(&7 : A Rk

TSR E AT

AFEL, WOBIEL () OFERE LIZOT, BMRKFHHAE 1 5&ICESE, 20
AL ONEDE G R USHTER DOREROBEE 2 ART D,



ok sk skosk sk skoskoskosk sk sk sk skosk sk skosk sk skoskskoskosk sk sk sk sk skoskskosk sk skoskoskoskskosk sk sk sk koK

* *
* *
. ®mHXFFR .
* *
* *

ok skoskosk sk skoskoskoskosk sk skoskosk sk skoskskoskosk sk sk sk sk sk sk sk skoskskoskosk skoskosk sk skosk skosk ook koK

AR, ROFITIEL () DAL 2S5 Lz T, AR (BF 2 8 £ 30EE w5 9 )
H 8 ROBEIIESE, ZOWMILONEDET KOG LHFEEDOEROETEANEKT D,

=] b4

p=(11[Y

AR T AV EEEEANE I SN - N

FFEE%5 11 B [MOHD.EFFENDI [Ecological study on soils and vegetation of fallow lands under 1
BIN WASLI shifting cultivation in Sarawak, Malaysia.

(=7 - H T U7 MOEML S MR EICB T S
REH DA & T HEARIR )




iridovirus and vaccine development

(Bt~ A4 A4V ROA L ADE DLV & T 2
F L OFAF)

PR B K EE VA S SO - = Ny
ORI 15| Hroo — Phenotypic diversification of infectious red seabream 8




B N ] EFNYR 7T 4 BEY TR

K4 (KF) MOHD EFFENDI BIN WASLI (v L —17)

FAL O M it ()

R VAR Y HRME 11 &

PR G- DA ARG 4 5055 1 JHRE Y

AR GAEA H P 2149 A 18 H

A G SC R H Ecological study on soils and vegetation of fallow lands under shifting cultivation in

Sarawak, Malaysia.

(L= 7 - BT 7 MNOERLENTZBEMEZICB T DR A &

T HRAEIR )
» R WA Wasli, M.E., Tanaka, S., Kendawang, J.J., Seman, L., Unang, B.,Lat,

dJ., Abdu, A., Morooka, Y. & Sakurai, K. 2009. Vegetation condition
and soil fertility of fallow land under intensified shifting cultivation

systems in Sarawak, Malaysia. TROPICS, 18

BEEXE & B # WP R
gl # % GAEM BEH
ElE - S i N7 S N1 18
MXONBEDOEE

It is widely recognized that shifting cultivation systems in the tropical regions require fallow with
sufficiently long duration as the indispensable component to allow lands after cropping to recover its
fertility as well as to control weed and disease infestation during the cropping phase. As the
consequence of the current socioeconomic conditions including increasing population pressure,
changes in land tenure and declines in labor availability, the shifting cultivation systems are
undergoing significant alternation, that is, intensification of the systems with a reduction of the
fallow period as well as increasing duration of cropping. Chemical fertilizers and agrochemicals are
often applied to compensate the function of fallow.

In Sarawak, Malaysia, shifting cultivation is widely practiced by various groups of native peoples
to produce various types of crops for their daily subsistence. Among the natives, the Iban people
accounts for 29.1% of Sarawak’s total population. The traditional shifting cultivation practices of the
Iban were mostly conducted in fallow lands with relatively old ages or natural forests with one or two
years cropping. However, with the alternation of socioeconomic conditions during the last few
decades, as in the other tropical regions, their traditional shifting cultivation practices have been
changing into more intensive land use systems. In spite of increasing importance of cash crop farming
i.e. pepper and rubber due to their needs of cash income, they still continue to produce upland rice for
their subsistence with the intensified shifting cultivation. As the results, in order to save labor and
time, the fields for shifting cultivation tend to be located around cash crop farming fields which are

located close to the residence, roadsides or riversides. Such allocation of farmlands also causes
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intensification in shifting cultivation practices due to limited area used for farming. Although some
researchers had claimed that intensified shifting cultivation systems would lead to land degradation,
still limited information has been verified from the ecological viewpoint. The main objective of this
study is to clarify the changes in fallow ecosystems and their functions with alteration of shifting
cultivation practices of the Iban people in Sarawak, Malaysia (Fig. 1). For this purpose, 4 topics were

studied as follows:

