208 2009 4F 2

W2 H2H &k TR R

Transactions of the CSAE

Vol.25 No.2
Feb. 2009

ET GISESMER ZRENHHS EE TN

L RN Y, W 3R

(L. TEPGARMY R ZAT PG A8 A0 A B A 2 5 30 A% 7 B S 3 = AR A U A A PR A R B T TR s %, 79 & 330045

2. MENLmELTRSE, BE 330029

. LTI HRH M A RS XA W TR 5, A A A I BT R DL AR B S I AN B2 B VRN T ST
SRS SR A0 BRI A A0S 2 PP ST . sy MRARRN H S 4 bR i A A 3 v R A R AR A R
THAT TN, AR WA A0S TR R A, B K {EIAE) 0.9824, MRS A AHEABERE AL VE M7 3K 5
PO G HUKAE . MSERRAELL 10 2 408, PRIk R 67%0h F, T 1. 2 Ziidy 56.9%; LA TR KRB IE
PR RN, 15 56.1%, HRfeikz; BRENZM DB ARSI 7 B 200 IR . APURS . PHE
JRJRRE o WIS R H AR AR A S, (R A BUR A B

KRR ASEET MY, LEFRIFN, GIS, S

HESES: P64 XHERFRIRAD: A XEHS: 1002-6819(2009)-2-0208-06

1 & R, R, ¥ ETCISAENMIEEEREMHMBLZEFHTN V], RIUTEFIR, 2009, 25(2):

208—213.

Fu Qing, Zhao Xiaomin, Le Lihong, et a. Evauation on multi-suitability of cultivated land based on GIS and niche-fitness
model[J]. Transactions of the CSAE, 2009, 25(2): 208—213.(in Chinese with English abstract)

0 51 &

247 (Niche) ZEIARER Erh — AR A
2, H20MAL0FANLIK, X —M&SEAES 2R T
HEFTARAT OGN, JEAER G & PRI E . B OC R R
Y BRI R AAS R A R  y TA B ) 2 A
Henti bR R R M AR S A AR, H AT AR ST 2
ERLEN T VEIK Sy . EHRI A L ol & ey Th Y,
T S T L1 5 2 MDA (OB ORI A2
% (Niche fitness) JZIR1EMIPT AL B SE A5 41 5
BT L M R, ERAE TR A S %
PRI FL RS, AT e Bl 5 A 4t SR AR T e A
FRAF G HRE S A BRI A K I 7, D, AR
SC LAY VG 45 808 BHH) b i 1 28 G X B b - 338 B 500 Wi 5U0)
G, WBHHL IR 22 B A 8 T GISEA BF 9T X K
R S H AR AEARR R 10 A 2 3 Tk % PR
SETHIR AL AR N BT A, L H AR TR
8l - S T 3 R A B BRI 2% DX A 4 A
WRARR B T, ARk A= Sk, AR S5,
AR £ BV B S B R R A A, DA BT 9
DANE RS, FE S PR .

ek H . 2007-11-05 4517 H M. 2008-07-15

FeIH: EERARBEAEIH (30760048)

fEZ R AT 3 (1964—), 55, WEEFUA, BENFERLAG BEAR
BNV A= EAE TR /B VLG RN KRSV TG A B R B ZS s AL &
SR, 330045, Email: jxfql68@126.com

SOBAER: BUNME (1962—), #u%, WS, ME LIRS
TLVEAE R A BV S 5 AL B R T A S50 %, 330045,

Email: zhxm889@yahoo.com.cn

1 HREXER

TEVGA RO FH W & R 2 3 X G2 8E. WE. #8 5 .
NIL. BF. BB, e, K&, . SR, JIE,
KT &L I Ko, F. B, mi. 2 X,
. BB, BEMEET. UL MR TIX S
25 /N E . PO, % X - A 3969900 hm?, (5424 +-
i B TR 23.78%. %MK 4 T BRI H AT — A ik
WA——FFH A, 1 HLARCRH K R ST ol B,
BT GIn] RIS R 1) FRE BHIBAIE A T s
A IR K LIS, AR . iz X
B0/ A 2= P P e R 2 P A R P B Y ST
MR, KRR, JTof i 300d, &G /KESE
ZREEEYAERK, TRE. e, mES R RS ELT
PEATTH, ATV e R Ak A 7= S R0 28 55 &k 13t
Xz M,

2 HiEKERESIENAZE

2.1 HEkiR

1) 1: 250000(17L PG4 31 . VLG4 AT HLsT 4%
CEORPRIET (ILPE148) )

2 VLTGRO Bk CRERERYE T (UL
PELEEY )

3) 11 25000011 Y175 4 78 BH A S J&1 320 28 5% IX 25 vy 2k
K. VTP BERH W M B L 2 3 AT X R . YL PE 4
BHIH K BT 22 55 X 7K R . YL 75 48 T BH I A% JB i 4 55 X
AT IS CHERI SRR T V1 VG 48 1 5 2 A 0 e A Ml b i
WHZ)

4) 1 : 50000071 75 44 %0 BH 51 K &3 26 55 X 3R )2 1 3
PHAE P . Y1754 JEPH I M L & 5 (X R 2 34 R UA .



