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PREFACE
 

A team, recruited by Multinational Agribusiness Systems Incor­

porated, a Washington based consulting firm, was sent to Indonesia 

for USAID. The team members were Dr. Hiroko Horikoshi-Roe,
 

anthropologist from the Univarsi ty of Washington, Mr. Michael 

Cromer, fisheries spocialist from Auburn University, Dr. Willem Van 

Eck, forester from the University of W'vest Vi roinia and I)r. Poy L. 

Lovvorn , re ti ro( ao rnom ist f rom ,'orth Carolina St:to I niv , rs ity, 

Team Leader. ito to am wa" cO t r t d to " ..... . as ss, ,, r i fy and 

make ascommendationsto th( fsibility pr, ).Aio, projectsas of 

which ain a ,t:r ,, thning the nationa1 aq rico IL ,i..ra] rso-oh capa­

1il itv bv incri,:ainoi the notwork (f rtugiu)nal r, .s ::ch s,:tii in 

K[al imantan, Su Ia os and Ma luku Islands, du. ignu.d to address 

,-articular crops or crop combi natic.ns as they might be influenced by 

specific agro- cl imatic factors pt'cu Iiar to the cornd i tions on those 

islands". In this context ocr icul tu ral research was dh:n ned as 

including food crops, estat, C-o ' , in,lustrial c rop ,, animal 

husbandry, fisheries and for,..stry. The t'am was aIs, asked to 

rview the urg ni,ral sttruct:ure nf the Agency fGr Agricultural 

Res ,arch and Devc ]opm.ent of t:hp! Dprtueont of Agricultu to, an] to 

dtune n ho authority and r,-,n.sibility of into:-island 

operations and nece ssa ry linkages wit:, other institutions, extension 

serv.ces, and univar, ities. 

Crumer, Horikoshi-Poe and Lovvorn arrived on ,January 23 and depart:ed 

Xarch 9. Van Eck arrived Janu r 28 and et March 2. Dr. 

Subijanto, Head of tOrt icultLuril F ',:,.rch, Ac,'p'ncy f,)r AtjricultvLral 

http:natic.ns
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Research and Development, sei-\,ed as the 
local expeditor for contacts
 

and arrangements. The team was directly responsible 
to Mr. Walter
 

C. Tappan, Chief Agricultural Officer, USAID/Jakarta.
 

Briefings began in Jakarta where Mr. Tappan 
outlined the needs of
 

AID in making the feasibility study and continued in Bogor where all
 

of the ContraI Rosotrch Institutes were vis:ited, the latter for the 

purpose of learning more of their research progl-srasnd more speci­

fically of their anticipated research in Ka1imantan, Sulawesi and 

Maluku . The tearn visitded 5 proposed rfseairch sites ir South 

Kalimantan, 2 in Central Ka1imantan and 3 in Ka imntan. Tushey 

also visited 8 propos,!d ;ites in s'uth Sn]Iav,, i, 2 in U' rth Su awesi 

and 2 on Ceram. A ducitailed it ;ierarv is included in Anne<x I. 

It should be noted that since all member of the team did not see 

all proposed sites a slightly different format developed among them. 

I,---E--,-o MtK 


PROPOSALS
 

.... .... AND PRECo!l TNSUMMA' !\' TO.ARESEARCH 

A. Introduction
 

Thi- report is basically divided into three sections:
 

The first section entails a general ovurview of r e;oarch in the
 

agricultural, forestry and fisheries sectors of Kalim ,ntan, Sulawesii 



and Maluku. included as annexes are descriptions, analyses and
 

recommendations for the individual research institutes and experi­

ment stations. Where applicable, these annexes will treat the 

fisheries sector. 

The se.onl section of the report examines the AARD, its organization 

and The role it play's in the agricultural sector. Also treated as 

inLq r a] links in th,e con ntry-wide research sy stm are universities 

and extension act ivities. 

The final section deals with a social and economic analysis of 

resea:irch needs in Indonesia and discusses the feasibility of sites 

for propos ;d research and experimnt stations. 

13. Tocrnical Assistance 

1. General 

A total of 151.7 person-months of short- ard long-term tech­

nical assistance has been requested for the agricul tural 

research strordj-tin ing proj,'ct (Table I) . While technical 

assi stance.is :iv,n a fit .riority rat igl b HP, .aui, parti­

cularly for its ur:,'fuln,'ss w.iA , local sci.itists are away 

Lraining, ma.ny Af t.!- , :::t:, , t,;(lasi, ,1 , Sa ; i: (' ,re 

colsidor,-d " M "Ns:::;i V"J. Alf ropr', i at, l '( :' " .',]li )I ( iOi t 

Stat nc -b y-StWi W Li r h*. L,',n r" , A l o ,r rludd whu.,­

w';:',, ,: "in t: 1,,- i nd ivido 0 ly .!~. ~ ,.I!'; , t i,.)n I*-,.) r ts 

(;,, i d i x, a A - n). A .... ,ry ,V P~.. A, .. t, A h r i 
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TABLE I
 

'Technical Assistance (TA) Requests
 

Agricultural Research Strengthening Project
 

Request(Id TA Recommended TA 
Discipline Location Long-Term- Sho,-t-Terfr- / Long-Term /- Short-Terr 

Food Crops 

Bo:or 35 74 35 74 

Banja rbaru 20 - 15 15 

Maros 8 30 8 30 

Fis~her ies 

T nggarong 7.5 - 6 3 

la ros 18 - 12 6 

Forestry 

La 1 i k Ipan 14 - 14 -

,1ros 8 - 8 

Animal Husbandry 

Tambarng Ulang 9 12 9 12 

Animil Di se.Qses 

Il':,ljdr1)'~ U 20 30 5 10 

Y _1, 139.5 146 112 150 
pu r.-/ i- i-
I)# -tr',so n- mon-, 1 
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expertise (Table I). The majority of assistance will be
 

required by the food crops research institutes in Bogor,
 

Banjarbaru and Maros, with lesser amounts to fisheries, 

forestry, animal husbandry and animal d isea se. No technical 

assistance has been reue ted by cither the rndustrial Crops or 

Estate Crous Reseat ch Institutes. 

In reviewing the propos,.d budgets for technical assistance, a 

good deal of .variation was noted among disciplines concerning 

the cost of technical exuertise. Estimatws ranged from $40,000 

to $214,000 per parson-year of t:chnical a stance.i;:; A cost of
 

$75,000 pr person-year of assistance Is a,_'ggst,,a reas-on­as 

able figu r, for bhudgettsy estimates. AAPD Fhould make an 

eftort to standard ize its hudgut requests with respect to 

foregn technical assistance. 

Should the technical assistance portion of the project be 

handled as a package unit, rathe!r than by di:sc.line, it is 

recommended thait at leas;t one ful 1-time adm in:;tS, tive a:;;;i!;­

tant be brouqht in for t:he duration of the technical as i stance 

contract. 'W,'it~n the .arq*, nn},r of t.chn ical advisors prpoed 

u n d ,:r th i s; n nv,],,' , v u,,:h i,.r un nn el, A l in . , ,.n;n,,h! A L.,o h an d le 

Iog i.t. and atmin istrati-'e suppor for fi,41l-b ,'I advisor. 

2 Comrun ic*a t ions 

Cotmmunication s hitwo(fl propound exri r;ntl ... stationsforms d 

and th,. z',.;r,:h i nti t,. I luin'd for Aij~rhiru and aro; 

]imi'liq - qr, n!',,i ,'U ,Wtl pl~ir" I A to Wp Wrs, ,t,op:; ,l ! w, "!1 :0tl 5,n( i ,' 
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curient limitations of .the telecommunications systems in Indo­

nesia. Telephone service is presently oprat ing at Maros, 

however, and will be available at Banjarbaru which will link 

these sites with the rest of Indoao2sia vi an expanding sate­

lite communicat ions systen. Many of tho 9roposoed field sites 

are also ro 1 a t ivol y near communities that have te lophone 

service, and r",asunabiy expeudttos m'esengor and mai i se rvicos 

are available at sitcs located near airports. Mai 1 service is 

available in the vicinity of all proposed sites. It is felt 

tnat proble'ms arising at field stations requiring )rompt 

attontion from the resparch inst itites wi 11 h able to be 

adequately dn Ilt with. usidring tLK ,"v.PiA1-]eI cormunicati-ns 

network. This concluIs.ion is based un the avai]ability of 

transportation at all sites so that staff are not restricted to 

travel by local transport. 

3. Salary Incenrtives 

The tvam made no special study of salaries for research 

workers. ,v, .rtheless the subject did so rface many tims. The 

old ada,,, "you get what you pay cvrtil 1 holdcs tru, foi­.or" 

scienti ic 1 ,':"asw . 1 l r. ,,,'n, n :;t(J'l.( ,,g 

overse,,a; ar-,m ": .tiv m tm ] ;', r" t.to, rN, .I::2,, s]' ..... 1, 

salaries5. Thi s ;rll. will , pi : ,,.,ulorl'. ,,ut,. n thi, ,ut-'. 

.
isltha ndY" vi,.,1 l:,rm lAny w .- L "Ltr;.ow, 

i 
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investment in graduate training, buildings and other research 

expenditures. The achievement of national agricultural goals
 

will 	 be directly related to the salaries paid its workers. 

4. 	 Selecting Sites for the Aricultural Experiment Stations
 

The USAID feasibility team that studied the Sumatra Agricul­

tural Rese:rch Project developed a set of criteria for use in 

selecting sites. The2se criteria ha, been used in olir study 

and 	 they at', )s follows: 

a. 	 Soil topography and meteorological conditions must I.­

satisfactory for the programs to be conducted and should 

be typical of as large an area as possible. 

b. 	 Land must be available in sifficient quantity to fill 

present and - --,jected needs. 

C. 	 Vater must be avai lable in sufficient quantity and of 

acce ptabe q,.al i ty to meet domestic and experimental 

needs. 

d. 	 The source of common labor must be identified and an 

adequato .,urount assured. 

J. 	 ', i raTb1le, flat ltt1 -,ui are!ihl d,, 	 Ut'u,('h 1d)51, .... r' ii..nt~s , 

4 4 ,' 4 . 

locill-io 01 '1" --	 r -. - ~ r1 



TAFLE II 

RECO>MMih,£D PRIORITY LISTING - RESEARCH INSTITUTES- STATIONS AND FARMS 

Priority Reference 

Annex 
Centralk Tsearch Instituto for Aqricuiture, Bogor First Level A-i 

r:os :-,se -ch 7t i tu to, .Southi Sulawsi First Level A-2 

"'7:-r[r, :-th Luwu, Ex:< eriment Station, South Sulawesi First Level A-6 

?Ka >:-- EX:Orimernt Station, 7orth Sulawesi First Level A-7 

"I...i . :iment Station,oaluku Cera_;, First Level A-9 

"na.:; : :-u Research Inlsti tute. South alimantan First Level A-10 

H'nni ' *,Mnaran Exnerimental Farm, South Kalimantan First Level A-I1 

(for equip.& 
vehicles) 

r-il-',a i Ex')eri mental Farm (Kuala Kapuas), Central Kalimantan First Level A-12 

T.-,-ikc E:x: erimenta 1. Farm, East Kalimantan First Level A-13 

:Y:ar:::-'xeri:':ont ta tion (industral Cro s) , Ceram, Maluku First Level C 

ir,:- Uxror;arr me ',a (Vi:herie0) , South Siilawesi First Level F-I 
*' .:...~:'n:::x _eri me n t S! ation (Acuacu ture & Fisher y anagement) 

Fa::" [airantan 
r,:.c tre 

- N(-e: This station reco-r-ended as Third Level 
First Level F-2 

Forest 7?esearch Center ila Iikpapan), East Kalimanuan First Level G-2 

Conditional 
-aros orest Resc-irch Center, Sulawesi First Level G-3 

Conditional 



Na-e 


Bontob.. . r, ,outh Sulawesi 

:,a,-. InC. Sc..th Sulawesi 

an(! "Li.:.. :x 2ri:- SntStaion (Animal }Husbandry) 
. -I ntaIn 

Banr arri Pxperiment Station (Animal Diseases) 
outh1"a iimantan 

Duinoqa Exneriment StatLon, North Sulawesi 

Handil *.'anarap Experimental Farm, South Kalir.antan 

Bjli-flji Exnerimental Station (Animal Husbandry),
 
So,., Sulawesi 


.. a -ana, Exr)erimental Farm (Estate Crons) , 
South Kalimantan 

Rvamkanan Forestry Research Center, South Kalimantan 

Priority 


Second Level 


Second Level 


Second Level 


Second Level 


Third Level 


Third Level 

for site con­
struction & 
bui ldings 

Third Level 


Conditional 
Refer to Annex B
 

Funding not 

Recommended
 

Reference
 

Annex
 

A-3
 

A-4
 

D-2
 

E 

A-8
 

A-il
 

D-1
 

B 

G-1
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f. 	 Desirable, but lowor in priority, are nearness to a uni­

versity with an agricultural faculty, and proximity to 

other agricultural research centers, extension 
and other
 

public agricultural service centers.
 

II. 	 OVERVIEW OF THE AGRICULTURAL SECTOR
 

The 	 economy of Indonesia is agriculturally based in as much as 

75 percent of its population is dependent upon and involved in
 

agrlulture and agriculture-related activities. The agricultural 

sector contributed 31 percent of the gross domestic product and 

40 percent of the total foreign exchange earnings in 19-6. 

Though the is in andcountry rich land manpower resources and has a 

favorable climate, it still imports food, especially rice. Over 2 

million tons of rice were imported in 1.978 !nd only sliglhtly less in 

1977. Rice, a major crop, has i'cra.2d "n 0(Iuctn since 1969. 

The increase was ach--ved thr,)uigh iIprov n (nt of ( V 7i e.s at the 

rate of 2.9 percent annual y and th rou(gh _,xpmr'-sion of the area 

planted to wetland rice at 1.6 percent annually. 

Oth(er c rps have r ce ived li s attent on, and even though yields 

have increased slightly, actual p1antine s have decr a(sed, -cSU2tinc 

in little or no increase in total production of corn, cassava, and 

sweet potatoes. 

Dea-th of new technology has undoubtedly Yxjen a factor in this lac'" 

of progress. Indonesia ranks last among countries of Asia in indi­

cato r, for ag r ici I tu ra 1 re ,: 1rch, hvi n g only 2 t;cintists per 

http:i'cra.2d
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million agricultural population and .02 percent of agricultural GDP
 

allocated to agrizultural research. The national goals of strength­

ening agricultural research capabilities would seem well justified.
 

To date much of the research h-s been concentrated on Java with
 

current expansion taking place on Sumatra. Present policy makes
 

clear the need for expanding the agricultural research into the 

other islands.
 

In making assessments of the research needs of the outer islands the 

team was full% aware of the imL ]ance between budget reguests and 

ant ic ipcat-d funding. It fiimly su,:ppOrt 3 the building of strong 

re se, r-b ccnt, rs or research comiil _,s as yefr:2rrud to by AARD . It 

would go further and hope that in rany instances the complex could 

be situated at one site and become an integrated station for all 

associated agricultural research. 

In some instances the team gave, a priority rating level of two to 

existing substations even though they do need additional facilities. 

The rating was based on a total assessmeint of the needs and not 

bhc,ause of lack of apprciation of the particular substation. 

Tho team was also aware of the ;,,orld Pank considerations for 

strengthuning agricultural research in Indone sia. All donor support 

should be fully co ordinnated so that the! I i.iited funds ,ire effi­

,i., t Iy u t i Izi Zed. The AID-;U ,,(rted pro rarms should be comp le­

>,,r1 t-a y to those financed by tl Ban ' 
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A. Eastern Indonesia
 

The Maros Agricultural Research Center was the outgrowth of Jointa 

Agricultural Research Survey Team in 1969. It relocated in 1971
was 


and since that time has made a significant contribution to the 

agriculture of South Sulawesi. In more recent years its program has
 

expanded into North Sulawesi, and now its role is truly a regional 

one.
 

The professional staff has increased from 51 to 123 and the total 

staff from 132 
to 271. Likewise it has grown in terms of buildings 

and other research facilities. Even so the total manpower and 

facilities allocat 3 to research are small in compar-ison to the 

vastness of the area and the complexity of the problems. 

At the present time Maros is oper-ating two substations and conduc­

ting exten sive research on fa i irs' fields. Additional stations are 

needed to repro sent the many eco1 ocical ;,ones in the rogion. 

Ple , call for an agronomist, entomologist, plant pathologist, seil 

scientist, agricultural economist and a rana r, each with a 

master's degri-o,, for each of the, ,o'-mp ,t,. , ::;tations. This 

would ak.ppelIr to b , rea I) c txoa for t hate'-onomics disci-Oo] t>:eept 

pl ine. The ,conom i cs r ,I rch would k-, more ei in n g fu I if a 

strong unit ws developed at the Ins ti tute at 1,,aros rather than 

hay in 3 thum ,scatter.d througihout t-he rei on. 

Even thouqh the center at M.,iros is doing good research work, the 

team was struck by the- lack of ;ce.intific equi pment and libraries. 
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The new proposals call for increases ir equipment that is absolutely 

essential. AARD is promoting a massive overseas training program to 

upgrade its staff. This is commendable but perhaps not necessary 

Most of the crops grown in Indonesia are grown in many parts of the 

world and there are uxtensive research programs on rice, corn, 

soybeans, peanuts and industrial crops, the results of which could 

be made known to the local staff through adequate library facili­

ties. 

Future plans hould also provide Zor training the staff in the care 

and maintenance of the research equiprent, both field and labora­

tory. In many cases obsurvt d ecu 1,nt w:i nun-f' :icti un], either 

from lack of repair parts or the ,,c,;sary ski ]ys u)itional'r 

use. The ?>:,atria-tie u,,rson ne r,,uuested in the AA I:)' s proposal 

should include( techniciIns for usin3 sl)cciali;ed ..!c]uipment. librar­

ians, office management specialists and systems research experts in 

addition to the traditional scientific staff. 

B. Kal imantan 

Except for forestry and fisheries, agriculture is much less well 

dOvolop,'d on Kaliantan than SuIawCsi. Nevrth,,less the potential 

is there. The station ait F.anjar.asin has, made! significant contri­

hitions consider in its sho)rt te,nu re ,nd it:s limitd sti ff and 

facilitieS. A ,,tIt ion L, ](I ,,. i Southstrong ;hou 1 I - .... in 

aiirantan srvng as the re(gional cnnt,i fur ill of Kalimantan. 
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South Kalimantan has some urique problems 
associated with its tidal
 

swamp lands and its vast areas covered with alang-alang grass. Both
 

problems need to be 
tackled with intensity.
 

Substations are needed 
in other parts of Kalimantan to represent the
 

varied ecological zones and 
to provide practical information for the
 

new areas being settled by transmigrants.
 

The need for adequate equipment .-nd library facilities as outlined 

under the Eastcrn Indone sia section is eqully important here. Not 

only must , be madw :ivailable but On ,staff mu to he trainedequij it 


in its usne and nmsMntanance. At mny (-) t, it;S t. simplest 

of equipment was not available including stuch thingts snmallas 

threshing machines for rice and othut crops. This also means that 

electricity is essential if an acceptable research program is to be 

developed.
 

As badly as facilities are needed the greatest need in developing a 

strong research program is trained manpower. This subjct will be 

covered in another section but suffice to say. here that once th, 

technici ans ar- tr, ined the-e must be a program of k,,:'opin them 
.)rl)d ll,:ti Vf h roJug h pr,,f ,.nn lun . l nut: i,t ,:;, i - n r,, l e, t ra n l g .,nds v 

ac,.,s to th, :ct,.ntific ]ourna ; of th,.ir di,c I,,. T) ,,x:p nd
 

fin(ds 
for triining ,111d theln fail to pr)vi ,t l-t,-dt, i:forriatior
 

i; a waste of resource 9 for the institution and a frustration to the 

individual.
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III. OVERVIEW OF FORESTRY SECTOR
 

A. Prologue
 

"Government needs advice on very specific ways whereby the rural 

poor will be fully involved as active participants in the develop­

ment of rural areas 1n which fore-sts cons ti tu to an integral 

component, and .i11 hav., a Iair share in enjoying the prod u tive as 

well as the social1 fu nct)ion of fortest,;. For it i.s onlv when the 

forests ire- ,ffwct ivcoly and v' r1 e;I,,u 1ly manlljd an] u.s;ed for the 

betnefi t oa ,.ho], , mel]H i ng th, rt:ril -,imniitis, that 

the peoplo. will ,ill ,)I- t h i1t t(, tIlh I J t IIL't. , lnd ,v\o lVe wise 

?ons.,rVat ion)[ rm t ioo,'' ,±:md nat1. i~ol ]:.3 ic.' .... ~--

H. Forestry Education
 

The oldest academic programs in forestry are at IPB in Bogor 

(formerly th, jr icul tural faculty of the Univ,_rsity of Indonesia) 

'Ind ,itGaja'h ,.d,Univors;ity ((;A,.A) in ,I gjakart.. In rece.,nt years, 

state univors;itit:; wre ,stabi:;h.d in all parts of lndonesi-, rany 

of th,,m wi th f,1r) t ry I'rwl s wh h nti r .,-nt 1,, r,-(IIi red 

:;tthi,'lt: to c, pqlt,' th,,ir d,.jr,, ,n Jav,. In 19 --O ill univr-

St i-, had ,,s,:ure;d full rfO(O?11:hi Iiit, fr educ1t.ion to th,., Ir.­

,r,,, ,he.o univ..rsitien offeringj the I. d.egre are: 

Fromi "Forttn for Poopl,-" Addr,-:ia by Adrl Ma lik to 8th World 
Foreotry Congretsi, 1978. 



Sumatra 


Java 


Kalimantan 

Bali & .Nusa Tenggara 

Sulawesi 


Yi'u-ku 

Irian J~iya 

Indonesia 


Production
 

Year TotaI 

1960 80.8 


1965 90.4 

1970 110.7 


1973 134.3 


1975 128.7 
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TABLE III
 
STATISTICAL DATA
 

Forest Data
 

(x 1 nillion hectares)
 

Production 

Land a e, forest 


47.4 16.2 


13.2 i.8 

53.9 29.2 

7.4 0.2 

18.9 3.4 


7.4 3.2 

42.2 1.0 

190.5 55.0 


Forest Production 

(x 1,000.000 M
3 )
 

Industrial Lqs 

5.3 0.1 


5.6 0.1 

10.9 7.4 


26.3 19.4 


16.3 13.9 

Production Total %
 
forest Other Foresi
 

5.3 7.0 28.4 60
 

0.6 0.4 3.0 23
 

3.9 6.3 41.5 77
 

1.2 0.5 2.0 27 

3.3 3.1 9.9 53
 

2.0 O.R 6.0 81 

0.0 30.5 31.5 75 

18.4 48.8 122.2 52
 

Sawn timber 

-

-

0.1
 

0.3
 

0.4 
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Universitas Lambung Mangkurat (UNLAM) Banjarbaru
 

Mulawarman University (UNMUL) Samarinda
 

Hasanuddin University (UNHAS) Ujung PNndang
 

Universitas Cendrowasih (UNCEN) Manok;wari 

Only IPB and GAMA offer the Ph.D. degree in forestry.
 

Forest ranger training used to be through thu j-year SKMA program 

following SMP (Jr. high). In the last t,,n years Lhis was changed to 

the 1-year KKMA progra; following .KA (sr. high) . The two top 

graduat,,; of p,.r could proce(d a tyit prograim t,:n t() nii 

d(egre ,, ri qr,,: oi :ctoof with ,lrna!t!.' P,,cu:;<, ros ul t tl, 

tiru- is :ov,, : lt ,teturn ))rs('KMA, -, >()I arto t:o t rt , , -e 

l(:cat ed in Bogor, (14iun (now run11Poby r1It-ni) , Ka 1i)at:en 

(pr ivai t- ) , P!ma tangsiantar, Pakan Baru, Pal angki raya (private), 

Samarinda and Ujung Pandang. 

In 1977 Indow.si,ia hid 1340 foresters with academic training, most of 

whom were umploytud on Java. In addition, the-'e were about 2600 SLTA 

(S1KA) forecst rangers. 

C. P scaForest r ch
 

The or,: Lt ,iareh rnstitut, ( FRI ) was established at Bogor in 1913 

by th" I)utch ' ,)]8,,il] q'w1roVi 1mont. Ori ina 11 y, it:s maill ptirpose was 

t") ,',0VWif! n..t.i)85 Si r,] ,,'I thf, .,:.rttioni i to ViC ti 1 ft' r,, 

a:,] ,:t,,ib , ),1ti.. ct ........... ) . t,.r, it.wassL:: . t o ( n I L,,....... ......... ;:n,,av. 

ajr, t*','!' ' w t-h " tI .:. i , of ,.., w , , ,f, 1 ,,,tiChr)I C, jirt: s i,: : e,' ti :a),,*'" 
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species collected from the. many forest expeditions to the other 

islands. The discovery fo Pinus m rkusii (the only pine species to 

cross tne equator on its own) on North Sumatra inducud research into
 

its silviculture to aid in the reforestation of denuded or abandoned
 

lands.
 

