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Theory to the Process of Changes in the Traditional Swidden Agriculture

—Based on the data on the Kenyah Dayak villages—
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T, 32, FEK (350 REHEENK) »S5ESNLBETS 3, BiFEOmBEIR LIcRLARE
IR EALTRKDZIENTEEN, BREOHREITHAAETHD, EHEELLTRT I EIETE
W, THbL, BEMNADEE RGN AATEETH 3,

ZITEBRNFT -y ToERETHBTHBLTR, KEOKE LT, AEFERICBYT 2 PHhERE
(B + KB+ 2> a M) Hhbh o ADSEEE, “RHAROBERSGO 205, BRELET3
[(BAEMADEE] OMMAESEHET S Litli,

COBEMAOFEEIL, FREEVSKRUAAOEE, 50 [EBES] 26EHL> 3%, o0,
BEOFARMEICEEOHBESILA D005 5 BENAOBREREY) BARBEIERLLV,
ECAY, i ETREICAOBE TS -Th, T TIRBHECHERY X740 VLL TV 355G, 0%
DEZOAEMRELS LTV S (BEMAOEEREV) BAR, EEBE S, b—EOHIEAIC
MLADONTLRRELLD, WOoDRUBANFEERIRNEOTH S, EOEKT, THENA
OFE] &, OENAORE] LEBTHILbTES,

75 %, BosErup P\ 3 X S IHBE L DEHIICERAL, BEYBEERBETTL0TSH
3, B EORME b, BENANEESET 2> hTRET 2T L3,

w3, FHNEOEETH 2, THFHBEOENE (D &, Boserup DEZ X b EIILT,
Rutnenserg (1976) 72 &4 [R=#ELHR]/ (BHELIRD + ARBIHH) X100 & EHL TV 3, R K
FVLREENNLEL B, LhL, COEERLE, BpSHEH TS L, KERECHS—HEL " HIME
LEMENELCL B, T, —FEOKOABELEEAELHIZORKNELE>E VS FESBEL 2,

2T, $TEANELLE LT, [ IR O 8% =FH B o O DCREEEL < 100/ GRH AR
HREED & EHT B, £ 5 ThiE, FIAIF 10ERORRIE L &, THIfFOEME IR 20X100/(10
+0) =200, —HIfEDEAIEEIZ 10X100/(10+0) =100 &5 » “HfER—IBfED 2 D BRI > &
KB, T NEFTER, FhETc sBOMREERTIERKRELEET L, £HER



— 10 — R OTIFRIFIRE 5363 %5

6x100/(40+0)=15 & s W KFAREO—HEL D R VLIENEIRE L AR & 120 —iRNER : —
Hep (FE2,

UL, TCTHHMMOBRMSE—EE L2, kKD SEHIZEE- BAORME &, FEKS
SE- LBGORMKIE, ThEN0HEERLTAIILETNEE SV, 25D, FAKERE
L TEHIBEL T B0 THIFHER O BHAE R, DU L bREETOTEEL ST H L, KRR
WBAREEZTLVD S (FH3), Boud oV, 22T, ¥BIMET HEG0EXE RO
L9121 B,

T Hf FSERE O SRR =
1A 30T o o0 (N RE(E13K X 100/ GRH RS -+ ARBRIED X —Rpk R o SIS

FEEDIIIL, IV a vEELAEALTCOAEREOEAR S5y s vt BT 38T 6K
DEBEND D,3 ¥ 3 VHENKENCRHIN S EIRET 5L, 2V 3 YHOFIAIHRIZBEROEE b
S TI6H ERMOSH1E, 2v a2 v2HATHS 154), BN 0E, PR o NERK
i 14E (2v s 72 HATIFBL ORENGEEE) L LTHETES, LAL, 2¥a vilidHh)
BFckoBEsNELT 5L, KRPRAHE WUV EL) B, LHFIREEORHEIIKIRIC
BT 5,

4.4 U= ¢ —EORMMEEHLR

FAEWNREREOBAENACOEE, FAAEICHT IHERY L O ADFE, THFHEEOEY
B, ~27 5 — Mt DHERA, FEEEN, BEETHEERARL /20 Tablel TH5, &0
LifiET s HE R SEREREOBAEIDNE G GFL, 1990),

