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“pPreface

There are: vast grass]ands in Sumatera and other 1slands of Indones*a, but
they are not contributlng Lo the sustalned yleld of forest resources, but con-
stitute a serious problem in terms of land conservation and watershed management .

:The Government of Indonesia is planning to afforest the areas as qulckly as
possible. However Lhe afforesLaLion of tropical rain reglons 1s not easy for
“financial and technical redsons. - Under such c;rcumetances, the Government of
Indoneeia.naerfeduesﬁed:the Government of Japen fof economic end technical
cooperatlon in carrylng out the afforestation project.

_ Follow1ng the above request the Japan Internatlonal Cooperatlon Agency
dlspatched to Indonesia the first and the second prellmlnary survey teams in June
'and in November, 1975, whlch have 1dent1f1ed the need for conducting a technical
survey and research before embarklng on- a full scale afforeetatlonA

This report has been formulated as a vesult of the survey on soil conditions
and afforestatlon made by the team, headed by Dr Katsuml Sakaguchl for 40 days
from June 20 and for 25 days from July 5, 1978 _ '

I bhope that the report will serve as a uvseful gu1de for the development of
the afforestat1on prO]ect _ ' _ _

1 w1sh to express my sincere apprec1at10n to off1c1als eoncerned of the
- Directorate General of Forestry and others of the Indoneelan Government for

. their close cooperation extended to the survey team.

A ?/% ~

Shlﬂbdku Hogen

President
Japan.IntErnational

Cooperation Agency
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1.

2.

~Introduction, .

Purpose of the Planning and Its Meaning ' »
AbouL 16 mlllion ha grassland ex1sts in Sumatera and 1n oLher overseas

:areas of Indonesia. 1he grass]and has been induced as a resulL of shiftlng-,

o eultivation for lorg years. And this area is not only unproductive but

also must be afforested rapidly from 5011 eonservatlon ‘and flood control

) p01nts of v1ew. Then Indonesian Government strives w1th this p01nt in

"The 2nd 5 Year Plan (1974 ]979)"'

Grassland about 550 thousand ha ex1sts 1n Sumatera Island buL the
shortage of labour is an obstaole to the 1arge SCale afforestation of the . -
grassland _ ' ' -

_ Java has ‘a dense population with 1ts abundant farmers hav1ng only a
11tt1e eultivation area, and its 5011 1s fertile For these reasons, the

fine Teak plantation has been promoted w1th the Tumpangsari method in Java.

" On the other hand the grassland reglon of Sumatera has a small populatlon .f:

and 1ts s011 s not fertlle “ Under those c1rcumstances,‘it ig necessary to.:
promote ‘the mechanleal Leohnlque system for grassland afforesLatlon in
Sumatera. ) ' ‘

'So, the development of grassland afforestation with. methanization has
been requested of Japan by the: Indones1an Government With the Seope-of
'Work between Indonesia and Japan agreed on Sept. 1, 1977 this plan, 1ns1de
the area of about 50 thousand “ha (refer to Tig I), aims at offering.Lhe
origlnal sample of mechanical grassland afforestation 1n South Sumatera.-"fg

Before they start promoting ‘the afforestation in Benakat area, there
-are’ many technical problems to be solved So we recommend to develop the:
technlque for Lhe afforestatlon din thas area through the establlshnent of
trlal plantation -as. a part of the technical cooperatlon prO]eCt between the

two countrles.'

* Iinplementation of -the-lnvestigation

2-1 Member of Survey Team

_7 Thls survey ‘was carried out by 3 members of s01l survey group
}and &4 members of afforestatlon plannlng group, and the survey team

-:hwas headed by Dr. K. Sakaguchi.f_;'



' 'ﬂember”oﬁrsurVéyfTeam'

: uStéfffand:Assignment ) iiNsme;Qo_:_:J'- _§_.0ccupation"3';tJ.
-,Lesder'over_all':. ‘ -br{ Katsumif:'h 'Research consultant of Japan |
:Mahagément S : SAKAGﬁCﬁIe' -Forest Teohnical Associatlon.'