The intensive botanical research in tree species lcd to the estab­

lishment of at 2rast 14 experi mental or demonstration arboreta on 

Java. For example the one at Pogor, started in 1956, is 29 hectares 

in size consistA lg of mostly square blocks of 50 x 50 m, each 

planted to on, of 93 tr ,e spu: ,: rp!t-':;tsing 36 families. Over 

half of the :;p,' r:e, nativet.o tropi cal Africa and America or are 

from other Asi afn countries. Anothe r ,xprimenLa1 arb rtun was 
started in 1940 1at Jasinga, 60 km from lWr, wh ro the re are 29 

hecta're.s with 127 blcks representing 32 species from 16 genera and 

8 families,, but used primarily for the ofpurpust studying the 

silviculture o; the comme rci a lly importorft Diptercarpaceao. 

PRI is now planning to establish two more aboreta on Sumatra. Since
 

1977 it has Also managed a 500 hectares section of old-growth 

Di pturocarp forest at Wannri 5,t in :ast Kiimntan, 38 km no'th of 

Paliklap;I ran. Ther, use] to W,' a K,";-rfare;t h ;tMAtin ,at tWe Ambon 

site outn id. ,"nokwari on Irio n Jayi bt the it, nOW ,rA'c,1 iutd. by 

the Faculty Q Ag rultur, of the Univ,.r:;itans C.'nd rwas iP. Th 

former r..I dir,tor Ir. Soi,,rto ,nc, ; ,t,,i, the oat ,blis;hmont of 

aI forest r, ,,ra nt ion ,at E :npirio Vn " n D', ra Timur LQ handle 
spocilic for,': P:robklems uf G ,o v;.lvnnoh i,,,!i ,n. 
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The Ministry of State for Development Supervision and the Environ­

ment is developing a national rtwork of "Centers for Natural 

Resource Management and Environiental Studies" at selocted univer­

sities. Some of these will be specifically concerned with forestry 

research, viz. B_ gor Agricultural Uni versity with forst Ocosystems, 

University of r;orth Sumtra witih tropical for .st cosYstCenS 

Mu] awarinan 'n yr,-,ity with Iowl and tr)1ica 1 ifa r, s t oocfy 

Sta ft at the) l1 , ,stb i sh(-d fo i. str V ,dc1 Itiis (IPB and Ga jah 

Macla Univcrnity) and thtiyr students have cirried 0- forest-rd ated 

dSo,,lrch o , mfu.t of it undCe r contract to a vfiet of 

g0ve rnInent(_1IIt a , t:s. of indir'!ct interest to for,,st ry but 

op! r, i i nl o f FRI are tho Con t, r for Re searchftl onnt It,,h,.ed 

(P2DA:;) ind t,, (,,ntr for Rmot, Sonsin; Studi.s, both at Gajah 

Mada Un iver;it y. Severa unir I th,! i r research! I,--i u have own 

:,r,'t s (e~g, the 300 hectare Lempake forest outside Samarinda to 

,ervu 1'.'' rran Un iv- rs i ty , and the newly acquired IBengo-bengo 

forest of 1300 hectares, 40 kn east of iIasanuddin University in 

Ujung Pandan, 

Of the more then two hundred concess: onnairtes exploiting forests in 

Indo.sia,, it: i., only known thait the! Tilt,'rnitiontl Timbe,r Corpor­

.. 2t ,, eh .o" ,ir.3 in , 1 1!.;t: ion with it; 600,000 l,, , c ,nc,... on. 
r9rj':, l)'tlS In :r *1. t 'ilr~wt~ 4,000 

*, , 0c.0 ho t , I awin l I ,r , ar bai , 1 ,v:ttu,000*,t 

'1 ,*1.. . . i:i *t,|1 ,t1 . J. , A-iiI''. 'i.O . ...OatA,1.... . . , 't", i': 

http:It,,h,.ed
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on the growth, silviculture *.ind economics of plantation Species. In 

addition, they are investigating the eff.cts of the Indonesian 

selection cutting method (TPI) on growth and comiX) i t ion of the 

natural forest, and also the potentia1 of #rlichment 1)1,anting with 

nursery-grwn I pt#rocarp s, d lings. Th, !;i I Vicul uraIL work is 

backed by an excellent -,oils Iaboratory. Ne,.-,,I-ch h1ve 1)(--01tsbeen 

reported in a series ot rticpo -ts ,tnd summarisri,_s. ITCI h,,s a formal 

research agreement with the FdcuI ty of Fore s try at I PB. 

In 1960, the research in fores,,t products technology and chenistry 

and in fore sfty explit tion was s pcirated n FrRI. At reser t, the 

Forest Products Peca rch Intits t, ('PRI) i: physical y adjacent to 

FRI in Bogor. It has ca rried on artIbitions a r',.pr;,rich, , acros 

the country, and at least 30 perCent of this is direct l , id:ntifi­

able with Kalimantan. 

The Forestry Research organizations' structure follows: 

Forest Research Institute (FRI) 

Divisions 

Admin istra t ion 

Bdo tny 

Forest Influ2nces 

Poii vi cr tu r i 

Forest Pro'tec-(?t Ionl 

Fo ie:St :' ?5 U;u,t ion 
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12 (oneCurrent Staff: Ph.D. - 2, M.Sc. - 2, Ir. - 33, B.Sc. ­

Ph.D. on study leavc), 115 permanent emplnyees (technical 

and admin istrative. 

Annnal Budget: (10 ) PP 326 million p"oje,:t budget (DIP) 

Rp 180 million routine .udget (DIK) 

Forest Products Poes arch Institute (FPRI) 

Divisions 

Admin i stratt ion
 

Enyi i ring and Transportation
 

I arv!stinq
 

!ology ( ,uts, pathology, preservation)
 

'4ti~iation (twcho logy of wood and wood products)
 

Cht,.ical Pr ,in;si
-rt 

.,o;u t i n id Product ion Management 

Curlwnt Stafl: Ph.D. - I, M.Sc. - 7, Ir. - 40, B.Sc. - 12 

(thyo o" stuiy lv.e ), 265 permanent employees 

(143 tahnici] and 122 ,administrative) 

,nnnriIo l Budge;t: (1179) p 403 W; 1lion roj,,ct Ludqt (DIP) 

Pp 179 r0 4on routin,, Ludge:t (DIK) 

) tt" i , N--; ,,rch CintersT n"r" P-r,. 

t1/1 10 ,./i i'u n t "I ti.o **,tfi -d (i"rj -.s.,rch" projvct 

:A Ab1A. 1. , ,q .... n fo t q f la - l a l Kit m t 

,,. t, , 'ho' t-o v+l: wit FV1 W o p AA,'-'l r" ji.10 ! 1. UWAID( T at rI 
t ]  

SSi, , n,' G Ito pr I p sIN× ~ihrit, f (,r t h" -, y: !-*'a 011 

011-'l it Ja ... ,t p M01, -, Vt ry}'iu.i d-~,dVx N- . on l 15~: wa l by) 
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a policy of maintaining native germplasm of forest species while
 

converting substantial areas to plaitatj-i forest. The associated
 

research problems should deal with (a) forest exploitation,
 

(b) forest regeneration, aLd (c) the socio-uconomic impact of
 

(a) and (b). lso, there was concern for the destructive effects of 

shifting cult ivati.n of forest and soil resources, and research 

should "rnvid,. us:,,fu] K.hnifsu,.; to conbin, tree production with 

food crop agriculture (g:qro-forestry) . While the2 stat: ion proposed 

for East Kalimiantan would deal specifically with rnnea rch in the 

lowland tropical rainforest, the South KVaI iraiit:,n stat ion would 

empha' ivo' spcies trials for rfornstation uf al,&:g-alanq fields, 

partly in cooperation with animal husbndry and veterinary services 

st aff. 

It was mentioned that the request for East Kalimantan would supple­

rent the FRI investment in their recently-started station at aerdika 

(Warani set foret reserve) , 37 km north of Ba ikpaan on the rain 

road to . uI, :;tition 'alautwe; nad,!2, .. : Thoh t for a C!l Pu1 ;itI 

1n ord,-:, t{o r,'vi V a ;it, f r,r'sarch on th. fct. iv,e,.::s of THP 

( lnu:; l.a : ','Ct iv,' cutt. 1nil I:,'thLi? a d to "'tudy th, 8 1lvico ture 

e:f p]lar~t,.I] [ tl,,, op ;le. [)1 ,*,tuy .2uer ,O t!atd tlhat the 

Iirt .!"n 1 W jorr 6hcrt! o,, w.AM rr ..: si ., thp rfo­st a in, r rclh d 

r,.mtatio-nl of ,laglg-,O on:g Ar!°va5. 

Tho reque t fur , t ,t a uoil yion ,t ,-wNn U. ' f',!r t 

Worai, fatuf.. 71,0 4 f r-at U..~ean L'' or o I tobo. t) 

bfin (Va tivat *m, W. 1u ,4 Q 1drqiE"Art x 
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lands and of sensitive watersheds, as well as to the protection of
 

nature reserves and the sources of minor forest products (rattan, 

resin, silk, bamboo, fancy woods). The original request made for 

!-lakariki was changed to Bili-bili or Maros. Research would 

emphasize species selectioN for afforestation and reforestation, 

wildlife and vegetation management, agro-forestry techniques and 

surveys of minor 1. est products. 

Th Kalimantan request is partly linked to a FRI "Master Plan for 

East Kalimantan, 1.-79-2000", a 33-page document published in 1979 

which stahts major forestry problems, rsearch strategies, research 

activities, pro jct time schedules by annual quarters, manpower 

needs and projections for facil ities and budgu. No such plan 

uxists for either South Kalimantan, Sulawesi or Maluku. 

%.hen asked if the reque st represented, in its amended form, the 

wishe-s of FRI, lr. Soerjono mentioned that he felt least strongly 

about South Fa iiman tan and that he had hopes of eventually esta­

hlishing a branch station on Nu sa Tcnggara. 

IV. 0V1'RVIFW NkJCTOPTI RESEARICH::NEP IE: S 

Fish pr,''ides an nt.i-tLp 651 of the total protein in the average 

JWii.t f the Indon"Aian p, pul]ace.. Incrtaed production of fisheries 

IGlot h,:; r-c"Nved priority attuntion from the Gove runent of 

I'A '1: .1i in tip, t 5-year (vvr (T , t proi~r( r: (R MP, ITA I 1,, i a ft) j2' 

) anI,4A a # a2n in w.ol I ",N L,'It 1, IjS Le tarIighated 

',,,:":II',A I !in? u1pj, t WU 115 ,.a , an i >r> ov-d anid o:uandd 

i,:,;/ l i n f;w~hari,-s rctr:,,wrnh hasl s-%... i ;ad.,, t W,, ,Qmiito(ro:dIro : 
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under the newly-created AARD. Priority has been given to 
the deve­

lopment of facilities and manpower for fisheries research.
 

The AARD manages three research institutes under the Central
 

Research Institute for Fisheries (CRIF). These three institutes -

Marine Fisheries Research Institute, Fisheries Technology Research 

Institute and Inland Fisheries Research Institute - have responsi­

bility for all government-supported fisheries research in Indonesia. 

The Marine Fisheries Research Institute (MFRI) at Jakarta carries 

out research on resource surveys, fishing methods, craft and gear 

use, mar icu ture and socio-economic implications. The Institute 

operates two field station s - one at Suma rang for doer sal fisheries 

resourc,;urvevs and one at Tanjang Pinang for araiculture. The 

FisThe ries Technologjy Re- Institute ) at ,Jakartaea rch (Fi'TII coriducts 

research on fish proces sing, preservation and packaging, fish by­

products, and production for fish cul ture. 

The Inland F": heries research Institute (IFRI ) at Bogor has respon­

sibility for reselarch aspects of fresh and brackish fi:sh, prawn and 

she 1fish culture and seed )roduction and mang(.rnent of fisheries 

stocks in natnra]1 watoer. The IFRI has primary re,?>on sibility for 

and11.rodr:;fac i. it ies addressed in this retport (Seo Annexes 

F-1 and P-2). 

The IFPI currently operates five research substations and three 

field stations, in addition to its admiinistrative and laboratory 

faciliti,!s at Brior. The, rusp)onsibilit i,.e; of th s,,e ;tations are al 

follows: 



Substations
 

1. 	 Palembang, South Sumatra - open water and riverein fish
 

production.
 

2. 	 Jatiluhur, West Java - man-made reservoir fish production. 

3. 	 Depok, West Java - lowland aquaculture, including integrated 

fish/animal/fruit crop production, mono- and poly-culture in 

ponds, and fish nutrition. 

4. 	 Pasar Mingu, West Java - macrobrachium shrimp breeding, 

nutrition and culture. 

5. 	 Ujung Pandang, South Sulawesi - all disciplines with respcnsi­

bility for all of Eastern Indonesia.
 

Field Stations
 

1. 	 Cibalagung, Bogor - carp breeding, nutrition and production 

(p:imarily running-water culture). 

2. 	 Lido, Bogor - floating net, pen and cage culture. 

3. 	 Kamal, Jakarta - macrobrachium shrirp culture. 

A sixth ':;UbLtttin has1,.)1 Ien prop)oCed on Bli for sabalo (Chanos­

(:hno ; 4)nd for (othi.r brackish watc.r a:'d r arine s[; cies, spawning 
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Of the existing research-, sub- and field-stations, those on Java
 

are most active. 
 Research programs at these facilities are 

generally well-planned. Most programs are applied or adaptive in 

nature with a high degree of applicability to local conditions. 

Research work is published in quarterly bulletins and special 

subject publications. Staff at the stations cooperate closely with 

the extension se:rvice and universities. Local farmers adopt the 

technology developed at the stations through promotion and 

assistance from the extension service. Numerous graduate students 

conduct their research at the stations and the research staff serve 

as secondary advisors to the students. All stations have, however, 

limited staff, equipment and laboratory and pond facil ities. 

Expansion pro) ec ts are limited due to the s,_vere, ]and use and 

ownership pressuire.s .xer ted by over-population. Re search is la rgel1 y 

1imit-e to industry-re lated cm!s on and "S notprobP Jav ap 1Picable 

to the Outtr Islnds (eg. runn nc-.ater carp cuI ture, mcro)rchium 

shrimp cultu re, arid dov, 1oprment of high pr( t,in ft-f(ds for intensive 

aqua cu I t.u r, systems) Research at all stations is di rccted tow,,rd 

fresh water fishe; i2s. No research on brac ish witer fisher e s is 

being conductf d anywhere in the country, d(,-spite its buing the 

largest pond culture industry in Indonesia (+ 180,000 h,'ctarus). 

The brackish water research station at Japara (Central Java), 

formerly assisted by the PAO, remains under the jurisdiction of the 

D4 rector-General of Fisheries and is no longer operated as a 

r s, I-ch fa c i.Iity. 

Inland fisheries research outside of Java is alroost non-eyistent. 

The IFRI-maniaed substations at Ujing Pa-naring (South &u1awos i) and 
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at Polambong (South Sumatra) have few permanent research facilities.
 

Staff and operational budget are limited. The situation in Sulawcsi
 

should improve in the near future as World Bank assistance for a new
 

40 hectare frosn-water research institute at Meros (South Sulawesi) 

has been proposed and is awaiting final negotiations. Staff at the 

present at Ujung Pandang research station, now housed in a small 

extension-owned building with no pond facilities, will move to this 

new facility when it is completed.
 

Thu future for other are, is less clear. Little or no fisheries 

re search has been conducted on the major islands of Sumatra and 

Kalimantan . There are no projects to expand rese,arch capahilities 

on SuMaitra. Fisheries re.!search on KNa Iimantan will receivesupport 

for the first tLime under this prM ti y- add re. ;;1 -enAl)-a2s istod 

jproj)ct. Emphasis wi l be on stock assessment amni <,rn,wnt in 

swanj) and lake rqions (See Annexes F-I -nd F-2) . (Aquaculture 

development on Kaliman tan is not gien priority conside ra tion due to 

the very 1a rge wild-capture fisheries , economic and marketing 

constraints, and limited population. ) This AI)- assi sted projeuct 

will also address the nod f r a br ackish wate r pond research 

facility on Sulawesi. With P:air" thar. 42,000 hctares of bracki.sh 

wa te.r punlas in the Suilawesi redion, of water 

production - oriented rsearch is h dly ed_ . Reslat'rch (developed 

at s'uch a station would have value for expanding brackish water 

Pi, 1k fish and shrimp culture industries in other parts of Indone:sia, 

as we] , a]th,)gh it would require, field tcsting and adaptatt ion to 

1 21co nd itions. 

A 1ck of adequ;1ttely train,?d manj:9we r to staff fi ;h,, i,,s r,,;es arch 

I,,i lit. i,:, is ,i1Io ,a rajor prrAl,_:-, facingq AAHI) '1:1d the Con t.ral 

http:bracki.sh
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Research Institute for Fisheries. CRI? currently does not have a 

single research worker with Ph.D. degree and only a few senior 

researchers have M.Sc. or Ir. deg ees. An e fort was started 

recently to upcgrade cur rent staff with two ,:rs nmennow Studying in 

the U.S. for Ph.D. de(Jrwas; and six studyin, at IlP-Pogor for M.Sc. 

degrees. Uinder the proposed Wo rld Bink ,e,, arch 11 Projuct, an 

additional nine Ph.D. and 40 M.SBc. candidAt,; wi 1 P,2 trained. An 

(OXpande, prgr,:M of ,tw u i. tnitwit anid stf i- pj raii.rj wi.1 (U()nLtinluO to 

be nuedsild . owaver, to adequ tt ly staf fI current and proposed 

research fac i l itis, t:; Man,, Staff I p :;s I o should receive at 

least limitnd expo sure to training overseas. 

In summary, the IFRI has many gaps to fill in aquaculture- and stock 

management- related research in Indonesia. The sotential for 

increasing total fish prouction through aquaculture and wise 

management of natural stocks exists. However, it will require 

support from research. The necessary i nformation for priva te 

industry to expand and intLnsi f y )roduct ion wi I 1 have to come from 

governmi',ent-,upportod research, as few fishorios "n t:a r r i ,;,. in 

Indones ia ,re large ,riugh to fu'nd their own r,.,Search prog rar-s. 

V. AGI ,ICUILlU16,.L }RES.;EAVC;I I.S2).TU'T OS 

A. Aaency for Agricultural FResearch ard De voulmon 

The terms of r, frin, -tatfj "th.! cono ;ultantn will I)e',X tCtd to 

r.' viow the er{nint ;':it ,i I Ur Qtr rtort of tho A,,;ecy (,r" ;irr I 

wit ,Wq',,,,j ,,' ,;nrilm-% , }, ~ t...., ol . 'hilily int''r-is2, ,nd q, -- at n,] a i, O nIi 
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The principal governmental authority for research in the agricul­

tural sector rests with AARD which is an integral part of the 

Dlo partimnent of AgVicultu:t.. The first attempt to bring 1l ,gri­

cl Itu ~il1 ,wedrFl' t)ijithVr w ,; mhde in 1962. It wa, not until 1976, 

however, thit th ,We,,'\' coftrO 11.3 its<; own htllq,,t. It wai; created 

b'y i iLii1l ,'nr' I U 197.1. 'IT.heai (f AA I) i.:; ol the same 

,td'lni Ili tit iv,. lev.le , ; the )Ir(ct,)rat, GtnLe1-al for the various 

,itY 1 to,! t I ltA,3 d r2I)frt S di 17fCtly the Mini st ,.,r. 

Plan , have been approved for the creation or renaming of the six 

Central Research Institutes as follows. 

1. Contra l P,;ea rch Institute for Food Crops 

2. Central Ia;serch institute for Fisheries 

3. Central iRe,reah Inntitute for Anirmal Iusbandry 

4. Central P,:;,arch lin;titute for Forestry 

5. Cenk"I ii A;,.zrwh Irustitutoe for Us;tat, Crops 

6. Central ,. iear. h Institute for Industrial Crops 

Each will be headod b y (itir nct.r who will r.port directly to the 

hleaild of AAP). Thnr,,. are 24 Y ,, ,, , instit .t , .4n :;U1diV, ;iow of 

the (.,nt r I, P .t h inntittte . Of t i, 24 ins;titut ,, 8 ar, 

renponi;1)l lr ft"Yt i q.;n, 3 nr :..vi;,2 fo o~ra husbantdry, 

.. oIr Il k, IS :-A.. t l t .- -! % in M roh, W o, .tj(j 
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The 24 research institute,, include those at Bogor, fo, "rop insti­

tutes at Maros (Eastern Indonesia) and Banjarmasin (Kalimantan), and 

an industrial crops institute at Manado 
(Sulawesi).
 

In addition, there are six centers, all located in Bogor, that are 

designed to 
serveA the entire AARD. They are as follows:
 

1. Center for Programming and M1onitoring 

2. Center for Soil P, search 

3. Centefr 1-( gru--cr rric Psearch 

4. Stat ist ic,; wA Agru-V)a Processing Center 

5. Ccntra1 Li lr,try for Agriculture and Biology 

6. Agricultur l Quarantine Cernter 

All are currently functioning with the exception of the Center for
 

Programming and Monitoring. 

AARD is a new organ ization that has made great strides in pulling 

24 separate institutes into ,i stream-lined or-,anization. N,:v,-rthe­

loss, there is still work to be done in creating coordinating 

mchan isins among ( ntra I ,.'s.'arch Institutes or btwe:tn Centra] 

P}o(.ti r(.:lI- t,,it' ; ,]:n:;t tih, six c t;.,,s att~acgp,- d i',ct - to the 

h,, ad of A D. ';,.r. i'; 't. il1 the! f -I ] i n9 ,arong sr, of the COf t ral 

u. arh I]n St 2 ttlt,, di1ret r!; that they ca, p rform th, ir funr:ctiwi.,; 

if th itrn o ons;hi 1 ) to the i orqan i:t Lion, AAU), is ay 'Itil parent 

budge!t,try eIe,. I,o: have o,,t c)If.t "TI nI'It o in1-,jratt d 

N) i.s' ;Itt. i t, l,'(, d ii nu? t ,- i r f'r,,' t';' fs r 

rat ,,1 sii i " t1Y(,t fti1 "',Id(1't t t, I's . 
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Another problem facing the new agency is one of divided loyalty. 

Traditionally the institutes have been associated with the Directo­

rate General's of their respective commodities and they are still 

expected to be responsive to these needs. Close administrative 

attention to -his divided loyal ty by the head of AARD as well as the 

re spect ive Diroctorate General s should u1 tima tely S, ) ye this 

problem, but it will rIu ire pit ienc,,, hard work, t ilme .nd, maybe, in 

some nst<anci is, ronnel chang(s . There s i lid i cI t ion,1 .r0 eVe rV 

howver, thait the head of AARD is aware of the situation and capable 

uf solving it. 

The i mplernentation of the Center for Programming and Monitoring is a 

much needed step. This Cnter would need staf f to as;i st the head 

of AA1J) in coordi nating th, reseirch prinm , in hr -ilni about 

ee,,,d, d coopratinn betw,,en the Centr,il Inst itutes , in provid ing 

necessIry ),1C: grou d naterial for budget prepa ration and budget 

allocation, ind in de.-velopi ng plans for progrom reviews and re­

di rec Lion of r,I ,rch proj rams. 

One of the n,,,,d fuction' of this office would be to develop a 

cur ron t r'.'! Itrch i ,, rm1 t i on re t r i ,va 1 s' - teL' 0 that rt!soarch 

information en '11ny c1:I ity for tho tntire country wouw, I,, readily 

aviilable. Thiso rtri,,v.al ,;st,' would rot only s,.rve th, held of 

AARD and his s a!, L II wOUld b, , f , th,! , ts .,ut to , t;ij tV.eI:,,v, 

This C nte-,r cou ld al,,o f uljl't io'n ,; ,1 I n L .' A "I .ad l d! 

I r icultural pro, rams of t;t. i",',-ss ;it n s,*. t s , '' thttn 


'lltlia',,tly the nltjtncy raiqht ,awisI' ,lr~ltsi ,e" ,',lt,ltc S t,, ,.',E Ii 

http:rtri,,v.al


universities that offer a needed expertise for AARD. The nego­

tiating officer could be located here but the cooperative work would
 

be developed in consultation with the respective Central Research 

Institutes.
 

Expatriates would be needed in the implementation of the Center for 

Programming and Mlonitoring, including one2 for program planning and 

another for infor:iaLion syster, for i two-ye.ar periodthe () 11va ri t 

In addition -Ahort-trn ,expe(rtise would b recruiteJ as needed. 

As far as th te.rn could dot,,r-mine AARD has the ncessary authority 

to perform its f Lions as shown in its charter. It will roqjuire 

SUp)ort froIn th, ini Ster, additional .tfif ill )i:ct)r's i :'cd ate 

of fico, har d work ,and tim,2. The ncessary .ch i nery, has been 

created. Sup)rort from the World Bank and USAID should facilitate 

the reaching of its goals. 

