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FOREWORD 

The First Quarter 1984 was 
largely devoted to "Linkages
 

and Outreach", with several important meetings and field 
 days
 

sponsored and conducted. Duiing the Second Quarter the major
 

efforts were made in "Building Bridges to the Future".
 

The "Proposal for Extending the SAR Project", after
 

numerous revisions, meetings, amendments to the contract, was
 

signed just before the deadline of April 12,1984. However,
 

USAID deferred approval of any construction and commodity
 

procurement not yet underway pending GOI clarification to
 

provide the required funds for completing agreed upon
 

construction and farm development. Finally on June 7, USAID
 
was informed that BAPPENAS and the 
Directorate General of
 

Budget had agreed to provide the additional budget of
 

Rp.486,300,000, making a total of Rp.810,135,000. 
 Out of
 

this Rp.686,300000 was earmarked for construction and farm
 

development. With this assurance, USAID approved the continua­

tion of all components of the SAR Project including construction
 

and procurement.
 

Also USAID committed Rp.409,374,000 fixed amount reimburse­

ble (FAR) funds for six construction projects underway.
 

The SAR Project Extension agreement assures the SARIF
 

Project of adequate budgets for all needs through April, 1986.
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Therefore, now many tentative plans are being finalized and
 

implemented such as construction projects-, farm development,
 

training, short-term technical assistance, additional equip­

ment and vehicles.
 

One June 20, TEAM 4 presented the latest revision of
 

SAR Construction Project Program for 1984/85 according to
 

funds approved. These revisions still required final approval
 

by BAPPENAS and the Ministry of Finance before new projects
 

at Taman Bogo, Sukarami, Rambatan, Sitiung, and Pasar Miring
 

could be implemented.
 

Several meetings were held to get the third equipment
 

order underway. 
The last items of the first order were cleared
 

and a complete inventory was finished and much of the field
 

equipment was distributed to various stations. 
The second
 

order, mainly laboratory and seed processing equipment, was
 

expected in July, but will be further delayed, due to shipping
 

license problems. 
 For completing the lists and specifications
 

for the last order, several working committees were formed.
 

At Sukarami, with the completion and final inspection of
 
the new office/laboratory/auditorium buildings, plans were made
 

to shift to the new offices in July. The laboratories should
 

start limited operation in October, when the equipment is
 

installed and consultant arrive to training of staff.
 

The SARP/IADS Project Specialist and Team Lader, Dr K.O.
 
Rachie, decided to terminate his assignment effective July 1,
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1984, and retire to his home-bise in Florida, USA. 
 After
 
presenting his Terminal Reort to SARIF, the Rachies 
 moved
 

to 3opor in early 1.-1 
jy so that Dr Rachie could devote full time 

to preparinf a draft of a proposed long-term (10-years) 

program for SARF/9alittan-Sukarami. 
This draft, jointly
 

authored by Dr A. Syarifuddin and Dr Y.O. Rachie, was 
finished
 
before the Rachies departed Indonesia on June 3,1984. It is
 

presentl: being studied, revised and put 
on computer diskette
 

for final editin- at IADS headquarters.
 

Mr Jack Traywick was asked to 
assume the IADS Team Lader
 

role in the interim period uii;il Dr Pierre Antoine's arrival
 

in early July.
 

Dr A. Syariftddin, Director-SARIF attended a workshop
 

on 
'Cropping Systems' organized by IRRI in Sri Lanka, June 4-8,
 

1984.
 

Throughout this 
:uarterly Report details of research
 
highlights, station development, staff training, technical
 

assistance, linkates/extension, and status of fir:ance will be
 

discussed, alonF with the news 
of visitors, meetings, returning
 

staff, and other Project operations.
 

The Headquarters at Sulhqrami continues 
to shape up with 

additional facilities, new and returning staff, equipment, 

conferences, short-term training courses, aLid many other
 

activities.
 



st Semrester t50 o s4 pent4 " at Ptruin 'terc~h 
V, ies sti,: ted dUr in"'qheWoEasFl ~S ithe 1983/011 

Yeca~'ar it the dry season cr-ops (Ds) therEid prepart'ng , For 

programs and 194- i'esearch activities, supported by 254 units of2j4~ 
indiv:,dual expe rimeh4ts', were planned i'n Sumatra.' Some o f them~' 4 4 

ar~e bencnu e nthe dr~y 'season and th'e rest is planned for 

the comin wi,et season. ]5~' 
5 

'This report i nclIudes research highlights of some of the 

13/84research programs for upland rice, other ncCeS an 

Spalawija crops. The most 4interesting and significant results of 

these activities are highlighted uinder the Following three
 

"'''sections: 

,4 

ecnoicgE:Eq;Q2M C S Ldi es completed survey studies4 on 

econmicanays of corn iLi the central production area in West 

*Sumatra . 

2. Platuring Technolojgies development nearing the
-advanced 


-farmer release stage.
 

3. advancn2 interesting preliminary discoveries and
y2es 


contributions to'component technologies. ' 

This semi-annUal report also includes a special section* on 

1:11E.,t management of' the "problem"' soils of thle Sitling 

transmigration area and' 
the 'potential new orientations ,For.
 

,>research in that area. It 'is preserited in Appendix 3. 



tAGMO-ECONOHI TD~j 

Reseal hon corp a-Induln___________ 

f rom Lh Iasi se ineQ 5 er wi thiafarmer.~SurVey at~ three stsi 
Centr:,I Lai Lti at in g, he progre:sq of tr-ansnigran't 

-orne ii, tlhose hOu~seholds.~ 'J~as founM~thtFami - in, the, La mpijng; sampl e hOUSehol dsWas about Rp. 
_-,000 comipared Eci the Sitiung '(Central uar)aergbf p 

:,E0,000 
 The dynaic natu.re of the LaMpung market f or cassava 
and corn has led to major sales of these commodities. Farmners', 
had problems obtaining stocks of the new corn varieties like
 
-
Arjuna, although most farmers were interested in planting them. 
On-e, important lesson for other transmigration sites is that 

Sflexibility in farmer planning islnmportant. Lampitng farmers
 
*have swithched crops from corn to cassava and also invested in
 
~three crops in response to chaning profitability;, transm igrat ion 

schmeutoriLis iother res should consider somewhat~ more 
flex.ibility in -farmer,response to market incentives.
 

In a separate survey, an economic analysis of corn

producerssin West 
 Sumatra revealed that net. reveuu_ per -hectare .. 

for-fes
con 
asover dobethat of grain corn.2 Improvement 
iroads has 
meant that 
somne 
distant :producescan avail
 

Lhheinselvs 
of fresh corn markets (Such as PekarnbarU for
 
Payalcumbuh producers). 
 However, fresh corn demand appears


50ehtlimited relative totegoigdemand for grain corn 

from lvsokreprodues
 

gardn) rop
inSitungwascariedOutin sxhouseholds in
 

'Iting v.vidnce~n ahigly rofiabl patofthe 



eI _t :t Lj!! CrQ~psw e"PMPOrant 'incomeeang 

tis i~ Ipi (0.25. h Z)-7erch has bee,-i recomende; <> 

b Da tnccnt~ sbef ore becaulse Jarmers can quper vism '' 
~plot-, asiiynd 'thenet-valuuof intensely managed sm.l 1 plots ~~ 
""isqFten h iiherhan from ma in plot upland gardens. 

Pu~bI qat'ions, 'Janutar/June, 12Q4.
 

,&"'The La[Dpii~g TrEmiE n amern: ReSU IsLSOf aSre 
 (3ipne,> . 

c:!D orj 1R~n!ta: StrUttrj - .ronmics (May, 1964) 

II. MATURING TECHNOLOGIES
 

This semester marked the advent of 
advanced technologies 

which may have~a long tLerm impact on the output and profitability of. 

,~ upland and cold tolerant ri'ce. These varieties are now 

nde review by a national board varietal testing. 

First, a 'new promising upland rice line called SitiUng I Bs5 

.3906 f-13-13-St-37 was identi fied. This line is a multiple cross, 

between 0 2714b-Pn-3 /IR 32'and Arias/IR-7.6 developed at Bogor 

in December- 1976. In advanced mUltilocation-yield trials, iAt 
yielded about *a yield2 t/ha, slightly higher than Sentani.
 

sHowever, in areas3 with soil' problems such as in Rimbo Bujang,
 

Sembawa and FAya[,uLmbukh it yielded about 11 t/ha, i.e. a yield 7
 
clwt/ha Super ior to 'Sentani. This new promising variety 'is
 

~ resistant to lodging, 'drought, brown planthopper biotype 2 and i
 

~mod~erately resistant to blast (Prjg~rj! p!yg~ 

' 5' ' 



t htln1ew pruminsin-g col)d Ltlerant. paddy~ Ice n~re i~s' " 

alTec D&~n,Acj 0mb I'l,,n 296&00b' r-2-6-2"3_-< -a 'cros 

SufnLrhnihevto r-ice cuLLtiVal-dVe1opd~ at DBogor in 197. 

hm~i'iine~4'Yi 9s6~ 21' 6 
 ross between IR, 

1~~561-149-1 1(IR-O. TandUka)ad M13 (I-44-X 0
 

In advanced I
yiel'd t r iai~sBfnV~4 m in B 290b- 23 
yi"elded at leas t 4.5 t/ha, a -figUre higher than the preVi OU S1yw. 

released Datang Agan and SeMeru. 
 This new promising line showed 

~constant, yields (4 t/ha) at elevations of 
1000 to 1500 meters." 
SBe Iow, 1000 meters, it produced 5. 4 -t/ha. I t also showed a good 

resistance, to lodging, brown planthopper, and. a moderate " 

resistance to blast (P. oryzae).
 

III. PRG4.'PY)NE
 

Interesting results from field crop experiments may lead 
 to -ti'
 

S possibilities 
 to increase total production and to improve the
 

K-~efficiency of annual crop-lusbandry with without specific soilor 

problems. The more significant highlights of 'completed resarch
 

during the fii'st semester 1904 are briefly discussed by program
 

and discipline. 


UPLAND ~C 

~W--1. Varietal testing. An international' upland rice observation 

--'.4nursery(IURON) trial conducted at Bitlung during the wet season
 

-or' 1983/1904i identified several 
promising lines among, the4 


lnes tosted A~mong the best performing lines which were well
 

44 

240 
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4, 1TA 9 ,7 

Pl~~Nutrients
 

An ex periinent baset on the Ai Status .ol
of s ad
 

studying the effect of Sources and dosages of lm nyed o
 
Lipand rice wa's conducted in farmers, fields at Sitiung I Block'r 
 ""4 

during -the 1903/1904 wet season. The highest yield (Senai 9 th
 

~Was obtained by 'application of burnt doloimitic i(50% A1
 
SexCchangeablIe) 1li application
Me; 
 of burnt li'mestone (50% Al"
 
exchangeable) resulted in yield of 3.5 t/ha,' while 
 the control ~ 

7'only yile rIn this2.0 t/ha. exeiet data showed that
 

Sincreased 
 applications "of 'lime~ (Ievels of 50%, to 200% of 

~"'eXchangeable Al) 
 tended to reduce' yields, indicating low lime
 

requ~irements -for Optimum yields. '' 

Another experiment was conduicted on f armern field at> 

Sltiqng I A' during the 1903/1984 wet' season to correlate 
rates~
 

of nitrogen application and plant spacings 'with upland rice
 

yields '(Sentani). 
 'Increasing rates of N ap~plication~ tended to
 

increase' plant height and number of 
panicles; th nubro
 
Sspillelets/panicls was also inflecdbpan spaci'ng. Plant 

ancLlune 
 b lnt-n
 

spacing of 2C0 x 2C)cm wi th 0 kg N/ha produced 2.9 t/ha while
 
Iplant spacing of 4() x 10 and 
 40 x 20 cm with 90 kg N/ha produ.ced 

4>2.5 t/ha. 

-"'44, 
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vaieiedd~ trepod o ar ingtimes ofat ntng Hofever, 

cppoducte tiFmefr pildntinguhiheeain rielas bewee 
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Pa~nt~eing drates ohe Nteaplmons tned te dceyields h 

s~ignifianty. ield reorio was re9at0 tor26---2w~ . a andgwes 
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J19F.I 3 -1 wQ L seieon ResUlts iicate thLI ld cb (30 grI e 
'~~s~tlo an (20 , effectively control aphid'"
 

sedIig - eta LiOn sbyt'aphidjse 5 were only 0.2 and *t.3% OnLt411 

-- i Lerplai~ngwhile the Untreated check was 14.2X.
 
~. Weed Control 
. -uveyon. the identification of weed species 7i
 

which host blast disease was conducted in Sitiung (farmers fields 
444: and SARIF's station) during the 1903/190,1 wet 
 season. Results 

~.,indicate that the most important weed species were in increasing ' 

~order of impor-tance, Dijjgqta!Ei sguinalis (grass) , Dg~ri. 

eavis (broadlea-f). And MlonopbUf 9Q9rnt2essus' (grass). However,' 4 

the host o blast was alodetected onD. Saguina li's which. 
is
 

abundant in the: planting area. Of upland rice.,'-. 
. 

Experiment on' controliung w~eed by application of different 

herbicides was carri'ed~ out at'the Sitiurig station -during the 

1903/1?E64 wet season.' The results showed, that Gasprin (2.0 
 .4< 

I/ha), Saturn i (2.0 1DI/ha), and Ronstar 3.0'l/ha) were effective. 
to control upland rice weeds. . .4 

PA' WIJA CROPS 

Corn 0 series of preliminary yield trials of corn were
 
conducted atL Rambatan
the and SitiuLng stations during the 
1983/1984 wet season. 
 In Rambatan, under better 
 soil
 

44 
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conditions , optimal produ tion, was o t i 
obandjrm5 ie Lto 

the 26 varieties/lines tested. 
 Corn yields are as follows: , 



A-Ak~-,12 

PoolI4 

Pol3- st-235' 

I-~ . kjU (he 

4 SitiLung, there were no yield data due to v

tothe heavy damage


''caused- by wild'pig-. :,owever,- ~5 <lies wee a 
 toc reach 50%< 
$4sillingabove 60Odays after plianting.' ~ 

An" advanced ml~iloca1t±onal yield trlai conducted at th 
'"44"' 4 

(h 
04Rambatan,.and Sitiuhig stations and i 'nfarm 

during the 1983/1984. wet season indicated that the yied oc ornA4~
 
""""lines 
were Ilower than 'varietal check (Arjuna). The averageIyield 4 -


of these, lines at 
the -three locations were:. 

:r.Line 
 .. 'Yield (t/ha) - '7 2
 

'444Pool -2 St 139 
 .2.0 
 4/
 
~444Pool -2 -St -274 
 1'. 2
 

Po4 296
ool-2-St 
 . 2.0
 

Pol -2- St 14~l2 1.4 
 44'44
 
Pol- St -231 
 1.5~ 
 4
 

.~'~Poo4 -2 St -~10 
"1.5>'>"'4<'
 

O:~r'jLna (check) 4
' 
 ~ ' " :. 44.44'
 

A44444"'4fnother..
plant,~ nut~rient trial 4carried 
otat Rabthd~ig Z 
'"44the 1982/1983 dry season showed significant yield increases 
 4(2.5'
 

t/h.) of te orn variety Harapan Baru, When fetfz ~ws,applied

Z 4' '4. 
 . 4 4 4
 

''
4'.. 
 44444...<,.4.4<.4' 44444S
 



1 
Ott 

as)pasl-cwith 6 t/hai 3tiMa Ilch~ Vt indica ted L11a L 
d eepappi i ct~r ~"of Lii ew on C)t 0.rcLp:),F 	 e 

e.-r :0U iLh p c 
ir11reace y eld signi ficagi ''y'
 

Whea t Wh j axcoLa.LeSIrm ttQ
L ie'l d~jj1-

d'curIng tLhe 1?F37./1934 dry season 'revealed t~hat'iIIout of the 25
 

Varieties/lines tested produced signif icant Yyeds .above 25~'­

a.~ 2 These breeding 1 ines, their, matt~rity9'and yield areshw 

>Varie Lies/ l ine s 	 D ~ f r m ~ r t i l 

212-59 
 92 
 33
 

C 213-13 	 9o 3.14Ill 

TitM7r'(SeT "6" 813.
 