1) Vegetation conditions and soil fertility status of fallow lands under traditional shifting
cultivation practices by the Iban - special reference to their traditional method in selecting sites
for upland rice farming

In this topic, soils and vegetation of fallow lands under a traditional form of the shifting cultivation
practices were studied with special reference to the farmer’s traditional knowledge to select suitable
sites for farming with shifting cultivation. The study sites were established in the Mujong River
region, where a rather traditional type of the shifting cultivation still maintained with a longer fallow
period. It was revealed that when selecting sites for upland rice farming, the Iban comprehensively
observed the vegetation condition of the fallow lands; in the early stages of fallow, lands were
frequently dominated by plants that they perceived as indicating infertile soils (for example Imperata
cylindrica and Melastoma polyanthum), and, therefore, were omitted from the candidate for farming.
At the later stages of fallow, the farmers investigated the stem diameter of trees and selected sites with
well recovering tree growth for the farming practices, which would provide sufficient amounts of ash
at burning time as plant nutrients. Furthermore, the N availability of soils in fallow forests with well
growing vegetation was higher than those with poor vegetation condition. It is suggested
that N mineralization of soils in the well growing fallow lands could be induced rapidly
and plentifully through burning practices. Thus, the traditional site selection method of
the Iban based on the knowledge on vegetation condition was found reasonable and
appropriate in supplying nutrients to rice plants through burning practices to achieve

adequate rice production.

2) Vegetation condition and soil fertility of fallow land under continuous cropping and short
fallow shifting cultivation systems in Sarawak, Malaysia

In Lubok Antu and Engkari River areas where more intensified shifting cultivation was conducted
compared with Mujong River area, vegetation condition and soil fertility of fallow lands were studied
with special reference to the rationality of the farmer’s traditional knowledge on the site selection.
The shortened fallow periods with extensive cropping periods in the current shifting cultivation
practice has lead to poor vegetation recovery, resulting in less ash input to soils at burning time.
Compared with Mujong River area, the soil fertility status was lower with more acidic nature and

poor nutrient contents.
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Instead of relying on insufficient ash input, the farmers applied chemical fertilizers to maintain the
soil fertility for sustaining rice yields. It was revealed that unlike the case of Mujong River, the Iban’s
traditional knowledge related to vegetation-based site selection method were no longer applicable

although they still possessed such knowledge.

3) Comparisons of nutrient condition under two types of fallow after intensive shifting
cultivation practices: Imperata cylindrica and Dicranopteris linearis lands

Under the current intensive farming system, 2 grasses species (Imperata cylindrica and
Dicranopteris linearis lands) were often found dominant in the fields after cropping. Located near to
the residences, these grasslands were commonly utilized by the Iban farmers for upland rice farming
under the current intensive system. In this topic, the nutrient stocks in soils and vegetation under
these grasslands were analyzed in order to clarify potential productivity of such lands for upland rice
farming with the shifting cultivation practices. The study sites were located in Lubok Antu area.
According to the ecological aspects, D. linearis lands would be suitable for farming because of the
larger amount of nutrient stocks in soils and aboveground vegetation than those in 1. cylindrica lands.
However, farmers preferred to use I. cylindrica lands for farming due to the persistence of thick root
mats layers in D. linearis lands even after 2 to 3 years of burning and farming. It is suggested that
under current fallow/cropping systems at I. cylindrica sites rather than D. linearis sites, chemical

fertilizer application with less ash input could apparently sustain soil fertility.

4) Can old fallow lands become natural forest in relation to vegetation condition and soil
fertility?