B. Research Institutes,.Substations and Experimental Farms in 

Kalimantan and Sulawosi 

FALIMA NTAN' 

1. Food Crops 

a, Pe,.eirch Irvtitutt, Food Crops Panjarbaru* 

c * Suktat ): hol I,iU :Ta(a , 1 t,,|C 9tZ)., 

http:two-ye.ar
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d. Substation Ifulu SUngai Tengah, Barabai 

e. Experimental Farm Bolandean 

f. Experimuntal F'arm Pleih,-ri 

g. Exper imentk, I 'arm Binuang 

h. Expe rimen ta Farm Bukat 

2. Forestry 

a. Substation Balikpapan 

3. Animal Husbandry 

a. Tambang Ulang* 

4. Animal Disease
 

a. Tambang Ulang* 

5. Inland Fi -hArios 

a. Tngqaronq, Samarinda* 

6. Estate C'opi 

a. Tarmlban Ulang 

* Proposed 
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SULAWES I 

1. Food Crops 

a. 

b. 

C. 

d. 

e. 

Research Institute Food Crops Maros 

Substation Bontobili 

SubstlIti l 'Ina'la g 

Slihs t I It-ion ,Jent-pollto* 

5hub';Lt iion . ,l ir j * 

o. 

f . 

i. 

1. 

k. 

Sub.-t,ti i )n .l ,t ri i 

S1b.;t'At i () , ,w I tI* 

Sl Ih ;,I t i o, f:a* 

EX1)217 i M tdI Fa-irm Palu 

Experimental Farm Kendari 

2. Indastrial Crops 

a. 

b. 

C 

Research 

SUt~b-'lti io 

Institute 

3uttinBi jong 

., ,iv llw ,tu 

Industrial Crops, Menado 

9. 

h. 

l]Xpti' n .zi ]~i I",il 

: :jupri1',,od 1 I rr 

0P.&ndl 

1< i t~iS 

* Prupx)w. d 
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3. Forestry
 

a. Substation Bili - Bili*
 

4. Anirial Husbandry 

a. Substation Bili - Bili*
 

5. Inland Fisheries 

I. Substation Maros* 

C. Staffinq Considerations 

St,iffinqg prop)osals .or AARD stations in Ka1imantan, Sulawesi and 

.':luku Call for 18 Ph.D. dugr,.ue holders, 7 veterin<irian, 80 M.Sc. 

d',.*a h1 rs, anddi s u ficc hi t Ir., B. S., and , rP;- toWadul-ites 

('tl~)],,q,,nt thi. senio . staff. AAPD 1' has 2 2taff inurentinmbers 

with Ph.). de:,grees., 2 with M.Sc. degrecs and 1. with Ir degrtees at 

,.*.:i:;t i :tatiu n; irn theso provinces. All ar spec aiali, ed in food 

Cre re,sIVr,:h . Present and propo sod rre hod rs re as 

o1)lows: 

Pr e seln t nropio sed 

Ftlirarntan_ Sulawesi Kalimantan Sulawesi 

Ph.D 	 1 1 3 a/ 12 

0 2 31 49 

SrlDrg. 	 4 17 b/ b/ 

a nIn1udr, 7 DVM for proposed Animal Disease Research Institute 
at b.
 
Ufdot I-min l .
 

http:dugr,.ue


36
 

All but two of the proposed Ph.D. degree holders and 64 of the 

proposed M.Sc. dee;'re holders will be fcr staffing the two food 

crops re so a rch institut,,:. at Ban ja rb, ru ia id !a,ros and their 

affili ated field Stations. The goia I, as out I i , d in the food crops 

master plan for t"I!stern Iioe i-, to heiv' I Ph .1. and] 3 M..Sc. 

for CaCh dt-tr,.nt at the re,earch in!;t itr te and 6 technical staff 

(3M.Sc., 3 Ir.) at each of the resjp)IctivQ substations. 

The remaining sta ff holding Ph.D. and N.Sc. deO.grees will be assigned 

t-" fisheries (1 M.Sc. - al] imintan; 1 N.Sc. - Kar:: animal 

hushbandry (93 . Sc. - Kali r;,:ntan), and fort.Ary (1 Ph.D., 3 r.Sc. 

-Kal imantan ; I Ph.D. , 3 M.Sc. - Sulawesi ) . Estt: and indugtrial 

crops have no plans at present for staffing their respective field 

stations with advanced degree holders. These stations -ill be 

,,,an, g by general ovwr:50.einq s taff. 

The overall s;taffing pattern for food crops has been satisfactorily 

worked out arid thn t,am concurs with the plans. Fisheries, 

forestry, animal h',rshtndry, ,nirl di ,,ise ;, e:statt crops; and indu:s­

tri,1 l .-ropI-_-s, , "I . S: uld ,,Yfk o::,!Iy i It,'nd,-d' , ()d l, .1t the 

PrU ,)(.)'j and . ( Lh:it ,.ir s:t,iti,)n; a:nd adjust tt-I ":r t. f ig corm­

)i t t. rC... ,', L),th resI' to t!,r 1 " rg ,and'.C,.i ' i, with ct 1,.I',0: 

nuib,.,r of titft ,i : :d. !2stijrrite on the! riurblb.'r a"rl 'nind of 

1o)rt .ta ! tp, ,rp:'!Lnt the r,'seireh staff need toO be d.ta i led 

for ,ll di sciplin,,' ,atU; ,,11 tiOtu;. 

http:dt-tr,.nt
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D. Training for Research Personnel
 

Manpower development has been given first priority in strengthening 

the inst i tut ionail capabili ties for agricultural research by the 

Director of the Agency for A;ricultural Research and Development 

(AARD) . of the approx imate 1ly 800 research scient ists currently 

wOrking under AARD, only an e stimated 100 are suf f iniently trained 

senior and junior roseartch workers. ; 1985 AARD estimates that 

1,900 ,"griculturl scientists will he needed to adequately staff its 

cnt ral1 and field research stations. This will re(.quiir, an expanded 

program Cf recruitment and graduatu training, as well as a general 

upgrading of present and recruited staff. 

t~uw staff at the It.-, B.S.-, and SPMA- (senior technical hich 

school / agriculture) loveis will be recruited from the many local 

and regional uniwyersiti,!!; and agricultural high schools throughout 

Inudones, ia. Pes, arch currently enjoys clo.e coope rat ion with many of 

these univrsiti,..s and high schools by providing t.cho i cal guidance 

and facil ities for studnLts conduct i Ij m,,Alrh Cm Kpncial and 

,JI' d]uato :o tlui'y. It is f, lt T it r, rulitment f sut fficient 

junirI 'statf to man tnn proAos.d ru,'.arch facil itie.s addressed by 

this projvct will not be a prol,em. 

Gradte, training at the .Sc.- and Ph.D.-levels will Fe addressed 

by t he, r Id bank assisted National Agricultural Research II 

J/ t'Und.r hi lot oral ,grom.ont, the, W';orld Pink will furnd ,onor-gsylj 'ted 
W, o, - . rm t r ati n i r , ,n' ! U DAII i l l : , - t i -j~ia n A f ::Jjr t ,,r :, a, ,,. 
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Under this project, the World Bank will provide funding for training
 

100 Ph.D. candidates and 525 M.Sc. candidates (Table IV). Approxi­

mately one-half of these candidates will be trained abroad, the 

remainder being trained in-country at universities with graduate 

programs in agriculture. In addition, AARD currently has 60 staff 

members studying for Ph.D. degrees and 88 staff studying for M.Sc. 

degrees, as follows:
 

Ph.D. M.Sc. 

Food Crops 22 60 

Estate Crops 2 7 

Industri-ii1 Crops 25 -

Fish rius 2 6 

Forestry 1 3 

Animal Husbandry - 12 

-
Animal Diseases 8 (DVM) 


AARD will as'sign these staff and the World Bank-trained staff as 

needed to the2ir central and regional re.search institutes and experi­

mental stations. A portion of these staff will be assigned to the 

regional research inst itut:os ind ,,x[ !rirmental stcitions propos(,d for 

KaI]imaritaz , Su 1aw,!: i ,'id Ma Iuku 

rc .a1 .je and of 

pre(cnt and r cr 'itL..d staff will Le pr-0'id(Id through USAItD as S­

t nce ulicVr t1.1! I',"uI ,d ,d pr',j, c t. l,:',.n 

Short-trm trai "Ii' wr)tion g' ,nral etg rading 

i:r' 18 t. I I,,i'Ve'' 

n)olt'Y t~~ii~~r? i t~Y ~'~:~ r~#~r a . 
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TABLE IV 

INDONESIA 
NATIONAL AGRICULTURAL RESEARCH PROJECT 

Prqjected Growth of Senior_ Research Staff 

Present .. .. ti-ona I - Total at end of 
project period 

Staff Related to Corn­

1)Oi~get () t Nat i ona 
:,i tI1It Ira,I -es ar ch 
Pro- tuct Ph.D. M.Sc./Ir. Ph.D. M.Sc. Ph.D. M.Sc./Ir. 

AA'.I) hi(a rter:; - 3 - - 3 
FwI Cr- ,1; 2 90 20 75 22 165 
E;tit rcTs 5 42 11 64 16 ;06 
l:,ustri,! crops - 48 16 45 16 93 
. , I WIuI:,ndry 1 15 2 15 3 30 
F't 3 63 12 40 15 103 
Iijri(.:; - 38 9 25 9 63 
(thr 6 55 11 64 17 119 

S,!-ltal 17 354 81 328 98 682 

Ot her \bU Staf 

AAIJ) LriI rt 'rs - - 2 20 2 20 
1 1 11 111 5 35 16 146 

-,p, 27 - 35 16 63 
I! Crt; - - 4 25 4 25 
A. I 1ar,,,. 1 17 8 10 9 27 
I}, ' ".. - 20 - 20 

i ,,i, , 1 " " 25 1 15 
Mh-r 10 - 19 " 46 

Sab-lotal 13 165 19 197 32 362 

,,t,l I A I)ISt.iff 

A.I~I) 1 a j!u,.a rt er. - 3 2 20 2 23 
13 201 25 110 38 311 

L,,;ps.. 5 69 11 100 16 169 
j,!,:.i.I rot: - 48 20 70 20 118 

A:, : h; iatrv 2 32 10 25 12 57 
I ,iv 3 63 12 CO 15 123 

: ,l,' 1 38 9 140 10 78 
,thI, 6 65 11 100 17 165 

S;li-Tta1 30 519 10 ( .0,% 130 1 0'44 

I , ,t ,-,Iout put fr,,m tr,,i n'g! p r,,ram; nt ,rn b.,r t .na:.,. t + l,,,npd ,m informa­
,t .:id,' to* th" mis~l';l+n; nllwhr'in oflr olti pii ,,hr AMD'+;) nt., l a,:, har;"!, ,w th,, difiv.rim w,

.1/
 
l,. *!wh,t,,t.+l traii npll i,g}', ti ,and~pr, t,,%.., V < itq il t. ,llt n.
 

,'- 1,1h1 0 4U,.,,li! ;,n il 0 0 1+f111n 1 1, ML++;+P+t ,1 , w-: W,+ t ,'Jid
h! /.n l ,' l t irtlr,.mo,, 


http:irtlr,.mo
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TABLE V
 

SHORT-TERM TRAINING
 

(person-months)
 

Location FC EC IC IF F AH AD Total
 

Bogor 108 108
 

Banjarbaru 130 29 70 229
 

flandil Manarap 10 10 

Kuala Kapuas 6 6 

Lempake 6 6 

Tambang Ulang 92 92 

1Varos 496' 72 54 622 

Bal ikpapan 29 29 

T( na(J rong 60 60 

Total 762 0 0 132 J12 92 1162 

a/ represents request for all food crops stations in Sulawesi and 

Maluku (Kalase, Dumoga, Lanrang, Mariri, Bontobili, Jeneponto, and 

Makariki) . 

FC - Food Crops F - Forestry 

EC - Estate Crops AH - Animal Husbandry 

IC - Industrial Crops AD - Animal Diseases 

IF - Inland Fisheries
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agreement with these requests for training, consistent with the 

recommendations outlined in the individual station reports (Appen­

dixes A-G) . There is some discrepancy in the traininq budgets 

outlined for individual stations, however, which needs to be 

resolved. Estimates range from $1,150 to $5,000 per man-month of
 

training. While costs will necessarily vary for in-country and 

overseas training, AARD should attempt to standardize their budgets 

fur location-specific training. 

The World Hank Research II Project i/ provides funding for 1981-1989 

as follows: 

Food Crops $2,740,000
 

Estate Crops 2,070,000
 

Industrial Crops 1,820,000
 

Animal Sciences 460,000
 

Forestry 1,520,000
 

Fisheries 1,020,000
 

Library and Soils 2,070,000
 

Total $11, 700,000
 

I/ Indonesia Agricultiral Research Project staff appraisal 

Report (World Bank), 1979. 
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E. Linkages with other Aqencies and Institutions
 

In addition to the close linkages between research and extension, it 

is also important that st:rong ti e s he dhv loped between research and 

other agriculturally-reldti.d ent:er-prises. 

Currently the nat:ion is Cngaoe,_d in a tiass transmigratilon movement. 

The Di recto()r Gonoeral of Transm igjrat ion has blhon ,ni I ont i,1 in 

providing fund; to some of the research institutes to .::td it.- their 

programs rwl ,t.d to aras being settled by trmr;:;r.:d '; It is 

impnor t ant that st.i li nkage s be ma n L.,i nd A.t w,',n AAID an.d Troin5­

mWgrattion 'u that: each agjency fu 1y under ,tand; its role ,nd its 

respons ib I it i s . 

Equally important is the need for strong linkages between the 

research institute and the director general for that particular 

commod ity, an 1 ing Vor,. In.it i ttot tht,eXamfle) ,: the 1Ie s.,i rch ,nd 

Forest. ,er'i c or btAween the Animal ilu!ub,,andry ,.r.,." 'h I retitut,. 

and the Di rct)r (>neral Liv stoc': . Th,. research jn:; it: 

must Ie c(.ont"A ou:ly aw r,! of the of their rEei!,ctiw:! rctor 

tjenri ls, but "n the other hand, AAIVD must ,,stablish its own priori­

tKOS and l1ans Ior resetarch. 

A; In..siia .agr icu tui, dV,lopn , igr ibus:ine.;! will inerae i: 

i I) -t allc.. 1'oo1 19 4h mtC,.S 'tlst [ i. , .tit-j tO th,Uidlk, trillfj , 

;Jro9 r a Fl of r. vi ci T. tol'am Wa S1 s fJi r t :iV8 ~ h 
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limited contact between the forestry research personnel and the 

activities of some of the international lumba r companies. Each can 

be comp]ementary to the other without compromising its role in the 

least.
 

VI. AGRICULTURAL EXTENSION 

Although our specific assig. ment was to visit the research sites, or 

t h*- pr or sc2d resuorich sites, the team was fully aware of the neces­

sity Vl a stronug ,:xt, ,i program and of cluso, linkages between 

i,K, ,nch and ,xte,n i orT. hi' team rside no attvript to evalI ua tO the 

-
,.>:,I ,n oprora or th,, on s of staff. team was 

i)pr o s.so with what. they o bsrved. 

t. )r lu,,lificiti its 'The 

* *:,t: 0nticts with ext,".nsion personnolo wer#. along two lines. In 

s:t 'f the visits tt pruopoed r,-vrch sits the local o t of 

.,-,, .. ,, ,k :t: ...: ., 4, H often ,an: 'd transportat ion 

" ;tWr"-, the peopic =A. thei r ed~ucational ncvs',i. 

t Mu .C !0 1f .1 reF; S' , ;! !- P a:t~ :.041 i In t 

"MTV i! !-!:n -of'-~u4rW:, W:. Qp ty PYA~p Q~v~anrti4 



44
 

In every case that we had . occasion to observe, the relationsl. p 

between extension and research was qood, both at the local level and 

at the provincial level. This attitude is commendable and speaks 

well for both pirties. In a country like Indonesia where research 

and extension is adm iniste red nationally by different entities it is 

absolutely ess.ntial that this spirit of cooperation and mutual 

respect be cultivated and encouraged. 

Although we made no particular study of the "on-farm" trials of the 

re soarch staf f of AARD, it was obvious that much of the program is 

handl.d in this way. Fxtension can and should be vejry h, 1]pful in 

studies of Lhis nature. Obvieuloly, it: is to the advantage of both 

partic s. 

VI1. UNIVERSITY LEVEL AGRICULTURAL INSTITUTIONS 

The oldest academic prograns; are at IPB (Institute Pertanian Bogor) 

arid .it Gad],,hb ada Univars ity, Jogjakarta, which hoth have indpen­

dont, fLcul tQ ,.* of ,arictl t ure and of f.r coupl,.te qridowt, curricula 

for . ,ind l'h.1). AanI univ,.r itin.r have tn. trl itional 

6-yc r Ir.r tA : , wt ah in i .- voir- P.,r c. ,,qr,, pugrm fo lowed 

ly 2 -,.Jr'. ( ! 1,-> ,1I.., , tln hju,,r) I r. cu"r-iculu:m in which on,, or 

ta It,. twot J '.', 1N-tl kit 1. N.; IWr t ,, 1 . ru, .w'V, blt ,11 

,1 ,'.r to Q WV*, n 41- IIw iq M ir 

o' !un c Mtl~ w, ,onuidl,"r i t th-,0 -ini II'I :i wx dlni , ,'nip"ili ,ri',,Il 

http:coupl,.te
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the study course for Ir. as a possible transition to dropping the 

degree altogether in favor of a straight B.Sc. - M.Sc. stequence. 

This would eliminate the current awkward post-colonia I hybrid 

position of the Ir. program. 

In the region covered by the tea. study there are the following 

universities with agriculture curricula: 

Fal imantan: 

Univ, rsitas Lambung Manjurat (U:LAM) Banjarbaru 

Mulawarman tfivursit, (UNLUM) Samirinda 

Sulaw.esi: 

H11.1.;anudd in University (UNHAS) Ujung Pandang 

Universitas Sam Ratulanji (UNSFAT) Manado 

Maluku: 

Pattim.ira University (UNPAT) Arbon 

lriin Jaya: 

Univ,.rsitas Cendrawasih (ONCE:') .anokwari 

1tan1 r:inge 

, zt,-d to tont'r,i1 . r eu tln, ,:...I 1l .rt i::' i,5 * t ,,wm5 that 

. 11I 'Jfr I ~ '~ ~~ 1d~r 

Al I f t-he bov, o.f tha tr id of igricultura1 courses 

IT~1 !N. ~ 1111r-llIt ~ 
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where the dry climate is suit:: le for 1ivestock production. Fishery 

programs are oftfered 4,t- UN!1AS, UNPAT and UtNS<AT with th, first two 

becoming particularly strong Lc,±use of tht newly-pl tnned qgvernment 

laboratories at their do torp ;. Forestry [.r0grCI1di s are,_, offered at 

UNLA,1 , LJNi!AS AN!) UNC(,l.*(INH1UL, 

Students u u y enter th1e universities after the normal SD 

(6 y,,r..) - St (3 years) - ,.A ( 3 years) -,equcnce of school iny. 

Some elect to ]eav,2 S.P to go to the 3 year SXI'A (Sekol, .ih Per 0Linian 

Menengah Atas - aricultural hig h S.chot;1) at the end of which they 

i . r are ,.ti u vat I t wi th -,MA (,,Aduat,'s and qrcaupd by t L.. c.'(mo:n acronym 

S, 1, A. I ,dOn,,:ian terMS to idrit i fy their currnt B.07. =d Ir. 

deq res ar qaarmud and Sarjana , rp ,j),oct. iv,-1. (ly the top two SPMAon 


8;tuoh:i ts are o rmal ly givon an opp)prtunity to enter a univO.rsity 

do-yj oo pro(Jri. 

Wh,n in mirinq at UNIIAS it is o xplained that the B.Sc. diploma is 

rated , t n.,vro I levels: pal ing bngu. (,xc,'l lecnt), 1,bih bauos 

Vo y xol) , V wir (coedl and ktr .inY!4q ( lc l, t ) . (nly tho fi rst 

throe, r tj. . "ti, 1111ty, ' j" . ,'I . .ai1, cuc:!:t "I" t otno l and 

f,. - n i :; Pp . () 0, Gjk)G. !'s ! I I, r I '' r 1,' t' r., ,, r, i ,.* 75 t), / 

r,,':ith, t<;r :.:.li >_e l,-'l u.,i s. *i'40|) * OJJ.D , ) l tf' ;t, . ",t, :',5! it om4 

~invomo~ from van iuON r-H-oarh contract. 

W-11= 0 aowk. 3, ;I (0IN11 i"111VI 1' 10', -1J1 Y~ a 

A a.. L W ..... t..?. 
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teacher's college at Ujung Pandang and Manado. Its purpose is to 

cooperate in the regional dev0lopMent of curricula and staff in 

order1 t) avoid tinn ioe5, 11y duiplicat ion and t~o exchange! lecturers. 

It app as that-. tnder a recent crontract W(ashinrgton State Un iversity 

will assist various aspcts of the (on:ortium. 

As rtprt sentat iv,: of the better agriculture programs, here are some 

additi onal figuro; for UNIIAS . its total student body is 8,000, of 

wh i ch 1,300 ore i n ricu1trc and forestr, ,tnd co;nbined in one 

Facul ty of Agr i lara I Sciences. The Faculty has a staff over 100 

iacturr; which i ncl ude 5 Ph.D's and an additional 7 on .,.,atica! 

fIor Ph.D. s tudy. r "ctical ly all the stud,'n1t. are,0 fror SulaWosi. 

_,R att toward cooperation between agriculturalhejeneral itude the 

U5,v*,y.s itise ) .AI)aa be good. Ono i nst a rand AARDppea.*d to In ance membe 

0f , e,"i'c hi int i tote was at part-t imrn lecturer at the local 

on vl',K . y . In tw. i, t,n(:t. ,. ... ,r of the univrt:;yity fac ulty was 

rt, or rchtw. :n,:, Poinat for tht, r,.e; insttitute. M y',' faaulty 

V, I I : -1 ; . , . .. 1 !'t:; t i n ril- ;l l e rot hn, [- v.w *' h t Lt 

.. . r (c1tlonw4L;I .i , , . 1 5 I. bI I, ,Iat -.aJaf) , 

* *'*~f'~h nstltt"
 

Vill,: KWA i ~ AND .WNG"IjC ANLYIis TI Tov:AGPICL'UMI MARCH 

4 ~ ~ ~ ~ ~ ~ ~ 3.. ~ 1 W~, r~i..1.*j--*~~ j~ 
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to the eastern point of West Irian. It is a homeland for the 

nation's 135 mill ion inhabitants who divide into at least 300 tribal 

and ethnic groups. Only ten ethnic group)S, howov, , haVe, more than 

t WO IIIi 1i 0on iM x1r 1L th2y 'K p t-IrLc0- fo rths of tho tota I 

Indonesi1 ln )lation. Any trLwa y .11r, visiting islands, sneingI thiev" 

nt. ctus;tom1 ions tonesdiff e t s am!] t:rad it a ndt hoa ring t h, J if-frunt of 

the, u : ,.: :[ik, <. in-t Ian- ~~r , , t , '.g~)f thfe.t th,, 


prrd ic~~r'ii fdat'ii In, tli. qnO\nrnmlint inI) UX'i to iIpltIV"M program±!ls 

of modtarni:'-tin ,nd t()Ofl d.,(Ckvlopmnt. Todoy, thee' and a half 

dcad0es si. i ndependence, thu fact 'f a tropical mon.:oon cli mate, 

ethnic div, :,; i tv and t~h insul ar nature, of this country, which in 

,the pst w,.V, Cli.tod as cAustiv factors for political instability 

and a f,Al t02_i:1g eCo_)nomy, form the basi S of the present government ' s 

aqgrarian national economy.
 