'4&'C-346-1 100D 2.8
 

Buck Cud "S' 
 86 	 2.8
 

C 31 	 93 2.5 

SR 37 GHL 121 -Rai-BD 
 88 2.5
 

~C 228 -1 91 
 2.5 444'4 

Maya PYN "S" 	 8:3 2.5 

~ 72 95 -'/72.5 
"~~'UPL W2P 100 	 ,2.5~ 

'44 )ytben2 Ain exper iment on the effect. of liming on yield 'o 

soybeans w~as conducted .at the .SiLiung station. durng,~ the >< 

L94A82/19083 wet season. The resultLs showed that4'the optimum level ' 

of liMe application corresponding to 100/ exchangeable Al '4' 

Sproduced the 	 (5.9 .highest yield qwt/ha) Increasing liming 4'4~ 

'4beyond 4 	 100/ exchangeable tended to 	reduce yield significantly.>~
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Ano tIher ; per-i neflt. on th~e f F ectL o F Ii ing on s3oybearv was'~~ 

C=tred 01-'i i-Blgf1 ri Farmers Fields jheC­te 1ock T 

SLs -oe t~ Ih at I'meapl cain of t/ha increase yield 

rhiz obiuiii 4 .i1' ningcjal so showed ;posi tive reu t h 

"an wasslgi me iel (12.0, qwt/lha-) th resul tL)fth 
a~ppli~cation oF Iim andjn~lch f oll1owed by the application of-'Ime" 

ad rhizob i um (12.6 qw t/ha.' 

--~v'Exper-iments on the effect of inetcdsopdborer o 

'4soybean soethtDc 2.5 EC (1.0 ml a. i,./ha) an yrsl L 

~5C EC (675 ml a.i./ha) effectively controlled pod borer. h 

percentages of 7pod borer infestation were 4.5 and' 9.2 while>.?4 

yields were 24.0 and 15.0 qwt/ha, respectively,' from Decis and 
7'BayrUSil1 treated plots; the untreated check,~ on the other hand, 

?ha an ifsation 
as high as 43.2% and yields were only.,1
 

.. qwt/ha.-7
 

t~gsa. Advanced yield trial conducted at the Sitiung stto 

durig the 1982/19063 dry- seaon indicated that the- Ga gvait 

Was Superior to others,(61.8mna of' wet .iuber). Otherne 

~A.--promising lines gave lowjer~yield than Gading. They were:'No 

2:6 (47. 8 t/ha), W. 1656 (46.9 tha), No.' 1548 (45.2 t/ha) a~nd W 

'166 (40..t/ha). 
I 7 ' 

IT 777.~ 77~-
-7-

Aim 



SV(eLP ko M Io n1ic raF of varie~iesliesn­

lft
F rnr: Feld aso Buk Liingg i-durinc 190-/1584 dry 44.4..44..4(4.4 

reea1 e tOat 3, 1ines ouit-. of the~t t ested prod(Cedi 'yields 'bv 

hc Of4 'Wet- t4bF.3.44,> 371in .e (30 

-0/a~ 1-3C7-P -Sr- I I El (34t/ha)' and"'17-5 (32.'0 t/ha) 4.their"'> 

_harve 5t indexces were 65 79, an Grseciey h check?2 

M~~(aya) yielded .0.4 t/ha wi th an harvest inde. of 7/. 

P< MUI t iloca ti< ' Another na1 yield trial conducted in Rambatan 

~."'during the 1903/1984 dry season showed that breedn
new lines
 

COWld y i l1d above 35.0 t/ha of Wet tuber. These new breeding 

J<ines were: 
.. i. .* 

Lines> 
 ieVld (t/h)
 

CI-72o-io (OP)-St-27 
 46.6 

CI-551-3 (OP)-St-13 408
 

CI-916-46 (OP-Sr-li3 .
 

< 1-151 (OP)-St--14 37.6
 

Tainan 
 .'36.8 

HIS-243-2-1 (OP')-St-2 
 36. 2 

1-307 (OP)-St-82 35.04 

Day, (check) 37.6 

An advanced yield trial conduicted in Sukarami during ,the 

193/98 r season showed that 4 lines gave a better yield than 

the check. These lines were CI-470-5 (OP)-Sr-9 (37.0 t/ha), CI­

. 4470-6 (OP)-Sr-2 (29.8 t/ha), C17916-46 (dP)-Sr-il (29.3 t/ha) and. 

CT 916 46 (OP)-Sr-3' (29.1 t/ha); the (Daya) 2. 2 ~'4check yielded 

't/ha. 
 Harvest indexes were 64.6, 5.~74, 77.4, 59.1 and,56.1/,
 

respectively
 

http:t4bF.3.44


CU~V~IW'~ prctc .&p~imet- Codce infrmr ields i nWrA &2 

u1,i LL~ ggi dUr Ing the 1907/l10 dry season indicated that th~ 

aaYLe y p I ng"'method best y~iel ds.' In theseLnt. gave Lhe 

xer,~nen a a'"ygaveA~c :hiqhest~oyield (27.6 't/ha'4'Vihebi planted7. 
by th ntoloi 'by cycling nmethoi, 4'B~agak (local val-iety)"yielded' 4T' 

4-114.'7 L/ha by' upright planting and 1~-307~ (OiP) -St-1o"-yielded ..3 

t /h a,, il scivby~ th.a upright plan.t Iing "method 

.CROPPING SaYSTEMIS 

4 

Two long term component technology experiments on the 

association o f upland rice and Lamtoro '(LeLiCena 1leUCoCepbla
 

~on depleted -red yellow podzolic, soils of Central Sumatr a 
 were 

conducted during the 1903/1504' wet season at the SitiUng
 

~-"~Experimental Farm.
 

In one-experimeit, lamtoro cultivars Peru, 
 1<-S, K-28 and-


Gung were established for 4 months in double hedgerows 2 
meters 

apar-t before upland rice. Cultivar Se'ntani upland rice4 was sown 

in' between the double hedgerows. Larntoro plant growth was very 

good and they were coppiced at two months' intervals. Dry weights 

7) of v lanitoro leaves and branches returned to the soil as green
 

4 manure after 3 cuttings were for Peru: 4.6 t/ha, K-213: 6.3 t/ha,l
 

-and Gung: 4.7 f./ha., These quantities were equivalent to nitrogen
 

fertilizer' rates 
cif 157, 175, 215 and 159 k~g N/ha respectively.' 
Interaction between upland rice and 1.tr asntqit ,,4 

-n amoro ws notq 4i4 

favorable to upland rice. In fact, the' yield of associated upland 

4W-'--rice. was significantly reduced' as compared to the control. 

(witLhuut Intercropped lamtoro). This effect Was especially strong ' 

4~~~I ,4 4-4 444 4 ,4p4 , 



i 

vi lth re1y I ~d asoc Ledt)iLh, Iam torol Cul ivar K-0 ~hTSi 
treatmentgae 
 ige bim-ats,~ but the rce4 yield wa~ 

siyni iantly 'lower (t'7,t'/ha). stidupiand riceand~ yielded,
 
2-G t./haayield 
Tair z-uperior to all lamtoro upland rie 

asoitos atr advers\l~y afceupndrice the most 

-~-the rows immediately a~djacent to 
it. Management practices of
 

laintoro for intercropping with food 
 crops need 'further 

investiations
 

In another experiment, the results showed that different
 

'placement depths of 
TSP and lime, (at the soil surface, and at 

depths of 15 cm, 30 cm, and .45 cm) had remarkable effects on the 
lamtoro ,biomass but not on the growth and yield of -associate 

S upland -rice. In the control plot without Tsp or lime, the 
lamtoro fresh biomnass was only 2.6 t/ha, while in the plots with
 

application of TSP and lime at 0, 15, 
 -and
30, 45' cm, the fresh
 

biomass was 8.5, 8.8, 9.4, 
 and 7.4 t/ha respectively. Lamtoro 

K growth on these various plots did not Affectf significantly the 4 

growth and yield of associated rice. 

tiany ef-forts have been made by the Indonesian government to 
solve population problems that compound food requirements. One
 

of these is the transmigration program in the upland area of9
 
'
Sitiung in,the West Sumatra Province of Indonesia. 

The main crop t~o Suppor L farmers food needs inl th~e 

9transmigration area is upland rice associated to a cropping 



'.,- System.Up~drc, t good performzince,~ e~ presell ts somne> 

enieirnmen tl f L:tu:,, o nraeplandr-ice" produqt if,.i~ 

C) kA.e e lo l6i 'A iln operations. Th 

A u i)o'n oF the prototype, of ri'ce mi{lling techniqesppliedri n4~ 

SthcA field. A 

This rezuarch 'wa Nconducted to evaluate riceprdcin 
losses and also to identify ways which can help increas~eth 

proitofrie mllngenterprises by'farmer-s in' transmigrtioni 
are 'in, the 'futu~re. ' 

Surveys were carrie~d Out duigOcoe and November 1783. "' 

"V'Later, 
 through 
systems analysis, a mo'del was developed. Fo 

this mathematical m~odel 'it can be projected that the required. 

number of rice milling units willS be about 50 during the next 

five years. To date, 35 rice Mill unitshave been 'installed from, 

Sitiung I to Sitiung IV. Therefore, 15 additional units" may be '"' 

installed during Pelita IV by the 
'Government. 'The suggestion
 

was 
 made to continue to study' in detail the physical properties
 

~ of upland paddy rice and to analyze the benefit'cost ratio of,~
 
AAWArice milling enterprises in the Sitiung Upland Farming Systems.
 

fAA'""'m 



MAHFOJ';-R RESOURCES AND STAFF DEVELOPMENT
 

1. Staff Profile:
 

A summary of the 
total staff strength in S.XRIF is
 

given in Table I & la.
 

Total personnel a- of JUNE 30,1984 is 
509. Of these
 

223 are 
remilars and 286 are temporary employees. Total 

strength of technical staff is 230 (regulars: 116, and
 

temporary: 114), and administrative staff is 279 (regulars:
 

107, and temporary: 172).
 

2. 	Training:
 

Details 
regarding long-term and short-term training
 

courses offered to SARIF staff (from the beginning of the
 

SAR Project until extension period April, 1986) and,
-
projections during PELITA IV(1984-89) are 
summarised in
 
Tables 2, 2(a) & 2(b).
 

a) Long-Term Trainin, (Advanced Degree Program):
 

Followinr research staff from SARIF are continuing
 

their further studies (M.S./Ph.D.) at different institutions
 

in Indonesia, UPLB/Philippines, and USA. (Source of Funding:
 

Non-USAID):
 

I. INDONESIA: 

i) M.Sc. 

1. Nasrun Husen - Agril. Economics - IPB-Bogor 
2. Abdul Kaher - Breeding - it 
3. Azman - Technology -

4. Darsono Sastrodipuro - Technology -
5. Syafei - Soil & Water Mgt.- " 
6. Yunizar - Plant Physiology -
7. Zadri Hamzah - Breeding -
8. Abdul Aziz - Breeding -



i) M.Sc.(Contd...)
 

9. Aryulis 


10. D. Ketut Tastra 


11. Adlis G. 


12. Y. Zubaidah 


13. Irmansyah Ruslli 


ii) Ph.D.
 

1. Asdirman Arief 


2. Harry Subekti 


3. Djoko Suyamto 


4. Anischan Gani 


II. UPLB - Philppine
 

i) M.S.
 

1. Abdul Gani 

2. Nusyirwan Hasan 


ii) Ph.D.
 

1. Zulkifly Zaini 

2. Made Oka Adyana 


III. USA
 

- Plant Physio. UNPAD/Bandung
 

- Agril.Economics "
 

- Cropping Systems "
 

- Plant Physio. GAMA
 

-


- Agronomy - IPB-Bogor
 

- Statistics - GAMA
 

- Soil Science - ,1
 

- Plant Physio. - UNPAD
 

- Breeding
 

- Entomology
 

- Plant Physiology
 

- Agril. Economics
 

M.S. At Sam Houston State Univ., Huntsville, Texas.
 

1. Mohammad Jusuf Yakup
 
2. Firdaus Kasim
 

During this reporting period, following two SARIF staff
 

successfully completed their doctorate degrees (Ph.D.) 
in UPLB-


Philippines and returned to the SAR Project to assume leadership
 

in their respective fields:
 

1. Dr Rasidin Azwar - Plant Breeding
 

2. Dr Iswandi Hasan Basri - Agronomy
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b) Short-Term TraininM (Non-degree Research & Training):
 

Following two SARIF staff successfully completed their
 
two-months intensive English language training 
at AR-II/Bogor:
 

1. Mr 	Zainal Lamid
 
2. Mr 	Abdul Aziz
 

During the reporting period, none attended overseas
 

short-term training (non-degree research); however, following
 

SARIF staff were identified to undergo different training
 

courses: 

1. Mr 	Edial Afdi 
 - 3 months training onJr.Plant Physiologist 
 Chemical Analytical
 
Procedures at IRRI.
 

2. Mr 	Nasrun D. 
 - 4 months training on
Jr.Plant Pathologist Upland Rice at IRRI.
 

3. Mr Nasrul Jaleed
 
Jr.Plant Physiologist
 

4. Mr Syarial A.
 
Jr.Agronomist
 

5. Mr 	Ishak Manti 
 3 months training on
Entomologist 
 Integrated Pest Management
 
at IRRI
 

6. Mr 	I. Ketut Tastra 
 1-week 	Computer Workshop &
Jr.Post-Harvest Tech.& 
 236 months training on
Leader,Cropping Systems 
Farming Systems at IRRI.
 

7. Mr 	Djam'an 
 26 months training on
Head, 	Finance Dvn. 
 Agril. Research Management

SARP/CRIFC, Bogor 
 at USDA-Washington,DC,USA.
 

3. 	 EnglishLanua.E: 

Miss Linda Trippick, VSO (Voluntary Services Overseas of 
the British Council, Jakarta) is expected to join SARIF sometime
 

during October,1984, for teaching intensive English language to
 

SARIF 	staff.
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VISITORS/MEETINGS
 

APRIL 4-5 : 
 Dr E.E. Saari, Wheat-Pathologist, CIMMYT-

Bangkok. Held discussions with SARIF staff
 
regarding collaborative research between
 
CIMMYT and SARIF.
 

" 14-17 	 Dr Rainer Schultze-Kraft, Germplasm Agronomist-

Tropical Pasures Program, CIAT-Colombia.
 

MAY 19-24 
 Dr Pierrp 71h. Antoine, Program Officer, IADS-

HQ(USk) 
- Official visit to Sukarami, CRIFC/Bogor,
 
an USAID-Jakarta.
 

" 21 	 Dr A. Jugsujinda, Soil & Water Mgt.Specialist-

SARP/IADS presented a seminar at Sukarami on
 
"Association of Upland Rice and Lamtoro

(Leucaena leucocephala) on Depleted Red Yellow

Podz-oicS 	 ~is
ofCentral Sumatra".
 

JUNE 11 : 
 Mr 0' Rierdan, Engineer from USAID-Jakarta.
 

12-16: 
 Dr J.M. Spain, Pasture Agronomist, CIAT-Colombia.
 

Seminar on "Management of Tropical Soils" was
 
given by Dr Spain at Sukarami.
 

