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Analysis of spatial distribution and factors influencing productivity of cultivated land in Zhonglou District of
Changzhou City, China

ZHU Xin—shuai'?, WANG Bo—yu'"?, HUANG Ke-long"*", CAO Tian—bang’

(1.College of Geographic Science, Nanjing Normal University, Nanjing 210046, China; 2.Jiangsu Jinningda Real Estate Planning Mapping
Consulting Co., Ltd., Nanjing 210036, China)

Abstract: Productivity assessment of cultivated land has important practical significance for the protection and improvement of cultivated
land. Based on the reconstruction of a cultivated land productivity evaluation system, we used spatial autocorrelation and principal
component regression analysis to analyze the spatial distribution and factors influencing productivity of cultivated land in the Zhonglou
District of Changzhou City. The results revealed that: The evaluation system for determining the productivity of cultivated land based on
comprehensive indicators of climate, natural factors, and technical level had limited applicability and operational value. The production
capacity of the cultivated land in Zhonglou District was classified as 6 and 7 ratings. The proportion of the 6th land reached 97.55%. Lower
productivity were found to be distributed in the urban street area than in the surrounding areas. The overall spatial agglomeration
characteristics of the productivity of cultivated land was significant. All streets (townships) showed strong spatial autocorrelation; positive
correlation (HH and LL types) appeared in groups and negative correlation (LH and HL types) was scattered. The natural quality and
technical level of cultivated land were the key factors affecting the spatial distribution of productivity of cultivated land in the Zhonglou

District. The four dominant factors were tillage layer thickness, organic matter content, barrier layer depth and soil nutrients. The three
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secondary factors were pH, reliable irrigation, and drainage conditions. Therefore, targeted measures to increase the productivity of

cultivated land should be formulated based on enhancing the natural quality of cultivated land and improving the technical practices of

cultivated land.

Keywords: cultivated land productivity; spatial distribution; spatial autocorrelation; principal component regression analysis; influencing

factors; Zhonglou District
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Table 1 Cultivated land productivity evaluation index system

- &iztN bR Eitun E
Primary indicators ~ Secondary indicators Indicator interpretation Weights
St FelRAE =T b o 1 45 1) R —
FEY 7 5 R AL b o 1 45 1) R —
b AR o H B Uf=1 800 =2— =3, i =4 6.33
FH T3 <2°=1;2°~10°=2;10°~15°=3;15°~25°=4 1.82
HHEZIE R 220 cm=1;15~20 em=2;10~15 ¢cm=3;<10 cm=4 12.14
B 240 g-kg'=1;30~40 g-kg'=2;20~30 g-kg'=3;10~20 g-kg'=4;6~10 g-kg'=5;<6 g-kg'=6 19.18
HEZ B =15 1 =2 00 1=3; 0t =4 13.60
i 2 B e VR 60~90 cm=1;30~60 cm=2;<30 cm=3 5.42
RRENSp] TR /A= BB =2 WO RY SR D=3 DR =4 B 11.27
ARG B mb=5 ;W AT E 1A R=6
+ T 1~1.25 g=em™=1;<1 grem™,1.25~1.35 grem 7=2;1.35~1.45 g-cm7=3;1.45~1.55 g-cm=4; 5.29
>1.55 g-em™=5
TR LR F 3K F-290=1;75~90=2;60~75=3;45~60=4; <45=5 13.34
pH {H 6.0~7.9=1;5.5~6.0,7.9~8.5=2;5.0~5.5,8.5~9.0=3;4.5~5.0=4;<4.5 .9.0~9.5=5;>9.5=6 6.42
A TeEbAb=1 =2 b =3 T i R Ak =4 5.19
HARIKF- T I Foor=1; A= —f=3; To=4 27.27
HeK S Feor=15 B =2 — k=3 To=4 23.24
A H B AR AE 220 4F—il=1;10~204F=2;5~104E=3;<54E=4 12.94
TE bR ERAETER F =1 AR DR E=2; AR Z K EF=3 11.97
LMK LA >809%=1;50%~80%=2;20%~50%=3 ; <20%=4 14.09
A& 2K =1 =2 545=3 10.49

1£:1.2.3.4.5 .6 20 BAHEARE , S5 FR - E AR UGB IR

Note:1,2,3,4,5,and 6 are indicator levels, respectively and the indicator scores decrease in order.
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Figure 1 Cultivated land productivity classification in

Zhonglou District

SR EMR & it

Table 2 Statistics on the area ratio of cultivated land production capacity in Zhonglou District

Bt BB 51 B e L AKHER KGR R Bt i hitk
Cultivated land productivity Cultivated land Paddy field/ Sewed land/ Dry land/ Cultivated area/ Proportion/
classification productivity index km® km’ km’ km’ %
6 [2700,3 000) 26.62 0.01 7.53 34.16 97.55
7 [2 400,2 700) 0.29 0 0.57 0.86 2.45
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Table 4 Spatial autocorrelation type of cultivated land

productivity index in the Zhonglou District

ERiES ] [ BEAS [HEA RS L
Autocorrelation type  Numbers of spots Area/hm®  Area ratio/%
- (HH) 2275 1047.30 29.11
- (LL) 1888 770.69 21.42
- (LH) 98 11.41 0.32
(LA (HL) 108 20.23 0.56
e H A 3993 1747.91 48.59
it 8362 3597.54 100.00
ARG R
Autocorrelation type N
FRER L )\
Non-significant
I = B

B2 P X At = BE SR LR AR == 18 R BX 3R SR & (LISA)
Figure 2 LISA map of cultivated land productivity in the