Indonesians inherited the underdeveloped agrarian economy, parti­

cularly on isiands outside Java, from the Dutch when they left the 

airchip,1laA , ii 1949 aft(,r tr'et ,:nd a half ce nturies of co]onial 

ru I e(. Or ig; al ly into 1,-t,.d i1 mi no1ool . i Pn. the f,irou;s :;pli)c. t ,radt! 

along th, j, Sea, and later the itbu,,r and coff -, plantation 

crop., thin 1:t. h I~ rt CulAly favored Q -,,.fr t,i]e i l.i2(s ,0. Java 

,1 "ur,,, ray, t t. ., l i , lst ,'t 11 ;. , , tL.t , hU 

(If the! 19th C'*Ot'1Yy, A-LT utCh wu0t~ onfuly "A~hvwl the! ynal Mf 

Colo~nl11 co s viryQ Wch Un-t1 n anwa2 a=1 th- A(!,Ctes- farmrnw! 

to cult jva.1 PlAnt at~ jor. rpN "ioj;do I& trodi tionaimseo 

kl1l 4 cohr01 a I" P I (n at!12~ CopIQ a t! h I t o~ -ict:. an *_XI,p 'in ­

i 



49
 

of arable land, resulted in both an increase in agricultural 

products a.d a population explosion in Java. The r2st of the archi­

polago (Sumatra, Kalimantan, and the East Indonesian island complex 

that: in'ludes Sulawes,.i , Maluku and the Lesser Sundas) , on the other 

hand, was left undeve loped except fo- a fbw major ixrt cities 

..	 a... r in South Sulawesi, Man o in North Sulawe si, and Ambon in 

tr:! " aluku) .Ev.n Q2 of totaltoday, orcenttin,. Indonesian 

jfu 1atilon 1 ive; (n t!, i sland of Java (poi:ulation density 624/km2 

1.i th,. rest of indonc.si'l is only sparse 1ly populated (nationalI, 

VpIplation density 69/km 2). 

T-'hue Java-centered political economy, necessary to feed Java's inha-

Litontsn, uuntinued even after independence. The two following 

decads if intrnal political unrest under the Skar-, r.'ire con­

t ri ut t liutle tuward developing the reg ional economy ,t. the Outer 

Is!,lands. The so-called Outer island Rebellion he tweron 1958 and 1962 

,.xfrv cd the dissatisfaction of regional ],cad,-rs who felt that they 

,.re the producr s of exp ort cormodities (ru)ber, cocoanuts, timber, 

qpin ) but were receiving rlativ,2y little ,,sistance from the 

cwnrlt 1 ovY.',rnmn t for regional A,-oE I ,)ppr.ah . The new government 

wKin: 'c,.rrgj"d in 1965, however, has taken a nurbor of 'i gnificant 

.: ,','i:r] impr 'vin: the ,cowr-c and ,Ocial conditionas in the 

it., r , : ] slo t re,(3gh a 'crien,,:s o v'; -" ,' r dfeve I ,,',, jrtgraM:.n 

In 1 9 h" govrenr, t int roducd ogricultural instn. itication 

I,,, ,'wI ,t irinre'.'; o ,:,.co, c!, :n! scial conldit ioens throu gh­

'"I tW' nati o)n. Major .rojt:t wr', the P! YAK/I'" pr.o jc , w ich 

, redit to :ir;0oar s for pnrchsing frt i ize , and th, 
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IPEDA, IMPRESS and SUBSIDI DESA projects which provided funds 

regionally for building primary schools, health clinics and bridges 

and for repairing roads and irrigation channels. Transmigration 

projects, initiated in the late 1950's under the Sukarno regime, are 

now be tter ()rganied l-or pr,,paring the previously uninhabited areas 

of the Outer IslsianOs for migrants arriving from Jiva and Bali. By 

lI ox:osstransp antin j 1abe r from these .c,) 1 i,,mici ly dopressod areas 

to newly U)ned ,nu ,griuutiLural]y promi sing Outer Islands, the 

transmuigrati on p:-ojectn seem to function nut onlly as a mears of 

relie vi ng th,, n p Iation pros su re on Ji but as an instrument of 

rej iwoiin lm I v', &a Nt i hitherto negl.nt">! islands. New irrigation 

projw . ii rt i ,ireasa such as litil arid Durifga, fA2I ciwusi , are 

alra ,iy unde rway with the a;ssi<stance pyrovidtd by 'Or1d ink and 

U.;A [. Both the local farmers and new migrants will surely benefit 

frm !suich prujects. 

In ccopration with the central government's projects to develop 

rejion,ll economies and to raise the local standard of living, the 

currl"lt AA ')'!r plans Lo -,::tablish r,.t/ional agri cultural resoearch 

stations in (wt',r Island.,; are- b Jha ()f the iw<jrunn ; that agricul­

tural prcbl!:,,' s i tnh ,, i sws ,i f-r :jr,-cI imat. i,.Al y ad cno­

mhio'. 1lly f riol i t W ;,n- J"V. II. N,,W ria", ',or in.t W,: ,qi..A f icol! ly 

d(-volts I ,d fI I(,olani at lIl uv\ i1 plins, w'r i, i 'a'iil,a'].I,1.lt)" 

,1(.,i1pt-1-b11. t ' Ii a!rias :;;th I i rint tr f ort i ]e; ', ,-rn on, to 

tiplodi. r- -as u ,lk. i. In' -qt i n, II 'r;w'irch ad de." l !oprnt 

tL! i ' t'(ii 1 - 'ne t. S &Is u!a 1 tm -w,,, e t,t tlcan I af t ti)' if t 

http:a'].I,1.lt
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drive to achieve regional self-sufficiency with rice is understand­

able, particularly given the fact that although the majority of 

Indonesian farmers cultivate rice, Indonesia is still dependent on 

fo re ign sources to meet the nation's demand for this staple. 

The id ea of diffusing the knowle(dgJe and the agricul tural research 

tIec hn iouI ns ssa to tho agr icul p 1)1Cmss c ry meet 102c al tu ral 1) and 

(,.,,ctnt:ral ;, in( the r.so ch c,.t, 1 , curr(Ilt] y 1,Co in Bogor, 

;,,ns to 1.i b)oth nn:(ssary air! pruci,.t for itnc<. - i i A w, rt.- tion s 

agricultur al pIoductivity, ra ising the rgional standard of living, 

and s.tcuring th,. na-tion's politics - raintainig ,economic stibility 

,.'l .ft',r tim ,r and oil (currently the two rost important foreign 

curra:,c' -earning vf,>xprt cormmodities) are exhausted. 

t . development 

(combining several agricultural res arch topics such as livestock 

ai ii ":,.sftry with f BA crops undr on, ro0f ), which th!i particular 

Soj..ct , ,11 f;,r, is anl ad. ,Iro::t ravolution r!y to th.o, ind"'nsian 

,, 'it ,l .n! ri: i:str,it ve ",;tJ'm. It i S tZ"ls (,,. haw,.v 'r, 

TV i ,rat approach to agricultu ral resorch and 

v . 

1;ot. ):Ay: th.. ,,pint - on!:.; j),)j.Ct .1so, '^'i o innrwc tu, pvit. in 

Y
vi,.w 0 tOl, 1.irti nWA l,"l div.,.,:. iA.. ,;.,rt, A, ,4.C OM'C "Cti',iti,..
 

:" O n . .10 . 111... l f , n O,.,,.W ­n* ' 'r :1 .... , 

~K%!;Cirortiivi-to In-On t-d o-r nlonl j,;A 

notny-n-ntal wa~yAs Af~r nana as4r, owtrv,­

http:j),)j.Ct
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Malays, the first ethnic group to populate South Kalimantan. Their
 

culture grew out of an amalgam of northern Javanese, Malayan,
 

Makassarese, Indian and Arabic influences between the 14th and 
18th 

centuries and spread along coastal Sumatra and Kalimantan via the 

spice trade. They are all Moslems, and their ecological adaptation 

and socio-economic organization are unspecialized, combining wet­

rice cultivation with fishing and itinerant peddling. They play an 

importart part in inter-island trade. Another migrant ethnic group
 

is the Buginese from South Sulawesi. Most Buginese are found in the
 

so'itheastern part of the province, deriving their livelihood mostly 

from fishing along the coasts. The indigenous minority groups,
 

referr ,d to as the Dayak, live along the western foot of the Neratus 

mountains near the Amandit and Batang AlAi Rivers. The number of 

aliens amounts to only 0.3% of the population, and includes Chinese,
 

Indians and Arabs, mostly engaged in trade.
 

1. Rice
 

Although the province has a rice surplus of about 70,000 ­

80,000 year for export to Central and Eastern Kalimantan, the 

price of rice has been considerably unstable. During the 

1969-1975 pori ed th',r, was a derese in th role ()f g,;jrjcu­

tu Ve in the reg ion's n conomy, although the agricultural sector 

still produ2ced the highest amount (36.14'e) of grss recion 1 

domestic prduct. Per cai ta incomoe from the ,ia, cl Lu ra I 

sectur di rin j the, 5:aP, p.r id shew, a 4.72o, annual gr,)wth in 

contra t to 12.8% in industrial s,,1 Backgrowndr tuors. inf,­

mation is a; follows: 
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Tho.coconut and clove plantation areas, on the other hand, have 

increased since 2969* 

1969 1976 

.Clove 131 hectares 2,425 hectares-

Coconut 7,370 hectares 26,385 hectares 

4. Animal Husbandry 

reAnimal husbandry has become incr:easingly important in the 

province# which has cattle, buffalo, goat$ sheep, horse# 

chIckan and breading. Kabupaten Tanah nearduck In o Latt, 

Tmbang Mang where a now votperirntal research station is-

proposed under this project, an extensive traditional cattle 

enterprise exists. In tho Tanbang W~ang area in 1976 there 

were 16,242 cattle, and 7p,610 buffalos. A grass and fodder 

green plot was built In 1969 to support the industry. Since 

1970, livestock breading has bon carried out by importing 

229 cattle from East Java and Lombok. At present, the province
 

still imports beet cattle from Madura, East Java, Eastern 

Looser Sundae# And South Sulawesi totalling from throe to five 

thousand animals annually. South IKalinant-ans however, sells 

breeding Alabio ducks and duck egs to Central And Eastern 

Kalimantan. feed supply, particularly for the fowl breeders, 

is the najor problem in ex~panding the industry. Haut conpon­

onto of the teed are ieportod from outside the region. ?here 

isa great need for research inthis area. 





to control the fertility of the soil's, tidal swamp areas need to be 

developed for "deep water" rice and new agricultural areas need to 

be opened, to relieve the population pressure along the narrow 

between the od.l
alluvial plains belt swamps and the mountains. 


Ianarao, located in the tidal swamp area, will serve as an experi­

mental farm as it is proposed in this project. Another food crop
 

experimental farm is proposed at Unit Tatas in the district of
 

m1uaa-1(apua -(Central---OKa, L.-ocated -­lmantan) upstroam-on-th--Pulau­

petak River about 30 km north of the city of Kuala Kapuasl the farm
 

will serve as an out-roach station of the Banjarbaru food rsearch
 

institute.
 

Since secondary crops and vegetables are now to the area, much 

research is noded to toet the adaptability of newly introduced food 

crops to the region. Sungai Ulin, the proposed site for the 

research institute near the city of Banjarbaru, is located at 28km 

southeast of Sanjarniasin. The population density drops from 

3,912/km2 in Banjarmasin to 46/km2 in .Banjarbaru. The sito appears 

suitahle for the proposed research aims of the Kalimantan food crops 

research institute, currently located in Banjarmauin. The site is 

located in an area whore the alluvial lowland and the upland meet, 

and it can experiment with lowland and upland rico, secondary crops 

and vegetables. The local farmers, already self-sufficient inrice,
 

will oonefit qreatly from the results of experimental research 

concerning these cash carning food crops.
 

Estate crop research aimed at saving rubber plantations in the area 

and industria.' crop research with coconuts and cloves, which have 
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Javanese are found among the transmigrants and lub ic servants, 

while the a ,s and Chinese ire en'jat.i . The majority of 

the remaining hal.t1f of the lx)pu lation live in cluster-s near the main 

town:-; and in ,;et t] t'lint.3 ,lj theomin river. The vast areas of 

the i:iountla.ino's interior irees.1|rsoly populated. 

1. Food Cos 

According to the 1976 census only 46% of the province's 

resid,.nts are farrncrs (other provinces in Kal imantan have an 

ave. Vate0f 69., ,nd in a1 I Ind onsia, 61. 3 }. :he contrifution 

of a,-:.i, l ttr,, to ,,O, fi 1 in.' h s.,fal ,.n bh inji thaIt of 

t:0:t other indus'.Strial tu,, !!i O),)d crop.- , there was 3.8 

,annual gr,,wth . ,) '1-,! and 197f). During the stoe .eriod, 

the l, p :Ilati n qrowt-h Was 5.9t. 

While igricultwrdil production has not %ept pace with pxpulation 

qgrowt h, 1.f;l ,u, to ,, lack of effective irriqation Ond to 

neglin: EW I r lisr 111.irts, !,P, c-olw :ow .c-ouut fr len!2 

than 0.% #, ,! Ow., ',ti1l1nd aa:',,i, ,u. .ist Fi11 , a8l 5tw 11 

w-ar.4 4li a ii 

. t1 fon Ke 1a" 

~hani 001~ 119 vas~it,"I th Ions t (C' rlmnt of naio' ltion, 

19H40LSV4f~ralmawin~ in 
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Indonesian export earnings, mostly from timber and oil. Since
 

1968, the value of timber exports in absolute terms has quad­

rupled , and overU tht past decade the province produced nearly 

half of th, n<:tion',; ,export; of timber. P tween 1961 and 1976, 

15 mil lion hoectar..s ot concessions were granted, covering 

virtudl1ly the entire area of East Kalimantan's productive 

fo re s t s. 

Though these figures indicate a new trend in the economy of the
 

province, they disguise the fact that most of %he real value 

from tim>b.-r usca,es from the province. A total of 82 logging 

firms a ,. of foreigon ori in, including the 6 ]a ro,*st tnter­

prises (over 200,000 hcta r,s of concessions are hel] d by 

personlfs or r:l r ':id ,t iii Enast Falimanta ). 1anoy dol;,.stic 

colcl?; it)r s ir,? cont2.ctod out to East ,ala'ysians, and they are 

anxious to) },r ,wss their ]o:s in other parts of the country 

n'eir th-, i : tal t IrlOrke tts, des'pite the juve rnro:! t's reguLat ion 

that "t Iav;t 40% must b, processed locally. 

Nonetheles, the timber boom has brought a significant source 

of intorv t_ bth the r,-sidnt poulniion and tnh, local gov rn­

ront, . ,1 71, fo.r w,>,, 24,000 1,.rnhn., c:q inl11e, ., ,,n-llny d 

lcq(Jinqi nr L t F 11 1 ,t1 c, d biy 1 97/4, n tt L: :it r, turn wore 

rcruitL:,o 4,I 1 ::t C. 1 iO1 y " ! .d r,:,, ,1 frcn th., t-.V 


prov n ., th. 14"r.... j " 1 w it- to i:t , ;AsCii 


, s lo o llli lnt~ of inthe nnt! Wut . h oo nw t livi~t''nu~ tho 







samarinda also has a large number of "rural" extensionl workers but 

no experimental farm. It will be particularly timely because all 

these transmigration projects around the city, including the one in 

Lempake, will be transferred from the central government to the 

provincial government starting in the next fiscal year. Dissemin­

ation of research results through the local extension service will 

become more efficient# and an increase in the yield on the experi­

mental farm may convince the provincial government to channel the 

surplus budget towards constructing much-needed irrigation systems 

in the area. At present# the local farmer can expect only about 2
 

tons of rice per hectare. They could increase the yield# if the 

farm could be utilized during the dry season. All the cash income 

from other activities could then be used to raise thei.- standard of 

living rather than to purchase food.
 

C. South Sulawesi
 

South Sulawesi province, the Western "leg" (peninsula) of the island
 

of Sulawesi, has been the homeland for a number of highly stratified
 

ethnic groups along the coast as well as triibal groups in the 

interior. The Duginese, the largest among them, are historically 

known as sailors (often "pirates") and traders. The majority of the 

members who have not adopted the mobile lifu*-style practice vet-rice 

farming in the north central coast of the peninsula. Their tradi­

tional counterpart, the lakassarose, on the other hand, occupy the 

southern half. Having participated in the Intorinsular trade and in 

the spice trade f irst with the Indi~r and Arab trars, the 
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'Duginese, takassaroes, and anda.eso (northwest.. coast of the
 

Peninsula) are all devout Moslems. Before and during the colonial 

period, they formed saparate feudal states (sultanates)t competing 
for control of the narrow belt of alluvial lands along the coast and
 

for the trade with the Europeans. Ma)kasar, presently called Ujung 
Pandang, has for centuries servad as the center for all Eastern 

Indonesia. As a result of their more recent feudal past$ social 
stratification remains pronounced and social status# accompanied by 
wealth, tends to follow traditional descent principles.
 

In Cie hilly north are a number of 8adang groups# and the Toraja 

groups are found in the mountainous northern interiors. As a result 

of contact with Protestant missionaries, many Toraja people have 
been converted to Christianity. internal migration, however, is not 

uncomm~on in the province. Malaria# the primary disease, has pushed 
the population to more open and wider areas such as Luwu on the 
north-eastern coast of the peninsula, further lowering the status at 

low-class laborers. The fifteen-year political and military insta­
bility after independence along the hilly outskirts at the mountains 

was another cause of internal migration between the regions. 

k. RLic@ 

The major means ot subsistence for' the mAjority (66t) of the 

province's population Is rice farmIng, Though only twelve to 
sovontoon percent of the province's total land area tos siitad 

for cultivation (10152#000 hectares), it amounts to an guch as
 



52% of Sulawesi's total. arable land. The farm land is concen­

trated along the coast: 1) Pinrang and Sinderang areas in Wajo 

plains# 2) Watanpone plains on the cast coast, and 3) Takalar 

plains on the southwest coast. However, only twenty percent of 

the entire lowland can be cultivated twice a year due to 

shortage of water during the dry season (May - October on the 

west coast, and November - April on the east coast). The 

largest lowland area# the eastern Wajo plains in the district 

of Bono and Wajo, on the east coast, for example, has 28.3% of 

South Sulawesi's arable land (142,444 hectares), but production
 

(273,489 tons) from the area amounts to only 8.9% of the
 

province's total land area (45,915 hectares) because 60.7% of
 

the district (20,000 hectaras) .'a irrigated by Sadang Dam. The
 

experlmontal farn, aready in existence in Lanrang, is located
 

in Sidrap. in the Luwu district where Bone-Bone (Mariri)
 

experimental farm is proposed under this project, only 2.2% is
 

currently irrigated, but with the completion of Luwu irrigation
 

project, the total irrigated area could bo increased by 15,000
 

hactares. in rainfod plus irrigated agricultural areas,
 

research into cropping rotation systems with dry-land food
 

crops is badly needod to enable the farmers to utilize the land
 

ffvare efficiently. The rainfed aroa is vulnerable to drought
 

and disaase, and lack of water limits the ability of some
 

farmars to achievo desired results from intensification
 

progrars. Only 10 to 30 porcont of the wot-rico farmors parti­

cipato in 0U4AS/1U0(NAB programb. 'n the long-run, expanding the
 

trrigation systems seems essential to in-reasing rico produc­

tion in the Area.
 

4' :+ I h -.., a e 
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Nonetheless, South Sulawesi 4s a rice surplus area. In 1976, 

the total lowland and upland rice amounted to 1,821,791 tons, 

of which 787,185 tons were surplus. Between 1974 and 1976 rice
 

production increased by 520,007 tons ( 407), increase) with the 

introduct ;,o) of the ii tri! icttioii priogrs !nd tho oxpinsion 

of twice-a- yCar wet ric, pla],rntings. 1)Uth uu Jacv;i , Xports 

50,000 - 90,000 tonls of ricn ,knudily. Th r n,,nt low jToduc­

tivity of wet-rice f"YMiAiOri, ( attr ihuted to Q,, acid soils) could 

be improved through re sea rch. At present only 1. 9 ton is 

harvested per hectare. 

There is a strong need to increase yields in South Sulawesi 

because the land ownership in the province is distributed 

extremely uneven,ly among the farmers. According to the 1973 

agricultural census, 55.7% of the farmers cultivate l,-ss than 

one hoctare of land, whure-as 6% ot the farmers own about one 

quarter uf all th cultivated land in the province . As a 

cons,. o(,nce, t-nant sha r,:-croppig (landlord tenanit 1:1 

share of harvest and input except intq labor) is coiron , and AS 

much as 40' of cultivat,.d lind is ,,stimtd to b,- oproted 

u1nder this t Another , ia -icapfur, th, farm,.r.; in the 

azl.a, i: a: ":l ()t.Oj,' ,Jf l.:i J~r", t .IY t itlaF '-' il: the, irrid ,t,l 

arcas whr, twice-,a-y,,r croppkpj in j.).ss -;i. 711 nhirt..c 

howov r, is i,"Art-]y t 'u:;y'" y,} a cul : r,,1 t rad it. i on. L×clt 

amon1 t aaws ' n LW ,t id Jf. n t- arpsnw.'r- I tlon - n the w 

of the rlthrla tip of, th,' I,,ni1:v1u' ta, 1,14 . in'n usA I yI ,, n,,t 

work in tJi, f iolds. Out of thi [r, ''' r,'s tLol 'J"U , 1.on 
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(5,604,120 - 1976 censtis) only 40o8% are economically active, 

of which 66.3% are in agricultural sectors. A considerable 

outward migration, particularly among the landless Buginese, 

adds to the labor shortage. Some land reform measures may be 

needed to correct the uneven distribution of land and labor. 

-2--~iattinand --Scondary-Crojs-- ----

The labor shortage is also attributed to the diversified mode 

of economic activities among the region's farmers. Secondary 

crops, small-holder coconut plantation crops, and livestock
 

contribute additional income to the peasants' livelihood, but
 

may serve to compete with labor necessary for rice-growing,
 

particularly during the rainy season. Coconuts are the most 

important industrial crops but most trees are now more than 40 

years old. Coffee, kemiri nuts, kapok and cloves are also 

planted# earning (including coconuts) about 30% of the 

province's income from export. No small-holder rubber planta­

tions are found in the province. 

In recent years, cassava, peanuts, and mungboans, grown in the 

upland areas or in doprossed lowlands through rotation with 

rice, have become more important than Jie province's tradi­

tional export commodity, corn, whose production has shrunk 

considerably duo to tthe unfavorable markot price. As for 

fruits, oranges in Selayar and Joneponto appear promising. The 

Jonoponto citrus experimental farm could explor, further possia 

bilitias with the crop, Vogetablos such as cabbage, carrot, 

and potato are exported to t.Ast WainMartan.
+ a
 
*1+ m- a 
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~ 	 Central and South Sulawesi have the largest area. of permanent 

forests and forest reserves. At the same time, South Sulaweui 

has the most bare lands. Reforestation of these bare lands 

which affect irrigated aroaa~ should rank high in both research 

and development programs. south Sulawesi also exports both 

inland And marine fish (65,000 tons) to JAVA* 

Sg* agad Conclusionum 

As 	stat#d oarlior, resoarch into both upland and lowland food crops
 

is critically needed# oven though the province for a long time has 

boon a rico surplus area. rarms are small, the soils are not 

and water supply in limited unless the land is situated near 

irrigation canals. 'The Karos research institute should address 

Sfortilo 

*itself to thas@ import.nt issues. Lanrang experimental farm (180 ka 

from laros), located in the most productive (irrigatod) part of Wajo 

plains, vill address itself to the area's problems of labor short­

ages by achieving the goal of cultivating five crops in two years. 

Both atationt already exist and need to be upgraded within tha 

framwork of 014e ptopos4 research plans. 

Jgfl+gk .o-rimntal farn*+ovar, may not need further expan­

so#. # 60k from ttre (10 ka from Ujung Pandang)# it is 

anmgst a 1 #and rainfed ariaultural area, and say possibly be 

a*brbed by the @irpanun of the r&Arky Gawals recent mnufacturing 

bvoin#ss, About 501 of t population is aIradY landlom, the 

Moartty worktn fr tm absentee laMlords living in ijung W44ang, 

;- ',r5 A'L A+ . ... 

http:import.nt


and 60%, of all those farms in the area have adopted improved vari­

oties, producing up to four tons per hectare. The local people also 

have immediate access to other jobs for cash income. Kertas Gowa, a
 

paper factory using bamboos brought in from the tMalino area, is
 

located less than 5 km away# hiring a considerable number of skilled
 

and unskilled wage laborers (Rp 25,000 - 4000/month). Up to one 

K -hundred -people -are-,alo--hired---for -1~5 4 00/month-, by -tho-nearby -si-lkI ­

farm. In the neighboring subdistrict# there is also a Markisa fruit 

juice factory and plantations established this year an a joint 

venture with Japan. The existing research projects at the experi­

mental farm should be encouraged, but for the reasons stated above, 

it does not seem necessary to expand. 

Jenoonto horticultural experimental farm, on the other hand# should 

be supported, however, with some qualification. There is no doubt 

about the research need tor such a station, specifically aiming at 

citrus fruit and vegetables. The citrus industry has declined 

during tha past decade due to the siam' disease, and there is no 

experimental farm elsewhere working on this problem. Jeneponto is 
known as one of the poorest and most critical districts in the 

province. Due to a very short (less than three months) rainy 

season# farmers cannot grow rainfed upland rice. The major crop of 

the area grown by the poor peasants is corn, while the irrigated 

rice fields are mostly owned by a handful of local ( absentee 

landlords, who are descendants of traditional feudal *loci*". The 

rorainder of thL area close to the coast has extremely poor soilsi 

rocky or sandy in toxtuc#o and low in N#, Po and 9. The recent; drop 



in corn prices has hurt the region's peasants. Considering the
 

pattern of unevenly distributed land ownership, the depressed
 

economy and poor soils, one is not suprised to hear that the whole
 

area came under a strong communist influence before 1965.
 