25 Mr David Merrill, Director-AID/East Asia Dvn.,
 
USAID-Washington;
 

Mr Philip Tjakranatu, Civil Engineer, USAID,
 
Jakarta;
 

Dr Martin Hanratty, Agril. Economist, USAID,
 
Jakarta; and
 

Mr Alan R. Hurdus, Agronomy Advisor(Research),
 
USAID-Jakarta.
 



TABLE I BALITTAN - SUKARAMI - SARIF 
TECHNICAL!ADMINISTRATIVE STAFF 

As of June 30, 1984 

L OCA TION TECHNICAL STAFF 
P.N. Hnr TOTAL 

:ADMINISTRATIVE 
P.N. : Hnr 

-,TAFF 
TOTAL 

T 0 T A L 
P.N. Hnr 

BALITTAN SUKARAMI 68 54 122 : 46 68 114 114 122 

SUB. BALITTAN 
- SUMANI 
- SITIUNG 

12 
-

14 26 2 9 
-1 

11 14 23 

- K-YU AGUNG - 1 1 

- BYRASTAGI 

- PASAR MIRING 

10 

-

: 14 

3 

24 

3 

12 

1 

26 

2 

: 38 

3 : 

22 

1 

40 

5 
KEBUN PERCOBAAN: 

- SUKARAMI 
- BANDAR BUAT - SUMANI 
- SITIUNG 
- RAMBATAN 
- GURGUR - BALIGE 

- LAMPINEUNG 
- TAMAN BOGO 
- KAYU AGUNG 

: 

:2 

:3 

-
-

-
2 

1 
18 

: 

: 

: 

1 
2 

8 
9 
2 

5 
1 
1 

: 
: 

: 

1 
2 

8 
11 

4 

6 
19 
4 

: 

:5 

: 
: 
:1 

6 
51 
4 
6 

2 
14 

: 

: 

: 

19 
112 

8 
9 

12 

3 
1 
2 

: 

: 

: 

: 

25 
163 
12 
15 
17 

5 
15 
3 

:
:7 

: 
:4 

6 
51 
4 
8 

3 
32 

: 

: 

20 
132 

16 
18 
14 

8 
2 
3 

T 0 T A L 116 : 114 :230 : 107 172 : 279 : 123 : 286 

PN : Pegawai Negeri - Regular Staff TOTAL SARIF SARIF 509 
Hnr : Honorer - Temporary Staff 

ri 



TABLE l(a) BALITTAN - SUKARAMI - SARIF 
TECHNICAL/ADMINISTRATIVE STAFF
 

As of June 30, 1984 

S T AT 1 0 N A CA D E M IC Q UA LIPh. D FI C A TI10: MS M.Sc : SARJANA : SARITUD : TO0T ALSLTA :SLTP S D : NON SD:P.?i.: Hnr : P.N Hnr : P.N : Hnr : P.N : Hnr : P.N : Hnr: P.N Hnr: P.N : Hnr:P.N : Hnr: P.N : HnrBALITTAN SUKARAMI :3: -:5:- :20 : 17 : 8 : 5 : 52 : 74 : -: 4 : 1 : 16 : - : 5 : 89 : 121- KPTP SUKARAMI :: - : -: ­ : - : ­ : -: ­ : - :4:2: - :2:2:2:- KPTP BANDAR BUAT : -: - :14 : 6 : IO: - : - : - : -: - : - :3: 3:-:-: 1:4:-:7:- KPTP RAMBATAN 4 :14: - : -1 : : ­ : - : -: - : - :4:10:1: -:3:7:-- KPTP LAMPINEUNG : - : :- : 8 :17- : - : - : 1 2:5: - :1: - :- : 3: 8SUB BALITTAN SUMANI : - : - : - - :6: 3:-- KPTP SUMANI : - : 
5 : 15 : - :3: - : 2:- - : 11 :23- : - : ­ : - : -: ­ 2 : ­ : - - : -: - : 1 : 2SUB BALITTAN BRASTAGI : - : ­ :1: - :6: 5:- -:15 : 28 : ­ 4- KPTP BRASTAGI : - : - - -:- 22 :40 . - : - : -: - : ­ : 1 : -: - : -:- KPTP GURGUR : - : -:- : -: 1 :- : - : ­- : - : ­ : -: - : - :5:4: -5 : -: 7 :14SUB BALITTAN K. AGUNG 
: - : - : 1 : - : - : -: - : ­ : - : -:-KPTP KAYU AGUNG : -

- : -: - : -:- : -: 1 : ­: - : - : - : - : -: - : ­ :4: 1:-:- ­-KPTP TAMAN BOGO : - : - : - : -
2 : - : 4: 3: - : -: - : 3 : 24:.-.:.- : -:32: 2SUB BALITTAN SITIUNG : - : - : - - : -: - : - : -: - : - : - : ­ : - :: -: :-KPTP SITIUNG : - ­: - : - : - : - : - - : - :4:9: ­ : 6: 4 :16SUB BALITTAN P.MIRING : - : _ :1: - : - : 1: - : 4 : ­ - :: 1: 5 

PETUGAS BELAJAR-II P B :- 1 : - : 9 : ­ : - : - : - : - 10 : ­- UNPAD - - :1: 1 - :6: -: - : - ­ : -: - :-U G M : -: - : -:- : -: 7: ­- : - : 2: - : 4 :- UPLB (PHILIPPINES) -: - : - : - : -:: - : - : 1 : - " 2 : 1 : - : -: -: -:-: -: 6: ­- : - : _ : _ : _ : _ : - : - : _ - SHSU (U.S.A) : - : - - : : ­: - : - : 2 : - : - : - : - : - - : ­ - : - : - - 2 : -

T 0 T A L :3::14: : 56 : 28: 8 : 5: 105:159: 4 :15 :33 :42: :37 223 286 

TOTAL SARIF STAFF 509
 

ro
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TABLE 2 
 LONG-TERM & SHORT-TERM TRAINING OFFERED TO SARIF STAFF 
F----------------------

Original Target 
 COMPLETED
TRAININ (ner Contract) 	 I CONTINUING STUDIES REYISED TAR(T(Until June,1984) OVERSEAS_ IN-COUNTRY overseas)

M.s. 	 I
Ph.D. M.S. 	 APRIL 1986
Ph.D 1f.S. Ph.D. N.S. Ph.D. __SPh.D. 
A. 	LONG-TERM
 

(USA) 2 (USA) 2(UP 1 
 4 10 

27 A (2 USUA)
( 5 USA) (2 USA) 	 I L3 1 3
4 (UPLB) 2(UPL3) 2 (USA) --1 

(22 UPLB) (5 UPLB)I & 14 (GOI) 1 (GOI) TOTAL 

28 (GOI) (GO M.S. : 4 + 1 17
 

8 Ph.D.: 2 + 4 = 6
5 	 20 5
 
B. SHORT-TERM 
 10 
 COMPLETED 
 36
 

(Non-Degree Research 
 OVERSEAS Ei-COUNTRY
& In-Service Training) 
 1978 
 4
 
(2-6 months) 
 1979 1 
 11
 

1980 
 2 31

1981 14 11
 
1982 4 
 20
 
1983 11 76
 

37 153
 
Note: Short-term Training - Overseas: 
USAID Loan Funds
 

" " - In-Country: GOT Funds
 
C. 	SHORT-TERM TRAVEL
 

GRANTS 
 No. 	Not Specified 12
 
(For attending
 
Conferences/
 
Observation Tours)
 

i-i 



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

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

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

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

TABLE 2(a) DISCIPLINE-WISE SUMMARY OF LONG-RANGE TRkINING - SARIF 

-
 - - - -- -MS.--- -
MD S. -- - - - -----------­
Ph.D.DISCIPLYE COMPLETED _ CONTINUING COMPLETED CONTINUINGOver- Indo- Over- Indo-
 Over- Indo- Over- Indo- TOTAL
 

seas nesia seas nesia TOTAL 
 seas nesia seas nesia
 

Agril. Economics-
 - - - 2 2 
 - 1
 

Plant Breeding 2 1 2 2 7 2 
 - 2 

Agronomy/Soil Science 3 6 1 
 2 12 2 1 
 5
 

Entomology - 1 1 - 2 - - -

Plant Pathology 
 - - - -

Plant Physiology - 5 8 1 2
 

Post-Harvest Technology -- 2 2 4 -

Statistics 
 1 - 2. 1
 

TOTAL 6 14 4 13 37 4 
 1 2 4 11
 

Overseas: USA & UPLB,Philippines 

Indonesia: IPB-Bogor; GAMA; & UNPAD. 



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

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

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

TABLE 2(b) 
 SARIF STAFF REQUIREMENTS BY THE ED OF 
PELITA IV
 

DISCIPLINE 
 Ph.D. M.S. Sarjana Sarj.Muda High Middle
(B.S./Ir) (3.A.) School 
 School TOTAL
 

DIRECTOR 
 1 ­ 1 
PLANT BREEDING 3 
 9 6 
 - 20 10 48
 

AGRONOMY 
 3 9 12 - 18 7 49 

ENTOMOLOGY 
 3 7 4 
 - 12 
 4 30
 
PATHOLOGY 
 2 7 4 
 - 12 3 28
 
PHYSIOLOGY 2 7 4 ­ 12 5 30
 
ECONOMICS 
 2 5 5 - 8 - 20
 

POST HARVEST/ 1 3 2 ­ 4 3 13 
MECHANIZATION
 

STATISTICS 
 - 2 1 - 4 - 7 
LABORATORY 
 - 1 5 ­ 9 10 25 
COMUNICAT IONS - - 1 2 8 2 13
 

WORKSHOP 
 - - 1 I 7 16 25
 

ADMINISTRATION 
 -
 -
 4 9 27 29 69
 
EXPERIMENT STATIONS 
 - - 4 2 69 150 225
 

TOTAL 17 50 53 
 14 210 239 583 
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FACILITIES PLANNING, DEVELOPMENT, AND EQUIPMENT PROCUREMENTr 

PLAN,ING 

With an additional budget for construction provided from 
GOI totalling over five hundred million rupiah,speeded 
up
 

replanning and fini3hing of detailed plans and specifications
 

continued during the last months of the semester. Also an
 

additional 184.6 million rupiah was provided for farm develop­

ment. Meetings were 
held in 3ogor towards the end of the 2nd
 

quarter to make specific arrangements for best utilizing the
 

farm development funds through contracts and through non-con­

tracted work by institute staff and farm machinery.
 

USAID engineer reviewed and approved rlan specifications,
 

cost estimates and land rights for three new projects at 
the
 

Sukarami, Sitiung, and Kayu Agung stations.
 

Delays in replanning for using the additional budgets will 
make it necessary to revise the implementation schedule for 

station development that was approved at the last Bi-Annual 

Meeting. For the record this is about the fifteenth time
 

during this Project that station developement implementation
 

schedules have had to be revised, mainly because of budgetary
 

changes and lengthy construction contracting procedures. 
The
 

new schedule will be ready early in July. 
 With time running
 

out for this Project, it 
is hoped that this new schedule can 

be followed. Otherwise it will not be possible to complete
 

all planned construction/development projects.
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In addition to the three projects mentioned above,
 
revised budgets, plans and specifications were being com­
pleted for five additional projects as follows:
 

1. Taman Bogo. New office/laboratory, 20 Houses,
 
Barracks, Service Center, renovation
 
of old service buildings, plus drying
 
floor, Screen House, electrical and
 
civil works.
 

2. Sukarami V. 
 24 Houses (3-120 m2 units), Barracks,
 
Service Center, Working Shed, Screen
 
Houses and site development.
 

3.Rambatan. 7 Houses, Office/Laboratory, Guest House,
 
Service Center, drying floor, Screen
 
Cage, electrical and water systems,
 
roads.
 

4. Sitiung III. 46 Houses, Guest House, Screen Houses,
 
Screen Cages, utilities and site work.
 

5. Pasar Miring II.Office/Laboratory, 4 Houses, Drying
 
floor (completed), utilities and
 
site works.
 

These five projects, will cost about 1.68 billion
 

rupiah.
 

DEVELOPMENT
 

Final inspection of Sukarami 2-A and III plus Sitiung I 
projects were conducted. Some problems remain to be 
com­
pleted either by the contractor or by an additional sub­

contract.
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Tenderinv for Sitiung II was completed. For Kayu
 

AgunR I the 13 bids were all too hiph. 
Some solution is
 

beinR souqht to prevent re-tendering. At the end of the
 

2nd quirter the 1)ukarami IV contract 
 had not been finalized. 

Also the problems deLayinF7 the two farm development contracts
 

for Sukarami and Sitiunr still had not been resolved.
 

Meetings were held to implement the ofuse a 13 million
 

rupiah budget for farm development, distributed among six 

stations.
 

No'; that trictors and farm machinery has been distributed, 

and an operational training course comleted, in-service train­

ing will continue oi each station along with the land shaping
 

work. 
The new British farm mechanic VSO will as, 
 t in this
 

work.
 

EUIPMENT P.OCUR:y....T
 

Finally the first order was 
completed with the arrival
 
of the 15 electrical ,enerators and spare parts. 
 The second
 

order, mainly laboratory and seed processinr equipment, will
 
be arriving around late August or early September.
 

Not much pro.7ress was made on getting the third equip­

ment order bidding underway. At a meeting in 3ogor in late 

June with TransCentury and other parties, it appeared that 

issues were finally settled so that about July 25th, Trans-


Century could advertize for bids. 
 It was decided that the
 

bid for the radio sets must include license, installation 

and service for the 8 stations. If enough bids are in by
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August 15th, Jack Traywick, and possibly Mr. Djam'an will
 
review them in 4ashirton or New Jersey.
 

For preparinr the 4th order, five comittees were
 
formed in Oukarami. They will 
pre;ire Su7,rested lists, with 
specifications if availa)13 on (1) laboratory equipment, 

(2) Office & Comrunicqtiou, (3) Field & Research :quipment & 
Vehicles, (4) Post-harvest and Seed Frocessini ,uipment, and 
(5) Computers, Calculators, Software, etc. All committees 

will work on spare parts and special materials needed. Another
 

committee is also workinp on library development, furniture, 
journals, books, and other rem
irements. 
The goal is to place
 

all orders before the end of this year. 
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The SARIF linkages continued to expand and develop 
during the First Semester. Important meetings and field
 
days were held during this period. 

1. Field Day at Sitiung: On January 17, theboth Governor 
of West Sumatra, Mr Azwar .'nas and the 3upati of Solok, 
Mr Hanan 3asri participated the field visit jointly 
organized by SARIF and Extension Services of West Sumatra. 
Around 600 nearby farmers attended this field day and 
observed field experiments and demonstrations at Sitiung. 

2. SARIF/TROP-SOIIT 
 Joint Meeting: Dr Syarifuddin led a
 
teamcf SARIF/SARP staff on 
January 31 to have a joint
 
discussions and field visits with the Trop-Soils Project
 

in Sitiunp-.
 

3. NationalUpnandCronping Systems Symposium: 
 The Governor 
of West Sumatra, Mr Azwar Anas inaugurated the national 
Upland Cropping Systems Symposium at SARIF-Sukarami on 
February 8 which was attended by Mr Sadikin S.W., Head,AARD,
 
and more than 80 persons from different parts of 'e country
 
participated. 
 During the symposium, a field visit to Sitiung 
was also organized by SARIF, which was widely covered by the 
television network. 

4. Joint IRRI/A&RD Meeting: 
 Annual meeting on collaborative
 
rice research between IRRI and AARD was held here in Sukarami
 
from February 28 to March 3,1984. IRRI team was led by the
 
Director-General, Dr M.S. Swaminathan and the AARD/CRIFC team
 
was 
led by Mr Sadikin.S.W., Head, AARD. 
Major topics
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included upland rice, water management, rice pests
 

and hybrid rice. A field trip to Sitiung was 

arrunged by S\UIF during this ,joint meeting. 

