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ur::-:!.1 rnethod. the rno:st popular 

1n 
~r-he f(Y(t:~-:t:::, in. Ja1la and J\l-:dura are n-1an.aged. by Pt:·rurn F1echutani. a State ];"orest Corporatlnn. 

·: be total L,,,."<i :,rea in J,,v:; :1.,d Madma :1pprnx. ::i m:lhm :~a of vdii.ch ti00,00(; ha :1re cove1.,.d 
1,,.,711.h teak forests. T'he avera,Lff~ rate of e.::tahlishrnent of teal; J,J1antations in the last 5 years \-\'t\;; 

40,000 h::t. practica.Hr all 1nt::thod. 
rn the last 4 ye~~n; the so ca11ed "inrnas turnpa_ngsari" has been de·velopt0 d. Inrnas is an at}

brt viat:io!1 for 111ass intensification and includes use of 2uperior food inteTcrop plant Yarieties, 
n1ostiy dry land rice. applic~tion of fertilizers and insecticides so that 111ore output -fron1 the foc:d 
,.·rups ma\' b, :1111:,·ipared. A. l:1Yorable dftct ,,n Jhe teak grov.·th in tlw fll'st 2-3 years i, also notec! 

tJther rninor planting rncthods are r(nv pl;J.nhng ,vith payrnent. ("banjar harian")) planting 
etc. 

Silvics of teak ( Tectona grandis, LF.) 
Teak occur:- natural!\· in Java, mostly in lhe northern pan of Central Java and East Java. It is 

,ilso found on tl•t' islands of Kangean. 
Zoefri Hamzah ,eported on the teak plantations in the island of Lombok. in Lampung (South 

Sumatra) and We:-;t Sumatra. Althrn,gh site conditions in some parts nf these areas were found 
favorable for teak gnJ...,vth, teak refo1·estation and teak forest m;:1nagernent \Vere not yet developt.>d 

as in Java. 
The best cunditions for t.-;ik grn\\'(h an·. according to Bu·kman, Zl''cTage ynrlv temperature:,:, 

hetwe('n 22°----Z7°C. with extremes of L'i 0 -'.l0°C and rainfalls of 1250-<li:'iO mm which 
correspond with th<:· rainia!l types C. ll and F of Sdtmiclt & Fergc1,;011. Thi.c, cbs;;ification is h,\sed on 
tlw ratio of average dry and wet months (X 100%), as,mrning a mo;,th is 'wet" ,vhen ;, monthly 
average rninfall of 100 mm and more prc:vails. ·while a month is "drv·· wht·n the monthly average 
does not reach 60 mm. 

This ratio is represented bv ;,he factc,r Q which mo Yes between 3:Li(J:"0 and l /i'7% for ! he types 
C, D and E. This cm-rec-ponds almo,it with the bound,1ry lines of the typt·s: 8 wet and 4 dry rnonlh:i 
on I he one hanct and S ,wt and 7 dry months on the r)thf'r hanct. 

A typical rainfall cli:~tribution in a teak area /Bojo negoro. East Java) is shmvn in the fol!ov.-ing 
'Lible. 

(Average of l l station,:: 14 to 83 m above sea level 1961 -- 1970) 

Jan. f·cb. Mar. Apr May June 

Rainfall (mm) 

Rainy day, 

273 236 3l0 )71) 86 

15.i 13.8 ]5.1 10.0 6.3 

3 . 
0 value : 6 x I 00% = 50';,'.; climate !ype C. 

67 

4.4 

July 

38 

2.1 

Aug. 

21 

l.1 

Sep. 

