil- fusion, - and ,géhe transformation. Recenfly, gene
transformatiéh .system : iﬁ rice has established by the.
electroporation techniqué; |

'_Department. of-Aﬁplied ‘Physiology studiés in phoﬁogynthesis,
carbon and nitfogen metabolism; tolerance to adverse
envirpnments,_ gene acﬁion mechanisms of physiologicaliy active

substances and other areas.
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The Institute of Radiation Breeding expands genetic resources
with'the.creation of mutants through irradiation and improves the

genetic quality'of crop and arboraceous plants.
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