During, the 'irst femester, several g-roups of farmers 

from Lampung and liest Sumatra; NMembers of Parliament (DPr.) 

from est Sumatrai, .est Java, '4est Kalimantari, and "lorth 
Sumatra; and -iiph 5chool a,'., University Students from the 
UniversitY of Andalas and IKIP-Padan- visited GARIF headquarters 

in Sukarami to familiarize with the research program activities 

underway.
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TECHN ICAL ASSISTANCE 

PERSONNEL 

K.O. Rachie 
 Project Specialist
 
(Until June 3, 1984)
 

J.D. Traywick 
 Facilities Development/
 
Engineering Specialist
 

X. Jugsujinda 
 Soil F Water Manarement 
Specialist
 

D.H. Perry 
 Agricultural Economics
 
Specialist
 

P.S. Srinivasan 
 Administrative Specialist
 

RESIDENT SPECIALIST ACTIVITIES
 

All five SARP resident specialists were directly involved
 
in consultation and meetings with their Indonesian colleagues.
 

Durinr this reporting period, Soil F Water Management Specialist 
attended a workshop in the Intornational liice Reseairch Institute, 
Los Ranos, Philippines (April 1-7) and then proceeded on home
 
leave (April 8-30); 
 and the Project Specialist completed his 

two-year assignment.
 

A summary of technical assistance (man-months) so far
 
completed and projection until April,1986 
 is given in Table 8.
 

Project Srecialist. The Pr; (KOR) incorporated all changes 
on the contract amendment and the final official document for 
extension of the 1,1? Project was signed by all parties at Jakarta 
on April 11,1984. On behalf of the President, IADS, Project 
Specialist signed this Amendment No.2. He prepared his terminal 
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report of activities and accomplishments and submitted to
 
SA:?F before proceeding to 3oror on May 3,1984 for preparinc­
Lo-i Range Program t'or SXR:IP. He completed this report on
 
rong. Ranire -rowr.m nd suibmitted 
 a copy to S\RIF before his
 
departure 
 from Indonesia on June 3,1()94, for comments and
 
consideration. 
 Durin:- the int'-rirn period (April 22 to June 30, 
1984), Facilites Develocment/'n-ineerinr Specialist (JDT) was 

actin7 as Project Sp)cialist. 

.. . . S ialist. The
 

Agriculturjl Engf-ineer (JDT) 
 was directly involved in several 
station development activities. 
 Durin- this reporting period,
 
he made three trips to Jakarta/Bogor for facility planning,
 
implementation mneetings and discussions with SARIF staff, USAID 
officers -ind engineers, with TAM IV architects, TRANS CENTURY, 
and others. He 
was acting as Project Specialist/IADS Team
 
Leader from April 22 to June 50,1084 after Dr K.O. Rachie's 
departure for 3onor. Also he assisted for distribution of
 
tractors and farm michinery to five of the research stations,
 
and visited experiment stations and advised on use of farm
 
machinery an farm development work. He was also busy on 
eqmipment procurement including finalizing inventory on first 
order anl arrqnrements for third order placements. He set up 
meetings to discuss long rant-e equipment and for preparing fourth 

order.
 



36 

Soil and Water Manarement Specialist. The Soil and
 
Water Manacrement Srecialist (AJ) was qttending the workshop
 

on .Ietlqnt Soils at the International Rice Research Institute,
 
Los "3anos, Philirpines, April 1-7, and then proceeded on home
 
leave with his family to Thailaind from Anril 3 to 50,1934.
 
He visited Sitiung twice during this second quarter -
May 8-10
 
and June 4-6. He presented a seminar in Sukarami on May 21
 
on the "Association I Upland 
Rice anl Lamtoro (Leucaena
 

leucocehala) 
on 
Depleted Red Yellow Podzolic Soils of Central
 
Sumatra". 
Also he coordinated the field trip of Dr J.M. Spain,
 
Pasture Agronomist from CIAT-Colombia. 
 Other activities
 
included experimental data processing and in preparing articles
 

for the technical bulletin periodically brought out 
by SARIF
 
(Penelitian Pemberitaan Sukarami). 
 A collaborative research
 
project between Lousiana State University, USA, and SARIF funded.
 
by USAID has been approved by AARD, and this was 
possible by
 
the initiative taken by the Soil & Water Man.gement Specialist.
 

Economics Specialist. The Agricultural Economist (DHP)
 
was heavily preoccupied with the field work and the formulation
 
of a computer training course 
for researchers and administrators
 

in Sukarami. 
The research 
on corn and upland cropping systems
 
continupd with a Larmer survey at three sites in Central Lampung
 
investirating the progress of transmigrant farmers and the role
 
of corn in these households. 
 It was found that farm incomes in
 
the Lampung sample households was about Rp.780,000 compared to
 
the Sitiung average of Rp.380,O00. The dynamic nature of the
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Lampung market for cassava and corn has 
led to major sales
 
of these commodities. 
Evidence on 
a highly profitable part 
off the transmi,-rnnt's farm was gathered showing that fruit
 
trees, bananas, and palawila 
 crops were important income
 
earning activities. 
Small plot (0.25 ha) research has been
 
recommended by 3alittan economists before because farmers can
 
supervise small 
plots easily, and the 
net value of intensely
 

managed small plots is 
often higher than from main plot
 

upland aardens.
 

Administration Specialist. 
The Administrator (PSS)
 
continued his active role in providing logistic and adminis­
trative support 
to the SARP staff, managing local accounts
 
(including direct settlement of accounts with the IADS HQ,
 
obtaining reimbursements from USAID,etc.), assistance with
 
clearance of shipments (both air and ocean freight shipments
 
of personal effects of Dr K.O. Rachie and Dr D.H. Perry), and
 
overseeing the routine secretarial work. 
 He continued his
 
active role in implementing training plaLns 
for 1984/85, and
 
attending other administrative matters 
including general
 
correspondence. 
 He 
was also supervising SARP/IADS Padang
 

Office-cum-Guest House.
 



-- 
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TABLE 8. SUMMARY OF TFCHNICAL ASSIST1NC! - SAfR PROJECT 

AME STARTING TERM IATION 0OTA -. ON
POSITION 
 DATE DATE I'!D-1984 .1PrIL 1986 

Dr F.J. 
Bell Project Sunervisor Sept.15,1979 
 July 1,1981 22 22
 
Mr G. Revilleza 
 Admn. Officer 
 Sept.14,1980 
Sept.l,1982 
 24 
 24
 
Dr U. Scholz 
 Agril. Geographer 
 June 1, 1981 Dec.3!,19S2 
 19 
 19
 

Mr J.D. Traywick 
 Farm Dev.Specialist 
 Jan. 8,1980 
 54 
 75
 

Dr A. Jugsujinda Soil & Water Manage­
ment Specialist 
 April 15,1982 
 27 
 48
 

Dr D.H. Perry 
 Agril. Economist 
 July 1,1982 Oct.15,1984 26
24 

Dr K.O. Rachie 
 Project Supervisor 
 July 1,1982 July 1,1984 
 24 
 25
 
Mr P.S. Srinivasan 
Admn. Officer 
 Nov.22,1982 


19 
 40
 

Dr P.Ph. Antoine 
 Project Supervisor 
 July 8,1984 

22
 

TOTAL 
 213 
 301
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1. Budgets:
 

A. Grant Funds: 
 Total revised budget approved for the
 
extension period of the SAR Project (from April 1984
 

to April 1986) is US$2,985,500 for the Grant Funds
 

which includes US3485,500 
 from Loan Funds
 

B. Loan Punds: During the extension period, the budget 

amount for Loan Funds has been reduced to US$497,700 
from the ori:-inal. allocation s US ;l,15 ,O0()00 '"' ," 

C. GOI Funds: Total GO 
budget allocation for the past 

three years (1981-82 - 1983-84) and for the current 

year (1984-85) is Rp.4,28 billion (Table 5). 

II. Fund Release and Ex,)enditures:
 

Detailed statements regarding expenditures against
 

Grant and Loan Funds, and GOI contribution for the period
 
endin7 JUNTE 30,1984 are summarised in the following Tables:
 

Grant Funds: Table 3: 
This includes budget allocation and
 

expenditures as 
of June 30,1984 for Technical
 

Assistance 
(Resident Specialists, Consultants,
 

lADS E1 Exp/Overhead, etc.). 
 From the revised
 

total allocated budget of $2.98 million, 63%
 

or $1.75 million has so far been spent under
 

Grant Funds.
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Loan Funds: Table 4: 
 From the revised allocated budget
 

of 1497,700 for training (only for short-term 
-
non-degree research and training) US$259,7
3 4
 

or 52.5% has 
so far been utilized.
 

During the reporting period, IADS Overhead has
 
been reduced to 18.87% from the previous rate of 22.45%.
 

GOI Counterpart: Table 5: 
 Summary of GOI counterpart
 

contribution. 
From the total allocated Rupiah
 

budget for the past three years (FY 1981-82 ­

1983-84) and for the current year (FY 1984-85) 

of Rp.4.28 billion, only 58% has been shown as 

expenditure for the period ending June 50,1984. 

Table 6: 
 Breakdown of GOI contributions/
 

expenditures by two-centres 
-- SARP/Sukarami
 

and SARP/Bogor.
 

Table7: 
Summary of GOI expenditures in support
 

of Technical Assistance.
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Summary of Disbursements (for the period ending June 30, 1984)
 
GRANT FUNDS in US$
 

BUDGET 
 E X P E N D I T U R E S
 .
 Previous 
 Current 
 Total
 
5 
 $ 
 kXP/BUD
 

irect Cost
 

. Resident Specialist 1,979,200 
 1 1,185,507.20 106,948.19 i1,
29 2,455.39 65.30
 

Consultants 
 259,800 124,533.27 
 124,533.27 47.93
 

. IADS HQ Staff & exp 170,200 1O9,694,38 
 7,394.76 117,089.14 68.80
 

Total Direct Costs 
 2,409,200 f1 
419,734.85 
 114,342-95 
 3,477.0
 

526,600 310,548.01 25,670.00 
 336,218.1 63.85
 

ocal Staff Support 33,700 
 10,167.28 10,167.28 30.17
 

)re-Contrqct Expenses 
 16,OO 
-- 16 ,00.oo -

RANT TOTAL 
 $ 2,985,500 1,746,282.86 150,:180.23 1,896,463 .0 63.52
 

/Includes US$ 485,500 from LOAN FUNDS
 

Adjusted at 18.8796
 

lote: Data provided by IADS HQ, USA.
 

http:150,:180.23
http:1,746,282.86
http:10,167.28
http:10,167.28
http:25,670.00
http:310,548.01
http:419,734.85
http:117,089.14
http:7,394.76
http:124,533.27
http:124,533.27
http:292,455.39
http:106,948.19
http:1,185,507.20
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TABLE 4 

Suommry.of Disbursements (for 

LOAN FUNDS in USS 

the period ending June 30, 1984) 

k.Training -. 

EXPENSE ITEM 

International 
Training Program 

BUDG T 
PreviXPEN CureS Total 

T 

= 

EXP/BUD 

!. Advanced Degree 

Training 

IO01700 92,871.01 207.29 93,078.30 91.52 

Other Training 306,900 120,546.36 925.41 121,471.77 39.58 

otal 

I. IADS Overhead _/ 

6 

89,1OO 

213,417.37 

46,317.21 

1,132.70 

254.30 

214,550.07 

46,571.51 57.27 

TOTAL j 497,700 259,734.58 1.387.O0 261,121.58 52.47 

/ Adjusted at 18.87% 

Construction : No drqwdown 

0- Equipment/Vehicles : S500,000 (Estimnted). 

-1A 



Table 5 


DIP 

YEAR 


1981 - 82 


1982 - 83 


1983 - 84 


1984 - 85 


T 0 T A L Rp. 


Summrv of GMI bude, 


B U D G E T TREASURY 

('000) 
 FUNDS 


Rp. RECEIVED
 

847,720 808,825,076.89 


1,126,109 1,061,839,535.79 


1,447,290 586,327,000.oo 


857,000 132,267,OOO.oo 


4,278,19 2,589,258,612.68 


funds, received, -nd balnces (as of June 30, 1984) 

EXPENDITURES BALANCE IN BALANCE ON % OF 
BUDGET HAND BUDGET 

798,706,271.89 49,013,728.11 10,118,805 94.22 

1,056,102,076.29 70,006,923.71 .737,459 93.78 

576,597,850.oo 870,692,150.oo 9,729,150 39.84 

65,734,212.oo 791,265,788.oo 66,532,788 7.67 

2,497,140,410.18 1,780,978,589.82 92,118,202 58.37 

http:2,589,258,612.68
http:132,267,OOO.oo
http:586,327,000.oo
http:1,061,839,535.79
http:808,825,076.89


Table 6 
 Breakdown of GOI budgets, exnenditures "nd_ b&lances (as of June 
30 1984 )

(by Costs Centers - SAR/Sukarami & SAR Bowor)
 

DIP 


YEAkR 

SAR/SUKARAMI 
1981 - 82 

1982 - 83 

1983 - 84 


1984 - 85 


Sub-Total 


SAR/BOGOR 

1981 - 82 


1982 - 83 


1983 - 84 


1984 - 85 


"ub-Total 


T 0 T A L 


BUDGET 


('000) 

RD. 

776,000 


1,049,032 


1,384,463 


857,000 


4,066,468 


71,720 


77,077 


62,854 


-

211,651 


4,278,119 


EXPENDITURE 


PRVIUS 

730,841,577 


949,629,376.24 


520,073,297 


.
 

2,635,287,051.24 


66
 ,546,245.oo 


66 ,250,750.oo 


4 1,694 ,095.oo 


174,491,090.oo 


2,809,778,141.24 


CURRENT 

1,257,399.89 


40,201,650.05 


11,120,703.oo 


65,734,212.oo 


118,313,964.94 


6 1,050.oo 


20,300.oo 


3,709,755 


3,791,105 


122,105,O69.94 


==.....=== ==..== .==== ==== == === == ===
=== == 
 == == 


S
 

TOTE:?/BUD 

732,098,976'89 


989,831,026.29 

531,19 4 ,000.oo 


65,?34,212.oo 


2,318,858,215-18 


43,901,023-11 94.34 

59,200,973-71 94.36 

8 55,242,000.oo 38.37 

791,265,788.oo 7.67 

1,747,609,784.82 57.02 

. . . . . . . . . . . . . . . .
 

66
 ,607,295.oo 


66 ,271,050.oo 


45,403,850.o0 


178,28P195.oo 


2,497,140,410.18 


=== == 
=== == 
== 
=== == 


5,112,705 92.87 

10,805,950 85.98 

17,450,150 72.24 

33,368,805 
 84.23
 

1,780,978,589.82 
 58.37
 

=== == 
== === 
== === == 
==
 
... 


http:1,780,978,589.82
http:2,497,140,410.18
http:178,28P195.oo
http:45,403,850.o0
http:66,271,050.oo
http:607,295.oo
http:65,?34,212.oo
http:4,000.oo
http:989,831,026.29
http:122,105,O69.94
http:20,300.oo
http:61,050.oo
http:118,313,964.94
http:65,734,212.oo
http:11,120,703.oo
http:40,201,650.05
http:1,257,399.89
http:2,809,778,141.24
http:174,491,090.oo
http:66,250,750.oo
http:546,245.oo
http:2,635,287,051.24
http:949,629,376.24
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GOI Expenditures in support to Technical Assistance (as of June 30.84)
 

XPENSE IT BUDGET E X P E N D I T U R E S : BALANCE % 
fiscal year) Rp. 