3i 

2.0 

---- .............. ----------
* Directur of Production _F'erun1 Perhutani (state Forest Corporation). Indone~:,i{l < 

Oct. Nov. Dec. One Year 

79 182 274 1769 

5.2 10.0 15.2 100.7 
~ ~-'" . "'~-.~-----



Regarding soils for teak Beun1ee and Beekn1an are pf the opinion t hc1t teak has no spcci~d nor 
high requiren1ents for soil conditions as far as che1nical ..._~ornposition i:::~ concerned. ·Tt:;1k can l?,Tov,,: c,n 
volcanic .soils, sedirnentary soi1s as Vv~cu <1s a11uYial ~oils of various and !11ix::-d orlgin:~-

I-!uv,:ever, tt'ak a1Ype,lr~ ~usfcptih}e, to physical condiLion~~: it ~~rO\"'>'~-~ \':en on ,. ~: d 

at:ratcd soils and poorly ·on cotnpi1Ct:J 1c~s perrneable, poor:y /icsr;:1 1 -::d -:)1_.111s; :.,.'ak 1s apparcnr.ly 
susceptible to air shortage in the soiL 'This is dcn1onstrated in th(-:- t·es~ of Cosh~i" in \vhich tt~~1k 
:~e£i1lings (in pots)t put in ~water \.Vitl-l exclusion of air, die after 10 da:y>~. \x-hereas scccHings of other 
tree species in the san1e conditions die after :30--S0 days. 

Concerning teak seed, seed production and germination, experiments ,,f vVin:o, Soetarmo 
Hardjuwarsono, Beekman and others have revealed important data and information which have 
contribmed substantially to the success oi the artificial regeneration of teak, 

::;ome important data: 
(1) The total germinating power of teak seed is low (30---58%/, seldom nwre than ~,oc'!ti. The 

germination starts from r he 15--20th day and rncls on the 41 to 42nd day. 
(2) The germinating power and germinating ent·rgy deteriorate after storirg of u·Rk seed for 

200 clays. 
(3) Big seeds have bigger germinating power and germinating energy than smaller seeds. 

Recommended are seeds bigger than 14 mm which is 56-5 7(fu of the total seed amount 
(4) Seeds collected from September through November germinate faster and have higher 

germinating power than those selected earlier Uune-July). 
(5J Best seeds are collected from 20--30 years and older s,ands but no! from too old stands 

(100 vears). 
(6) The germination of teak seed is stimulated by high temperatures (:i5--37.S°C). which 

occurs only in open field; for germination, teak does not tolerate even light shade. 
We may conclude herewith that natural regeneration will be extremely difficult and earlier 
planted food crops in tumpangsari may be severely damaging to germination of teak seed. 

(7) The germinating power appears also to be highest when the seed is covered completed 
with soil (max. 2 cm); this is also important to avoid vvashing ,rway by surface water. 

(8) Burnt seed (forest fire) germinates poorly. 
Successful vegetative regeneration through stumps was reported by Eidmann (90'Vo): sprouting 

took place very early (2-5 days). He also reported that stem and root--cutting failed to grow. 
Successful occulation and grafting of teak is reported by Ferguson, Hardjono, Djojo and 

Loekito. 
Concerning teak tree breeding, Zoefri Hamzah pointed out that not much is done yet in this 

field. 
Coster and Eidmann made experiments on seed from Inclo-China, Thailand, Burma and India 

besides seed from certain areas of Java Muna. 
Tentative results on the investigations were reported by Coster and Harcljo Warsono and later 

by Loekito with the conclusion that good Java varieties have probably the same quality charac· 
teristics as good foreign teak At places exposed to wind and excessive dry periods Siam teak may 
be preferable. 

It is generally accepted that the introduction of Leumena !{laum bv Jaski as interplanting has 
substantially contributed to the success of artificial teak regeneration with tumpangsari. 