While the lands located nearby the Iban’s residential areas were intensively utilized, fallow
lands located far from there were left unused and abandoned to convert into old secondary
forests. In this topic, investigation was conducted in the Batang Ai National Park and the
adjacent fallow lands on whether such ecosystems of old secondary forests would recover and
reach the same ecological status to natural forests. The results showed that the vegetation
under natural forests possessed better tree growth in diameter than those of old secondary
forests (about 50 years) and young fallow lands (less than 5 years). Irrespective of forest types,
all of the soils studied showed strongly acidic nature with low nutrient contents. No clear
differences were observed in the soil physicochemical properties among the forest types
although the soil pH in the young fallow lands were significantly lower than those under the
old secondary forests and natural forests. The results suggested that because of poor soil
fertility, a fallow period of 50 years would be insufficient for the land to recover its vegetation

condition as equivalent to natural forests.

In conclusion, the alteration in shifting cultivation systems of the Iban in Sarawak, Malaysia has
caused significant changes in the vegetation condition and soil fertility of fallow lands. From this

study, it was revealed that the farmer’s traditional shifting cultivation method had been a useful tool

3
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in order to produce a sufficient rice yield in a single year with almost no fertilizer application.
However, due to poor vegetation condition and soil fertility status of fallow lands under the
current intensive systems, fertilizer and agrochemical application replaced the function of
fallow to add nutriments as ash input and suppress weed growth. Along with changes in the
ecological roles of fallow, if the farmers would continue rice cropping for their subsistence
through the current form of shifting cultivation practice, appropriate selection and application
of fertilizers and liming materials is indispensable to support rice production and conserve
environments. On the other hand, large areas of old secondary forests recovered far from the
residences. Taking into accounts the fact that in Sarawak, natural forests remains only as the
protected area or national parks, such old secondary forests should be take important roles in

forest conservation activities in the state.
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2D TANANFATT DFFNEL. FTIET Y IEAKIE D A VARG EIMAE Y A VA &
FOIFRRTIEA VTNV TR ERMONTEY, 4V FRUA VAL TR I TN D i
MIRFERTH D, RFFETHOLNILETY 7 F o O%BEHNE, 26D T A IVARY 7 F 1
KLTHIHTEDL LD TH D, AWIFETIE, KUANVADLERBISFHEEZEAL TARL
O F UL, AOMEEER LT, ZOHIFICE Y AR THRAEL T D RSIV LSO
AU FUANRBEIIEIC S, KSR ERET 207 FUBBNAREL B 2 6N,
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ML ONKEOER

AWFFEIE. WATEROZHMEZ R L7 BTt MEa2 R L. 2ot YDy TR 2 il -+
LFEERLIELDOTHD, ZOMKRFET, BHEMICHARCH, RATE2EHITZ LR
FHFEDFEFICAIL TRV, o, oo Z IS HICHREIRFSLD,
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BEDEOKEMBHEICBNT, vF A AU FUA LA (RSIV) WIZEDHEFITRE L, BE
T2 EBBHEEDN 0% HETHI LN, BIIETIERBEEORIWVEREEZ TV
Do RIRDOXH E LT 1999 EN DB AN~ Y UANED 7 F o BRERME S 1L, £ DFRMERTRD &
nice LrL, ZOREPTHTROFHIDEFICR > TELAOND K2R 0 . SHITHR
RO FUDORBPLEENTND

TAED RSIVIHIC K DHFHE DR E LT, YR DILR A ZE T Hivd, 1990 4 D% RLIRFIC
i?ﬁ%f@&mm#ﬁné%ﬁﬁ)lwlﬁ’iXX% TV, INFTHIEAEL, 1995 F

213 20 FEG OMFECTRAENRE S, BETIE 30 AL TV, BT T REEICE VT,
fﬂiﬁ % FaFlECOFBUBGFFH DR N THE SIS L 51 73:07:0 K, AU RUANLAFDY
A NVAFTEREOENZ LML TEY , BEBAFEOILRSORIETY 7 F - O TR N 457
WL ol Bl E LT, WATA Y RUA N RIZERDOEZ > TNDH T ERBZXLND,
ERRZ, BABIOEEOBREBLENDDBES A Y RUA L RIZITE BT EOSEENRD &
TS, RSIVICEERMERFIET 272 BIE, AU A NV ADFEFHR, RBMEEY:, iy 7 F
DRI, TR EZEN R L RIRPVIETH D, L LN, BfEETAY A LA
DEFEVEIZ DNV LB s T OHIHIZEICE £ > TRV . WRIIE & 7 A L ZADOMEROBHRIZ O