('000) Previous : Current T o t a 1 EXP/FB 

P Budget 1981-82 

al Employees 2,640 2,500,000 . 2,500,000 180,OOO 93 

ice Expense 2,500 2,500,000 - 2,500,000 - 10C 

vel IADS Staff 7,500 7,500,000 - 7,500,000 - 100 

el Costs 10,000 1,000,000 - 1,000,000 - 100 

se Rent/Maint 16,OOO 16,OOO,OOO - 16,OOO,O00 - 100 

o service 4,500 4,500,000 - 4,500,000 - 100 

unmentation 1,000 1,000,000 - 1,000,000 - 100 

ipment 7,500 7,500,000 - 7,500,000 - 100 

2sportation 3,000 3,000,000 - 3,000,000 - 100 

t Permit Etc 1,4OO 1,4OO,OOO - 1,4OO,OOO - 100 

- Total 47,080 46,900,000 - 46,900,ooo 18o,ooo 99 

[P Budget 1982-83 

Sal Employees 4,50o 4,075,000 - 4,075,000 425,000 90 

rice Expense 2,000 2,000,000 - 2,000,000 - 100 

ipment 5,000 5,000,000 - 5,000,000 - 100 

kvel IADS Staff 15,000 15,000,000 - 15,000,000 - 100 

Lse Rent/Maint 20,000 20,000,000 - 20,000,000 - 100 

el Costs 2,500 2,487,810.50 - 2,487,810.50 12,189.50 99 

;o Service 7,050 7,050,000 - 7,050,000 - 100 

umentation 3,000 3,000,000 - 3,000,000 - 100 

nsportation 800 800,OOO - 800,OOO - 100 

t Permit Etc 2,000 2,000,000 - 2,000,000 - 100 

- Total 61,850 61,412,810.50 - 61,412,810.50 437,180.50 99 
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TA 7 (contd..) 0Exenditures in support to Technical Assist-nce (as of June 30, 1984) 

EXPaNSE ITEM 
(by fiscal year) 

B U D G E T EXPENDITURES 
('000) PREVIOUS CURRENT 

Rp. 

BA LANCE 
T O AL A L AN E 

EYP/BUD 

DIP Budet 1981-82 

Local Employees 

Office Expense 

Travel IADS Staff 

House rent/maint 

Handling cost 

Auto Service 

Sub-Total 

DIP Budget 1984-85 
Local Employees 

Office Expense 

Travel IADS Staff 

Exit permit etc. 

Smb-Total 

T 0 T A L 

4,599 4,584,000 
-

2,,)0 2,000,O0O -

15,000 14,999,595 405 

13,500 13,500,000 -

42,000 _-

5,850 5,841,640 
-

82.949 4925235 40 

4,424,000 - 1,092,000 

1,200,000 _ 70,500 

19,280,O00 - 3,724,250 
1,000,0OO - 217,000 

25,904,000 - 5,103,750 

217,783 149,238,045.50 5,104,155 

4,584,oo 15,000 

2,000,000 -

15,000,000 _ 

13,500,000 _ 

4 2,000,o0 

5,841,640 8,360 

40 92564 42 O?3. 360 

1,092,000 3,332,000 

70,500 1,1?9,500 

3,724,250 15,555,750 

217,000 783,000 

5,103,750 O,800,OOO 

154,342,?O0.50 63,440,799.50 

99 

100 

100 

100 

99 

49 

25 

6 

20 

22 

20 

70 

=------------­



APPENhDIX 1 

T7NTATIVS: AGXNDA 

FOR THE 

SARP FIRST SEMESTER 1984 MEETING 

SUKARAMI 

SEPTEMBER 13-14,1984 

SEPT.12 
 : 	 Arrival in Padanr/Sukarami
 

13 	 : SUKARAMI
 

1. 	Approval of the Minutes of the Previous
 
Meeting on March 23-24,1984. 
 ASK
 

2. First Quarterly Report 1984: 
Matters arising ASK
 

3. Second Quarterly Report 1984: 
 ASK
 

a. Research Highlights (Zainal Lamid)
 

b. Manpower Developments (PSS)
 

c. Facilities Develo)pment (JDT)
 

d. Linkages/Extension 
 (ASK)
 

e. Technical Assistance (PPA)
 

f. Finance 
 (PSS)
 

4. Communications 
 ... 
 ASK
 

5. Status of Construction ... ... Suntana
 

6. Status of Procurement 
 ...... 
 JDT
 

7. Other Matters 
 . .. 	 ASK 

8. Next Meeting - Dates & Venue ... ASK
 

9. Tour of New Office/Lab Facilities 
 ... ASK 

SEPT.14 
 Field Tour to Sitiung.
 



APPENDIX 2 
Balittan - Sukarami Balai Penelittan Tanaman Pangan Sukarami 
P 0 Box 34 Padai,-
West Surnatra Indonesia Sukarami Research Institute For Food Crops (Sarif) 

M I N U T E S 0 F 

SARIF SEMI - ANNUAL MEETING 

SUKARAM I
 

MARCH 23-24, 1984
 

Project No. 497 - 0263 

(USAID Loan No.497-T-048) 

to
 



SARIF SEMI-ANNUAL 

MARCH 

Attend,,ncc.: 

1. Dr B.H. Siwi 

. Mr Anwar Said 

3. Mr Djam'an 

Mr 'ikarna 
.Mr 
 D.E. Sianturi 


6. Dr William P. Fuller 


7. ?,!r K.A. Prussner 

8. Mr A.R. Hurdus 
9. V-r J. Sperling 

10. MIr Suntana 


'l. !..r Hi.rry r'"rdi 


12. Dr A. Syarifuddin K. 


13. Mr Harmel 


14. Mr Azran Tanjung
 
15. rIr Adly Yusuf 

16. 
 Lr Ketut Tastra 


17. iMro. D. Syarifuddin
 

9. Syahrial Alimin.. 
19. L,'rSyafnuddin Ibka 


20. 
 Dr K.O. Rachie 


21. Mr J.D. Traywick 

22. Dr A. Jugsujinda 


23. Mr P.S. Srinivasan 


MEETING -_ SUKARAMI 
23-;4, 198L 

.... Puslitbnn tan(2RIiC) ,Bocor 

. 

.... 

,, 
 ,
 

.... 
 USAID _ Jakarta
 

.... 

go 
.... I,, 

.... TEAM-4, Jakarta 

,Padn
 

SARIF _ SUkarami
 

, 

. 

. 

9Ir 

....
 

.... SARIF/IADS 
_ Sukarami
 

.... 

....
 

....
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Introductory Rem-r:s: 

.'irst semi--nnual rncetLrh for the year 19,94 ',as held -t 
the he' dqu-.rtE:rs of J, I?,, 5uI.- ,r m , ]reh -L1, ts,9 o
 
review the qu;'rtcr.y reports 
 for tile period: July-3cptembe r
 
and October-u cLmberi9:5-i, tnd to discuss 
 other rela ted matters 

of the roj-.ct, 

.r Jy, rifuddin .'ecorncd :ll the p.irticiparnts attendin­
the semi-annuwl mcetin; , p).rticularly the four-member 
 team
 
from USAID-ja;:i rt2 led by 
 Dr William Fuller. In vie,':. of the 

t'.':'o im-ortnt n;- tLon, L-level ieetinLs held inhere sukarami
 

during Februry/f,.rch,19814, 
 he regretted that it v,'as not
 
possible to this
hold semi-annual meet in. much e rlier. It
 

is hcartenn,< to note that this 
 is the first SARP semi-annual
 

meetin[ 
 held at the nv,'l-c onstructed iuest house of the SARIF 

headquwrrt, rs in Sukara-mi. 

Dr Siwi, Director-CRiFC chaired the session. 

P<inutes of the present meotin,: are summarized below. 

1. Approval ofMIinutes of the Second Serni-Annual 1,eeting held 

in Puslitban tan, Bo _or, Au ust 3-4, 1983. 

With the 
concurrence of all plrticipants, minutes of
 

the second semi--.:nnual meetin,- for 1983 .-:as approved by the 

Chairman.
 

7. The SARlP' Third quarterly Report - 19'3. 

There .- no comment on:,as the SARIF third quarterly 

report - July-September, 1983. 
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3. The SARIF Pourth Quarterly Report 
- 1983. 

7.l. Research Hichlithts. 
 in 
the absence 
of fir Zainal
 
Lomid, who is under: oing English -'In,,unge trrinine, in NAR-II,
 
Bogor, Lr Syrifuddin prcsented th0 salient features of the 
experimental resulLs for the second semester, July-December, 
1983. His report wos aucmented by Dr Aroon J. and M.r iatut
 
Tastro which are 
summarized belov.
 

Dr Syarifuddin stated that the significant results of
 
the activities during the 
second semester are 
highlighted in
 
(a) Agro-Economic Studies; (b) .nturing Technologies; and
 
(c) Program Advances. He 
briefly explained salient features
 
of these three relevant topics.
 

!-ro-Economic Studies: 
 In West Sumatra, the use of
 
small 
:cale 
mechanicl equipment for farm operations is
 
beginning 
to increase. 
With the collaboration of IRRI's
 
agricultur;.l engineering program in West Sumatra, the use of
 
mechanical threshers and small tillers are 
showing profitable
 
returns, and some 
farmers are 
loaning their machines,
 
especially threshers 
on custom-hiring basis.
 

Farmers growing corn under upland conditions in North
 
Sumatra 
are realizing average yields of 3 tons/ha with high

levels of fertilizers and other inputs. 
 The availability of
 
seed is the major constraint in 
increasing the area of
 

Prodctinn for palawija crops.
 
Ar Alan Hurdus wanted to know how palawija seeds are
 

distributed, 
le pointed out that the flow of seeds from one
 
place to another seems to 
be working satisfactorily in Jawa
 
(Jabal). 
 Dr Rachie said that the problem is particularly
 



acute for soybepn seeds since they remain viable only 2-3 
months under ambient conditions in humid-tropics. Even 
thouch the frrmers "'re keen to improve soybean production 
in Sum.tra, th,.ir m jor prob]cm is the 'v':ilability of quality
seeds .ccordin- to Sr Sya-rifuddin. Loreover, imported seeds 
re not of -ood quality. While replyin to a query by

i r Hurdus on the status of corn seeds, . r SY.a.rifuddinl said 
that the quality problem is not acute as comnared ',vith soybean.
Mr Hurdus mentioned that the avilbility of chemicals should 
not be a problem. irom his e'xperience, Dr Syarifuddin stated 
that farmers in Aceh Prticularly feel that required inputs
 
are often not 
readily aviiable when needed. 

Pturinp- Technoloi-ies: Blast disease and aluminium
 
toxicity are 
the major constraints in upland rice production 
in ",Vest Sumatra. nite of these difficulties, Dr Syarifuddin 
mentioned that the SARIF has developed several promising
 
breeding lines which are now in final stages of testing.
 
Dr Syarifuddin also stated that upland rice 
is also attacked
 
by a new disease, 
brown spot)in some 
areas, and SARIF will
 
need to 
aork acti,.ely on 
this problem in the future.
 

In addition to Batant Aga, a colid-tolerant rice 
variety released last ye r by SARIF, two newmore promising 
lines are 
likely to bc released durinc 1984. 
 Dr Syarifuddin

feels that these t.o new cold tolerant rice varieties will
 
prove better thin Btang Agaim becnuse of their resistance to 
blast disease. 14r Hnrmel added thot these two new lines are 
being tested at 15 locations but their performance has not
 

been assessed.
 



Dr 'uller inquired about 
the procedures for 
releasing
 
seeds 
to the farmers. 
Dr Syar Fuddin informed him that the 
promisinC lines are testeu -. u:periment st: tLons rend on
 

ftrmers/ f'ieids and 
 then di: tributed to soel-roe,,.rs for bulkseed production. 7','4th rei rvd 
 to seed production, Dr Siwi 
explained thot seedi mutiplication centers -re established
 
in severl nrovinces under thec 
 lat onal 'eeds Corpor tion
 

nnd the cert;ified 
 :3eeds re distriluted to the f-rners. In 
addition, some pro:ressive rs are also encouraded to
 

produce 
 seeds for distribution. br Syarifuin pointed out 
Aceh v.ill becomethat the major production center for soybeans 

in vic.: of the suitable soil-climatic conditions prevailinE 

there.
 

[,r Hurdus asked about the usaLe of herbicides under
 
zero-tillCe cultivation. 
Dr Syarifuddin replied that SARIF
 
has conducted an exoeriment w;ith 
the use of Grmmoxone and
 
the yield difference 
is very .ow':,
but it 
is elso toxic. He
 
said that r,'rZainal Lamid 
 is '.orkinLr with different herbicides,
 
and found that Lasso seems to be effective for Post-plantintU
 
and pre-emerience soybeans. 
Dr Siwi observed that weeds
 
increase rapidly in minimum tillaie soybew ns, 
especially
 
after rice. 
 In Aceh, mulehinr has increnased yield levels 
and reduced weeds, but zero-till;i je needs to be studied where 
there is a problem of 'eeds. 

Even thouth 'heat is not the Inaj or concern oF SA]iIF,
Dr Syarifuddin stated that ofone the '3ARIF staff doin, his 
Ph.D. at UPLB-Philippines conducted his thesis studies on 
this crop Crow':n 
at different elevations in West Sumatra.
 

1 

http:soel-roe,,.rs


T:o experimental results at Sukrami seem to be encourag1in
 

and better than at the other sites. Mr Prussner inquired
 

whether wvheat might be used as palawija crop on a national
 

scale. Dr 3yarifuddin rep .ed tha:t it is planted 
 minly to 

increase )n.renessa'ninterest of the nearby fl-rmers.
 

Dr Siwi 
 explained that this study is now; in a preliminary
 

stage, and collaboration v:ith Clil;.'YT is being, sought for
 

conducting; trials at suitable sites.
 

Dr Syarifuddin then explained the steps taken by the 

extension staff to 
control the brown planthopper in the
 

farmer's fields. Apparently, this pest will need to be
 

controlled on a community basis on account of it's high 

mobility.
 

Dr Aroon briefly summarized the different agronomic
 

experiments including the INSFFER trials being conducted 

in collaboration w.ith IRRI.
 

Dr Rachie mentioned that plastic covering on 
chillies 

gErown on high ridges appears useful as it prevents the 

spreading of diseases and other problems. This practice 

developed at SARIF may allow farmers to grow chillies during 

off-season.
 

M..rKetut Tastra described some important aspects of
 

cropping systems in S3umatra and stressed that the combined
 

use of livestock, fisheries, and tree-crops is the best 

approch to increasingr farmer's productivities and income. 

Dr 5yarifuddin emphasized that the future goal of 

cropping system research will be to integrate all aspects
 

of production including the availability of suitable varieties
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fertilizers, insecticides, pesticides and other inputs
 
thereby allowing formers to grow crops throughout the ye:r
 
and increpse their 
incomes to about UO250 Per family form. 

Lr SKi ur6cd SARI,' to publish it's results in scientific 
journals within the country and abroad. He also stressed
 
the importance 
 of including these papers as soon as possible, 
and mentioned that AARD is now seeking articles for publishingr 
in their Crop Science Journal to be printed in June, 1984.
 
Dr jyarifuddin said that MARIF has already published three
 
issues 
of the ARI? Journal, "Pcmberita~n Fenelitian Sukarami" 
contoininC research articles in both English and bahasa
 
Indonesia. 
 At present he has received more than 20 articles
 
being processed for editing and publishing. 
 He also stated
 
that SARIF would 
 certpinly like to utilize the services of
 
the Editor/Information 
Officer and other senior scientists
 
available 
 at CRI!C-Bogor for their guidance and help in 
publishing scientific articles.
 

Dr Fuller was anxious to know 
 how experimental results
 
are being communicated 
 to extension workers and farmers.
 
Dr Syarifuddin 
 replied that packaLes of practices based on 
experimental results 
are periodically discussed at regional
 
meetings arranged by the Department of Agriculture and
 
Extension Directorates and that farmers are being informed 
regularly of latest developments through field-day demonstra­

tions and radio broadcasts.
 