FEEEILE, TRTOBEME RS2 SESR TV S B RE2BRVT, BENMADEEOEEEE RS
BOEATRETH S, L L, REOHEELT, BEMADEEOEAHILRAHLT, £omxHa
KEZARBETAILENTES, BAEF BT 2 IImELS v O AORESBVRALE, T, TURK
dsROBEEAAEVIZE, BENADEE, 53V ROENAOZEEIGVWEEIOND, Tibb,
Fig. 3 B LW THBENAOEEREG EREEL, ETRELN,

S>% 0y, BEMAMNEEREA Y=Y VEITH27E 0¥ VHUR (AW, BFR) d&b&EL<,
2 AFRIE (C K, D %%, E &% »dific, 4= v ymss FER PRLEVOTS
%,

1950 R UUBRBEZ T, 7 7 ¥ VHUEHD S FICBENRIEH]E 2 RD T2 0 AODHEE Lt T
VWEH, KREVEBENADEE SADRBR—RD > T EHERITE 5, KB, B NOBHENA
O, 41 A/km® @, HET V7 OO AL 25~30 A/km® OFRR (hx A, 1970) %@
ZTWVWA, A ROV ADLFS, FEHHHABERAIHEATOARATIREVLT, ADZHMH
W TH -2 ETH 505, BROBEMNAOERLUETXZ0TH 5,

T 5, FTRABEYT 2 ZEERREORENEE L0, BENADEEREIETS 5, HEIC
TP R O RRERE E > T REEAERD W<, 2L, F REOBE, RAHIRO S
DBEBEAEHNT EMD, BMCBIZENERETT 3, 32 9icoWTiE, &L bR HER
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Table 1. LR OEEE

Indices of swidden intensification of the Kenyah village
R | BENAD | BHUEES | CHPHEE | ha X700 | HEEENE | BEE M | TARBk
Vil- | #E Lo ANO% | oRKE FEERA Labor | EE# DBEME
lages | Potential | Intensity Labor produc- | Land pro-| Rate of
popula- Popula- of land input tivity ductivity | swiddens
tion tion use per inthe year made
density density frequency hectare under from
per culti- review secondary
vated forest
( (acreage ( 4 |
persons persons man -
/km?) 7km?) /ha) | /man-d) | (k&/ba) (%)
A — 833 3.0 726 3.9 2313 90
B 41.4 607 9.1 501 5.0 2099 100
C — 460 9.7 231 7.8 1692 58
D — 523 12.5 292 8.8 1970 50
E - 507 20.0 305 16.8 41704 70
F — 305 2.0 172 11.4 1632 2
(#HE*)
87.5
(avaw*™)

Note: 1) ha M- @A, H@LEl BERIMERMEIEREEOSDOHETH 2,

2)

)]

4

5)

The data on “Labor input per hectare” involve only upland rice production, and the data on “Labor
productivity” and “Land productivity in the year under review” show the productivity of the
upland rice only.

BUEE T ErE & 13, (RENIZ ZB L S WEARNFEE O RNER Y » £ERERT,

“Labor productivity in the year under review” means the upland rice production per hectare
harvested just before the survey conducted by me.

Mot ERZHOLER AL 72,

The upland rice production is caluculated in weight at dried unbusked rice.

BHRIEBVWTOS, TXTORME_RHRERLOT, BENANTEOHESUETH B,

Only in the case of village B, we can calculate the value of “Potential population density” because
all the swiddens were made from secondary forest.

EEZETRAGERIEL TV E0b50, BERiTERY R,

Cultivating soybean seems to affect the rise of productivity in the village E.

6) ha Y7 DIT@EA, JFEAEEEME, BUPREPHIAREMICBIL TR, SEOHTC L - TRERE [Hy: 9

)

TORZEDOFHIFEL YV ORERIT>%, ha Y- b HBRACBELCE F=V,/V, =214 THD,
FEEEMEICBL T F=25.3 Th 3, OHE G, 96 ¥ 2 F 5% FHIRIF 2.30<F<2.33
THZOT, WHE SICREBRRRENS NS, BEEIMEEECEL TLEEC, F=323T5%3
OIHLT, BHE (B, 119) @ Fog; Offiid 2.29<F<2.30 TH B DT, BERFKFIRESh 5,
Applying the way of “analysis of variance”, null hypothesis of “Hj : mean values in all the villages
are the same” was rejected at 5% significance level, concerning the values of “Labor input per
hectare”, “Labor productivity” and “Land productivity in the year under review”.
THRMBROBHIEIA L VS DR, fev— v+ ORHASFHERIMD “kh SfESo TV AR ERT,
#oT, ThLAOKEMIZ, BEKDS, H20RVEREME L TRASATOR VMR (B
KIEH) DOfEShTWB I L&Y,

Swiddens, except for the one made from secondary forest, are made from virgin forests or logged
over forests which has not been felled by swidden cultivators.