TUHIFEE A ERNS TR0,

ZOXIRBERDOE L AW TIE RSIV A THROMEIRZFE L S5 Z &I K » TRGEIAT
DELRZHI S E L, B DR OFATROMFAET 5 Z & 2B B WA IMED EWETR Y 7
FrOFE LD RSIVARZRET 26D TH D,

1R TIE, WITHROMEROZREZREFTT 570, BAVEHOEMY )5 RSIV Jifk Bl 4 Il
LA INAES %Lto_ﬂ6®9%Ulﬁi@%2$754m%)IGTY1QW4$7J$
k) BEOYU-6#k (2005 47 U Hhi3k) @ 3RRZHEEEE & L. Bis 13 L O ERINER OFHE
WTHRT L, BafFOMETXTEED 7Y % %28 (major capsid protein, MCP) DY —7 =
VAR IO T HEECORREE R 2 (RFLP) Cakli LU7=, BRI ORIEY in vitro 38 &
W in vivo D[ Calii L7, in vitro DFHfi & L ., iz~ # 1 k& k@ CRF-1 #jia % FH
VN, HIREEEE T Y A L AR OMIEA R A MTT R (2 h=2> U 7 OREETEME = AR
BEWE) TR MRRABEEEE Y A VAT ) MEEOE(L L BT BMSEBZIC X MmN Y
A IV AR FTER ORI DWW TR, In vivo DFHlE L LT, A ERRE Sg D~ 1 %
FAWT, EREC LD TR, U A L ZAOENENER X OB LIC OV T~ Tz, £/,
BROBRN~ Y OARNETANAT 7 F 2R L 2 CTRIE LT~ &2 A 1D (BUEalER)
EATOHURHEIC W TR LT,

MCP fE D> — 7 = o 2 %7 > T2 5. 3 S D4y Bk MCP fElk ot FR AN &L D Hh
ot L LARNS, T OMOFEIC W T RFLP #2417 - 7255 5. ] PRI S ALEL % DN
VRN — THEDGRD B AL, 3 DOSBHRS R 2 B s T ICIXE TN e 2 B AMEAE
THZENHBGNE -T2, In vitro DRERIZBW T, U6 B X O U1 KX KST-Y-1 86XV b
BRI ERNE, I VOHEAEPE RS KON ORI R A R LT, in vivo DFRER T, U-6 #RITEM 72
FIER L OEVE T EEZ G X Z 3012k LT, KST-Y-1 #i X O U-1 BRIIFERC) 238 iE s L OY
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HBHNIARVE L 2R LT, BLEORERG | WM BT 2 MR1E 3 tREl T2 ZNE2 5
ZEEWOMT LTz, RITAT 7o - WEEHBR Tl V7 F UK EBEBKRS - B L2562
JEGLBHIZN R DNGRD B AN, U7 FUMRE TR DR T 24T - 72 & IR GBh Iz R 2
JFonignolc, 2D END, 3 RENZITHURMEICZRE R H D Z L bW OENE o7, Bl ED
TEnn, R DEMGH D VTAFERCROGBED A VAT, e D85 L OTE ORI &
FOZ LWL LTz, RIFFC, B2DFMEEZF ST A VANER UE BICERT52 L, £
W 2D T A NAGERN B D RIS 5 2 L b aBETH DL Z L bndhve, Rk X