7 
?.2 ,!-anpo%-,-er Resources and ,;tffOevelopment. 

W:r Srinivasan presented the onreport manpower resources 
and staff development. SARI's total staff as 
of December 31,
 

19.3 is 475 which includes i18 retular and 757 temporary staff. 
Seventeen SAiF staff ore continuinC their studies for the
 

[.Sc.(12 in Indonesia, 3 at U-LBihilippines, and 2 in the
 
USA); and 7 ore working on their Ph.D.s (4 in 
Indonesia; and
 

3 at UiB). Eleven SARI" staff have completed short-term
 

training (non-deree reserrch and in-service training) 
at
 

different international aricultur.l rese-rch centers. 
 'A
 

detviled list of l! training courses offered to SRIi' staff
 

from the beginning of the project is 
summariaed in Appendix III
 

of the 1983 second semester report presented to the present
 

meeting. Dr jyarifuddin announced that 
one of the Ph.D.
 

candidates in UPLB, MV]r
Rasyidin Azwar, has successfully
 

completed his doctorate degree requirements and will return
 

to Sukarpmi the end of April ,!984.
 

Dr Rachie mentioned that the three-long term trainees
 

under USAID-Loan Funts in UPLB-Philippines presently doing
 

their Easter's degree will be transferred to NAR-IIiAARD
 

effective from April 1,1984. 
 In addition, two more Raster's
 

candidates were 
processed by SARP for admittance to S;m Houston
 

State University (Texas,USA), and then transferred to the
 

NAR-II project (Fall Semester,1993).
 

Dr Syarifuddin mentioned that Mr Made Uka, MS candidate
 

at UPLB has been accepted for the Ph.D. progrrm at the 
same
 

university during this year. 
He also informed the meeting
 

that Andalas University is initiating a new program of graduate
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cotlrjs beinn September,93Lf, 
 liHhad also
0 discussed.
 
Wiith the cancerned oIfficials on tile 
Commnittee o~f ~no,,e
 
Developmnrt (1IITBANG and 
 NAR-II) about the possibility of
1Getting slots for'Mastes (UetrinEaAdls 

7"University--'for -A f-'.~ 

Relyng-,o ro Dqey Fllrconcerning. the ;~.fuueplan for stafftrainin ,D yrfdi etoethat the Preosent 'tare isgreate, then originally planned.* 
The present~planr is toa develop at least 1l6 'Ph.Ds and O


Sc. sN.M or somewhat more than initially proposed in the 
~P project paper. I 

Dr Fuller then asked about training offered at SARIF,
 
especially forthose candidates~reunnCram overseaslog


.term 
 training. Dr Syarifuddin replied that there are two 
types oftrinn 
 one is short-term tangininterna­

.,taional research centers like IRRI, ICRISATP AVRDC and IIT/i.

This short-term training focusses both on research planning~
-~''and
execution. 
There is also special~ overall research 
 j I'4I~management training offered to middle and senior, level staff-, 
 J~2
aj&
t LITBANG that provides exposure to in-country situations.,j 

In addition, SARI? conducts 

'
 

a series of' research pl~anning
 
meetings on relevan~t topics at periodical. intervals,1 such 


I'as 
 planning of excperiments 
on different cros 
prsnain
*of. results codcig'mnrand 

ontcpaini 
budgtar/adinitraivematters. These brain-.storming' 

1sessions Iprovide Iapportuni~ges for all researchors to improve 
 1. 

their idependent decision maieaiiis
 

I 



--

9 

ijIn addition t 0 the above kinds of. orientation/training, 
DrSarifuddin mentioned that the expatriate staff also ,,.or'-,r
closely ,,,ith their respective counterparts, Furthermor,~

Sris itractnC-cosely--with -the ,Univer~t-ti -f-sor 
at' Andalas Univest 
inFd n -,ihtentoa 

commodit oriaoslike Dr Harahap on rice adDSjrd
 
on soils, ~ , NN 


" 

F'
inally, 'DrFuller stressed the importance of'the
 
S.Involvement and interaction of social scientists in the Project.~
 

9' '~3-3FacilitiesDevelopment., 

Mr Traywick~briefly reviewed the situation at the end-''of 1983. The original schedule of the' construction bewas tocompleted <by the end of 19833. 
 Hoeer 
hecane 
in 001 
~regulations, rupiah devaluation, sharp escalation of construc­

'<'-' tilon 
costs and building materials, budget curtailment, and
 
other probl'ems have combined to' delay considerably. 
It is 

NICNhoped that the original goals of the project will be aohieved '' 
'-'.ithinw 
 the two-year extension period of the~Project. 

Sation Devrelop~mnt:
 

1. PasarMiring. About 9010 of constructiodn and otheri,t
.Lac.Llities have been c-, le. d. 

- .. ukaai. Phase IIA - Office/Laboaoybidns
will" be reaidy-for occupation by the end of Arl13ihaIII - Guest House/Cafetnria'one 
ha lmost­

-- '>bee-N- conp~teA
'1-4-'-' nd-o pril,1 81.

nd final inspection is scheduledbyN~I ­

3Siti'UnL 
 Phase IT 
Roads, houses',etc;' are~bhn
schedule. 
Completion £vnd'final insepction Pre ~ -<-Ah~,N-~--;[anticipated in
''' the near,future. N 
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- N>rL6ayick alomention~ed 
"ys-

that the ARrhaq tsMoved to0 SulkFtam~ las Octoberand ,vater and electrical 
soon tob 
 ucinn stsatO~Y 
Most of the first 

orer--- tpc or iro field e j~imiiil, v,-orkshop tooics 
adohr iems hay 1eal
been received. TeoFbrary 23~: 

n>'~d
fedoetonotrtOrs 

and farm machiner'y was organized­

avt Sukarami for 18 operaton1mechanics from all QARIF stations.
 
Service facilities for the eq,;ipment will be completed fairly


~soon. A short-termn ConsUltanvon agricultural engineering 
"' and , VSO mechanic are expected during May/June at Sukarami


tassist with station development and maiten*44'praio
 
Of trc~ctors and field machinery.
 

In view of the budgetary curtailment, Dr Fuller wantedto know whether the GOI contribution for construction will be~reduced. 
 Dr Syarifuddin indic~tted that the budgeayposl
 
has, alreIady been submitted to LITBANG, but no, definiite
information is available rgdigteDIP allocation. 
 Hfow­ever, sufficient funds are already earmarked for completion


:o4444fexistina construction work and for furnishing the new
4"""buildings. Additionrl top-level meetings tire 
planned in'an
-effort 
 to clarify commitments on qoI contributions. 
itsw decidled to
4444~~44~It 

'Procurement' gain and44444 4Kjc 
ineterdetail at the end of the4 meeting, since Mr 
utn


f TEAM-IV wnted to, present his report before 
 leaving Sukarami
 
sa--5me day (rridpy' 
 March ,-3, 'Bit) 

44 
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Dr Difuddin presented'4the report on the IinkGes/%' 
Extnson~ctvi~esofSARIp [epoineCI-d ou-hth 

Director and btaff~'of SAI aerouarypatciltiLi
 

monhlytecnicl 
 eetings ,.*th officials in North Sumatra,RiuJmi sand thcy plan :to mee aiain'next Month in-South 
 A 

SSumatra.
 

4 4Dr Syar4ifucdjn summariz-ed the activities rgdigthe<

%,;wheat field day, special visit of the Secretay-.General of > ?& 
Food Crops to Sitiung, and the major technical advances made4by SARIF during the second semester. 

Dr Syarifuddin also agreed to the suggestion made'by
<Dr Si'si for training extension workers in Sukar!. mi, but he
felt that the budgetary constraint may the limiting factor.be 

Dr Fuller inquired whether the private sector is involved
 
in the distribution of seeds for palawija crops. 
 Dr Syarifudin~V~4
 

Sreplied 
 that so far no representatives of private sector are
 
involved in seed production and distribution 6xcepting an- EEC~roup in Jambi '
 

4 C. and the tapioca factories which depend 
 on the 
continuous supply of cassava from the nearby farmers..
 

~< Dr Fuller inquired whether farmers 
are encouraged to
 
~ produce seeds, and Dr Siwi suggested that concerned 
 agencies


should contact the 
 farmers and teach them how to produce g~ood
<quality seeds. State seed. certification agencies:should also
 

monitor production and certify the 
 seeds produced, by. farmers 
~before distribution. 
Moreover, a~special Incentive Inthe
 
form of a 
bonus should be paid to farmers for producing8

quality seeds,acodnt -D.
 



Dr ~chireorted brief~lyr on tile' actiteso the' a~a 

* five residet &itiss,
aspeci 

*--a".aa>aa'
 

Dr~che also used the opportunity to inform the ru
 
ta.hat 
he will complete his two-year assignm'ent in ezarly June,,a~
 

1a,'iaa984*I
bustessed that steps' are being taken to identify a~' 
suitable replacmn.I thea meantime, Mr Trciywick will acta 

'~as'Projeot Specialist.a, 

Dr Saiudnadded that the replacement for the .a
 

Proj ect Special~ist should be made immediately. He is fully 
 ' 

satisfied with the biodeatao' Dr Pierre.Antoine submitted by

.!ADS; however, he rould like to have him visit SARIF/CRIFO
 

aa't'abefore 
confirming his appointment, 
M4r Hurdus pointed out
 
that the interview trips are no longer allowed since USAID
 

a~uditors have already objected to this type of travel.
 
~a' ~'a Dr Fuller concurred on the importance of the full team a 

f technical.assistance to -the Project.
a Thereforehwol 
,also 
 like to have the replacement for the Project Specialist
 
Sas quickly as possible, lie suggested that Dr Antoine could
 
visitaa~a
Inoei 
 CIF/A 
 )a an IASH 
 tf nan
 

inspctin/suervsor 
visit since thr 
 saprovision i
 
the contract for this type of visit to the Pr~oject.' Mzr John 

Sprig also endorsed thi suggestion. 

Dra-aaimntone 
 tat 
 ot Drs Mc0lung an 'a ' aa'/discussed the replacement for the Project Specialist with 
 -

~4him and he %-'ouldatakea up the matter %v'ithMr Sadikin as soon ' 
'1"a s 
 poso'",>'> 

a a ~ a a a~a'aaaaaa 



4 ~.'f 777M 
*~~~ 

I 11aaV 

Dr FerryIis also plannnt 
 cmnt 
i sinetti
 

tsettle,his fI'lmily in the&U,<ad then return to6post to-; 

compete isassignment by early' Hovember. Since the contract 
does not p'ermnit termination within 3-months af'ter retuning4

-4> from hom-leave, USAID (Sperling, THirdus, 
& 

and others) suggested 

thtPerry should consider accompanying his family on vacation
aths personal expense or extend his stay (withouit homie leave)
~Y+~until September or October.' However, these options will need' 

" 

a 

t~o be discussed .WithPerry later.
 

1. 6 Finance.-

Mr Srinivasan briefly presented the financial report for
 
tIhe second semester. 
There were no comments on the report. 7
 

aa a6. 
 StatusofConstruction. 

a
 

Mr Suntana of TEAM-IV summarized activities regarding 

fa 

construction work underw,,ay,
a and' gave copies of a newly-revised 
-a4" 

proposed schedule for completing all remainiing projects. New
 
a a schedule was approved.
 

Sukaram IIA 
 Almost completed. These will be a two­
a~aaaa-~ months maintenance period upon completion of all construction~ --- wlork,' and' USAID could then inspect all the jobs completed.'
 

Satungij
ccrdig~t'ast report, it~ihas already been
finishod, ada final 'inspection will be made next week.' 
;-,a 

Skarami'III. 
Since 'the building has been used several'atimes, it isvrdifcl to complete constructionaYwo5r 
' 

Hopefully, tecontractor could undertake allrepia, jobsa~~t complete;~a, the guest house by the end of' Ma aaI,981
 

a, a , - 4h 'a 



i iayii Agung PhseI Cnr~tigan onstruction-. 
,,iorkr will beLin during the next f ov. mnths and ,,iil> 

>be comploted by ray/June, 1985.~ ~ 

~MAlan Hurdtis indictedthat GO hisreduced its 
cotiuino tto eeomn t 0 ilo rupiahs
 

towards fees for, supervision, designing, and othler .services -- ' 

for fisc'al yearl1984/85 However, he~ pointed out that the 

USAID would still like to help supervise the construction 'A 

wokas well as help select the official inspeco/uevsr 

company. 

'"A"-1---" Dr,,yarifuddin also urged the USAID to arrange for 

intensive supervision of ,the construction work, since no 

other competent person excepting Mr Tray-wick, is available "-'A 

in the Project. 

Mr Trayviick stressed the urgency of strict adherence to 

all aspects of schedules as it will not be possible to meet 

*the completion deadlines without close cooperation of all ~ 

concerned. Dr Syarifuddin therefore suggested that an early 
'Coordinating meeting be held ~to resolve problems and bottlenecks.~ 

Mr Suntana proposed that these meetings could be held in Bogor~j21
 

Sor 
 Jakarta and strongly stressed the necess'ity of making key 

~""""'--decisions. He also~urged that the cost estima~tes~for 1984/851 W9 

~ projects need to be approved in advanco by USAID before 

7i< initiating any discussions~in the coordinating meetings.,- -

Mr Hurdus agreed to assist on the approval of cost estimates 


Ssometime during the following week. Mr Suntana 'also proposed
 

Shat 
 plans and tendering diocuents could be completed for all 

iremaining prjcs, 'presented 'to rUSAID for ch~ecking and- \ 2I 

-approval. ~ ~ '-r-,~~--' 

99 
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',VIith re~ard Lo~'farm devel opmentL, land c leari tic, and :~i> 

feninE atalllocations, Mr "untana ,%anted to incl.ude the> 

~fee inj n 
amontcoldthe b pidto r1EAMIIV by the~su.ccestjful 

bidder. Pak~Djai xlandta resovnGhs issuo 
> -asdiffiutas liehasdiscussed it *wNith the officials 

rchtet s the~ tod document an( the same 

-

in 	BA7FANAS, 11ublic Idorks, rt;inistry of Finance, in Jakartva 
?~?d itrore1tion vary fromr one to another.>~dngan ?ho 

DrSaifdi suigested thiat the design fee should be 

included In the future DIP budget. Both Mr Hurdus and 

rr perling stressed that the availability of 001 funds 

should be spelt out specif~icallyfocnsrtisain 
i~>development and other line items. 

DrFle suggested the following three alternatives 

on allocating funds for construction and station development: 

S(i) Adjust the DIP as per the targets of the Project; 

(ii)Con~tinue to. negotiate w-ith the officials concerned 

SIn BAPPAN'AS and other high-level officials to reallocate 

Sthe funds required to the rj t II eloaedla 

funds within the existing bugtDr Fuller, readily agreed. 

to help In discussing this matter with senior level' officias'> 

~W at any time and to strongly support the project requirements, 

-Dr Raechie rqetdclarification on whtchanges in:, 

&- the extension propos-,l and~contract .amondment would be 

reqirei bugearysceduesare to be changed. At this>i 

*-Juncture, the 4statuis of 4SARP extension was discussed. 

