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Nutrient cycle in shifting cultivation
— Changes of carbon, nitrogen and potassium

in the first year of shifting cultivation—

Ryou FURUTANI*, Reiji YONEDA* and Tkuo NINOMIYA*

Summary : In order to examine the possibility of sustainable management of shifting cultiva-
tion from the viewpoint of nutrient cycling, experimental plot of shifting cultivation was estab-
lished in school forest of Ehime university. We have collected plant and soil samples from the
shifting cultivation plot (SC plot) and control plot before firing, immidiately after firing, one
month after firing and at the time of crop harvesting. Carbon, nitrogen and potassium were
analyzed for each sample. From the result, the accumulation of each element increased in both
plots after firing. The amount of newly accumulated carbon in the control plot was bigger than
that of SC plot. But opposite tendency was shown on nitrogen and potassium. High accumula-
tion was shown in deeper horizon in control plot, while it was shown in the upper horizon in SC
plot. Since the accumulation of elements in the soil was bigger than the absorption by the plant,

it was concluded that the shifting cultivation was sustainable at least in the first year.
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Total 0-30  78.76 77.57 90. 05 96. 04

5/7 5/21 6/4 18 7/2 7/16 1/30
)

(HAT © kg/ha)

K8 BHIDAHYUYLERED
TRt

4. % &=

RFEIZDWTIE, BHRICBWT, KANIZLAEEL AdBHDREIL, KRIEZHD Lz, 20
HEHE LT, BELABFORENAANEBZ ) 212X, “EbRFEL LTKRAFICHK
WEhzy, L CHERICAS72Y, KELho TRARTIZEVETSN, AR L
72bDEEZLNTZ, T2, KARDEEIZOWTIE, KA L BHIBOEIICET 2 MEIKSL
CENTBY, FEHS 2emfFr F T, BHETICRED, ZRE DRI TIIS0CHIZRIC R S &
EbhiTwz (fEH, 1974 ; HRHEIZA, 1987, &G - i, 1987), 2o &b, BEHEXIZEW
T, KANERIZEED 5 ~30emTRFZDEBREINWA L7-01L, KBUTOTEIIBWT, i

WAEMOEB»ERL L T, i%ﬁ%g#%x#fbk%x%ﬂto0~5mfﬁ%&w®iﬂi
EOREVERIL L TA-TL Bl EZ LN,

X CR4ITRENTEL I, KANEL r AR E 2572000, KETEEEORAIRLE
HHELT2Oo0ZED0EZ NS, 12, KANEBI b T, FIREHICH 72 FEEDH



KEZHEL, KU IEHHE I RFOBDA RSN\, Bl & 3 HZEDE S W RE A
B L Ex N, B, BHRT, KAR»S 3y AMOBICHEAN LA el E &b+
72BFED, 1.21t/haTh o720k L, #HEXTIE, 6 # AETO0.72t/had, BRI hTwizZ L
W& ) EADRIEDSEN /20, RECTHME - BRI/ R -7 eEZ 5N,

ZBRIZOVTIE, BHEXTAKANIL-T, BELARBHOEZRIKIEICHES L, ZOBHL
LCid, RELFERRIC, HEHENOERFERE L CTHERICA 72D, K& %> TRAFICHE W E
Foh, AERSCHZY Lzbo i oniz, TEOBREFEHICOWTIE, NH ZBIEL T
NOz ™, NOs ™, (Z&ALL 721k, WERREBCTHEBREIC X 2HERLILEBME A, KEERTIERFT 5
EFEYERLEIPICRBT AL, —KICASNTWS (UM, 1984), 2O erb,
KANBERICEMX T, TEFOBEEFEEDSTIED 0 ~30emT, EEISKIEIHST 5 DITKA
NIC & o T, HECTTEIFROBINCE TN OBLAEAR, —REICHEIREL 20, BERE=
HEBRMEOB XL, RRFPICEENHHINEEL LN, T2, KARL ¥ Atk T, &
REAEETHD Lz, KR - KANICL WV ERAEZHEBET L5008 %< %), KBOKTER
MR L7zBLEX N, 20, 18, 820 ~5cmTEFREMMEML -0, fHE Ewz
Bo72) ORIV EZRPLHEESEZ Sh, HHEISR ) BEOF N> AL EZ b,
KANE, 0~5emTHS VO EFICEETFNAERZNIKE R > T, LEOZERICA-TL S
iHtEL NI,