2 1 £} 5% BT GIS A7 30 B A Bk b 22 38 B R VP4 209

AN R ERTINE  BU R 2y Mg e e ok S I AT E =
BH8 B il 101 285 X 46 2 IR i Pl Y 1 4 T B 8 A )
WATFIXRZE T3P . YLVG B & L 45 X &
Z L HECE % CRORRIE TV 4 SOl B 7 b)) o
2.2 {EMIEZSAEEERE (NFM) 121

A A IS RS 7EHutchinson (1957) (1) “n#E i ik
U A M SRt R R, AR VEY) B SE %
VAT 5 R IE AR AL 2 R ST B, H T RAEAE 0,
HABE LS B . DI A, B % e S5
ARA RN ESRET, Wbk, 2. 28, 28
2, BN IIE I /EXL, X2, -+, Xn, NXi= (X1,
X2, +, Xn) RKIRFBACH —ANILSE YA 105 AL 75
KA IR I 4 XA Fsen 2 0% U ) i — A AR R
(E™ , HopfEfER—X0 (X10, X20, -+, Xn0) , ik#|
MRAERI B AL TR, MIARXO ML BG4 . A2
P73 HJEENF=D (X0, Xi) , H:HX0, XieE" & (X0,
Xi) FRXOMXi NG, NFE[0, 1], fHBkF Rk
WA A S R R R, R H AT
NP AT BRBIR 7 BG4 A 2R A0 i 2 ) 25
A,

b, ATTE AR AP AE — B R B T, X ER
355 0% YR 1) e SRFH BRI B YR 4% AF (AL 45 2 IR A ARG B A T
PR CR . BRI & — e ISR
AN [ E 0] B0 458 08 5 ) 75 SR AN — 380, S [RIEA)
SEAT AR RS B R PR LR TR SE 5 U,  BR B
R R, R AR SR PR A A, )
NFEBOK. e, —@rAERAE T, WA FEY
FINFIEEAT 2 BT FI LR, St Re i e 1 A8 T fi B AR K
HIVED -
2.3 ZmEEHER

o B R A (Kriging) MORRZS[A]Jai i d e vk, A& LA
7 S R BV RN S5 KL o3 W R S, A PR X I ) DX
A AT oA T ) — R ik, G vl ) 3 2
WERZ —. BT 77 LREID.R Krige (19514F) 7E34k
SN T VKIS FH IR R 77k, 1R 3 44 881 # %X G .Matheron
B 5 iz Al RGN, a4 hKriging, BT
BT

LA VAR A VR R M G v N ) ) B A A A
o BRI IR AR EHE R Ty 2 A AR T, REARCR
FE AT TR S AN L I — R vk o SE SEAS AR o] ok 2%
(A% R (R ) B AR A0 A 3R A R vt
PR AT B B R BAE R, RS A R B 9 AR
HAE ] B TR K/ M3 & SR A
AR S e A 20 R R T & LR AT 30 T
?2[14,1510
2.4 HEzEMTMAE

AT TR H ArcViewHh BEAF B R Ge 8 A4 b 23 M) 4L
PR TR, REAHECEE, e 2 aEvr e,
W IR JEVE AN Z T 20 B vk M 45 4 1 i P DR A AL
iy R & S A ETIMASE R SR B DA K3 1m), SR o
ARV SR A 7 ORI E PR R 5 S

PRI ER AR 140 (L g sty 7, W4 &1
DA~ 1 5 SR NI 50 DX AR B 2 A IR SEBR IR 0L, 4RI
SR BB IE A, F BRI AR S5 PR F T AR
YED ) AR A5 B P A, 5 R TG IR B s A E ) RV 5
DX BRI R 7, [ &5 A ArcViewSZELEE B4 H
3 M EMIFM
3.1 EEMEMETS