V, 	 Pak Djam'an pointed outt that th ofVficial response from0 
USAID to AARD regnrding extension o.f the project is sill1 ~' 

l~t. N'0~1, '4~J~v 



i~A s-A 'bA' -G'7 ~- - -t 

wa~Dra'-Pullr diduntseen aiymrdahoW "to 'de~an 
cotrur"-'
 
cslianUSent toncurrRD.<t AAR th e'tnino h
on--


v4-A
 

met' hrAg an aprorit 
 the~A'-'A A-Otomu~ inmuiato 


~2t'4c~tigAMUAITryc repourt~net A the theureenton sxtetujs,'6r 

Fis Orde A shpmn Ainluin lAtmsih
 

Are
suhas~tractoers, fiedaseduipienAc workshoeMrqSperenn 

havbenal ssmbld tekri aIshrtermpeencsa 
~ )-tO hrg c4 4 4 or issuingope AA 4'A A A- AA-AAA-'eigh 

sttin 
 was ( Aopeerary 13 'to MarhA,194­

A~~A~~A-Atati6~~Letter) .~ Aflowe~~ver, The rdtc d DP ~ud~ t £ r ~ - A.~AA
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Many problems were encountered in obtaining shipping
 

documents and clearing through Customs. 
Transhipment of
 

the 
 items through jingapore has also caused considerable
 

inconvenience, some :maLe
d and pilferage. Nearly
 

Rp.800,O00 has been spent 
on the purchase of bolts and
 

nuts and other items for assembling tractors and other
 

field equipment. It was therefore decided to 
request 

Trans-Century to pack all future shipments in special 

w:ooden crates, attach packing lists (both inside ond outside 

the box), and consign the shipment directly to Padang via 

Singapore. 

Second Order. Considerable time was required to
 

obtain the LC (Letter of Credit) Number. In the merntime,
 

some items from the Philippines have already arrived at
 

the Padang dock, and should be cleared as soon as possible.
 

Most of the second order consists of laboratory
 

equipment, some field machinery, and other items for the
 

cafetaria.
 

Third Order. This order w-;as prepared several months
 

ago for processing through Trans-Century with whome a
 

contract was also signed. rtost of the items in the third
 

order relate to seed storage, office and laboratory equipment.
 

As a consequence of GOI regulations on 
procurement
 

which must normally be channelled through SEKNEK, formal
 

approval for all items included in the third order has not
 

yet been obtained. SEKNEK insists on procuring those items
 

that are locally available or manufactured. This poses a
 

serious problem since the procedure deviates from US
 

government regulations.
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After series of meetings with officials concerned
 

in BAPPANAS/SEKNEK, [4r Hurdus suggested the following:
 

(?) Finalize the list of items to be procured from
 

cbroad -and locr'lly. 

(b) 	 Tendering should be arr-n[red for all ioods from 

the US rnd those to be procured locally. 

(c) The LC number should be obtained for all items 

to be procured from abroad.
 

(d) 	 Trans-Century ",ill ewlu-tc comptetive bids 

partly from Indonesia and prtly from the US. 

(e) 	 FT Dharma- NiaLP %-:illcontinue to v:ork on the 

Third Order. 

(f) The local representative of Trains-Century will
 

coordinate with their headquarters in the US
 

for expeditinLg documents required.
 

Pak Djam'an explained the situation on procurcment.
 

The surveyor's report on losses and damave for the first
 

shipment is expected to be submitted shortly, and an
 

insurance claim for Rp.300,O00 will be made by FT Dharma
 

Niaga for direct reimbursement to :StRIF.
 

;ie also mentioned that the LC has alrerdy been o6ened 

for the second order, and Tr-ns-Century has been so informed. 

After collecting all necessary mat rials, Trans-Century 

should send the original copies of the Bill of Lading, 

packing list::0 invoices, and other documents directly to
 

their representative in Jakarta who in turn should hand­

deliver them to PT Dharma Miaga for completing Customs
 

formalities. Also, Trans-Century has been specifically
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informed that all items included in the second order should 

be packed in export boxes Pnd sent directly to Padang and
 

not to Singapore, cccordin[: to Pck Djam'an.
 

In order to expedite shipment documents, customs
 

cle-r, nce ,nd tr[,nsport'tion, Pak Djam'an proposed that all 

concerned should meet at least once a month in Jakarta/ 

Bogor to resolve the problems.
 

faith regard to the problem on the finalization of the
 

Third Order, Pzk Djam'an said that it needs to be discussed
 

with the officiels concerned in BAPPANAS3/SE-NE\.
 

Dr Syarifuddin also agreed to this suggestion.
 

A query was raised by T-Ir Sperling on the difference
 

bet'een items procured from the loc! distributor and
 

direct purchase since the CIF cost needs to be added to
 

direct procurement from the US. 
 Dr Syarifuddin replied
 

that it will still be cheaper to buy from the US in view
 

of tax exemption.
 

Dr Rachie suggested that the entire Third Order be
 

reviewed to determine which items could not be obtained
 

locally so 
that these could be procured immediately from
 

the US.
 

Dr Syarifuddin indicated that the services of a PSA
 

,%ere found superior to using international tendering w[ich
 

requires more 
than tw-o years for processing. Mr Hurdus
 

said that senior officials in SEKNEK/BAPPANAS also concur
 

with the use 
of PSA since there are considerable savings
 

in time and money.
 



20 

After some discussion, it w-.as decided to meet
 

(ASL, JDT, Djcm'.<n, ARH, et.al.) with the officials 

in SEKNEK on APRIL 9, 1984 to resolve problems on the
 

Third Order procurcmcnt.
 

Next Meetin,-: It v's decided to hold the next semi­

annual meetin, on SEPTEMBER 11-12,19911 either at Gurgu7 

(iorth Sumr-tr-) or at a site ncar Bogor. 

Other M.atters:
 

Dr Syarifuddin reported that the communiction
 

fcilities at SARIF headquarters in Sukarami wiill be 

established within two months. Funds allocated (Rp. 60
 

million) for telephone connexions will also cover a telex
 

installation (both national and international).
 

Mr Hurdus mentioned that reimbursement for micro­

computer/word processor purchased by IADS/SARP will be
 

arranged fairly soon - "w':ithin two %':ecks". 

Mr Hurdus inquired about the possibility of loaning 

one of the ln r;je Ford tractors for use in Kalimantan to 

allow Mr Harwood to initiate some st;'tion development there. 

£-Ir
Traywick s id that it may not be possible to use SARIF's
 

trvctors as they are not large enough for the purpose
 

intended. Morcover, transport to Lalimantan would involve
 

unimaginable problems.
 

At the conclusion of the semi-annual meeting,
 

Dr Fuller expressed his satisfaction and sincere apprecia­

tion for the rapid progress made in all aspects of the
 

Project. He was particularly impressed by the dynamic
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leadership and active participation of .ll concerned. He
 

was very happy to see the SAR Project is receiving
 

excellent support from Dr Si.i and hiz a strong technical
 

assistance component.
 

Dr Siwi :cknov%.ledged Dr 'uller's sentiments and
 

expressed appreciation for USAID's active support 2nd
 

cooperation on the SAR Project.
 

On behalf of IADS/SARP group, Dr Rachic conveyed
 

his appreciation for the excellent cooperation and support
 

received throughout his period of association with the
 

SARIF. He was very pleased with the highly capable
 

leadership in the Project; the excellent cooperation and
 

dedicated efforts of SARP colleagues; and the impressive
 

progress made during the past two years.
 

Meeting adjourned at 9:30 AM.
 

A brief tour of the newly-constructed office­

laboratory complex and new equipment was arranged by
 

Dr Syarifuddin to all participants attending the semi­

annual meeting.
 

Minutes recorded by, P.S. Srinivasan
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Innovativ appragclv 
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0 

-r d c* n 

ne 6inQU f4&4 I t- t zcr - 1h e o l 4noh a t r 

r)Is an ch i jLind jL ±jeas Jur1 ,3 n 5. Th 
PerI OP4 r p r im4-y W Q km I~c n -i 0)k id n 

'hv -udp)~ La , d f-) krC Iu a ~evelpmnL 

Fond i <Pthis landfrm d'r g& 4Uuirm il}evelope r riverfome t 

trr :La11U u, insm P<4The' Q olanic
<Siteitri-4rrimg 
 a4 id t<4 Fs.< 

EUneShl 0; among~ othr, 1179)sed th ail thei4 

ountdonh etensilpoetis o Irmrmaa eet ract ices~44-< 
irftdjcro 1oo
production.~r~
 

terur'aln a reyim, accrding o h Inoeian Syst~em f t fSoil 

nT covL~ref byi h vonlcatni~ trodctsveanoaremostly ersnu 
by4444~~-4 chromic, athe4~ .011C 54-a4 J Io ih Do nPd s Y -, ic tIs 

c4orOr th-4 i Ls4-4 (U DA -444-44l1975)4 

r., 74 2 4 



14 6veIY e t 1 )j L j 4Lkr 

Theyd dv~ op id vc Ic'n c t _f 5' h U . o trofi, 

yj>19~44 a41r LI nte rij oryt eyporyd e <i 

6 e4J-u -rdvao.4 4444 y or caa zed by gey horizonsa due 
a' agn irt wa LeL-ro ih(lC)tdwtrLb Thiey are generally 

a , dwi Lh~ acid Red Ye I v oza oiIs hyi-i 

2...4Eec IIt~.y g f 4S i I . ,The eval U, io oF the soi I fer ti l y 

staus sbased on: the chemical data of the top' soilI sampe 
(les thn30cm) Asparate report in.. shd the chenLmmcal4 data 

spleced profi] t h e4 thr 4 Ofd in, the44of e- ot e -e4great sail psoUtn 

penejlains area. From the Fertility standpoint,t most a i Is are 
4very poor and have high cocetatioi almnm 444 44-aurt 

is norp than 70%).,. Manganee content can al be h i gh The,,4 
eosenthil plant 4nutrienits SU~ch asN, P K, 4Ca~ and_- MID are44 . 

~ex tremely lIow. ThQ.S there i~s an imbalance of nutriets44 ee 

maroad~ico' leet&. hsecodtinscn 
444edetrimental 


to4.44.4osat44crop% grown in: this ~ar~ea.4. 
4~4 4444 

.4...44.7 4 .4.~44 ~ 4 

mat,4 ter 

444.4< e 

'of to4h s 

mai 

i ; 

-fr i 44~raiy-e ed mo tyo4h 

c u44a444-, e 44< 
44 4 j. s4 ver an 444444 

4444444' dI y afte L4I4 vatI n. In en iv a d can inU UG 44-4CU..v 

w ~~~ ~ ~fiprvmntsc ~ ~ ~ ~s ~rai ~ 444na 44to444n4.4*te 

re ycand4 inmon..4 i Lu i g o so l f rt l t ,w lld p e e 
4 

4.h o 



n o~ ~~ ~ ~c n L e ~ ~ ~ ~ ~~~~~~4ir' *,en h e b a44i ji e ~ c i s c t o f 

W- -4-
L f' ,I.)i 4IS4i 

an be re-,di l ifn rove b,/ limi g an 

aa crop-
 Li min )4vf MU1t~be ver tre ful IN oitrd 
a L4-. b pane 11 (1975)-4-4 bt1WSE 'a" trap i cI al Ii c sai I 

envfronirnt~- (where Al is tho oinn exchaqIrble cation) In4~ 

x efEIyeiiL etc ovderlI iirng. ,sol be emiphasizdN~'>-
L efe re th atL the app IIctI o,, f Me S'to5 (tpplyCa> and rgi as 2
 
*t~ntsi 
 the uoiIs atier thanto netralize soil acdty
 
ei chznye almirnm,'. so that the lierqurmntcnb
 

Fri iM ed.
 

In some cases, the calcium preent in the phsphor i4­
-"~fertilizers may be suffic4 ient 'to meet 
the nutrient, requirements
 

o.f$ mnycrops< wh Ich -are 4less demanding inl calcium. I~t 2ls5
 

e:peLdhowever, that the crop yi'eld will be' lower than i-f4
 
comI ee iin sgve. A h present ,time, however, since 

'-'t4he-c ont, of fertilizers and4 lime at the farm level is high an~~fd 4-4­

th~e Lrorn 
 prices4 are low~ the inputs are tLoo 4costly 4 for~4th'~ 
Frerti. Therefore,~it is Very InportanL to<4select plant~ -4~ 

4 -- es/varietles which4pec are better adapted to* the ades ol
 

Th~~4 erQ o -- s i to be e s n i l 

applied asWbarti~lzr will~rg4~ berfI tel byr~aluminUM. be 
 s db
 

r44 4-4 -4 
w,. 

444 2 ' ~ 444 



'5'M 1 , >, 

i 41 

rgrC1- conditionsao create s5ome problem!:;.~ rnumber 

a fp si aI )Fr cgi c d 0QjFes a assoiated4 wi th ox I dation
 
01,redctio rdo;( or Eh)i conditins
 

.4 1 ide . 

Of particulair Interest' are the sul1phates.~ &Iluphates 
unerg~o reduction 'at ilow negative Eh values 
and the ul t i mate 
product of hi ~ reS$is~sulphides, ian, extremely toxic anion. 
In 
most so l , o i 
 ed
iy i preven t' by>'p r c p t t 
o of 
 Fe
 
h1-naka adYshi da, 1970; ,Engler and Parc 195 
~Pornr'mporuma; 1976), Kbut -if there is-not enough active iron in 

tesoils, SUiphides will accumulate and may,' -iur-
nutrient
 
s54suptak~e 
by rice root or 
even poison -the,plIants. It may also lower 
the aal.'ebility uf Cu and4 Zn (Jugsujtrnda and Patrick, 19 77)~.iv2F X 

SY..oi Is in the SiLiung area arhihn .sLulphates adlwi
 
Iron.v' ,The cat~ion excharnge capacity and the base saturation-<'are '2~ 
y,ery low. 5 Therefore, submergece/f 
icdig (as in flooded rice i
 
riviy opened1area) cani 
caUSw' Sllphide toxicitigs.'s 

'"4S.54" 

- On the other hard, according to Ponaprm (1975, iron
 

Wu) c&ominginirto zolution reass will increase with time,anrIWn
 
istrong Iy, aid UltisotS arid oxLi-Ai, 
 'this Fei Formation will,5 

reachocnlalno~~~O a oeta ,0 p during a few wee~ of~~­
isbegne 
 Irntoxicity5 is recogni.zed as one factor 4which 

4 1' , .5 4 
 , 5 5 , . 5 ' S 

-5 
.. .5 5 5 '- '4,;~4 ~ "' '5~ 

. .5 54s--" 501 



the yieI 1:ranqI 'of ric on s Olf ci, O Icid1, I U tisol an 

c id SupaesoiI Lor hE 

-Occno' Ordto- i lsh~zi~ka (175' Yri' a si

~~~1$~~~~ ~ 4 thef~ n L~~j 
 4444444-l 

i444424dc4 in a. paddy4 f4 l1 fLn q frr m te t ic e fc
 

ma eadfiinyo thosetn4444 nts inr th to il Jespfeciall
 

opt 4inu 44codt 444 I~r.) 44 ji1Oaerated
 

der gttapro whileu6 the 
 crop is bein cultivaed. hes may444
be te444~in th thv ocrdi 4etan 
 (fodd r~ecie
444)44
 

sulphdes ad iro mudtceomditoredin th explerime~dona dlots f 

Parc 4±'egt anl~(1904) aoevr t AItr prtse ' 

adfriiypolminthe elndnsilsto~~4
the transmigratio
areas F
adecitnyo
U~ a Tefrtadms motn 4 esearch~)444 
444ect dea 44444wit rod x-ll444.443o.ulan 4h s il o
 

th4 4itn 4rnimg atin Area that re be? usd 4 o
a44 44 
 bt
 

4>4444444 444 44444444,444 4 4 444 4446 
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'e ro t'jin an these sisb~j er LLonu r~ift idra1-n
 

axiclt conint iLons The ECtUal cause s OF this probl~emino 

olI I be directed at detemnn ho, iuhOF the probl'em is du 
~e do -.-ndpItind uc L- LoxCi t y an d ~h aiW rnI C:h is-5Clue 2to nutr!nL 

Th-alf -'injthis area ar weathered andcid and to eiic l1evels of* 
alUlrjiUrT1, " iron and mangjanese can 4possibly,"develOp Linder. certain 
combinations o0f pH- redox condition's that ca "OC" 4Lndrbt 
flooded and>,upland conditios., The toiiyntiina prolem 

~ of theso I s1in Si tiUng Ar-ea m~ust be>'solved before 
 SLUCCeSSfi iC"l 
5groinfg of: rice in this transmigration area can be" achieved.'
 