Beekman pointed out various favorable charactristics of this plant. 
(1) fast and complete cover of soil, 
(2) long life, 
(3) no root competition (deep rooter, not climbing, can tolerate cutting/pruning) 
(4) control erosion, 
(5) enrich soil through bacterium symbiosis (nitrogen) and transportation of nutrients from 

deep parts oft he soil (deep rom system) to soil surface. 
etc. 
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The practice cf Tumpangsari 
It is gc· 1-1era1ly ac:cepted rhat tump::-,ngsati W!\:1 for the first time (1883) successfuliy practised by 

Bmirrnan V, Vreeden in tlw forest district of Pemalang. Central ]cff,L 
ln discussing tbe tnrnpangsarj ~3Y it is practised today I \vould like you to have a vievv on Fig. ] 

c1rnl 2: Time Schecl11le for b,r:, ulishrrn:nt of Tt,ab: Pbntations and Lav ont of Tumpangsari T l'af; 
Plantation. 

Execution of the turnpangsari includes activity groups, ioe.: 
1. Site Preparation 
2. Seed Preparation 
3. Planting 
4. 1"ending 

v,hich is done consecutively within 2 yr·2rn :md S months. 

Site preparation 
This includes activities to ensure proper technical as weil as administrative performance, 

covering: 
(l) Issuance of Instruction Letter for Planting by the District Forester (January); this is the signal 

to start activities. 
(2) Drawing and marking of plantation boundaries and inspection parts on a map usually of scale 

1 :10.000 or bigger (January). 
This map contains a complete terrain plan which is of substantial importance as a basis for an 
integrated planting operation. 
The plan for erosion control constitutes one of the most important parts of the ten-ain plan. 

(~-n Marking of plantation boundaries and inspection patl1s m the field (February-March) using 
poles of different colors for different purposes, for example to indicate: 

boundaries of planting area 
boundaries of planting share 
inspection paths 
ditches 
etc. 

(4) Conclusion of planting contract (February-March). 
This contract is signed by the forest farmers and the distric,t forester witnessed by the village 
or county chief concerned. In the contract are stipulated: 

the rights and obligation of both parties 
extent of planting share 
kind of food crops allowed as intercrop 
amount and way of payment of planting fee 
period of contract. 

(5) Land clearing, soil tillage (3 phases) and construction of rock "cushions", inspection paths, 
cl itches, light structures for e'rosion control are done in the months of May until September. 
Erosion control measures entail: 

Construction of light structures 
Correct lay out of plant rows 
Drainage system in wet or continuously submerged parts: digging of canals, ditches, etc. 

(6) Placing of "Acir" stick (wood or bamboo) to indicate the places for planting of teak, leucaena 
and other tree species (for filling, hedge, fire break, etc.). 

(7) At last a plant cabin will be constructed. 
This cabin will serve for storage of plant material, tools and equipment. office room, living 
accommodation for foremen and some laborers. 
It is situated in the center of the plant area and may be moved every year to the next planting 
operation site. 
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2 Seed preparation 
(1) Collection of teak seed 

For a continuous planting operation sef•d is needed every year. Tbnefo,t• it ir, Pi ;;ubs,amial 
importance to maintain adequate seed stands. 
Before harvesting of the seed the soil surface in the teak stands ha,; to be cican·d so thcil nld and 
damaged seed may not b,· abusively collected. Teak seed is se1,,,.·:e(: on i :1c b,ts:,. of size cnlur, 
age and general condition. 
The size must be at least l 4 mm. (selection is done using an H(,n sieve), the color n:ust be 
brown, seed must be reasona biy dry without borer holes and harYcsted ;n the nmning 1 ear. 

(2) Collection of seed for interplanting 
Good and mature leucaena seed is dark brown, shiny, without ;chrinkage, dry, without fungi or 
borer holes. 
Old seed of more than one year is dark brown to black. If peeled the CPntcni bulu; brown while 
that of fresh seed is green. 
It happens sometimes that leucaena sercl coilcctors L'.ook young seed to give the brown cninr 
and fullness appearance, however the seed so treated is tough if !Jitten. 

(3) Amount of seed necessary for l ha teak plantation. 
a. Teak seed: 4-6 petroleum cans (a 18.6 L). 
b. Leucaena seed: 4-5 petroleum cans. 
c. Acacia z:illusa: half amount of leucaena, 
d. Schleichera: 1/2 petroleum can. 