INCTANVARRT EICHURNED I L7 2 L 1X, AT T 2OBEHEBR L2086, NELY 7
FUHOWE B ICRET HDMNENHDLZ L E R LT,

Fowm TR, LEOZ R BEE X T, K0T 7 F o O ERR -, FiHlT 7 F 2%,
RSIV OHUFIIZEMEIC S U CRERGUREZ 22— R T 585 T2 MAAA TRILSE 5 Z &3
RERRIGHEIBL AT L2, ZHIZE > TRBLLIEVA NV AFRZ 2 R—R 2 VT 7 F
&L CHREERICHEA L, BB S L H AR IZIE, RSIVU-6 kO H 7o NE B4 =
— F79°% 18R, 351R B LU MCP fElgz v /o, £9. 246 3 OB L EMEZ RS D
72lZ, U-6 RO 2 B OB RN 2 E L, RO A U KU A L2 281T 58 &
DOFEMEZER~RT, SEIC, FEEHEEE pet-dla X7 X —THALZOL, KiG# % P EiEH#k
S TYHNEGETFE2REAT I RGHEEKEZER L, ZOREZERL, BREBYEEIToZO LAV
<V TR LTEEERE Y 7 F e Le, ThWoDU 7 F U CTHRENERIZCY X A 2 L0 h%
L. 3 HMZICHEBERBR AT > TR AT, RbEWIRE R LIS FIZONT
X, L0EWHIREZHEL T MEERYEICA GERIEDHEEZRT 2 ERAHE IR TV
Edwardsiella tarda O4MES 378D - (GAPDH) & Offe % 237 & L COBBLS 51k
EERILE, o0 ThH, w24 2RV 0E - B EITOBESEEZRF L, &5
2, I T F OB E T T 272012, U7 F U OB XD IRN T A L A5 Ai
D FHIE 2 G~ L7,

AVIR—= L BT T F o DY R A STk R 351R SO FEHL S LR 7 B B R
HERNRO BITe, ZOBAFIROT I/ BESNZOWT, fitf Tk J OV BErE & i L
2L 2 A 100% - L, RSIV Cldiih CLE LR TH D Z ENHGNERY . Z Ok E b
LIS LI RGREM Az 2 IR—32 2 U F U NFAT A NV ADERIZE 53, JE< RSIV #F
WCHENTHDHZ LR ENT, E. tarda GAPDH L Oft& % v 7 BFIZHOWTh, 45 7 il
Bih R 2R LI=DTY 7 F o DR DR ORI R S LTz, YD U A )L AB B Z i~
TR, VA NAEIFM T P TEIRHINEZ D, RaryR—x MU I F
DN FNTRIE R FEAE SN DPURR T A NV AZHRET 2 Z L T, KNO T A IV ADIER Y & HE5H
ZRHIT b0 L HE SN, O TIR, BIEEERAHN THLY XA A Y RUALRIZD
W, FATHRICIIIFEICZHEO S 5 2 L2 BT L, EROE T A L AR % iz
RIEACD 7 F ANACE D BRGNP CE 2 a0 R —3r 0 MU I F U a4 % LT, RSIV R

15 L BB RAEZB IR LT, & DICEENILN > TV DR E LT, BREPICITRENES
PURMEDN $72 5 RSIV DAFAENR HIZ 7R~ T2, TEDNRIR D U A VADGATT D FHIEL,
TV BEKIE D A NV ARBYMET TR MIE T A VA, B FORKTIEA 7 e E3gn
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HNTEY, AU RUANLALATHHERINTND KR FELTH D,

AWFETHOENZ LD 7 F OB BREAMNIL, ZhbDTANRIRY 7 F A L THIGHT
EL5HDTHD, KFRETIE. RUVANADOZERBIEFHEIREEALTERLEY 7 F %2 1F
L, AOMEEMR LT, ZOHIRICEY ., ZHBTRAEL TS RSIV DS OMIEA Y RU A

IVARBGHEIZ S IR BIRE RS L Z LRI S D,

P b, RZAGHSUE, AU RO A VATATERO SRR 2 5 L7 ECit—tE&2 R L, 20k
O TG A HIET D FEEZ R LD Th S, ZORKFEIL AU RUALAEN)
12D T A JVAEGIEZ DA REZE R LIzt O TidZe <, %< OBYEICK L O En
WA CELFIETHY . BHEVICHAMICEH, ATEDL2EPRICZ LWERFEDOERIZAIL T
BY . SBROBGIENROERIZFGT L0 LB N5,

Fro, BWERFEORMND . ARPFFEIE, BYWERR E LTI E TIThiL T E 20 i O
FAETIIRL . BEOKEZEBICANTEF LWEZTOU 7 F o 28R LIEETH Y AEE
Thd,

RFPALFR TR D N L AHEES OER LR ERICHE L, £2Z%8 —8 L THRm X
iELE (F) OFUERETHET IO LHE L
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