~~~In general porro~it~jy~l~ava 
'' -foro ewtr nI grgt 
qt b I h o l n t4' '4oe S t u g a a cr 
 e n i e s
e g o
 

aculin aactgmnr ylderae'for wvalabsre d ind thegpand-~~ 
rsifild of the soilsmin thoSiarea, areat ay soteds og dave~4C 
sufre whteplands sutvto ied.-hoed verato po rothiorneven 

Fot soilstag dainrae'Lic a 0, 

aaelggnIt owenyser'sen.any 

poriy imay becam serious 

n esnsic h 

35-\ 
 ~ 4444,4I
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The oorl grow ng> CipPS Were"{f pid on th copc e 

6t aptable .:rcp In~th ranstniratonarea," showe~d very poor' 

ccniL nwze3eia y observedJ i D ckUa i iLing~II wher-e 
thetopoilhasbeen eroded or re~moved duri ng land clearing'' 

operation~s and, 'to a certain 'degree Iqh ere~ soil cmpac I on 
occeurred due :to the use of +heavy machiiery 

Temost sroseffect of th poemcaiclln
 
cIlear Ing i sthe the'disappearance of the tc psoi 1" 
r~esulting inl>~ 

the exposition, of the<compacted and ;inf~r-ti1& subsoi.I om 
efforts hav'e been done, for example to distribute thegaheed 
#+
 

tosilbut it was not su~fficient. The application of 
 arg
 
qattL Of rai n 
 nrai etlzr are reurd
 

Th s~e~eriously diStUrbed-land should be planted with genmnr
 
V~crops or treecrops.~++ 

Improper. land 
 clear-ing practices using heavy~equipment '
 

~ wit~houth dueV consideration +to the~slope classes ad si
 
cVcinditions," have 
 Cau5sed degraati 
 f the ladSc slosso 

~tpsoil, soil comlpaction, 
 severe erosion and inarked decrease OF~'<
 

,'~Thu mc-thods used for the control of Goil erosion are Ve
 

CICUwcL-ned.~5 on a gunt1lc, slope, 
 contour planting or~ trecops~ 

zhOldbu ntoduedadjacen to food crops arid Vf1nimum soil~ 
llagu an'd,. if Aos e grenmaur crops4 should be icue 

iil1 



--

- - --

J. ncop ig ''y 
-~ 

-9~o~ld be developed. Onthe~ tee
 
U1h' e dea I
vel> 

-vn. Uekkuk.U 10)5getdIo oLmngmn systems 
ir~i~rb~m 
 solst 4 involving crop rotati~onior-. shifLing 

iultLIain n ulches . TO maintainnsaiL eI -i fd-~c
 
crop gr-owth in a tropical_ climate,- the soil should be 
 covered and 

ostalIyear rou~nd., Properly; etablished and antied
 
number of cepnlguiosCover 
 crops can tak~e over the :role 

OF the natural fOrest vegetation.~ Though 
 cover crops~have been 

~~tiedIn th pat asbfor annual food crops, the appr'o'ah ~Used~­
toheavily i nf IUenced by the temperatecIiIa ge


~manure" concept. In the low n

PH-, low C.E.C. tropical soils i i 

<most important to k~eep the topsoi1c~,mitadsae~m s~~ 
- -the time And therefore the soil m~ust be covere-allte~f~
 

liigor dead mulch. Von Ue(kUl MetodJ
 
nvoles 3steps : land
 

c~ ealr inc, land preparationsnd-cV-VYV 

}VV V V 

Cove Cro -m 1 r - S dwiiw 

-- QUi9 LWP-VVAid n for seedin4g, and.Cuuci:12~ugg or
 

Enculum 
 fo c~tins Apply,200-400 
 1,g r Or k:

Xh osphate atthe time - -V3f
cover crpsedn or 
 planting. The~
 

land 4,lef fo 12, year!;.under 
 the cover crop. Once l00% deise 
e 9Um 0 LlS coVCer hais been Ostablnshd, a rotational V cr-opping4 

patercan- bL-- rdcda' ulwns 

- - - - - 9V -
VV-V~ V ~V ~ - - -

V ~V 
--

VVPAV4 

7 



W- ijjes sb o- te oercrpa osraedrUnWi 

flrivel at ,. 

rice, n un d& 

mIn1ch, ~overing the gi a-f ter 5pr ayl ncOt the cover crop #To '~ 

... 'p rId in asv ae planted arthe 

prevenL damping of (iiotnathe mulch is~ refiivedj
 
f rm rw l nti 'gi~ dcre during the weLer pr
1anLhmiri if 

Ti3 Iag i s zera to Pi nimaI(shalIlIow_ furrows in, ,the 

4<~. Fr ~Llizer application consiss :of 100 1,g rack phosphate 44­
and& 30 kg<--fCl/h,/i-p(p]e fe spraying 0oUt .~the-t cover'~ 

crp availIablIe, finely ground :dolomitic. 11rpestaone i s-A 

-,appIied a fter ea ch harvest. ~ ., 4,.-.~ 4' 

A-good 1egUMinOUS'cover 


130 180 kg, N, 8 12 14g' P, 80,-120 kg, K, 15K2 1) k g Mg 


04.. will contain in its litter about 

an 4
 

7 Ca/ha.
70- kg 
4.444 

.6. Weeding consists <mainly of preventing the cover crop
 

from. creeping. back into -the sprayed 'out< 
 areas and, removing

gr es '- 4' q' y jgg! jq2- the -feve 

Imp ~ ~ fh~ ev~r 'apper. Wecedingr Is-~a
 

terminated.-2 weeks (rice) to 4 Week~s (maiaze)bfoehrst o
 
pemt cro come
to -h'oe ~ haatcok. 

Lta~o -wthn 


crat fomacP 


pernt h e the coe.co4ra ihsc ytmo 
'4nil a e ttlo4Ol 

haare oKn~wstiri f c.ovhr crop rop spraye) out 2.5 har foodia 


"4"4.4'4-' 4 



Ut~rFdcr CDP~oS.~ Thej rtio beween her~a Use atN'tm 

ood crops and the area under- Iegref 1owcnvaym~m1 

to I" Only/ c:ne Food. crap is taken,:af ter whc OjWCI r 

&i Io~etoc r)(n ba:k Th iN> is'cdon noL' only nLa_o(a 

L Ut to keep the plats' freefrom grseSO. 
Resarhisugnl neddto obtain comprehensive' data 

~toysgb~LAnt'iate the sqqested' ppr-oach. ,But f rot tIh esLl~o 

-5seeral cbservai~oniAp1 6ts t1here is3 
al read some...conidn ethat­

the approa:h' is practitcal. However, proposed cooperative '< 

research is piresently~, being negotiated with Dr,.H.R VanriUex kul I~ 

~~'4~-il ~tij~'I"till 
 farin sysem an 


"Mean 
 of conserving water and soil and of regener.ating the soil,'"A 

besides bacleach~e and money. Conventi onal fartni ng as we know4 it," 
'.i gnores the value of the natural' regeneration of. the soil by' the F­

~'recycl11ng of,, pl1ant resi JUeS which br ingq ab out fertility. Plowing1"7
 

is ntonly expensive and time and energy consuming, but can also;;N~
 

'increase sail eraosion. 
 ' '' 

Two systemns of no-till -farming are being suggestedL. -- The 
<4' 

-4f,3~irn3t a
- FF is basic no-till farming with simple, locally Fmacde­

"4equi~pment,'but with a continued dependence on Mmallrquantities of'~, 
herbiecides. The, secand' 'amore radical process, is IlavenUe
 

-<-cropp ing" oar 1
le'y cropping" and "live Mulchcrpin" whc 

ca
eimnae he use of h~erbicidesi and chemical fertilizers 
 -*-

A &446 4OW 



FrOMI th sa oin (if~ Yalable._ :Iabor 'f r Ce itL is beyon 

0 to CU tOli
Wae Lhi nd 'haWn1 t once 

The rf ~gon~e hectat-r'e~ ie 

8bQLandas" f wrl (J j~ngFar 'er suvy daa anuary, 
190.1ACr0o(r10IWiCS grOUP, Da tn Rl oPw i ng by'tractor iz 

1ex peflnive, co~ting rOndth eqivalen of $ 133_. per, hectare. 
Even draft anfas:lwn ot $113 pr hectare ;Under the no) 

l1ie as it is with' th SLLbble itd mulch ofthprvosseon 
No-till needs tw ipepee fhrwr:a weed-killter " 

sprayer, the "'CDAV' (con~tr-olledj droplet applicator~),. hih hsj
 
"long' handle and a small.-easy ~.
to carry drum for heriieada
 

.RP roln injection planter), 
 a oghnl edr wi th 
one or more injectors for seeds at the end of it. 

£ 

Most i..rmers wait for heavy rains'-to soak theirs fieldg

before powing and then planting. 
 But at the first sprinkle .ofY 

YKrain, when the soil is barely moist, the no-ilfarmersry
 

hi,ulh covere 
fedwith small doses of herbicides of" Low 
L~ox icity, I at the rate of .roughly on'e kilogram~ per IIrtare, about V 

*.-one-twentieth 
 of the usual dose. 
 Th ebcd inhibits the ~Q 
groiwth of weeds, but doe~s not affect the crop. - . 

After. about 10 (days, the RIP seeder is dragged over the 
W~decayi1-g Stubble andJ mulch, injecting the seeds into the soil and,4..t
 
~<aut omatical IY covering them. 
 No-till -Farmers thus avoid the two)
 

ta~ik of plowing Aand weeding 
which require an, estimated 70%. of,~ 
4&-'£~th cnvntonal farmer. It is estimated that the 
tmeofth 

SbatiuI no-till farmer spends beLwe en I34 to 97 per hectare. 

"44, 
1 2
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b AII gEt' ~ p 0y 'verLes[in 

Tees a~nd pl,-n~s which cOmPlet--Itach other- are assc e 

cropingve mL1ch cropping.~" 
IY coppngrows1 of, fodcrops 1:I n Eke UPland: rice' ar1id 

Maizeare Pnenretee ws< of 1eguminOUjS- trees li koe IApjtot.o 

.4' 44.4h' E44.R444 f ix n r g n in e i1 ait s 

rec/cl e nulLtrient intesiIf r an, 
, >,the~ ris, the 

brnches 4are chope land, laid between the avenues of trees. They,,. 
Cofs~itIute the" riMUl'h and add ferti lity the Iin soil. The. seeds'. 

aethen, injection planted dibbeplneor with wooden sik 
4an'1~to grow. The chopped 1attoro trees regrow in tm 

the nex t. season. . 444~'
 

."' Li ve4 MUlcah cropping' 
 involves growing a >foundation ,of 
legumincous plants as undergrowth.. These plants' are gjrown thicklyj 4' 
to.44~~44push out the weeds and fixc nitrogen in the soil. With, the ~~ 
f ir st rans, the are made dormant with a light application of . .

~</growth .4regulating chemical. The 'food crop seeds are te 

44njection planted. th~e4By time the IleguMi nous FOUndat ionh W 
<awalkes, from its dormancy, 'the main crop is, reidy-f or harvesting.4 ~ 

>I4'"4Th"~undercover cop (winged ba cweetc. 'wil11 rsm
 

gro hand provide the 
mulch -for the next season.. Poor countries "' 
'-'"cannoL afford high technology and big doses of chemicals. They 

must protect and enrich their, soil by other methods, such as "~'" 
<<"-"careful blends of, agricultLural and forestry/agrof'ores;try'4"" 

prac LIces. 
'<'< d,4 

W IWI,44'<4 <~ " Ak 
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trbCPi C,-.1I OXisSo 'and' 'UI iso1L iadsooos steIo 


a.i.. naor PrObl1emn rela'ited t~o t hea Ferti fity co 7 

H 

p rc) I i b9 fo many reasons, "limlngin tetoisj tl con troversi ali i ssu ( Pearsona 11j975))-K Li ming prac'ti ces wiIch ;are 

S Ci'~s fU 1,~ i n t o up eraLe area s v h ere _2 I clays~rdmiae ar 

not"~ a pp1 cabtietohighly9 weathereda soils w h A lyad2 
aia Iinter 1 yered c yS 90 The pr -d aii n j: 

111 acid~ tropical soilIs wi th pH ofless than.' ~5 ~a is i~ 
(Coleman and Thoma~'s,' '1967). Very, high liertsar eddt 
echange anda<preiitt al Umi nur, especially where 4 a~l Limi num-aa 

ir ntaered', Iay ecpedminte 

Kamnpra~h proposes that as a general' forML 1la, the 
me KCl ­
e4 acidi'ty/100 g 1 2aetractab I ' willI give the reqLtr reeq caco(oo')~ 

9 ~in 1 ton of Caco3/ha. Based on this formuila, many soils in"" 

aUma~tra WUdreqUire well over a30'atons of lie/a Moreover, 
freed aaluminun hydroxides reSUlting -from the in'--rease of a'soil pH~4 

A'fi; phosphorus' and otheraatrace elements, (boron in par i : a')a 

Aartfo dCing deficiencies or imbalanes wi t othe,-~ 

;7 lements, 'or being inef fective becautse of t.'iladequate Fineness, 
the h~ g ,Pp ice of lime makes its Use often U e o o i a . :I 

Indonesia the kilo 'of ,lime often is only slig tly acheaper: than ' 
hkilo of triple superphospht.
 

th 
 s~ a t e 

Lime application 'is 
 a'certainly 
 beyond the reach of"'the'-"a~ 
avera ye settlr~ who is SUppoSed to mtaku his living-fo th 

Iprobl1em Sol"I 4''~'a 

4a
"> ' 'B a a'"1 

'a'-~k-" ~a' a' 'a'aaa ' >' ~ ' a'7 



b ie Id decyf elobseryed 1 Po tro)P~i Ca'LIup r,: 
is Lt i aIIy in I ine oi Lhtedec iei n orani ma 1:1' us 

0 or ga atUr a a miean~s to miaintain an to imrv o 
(W. er i iy~has ofte ensge~d
 

D'4'-(-Ue FIa 
 d c nI s t I , theI- ffec o r'gani c 
mattisshor-lied, unless' otinuLed applcationi rcie
 

iTh 1ow S foce aciityc44 
 ieasd not fr'm stable&4 oranimineal fuSr cI ayh 4 OMPIferals.~ 

spn f t 
 p l e h m c a , f r i i s
e o f e
 

disapp
intin 
 L-n d :' e ti i e app ica io i-4s h r f re s 
 l o
 

itp'pblndfetlier ushewater oertoxygen
Respnse
i 
ses 
 e
 

As mostpofithenpotentfal neeraila~in ares trefr fo h
 
mare tso'and hav pnombr 
 onfrastructureneatorks, 
 p~ric~e'.'ecl por,
 
betw-efertilizer 
 conse and
Th preducet prcase5 
 are suchthatm7'' 
Ftxlizr s i 
 suly'o ecoannoemical~e
watr the low ieldan
 
rpoors leelswhihvar)o maementta poor.
 

4.Wee ...
mpetiion." 
 -5 



114' 1 !1 ­

~"The~ so011 of~ th Sit iung tansmigration area: rsn 
obiU chal lent 7.tothe'~ reerhe -n to~ SARw inpatclr 

RIP Techn qh~esb o manag ths salwihIhare highly ,sseptl1e to
 
ersin nd degradation, have not beer perfected yt oevr
 

- econom(iL consideration like -price or access to'-5seemingly4-' 
ncsayipt 
 redrthe technal' inoais an 44cae 

evnmore di-f f i CL It 4to implement~adepaiete'ed r 
cg I b'lI'approach to crpingfarmiig. systems research work. y~ 
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