C(JFTA)

:Dr. Nobuvoshi_;'fFormer professor of SHIZUOKA

_HASHiMbTb-V _Unlversity

jMemberoof_Soil ' iChlef of Technlcal Development

uSurvey =Ts§so'OHsRA :“.;Sectlon, Survey D1v151on,.
: : “JFTA"
.;Teruomi:SUGIfAe Member.of Suvvey DlVlslon,
: L JFTA _ .
Shozo S hTechnlcal Dlrector of SHINWA
_ _ :YONEKURA f_ru__ .Industrial Company -
‘.iMember of Aff0r~ _ B 'Taich1 .__ .' )  Ass1stant Chlef of Survey
‘  .estatlon Planning IWAfANABE“J:.". 1D1v151on JFTA
: Toshiharw | Member of Survey D1v191on,.

FUKUYAMA - | JFTA

_Itlnerary for Survey of- Afforestatlon Plannlng

2-2 .
Soil survey for thls plannlng Was carrled out for 40 days, from
'June 20th to July 29th 1978 and anestlgatlou for afforestatlon was.
carried out for 25_days from July Sth to July 29th 1978
' _.:_' o P 'Itherary
1 (1) Soil Survey Group
'DAy ':ZDsEé-:_' _ i Stagé_' S  Coufeuts'of Survey snd_O;hers%.:
1| Jun. 20| Tue. | Tokyo-Jakarta | . B
_ 2 21 Wed;: o Courtesy call to the Japanese Embassy and
P _ | J1caA, and’ consultatlon w1th them
3 22 Thp; JekartaeﬁogOI Courtesy ca]l ‘to the Dlrectorate ‘General of
_ o 7 " ' 'Forestry, Indones1a, and consultat1on w1th
S them . Do :
4 231 Fri. | E ' Informatlon col]ectlon at the Dlrectorate
;_. ) N . o | -General of-Forestry, Indone51a
-5 24| Sat.| Bogor-Jakarta . ’




~.Stage -

JCooténts.ofngryey_and;chersiT

June. 25

‘Suns

:Jékartae )

-'.Moved'toi?eiembang__-

6l

Mon.

‘ Palemheng '

"_Courtesy call to the South Sumatera Province,ir o

j'*E‘mcest Office and consultatlon w1th them"

27

Tue.

.ﬂ?Information collecLlon and preparations for'
-|..-suryey: at the South Sumatera Province Forest

:}iOfflce

Wed.

. Palembang- ‘”-VMOVedltO”Fehdopo',

. Pendopo

o

11

| FELL

12

Jul.

13

Son;

ST

“Mon.,

15 .1 .

:Tue;"

16

Wed.

17_

Thu.

18

Frd

sat.|

.Fleld qurvey,

.: .— 9011 survey of grassland mostly 1n the

proposed trlal afforestatlon 51te.
. Numper-of sampllng. _12 (No. 1.~ 12)
~ So0il survey in natural and secondary

© stands

19

ool o | e st ma

Sat.

Pendopo~

In the_pim,;'Moved'to:;

Palembang

20

‘Sur.

Palembang

_}téﬁerary_with the
“afforestation planuing.

| o

- _ Group member, S
Arrangement of the Mr. GUCTTA contlnuedjt
the 3011 survey at_3
Pendopo.:_Number of

sampliﬁg} 6

21

107

Mon;:

'Prev1ous arrangement
'wlth the South Sumatera
' Provlnce Forest'Offlce

JObservatlon of Merku511

.(No, l3e;8)

plne manmade forest I O

22l L

Tue.

Q:PEIembedge

23

iz

fWeo.

.': H 13

Thu,

25,

CFri.

26 |

is“eSat.

|27

16|

Son,

28

M

29 RN

‘f?éﬂ®o7

Tae,| <00

Fleld survey

8011 survey. in’ the trlal afforestatlon slte,

along the maln roads and the cuttlng surface."