(filling species) 

3 Planting 
Teak seed is planted before the first rains (October) occur; to ensure success 5 seeds arc 

planted for every "acir" 
Besides it is also compulsory for every forest farmer to have a nursery where helms to plant at 

least 1000 teak seeds to secure availability of blankfil!ing material. 
Leucaena seed has to be planted before the first rains (October). 
Schleichera seed as filling species is planted in December-] anuary. 
If 4 weeks after the first rains the teak seed does not germinate it has to be blankfilled with 

germinating seed. Blankfilling at later stages .. is done with pot seedlings (usually grown in per
forated vinyl bags). 

After February blankfilling is done only with stumps. Leucaena is blankfilled only with seed; it 
is not justifiable to plant Leucaena seed in the middle of the rainy season, because of its suscep
tibility to rot and the best time for this purpose is March or November when the soil is sufficiently 
warm. 

Approved agricultural crops in the tumpangsari method are usually dry land rice, corn, pepper, 
peanut and soybean. Except under certain conditions, cassava, climbing legumes, sweet potato, 
banana and potato are not allowed to be planted. 

4 Tending 
If the leucaena interplanting grows too high it will disturb the teak growth, therefore regular 

cutting is necessary. 
Cutting of leucaena is clone 4 times in a period of 2 years. One stem is maintained for seed 

production at 1 m interval, The cutting waste is put along the main plant row as it improves soil 
conditions. 

Further care of the main crop consists of keeping it free from the shade of the agricultural 
crops by pushing them away from the teak plants with strings. 

Also weeding must be done without damaging the roots of the main crop. 
By March excess of plants has to be removed, one plant for one "acir" is ultimately selected 
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Fig. 2 Lay out of Tumpangsari Teak Plantation 

which meets the following requirements: 
the largest, straightest, healthiest 
without defects. 

Bottom and branch shoots should be removed with a sharp knife 
purpose. 

Damaged trees have to be cut low, one of the shoots being maintained later. 

made for the 

The entire planting operation is finalized at the end of April of the 3rd year. After final 
checking the plantation is transferred by the farmer to Perhutani; at the same time the contract fee 
is paid off. 

A sign board is placed at the site with a statement ,that the ended as of 
the first of May. 

After the plant contract period has ended care of the plantations has to be extended until the 
age of 5 years including: 

blankfilling 
pruning of shoots at stem bottom and branches 
cutting of interplanting 
maintenance of hillocks and ditches 
supervision against damage, fire and grazing 
removal of weeds if necessary. 



INMAS Tumpangsari 
l Generalities 
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The rapid increase of the population (2J)ffo per annum). in the rurai areas, creates an ever 
increasing need for agricultural Janel and emplovment. To solve the problem efforts are made to 
extend the agrirnltural land (through transmigration) and to intensifv the local agricultural 
methods. 

In the tumpangsari reforestalion area this led to the introduction of the intensified tumpangsari 
or inmas turnpangsari (inrnas = mass intensification). 

The inmas tumpangsari has become one of the prosperity approach programs of Perhutani. 
These programs call for more activities of Perhutani to assist the local population in acquiring more 
income, more employment and more social facilities from forestry to create a better understanding 
among the people aml in :-;o doing, to avoid confrontation situations toward the forest, 

This assistance entails provision in advance by Perhutani to the farmers of frrtilizers, in
secticides and superfor rice seed whose cust is partly borne by Perhutani and partly by the farmers, 
In case of harvest failure the farmer's obiigation to pay back i~, abolished, 

In order to obtain good results the forest farmers are encouraged to apply the new agriculture 
technology comprising- five steps ("Panca Usaha Tani"= Five endeavors of the Farmer), which for 
the forest farmer meat1: 

(1) Cse of superiur dry L:-·Tld ri~'t:'. 'Varieties 
(2) Better soil tillage 
(3) Use of fertilizers 
(4) Contml of pests and diseases 
(5) Correct adjustment of planting time to rainfall. 
The fast trial plots of inmas tumpangsari were established in the Ngawi forest district in the 

planting years of 1972 and 1973; the results were encouraging: the yield of the inmas plot \;vas 37~'l9 
kg/ha of dry rice compared with 700 kg/ha in the non inrnas plot. 