Zhonglou District

T3 PEEX i =RE Moran's I1H
Table 3 Moran's I value of cultivated land productivity in Zhonglou District
% B Township FE BEHCE: Numbers of spots i = HEFE AL Cultivated land productivity index P Moran's [
ARIX 4 7107 2876 0.001 0.75
] 5 18 397 2742 0.001 0.86
et e 339 2782 0.001 0.58
TR TE 11 2786 0.001 0.06
PEARATIE 458 2788 0.001 0.73
KL I 50 2855 0.001 0.92
S {E 1394 2 805 — 0.65
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Table 5 Cultivated land protection division in Zhonglou District
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Autocorrelation type  Division name Distribution range Spatial characteristics Protection direction Construction direction
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IR AR KT LI B A 2048 BRAK V- 1 A% 5 2 800
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AHUT A (X2) B2 R IR (X3) \ HEA®
(X4)  EFI 0K (X5) pHIE (X6) JHE BRI UEFE
(X7) FIHEAK S (X8) .
2.3.2 FRSr EIE 5B

X BT AR R EA TR S AT, TR AR BBk b ™ B
BOSHHER IR AP G 2 I R R B A
IRy T RAFAE R A IE AR e, 5 pHAE R
TEAR B FHE A S5 R A SR 55, v, Bk b ™ R 4
5 BB AR A G . fE AR ],
HEAE 2 S B 5 15 2 1 b 2 TR B A A o6 R B0 R
0.969 , 5 i 35 1F AH ¢ ; B fig 2 b R R E 5 - 4570y
JLE A E R BH 0.889, 11 5 i EAH G, AL, A
PRSP 2 T B A AR B 2 (R 2 EE AR
N — 2L AT A A, LR LR 6

iz SPSS X Ar Ak J5 1) H A% & SR AT 3 R4 4
M A8 R BOL B R (R T o H—F W rE
HERE g 4.097 , B T 51.218% By )5 22, B =5 1 5Lt
e 51.22% 115 B 55 — F A I FRAEAR Oy 1.363,
filt B T 17.038% 1Y J5 22 5 5% = E LA WU REAEAR
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mie = AE K 4 (r)

Table 6 Correlation analysis(r) of influencing factors of cultivated land productivity

FiH Ttems %#iﬂjvfﬁﬁa BHEIZIRE AP ﬁ%ﬁffﬁﬂﬁiwi% Bi: £2o5iiy ii%%?%\ pHME  HEMELIE  HEKSE
FRE(Y) (X1) (X2) W (X3) (X4) JLHR(XS)  (X6)  FEXT) (X8)
- mesEE(y) 1 0.802 0.769 0.831 -0.372 0.934 0.328 0.369 0.280
HHE)Z IR (XT) 0.802 1 0.492 0.969 -0.123 0.859 0.181 0.311 0.405
AP (X2) 0.769 0.492 1 0.548 -0.224 0.756 0.527 0.345 0.227
PR 2 P R TR (X3) 0.831 0.969 0.548 1 -0.186 0.889 0.313 0.375 0.483
AT (X4) -0.372 -0.123 -0.224 -0.186 1 -0.214 -0.211 -0.297 -0.395
THEFRIFIER (X5) 0.934 0.859 0.756 0.889 -0.214 1 0.351 0.401 0.366
pH{E(X6) 0.328 0.181 0.527 0.313 -0.211 0.351 1 0.205 0.259
TR IERE R (X7) 0.369 0.311 0.345 0.375 -0.297 0.401 0.205 1 0.718
HR %14 (X8) 0.280 0.405 0.227 0.483 -0.395 0.366 0.259 0.718 1
RT EEHHHICE
Table 7 Principal component analysis summary
ST 22 /B R Total variance interpretation
EroN ?Jtzﬁ%ﬁﬁ . PRI 7 A
Principal components Initial eigenvalue Extracting the sum of squared loads
RHAEAR J5 2 H 43 H Hundred £Vl FHIEAR J5 2 1 43 H Hundred Byl
Characteristic root  of variance score/%  Accumulation/%  Characteristic root  of variance score/%  Accumulation/%
HEVEZ IR (XT1) 4.097 51.218 51.218 4.097 51.218 51.218
AP i (X2) 1.363 17.038 68.256 1.363 17.038 68.256
W2 HE L F TR (X3) 1.048 13.099 81.355 1.048 13.099 81.355
17 (X4) 0.716 8.950 90.305
1T LR (X5) 0.490 6.128 96.433
pHE(X6) 0.199 2.488 98.921
TR (XT) 0.068 0.856 99.777
HEAK S5 4 (X8) 0.018 0.223 100

1.048, 77 £ BTl K 13.099% . B = ANEIFAR i 231
BTk R IA B 81.355%, [ L , i /8 BE R 1 = A~ F AL
VA mSY Rl

MIENAZE T 3 5 A 2 ZRECR 4 0.825, B
A i T IR A8 1Y 82.5% (A8 Ak, LA B e v, 9 L
PR L T F R IR N K56, e WA AL 8 R A B

I B4 051 R T AL e AR e B R PR
Iia] BELRSHE FH (%) 2 - 43825 o, LA AR i 1 S 30 1) R
fEA .

BEVEZ R A HLT & Gt | i )2 00 22 U A
3T AT T RN HE L BEAE B L R ARG K
1% 25| e A AF 57 243K 0.424% .0.387% ,0.438%
0.459%. B.5R ,BkHL [ SR 5t 5k T A PR 38 )
e LT BERmW, R T ESRE. Kk, pHE EMK
PRUERLE FIHEK 21 %Rk 7= B8 Bt s ma /N, He
B 1% 2515 HAF 5 B3 0.237%.0.129% |
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3 it
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