1* of the road51des
: NUmber of sampllng 13f
(No 19 31)




Day

'-Dété'll  Stage ;CoﬁtEnteeof'Survby aﬁd{Others:'
30 | Jul.19| Wed.| |
31 | 20| Th.
327 ': ?l “Fri. :Peﬁdo?éflﬁ | 4.ﬁ6?edfﬁqtrélémﬁangti;'
s | Palembang L R =
:33-_“ 22| Sat. 3Paiembahg—'* Report of the complet1on -of the survey to the_;_
2 'Jakarte E =South Sumatera Provinoe Lorest Off1ce
S ' ..:In the p T ;- moved to Jakarta
34 23 Sun .Data arrangement of field survey-'”
_ Preparing a draft ‘of Lhe 1nter1m report
35 24 | Mon. 'Informatlon collectlon ‘at Lhe Bogor Forest S
o Research Tnstitute '
36 .25 tue; erting up Lhe or1g1nal draft of the interlm
' _ : : report - . o
37 26 | Wed. DlSCUSSlOH concernlng the orlglnal draft of
) 'the interim- report with the Japanese Embassy
o] -and JICA
38 ) 27 Thu; Writing up the interim reportf
N o Reporting to the Japanese Embassy and JICA
39 28 Fri. ?resentation and explahation of the interim
report to the.Directorate General of Forestry,
_Indoneeiaf
_ o _ Leave“for'hoﬁe;
. 40 29.'Sat!' ZTokjo .
(2) _Afforestation-Plenning‘Groop'
Day Pate Stagé ' :éontEHtseof"Survey and Others
1 | Jul. 5| Wed.| Tokyo-Jakarta| - . L ST
2 | 6 | Thu. ‘Jakarta?Bogor'.Courteey.oeil to thé”Japaoeee Eﬁbesey and JICA.
' ..Courtesy call to- the Dlrectorate General of
S _ _ R Forestry, Indone51a ' o :__ '__7
3 7| Fri. ) Bogor—Jakarta Dlscu551on w1th the D1rectorate General of”
L . | n ‘Forestry, Indone51a . :
4 8 | sat.| Jakarta— ‘Discussion with JICA.
.: | Palembaog_ 'Movedﬂtpralembeng.;
'g Join with the aoil survey group.
5 9 | Sun. Arrangement of the itenerary with the soil
: survey group '

-




Day -

Date

.Coﬁtenféféf Eﬁf§§§faﬁdfdthefs:--f

Jiil 10

_Mbn{

11

“Tuey |~

Discussion with the South Sumatera Province'*

'Forest Office.-'

' fObservation of Merkusii Pine man~made forest 

Pa]embangﬂ"

'Pendopo

Moved}to Pendquj

_WedL%_

213,

Thu.’

10

.14

1]
12

saty |

16

13

._17

. Mon.

14

18-

Tue.

15

19

,Wedﬁ_

16

 20.

Thu.

Fleld survey

'Invest]gatlon upon, B

%,Increments of man-made forest (Sungkai

,Merku511 plne and Alblzz1a)

o= Nersery

'~.Natural and secondary forest sLandS

.= Land use cla581f1cat10n

—'Vegetatlon'

17

21

Fri.

Pendopo-

-_Péiembaﬁg'

MoVéd”fo'Pendopb B

18.

e

Sat;

Saﬁeﬂschedule'as-fhe abov¢ ﬁéntioned soil =

_survey team:.

19

23| sun.

Stin

ditto

120

24

;Mon;'

ditto -

21

25,

Tue.

" ditto

22

26

iWé&;.

Tditto

27

Thu,

~ditto

24

28

CFri,

ditto

25

29

Sat.

' Jakarﬁgé

«Tokyo!













;Prellmlnary Work

Chapter : i R

' Investigatlon of Atforestatlon an1ronment

PRV

.The area under survey 1s about 50 000 ha ‘and is dlvided into 3 blocks .
by the great rivers. which run - thvough this’ area : B ' '
Block I is - a southqwestern distrlct which' involves the. afforestatlon

area, Block T is a northern district. of green—mnvement area, and Block 11T

s an eastern, southern and central dlstrlct whlch 1nvo]ves the Pendopo town};

_ Each block was further lelded 1nLo compartments of abouL 2 000 3 000 -

ha in. area The number of compartments in each bloek lS 3 1n Block I, 5 in.