* Upland rice production ** Pepper production
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Fig. 3. #EMAOEE
Potential population density.
Note) #H L2 EBEMNANTEE RS
The more upper right a village is plotted, the higher population
density the village has.

HE WV THREMICHHTE T ENYEIR87.5 EFVEERTH, EEIIH MR T2 S EHM
BEShDAEEMLSFVOT, FRIHMFRABEEOENERIETT 2,

ChoDERE, —MPSHABEENIMRLERL TH:DH Table2 TH 3, KHOME I,
—RERTREROZBEEL, 7=+ —KOBARBEOHAZRT,

—MRE 7 = —BEOPITHELRVARONZOR, THRAAEEOENETH 5, — M
(EBEMADER O LR THRPHO S-S BENL ERA-FBHEELHOET « TihdEd
(BMEBRUEHNONE) OLF] L WH —H#HO X H =X a0, UL, 7=+ —KOEE,
MBTERA DE R QKT — T R SR o ff{b—~S BEt>H B L E o LR - BUER THidEl
DIETF] &85, A

LD, [BEMADEEOE T @G> BEERD LR - REZE THEEROETF) ©
BREZMEREAKTE, 220, BENANEEORVTRETRIFHEKNE 20 H@EE I b
R34, B L THBRAOEMEMMEV D S BEF THISERIET T2, Hicw) e, Bl
OEZBEBENANEESF, FREI—EHHEO IO LAH SR TVBRERDT, B
e RFBENNE LS, FHETRAOER, HEEEHRBECRRECHMIZASN5DTH 3,

it Table 2 IKFEE N3, —RERIICE ChHEV [BENADBE QKT HF HEE 0 £H1t
—=FHEHL] LS, —RFETIRBRLOBRURBEICL - THELTWBDTHA I
ZOMBICA BRI, 7=+ —HKOBH & —BEAE OROHERE 5D LRI L TR &L,
Fig. 4 3, BEMNADEE & T HARAFEREOENELOBREELLLOTH S, ELHSHTNME
Do TOBITO AR HERRED 3, »3HECOBHOKBRIHSELDRRETRT, —H, 7=+
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Table 2. —#af& 7 =+ —EOH| & DL
Comparison between the general case and the case of the Kenyah villages.
BB OREER , .
St f vill 2AF—=v1 27—V
f‘é‘ﬁ,ﬁé ages of villages Stage I Stage II
ndeces
. . — EA W > > o> > — — SN
BRI A DR Ge;&flelgal case %w }’?i‘gh
Potential population ~ ) -
density 7__.‘,—& {&L\ e e e € — ’%L\
The Kenyah low high
F R ERE General case saving ' intensive
Labor intensity p o= — Hif] « ——<ccce— &Y
The Kenyah saving intensive
—-Egﬁ %L\ —> > > > > —> > —> —> f&L\
@ EEYE General case high low
Labor prOdUCtiVity 7;_\,—% %L\ e e e e — — — f&l‘\
The Kenyah high low
—‘&Eﬁ {‘&L\ > > > > > > > —> —> EL\
+HhAa FENE General case low high
Land prOduCtiVity 7_:.\7—7&' {g‘L\ e e — %L\
The Kenyah low high
— B 55> >5 5> B
-+ SR S O SR AR Gegﬁe";al case low }llﬁigh
%ntenmty of land use P o e Euo
= - -— 5= -
requency The Kenyah low high low
6ﬂ%l *?%6riréﬁ+§%§d
al case underdevelope evelope
I ener ol o \
Sofial organization 7 = v — Ik —HEE < HEl <o FE
The Kenyah partially vanished developed
revived
ﬁmﬁ(ﬁfDéﬁ 7=y —JK gl‘\<—<—<—<—<—<—<—<—<— DTS
Infiltration of The Kenyah much little
monetary economy
itk AT J =y 1K AR « « <« « <« <« Bt
Location The Kenyah suburban interior
P> 2 7 & 7=+ —1& HISNEER] < « < <« «— < RERNN
Swidden system The Kenyah unsustainable sustainable

*LoBEOTHIEEN ZRER THEERTS 5, REWIMEERIS L TRT &3 HENTET 5,

In the case of the Kenyah, land productivity means “Land productivity in the year under review”. Long
term land productivity of the village of stage I and stage III is reversed, as shown later.