Citrus plantations# which have only recently proven adaptable to the 

M any -___-,-- promising -for -eoimprovi -- - economy. .....n---areaj-a re v ry--, ng, the ---lo c4l 

small-holder peasants have begun planting citrus trees in their
 

gardens. They will produce oranges in five years. It is also the
 

large land owners who have thousands of trees and are already
 

harvesting, making millions of rupiahs each year. It is difficult
 

to see that this project will narrow the gap between the rich and
 

the poor.
 

dariri at the northeastern corner of the province, on the other
 

hand, is promising. It is located in the Luwu district, now active
 

in opening the area for transmigration projects. The irrigation
 

project, currently underway, will increase the total arable land for
 

tha Area# and the distr-ict is a "melting pot" of rural Sulawesi.
 

Presently a number of Javanese, Balinese and Sundanao are settled
 

there, some having arrived there an early as the 1930's. Itariri is 

surrounded by those old and now iKampong.
 

The project is also politically sound. Palopo, the capital of the 

district and the traditional seat of Luwu's court, has boan repeat­

adly suppressed by Makassar, and during the 1950's, the district 

became the cantor of the Kahar lMuuzakar Rebllion. The land is 





from 0.75 hectare to 1.46 hectare for dryland. Twenty-five to fifty 

percent of the farmers engage in share-cropping (:i share), and 17 

percent of the province's farmers are landless. Outside of the 

tMinahasa areas, cash income is low. There is# howover, a groat 

potential for agricultural development in North Sulawesi. Around 

the rinahasa whore entensifikasi projects (specialareas, Chusu 

i-bonalt .y ricgated atproducingfi-oatWn-prog rams i- farm-iarea .aied 

five crops in two years) are carried out by the extension service, 

the yield (rice) is as high as nine tons per hectare. In the Dumoga 

area whore the largost single arable land area exists (31,000 

hectar s of unused and unopend land) irrigation constructions are, 

currently underway and noew farm lands (currently covered by primary 

forests) are being opened by the government, a groat potential 

exists. Those programs, however, need support such an floor prices. 

In rice surplus areas, for example, the price of unhulled rice is 

generally lower than the floor price, while export of vegotables and 

secondary crops -are vulnerable to fluctuating pr'#'cos in the free 

market. Unless new farm lands are opened, the size of land holditign
 

will continue to shrink partly because of the bilateral inheritance 

practice commn to the area.
 

Nlorth Bulawasi is a rico-deficient province. Although 65% of 

the total labor force (606,042) is in the agricultural sactor, 

only 1.67# of the province's total land is devoted to wet-rice 

farming (43,083 hectares)# and 6.05% to dry land (IS6#068 

hootar*@), of which the total irrig-atad drea is loss than 20% 
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decMi.ed), soybeans# peanuts (exported to Surabaya), which had 

increased by 983 (from 381 tons 1974 to 4,194 in00nn tons 


1978), and greenpeas (increased from 140 tons to 773 tons).
 

Vogetables, such as tomatoes# groun onions, and cabbages total­

ling 54,596 tons were produced in 1978, but during the period 

between 1971 and 1977, only 100 to
 

exported to West Iri:-n and Maluku areas, due to the unstandard­

ixed quality control exercised by the middle-men.
 

3. Plantation Croa 

The greatest farm income in North Sulawesi is derived from 

coconut production. Small-holder coconut plantations are found 

throughout the province (237,047 hectares in 1977). The 

farmers are familiar with the crop, and theoe is a relativoly 

stable market. Clovo which currently #ultlsfor 10,000 rupiah 

per kilogram, is limited to the Iinahasa and Sanghir Taland 

districts. The total industrial crop export of the province 

earns 70t of their total cash earnings.
 

4. ~imal Ifushandry and other Economic Activitias
 

Livastock (cattle and pigs for consumption, and eggs for 

export), And fish culture (ca:) are other economic activities 

integrated into most farmea'a ,ubsistanco activities. There 

are a number of *ago laborers in tho ining (copper, gold, 

niOkiO) and th. processing industry (copra). 

, + -- "
 

http:decMi.ed


Summiary and Cocuso
 

As in EastI alimantan# the cost of living is rapidly rising in North 
. ... 	 , v.: . - , 	 .Sulawesi because of a sudden influx of cash from export crops. 

wages are high (i.e.# 1,500 rupiah for a seven-hour day)# and rice 

-re in s0-ficiont .-- rhile --the -standard --of -liv,n -- in-Minahaa-­

high, the farmers outside clove-growing areas are poor. Between the
 

lowland clove farmers and upland dryland farmers, there isa conjid­
arable gap in the standard of living, though the ;%ost of Vving
 

reoins virtually the same for both. For this reason, Dwwca, where
 

clove adaptation has not been too successful, is perhaps a better
 
site to build an experimental farm than in Ja.!sa where only 200 to
 
300 hectares of rice land exists.* There are a number of other
 
factors that favor Dunoga. They are:
 

(1) 	 The sub-district of Dumoga, located 200 km Southeast of Konado,
 

is characterized by its tropical rain forest ecology, but
 

unlike rany tropical rainforosts, the plains whore Dumoga is 

situated are rich with volcanic ls. The river Onkag Dumoga 

runs 	 through the Dumoga plains, and the area rocoivs year­
round* steady rainfall. In 1978, the district of Iolaang 

Songandow producod 7,526 tons of rice. 

(2) 	Though betwoon 1974 and 1978# the total cultivated land area 

incroased from 137 hectares to 4,67.1 hectares# much of the 

aroa, however, is still covorod by prinary and sondary 

It should be noted that the conclusions drawn by the 7040'a 
Anthropologist on the Dumoga site do not concur with the other 

V 
memers 

- '. 
fndings (60490 Annex A-$).

.-. 	 . . +I/ + : +++ + + +:d' 
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foreast. With the completion of the DvmogA irrigation project 

and th') opening of now arable areas through transmigration and 

resettlement programs$ the total farming area is exeted to 

expand by 14,000 to 16,000 hectares. Currently there are 

14,231 families in Dumoga, out of which about 1,000 are trans­

ii-d,"rh-a' e700c o--- tpomingoth.rasof 

province. 

(3) 	 Currently both labor and land are in short supply. About 72% 

of thab farmers own land, but the size of each farm is small; 

45% own loes '"han 0.5 hectare. Only 15% own more than one 

hectara of land, while as many as 27% of the farmers engage in 

share cropping.
 

Those local farmars and newcomers hope to maximize productivity with
 

the introduction of food crop varieties that are resistant to
 

insects and tasty enough to sell in the urban market. The market is
 

capable of absorbing a far greater amount than is currently being
 

produced. Water, labor, and rich soils are already available.
 

Though Kalase is moreo convenient for the scientist because of the 

proximity to the university and other henofits of urban sottings, 

Duwga rjams to have a greater neod for an oxparimantal/domonstra­

tion ros,.rch farm. 

R. 	 Ho L), 

The province of Maluku# once known av the Spice Islands, consists of 

a nusber of island clusters stretching from north to southeast 
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between. Sulawosi and East Irian. in the north is a group of V
 

canic islands, the largest one being Halmahera. Major islands in 

the central group are Sula, Buru and Ceram. The soutI'*astern group 
is made up of small ISIAnds.
 

etotal population in 1976 was 1$230,600 which amounts to less
 

than one percent of the total people living in Indonesia. Most of 

the province's population live in Central Maluku. Amon# Ceram$ and 
Burua have been the center of intensive trade contacts since the 14th
 

century. Constant contact with a variety of trading cultures
 

(Chinese, Arab, Indian, ?ortugose, Dutch) have produced a population
 

that is racially hoterogonorous. The population is divided into
 

roaghly equal, proportions between Christians and Moslems. In both
 

Christian and Moslem villages, patrillneal clan system is the basis
 

of socio-oconomic and political organization. Land which is
 

primarily committed to the swiddon cultivation of sago# tuber, and
 

vegetables for food and to spices for cash income, is apportioned on
 

the basis of this clan system.
 

Communication is the major problem in these islands because of 
distance, poor transportation, and micro-insular geography. Like 
the Pacifli Islands, wind directions determine the routes of tl-ado 

and travel. As a consequence, the inhabitants of many small 

islands, particularly in tho South, have remained outside the main­

stroam of Central Maluku.
 

Despite the uact that the province has a higher and better distri­

butod rainfall than Sulawosi and that major islands such 
as
 

I' 



Haimra Banda# Buru and Ceram have rich soils, only six percent
 

(191,000 hectares) of the potential food crop land in Maluku is
 

being cultivated. Eighty percent of the total land area (3,1524O0
 

hectares) is covered with forest. At the present, more area is
 

-:plathonplAnttion.cropsthan in food crop, (124,143 hectares for
 

coconut and 19,405 hectares fo' cloves in 1978).
 

1. Rica and Food Cre 

Most rice grown in the area is upland with a very low yield 

(0.9 ton per heoctaro). In 1978, the province produced only 

1,940 tons of rice. Secondary food crops, in particular corn 

and cassava, are far more important. The province produced 

18,298 tons of corn in 1978. As a consequence, although it has 

th. potential to be self-sufficient in fseI, Maluku remains a 

food-deficient area.
 

Problems of the food crop agricultural sector can be attributed 

to a shortage of labor and the virtual non-existence of inten­

sification programs. Both the local and national governments 

are involved in the improvement of infrastructures and the 

implementation of transmigration and resettlement projects to 

populate unused lande of the islands, in order to increase the 

availablo labor force. By the end of 1978, 15,00 tran.migrant 

families and 5,000 resettlement families had moved to Halmahera 

and Ceram Islands. Another several thousand are expected to 

relocate to the island of Ruru. 



82
 

2. Plantation Crops and Other Economic Activities 

Because of the high export cash crop pruduction (coconut, 

nutmeq, clove, mace.) , the pe r capita income is relatively high. 

Sixty five p,,r,-nt of the province's gro:;s dome'stic product is 

earned f rom food and 1,1: t ti ion crop,. , to which 7 2% of the 

labo r fo i-cr is cou:m-rit ted. 'Timber j)prollct-i.oi ( 1 I , 714 3 ), 

fishery (7,6H5 ton';), ind the uroce-sig of plantit i,'m crops, 

torest prDduct-s, fish prooducts, and minu ra s have also become 

increasingly important parts of the economy. 

Summary and Conclusion 

Si:ice the i-)pulation of the Maluku islands engage in diversified 

*,m c a~ctiviti, s, an integrated approach to rural dovelopment is 

pAriicuiiarly strsned. T,.e proposed outline of the experimenta] 

f:'Iarm at ::akariki is sound and corgruent with the obj,.ctives of the 

pIey ma'ker.;rs and administrators. 

Loeated at tho wou thoastern coast of C,-ram TI31a:;d, the proposed site 

iS near th t t]vm,,t Ie'tipr;, rim (thre,' son tle rn islwiadld; of Teun, 

Q WI., ,'n t',roimA). 'I.! land Whi 'h ,v; ' ,t l :.d . q,1 ',:r"Iuont; 

th O, if ;xi illN ~ y a j hNOM An 8 tA!il 1' in',;) V4ti ! U tA h rlI"..i- 1 a 1 '-i 

,J 
w l .,l .. .... :, i~ 

a 1, - o Ah . . I j o v'a1 

http:j)prollct-i.oi


Recommendations:
 

General: Priority: Fir;t level 

The team wold not recommend, however, that a scientific team of 6 

people I, in i ience. The :;taf:f shou]d cons;ist of a hurticultuinst 

n: clia,,je pl us tAy,_ iecc 'saiy c(,fplinint of ttchnical as.si ,tat (high 

'Ch'ool gr,lduat.:' ). 'Ihe othtt . :.ta[ h cotuld ltI-y l.t-, ' ,d % 'sits 

;:1 I). 2taff nt 9ts.t ff hownv U V 1r d o....ne C 
2NO for lioi t 11ul tuliLt uhd , (1 50 i:, forbr t-c icai a.-

9 9 

Officelabui mtor1y should b,,. 400 in r, ith-.! than 650 m. Note money 

s;h,,ul1d be aI located for an overhead irrigat.ion u:ysUtem. 



ANNEX A-6
 

MARIRI , NORTHk IAUWU, SOUTH1 SUI.AWESI, EXPERIMENT STAT~ION
 

Dei;qript.iAon, Statu; and Recovlunee-dations 

puqrp . North 1LIIwu is a :1,1jor tr~ow-migrat ion agricultural devolop­

mn~t. in S~out h 2S I dwes I latjor 1i Jai o: woi ' ct"I rc-lt Iy;I 	 .ualt 

cc: ,ttrtic ted dold I 311-, 000 htkm.t,iz i w*l11 I~'- -- at-d A t. i 1 s 

t1i0triJ fyi lc O i i'1't(?d t ic,, 1'Idlnitd Iice, h r u u ~ 

Cr;:; 	 p LIS I I~iitf--: wo~ ul1d '~i lo sei-ve ais he~v3quiLtei-5 for 

"#-I~ ir:fntw1 I wo'.k -'1 PrvaAo irinls 

-u'2' ion .-1 k:rLCuth of flont,-RlOUe 

A i ea~ 50 hectares have been made available by the governirent. 

Alt.,ttude: 6 in. 

T j~~zdphy Flat.
 

~ ~yjq~: AU11vPi1 coils tLhat aro poorly drained. some drainage
 

r; (j'h4: 	 dnd( '*;t C I ol I ~WI kv. t11 1 ;: 



Fenci~9 tvne exi!teit. would be needed 4ti provided for in the 

P: pos~
 

Precipitation: 

Me-In innual: 3000 eMn. 

f4tternt Well distributed with les than 2 months (July and 

Augut) of lv.s thxn 200 mm. 

Water: 

OAzt.tqi "r qat:on canal runs through the site. 

Pi,_,.-,: Would need a cistern for water for drinking and 

Co,=unqation: too telephone available. 

Transaortqtion: 4 km fro.i a hard surface road but road by site 

.iFpo.-a to be i11-wther.!!ad ;;turface road to be built by quverno< 

,n ~pp.J tuof t: iLat~on project. Airpoit with li n ted tevrvice 

loweN: NQn- 8'v.t. Would need 4 gene:tor with t stan>I,' 

'p-nif-,rilto[. t .-o 0111l, .... Could 'A .tuI for i ( 1 L a t u .,<,0 , j," d aio;&ef ,O 

Pqi ,p,?.eflt, . . :'. ri IlC1ude ptow(-r qtUllpmelizkt fort- farMI11i Ot 

Bui I dilir N,: Plano call for 
o ff1ic~L or tfl7501 

i#2
 



100 in2 
Green hous;e 

2
2000 mScreen house 


Staff housing:
 

@ 120 m2
Mandgev 


ue tIi::
o ()120 m2 

2
m
Scietw.,.c :;taff£ @ 70 


Technicil staff 10 @50 r,2
 

Reconmnenda t ions : 

Genera ! Priority: First level. 

ComnmetIL: The rationale fo" location of an economist is discussed 

,el,!,twher±, thes:eoze staff h)using could Y,(, reduced by one. 



ANNEX A7
 

KALASE, N2JTvl SULAWESI, EXPERIMENT STATION 

Descript ion, Status ind Recommendations 

PUlpose: The prcposed .;tation would serve the area now represented by 

,u :; and ~ (of hertCUA.,r ; Of coconut; CoVel 1(q th, :;1 op. :; of No th 

SUl;C-:.;0 10,1 A ,) 1t.i tC I I,.Iq,.co,citI ,n : ,,.) ductt ;: A 

0! 0p 119g ;y~qtr.:;:, 1. *., ilht,! 0cOp;in 01 t!,'c C1Op:; &fl(I "'0 d C: p'; A 

L of tdIs o w. d rt. r c- ofl i,~ttrdt L11o tt: I- U fo r e rch : 1 rice. 

Loait: n: 8 km theat of Nenado. Located cIo!se to agricultural 

hich school being ku:lt by World the agricultural university,thenk, 

the ,.xtt7,nsion ofan er; and th, r-pita1 of North su1awesi 

Arefi: 50 hects4cz# of l4nd available, now covered wiLh a 70 yea: old 

itand of coconutts ut the concoaoion terminates this year. 

Alt itude: ', to '0 Ir. 

tflit. irrigated and 

fitI) a0 30. v t p .C -i o f the top oqgr.mphy o f tO ,, C(colQn t qro wi nqg 
ioj: : A iovtun It could be a portion 

fI.1idl_$I tot A thro-fod piupoa@ to pp4@d, n 

~I (77) i I ~Jrr~ ~~ ~ i; ~i:-A~ I 



Fencing: None. Fencing would be needed. 

Precipitation: 

tan annual: 3000 wan. 

Pattern : Evenly distributed. 

Water: 

Irrigation: Irrigation water would be available from the river. 

rotable water: A well would be needed for drinking purposes and 

for labcGratuly. 

Co~u!cat.o..., .o telephone but only one km from agricultural high 

'ichoo. and 8 km from ?Menado. 

' nportatIo: : One one km from road and 8 km from Menado, including 
a major mipo t. 

power: #No ,,rctvcity. A gnertor would be needed unless arranqo-

Metnt- (tld ..... to extend powf: 1 ne byond the new hgh chool. 

1'11 le i, p N O -t. Following are propod: 

120 m"
 

6- t 7r
1r. 10 M 

M2
74
10 

74
 



2 
200 m

Storage 1t1iilding 


100 m2

Green houst 

260 in2Sc1,00n hWIe 
2600 m2Dryinq fioor 

RPoCommo I I Lit ionts: 

G.X, 14ral Priority: First level. This would be an ideal site 

for in lin tq*.,td re.e-arch station for food crops, indu.;tril1 crop.­

'Ind Iivosto k.'r*. F rtrminU practices in tho area i- lude mi > ,o,]- cro.ping
 

,(nt:-C1 ,J th,Ct ),!fit , 411d it;HIU ,1 c-01S. Ves(.' rch on r plI!.nt ing of 

U dt C(7 )%,t p1 Atntd t i on WOu ld Io(g9i c II11 y i11% 1ve co()} ,* r t ion 

1".k Ol cr ;; .nid 11,cijal .i;i it;t.: . l* nf!,o] indn:tr t; o']; Ctt r! 

_'>! t inq 5 . jt ra y rt,t woIld., k" U 1ant i .1J f 1f in f th, An 

i2t i t qron,: !or pa,;ture naje­; . 1.!A d ' v l c rpo ; lnd 'In -.t m 

I,, l, huntid ud,'41 the pl-e Sent )ti ldinq plans. Additional 

l,I wd id 1 ' bt., m',4j dt,~U ,,bal 



ANNEX A8
 

DUNOGA, NORTH SULAWESI, EXPERIMENT STATION 

De.cript.on, Status '1nd Recouriiie1dations 

DIurog1 val1ey areaPurpose: The la is a fertile receiving technical 

lirZIgJ&t. Cro0,|, zi V are high. The ::t at.Ionon. I ?~iz jt,:.:i,~and c rcp yild ; 

vt U! . asxo~i I ci : IV . o lI i ( ,t,' ,t i,imn"!,d ,1co as well seconidary crops, 

0*j.t-ci ally for Wol k wit h : , ' ; 

Location: One and orie-half hours from Kotamobagu, 10 km from the hard 

.qurfacedhighway and P2 kin from the secondary road. 

Area: 5o hectares hcave been offered for experii:,ental work.
 

Altitude: 227 m.
 

T' lob!0itph: Fl at.
 

foil T p: Alluvial, covered with virgin forest.
 

Land 1 al o'n uil0!e.: : went o: k Would irwludo rice. cl+'b
:,ctt 1 w>:v 

~iet'sn I nt) . ii4e a1.t~ ,W tQ thtl '04110I ' 1-Ut ii4 

1'~~~~~.-JWj 1- li 'p'-1 

fori tiInci ow: lnIl, . 

Fonc i nq: Nonrl. Fencin~g would be noadtrd. 

http:De.cript.on


Precipitation:
 

Mean annual: 2000 mm.
 

Pattern: June - September dry season.
 

Water:
 

Irrigation: Adjacent to an extensive irrigation system under
 

construction.
 

Potable water: A well would be needed for drinking purposes and
 

for laboratory. 

Communications: No telephone service available but excellent com­

munication between Kotamobagu and Menado.
 

Transortation: 10 km from highway and only 1 hours away from 

airport at Kotamobacju. 

Power: None on site. A generator would be needed.
 

Euildings: None on site. The following are proposed: 

260 m2
Office/laboratory 


m2
Service- 1'li 1ding 60 


S Lor ,# , 70 n2
 

Green hon :; e 100 m2
 

100 m2
Screen ]0ou.e 

Staff hous i ng: 
' : m2Manag , 120 

c;ue'1t. house 120 m
 

5 sci,!nt.ific staff @ 70 in2
 

5 Technical assis rants @ 50 M2
 



Recommendations:
 

General: Priority: Third level.
 

The team was of the the opinion that the development of this station
 

should come after the 
station at Kalase has been built and becomes
 

.unctional. Furthermore it would be very difficult to convert this
 

heavy, virgin forest into suitable land for experimental plot work.
 

A more feasible alternative would be to continue cooperative trials
 

with farmers.
 

Note: Although the anthropologist did not visit this site, she
 

recommended that it be given a higher priority than the one located
 

at Kalase. Other members of the team felt otherqise.
 



ANNEX A-9
 

MAKARIKI, CERAM, MALUKU, EXPERIMENT STATION
 

Description, Status and Recommendations
 

Purpose: The station will be located on the island of Ceram and will
 

give special attention to upland rice, corn, cassava and crops of
 

potential to the province. It is also a suitable site for irrigated
 

rice.
 

Location: 6 km from Masohi on an all-weather but rough road.
 

Area: 50 hectares have been made available by the governor of Maluku.
 

Altitude: 3 m.
 

Topography: Flat with area becoming rolling topography toward the
 

mountains. Poor drainage is a problem but can be overcome through 

proper development. Good natural slope towards the river. 

Soil Type: Alluvial soils on the flat portion. Rolling land is 

Mediterranean. 

j',atiJon:i be fertilizerLand ut i To used for variety trials, rates and 

ratios and riethods of weed control, di.easesa ! and insects of rice, 

corn, ca.... iv, and othel s (.coIndary co) . 

Fencinq: 900 meters of fencing now being built. Would need more. 



Precipitation:
 

Mean annual: 2800 mm.
 

Pattern: November - March veiy dry.
 

Water:
 

Irrigation: A potential for water but not yet available. Would
 

need well.
 

Potable water: A well would be needed to provide water for the
 

homes and laboratories.
 

Communications: No telephone would be available. Mail service in
 

nearby town of Masohi. Also an airport there.
 

Transportation: Located on an all-weather but rough road. Team was 

assured by governor that road would be improved. 

Power: None on site. A generator with standby facilities would be 

required. 

Building: The following buildings are now under construction:
 

2
2 houses @ 70 m


1 gedung 100 m2
 

1 greenhouse 100 m2
 

1 Screenhou:e 100 m2
 

1 drying floor 200 in2
 

n21 off ice/iIThoritory 400 



The following have been requested: 

addition to office/laboratory 400 m2 

storage building 150 M2 

greenhouse 50 m2 

screenhouse 50 m 2 

library 50 m2 

staff housing: 

i@ 150 m2 

6 for scientists @ 70 m2 

10 for technicians @ 50 m2 

Recommendations:
 

General: Priority: First level with some modifications as
 

follows: the equipment and vehicle request should be honored. Since
 

some construction is already underway and since the industrial crops 

situation wou'd be located at some spot there could be some reductions
 

in building needs. Guest house, library and some laboratories could 

be jointly used.
 



ANNEX A-10
 

BANJARBARU, SOUTH KALIMANTAN, RESEARCH INSTITUTE
 

Description, Status and Recommendations
 

Purpose: The proposed Research Institute at Banjarbaru would be a
 

replacement for the present facility at Banjarmasin which is very
 

limited in land for experimental purposes. The Research Institute
 

would be the center for agricultural research in Kalimantan. Much of
 

the agriculture is on tidal swamp land and although the farm itself
 

could be irrigated, the program would also include rainfed agricul­

ture.
 

Location: 7 km from Banjarbaru on a hard surfaced road.
 

Area: 50 hectares will be made available by the government. Only a
 

short distance from the river which can provide irrigation water.
 

Altitude: 20 m.
 

Topography: Mostly flat with a small portion with a slight rise for 

building site. Drainage may be a problem becaus e it appeared that the 

stream running through the farm was higher than the surrounding land. 

Scil Tyes: Red podzolic. 



Land utilization proposed: To be used for both irrigated and upland
 

rice combined with all types of secondary crops and cropping systems.
 

Fencing: None. Must be supplied.
 

Precipitation:
 

Mean annual: 2400 mm.
 