In order to acquire a solid basis for further development of the inmas tumpangsari Perhu!~ani 
has sought cooperation with the Gajah Mada University. Jogyakarta, which resulted in the un
dertaking of field experiments and the drawing of tentative guidelines for execution of the inmas 
tumpangsari. 

2 Experiments and observations 
Within this context the inmas tumpangsari research team of the University of Gajah Mada 

undertook experiments on dry land rice and soybean in 197 4 and 1975. 
The objective of the dry rice experiments was: 
(1) To test the adaptability of IRRI (International Rice Research Institute, Philippines) rice 

strains, 
(2) To seek the right dosage of fertilizers for the rice variety C4·63 on grumusols with teak site 

quality 3, 
(:1) Effect of the above mentioned treatment on teak growth, 
Results: 
(1) With C4-63 as standard the Palawan and C22 varieties gaye better results than TR 661-1-170-1-

3, 
Moreover the three above mentioned varieties were younger than the C4-63 (135 days), i.e. 
respectively BO days. 132 days and 129 days; however. the Team admits that it is difficult to 
draw a conclusion based only on one experiment in one planting season. 

(2) The calculated optimum dosage was: 
Urea: 72.43 kg/ha 
TS: 118.48 kg/ha 
ZJC ~l77.99 kg/ha 

In applying those dosages the expected rice output would be 48.27 quintal/ha. 
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(3) Two months after rice harvesting the growth of the teak ,vas 2-1/2 to '.i Limes higher cnmp,Fc'd 
with that when harvesting took place. 
However in another plot the teak did not show any significant difference in growth. 

The conclusions were: 
(1) The recommended rice varieties could possibly be replaced by more suitable va1ieties. 
(2) With optimal fertilization a most profitable production may be nbtaim·d. In this experiment it 

was felt that the optimum dosage was not yet found. 
(3) Increase of dosage of fertilizer may cause higher increase of teak growth. . 

In the soybean experiment 3 superior varieties were used, i.e. American TK,, Taichung with 
one local variety as control. 
Applied fertilizers were: Urea and TSP. 
Dosage: 100 kg Urea/ha and 150 kg TSP/ha. 
From the results of the experiment it was concludt,d that the TK, could replace the local 
variety for turnpangsari purposes. 

Practical observations of inmas tumpangsari plantations in 1975/1976 in Bojonegoro forest 
district have led to the conclusion that topography and site quality have little or no effect on success 
of inmas tumpangsari; factors exerting a positive influence would be: 
·o) intensive soil tillage 
(2) the right planting time 
(3) the right time for application of fertilizer 
(4) intensive crop maintenance. 

Soeroso noted that another observation in Gundih (Central Java) revealed that inmas tum
pangsari teak trees grew faster in height than non inmas teak trees, while no substantial increase in 
thickness was observed. This may lead to the following consequences: 
(1) Faster crown closure of inmas teak trees may necessitate shortening of tumpangsari period (1 

year instead of 2 years) or widening of tree spacing. 
(2) The relatively faster height growth leading to growth in thickness may increase the 

vulnerability of the young trees to wind damage. 
However, another report indicated that the impact of fertilizer on tree growth lasred only 1 to ;J 

years, i.e. only in the period of application of fertilizer to the tumpangsari rice. In the third year 
when fertilization was stopped the teak trees grew normally again. 

In order to protect the young trees against wind damage special efforts were made in the First 2 
years. To this effect it is also recommended not to cut the interplanting of leucaena within that 
period. 