Block 1T and 12 1n Block III

' The d1str1butlon of b]ocks and compartments 1s shown in the attached .

_map, Locatlon Map of Blocks and Compartments (see Fig. T 1)y

Land Use ClassificatiOn"

2-1 Present Sltuatlon of Land Use Cla381f1cat10n o
Present 81tuatlon of land use c1a951f1catlon was’ 1nvest1gated by ©
fleld survey and by maklng out of aerJal photographs whlch were
taken in 1978, N ' ' )
“The area of- each land use classlflcatlon is shown in the

: follow1ng table

‘Kind - o :_ . f'. 'Area'(haj" Pepcentage.(z)
Natural fOQEQEM : __'7  ,".. | E(Hr)  '3,#2?15 . 6.0
'Man—made foresL o o _ : .  (Ht)fnj1;597f5V -'é.l
Secondary forest, brushland/- o :(HB) :16;69?157 32.1
Grassland B e o .f(Al) 22,5d0;6 , 43,2 -
: Bareland :'.-.' L_ o ATK) - -1807:5  .11.6.,_
'bhlftlng cultlvatlon land = - | 'V's(Sc) | 1;93255;5 3.7
_.Agrlcultural land _ ‘f:w-i ‘ .(Tg Sw) i,iié}Oi 2.1
Plantation, ete: ' o e s018.0 7.7
Town, communlty c .' .;' NE ,:(Kpiuje. 23Q;Q:' . ;0,42?
Swamp '1f_f e e .tﬁw;z.._ﬁ_ 7.(t)= :  1 00 -{'0_6
Others " (golf fleld and othersx) c ."gfeé-63?0 }-0;1
Total SR _.' 52,0875 ;floo.o_-

Note' % is the area of 35 0 ha whtch could not be made out due Lo the-
presence of: clouds. -

41<
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This includes grassland bareland and shifting cultivatlon land
'-and the area of these 3 kinds is 25 240 0 ha 1n “all, which accounts
,ifor 494, thet 1s, nearly half of the total area _
| :_ The land 1s not used effectively since the productiv1ty of thJS
:'area is vely 1ow.-lf' RTINS o ___' _ .
" ” The area and the map of land utillzatlon of every block and
compartment are shown in attached "Area Table of Land Use" and

separate "Land Use Map

T a) lVatural forest man—made forest “and’ secondary Lorest and
' jbrushland - . = '

Among the natural forest ‘of 35 127.5 ha, 2 350 0 ha of forest
ex1sts as mas31ve group only in south"western dlStrlCt and the '
Iremalnlng 822 5 ha is scattered on a small scale.

' _ Man—made forests whlch exlst in Block I have been planted
‘since 1971 “The planted specles are malnly Sungkal Spec1es
_;such as Merku511 pine, Albiz7ia, Euca]yptus are planted o a
small scale.i. o _

: Secondary forest and brushland account for 32, 1 % of th]S
VIarea These areas are. located along ‘the rlvers,.abandones area:
_of rubber plantatlon, and the areas which were starcely
: affected by burnlng
W) Grassland s _ B o
o \ Grassland accounts for nearly half of this area, and 1t

gpreads-out’ around: Pendopo towu _ o

"This” grassland is a result of shlftlng cultlvatlon whlch
"Was-carlled out frequently in very ‘wide range. AL present these
areas are used as . gra21ng for cattlc, and burnlngs are carlzed

fout for the purpose of gettlng soft sprouts of Alang? as feed

for cattle : :

(c) Shlftlng cultlvatlon.f_zij. o _
'_ At present, there ‘exists shlftlng cultlvatlon area of
132. 5"ha within | this area. .These are scattered in. Lhe
sec ondary forest and brushland around the. graesland nef
.tran51t10n of forest into grassland is caused by the shlftlng
'dcultlvatlon ' .
(d); Agrlcultural land _ : _ _
_ Among the agricultural land of l 115. 0 ha, the paddy field
.area is 15.0 ha ex1st1ng in only- 2 places near. Pendopo town.

t_The rest of the area is. dry rice fields and farm.

~13-.