—RDBEDE M SET~OHR (EREED 11, BiECL3EoAHA%ERT, #-T, 7=+—
EoBETH, BEEEZRTAE, FhfhodZesvTir, —RFEREICRY, ol s
KA (b ST Bibd3LEL 005, —BFAOREIIFEZ T >Thbi, D&,
EADEESEA~BEL 5413, THRIHOHEBILAET S5 (BrRooKFIELD, 1972 ; FAO Forestry
Department, 1985), MB/SEHOHBEEHROF IS Y2V T4 TLHE DD LTH S,

LlEE b, B> 7 = —HEOBEHH, —BFAEE<CHDRVODS—HBRRTH 5, WV
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low Potential population high
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- . :

= S,
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General case

Fig. 4. BIEMADRE & DT REE o BHE & OBEE
Relationship between potential population density and intensity of land use

frequency.
Note) / s BB
Migration
N BELGOTEORICE K BEA ¢ -BERLCRED)
In the case of staying at the village for a long time, the Kenyah village might follow the

general case.

&, BB LD ANBESETT 20 bo ¢, KEENERINI0THS, BEOEMLAT
RIS NS > 18D TH 3,

N, TTREBNEEIE, VAT 2L 0Bl 2bDEEI LN,
FTRERBEIORIT 2, 7=+ —ROBEEZ LV I HARBORADEW, SRHE &
KEJNFIEE OBNTH B, FEMMIED, BRI, ks s, 48 L BRBEEGOZE
LLTHRFohD,
NSOENRIHFIRBEEOENEICHEEEZ 5L LS, THRIEEABEOZLAICIEL S
g, HHIAEATWE & ARENNU THFHA TS 20, BETWEE 53 AHMETS
3o TEEIERE R, KENRBRTE SRMETEY, 2o, FERSR LS, BN, S
Bith © "RMONETEL 155 (Jorpan, 1985) L5 TH B, -7, LHAHEEOENEICLIh
EEIUFEF2L, COBBEMIELVET S L, TIENIERNERI < h LERIEO A KT (&
UM KBEFERE, RREOREEH £ 0 GEE i, BRI clMEs&ROEL, FH
RO LMNHED 20T, KRPEEE L OHERE IR EZITS C L1085, 5 OEH IR
o &bt 2% D —EORMICE THASRIE L BT o Ll SmAtE LcHfMET 2,
EOSIERMSEENBIRO (AXBBEBRESIIPU-HITHEZ L ERKETZRY) COoFPIIELV &
SicBbh b, BRGHMETIRBEEMESF OO TREIEIZE» W, MISHLLEERIESENS
&, EOETARBRECE LS5 TH S,
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#H-T, bLAESOBEENAETH 3700, BEMADSE S HFBBEOEKNE OB
B, BRBEOZERICIZDDOTHALHERTES, &I 5M, HERIES OETEKICE(LIE
ETVBHI &N, TTURENTVS GFL, 1990, THEO®EZL, BAGRESEHMHLTR
P E LTRHHLTLESDOTH S, 0o, HARKETFTE KLU, £/, TiREBEOFHSL
HBEXEEEHVWRTTHEbp0bod, BEROBEETHAEREREY, ARBORE, TR
HEu5k0d, LULALKOBBICEIVEL TV ELDOTHEZEVR B, - T, HARERHEDE
Wid, B ARIBES LR ORENER & RB 0BV L BRI LS,

w3, BEREICOVTTH S, BOBOOEEOBPNIFERERFOBELENIZEL TV
O, EMEEORBEATH S, ¢ TRBNLLI K, FTHRE~BEI LT, HRREOR
BRERT 5, COBEEEL - TRE - HEY A7 oDBELLLDTH 5,