Pattern: December - March wet season.
 

April - September dry season.
 

Water:
 

Irrigation: Irrigation water to come from a nearby river plus
 

a deepwater well that is to be dug.
 

Potable water: A well would be needed to provi le water for the 

homes and the laboratories.
 

Communications: Telephone service could be made available. Mail 

in nearby town of Banjarbaru.
 

Transportation: Located on a paved highway and only a few km from 

University, airport, and the extension office. 

Power: Power line runs along the highway so electricity would be 

available.
 

Ruil din9s: None on site. A complete plan has been submitted for 

office/laboratory building, service building, greenhouses and staff 

housfing. 



Recommendations:
 

General: Priority: First level with some modifications as 

follows: 
2

Office and laboratory building 600 m


2400 m
Field Service Center 


2
 
Storage and processing 500 m 


1000 M2
Greenhouse 


1000 M2 
Screenhouse 


1000 Mn2
Drying floor 


Staff housing:
 

2
150 m
Director 


Senior staff (including
 

2 
guest house) 10 @ 120 m 

70 m2
Junior staff 15 @ 

50 m2 
Technical staff 25 @ 




ANNEX A-Il
 

HANDIL MANARAP, SOUTH KALIMANTAN, EXPERIMENTAL FARM
 

Description, Status and Recommendations
 

Purpose: The Handil Manarap experimental farm is a 20 hectare site of
 

an indirect tidal swamp. 
 It is devoted entirely to irrigated rice
 

research. Four percent of South Kalimantan is classified as tidal
 

swamp. The site represents 40,000 hectares in this area.
 

Location: This site is 12 km 
from the city of Baniarmasin but not on
 

an all-weather road.
 

Area: 20 hectares located on a canal and on a road that is 
in need of
 

repair.
 

Altitude: Sea level.
 

Topography: Flat.
 

Soil Type: Alluvial.
 

Land utili:ation pr posed: To be used entirely for irrigated rice
 
re. eirch. 

Fencijn: None existehit. Will be needed. 

Precipitat.ioji:
 

M,,,n U'I 2400 mam.
,'Zl : 




Pattern: December - March wet.
 

April - September dry.
 

Water:
 

Irrigation: To come from an irrigation canal. Pump is available
 

and functioning.
 

Potable water: A deep well would probably not be feasible so
 

water would be needed to be collected from roof and stored in a
 

cistern for laboratory and household use.
 

Communications: None existent. Only means is by personal car on
 

rough road or by canoe on the canal.
 

Transportation: Hopefully local government would grade and gravel the
 

road ind repair the bridges so site could be reached at all times. 

Power: None in the aiea. A generator would be need.d. 

Buildings: One large housing being used for office, work room and 

living quarters. A new deep water screen house, a good storage house, 

an old seed storage buildinq now beinq u,;sud for hou,-inq and also a 

pump house... Drying floor t .ntl 14 ,ng ids 

Recommendation:;: 

Criei,al: Priori tv: F.irs-t lev:el for equipIment and vch iclesq, and 

third ] .vul for ;it oll;'I ruct j 11) (d bu I di ugs . 'o'Ihe rat ion1a Ie for 

this rucOrn1 ada t, o i ;.- t.,iton the! j' w u idi lhq cu !d V Im, de v,.,ry 

servi ceb1e with... one ini nor epa 1.., 



ANNEX A-12
 

BARAMBAI (KUALA KAPUAS), CENTRAL KALIMANTAN, EXPERIMENTAL FARM 

Description, Status and R'commendations
 

?_urpose: Transmigration Ministry is moving people into undeveloped
 

regions where there is little information about the soils or crop 

adaptation. The project at Barambai proposes to study the manageLent. 

of organic soils in terms of their agricultural potential.
 

Lcoation: 50 km by canal from Banjarmasin (about 1 hours).
 

Area: 16 hectares, representing 4.5 million hectares of land in
 

Central Kalimantan.
 

Altitude: Only a few inches above sea level.
 

_opogra2py: Flat. 

Soil Types: Organic soils. 

Jut -i 1:iot pljcpuo::,d: 

On ,, (v)]I I ( 'rice second,'i iy cro;,i2 on the:;e 

d i 1 i Prior to this time the experimental work 

,ii of opi c l f ruits, and 

v'y t t I ,.l 'T1 1I I p1,t',, n, 1 I sy. lOW t11111:7 h, 11n pro­q 

J't:i rI Cteo I- ,til lt. ()I' Ath r:to1 tUi(' 

Foil!;! Nn ~~ i1b but. canat I muake them unnoecary. 



Precipitation:
 

Mean annual: 2400 Mm.
 

Water:
 

Irrigation: Mostly a matter of water control because of direct
 

tidal action. Primary and secondary canals established.
 

Potable water: Currently using rainwater.
 

Communications: No telephone service available, but extension office
 

is adjacent to site.
 

Transportation: Access to site only by boat on the river and canal. 

Power: No electricity but a generator is available.
 

Buildings: One manager's residence 

Two duplex r,:;idences
 

Two "",'e hou:e s
 

One ,e.. i ou: 

One lar p -,t.or ! building 

i 2
Wooden (I 4f Ioor 80 


S~ l',*,*:: ]I ::,t K () :ui.
 

Recommriations: 

0. , a] Pr IntY: First level. Would nleed eqtiipro nt, vehirle 

,a:d tr/ii inV nq fud: : requv-e td U1de tili pu ,; cpl:; a I .Ku aKI a ,I: Wo1 I d 

lit-vi, 1 ?lIg OZr 1 t 



ANNEX A-13
 

LEMPAKE, EAST KALIMANTAN, EXPERIMENTAL FARM
 

Description, Status and Recommendations
 

Purpose: Transmigration Ministry has moved people into the Samarinda 

area where little information is available to guide them in their 

farming operations. The proposed site would provide land for experi­

mental work with rice and secondary crops under both irrigation and 

rainfed conditions. 

Location: 15 km from Samarinda on a rough road, 7 km from airport. 

Area: Government has provided 10 hectares, but more could be made 

available. 200 m from river.
 

Altitude: Less than 10 m.
 

Topo rapy: Flat.
 

coil Types: Alluvial.
 

Land uti l i:: ,it i on pr[oposefd: Adaptation trials with rice, secondary 

cr'Op:: ,,d C'Op: under varying sol tri-eatillnt,:s, time ofCrotpsi.c1tu 

,nq :r.lppy:pl,,tit d( t4111; 

F')e i nUC: None. Fencing would be needed. 



Precipitation:
 

Mean annual: 2000 mm.
 

Pattern: December - February wet season.
 

July - September dry season.
 

Water:
 

Irrigation: Irrigation available at rive.- 200 m away.
 

Potable water: Would need a cistern.
 

Ccmmunications: Telephone at airport 7 km away.
 

Transportation: Government has indicated road would be built. 

Powei: No electric power available Generator would be needed.
 

Buildings: None on site. Proposal calls for office/laboratory of 

,200 m2, machine shed 120 m2 storage building 120 [it and one99 dwelling 

120 t". 

Recommendations: 

Geniertal: 1Priolrity: First level, provided the structures could 

be rediiut,-d o ont. dw:*. 1i g and onr addit., lal Y1111diliq of 200 n1 

Total co.,t .iould be no i:io ie than h,1f the SC ,!O0 z,.lttd. 



ANNEX B
 

TAMBANG ULANG, SOUTH KALIMANTAN, EXPERIMENTAL FARM - ESTATE CROPS 

Description, Status and Recommendations
 

Purpose: Vast areas of Kalimantan are infested with alang-alang grass
 

that is producing very little income. Possible uses include rubber
 

production and so a research farm is proposed at Tambang Ulang.
 

Location: 35 km from Banjarmasin and 23 km from Banjarbaru. 7 km
 

from a hard surface road.
 

Area: Exact site has not been determined but 200 hectares are avail­

able in proximity to the proposed livestock station.
 

Altitude: Unknown.
 

Tp2gra : Rolling to steep.
 

Soil Type: Organosol.
 

L±and uti li atien lproposed: The proposed site of 200 hectares wo-Ild be 

used p)rimarily for a rubber nursery, testing rubber clones and agro­

nomic trials. 

P pi.ecitati oil: 

N:'iin annu al1 Unknown. 

pa~ttoe 111: 1tilkrown. 



Water: Unknown.
 

Communications: The nearest telephone would be 23 km away. No know­

ledge of postal service.
 

Transportation: Hard surface road 7 km away and 
over rough terrain.
 

Airport is 35 ki away.
 

Power: No electricity in area.
 

Buildings: None. Plan calls for an office/laboratory of 375 m2 , a
 

storage building, drying floor and 8 staff houses, namely for manager,
 

assistant manager, guest house and 5 houses for technical assistants.
 

Recommendations: 

No one from the Research Institute for Estate Crops-Bogor was 

at the site at the time the team visited the vicinity, but upon re­

tuining to Bogor it was learned that an alternative site was being 

considered at Tanjung some 300 km north. Only 100 hectares avail­are 

able but it is in the rubber roducing area of South IKalimantan. The 

team did not see the site. 

Options : 

1. 200 hectare site near Tambang Ulang covered with alang­

alang, ne:ar the site!- of other research facilities but out­

side the rubhher pioduc i:l1,, ia. 

:,r 300 

complex bii t., typ ia l of the lubber 1p roducing area. 

2. 100 lhecta, es , 'A'injung, kiio:neters from the research 



Conclusions:
 

The Team is unable to make comparisons between what they saw
 

and what they did not see. An on-site review would be necessary if
 

serious consideration is to be given to expanding rubber research on
 

Kalimantan.
 



ANNEX C
 

MAKARIKI, CERAM, MALUKU, EXPERIMENT STATION - INDUSTRIAL CROPS 

Description, Status and Recommendations
 

Purpose: The proposed experiment station would concentrate on coco­

nuts and cloves under the dry climate of eastern Indonesia. Coconut
 

hybrids and dwarf varieties now available have not been evaluated
 

*nder this dry climate. Clove production has been declining and al­

though diseases are serious there may also be other factors limiting
 

production.
 

Location: 6 km from Masohi on an all-weather but rough road.
 

Area: 200 hectares will be made available by governor of Maluku.
 

Altitude: 3 m.
 

Topograph: Area near road is flat but becomes gently rolling toward
 

the mountains.
 

Soil Type: Lower portion is alluvial while upper portion is mediter­

ranean.
 

Land itilization prorosed: To be used for experimental plantings of 

coconuts and cloves, primarily under rainfed conkditions. 

Fencing: None, must be supplied. 



Precipitation:
 

Mean annual: 2800 mm.
 

Pattern: November - March very dry.
 

Water:
 

Irrigation: A potential for water, but not yet available. Would
 

need deep well.
 

Potable water: A well would be needed to provide water for the
 

homes and laboratories.
 

Communications: No telephone would be available. Mail service in
 

nearby town of Masohi.
 

Transportation: Located on an all-weather but rough road. Team was
 

assured by governor that road would be improved.
 

Power: None on site. A generator with standby facilities would be
 

required.
 

2
Buildings: None on site. Plan calls for an office/laboratory 470 m


2
green house 100 m , storage building 1000 m2 and 21 staff houses, 

namely: 

Manager and assistant manager @ 120 m2
 

6 Scientific staff @ 70 m2
 

m2
12 Technicians P 50 


1 Guest house @ 300 M2
 



Recommendations:
 

General: Priority: First level with some modifications as
 

follows: The station would be on same site as food crop station and
 

many facilities including laboratories and guest house could be
 

shared. Equipment and vehicle should be provided but site development
 

and construction could be reduced by 50%.
 



ANNEX D-1
 

BILI-BILI, SOUTH SULAWESI, EXPERIMENT 
STATION - ANIMAL HUSBANDRY 

Description, Status and Recommendations
 

Purpose: To establish a livestock research station in South Sulawesi 

to study factors affecting the establishment of a successful livestock 

industry, including reproduction, nutrition and breeding problems and 

to investigate factors affecting pasture establishment and management. 

Location: 35 km from Ujung Pandang and 65 km from Maros.
 

Area: 50 hectares.
 

Altitude: Unknown.
 

Topography: Unknown.
 

Soil Type: Unknown.
 

Land utilization p oposed: 
 To be used for feed for livestock under 

breediig and trials to conduct pasturenutrition and management 

studies under live:stock grazing conditions. The latter to include 

intensity of grazing, species introduction and fertilizer variables. 

Fencing: Unknown. 



Precipitation:
 

Mean annual: 3000 mm.
 

Pattern: November - March wet season.
 

April - October dry season.
 

Power: Unknown.
 

Buildings: Unknown.
 

Recommendations:
 

General: Priority: Third level.
 

The team did not see this site since there was no one present from the
 

Anirwil Husbandry Re.;earch Institute. Upon returning Bogor andto dis­

cussi ons, with tlW,1m it- was lea ntrmd that they have a "M'1oni toring Cattle 

Product:ivity on i-atu<, ; Project" located iln South Dulawesi in col­

labo ::ation wi th t he Au st..ra I I eve op nt AsS ta se 3u eau. It 

would appear11r more logical for the expan:,;ion of livo, tock research to 

take place in South Kalimantan. 



ANNEX D-2
 

TAMBANG ULANG, SOUTH KALIMANTAN, EXPERIMENT STATION - ANIMAL HUSBANDRY 

Description, Status and Recommendations
 

Purpose: The. Tambang Ulang station is proposed for research on non­

irrigated land in -outh Kalimantan now infested with alang-alang
 

grass, a relatively nonproductive grass.
 

Location: 35 km from Banjarmasin and 23 km from Banjarbaru. 7 km
 

from a hard surfaced road.
 

Area: Exact ,it.e has not been determined but to be chosen from an 

area of 900 hectares owned by the government and covered with the 

weedy qrass. 

Altitude: Unknown.
 

Toogr p i: Rolling to steep. 

Soi I Type: Organosol. 

Land 11tili:-dt1CJ1 prposed: The proposed site of 200 hectares would be 

a qim 1 .i] i v#.;tock center with f!W[ ha i on pa'sture renovation from 

*a],nq-]. q qrd::U. to Wore plroduct1. ,j ,;pecjcS. The area re)pre;nts 

(00,000 h,: t.ire:; of rolling topoq aph,by now cove red witih th is grass. 

Fetcig: N4one. 



Precipitation:
 

Mean annual: Unknown.
 

Pattern: Unknown.
 

Water: Streams are available for water for livestock but ponds would 

need to be built and a deep well for household use. 

Communications: Non-existent. Nearest telephone would be 23 km away.
 

No knowledge on postal service.
 

Transportation: Hard surface road 7 km 
away, over rough terrain.
 

Airport 35 km away.
 

Power: None in area. Generators would have to be installed.
 

Buildings: None.
 

Recommendations: 

ConertlI: Priority: Second level.
 

The aiea I,; too isolated. It would be inaccessible for farmers and 

ranchen1; or for other visitors. 

Since thrr: - Vc:; t.ica,; of land covered with alzang-alang grass 

there pp11a rs to b! a tel1 jii:; tifictition for :itsdying Its adaptation 

to liVO:; tock ,",a i] ng . Two ,iIt,.Fnti'.'e. ay(, .,ugqes ted 

1 . Locate a moIe Aces:: ib I e , i te and combine function wi th that 

propo:sed at Ranj axi~Tau by Aimal b.i .e,"e Roseazvch In,.ti tu te. 



2. 	 Activate only the pasture renovation phase by placing one agro­

nomist at the Food Crops Research Center at Banjarbaru where he
 

would be associated with other research people and arxonge for 

2-5 hectares of alang-alang infestcd land that is more acces­

sible. This arrangement would reduce the budget from $4,280,000 

to approximately $200,000 to $300,000.
 

Either alternative 1 or 2 above would be given priority of first
 

level. Should alternative 1 be selected, the staffing pattern should
 

consist of a manager, a livestock specialist and an aoronomist and 

budget adjusted accordingly.
 



ANNEX E
 

BANJARBARU, SOUTH KALIMANTAN, EXPERIMENT STATION - ANIMAL DISEASES 

Description, Status and Recommendations
 

Purpose: The station is proposed to establish a regional laboratory
 

so that research work and identification of animal dLsease prcblems 

could be conducted for all of Kalimantan. 

There are appreciable numbers of cattle, buffaloes, sheep, goats, 

chickens and ducks now in South Kalimantan. Plans are underway for 

the Asian Development Bank to finance a livestock development scheme 

nearby. 

Location: On the edge of the city of Banjarbaru. The exact location 

has not been determined but the 12 hectares needed can be obtained 

from 1,1 Ind ')", "d by the gov, rnlmnt. 

Area: Not cti:l'i,.it ly dfii,,d but, near the city because of access­

abili tv . di::,. people in Bogor place a high priority on 

bei ng near th111 ,i I p ut. 

Al ti tude : Unknown. 

Toogj-a hjry: Gently rolling. 

So i i jryP(: Unknown. 



Land utilization proposed: The laboratory's function would not be 

directly related to land u:r; since only 12 hectares are contemplated
 

and most of activity would be inside the building.
 

Fencing: None.
 

Precipitation: 

Mean annual: Unknown.
 

Pattern: Unknown.
 

Water: Unknown.
 

Commnunication: Telephone mail could madeand service be available 

since laboratory to be located at edge of city. 

TransportatLon: Located on a paved highway. Very accessible to air­

port and nearby cities. 

Power: Availible.
 

Buildin s: None. An elaborate building plan is proposed. 

Recommendations: 

':it01 itY: S(cond level. 

M~uch of t111'. foctz , :e to hu on diA-.ea.e identi fication and contrL]. 

Th j2 Would lot ,:;m to jt Ifya :;t'Iff of :-ix vet.,rinari .; p.cia1 ­

t ioloqyzin i Ib-ct.. Vivoloqy, pal ,itoloqy, mycoloqy ,md J)',thology. 



Alternative recommendations:
 

1. Build a research laboratory of 2-3 rooms fo one well-trained 

veterinarian plus a couple of technicians. Maintain a strong 

liaison with the Central Research Institute at Pogor. 

2. Locate as a wing either on the Animal1 Hu:- th-indvy Station at 

Tambang Ulang or at the Food Crop, Stat. ion :t BaIja :ba ru, thus 

utilizing joint facilitic,; ,nd placing the o!!lce.-in-charge in 

proximity to other 2c] ,nt :;. Note - th, ,ln1::d1 h:Laiid"y 

people at !o', ':: t,)1] ;, co!tk 1incation but it 2':,,:: piop) r 

precaution could pivtivn t '7he |)udje: t o I cou ildt hi'2. - 53,907, 900 

probably be rduced to $400,000. 

General comment: Unfortunately no one from the Animal Disease 

Research Cent .- Bogor was pre.lent at the proposed site and so many of 

the team2 qui:;tion-) could not be answered. 



ANNEX F-I
 

MAROS, SOUTH SULAWESI, EXPERIMENTAL FARIM - FISHERIES
 

Description, Status and Recommendations
 

Puj! e: Provide brackishwater pond and laboratory facilities for 

adaptive research on the culture )f milkfish (Chanos chanos) and 

P'ndhrim. Reearch results would be applicable to approximately 

•12,0o0 h',ctares of brackishwater ponds (tambak) in the Sulawesi 

Ie-q ion. 

Location: 10 km north of Maros town proper, then hour by boat from 

highway. 

Area: 15 	hectares of existing brackishwater ponds.
 

Altitude: 	 Sea level.
 

Th6,otj ; ,: Level, former mangrove forest. 

Lan:d utilization ropof ed: 

Pone: 	 6 existignq ponds, varying in size from 1.5 - 2.5 * 

hecta:-s, to b,. renovated and subdivided into research 

lunl~i J, one watert canal . 1p1 **x. : nq rsUplIy Detail ed 

p1 Th l pond co::!' I ox not oa j1 lbl . 

Buildings: No ,>istnq bu liwz . Co,:;truc'on of the following 

1. 	 1aboI torIVI!il 240 m" 

2100 m
2. o ffi, 



2

3. green houses 	 150 m


4. 	 field service center 200 m2
 

2
2000 m
5. houses 


Water: Water from tidal swamp channeled through a main supply canal,
 

Communications: Telephone and mail service available 
at Maros. Air­

port near Maros.
 

Transportation: 
 Asphalt highway from Maros to tidal swamp area. Boat
 

service required from highway to site.
 

Power: Electric power in Maros and surrounding area. Site would re­

quire a generator. 

Recommendati ons: 

Gentra : _irority: First level. 

S-,ci f1c': The. propo.;ed brackis;hwater complex should be upgLdded 

from a' ox:.:j ,1 11¢I'lit, l fd m to an -xpe irIm'nt. 1 tt. on . An aItt.rn ati te 

site should !,. ],,ok,,d for, tl; t.io, CI'1oYI.' it,1 i:;2 1 .0t,. ;I 1, ,C( 2> 

:ihl .~V,lao .id 	 Lulda:; o I,<"l ,.v,,r : ,v,. :; an pw poten 

,tild; Au l''r q,, it,r.,,i~ II,t- ,,, 82d,,, rini. :,. ,e. wnd 	 l t, u 'min 

diie l i' t )11i( ! . (" k i I0 	 '.-I I Id bt :a1c;:I 'I T ():I o: i IId( iN. b W(-,r 

4t th,, 'e',ald I':... ::uppu:,k f,! ,' 1 l 1 .' 1 C.- " ! (11 cO; t 1t,r M'a,1t0 , with 



Technical note: Brackishwater research stations have been proposed 

for World Bank support at Benoa and Gondol, Bali. These stations 

would conduct research on spawning/rearing techniques for marine 

aquatic species, with specific emphasis on brackishwater pond culture 

at Benoa and sabalo (Chanos chanos) spawning at Gondol. The potential 

support by the-e stations of brackishwater pond culture in SulaweZi 

was given as the primary reason for limiting the size and scope of the 

Maros staLion to be assisted by USAID. As there are few brackishwater 

ponds on Bali, and as research conducted on Bali would not be directly 

applicable in Sulawesi, it would seem more appropriate to expand the 

role of the proposed Maros station and limit the size and scope of the 

Benoa station. Research on spawning the sabalo (Gondol station) would 

a]'o be , dupli cation of effort currently undertaken by SEAFDEC 

(Sou the:; t A:;ian Fisheies De 1opz..ent Center), Philippines, and the 

Universi ty of Hawa.ii. With the ]i(rite:d manpow.r and capital resources 

of the In1 nd heri .s Ru ea ch InsLitute, itI t wou Id appear more 

beneLi cIa1, to cha .nne1 t.Ihs.,,,o uC'. nL.) , I pinq a center f 

exco 11.once ,, La,:ki sliw,,toy ::arch 311 Maros.. ie:>,,ch appli cable 

the Javif-,Ali co be. by the existingaoe:a I)1 1l,,ndled rejuvnat ing 

research comiplex at Jepara, Contra1 Java. 



ANNEX F-2
 

TENGGARONG, EAST KALIMANTAN, EXPERIMENT STATION - FISHERIES
 

Description, Status and Recommendations
 

Purpose: An experimental station is proposed at Tenggarong that would 

serve as research headquarters for fishery management and provide pond 

and laboratory facilities for aquaculture. Fishery management re­

search would be directed toward management of fishery stocks in the 

lakes of western East Kalimantan. Approximately 14,000 fishermen land
 

an estimated 3,000 MT of freshwater fish from 90,000 ha. of lake area 

in this region. Approximately 2.000 MT of this production are 

exported to Java as salted, dried fish. Water levels in the lakes 

fluctuate season-lly, with the lakes reducing considerably in size and 

depth during the dry season. Overfishing is reported to be a serious 

problem, but little has been done to impose gear, species, area, or 

seasonal restrictions on the fishery. 

Aquaculture rf':;arch would b,2 directed toward developing pen and cage 

cui ture tChn ICIU-.1,u itabil for the lakes region. Emphasis would be 

int. -con tiy p1 od Ctton , i i en ,11id i iiut . te chniques for the snakehead 

(Cphiec0'!tI .i 2. 2' lJ.~it .) , 1 i 's' h,! L u (O!:.:yei,.],:trI 2 m nIorata). A 

1imitLd cagI, c1iitue, Iidt(:y Yi2 bn L-:tabl sh,-d in the lakes area 

aI re(i-dy, u'"ing the ent raii; of fIat.dAi as feed for the snakehead. 

Location: Tenggarong, 45 km southwest of Samarinda on the east side 

of the Mahakam. 



Area: 10 hectares of land for pond, laboratory and housing complex. A
 

small fisheries service hatchery is adjacent to the site.
 

Altitude: Less than 5 m.
 

Topography: Flat, gradual sloping to river.
 

Land utilization proposed:
 

Ponds: 2.16 hectares allocated for 	pond and hatchery complex.
 

Detailed plan of pond complex not available.
 

Buildings: No existing buildings. Construction of the following
 

is planned:
 

2
1. 	 laboratories 240 m


2
100 m
2. offices 


2
3. green houses 	 150 m


4. field service center 	 200 m2
 

5. houses 	 2000 m2
 

Water: Water for irrigating ponds is to be obtained from the Mahakam
 

River and a small stream adjacent to the site.
 