'?(é) VPlantaLion, etL o _ S s
I Piantation area of 4 015 O ha accounts for 7 7/ of ths_.f
'atea In this area, mainly rubber trees, coconut palms and -
_coffee trees are planted. Clove trees have recently been
introduced to the land of this type Rubber trees are

conhlderably scattered in’ the grdssland

2-2 Tranoition ofiLénd Use Classificaéioﬁ‘;
“Transition of land uqe-ciassificafian'duriﬁg'17 years (1961~
1978) was 1nvestlgated by ‘comparing the readlng of 1and use -
Ll&SSlflLaLIOU by aerlal photographs taken in 1961 and that of 1978.

“The results_are as follows..

. _ _ : ‘ Aréa_(haj'_ : Iﬁcréééé (+)

: 1978 | 1961 ‘Decrease (-)
Natural forest - (Hr)| 2,145.0 | 3,830.0 | -1,685.0
Man-made  forest __ eyl 1,563.5 | 0.07] +1,563.0
_Secondary forest brushland '(Hb)i 14}425;5 .22,727.5' : 43,302.0
‘Grassland (A1) 18,878.5 - {11,862.0 | +7,016.5
'Bareland o . - (TK)| - 792.5 684.0 | +108.5
Shlfting cultlvatlon B (Sc) 1,466,0 . 1,608.5 I -202.5
=Agr1culturql‘1and, plantation, .4,607.5' 3,106.5 +l,501;0

town,_commun;ty, etc. _ : T e

Lack of data* - . ~8,209.0 | 8,209.0 -
Total . 52,087.5 | 52,087.5 -

Note: Lack of data* is due to the lack of the aerial
Photographs taken in 1961. '

These-data'on‘each:biock area are as'folloWs (except®),

~14--



(a)

Block I i
R 7 S Area (ha) _ Iﬁcrgaéé (+)°
Ckdadlo i | b o
B TR S 1978 19615.  Decrease (-}
Natural forest * Sy 1,642.5 |02,962.57 0 ~1,500,0
‘Man-nade forest - (Ht)'| “1,556.0 | 0.0 | 41,556.0
secondary .forést, brushland _ (Hb) | 2,056.0 | 2,722.5 | -666.5
‘Grassland L (AL) | 1,358.0 | - 82.5° | +1,275.5
Bareland IR ' (Tk)-zi -:67;5 237:5 | -170.0
‘Shlf.lng culLLvatlon ~ - (8e). | 77.5 367TS'"' 429Q.0' i
*Agrlcultural 1and, plantatlon,_ ' 102.5 . ;307.5_.  505.0 -
tOW[l, commlnlLy, eLc : L 1. R
Total | 6,660.0 | 6,660.0 . 0.0

Thé"trﬁﬂsitibn of land use tlassificatidq during L7 years
in Block I is as follows

Slnce 1961, natural forest, secondary forest and brushland

werP cut over, then shlftlng cultivation was carrled out there,

o As a result of shlftlng rultlvatlon, grassland 1ncreased rapldly

at once However. 51nce afforestatlon in grassland was carrled

out from 1971 as a- part of the afforestatlon progect the"

_above mentloned grassland has changed 1nto man—made forest. At

.”present the area of thlS man—made forest is 1, 556.0 ha.
3(5) ‘Block II -
. _fAtéa“(ha) InCrease'(¥)-"
Rind . o
1978 1961 Decrease (=)

Naturélzforest; . (Hr§ .13Q.0 1 450:0 : ~320.0
Man-made forest _ - (Ht) _ O;O__ . 0.0 -
Sé¢0ﬁdarj_f0fest;_brushiand ZI(HB) ,j2;417¥0 .  4;868;0 _ —2;451}0
Grassland ' Sy | 3,876.0 | 1,357.5 | 42,518.5
Bareland = (k) 137.5 .| . 160.0. -22.5
]Shlftlng cultlvatlon  __' _(Sc)';, 568;5 - 320.0 +148.5

Agrlcultural land, plantatlon, : 937;5_f Cgililo C 4265

town, Lommunlty, ete, e . - o :
Toral 17,9665 |7,966.5 L. .. 0.0

ThiS'ﬁlock_II‘isithe érééiﬁﬁére*thé’greén4mdvément project

‘ 7Will'be'ﬁfom0téd;:. o
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As this area is very ncar from Pendopo town, Lhere are-a

'lot of opportunlties for: ldnd utllizatlon by local people.?n a -

thlS respect the natural forest,_secondary forest and brushland o

decreased by dbout 2 800 0 ha, and were changed into grasslaud
thus resultlng in the 1ncrease of the grassland e

: In thls alea, Shlftlng cultlvatlon is st1ll carried out
;at present .