£, —HRavey v VHARBLEIIES s T AMETS 50T, —EOTHIcH T BHE
PIN#ERZES TR LISV, 20, B0 SENEREZAESATLIRRERLANSE
Y, KGN —EHIE AR T & 2HIES L,

THNODEMED, 7=+ —HROFRERITHI » TO RIS Y 2 7 £ 2 ER X 2EBIC -
TWaEELZOND, ol BENAOBESBETLLC DL T, TMIFIRBEEORNE
BEE - 0 URERIRIEEHD ©TH 5,

Fig. 4 TW5 &, BAEMOBEERH (BN¥EFORBOED) KL OHMMIRE D, > DEED
FFhRotENRE 2, £LT, 2OHIEEESE L TREPEZ, SRTRENZ LI, &
AWADEEO LI >0 THREIRER I T DTH 5,

BBRICRFT T~ 2EHE LT, [ THRAHEE RGN~ BEKNL] OBESR-TWE, ICIT
i, A2RENEBHICEVBERONAZE S & 42BIFT 2 &5 BrookrFiLd (1972) DORTEAHE
ETC 3, £, PR OSME (RMBHOEH) 1, HobicRIEMSBENEREYSZ D OEH
BEHMEE3 (Table 3, 7272 L, B+ A B = BUER +3thb B/ (PRBIIE + BN
)] TH 5, EBIGGHET 25613, RENRDROBEOS SRR ERAL 2 S, TRAKGTE
1w A = BLAERE VA B/ (R AR AR + RBRHAD) X “iRMKHIROBEEEIS ] &7 5, THRicV -
T, KA EL B2 o h TERORPENIEER ST > T 5, $/, FRENELEAT S L,
B S E HESRI I EINT 5 S EA5REA TV S, L L, CoFFEEM SR IcHE
ENZILAFRELTVEZ0T, EBIUOAROFEWELL - TV 5,

PhEc ko kGRS X » THEEWMNBART 2 LRI NAD, EESESERTEHLE,
BROOKFIELD DRBiiEd &, HERARE TI AR IROETH> LT 50RUKRTHAS5, Ths, (i
FIRSE 0 BHL—H BEIRL] OBETH 5,

HoT, 7=+ —KOHEMY 27 2 OEMLOBIEIL, Fig. 5 KRTLIILT2DT 02 R0FHS
ELTREND, 7o IRBVT, THEBOAVTERU LAWK TS » T HERO L HERHIE
KFT+20TH5, Lol, 7owRNTRENSL LI, BEEOTHAEESE TP HE
Eagadhd, 4, BREDEEATHE, BENIMEERERE(ELDTH S, L L, [ERN
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Table 3. RN/t

Long term land productivity.

LAF: 3 EEEY B oFEEEHE (Rp./haly)
Villages Main crops Average output per year for a long term
A BERR 27 840
B PBEfR* 76 320
C PERG* 65 440
D BEfE* 98 520
E BERET+ 54 X 188 160+ 44186= 232346
F BEfR*+ 3 v a vt 13 040+ 2 587 800=2 600 540

Note: 1) PEFEIZ F RETOMB CTHEL 2, ®- T, RABOFCHENHOSTIENN it ENOREE

2)

i

The average output per year of the upland rice is calculated in the price at the village F in January,

1989. Therefore, the amount of the average output per year for a long term can indicate the height

of the long term land productivity among the villages.
FHEO3 v 2 vENHR, 2 S KBENICRETES LEEL THELLETH 3,

In the case of the village F, the pepper gardens are assumed to be utilized permanently.

* Upland rice ** Soybean

*** Pepper

Hrkigk - Bt

7okER] D HE - BEHANEEORT - F@i -
Process I migration fall of potential save of the labor
population density input

FBEAEIES |5 A A T e
rise in labor productivity, fall of land
productivity in the year under review

FatRI L B W WEEROBRE - &5 e AT 0%k
Process II migration infiltration of
monetary economy condition

THFHEENESHL -- LR D R
intensification of the collapse of tradition
land use frequency in the community

RH T kgD ER S

rise in long term
land productivity

deforestation and
forest degradation

changes in sacio-economic

Fig. 5. SHHRERMLOBE

Process of the intensification of swidden agriculture.
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otz HRHEL -FHLLBZLTVWEOTH S,
5 # 3