Communications: Telephone and mail service available 
across river
 

from site at Tenggarong.
 

Transportation: Asphalt highway from Tenggarong to ferry crossing at 

Samarinda. Airport at Samarinda. Boat service required to cross 

river to site. 



Power: Electric power in Tenggarong. Experiment station would re­

quire a generator.
 

Recommendations: 

General: Fishery management - Priority: First level. 

Aquaculture - Priority: Third level. 

Specific: Fishery management - High priority is given to manage­

ment research for open water fishery stocks. In the provinces of 

South and East Kalimantan, t90,000 hectares of freshwater swamp and 

lake areas respectively are fished by more than 30,000 full- and 

part-time fishermen. A wide variety of gear are used in this capture 

industry, with few or no management controls. Technical assistance, 

manpower training, equipment and vehicles should receive priority 

attention. Facilities could be minimal for the initial 2-3 years, 

requiring only housing and laboratory facilities at a headquarters 

site, plus limited field facilities in the lake and/or swamp regions. 

Headquarters for the project could be in either Samarinda, East 

Kalimantan, or Banjarbaru, South Kalimantan. This headquarters could 

be incorporated into an integrated research complex, such as the 

Research Institute for Food Crop: plannted for B(anjarbaru. Additional 

facilities thereafter woli]d be dependent on recolmmundations stemming 

from stock management research. 

It is also recommended that post-harveft technology and marketing 

research be iicor-poriated in the r(eseach scope. The large. majority of 

fish ],a nded in the capturn nd.U ,ry at,.z'.,a tAtd ,rnd drif-d folr int.er­

insular expol. t. Current ;aling and drying tin result at,:':im iwt 



poor quality product that could be greatly improved. It is recom­

mended that the 
Fishery Technology Research Insitute/Jakarta assist
 

with respect to post-harvest technology and marketing research.
 

Aquaculture - Low priority is given to the construction of a fresh­

water aquaculture facility at Tenggarong to support cage and pen cul­

ture development in 
the lake region of East Kalimantan. Culture
 

emphasis is being placed on 
the production of carnivorous species that
 

are expensive to rear and catei to a minority market due to their high
 

price. Pond culture of other fish species in the region is limited to 

less than 16 hectares of common carp production. Fresh fish is 

abundant in local markets from the capture industry and freshwater 

aquaculture in general is viewed by the local fisheries service as an 

economically non-competitive enterprise.
 



ANNEX G-i 

FORESTRY RESEARCH CENTER PROPOSAL 

SOUTH KALIMA TAN (RYANKANAN) 

The team visited here 7-10 February, of which Van Eck used 8 February 

for discussions and tours to evaluate the forest research proposal. 

The provincial Forest Service manages 2.1 million hectares with a 

staff of 220 foresters, of which 22 h.ve the Ir degree and 4 the B.Sc. 

d,.,re 'Thur, is a I.,t,d to hive .,00+ fthe,,ter. . i ii t he 

office ho; two ,dminiv'trotLiv . n<t t.hrew, t, Of l i 'vij Ti. 

latter are plannling, ol3'enLt ( inucludes security, r, tu'sttion and 

Sire control) and uti1 izat ih n (incl ude; YrUCion, mrkot in and 

grad ing) . :ost of LhK fore sted land is divided into lojging con­

c,.s; ions. One of the largest areas was r, Lained by the gjo'er';innt 

logging com:any Inhutani II c-verinq all of the island of Pulau Lout. 

'h.r, ire 60,000 hectAr.s of land in forest plantat:i on;, miut1 y Linus 

rJ:.Iku{w-.i I , Fuv"a l I ! _s; I_lI)ta, iC I c III i f cfo) i!-'(W., d A(> 1 r and 

(Xii andra ; with in ongoeing uf a t and ofjprl ;ram atfor, it on r:A int,.nince 

the tprot'ct i, )f on1] ."o"atLu, rang NO ."rilor, qt th" ro)nrt.iln te . photo­

jriitis wro aL: ,., ,r t.'a :IaIl t. th: o" f i', fur p1,nn : nq or r,,con­

nai;aw', f,1rpDa, . W - dWo.n "! tWh, fIr -;try f altity at U.:iv''.rnitas 

!.,,q,:~n ;Y: rit, ( , t.=: ning 1] ]0 ntudints in a 5 ye" Ir .r... 

,, : 'A f,'er d sil il ar coumr.nts, 

Uo vi ted the Ryankanan arra, proponod for tho research atntion, in A 

0W vined car and bolVt tour. (Inbard ru extunsivh, alng-lanq 



fields surrounding the Ryankanan reservoir, apparently offering excel­

lent soil conservation cover without apparent signs of destructive 

cultivation, fire or soil erosion. Sma11 arCas a1onq the lake edge 

were planted to Pinuls mei rktis.ii, Acacia aar iculif,:ormis and Peronema 

canlescs n in clo;iw 2 x 3" in qrid. -l. sewhere we -saw les,: succe!;ful 

e,aMples of rcaenin" planting; with . inus ond Acacia in grassy 

f i e d! . No 1 -:me,-seal pla:It:ilno, Or n-urs,:,res we re se.n but we qe re 

told the!y w,-ere at solne di stance to the east. 

The visit did not result in materialization of a designated location 

for a forest res,-arch stat ion. IA appeared 1ikely that the Forest 

Service would have, :ide qute land adjacent to or n.ar its netw Liuii ng 

in Han jarblru , o ' that a 1oction could be foun in th,_ niighlx.,i n 

caripus of the 'i iV.rs i ty . However, we met no local spokesrnan to make 

a strong plea or offer for such a station. 

Local forest industry consists of two sawmills and plywood mills cut­

ting timber from Central Kalimantn brotuqht tdown the harito River. A 

Martapu ra patrr mill has btn closed si nc 1976. 1h,, pr))ntd Ioca­

tion of the r esarch station is anj3:, nt to the vast region of owa or 

swampland, nct ions of which cn)uld LP profitably i.l ore. ted to pr)vide 

fl,1 .:nd ut ility woo-, .1; , 1 s 'I 1 ; and e fr t h p1alnn'd 

tra smigration settlm,.nt:s, but this aspect was never mentiond. 

Rocommundait ions: 

The Pyankanan proposal should not be funded because. 

http:rktis.ii


1. 	 The research objectives (originally written for I i Laut) do 

not clearly apply to the problems raised at Banjarb-ru and
 

Ryambanan;
 

2. 	 the forest aruas to which they could apply are quite inaccessible
 

from Ryankanan or Panjar a r ;
 

3. 	 most of the ra;'arch obtj, ctivIJs stated can be quite easily incor­

poratd i:to tih,: .IKA ,mn station;
 

wJ ,vidtnlcf . h.: 1 nthusiasm or 

for a r,7snerch s'tation in South Kal im'Antan; 

4. 	 there no () ;u:tant local , support 

5. 	 at this tim,, th,. site was ,iv,.n low priority by FRI;
 

6. 	 there are no especia lly critical local forest problems that 

require i rm dioat, attention; 

7. 	 the proposal do.s not ,(idr,s:; s,-e specific local forestry pro­

blems that do nxi vt and that will eventually require research 

attention; and
 

8. 	 any res,-,arch work on which FRI wishes to embark on at this time
 

could L,.. hand Ied from office space that could b1e madoe available
 

in the Ow prvincial .'or,.!*t 2,ervico off ice or ,Jh, rtly in th,, 

yet-to-h,-h, iit ,:ericulturl rq.,rch ci a.r at PBnj.,rbiro , and
 

the latter ,se,,:' -- cu ,Idal ,so .'id' ,r . ou s anullad/or land for
 

demonst ration ur re sedrch trijals
 





with a Masters' degree from North Carolina State University) to locate
 

a FRI branch at UNMUL. They also collaborate with the ITCI 

(eye rhauser) researchers at Kenangan, and are proud to show the 

reports of some of their studies. Dr. Ed Sukeff of the Ui'" :rsity of 

Minnesota, with whom I visited the 300 hectare Lempake rwsearch forest 

of UNMUL, told me that , ui pment and facilit ie s for forestry training 

and roerch are still very nt but it is partly compensated 

by the iint h1 i a sm of the teach in J s ta f f. 

FRI has Lre-,ared a master plan for an East Kalimantan branch station 

see above) and the r-qu,st slhould be- judg ed in the context of that 

plan. (?erta,in (I)jectiv-,s and deta ils of tle, ma.'tr pl',n are inad',­

juatly reflctud, if at all, in the fund request. On thy othr hand, 

in terms of staffing, the ma te r plan dioes,; not provide for )vnI,,l,)e 

Ph.D. within the first 5-year period (1979-1984) but as many as 8 by 

the year 2000, in addition to 28 ir. and 7 M.*Sc. g 'adtates . The FRI 

fijure;s for staffing in the 1979-1984 period ore as follows: 

East Kal i mantan Youth Vo limantan 
1979-2000 - IT ...t Coir r--aqu,.t for 

Master Plan kalikpopan Pyankanon 

Ph.D. 0 1 0 

W. 0 3 1 

Ir. 6 6 2
 

H.Se. 4 2 2
 

Al 1 . ViI , information from I 'eron,,int,!rvite-w"n and field obse,­

:ationnd i(:,t. th, ' r, u ,,yt n ,-] t,( ,::.t ,,bl::h ,' l -eq j ,,d 

woll -ntt ffod, road Iy connt, I-'d tF I-PP'l br'.,Ich tOwn :n a,." 



Kalimantan. The existing location of the 500 hectare .esearch forest 

at Wanariset IMerdik.), 39 km north of BaIikpapan and 77 km south of 

Samariiida, is a ;ui table siten for certa in faicilitijes such as tree 

nlur-sOry, mt&(i stoi _t , b:oro t uml , i u1ti e tL t rm- and crtain gainreen­

house studiies. howevor, in ordr to att:ract antd k,.o ifid staff 

to have r,,iable ut ilit.y and jchinical strvics, a site closer to 

Balikpapin should beu chosen ;or uffire ad lr"L,:tory f icilites. The 

FRI requ.:; t comp, -rus 'with their East Kal inantan master plan as 

follows: 

Master Plan USAID Request 

1'79-84 b 2000 Balikpapan Ryamkanan 

Offices ( 2 1000 2000 300 150 

library (m 2) 100 200 - ­

lahor"14::)ry (f 2 0 900 200 100 

qreenhouse (Q 2 ) 200 200 - 100 

he ,'b,,rium ,,t:c. (in 2 200 600 -­

filid sheltr (m2 ) 60 240 ($25,000) ($13,000) 

i'xjpt gjalrd'.n (1h1) 50 200 ­

nu.sry (ha) 2 2 - ­

)',,:1i00 (") 1000 3020 550 + 120 360 + 200 

*<,: V I i.'il t i o l s. 

1' Kalimantan (lHalikalpan or Y'ordika) Forest Research Center shou ld 

W,' funde'd with tt,. rpomm, d~ that: 

Tfi !I'1 nttt W Iju 



2. 	 The requested faci.ities and funding be adjusted to include those 

originally a:ked fo R anmkanan (Scuth Rol .ntn), in t.oKa or-dwir 

build an adecluatrn b :tu bl1c/ within or near Atyiock the 

limits of B'1likpla.ln.a 'The .ite and !,ui ldinq ; should a.,low for 

incorpo!ation of (:,) expan:ion with a regiOnal ,'ore::t pic,duct:s and 

industrial technology labporatory. 

3. 	 The request for technical assistance be changed by deleting the 

agro-forester and by including a sitviculturi t who has specific 

experience with in natural wtlor for­'pteocarps 	 p1amati:o 

1estry, jaud a s econd U!e who s hound h,'vtv ex. 1 nce in "Cyt cal 

forestryv with a wcrk nlq knowledige of a:rphn.oto "An i on.ote sons 119g 

data .tp:otati on. Teh :,scnt.o 1 t- hve a4og. 

or soil. con..ration background and have acquaintance with forest. 

hydrology, watershed management and/cr . :.crocl aatology TV­

research planning expelt should L,: ,xpr ,ncd an use of 

stati st a c, 1 ana ys i . and/ or computer progi a:.,ng. 

4. 	 The request for agro- fo,!,,ester b denied . ,st'*ad , .PRkI should b 

urged to ::a,.,it a r,-nut fr a loggin'g te hn:ologa rt and a :n,,­

mill e, ma:- 'hp wou, "t. ,:!;: ovd ' - ­. : I:, ". va I . 2 A.... 

niques to O hn Va. 1" ! ) : 1 !, ! : i -: 

. .eleco.. Q : 0111d Al u ' "lo "," , . 

port for y":"t-v~ _ffvieny aSI! tenn :'.d 1- Scin 1 :07 c. 

v-. a."' 	 a 4" 

would "c." .... *": 0 , : 1,10 11 Aw" ; A. . it- J,A 

h lp 	 NVOU" 1;'IF: " I - " 1 ty " ,; : ,i , " 

evalual.t:on fr.: sown , : 1-wo',_.1,. - .' I A&4# 



5. 	 The FRI branch concentrate on the silvicultural techniques of the
 

Dipterocarp forest regeneration and enrichment planting, and 

establish research plots or substations to collect information 

that represent all ecological zones of Kalimantan. These data 

should serve as guidance for modification of the TPI logging 

standards, and as a basis for establishing forest reserves of 

adequate size in which the rich flora and fauna of each zone can 

be protected and preserved for scientific study and as a germ­

plasm reservoir.
 

6. 	 The FRI branch gain expertise in establishing nurseries and 

plantir.-s of those Shorea species which combine good timber 

quality with the production of "ten:kawan" nu t-s which fetch 

consistent , high prices for cil e:<,ction, and which would 

allow for 1arge acre, jes of ,c;g§-o iil; try ill the buzff,.r :ones 

between fa rn i ng areas and the pi,,,uction (-I ,rot. c t Ion Iore' t 

.oneS. The pe !Alol.: I (I nc I -C,;, -1 LtI, whichf I f,1 (,f 

the Fo!,.:-t 2,rvic: p1,ite,, a 150 !.ctaT 't.nd n,:aI cqir 

S. plnan.9a 	 . ryx aid g".;bheti ana 
....._ 	 S.[aiinqacr2oj>hv iia S

_ . 
mau ; xs. 	 us, ... a~d.	 __o)~ 

7. 	 The terms of " '.chnicalassi;tance experts be extended to not less 

than 2 .. on oder to reasfon b,',-.fitsman-y rs in obtainl e:.], from 

.: ,,,,t l,.:;r(vidr ov, withthis ,ye i ,..v : t ando: rea son abel,, r 1ap 

I ndones i an cou,,t&,rp ,-,t s tILi ng. 

8. 	 The budget it.emr for long-term training and for operating cost be 

dropp,-d fromi ihe r,:quet., and thclt the item "buidi ng, housing 

4.55 	 ub.t. I ..d wi*th d .t..iled 'p.,ci f"ctions 1,n1d 

::J,. 	 cti0.:; 'o :lio w ,-:J:: iIi hi~hI i th t,. I I ',c tu..,t.Tho 

"('hItiprei,'00t. .1.1, 0 t,'i* ii,'ci: cl MI icai o:i i :;oqil, d]?t.,ii 

http:plnan.9a


9. The Center plan to become especially proficient and equipped 
to
 

interpret airphotos and remote sending imagery as a 
tool in
 

forest engineering, ecology and forest management planning and
 

control.
 





The forestry staff at the Faculty of Agricultural Science of Hasan­

nuddin University is keenly motivated to 
apply their talents to local 

or regional problems. While the staff of 18 (2 Ph.D.) looks after 200 

students, tey find time to do contract research for the Forest 

Service or for transmigration projects. They would prefer doto 


2ontract research 
 for FRI instead of seeing funds applied to a local 

research facility that might operate in parallel separatebut pro­

jects. They have just acquired a 1300 hectare research forest at 

Camba and have access to a large natural forest reserve (Karaenta) 

adjacent to the research forest. The latter has extensive plantings 

of Pinus erksi, Swietnia ad Acacia 

We did Lii -Biii founl fornot 'isit but- noon1 al site a FRI branch 

stations 17 1 cut h UjtulqP -;.nI , road ,k of a-.nlng .,_ 0- adjacent to 

the Agr i c utt :a'11 I.oi t,Ion I -r, I n r aI; ( Iaa Pcr a ni an), on 

land alf:ady utaK ,y the F"i0tt Z rvwt or t-anl:1111. There is good 

'"(1. oo.nt,. 1 on -'),0v " :a:i .,nd-,,.i-dI -lc e t, now still 

Own lI. t , ocal S-A (A,, i2uwt.1al tr, ini j ,t:c1o I) i cI1 r&: ntly 

.-ovcia n 10CCr t ion. Th,- ,:,I.w 100 h,-,ctare carpu. ; of IUNiHAS i.; a few 

miles to 7;,o while the ,outh Agricultural Research Center is 10Maros 

km to the n:: th 

he o u .... 

(,aros)
The ,ulwe.i Forest Research Center should be funded with the
 

eccirJ'.dat ion that.: 



1. 	 The proposed location, be located at the 2 hectare site made
 

available by the Forest Service adjacent to the Maros agricul­

tural 	information center.
 

2. 	 The Center addresses problems uniquely appropriate to Sulawesi
 

and Maluku: watershed management; species evaluation for aban­

doned and overgrazed lands; silviculture of such valuable endemic
 

species as Intsia byuza, Pterocarpus indicus, Pericopsis sp.,
 

Cinnamomum cullilawan, Melaleuca leucadendron; erosion control 

and 	revegetation of mined lands; agro-forestry systems using
 

Aleurites mollucana and A. chinensis, Acacia decurrens, Antho­

cephalus chinesis, Diospyros celebica; plantation trials of 

Agathis and Eucalyptus species; wildlife management in nature 

reserves and protection forests. 

3. 	 The technical assistance expert request be expanded to add a 

second !;ilviculturist with experience in tree breeding and/or 

tree phelnol.vpf, selection. The forest soils expert should be 

experienced in forest hydrology and watershed management experi­

mentation and research design. 

4. 	 The staffing patt.ern include one vacancy for a Ph.D. preferably 

in silviculture, who would be qualified to be the center 

director. 

5. The research program acknnwledges the great interest of the 

fore:;try IIr it lff adi a(:(,. ilnldd1 byin -iity 1 Ulli d:veloping 

! ','' 	 i'l i t:;COop)t'l, 1 1 1,':11,1'(J? [1 ,:,, i: Iy till ;'Ilql Ine-wly 

(:Stdl)l :.,'!.' I, ,'sl,, oI o :;Ouici M'i,,t a1ld 



6. 	 The building of laboratory facilities be restricted so as 
to take
 

maximum advantage of the existing or planned laboratories (soils,
 

entomology, pathology) at the Maros agricultural research center.
 

7. 	 Efforts be made to acquire additional land for the nursery and
 

aboretum at the proposed branch station site.
 

8. 	 The station endeavor to become a knowledge and documentation
 

center in the expansion and utilization of minor or secondary
 

forest products (copal resins, rattan, edibles, drugs) in Eastern
 

Indonesia.
 

9. 	 The terms of the technical assistance expert be extended to not 

less than 2 man-years each in order to obtain reasonable benefits 

from the investment and provide overlap with Indonesian counter­

part staffing. 

10. 	 The budcj.t items for "buildings, housing, land clearing $375,000" 

and "eq .ipment $270,000" be substantiated in some detail so as to 

show size and unit cost for each separate item. 



ANNEX H
 

SOURCES OF MATERIAL
 

As background information the team was given publications in Jakarta, 

Bogor and during its travels in Kalimantan, Sulawesi and Maluku. The 

material that was most useful is listed below. No attempt is made to 

list 	all of the material or to cite specific references.
 

1. 	 "This is AARD," Agency for Agricultural Research and Development,
 

Ministry of Agriculture, Indonesia.
 

2. 	 "A Master Plan for the Lembaga Penelitian Pertanian Maros (Maros 

Research institute for Agriculture) in the 1980's." 

3. 	 "The Agricultural Research System in Indonesia", paper by S.W. 

Sadikin to an International Conference on Potentials for 

Cooperation among National Agricultural Research Systems, 

Bellagio, Italy, 1977.
 

4. 	 "Report of Joint Indonesian-American Team on Palawija Crops, 

October 1979."
 

5. 	 "Apprai;al of Agricultural Research and Extension Project World 

Bank, April 1975, Report #646 a." 

6. 	 "Terms of Re f, r"eice S ti:ngthorn i ng the Agri cil] tural Research 

Institutions on KalImant, m, Sulawusi, MutIu ka , and at Bogor." 



7. 	 "Master Plan, Forest Research Institute Branch East Kalimantan
 

1979-2000"
 

Forest Research Institute, 1979
 

8. 	 "Introductions to the Forest Products Research
 

Institute Bogor, Indonesia, 1977."
 

9. 	 "Indonesia - Sumatra Agricultural Research, USAID Project Paper, 

1977.
 

10. 	 "Review nf the proposed Sumatra Agricultural Research Project," 

APTD/USAID, 1977. 

11. 	 P-roject Digests for individual research 'Lation sites for frod 

crops, estate crops, fisheries, forestry, animal husbandry and 

animal diseases.
 

12. 	 "Study ekologi wilayah Kalimantan Selatan dan aimantan Tengah, 

Lapo ran I,1" by: TtamiTkologi P15s Univtr: Its Gadh da pub-

Ii shed by: Depavtrm, -t l':k,-r j tin Umnum & Teneaga List: ik 

Uni vers ta C (;JaII Mad, 197 

13. 	 "Profile PI'o;. :.:i NaI i r V ntan% Selatan" 

publ~ihv.d by: ippt da P: opinsi Kal. Selatan. 

Banjar ,a.i-n F':ay 1978, 



14. 	 "Report on soil investigations of the Delta Pulau Petak (South
 

and Central Kalimantan) 1973", Soil Research Institute, Bogor
 

No. 5/1973
 

Ministry of Agriculture, Directorate General of Agriculture.
 

15. 	 Ibrahim Manwan 

"The Agricultural Research Systems in Indonesia" Paper 

presented at the International Seminar - Workshop on Agri­

cultural Reearch Management, Nov. 28 - Dec. 2, 1977. Kuala 

Lumpur, Malay!-,ia. 

16. 	 Mamun Ysuf and Dachlan Patong 

"The coiweQue:lees of echanization study in South Sulawesi, 

I n:d:. woilsop on con.e.,quences of Small Farm Ile-cahnination 

in Asia, S,,ptts:...be 11- -3, 1978. The International Rice 

Research Inu;t. . ,o-,Banos, Phili pines. 

aw,:. I )e,1.opmnt 

Unive.:;ity of Tirlti -h Columbia in Canadian International Devel­

opment Age,1cy, 1979. 

17. 	 "Su1 _ohi1toeq ,tudy. 

Ia. 	JOs t!f 11it Ioa 

"Glance at Ne Moluccas" 

1977: Pharma BhAkit Denpiatar 

19, 	 "I ndone, ia t;1t ionl 1 Aqricultural Research Project, Staff 

'
Appvaizil te|port, 1979.1 World BRtk Projects DepArtment, East 

Afii,i mtl 	 ]'i,-lc 1e|qlovlal 	orff|co.
 



6. Sherwood J. Shankland, Director/Bontoa Human Development Project. 

The Institute of Cultural A.ffairs (South Sulawesi) 

7. A.P. Vayda, Anthropologist - cultural ecology, Samarinda 



ANNEX I
 

ITINERARY
 

Briefings began in Jakarta where Mr. Tappan outlined the needs of
 

AID in making the feasibility study and continued in Bogor where all 

of the Central Research Institutes were visited, the latter for the 

purpose of learning more of their research programs and more speci­

fically of their anticipated research in Kalimantan, Sulawesi and 

Maluku. The itinerary was as follows: 

January 24 Conferences in USAID/Jarkarta
 

January 25 - 26 Readi g
 

January 28 Confe reinc wi tL All) Director,
 

Thoma:; C. N1iblock 

Met with AAI. i) Committee of ­Pl,!ing 

Dr. Sub,, ii u1to 

Bud 111,11 "u"In , Staff member of 

Anitfl~ I~u::;b.,ndry , Boqor 

Ibrahim , hi:,.ct.,, of 1"aros 

,,r"]:.t ,itrut z Aqi culture1 

Stcltary the 

T,,', <14A, 11R Ior 

P ai'mi;h So of 

Ilani Anwm~hon, !4taff mrber of CRIA 



January 29 	 Conferences with Dr. Rustandi and his
 

staff of Animal Husbandry Research and
 

Dr. Yan Nari and his staff of Animal
 

Health Research.
 

January 30 	 Dr. Ed Oyer of the International
 

Agricultural Development Service and
 

advisor to AARD.
 