3 The technique of Inmas Tumpangsari 
Using the data from experiments and experience gained in the practice of Inmas Tumpangsari 

the research team of the University of Gajah Mada has composed an instruction book entitled: 
"Tentative guidelines for planting, fertilization and control of pests and diseases of dry land 

rice as tumpangsari intercrop in teak forests". 
Some highlights: 

1) Preparation 
(1) Location for inmas tumpangsari should not be higher than 500 m above sea level, steep

ness not more than 25%, soil thickness more than 15 cm, land should be well drained and 
the soil should be of good quality. 

(2) Plant material has to be of superior quality. 
Recommended varieties: 

C4 63; origin: lTniversity of the Philippines. 
Gama 61; origin: Gajah Mada University, Faculty of Agriculture. 



C:22; origin: JRRI Philippine,,. 
Cartuna; ongin: Philippine:s. 

(:-3) Fertilizers to he used: 
(, rea: CO(NHJ,. N content 40%. 
Tripie Superphosphate (T.S.). Ca(H1POJ, P,O, content SO- fa)'!;i 

Zwavelzure Kali (Z.K., Potassium Sulphate. K1SO,) K,O nmtem ;'JO%. 
Comp(mnd fertilizers (as alternates). 

2) Execution 
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(1) Soil tillage, construction of ditches and inspection paths etc are the same as in ordinary 
tumpangsari. 

(2) The planting 
Planting time 
To find out tht" right planting time is very important. 
The rainy season usually starts with 1--·3 shower rains, followed by an interval of dry 
period lasting 1-2 weeks and afterwards by regular shmvers Planting ;s preferably 
done after the interval period. 
Planting method 
A planting stick is used to make holes in t.hc soil with a 1Jlanring distance of 30 x 15 
cm. 
After planting. Uw lnk is to be covered with louse soil (not competing), preferably 
'-Vith rnanure if aY'ailab1e. 
Weeding and fertilization 
Weeding has to he done intensively before fertilizarion. TS is appliNl onc(c, i.e. at the: 
time of planting or one day before. 
The same is done for the application of ZK 

Urea is usually applied twice: half a dose at the age of 25 day:; to stimulate e1,1ergence of 
the shoots and the other half at the primordial stage to fill the grains 

:3) Pests and diseases. 
(1) Control of pests and diseases must preferably be done by the forest farmers themselves" 

Therefore assistance in technical preparation and training mw,1 be provided. 
(2) Some importanl pests and diseases mentioned in the guidelines are: 

Rice fly (AthcriP,ona ox1:[{ua Stein). 
•'Waland Sangit" (Lcptocorixa amta Tumb). 
''Ganjur' · Pest (Pachydiplosis oryzac Wood & Mason). 
"Sundep'' Pest (Chilo suppressalis Walker) and (Sesamia inferens Walker). 
Diseases: 1--'iricularia myzae Cav 

Hclminthosporium oryzae Breda de Haan. 
etc. 

4 Socio-economic aspects 
The Directorate of Reforestation and Rehabilitation has calculated the work volume expressed 

in man-days, necessary for various planting methods for one ha forest plantation; one man-day 
refers to 7-hour work per day of an adult male. 

(1) Row planting: 116.5 man-clays. 
(2) Cemplongan (hole planting): 86 man-days 
(3) Tumpangsari: 62 man-days 

(In this calculation are not included work volume for soil tillage, construction of light 
structures and first st;:ige tending for which the farmer is responsible, the cost being in
cluded in the contract fcc). 