BERHEREERL THRBERORT 2T - R BEABLHZEEORMY X 7 L0ER
i3, HEBMEFHSAHBRIGR T IR, BB HRNTRERRER SO L L TEETLIENT
%3,

2%, BRECLOBENMAOED» SEBRENAES IR, FERARTES L, HBEEEEZEDS
EEE S, HEBEY GERD ficiihid, REL 2FEEBoLERNBL X, L) P oMM
FrEoMB L TYW L, —AHT, BEEougcld, KO THRFIAVELSEREEORE
HBEVEVIBERERHOZRICERT 5, BRENZLIHEKBSE S Lot alEoTbe b
5L, SSKREMAEOFEICL D THAIMEMATERVI L bHVE T, DR TRE
FIECHMOBEE Y 2 7 A EOETET THEST 5, ko0, ARBROLEIc2H
MUtk LT Y, HASOOBELINEE, BROBDTV LEBEE HS, B SREYAEA
S (EB, 1979) bbb od, RORBHRELEL L TOMBLEL TW(BEEHATL S,
CoBEE, JoRAEThIBAFRORZEORIETH D, T/, ARWIHAEHE~OBITERE
TbHd, hd, BE¥EFORE-THF HOFENL] OFE#HNTHL, 2ONE, TAOEQCET
—+HIRAOHBIL] EVHIFEFEDO~Y FEFEST ZHETH - 12, :

LirL, THFHOEE Y, EERSHIFE2CEEL TV S bz L v, {EESEHA THI R
T AEELSRET S L, BEBENLEETIOTH 5,

Bi®ic, AR TRBEMAOEEOEBBEE*HETE U h 10T, REOEL LT, FEHEEMD
BENADEEOHMARESEHEL 1o, HZEBERRHTANE L TBENADERLERT 25
HEEEL DD, HEVIEBICHA LT VESZRATE I LHLEROLBHANTL, INDE,
SHOBBE LIy,

-] *

GED BEEEYTH SNECHLTHRAURENS L0, BAMCIENERTHFIRES L
T, $X8L5IMERY D ICHEEB S W FBRUVEFORBTH S E LTS (&R, 1982; Hith
1985), ZCTWH TIMFIFHEEORKE) 3 I EHMcsI 3R ABEREOA»EMBE LT3
DT, —HPNBAERNE L ENEERICT S,

(E2) EAFKEHE, FREMRODVIRICEAE DT ZNETHSHY, I TCREFELERE—DOELTH
HL1,

(3 FEWERFLTEMRALALBROILE2ERI DL, BEOY A 2 vE L » THBRRHS S
AR E O S ERENTH B, L L, T OBEAHOKRESAEI R ZHLRRTRIM S,
& 7z, EAEAREROFHRBME S BRIHT 2 BBIC 2 &, TIRARHROBESIA IURE T - THY, B
T RHAROFATOKRBEBRET 3 L EL o b, COKI L, FBROKNARTHATETS
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Study on the Application of the Agricultural Intensification Theory to
the Process of Changes in the Traditional Swidden Agriculture
—Based on the data on the Kenyah Dayak villages—

INoUE, Makoto™

Summary

The Kenyah Dayak people, who are traditional swidden cultivators living in the
interior of Borneo island, are incorporated into the market economy as they migrate
downstream. At the same time their social structure is also changed, which is further
accompanied by the collapse of the rotation system which was previously sustainable.

This paper clarified the theory to explain such changes, by way of improving of the
theory of agricultural intensification. Two new concepts, “Potential Population Density”
and “Intensity of Land Use Frequency”, were defined in order to include the case where
swidden rotation system had not yet been established.

Generally a series of processes, from 1 to 4, can be seen ;

1. rise of the population density,

2. intensification of land use,

3. intensive labour investment,

4. fall of labour productivity and rise of land productivity.

In the case of the Kenyah, however, a unique process is realized through migration ;

1. fall of potential population density,

2. intensification of land use frequency and saving of labour input,

3. rise of the long term land productivity and rise of labour productivity.

Although the process, from 1 to 2, does not seem to be reasonable, it is appropriate to
conclude that the process was generated by the economic conditions in which a village
was involved.

The discussion helps to make clear the mechanisms of change in swidden agriculture.

Received March 22, 1991
(1) Forest Management Division