~(¢). Bloek III. .

L . .tArea (ha)' “ cIncféAQé’(+)
“Rind S et EEERIEE+Y SO
: o 1978. | .1961 - Decrease (—)2
‘Natural forest o (r) | 5725 | 437,51 4135.0
*MahHmade forest o (Ht) 3_ 7.5 : OlOl 7.5
Secondary forest, brushland = (Hb). 9;952.5 15,137.0 25,1845
GrassTand .~ -~ C(AL) | 13,664.5 [10,422.0 | 43,222.5
| Bareland = C (e 58705 . 286.5 | . +301.0
' Shifting cultivation . (Sc) - 920.5 1 981.5 ' f6l.0
fgricultural and, plantation, 3,567.5 | 1,988.0 | +1,579.5
town, commun;ty,-etc. O AT .
" Total AR 29,252.5 |29,252.5 0.0

L Block III 1ncludes the area where the green—movement
pro;ect wil] be promoted and the future of the land is not yet
‘to:be dec1ded R ' _' L

_ Thls area 1ncludes Pendopo town and the communities whlch
are scattered along the road extendlng to west of Pendopo town,

For thls reason it seems -that the large scale Shlftlng cu1t1—
'vation was: also carr1ed out’ 1n thls area ‘sirice 11961, 7 As a
result, secondary.forest end brushland decreased by_about
5,200 ha; and grassladd and bareland increased by about

3,500 ha.

. V'Soil-Sorvey

.3—1:' Selectlon of Sample Plots :
- Sample plots for 3011 survey ‘were selected by means of - the
aerial and mosaic photographs, 1n_the representatlve plsces in
natural forest,_secondary fqrcst, man—madelforest'end grassland.

Then, sample.plots were decided_after'grasoing.general condition of

. —16-



1

plaCesjthrOugh_the_field;serVey?oflselectedJpleoes]t

'"Survey of Soil Proflles

At the sample plots whieh were decided by above—mentioned“

plOCesS, survey of soil profiles was carried out

2)
3)
4)
5)

7y
8)
9)
10)

11)

12)
13)

© from

5011

QIteme of the survey are as follows.
';Descrlptlon 6f soil profile: l'_'
.'Thiekness of horlzon :h
'Dlstlnctness of horlzon boundarles
nColor L
'Hutﬁ\is

*Jravel

Iexture?'

Structure

Consistency

Porosity

‘MOLSture condltlon o

Leachlng and 1lluv1at10n

' Root (herbacea, llgneous plant)

Collection of s01l samples was carrled out by Sampllng core
each horlzon, and Lhelr permeablllty was examlned
The p051tlon of 5011 proflle 1nvest1gat10n plots is shown in

map -~ (Fig.. 1-2).

013351f1cat10n of Soll Zones

8011 in. thlS area 1s d1v1ded 1nLo 3 zones accordlng to Lhe

geologlcal Structure and t pography

(a)

8011 zore where iron. Stone gravel layer lles (A)
';_ Parent rook is c]ay stonei

ThlS ?one 1s located 1n ‘the east of the watershed whlch

'e31sts at the central part of thls area..

There 1s ) rolllng terrain whlch was lelded by many small:o

r1vers whlch run east or north- east on the terrain at 80-90 m

_ above sea level Orlglnal geographloal features of flat or

--gentle slope surfaoe remain.

(b)

REllef in thlS Zone -could be divided 1nto top, slope, foot-

- slope of rolllng terrain and flat valley floor

.-5011 zone where iron stoné gravel layer lacks (B)

Parent rock is clay stone

%-l 7=,
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