FRULC, MEXTIE, HEORBMTEBRBENSTERIIHI L, ERTEHEIEML 72K
We LT, HRIRRFICH-BEEl M RE 2 WE L T b 720, KRBT 2w, B &3t
BEEDT S NMHERELFEL L, T2, REXICHAAHEEDEEIECDOTREOH THRAAL 2N
K&y, READERVRCEFICBIL, BOBITERIPRE (ko2 eFR HN,

BT AIZDNTIE, BEEKICBWT, KAIIZ L BHIE - AdBHFD A1) w7 ADSKIBIZEA L7z,
COHHE L TR EEKICET THBEFICA- 720, IKE R > TREFICEV LTS R, FAEKX
M7z L7zbneEZ bR, KANICE > THEFOH Y T L0950 ~5emDFE S THINL 7
DI, KANIZ L o THh EEBOFEIERL AdBICEEFN TV ) T AP TBEICASL L) 2L %R
LTV EEZ LN, KANRERIZ, R - KANIZE > TELBIKIZE > T, REDH T
AT LIS 205, 20Kk, KANZR 1 AL TRIFEAICH) 7 2AOFREIZHD LD, 17
HZEBE % LR TEROBEMMBR O N, BERPICEENE ) T A132.4~7.Tkg/ha-yr (7
H, 1988) CTHIREIEHFICEINS A 7 41F2.1~32.2 kg/ha-yr (B, 1982) L#HE I THDY,
ZOZLEhs, ZOFRP/BONIZOR, RAEXNAS»STHA LA ) 7 L%, e (L E0k)
DEFEI - THRIESIZ SN (7)), AU T AhEBERINZLEZ LN, BNE (K9) O%n
5HAMS 6 BIZhr i, BMRFICEINE A Y a0 TBICHINE 5512, MEREOF CTEREDS
B o7zlEZbNIz, £LC, BNENHRA10A FTIETHNDREIEZ 50T, HWEREDOFT
EIHATERZ ), RO CERI/RILZEEZ LN, TNODLEZDLEN) TLOHEIIRDL K
ELEBEEG52TnADIE, BRTHIL LEZ LN,

KANFTO T O ~30emEERTEE SN TVEEGFE 1L TDE, kAN, EHOFRELZRET,
IHERR 12 0E, R CxIIRIX 51,28, BEMIX CI31.03& 3LICDIRT & 0 2, WX ToEmoE &
mrolz, BEFRIZOWTIAMEX TL.19, BEMX TIZ1.49& ) KANR L DML TWB 23, K
FLEBELVBMX OB BEEEEIIE» o720 7 7 LDV TIAIRXTL.12, BHX Tid1.38L

{1



13 ) BEHX, HEX & HITAAR
BIL DML TW225, EFLFL

600 r

500
< iﬁiﬁ&@ﬁﬁ%%ﬁficiiﬁ#o 3
Vi ug 400
£

LEH O ~30em T, RF -2 300
AU LOITHEL S, BHKX, ¥ 200
HEEOWS THINT 2725 “ht 10
RS TLICARTAL EFIOD L ) i
Thbe Shia Rl 2 E AR e, 3
TEsE L b IKE D ST B A5
TETERSINS, FIIXFL, B X9 1999, ERAEM D AFEEKE
X CTIIRAOFTHEIML, KOKH
THREFRI -oTWwE, TOERELTRD2DODI EPEZONS, 12HIE, pH6 THo7-1
BAS, KANIZX o THERBCTpHT7 L EICER L (K1), ZOpHOEILICE ), FEEEILERE =
SZRECHOGEEINERAL LEFROEROMNG | Sk ¢ L3, B+ Rkt 1313Ca”, M,
K' ,Na TR S N7272D12, BT A, VI LA, TRV LAFTERBCREEIN-O LE
Ao, —HMICLEBFEROpHOK T IZ L
EMEANORENKE {, pHOKT & 3kict
BHEOEBSPHESINL LEDI TS, H