PR BTG VR B S /N AL, At 5 M) b B i
PSJE 33 3] 5 {17 R Ml 1155 5 % N 11 ATl €195 717 AP s e 187
TR VPN () AR 18 /N BLR 8 7 (A9 R e SR 11 13
HKo BGIE— MR TSI L 2R a5+
A R B R FEA VP B G, ARIX B VR I
JRBRE . Tk, PR TR BRI T SR A&,
RISRH 2 5K B R BT 25 0 B i 5 B3/ A3 v 2ot . |
38 3 v e T B — (1) - B B M S T AE S VR BT )
B, AE PR PRGNS FEARR:, (R AR 1S o A
AREIOR IR, AU LT A TE R
m . ARHRE R E T Z B2, B i B
MRS R ITE
3.2 WESEMTEMEFFNEAL

PGS E R R AR 2, AR
SE PR RENS SOBLPPA X N IS R S R AR 5
RAEY VIR 2 A BeAE VP R 7o ANBIESTR
RE IR AETE TN 2 R 00 MridiAH 45 4 i e ARHED 1) 22 B VT
PR FIRCGE (KD

F1 EMEEMHTNERERINRLY
Table1l Suitability evaluation index and weight of different crop

BE
S SRR
IKHE Liii¥ia i EES
T8 mH 0.0335 0.0402 0.0271 0.0271
AP 01630 01970 0.1710 0.1710
Eor) 01000 0.1280 0.0715 0.0715
A 0.0581 0.0737 0.0441 0.1110
BB Y .
e 00581 0.0737 01110 0.0441
R 2 00581 0.0737 0.0441 0.0441
pH & 0.0335 0.0402 0.0271 0.0271
‘s 01630 0.0402 01710  0.1710
B4 01330 0179 0179 0.179

THERREE A EHEAKEHERS 04330 0.0991  0.0991  0.0991
TH IR JE 0.0667 0.0546 0.0546  0.0546
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Table2 Optimum values of suitability evaluation for different

crops
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AU /% 1.60 150 1.50 1.50
A% 0.15 0.15 0.15 0.15
N 45?11/% 1.50 1.50 1.50 1.70
4Tklg « kgt 1.00 1.50 2.00 1.50
BHE 2B fem 20 30 30 30
pH {8 55~7.0 60~70 7.0~80 6.0~7.0
R T ININ 7 P 5 P
HIREIC) 1~2 1~2 1~2 2~7
TR MEHK Y 0.46 043 043 0.44
bER STibuE 0.23 021 021 0.21
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Table3 Areasand its proportions of different cropsin suitability classification
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(&7
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N 7152715 324 7807434 354 430161.4 195 2817282 128
it 1001403.8 454 687410.7 311 379452.0 172 139638.0 6.3
iEd 824337.9 373 719545.1 326 428687.8 194 2353336 10.7
Ha 355025.3 16.1 900449.2 408 581659.1 263 370771.0 16.8
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Fig.1 Suitability evaluation for rice
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A2 hEZEFNERE
Fig.2 Suitability evaluation for rape

B3 ARLE R it RE
Fig.3 Suitability evaluation for cotton
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B4 HEZEHIFNLERA
Fig.4 Suitability evaluation for sweet potato
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Fig.5 Multi-suitability evaluation of the cultivated lands
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Table4 Areaanditsratio of comprehensive suitability evaluation
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Evaluation on multi-suitability of cultivated land based on GIS
and niche-fithess mode

Fu Qing!, Zhao Xiaomin'?*, Le Lihong®, Guo Xi*
(1. Jiangxi Agricultural University Key Laboratory of Crop Physiology, Ecology and Genetic Breeding, Jiangxi Province and Key
Laboratory of Physiology, Ecology and Cultivation of Double Cropping Rice, Ministry of Agriculture, Nanchang 330045, China;
2. Nanchang Teachers College of Jiangxi Province, Nanchang 330045, China)

Abstract: The cultivated land in Poyang Lake region and its surrounding area of Jiangxi province was selected for
multi-suitability evaluation by introducing the niche-fitness theory and Kriging method. The means of weighted average
and limiting factor models were adopted to quantitative analyze niche-fitness and restrictive factors for rice, rape, cotton
and sweet potato. The result shows that the niche-fitness value in the area is higher in general with the peak value
reaching 0.9824, and habitat conditions in the region can basically meet the requirements of the crops; The farmlands of
rice, rape and cotton are mainly in grade 1 and 2, which account for the area of 67%. Sweet potatoes which are grade 1
and 2 account for 56.9%. In terms of niche-fitness evaluation, area of rice ranks first with the ratio amounting to 56.1%,
cotton comes the next; Tota phosphorus, OM, and thickness of cultivated layer are the primary niche factors which
restrict land productive potential in the area. The results provided direct application in supervision of agricultura
production, and promoted reasonable utilization and scientific management of farmland.

Key words: niche-fitness models, soil resource valuation, GIS, multi-suitability