Sorndaru & Toemadi reported that the total work volunw necessary for tumpangsari. per ha, 
vvas: 
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Soil tillage 2~U man days 
Planting, weeding, harve 0,1ing 99.9 ma 11 -cby:o 

Total 129.2 man-days 
T'he sarne authors reported that the \:VtJrk vo]UJT1e for 1nn1as turr.1pangsc1ri totals 229 

f}er ha. 
They further calculated that, taking into consideration wages per man-d,1:-', oi rice. 

n,s<'cticides, fertilizers, etc.. an imnas tumpangsari undertaking will be profitable it the nee output 
js higher than 1.664 kg dry rice grain pt'r ha. 

Ahmad Sulthoni (1977) calculated the profit of an avTrag,.' forest farmer from ar: imnas tum· 
pangsari operation in Cepu forest district. 

After subtraction of investments for seed, fertilizers and insecticide,; the profit amom\ts ; o 
Rp.9,000 ($22) for one inrnas crop. Herein is no! included the contract fee. 

Rachadi reported that within the 2-year and 4-month operation of tumpangsari in Bojonegoro 
forest district the farmer contractors planted various food crops as foHows: 

Months 

II m IV V Vi Vli VIII IX X 

First Year Corn + Soybean ! Japanese Tobacco 
L--·----------~ 

Second Year 

Third Year 

C.IV /63_ + Corn _ _j 

l Dry rice 

Corn+ Soybean 

Output of food crops per ha in 2 years and 4 months (840 days): 
Corn: 1-1.5 ton, dry seed, 2 x harvest 
Soybean: 1-2 ton, dry 2 x harvest 
Tobacco: 1-1.5 ton, cut dry, 1 x harvest 
Dry Rice C.IV/63: :1--3.5 ton, field dry, 1 x harvest 
Dry Rice Local: 1-L5 ton, field dry, l x harvest 
Corn (filling crop): 8 q.dry seed, 1 x harvest 
Cassava (filling crop): 1-2 q.wet (share boundaries), 2 x harvest. 
Financial Output per ha. 
Minimum: Rp. 1,167,000.-=$2,812. 
Maximum: Rp. l,822,000.·=$4,390. 

This is higher than the average income in the area. 

·····7 
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In general it can be said that the revenue of the forest farmers increased through the inmas 
turnpangsari. No wonder that the local authorities and forest population alike enthusiastically 
participate in this program. 

Summary 
(1) Tumpangsari is an agri-silvicultural method of establishment of forest plantations, in particular 

teak, which is widely and successfully practised in Java. The rate of tumpangsari teak 
reforestation in the island is 40,000 ha per annum. 

(2) The requirements for a successful application of the tumpangsari method are: 
a. need for agricultural land by the local farmers 
b. use of selected food crops (dry rice, soybean etc.), not harmful to the main crop 
c. right application of the required silvicultural techniques. 



(3) --:!:"he fast increa~.;c of the rurar popu]at1on 1·1ccr~~-:;sitates a:o O\.'t:Tall 1ntf nsification {?i'"t arn
plification) of agricultoral practice:< Jn -fca-est trle 1nn1as turr1pangsar1 (r:nass in.·· 
tensific?tinn of the turnpangsari) is successfu11y 1ntrnduc~>j and dt_>veloped. 'This includes: f!Se 

of rice 
di.set-!ses and co1Tcc1 adjustn1.errt I ) clirnaric coriditions. 
Ef.f2ct on the fc;re~:l plantatie,r: 
'T'be output of agric:.1ltura1 crops 

Reft:rences 

fertilize\·;_;. better coutrc/l of pest 

tumpangsari crop 
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Instii:l1te, Bogor. 
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n) LOFKlTO (1959): Selection ot Tedk (lndone3ian). Communication No.70, Forest Research 

Instiwte. Rogor. 
J1l) Ml'.\l:ffRV l)F ,\(,R!Cl'L1TRE (,n:Pl"J-lLJC OF ['.\PONES!", (i978r Stamfard costs for reforesta.tion 