0.00 0.50 1.0¥ﬂ:¥(fg% .50 2.00 250

RS AL AR B % 22 2 R B AV B pH O 2 % e
FRF v, FHEHAT 2w LERLED a

T, B A 4 I3 IZCY, Mg K,
Na'TEMENTEY, ThbDTEARICE
FHEELEVEVS I EnbRTWS (A
5, 1997), 2 2BIIBMEX T, KANLSS 3 »
AEOBICRA L 72HED BT & G2 E) 25,
3.31 t/haCHo7zDITH L, SR G, 6 7
HET1.70t/halk, BEMM#LD 5 HSHELE O B4R
BEP o7z, Lad, WWEoHRTRICE T L
ZIRFEDEDEGE R THZ L, BEMHTI
56% T & o 72D 5t LT HRIX Tl1348% Td -
2o D F ) BEEMTIIFICHRROBT LI L o
2o THICKY, WERLLOEFOFHEZINZ
N PG = DG A sz = b s
7()\714,75”/{1—"\) S A jelk V)j:i,i’%‘?d)ﬁ?é, %ﬁ, () FE BYEF (c)HUHL
A I A e S R s M = ] | O e (o E10 J A RS 5 5 e & T i)
Lo THYDOEEMEES N, T/, HYDE EAOT(E
BAMMBESND Z L I2X ) EGOREIIZ S (ArE ()BFR (C)HUIL
Nize TOLHICLT, BEMICHRGPNES

I
1

By e
i



BERI NI,

B IZ19804F F TIZ % S N7 BEMH
HERBRICHEELLET -2 AE
(1981) 7SHHE L 7-fERIZL B &, i
w3, BFR, AV TLIAANEER T es
ML T, 14ETRBIRST
LHEdNTwb, ¥72, Kyuma &
Pairintra(1983) 2% 1 E[ CB I % -

FeEBBHORRTIE, HERET g ' ‘ ' : : ; ‘
4/17 5/17 6/17 1/17_8/11_ 9/17 10/17 11/17 12/17

8 r - FEMEX 0-5
—o- BEMHX 5-10
-o- 3 HEX 0-5
-o— 3 HRIX 5-10

i, KANICE-oTRE, 8%, ¥ BERE(H)
oAb Ron, £ X111 TEpHOFERFZEL (seEn=, 1999)

WXL, SRIOBEHRAERTIX, 7

T AIIKRANIZ L o THEIMLAS, RELEZRICOVWTE, KANERICED L, 2L T, KH,
BE, ) ULEBIZ3y ARICIE, KANATL D EEENEIML:, C0XH 2, BRIPER-T
DR L B OBBEOE WL REIO ML OE Y, BB VL, KANOFESRLRLHLEEZOLN
%,

AEOBEMEERTIE, MR T 2ELY, BRCEBRINLIEDOHIHLVOT, T+
SRS BVT AT R 2 ORFOERSH B LELON D, W21, BEHEEZTT
£2BL, PHITHRTETHS LELOND, 4%, INLOIEEHTRT, MHIICHINICD
WTHEEZITV, BEHOBEM 2 HRRILL T BLEXRH S,

5. & i

RFENOERED 7 — 7 IBBRRFRETMEEEWRKRT LR Yy —TRHFEL TV I RE
F—F EHHESETHEW, BlE2BI%)1CH>T, HHE I > TV WBBERFERF
MIBEBHROE &, REEEHR, BHBAEL FEo CwizZw/itERE—, WS, IR
TEOHRB L UBHOSXOERR, L5 BILHR L ET 5,

6. & £ X

Al —& (1982) HFHTEOKSEEICEIT L%, £ - FRLIEOKRS B L OBHFRT OB
HE. FREURTHE 318 1 11—78.