January 31 	 Ir. Hasman Azis, D1-ector, Institute for 

Industrial Crops and his sLaff 

Mr. Sadikin, Head, AARD 

Dr. Rusli Hakim, Director of CRIA and 

his staff 

Dr. C.. a Di rector, Center for 

Soil Res:mch 

FeLruary 1 	 Mr. P. AnijP:7~dipta, Central Research 

Institutc for E:>t..,It Crops 

February 1 Mr. Fuod c'h o i k, AI:; i::Ta It1i lector, 

Illl:vJld Fi :;t,- 1,': 1,-~:': h In:stit.ute 

February 2 Mr. .:y} i',o, biuctor.a, 	 Dir::e. 

of Fores-;t. I; 	 titutc 

and 11 - S u n 11 1 ct , Fore,:t 
Re:: -: (:h :.""11 

.. .1I I'lt '
 

In and Fi ,sh, l lt:
 

Rh.,,,.t-lc)l !,IC7 1 !tlt,' WI.--t Jdtv4
 

February 3 	 Suui,;Im.-tl K, 1i: tctor, Horticultural 

February 4 	 Kalidt ua!l, t Would fink 



February 5 Central Research Institute for Agri­

culture 

Fisheries Research Institute facilities, 

February 6 

February 7 - 10 

Pasar Minggu and Depok. 

Sofyan Iva3, Director, Fisheries Tech­

nology Research Institute, Jakarta. 

South and Central Kalimantan. 

Visited the Governor of South Kalimantan, 

several 13upatis, and research sites at 

Banjarbaru, Banj armasin, Handil 

Kuala Kapuas , Tambanq Uang; an 

anarap, 

,oxtension 

February 11 - 13 

office: and ot 1-eragricultural officials. 

East Kal imantan. 

Visited the Govelo r , ext.nI: ol officers at 

Lempake,, 

offici'l,: 

1! kpaiii 

,.1"d u v ' 

in,,nd 

'. t 

Tnqqa, 

f i i 

onq, 

l 

forestry 

February 14 - 18 South 

Vi:s t, 

f2u1,mw.,:i. 

tm t,. (;oV.,,. 2c~, tIi ,,,.: :;i ty o, Iicifl s, 

Bupati, ,.:. ''.,... ,. 0!] u,of i ,I , I ,. : c h 51 tes 

at ,u., ittoai i , LMdi!itr'nq, i] ,ontO, 

M:ari ri , and 1, aS wt .--Wel 1 ,S a Trans-

February 19 - 21 

migri 

North 

1 1onCent '. 

.u]a,.:;. 

. 

Visi ted t~h, (;ovtrnor, Bupati, exteision 

offico,:s, u.,,'.wsty officials and research 
Si te:S t }:a 1 .' ,anld Im':ao9. 

February 22 - 23 MWatuk: Plovu.,:'. 

1 ::tA thY<;G'.'-

f;:.h": '~' .inI~, 

nor .t Ambon, 

I(. O ci 

forestry, 

a n'nd re­



February 25 - 29 Revisited research institutes in Bogor
 

March 1 - 8 Bogor - Jakarta
 

Preparation of report.
 

In addition to the above schedule the forester and fisheries spe­

cialist visited the research programs related to their assignments. 

The forester also interviewed a number of people engaged in activities 

related to the forestry indu, try. This included both pubic and 

private enterprises and expatriates as well as Indoni,;ians. These 

visits are identified as a partial list of persons consulted. (See 

Annex J). 



ANNEX J
 

PARTiAL LIST OF PERSONS CONSULTED
 

USAID/Indonesia
 

1. Thomas C. Niblock, Director
 

2. Walter C. Tappan, Chief, Agricultural Office (ADO)
 

3. Charles Larsen, Fisheries Program Manager (ADO)
 

4. David 	Quane, Regional Planning Advisor, Banjarmasin
 

5. Paul Lippold, Agr. Research/Extension Advisor, Banjarmasin
 

AARD-Bogor/Jakart i
 

1. Sadikin S.W., Head, AARD
 

2. Subijanto, Director, HRI 

3. Rusli 	 Hakim, Director, CRIA 

4. Hasman Azis, Director, ICRI 

5. Rustandi, Director, AHRI 

6. P. Angkapradipta, Assistant Director/Crop Production, ECRI 

7. FLad Chol i, Assistant Director, IFRI 

8. Sofyan I lya:-, Director, FTRI 

9. Jan Na;i, Diiictor, ADRI 

10. Sukardi, ADRI 

11. Moth 	 ADRI2o,:Ro:;o, 

12. 11da j at Na atmadja, Economist, CRIA 

13. 2ury,-ata iffetdi , Agronomist, CRIA 

14. 2 atrjui, P ,'t Coit-rol, CRIA 

15. D. EuIj l~i, D)ir.,;tor , c',Ipt( for Soil Research 

10. t:d Oyer , Advi'.Io: t.o AAMD 

17. 	 Thi 'J,:a: t , Ad': 21. to Socio-Ecoomic Division/CRIA/ 

: au t.h Iaf't i Ef-iuch'ni; ati ilon project 

http:Advi'.Io


18. 	 Ali Poernomo, Research Advisor, IFRI
 

19. 	 Moh. Sunaryo Harjodarsono, Director, Forest Products Research
 

Institute
 

20. 	 Ir. R. Soerjono, Director
 

Ir. Rusli Harahap, Forest Research Institute
 

21. 	 R.G. Dixon, Project Leader
 

Brian Kingston, Silviculturist
 

UNDP/FAO Fo-estry & Forestry Products Development Project
 

22. 	 Ir. Syafii Manan, Senior lecturer in silviculture
 

Bogor Institute of Agriculturu (IPB) Faculty of Forestry
 

23. 	 Dr. Kuswata K,rtawinata, Forest Botanist 

National 	 Biological Institute & Herbarium Bogoriense 

24. 	 Dr. Peter Burbridge, lEnvironimenta! Planner 

Ford Foundation & Center for Natural Re';ource Management and 

Environment 	.1 2tudio s, Pogor Agric. Univ. 

25. 	 Dr. Ir. Ii ,: a,,uman 

As:;istant t'i :; ,.i of State for Environmental Affairs, Jakarta 

Ir. 	 at26. 	 Dr. ioji,,So z:radji 

Manage 1 	 0 P1 annui n(, I'T Itnlu tani I, Jakarta 

27. 	 I r. So di,ono, I r. Muirkj uki 

Planniiqng P . :n, Dirt-ctorate General of Forestry 

Univer, Ities 

I. 	Mrs. S.S. Hat'tono, Dean of Agricultural Faculty, Hasanuddin
 

University/South Sulawesi
 

2. Anwar 	 Hafid, DirecLor Rural Dynamics S.udy, Ha.sanuddin University 



4. 	Ir. Lose, Forester
 

Ir. Josef Siakaya, Manager
 

PT Inhutani I., Balikpapan
 

5. 	Ir. Djauhari, Manager PT Inhutani II, Banjar Baru
 

6. 	Dr. A. Madjidhan, Asst. Chief F,rest Service, East Kalimantan,
 

Samnarinda
 

7. 	Ir. Budiyono, Branch Chief Forest Service, East Kalimantan,
 

Balikpapan
 

8. 	Dr. Alan Long, Chief of Research
 

Thomas B. Miller, Planninr Manager 

International Timber Coop-ration of Indonesia, Kenangan 

Fores tiers- in 1a! tflrnI n(done.;ia 

I. 	 Ir. Iadilrl,1torlo, C'iletf 

Ir. 	 Samuiel ' i1'1 i,, 111 -nner 

Forest 	 .uth-- o"ilict, :;ulawesi, Ujung Pandang 

2. 	 Ir . Soehk-d 1 , P1 .!11 C1li If 

Forest P1 * 'iii ,i(i ,: !'u ! ,q on V ( 2iu!,,weei) 

3. 	 Dr. Ir. :ud .Junu!;, Foj,'t N.,ig,.::mt I., cturer 

Ir. 	Tdrisg 1,:,,iyo, ,; ie l IN,yo, 	 ,,.cturer 

Dr. 	Wiri w, I, Fo 1:4,:tti I Iy I,,rtu:,., 

Ir. 	 11. ;:. u ,, ).I, .: :d LectuI*, ; .:i.,,. rer 

tIr .	 Mi ,;. 4'.:,)t , ;,; , 1 : . b,,,g r ,. re t r r 

4. 	 Dr. Ir. ,:Imin ':ttfd, Heitad of Cntral Research 

Instit1ute for r,1 Reource M~nagmoMrtert, UniversityRt'v.t 	 Ha.amiddin 



5. 	Ir. Armana Darsidji, 7hiehf
 

Subagyo Had, eputro, Planning
 

D. Tahitu, Marketing
 

Forest Service, Ambon
 

6. Fred Smiet, Ecologist, Directorate of Nature Conservation, Ambon
 

Provincial Governors
 

1. 	H. Subardjo, Governor, South Ialimantan 

2. 	Eri Soepardjan, Governor, East Kalimantan 

3. 	H.A. Odcaug , ,ovenor, South Sulawesi 

4. 	Des. J. Jo:;os, Stcretary to Governor, North Sulawesi 

5. 	Hasan Si a:et, Governor, Maluku 

Others
 

1. 	Jim Hooper, Agronomist, IRRI contract/Maros
 

2. 	H. Said, Provincial Deve2op::ent/S. Ka1iriantan 

-iwes,4. 	 Abdu .1 . 't,',hI! ipat1 Lu! U, I,-w4Ui72. Sul 

5. 	Willh.m:i L. Collier, A1;ociate/Agr:cultural Development Council,
 

Inc.
 



Extension Service
 

1. 	Burhanuddin Lubis, Director of Production, DGF/Jakarta
 

2. 	Arif Chasairi, Director, Fisheries Service/East Kalimantan
 

3. 	Rifat, Head, Fisheries Service/Tenggarong
 

4. 	Andisinka, Head, Fisheries Service/Maros 

5. 	 Darsono/TM, Extension Officer/Samarinda 

6. 	 Amiruddin Madjud, Extension Officer/Jenneponto 

7. 	 Moh. I. Ginting, Fisheries Service/Ambon 

AARD - Field Research Stations 

1. 	 H. Noorsyawisi, Director, CRIA/Banjarmasin 

2. 	 Hans AiiwJarhn,oI, A'yononist, Cria/Banjarmasin 

3. 	 Ibrahiii M4R Di !ctor,anwar, 	 I/i. .o.s 

4.a. 	 PthA oq s ,Ali FCRI/Maros 

5. 	 Supri ono, Ii ,::c , I I /l. juI !,.)n g 

6. 	 Haniah, Iir"w: ar, IIRt i Minggu 

7. 	 Sawa:do, li:, car, I FRI .ub-,.cttIon/'Depok 

8. 	 Suaich,im.t k Di zctor, ,1%,I , Lxib aug 

Foresters in Kalia;,intan 

1. 	 Ir. Djwa Hi Liauig, Asst. Chief
 

I r. So,,:.,t i ';t a.,id j o , Fores ter
 

Fore, .. 2., '., c*, , 2 outh Kai limantan, Banjar Baru 

a s Fce:, ty.t, 	 tnivrsit. Lambung Mangkurat 

1, it. R . wI"T-rku uljpah, Rector 

I . at:tht.;[,.'in :lw jF, Fcut ly of Fotjeatry
 

I-h:4 I.,:; aa, . ]1 iw :n :ti , 2un a~l1 .
 



ANNEX A-1
 

CENTRAL RESEARCH INSTITUTE FOR AGRICULTURE, BOGOR
 

Description, Status and Recommendations
 

Purpose: The Central Research Institute for Agriculture serves two
 

functions. It is the national center for research on food crops and
 

also the local research institute for food crops.
 

Location: Most of the buildings are in the city of Bogor although
 

some are several km away.
 

Area: 10 hectares, including plot land and building sites.
 

Altitude: 300 m.
 

Topography: Less than 3 degree slope.
 

Soil Types: Latosol
 

Land utiliZrttion proposed: Currently in experimental plots for 

,2.vlluating food and horticultural crops. Five buildings now being 

ut:ed. 

Fencinj: Not applicable. 

P c ipitantnion: 

N~an annrual: 3000 mm 



Water:
 

Irrigation: Some irrigation water now available but inadequate
 

during dry season. World Bank proposal includes a keep well.
 

Communications: Good telephone and postal service available.
 

TransPortation: Excellent highway to Jakarta and paved highways to 

other locations on Java. Major airport in Jakarta with air service to 

major islands. 

Power: Electricity available. Limited tractors available but more 

are needed as indicated in proposal.
 

Buildinq: Five buildirgs now being occupied by CRIA. Many are old 

and obsolete. The request included 4050 m-' for laboratories and 9300 

m2 for offices, 7000 ir' for field service center, 1500 m drying 

floors, 4200 m for staff houses ad 3760 iti for "other" building.;. 

Recor,:nenda*tions: 

General: Prioritv: First level. Several modifications are 

included in giv:ng this a top level priority. The team recogn,:: 

th.th. . t,': d.l;1:d(1(p for all locatiorns ,.:.. - . ", t. d ,:1- ts 

,the i:urours t o'fio '. Thc-- bud :, for t :-,.oroj 

should therefore be in the Iirhborhood of $7,0,000. 



The 	 following specific recommendations are made: 

1. 	 Reduce the space designed for officets. The 9300 in2 would 
p.ovide 400 offices of 24 n2 . That seems to be more offices than 

will1 	 be 11red.d. 

2. 	 Delete t e- :;ta ff hou!i nq in accord wit-h go,.'ernment policy. 

3. 	 The teqLI tit,, t ItII. o: $200, 000 for ,.cu ,,.1 :t, t -liS +"ax too high. 

4. 	 The ut hli I .I ,, 1Ji ol +,' - ,, :t , : usti fi ble. 

5. 	 'hrj' t ,.d :\, '.',.!Li,' ,.: ,ij .+:,2 j .t ii,d 

6. 	 The budq ,t.LUlt10, , ,,ig ats a sho r tter7m traininfg0! 	 ind 

!Thou 	 1 c be . ai~d 

7. 	 Since th4e p-e:nt agrono,-y building is noar the proposed site, 

it could be, rno-ated and the new agrono:ry bullding eliminated. 

8. 	 The same reasomng applies to ::: e of the e-vice buildings 

adjacent to the present agrono:y bulld:nqs. 



ANNEX A-2
 

MAROS RESEARCH INSTITUTE FOR AGRICULTURE, SOUTH SULAWESI,
 

RESEARCH INSTITUTE 

Description, S__tatus and R.covndations 

Vu~iO,.,:t Th !,!aro; :.t.arch I:n.ntitute for Agriculture is intended to 

be. the hj)to q~, v v ; I'or ji 1 Of ,1vri &-JjItu vi_1 ii ni E tern 

ndone: a. Cu tl-,-,!-," ], I t hi , in a-ddi tion 0C) t he :-:ci t: l t o , 

. ntobii COc'pC .t !;:;uV:;t.,t1t c,'.. n E i lan I,,'~dnq a':;d ilid't. 1 i wi th 

.,. 2 ,,,0 octh,.-r Iocat on .5 AcccordI. .j to the:,, flve y.e p1aX e 

h atvi t; ai e ulti:mtely : heduled to be estab!I -hed .n zoll'nal 

........... esthete ,:.el:, o:re':',- a,,d " ::eJ 

.t1!& town of ,roes 411d 32 km from Ujung Pandang on a 

A~e O e v' 5 411 full Iintodvrloptd plot lnd, uood ,lre7'45 

..... . a 

-; ,~- fp#aiAl&vt-dt md@ nrc oouuE' 



Fencing: There is a fence along the highway that is in need of re­

pair. Additional fencing is needed.
 

Precipi tation: 

Mean annual: 2200 mm. 

Pattern: December - March wet season 

Water: 

!rrigation: Water available from river, even in dry season. 

Communications: Telephone and postal service available locally as 

well as to headquarter: in Jakarta and !iogor. 

al-sDortiti oil: Station is on a paved highway. Major airport only a 

few km away. 

flower: 

Office and laboratoy: Flectric power is available. A standy 

generator i:; nuedd in casie of a power failure. 

Field: -, ,tamd 1,ind labor and 1iii ted tractors. Additional 

t? aCtOr : a 1, ',.,d 

.!hu ld. 71x:., d'1lopment of the institute during the period 

of 1971-1976 hat; evtn aI. follows: 



Fiscal year. 	 Physical~ developmnent activities Total cost 

1971-1972 Roads, fence, staff houses, pump

and irrigation water storage and
 
screenhouse Rp. 139340350
 

1972-1973 	 Landscaping, irrigation and 
dr~ainage* roads,~shallow well 

sanitary facilities, electrical
 
and telephone installation,

laboratory/office building and 
clearing of imported equipmient
and supplies. Rp. 621638,306
 

1973-1974 Landscaping and land reshaping

at Maros, irrigation and drain­
age, shallow wall and pump, road
 
building and upgrading, service
 
building, concrete drying floors 
at M~aros and Lanrang, installa­
tion of sntry, electrical and 
telephone facilities, greenhouse,
four staff houses, 'fencing at 
Lanrang sub-station, storage

building for equipment and sup-'

plies. Rp. 58,382,593,6
 

1974-1975 Replotting the experimental fields
 
inM~aros and Lanrang,,irrigation

and drainage facilitie at. Maros,

road upgrading 3 staff houses, 1 us
 
house, laboratry/office building (Annex

and upgrading concrete drying floor.
 

Rp.' 34,141,000 

1975-1976 Three staff houses# screenhouse,
network of roads. at the experimental.
field, seed storehouse, and equipment 
stoehose Rp. 40j10ll73o37 

1976-1977 staff houses, laboratory/,Three 

office building (Annex), screen­
.house 
 ~greenhouse*, replotting of 
exper ental 'fields, irrigaton
'and drainae facilitiesaAt aros,
roads at the e ,.rimantal fields 
at Maros including culverts, r 67,460,448" 
bridge an'.. .. 

. 

. . dam. 	 . . . . . 



1977-1978 Sixteen staff housus, parking
 
shed, greenhouse, two storage 
buildings at Maros and Bontobili 
sub-station, electrical instal 
lation in the staff houses and 
other new buildinqs, replotting 
of experimental fields, drain­
age system, upgrading of roads 
and culverts, concrete drying 
floor at Bont:obili sub-station Rp. 97,034,000 

TOTAL Rp.393,730,870,97
 

Additional buildings requested .onsist of the following:
 

Offic/I-] ao-oIatory 4200 i2 

2
Office '1,-1boliatory 120 m

100 m2
Storag. 1u1il ding 

100 m2
Sel.vic- bu 12.ling 

2000Gleen h u:;e 

2260 mLibai v 

400 in2 
At; di to r im 

Doimitoiy and guest house 400 in2 

153 't.1ff hou:;es 8770 in2 

i00 m2
Dryin g floor 

Recom:nendat i ons: 
CeA II: First The priority.! Priori: level. first level 

is made t :uqg-nted :odi fiv'tion the to the 4200with .tne , of pl-I n :,,duc" 

m2 off /laboraory by o11c half and reduce the ",talf h;uf:¢e from 153 

to 43.
 



ANNEX A-3 

BONTOBILI, SOUTH SULAWESI, EXPERIMENTAL FARM
 

Descjption, Status and Recommendations
 

Purpose:_ This is currently a general food crops research station with 

e i1ais on rainfed agriculture including research on corn, cassava, 

lI a rice, 

Location: 35 km from Ujung Pandang and 65 kmn from Maros. Adjacent to 

an extension farm. 

Ai'ea- 23 hectares, all being used for experiments except that for 

building sites. 

Altitude: 45 m.
 

Too : Gently rolling.
 

Soi -types Mediterranean.
 

Land ut tion 'ropo.'td: Poeng used for variety tridIl, fertilize.:
... 

tri, il .nd pest contro! studios on r.-ice, es , corn ard 

peanut- 4nd C, ed 1ce F toadd hortict:]tu*- 1 crc'pan £ n '0j al 

Fencig Fcrld 1oneg highw~i', F:vtr forr.ti boundazy on back side of 



Precipitation:
 

Mean annual: 3000 ,m
 

Pattern: November-March wet season.
 

Water: 

Irrigation: a shallow well and river that is inadequate during 

dry season. 

Potabl-e: Adeqiuiate in wet season but need deeper well for 

houisehold purposes. 

Conunications: No telephone. 

Tran sortation: Located on a paved highway. 

Power: None. In need of a generator. 

Of fi ce/, aboratory 300 m2 

Stora,: buildinq 100 m2 

2 staff hu::e @ 50 m2 

D'jing 4loor 800 m2 

R oofffIc flboito:'y needs painting. Also need a larger pump 

,0a, hlo2lorc:epower' now available. 

Priority: Second level. With some minor additions such 

an ,:: ,p mnd L.,1llding r.epalra thl station can contirnue to 

f Unt, t I :*l 



ANNEX A-4
 

LANRANG, SOUTH SULAWESI, EXPERIMENT STATION
 

Description, Status and Recomiiendations 

Purpose: This station represents a huge irrigated area and the most 

important rice producing section of South Sulawesi. All of farm is 

devoted to rice research under irrigation. 

Location: 5 km Northeast of Rappang and 150 km from Ujunc Pzndang. 

Altitude: 50 m. 

0 I h1Y: Flat.?Do27 

soiltypes: Alluvial sandy clay loam. 

!Lind t:t ili on opotc2,d: ntire area is devoted to irrigated rice 

:N;etch. They ).e xt!nsive work on rice brevding, post control and 
f,: ti 1i:er tr ial:;. 

V ": .... :9" CQ:,p ]'rely fenced. 

r~ttr: Oett~e - February, dra, resn 



Water:
 

Irrigation: large irrigation canal nearby. Also a deep well is
 

being constructed.
 

Potable: Will soon be adequate for household and laboratory
 

uses.
 

Communication: No telephone available. 

Transportation: 5 kin from a paved highway and on an all-weather road. 

Power: Electricity promised next 'eax. Now in nearby town. Currently 

have a small generator for guest house only. No electric power for 

threfhing rcachines or other equ.pMent. 

P:.e:nt bu dinigs co:nprise:
 

otIc,2,toYa9e bu . 1dirg 300 m
 

*, , , n
 

Seed ~ Iin 300m2
 

60 m2
 
, t(' 4:: 


;8~ :;~600 M 
2 

900 m


12w 

--, ., ,,, 135 M2
 



Written plans call for a new service building (100 m2 ), a storage 

building (150 m2 ) and a greenhouse (100 m2 . Verbal aiscussions 

indicated a need for four staff houses @ 60 m2 . 

Recommendations: 

General: Priority: Second level. 

They badly need electric power, thieshing machines and additional 

machinlury 'lince this is a far'm that would lenu itself to mechan­

ization. 



ANNEX A-5
 

JENEPONTO, SOUTH SULAWESI EXPERIMENT STATION
 

Description, Status and Recoemmendations 

Purpose: To u-.tablj:;h a horticultural research station in one of the 

1llor t*Co011oh 1cui ' d:p. '..:;-td ar 2 tocatetd ill the ext -remes;outhern 

part of Jutthh .ildI , 1:1 a luw rizlfal1 ar'. "hi loca.luio :oteIU 

:;U 1 t d ,z:; :,i a j (2)!o ce.l: y for i t: u:; rc,;et: lrCh , Ill dtie 1uJ2Ie.l t The 

teI,."a &b:;e.,vcd Corn deidbl e citrUS frui ts) ill tie area. Vmald :; bei ng 

purchli:;ed 1'y AARD. 

Lo0.at Ion: 110 km frcm Ujung Pa.ndhng, 142 km from Maros, 28 km from 

,n:,ponto and 5 km f i:o of Tolo Kelara. km from a hard­vAl.age Five 

:urrace road Lut located on ,i a l-we ther road. 

Ar-a : 30 lectilres. 

AItitud: 100 m.
 

l. t to.... 11 ...ent" 

. f4,;~ Cl 6 ~ 4 W 9 1 d *it!T dlt 



Fencing: None exists. Will be needed although there is currently an 

old stone wall around part of the area. 

Precipitation:
 

Mean annual D type. 

Pattern: December - March: wet season. 

April - October: dry season.
 

Water:
 

Irr qati on: Area is adjacent to irrigation canal and plenty of 

water i:; anticipated by 1981. 

Pot~jc!b1,: A cih;tern would he needed for drinking water and use in 

1 h;ob 'a to, y. 

Cormmunication: No telephone service would be available.
 

;:ans oRt ion: Located on a rough but all-weather road and 5 km from 

urfaC-dha.d " road. 

|Power: None ,:x itent. A generator would be needed. Project calls 

for f*eVd ,In I aIIo!ratory equipment, so:me of which would need electric 

f-*-.j,! ni: Tel to twelve hut:, l'ow inhabitd buIt would be of no value 

a,, ,. qid . for Y/i n tiw * :#,:;rarclh p .o1-amHlan call;n a (ue:t, hou.e , 

: en, lo (' ' cl', ... . , ngt d g !.. I:,hoi .bu;, I .. bifloor. 