Activities, (Indonesian l, 
15) PER!",! PERHL TAXI (1974): Guidelines for estahli,'J1ment of Tc21k Plzmtation, (Indonesian). 
16) ____ (1977): J nstruction on implementation Gf establishm1:nt of Teak Plantations. (In-

donesian). 
17) RACHADT (1978): Inmas Tumpangsa; i iT1 BojonegoL> furvsl disiricl, 1978 (IndonP,ian). 
18) SOEKIJAROE, and Tot!RJAPI, (1978): lnma:-, Tumpangsari. (Indonesian). 
19) ----- and --·----··-(1978): Rcforc,station of Teak, (Indonesian). 
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Progress Report Ii l ::J7 t (lndot1t'sian). 
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-----·--- (19751: Keport on lnspc,ina of Bima,, Tumpangwri in the Forest Districts 
Ra11d11hJ,t1ung, Cepu, Blora and Mantingan (Indonesian). 

(1975)" · Tentativ,' Guidelines for planting, fcnilizing and control of pest and 
diseases of dry rin:' as tumpangsari crop in teak forest (Indonesian). 



26) ZoEFR! llA\17,u-L (E1Ti ): Bis Lor\- on teak tee 
lIL 

27) 

28) 

30) 

_____ (197;';): Survey Repurt Teak Arca cf \I, hi: Sumatr:i (Jnclow,,sian), Forest Rt:sum:h 
Institute Boger. 

_______ ..•.. .,.. ( 197;)· Survey Teak area of Nusa Tcnggara Ba rat forest district Lombok 
(Indonesian) Bogor. 
·-··-------·(1975): Survey R q;0rt Teak area of South East Cele bes forest district Kendari, 
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Fores, Re:,,earch Institute Bogor \Indonesian). 
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GARTNER, C., WEOF, W , MOERSAlD, K., SULD,-\R\!O, BERKASCO, W., GOVERS, A., KAR 

SOEDJONO and TEDJOJZOESOE:1.10 (1956): Country Report on Teak; Indonesia, FAO (English). 

Discussion 
Kawana, A. (Japan): 1) Hciw 1rnny years can the farmers rnltivate the crops? 2) What kinds 

of it·rtilizers do you apply? 3)Could the tumpangsari method be applied to other areas in [ndonesia? 
Answer: 1) Two years and five months. 2) We use urea ,vhich supplies nitrogen as well as 

1rip;e super-phosphates. 3) As rhe prerequisite for the practice of the tumpangsari method is the 
ne.:"d i'or land, such method may not be applicable to other areas besides Java island. 

Lee H.S. (Malaysia): Is there any slope limitation to the practice of the tumpangsari method? 
Amnver: The lirnit is 50%. 
Choob K. (Thailand): You mentioned lhat you used urea and triple super-phosphate as 

fertilizers for th<" crops mterplanted. Have you ever chopped leucacna leaves which can supply 
nitrogen, as practised iu the Philippines in the case of leucaena intercropped with com? 

Answer: We apply both methods. Chemical fertilizers are mostly applied to the food crops 
while leucaena is c!mpp:::d 4 times in 2 years and the leaves are placed along the rmvs of teak to 
,:uppiy nitrogen. The leaves can also be marketed as fodder for the livestock. 

-:'vi) a A ung (Burma): When do you carry out blankfiliing? 
A m,',Ner: Germination of teak seed takes place from 21 to 40 days after planting. If after 40 
no germination is observed, i! is necessary to proceed to blankfilling . 
.'\rihara, M. (Japan): Are there ;my serious diseases and damage caused by insects? 
Answer: Thenc are indE:ed in sects and diseases but the ffect is not severe. The quality of the 

wood may be affected by termite and borer attacks. Also stands on volcanic soils are more likely to 
be attacked by Xyloborus beetle (stem borer). Heavy rainfall is an another factor predisposing to 
attacks by stem borer. 

Domingo, LL (The Philippines): vVhat variety of leucaena do you intend to use? 
Answer: In addition to planting Leucaena glauca we intend to try giant leucaena (Ipil-Ipil). 
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