FIRARFHBEEN (1997) BIRAFRFIMIEEE RO

fa3t Bgk (1974) BEHOT 5. 419pp, FIHFREIA, WA

Funakawa, S., Tanaka,S., Kaewkhongkha, T., Hattori, T., and Yonebayashi, K. (1997) Physico-
chemical properties of the soils associated with shifting cultivation in northern Thailand with
special reference to factors determining soil fertility. Soil Sci. Plant Nutr. 43 : 665—679.

Funakawa,S., Tanaka,S., Sinjyo,H., Kaewkhongkha, T., Hattori,T., and Yonebayashi,K.

(1997) Ecological study on the dynamics of soil organic matter and its related properties in



shifting cultivation systems of northern Thailand. Soil Sci. Plant Nuter. 43 : 681 —693.

Holscher, D., Moller, R.F., Denich, M., Folster, H (1997) Nutrient input-output budget of shifting
agriculture in Eastern Amazonia. Nutrient Cycling in Agroecosystems 47 . 49—57.

Jordan, C.F. (1987) Shifting cultivation. Case study No.l Slush and burn agriculture near San
Carlos de Rio Negro, Venezuela. In Amazonian Rain Forest. Ecosystem disturbance and
recovery. Jordan, C.F. (eds.) 60 :9—23.

BeH BN - Pk B - mAE LB (1987) BEHOXANDEIETORFICRIZTRE. HAERSR
7 371 91—100.

MH A - N RER (1976) BREBEEIEEN — Mg —. 166pp, FZHAR, HH.

M 54 (1988) M LIEFAEER. 399pp, HKHE, HAE.

€8 Bt (HERBESERELZES) (1997) TEERESWIE. 427pp, WAL, HE.

BRSO GEMG (1984) oA - g (W B, IR —ER, E B—ERHE) 266pp, SUKEH
i, B

AR —H (1981) BEMCHBIT 2 TIERIE, WAV ERTRAEICET 20 E
UE7 A B AERRENT o —F ] Rogk 7387

Kyuma,K. and Pairintra, C. (1983) Shifting cultivation. An experiment at Nam Phrom, North

i

AR 7ERE | WAL ET R A o

Thailand, and its implications for upland farming in the monsoon tropic : 219pp., Kyoto Univer-
sity, Japan.

A —Hl (1997) &g, 216pp, WIAEE, B

hEF RIER (1981) db¥ A 2B B BEM. FEIRTTE, WA BT A WA RRACAT SR | A
MR a0 7 o TR —EREFNT 70 —F | Glgk 1 88—98.

Nye,P.H. and Greenland, D.J. (1960) The soil under shifting cultivation. CBS Tech Commun.
No. 51 Harpenden

Nye,P.H. and Greenland, D.]. (1964) Changes in the soil after clearing tropical forest. Plant and
Soil ¢ 101—112.

eeR B (1972) BHAOHEH. 457pp, Hi4ERE, H.

18 RH - i k- &7 G- Bl FBF (199%6) BEHICE %) KANWDSTIEOEFREE
252 %8 RIEIE & OBk HAREE 78 257 —265.

s ORURT - it ZEK (1987) I+ I - AFHOBREOEREE L Z OBMBEFEE B X ORBER
EREEHDOKANDBEDOHIRD EAIZOWT. SR KGR, HERFIREB FBIE [ARE I
DYLKREERE & Z OB BT 2 ABEREOEEICB T 50798 AFZEHEE ME K DERE !
91—97.

Tanaka, S., Funakawa,S., Kaewkhongkha, T., Hattori, T., and Yonebayashi,K. (1997) Soil
ecological study on the dynamics of K, Mg and Ca, and soil acidity in shifting cultivation in

norther Thailand. Soil Sci. Plant Nuter. 43 : 695—708.





