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Spatial Differentiation Characteristics and Influencing Factors of Cultivated
Land Planting Structure in Typical Counties of Heilongjiang Province
ZHANG Hongmei SONG Ge
(Institue of Land Management, Northeast University, Shenyang 110169, China)

Abstract: In order to clarify the spatial differentiation of cultivated land planting structure and its
influencing factors at the micro-geographical scale, in this paper, the typical grain-producing
counties in Heilongjiang Province were selected as the research area, the 1km? geographic grid
was used as the research unit, and the regional statistical method, spatial association analysis
method and geographic detector model were used to analyze the spatial differentiation
characteristics of the three main crops of rice, corn and soybean, and reveal the influence
mechanism of the spatial differentiation of regional cultivated land planting structure. The results
show that: 1) The planting structure in the region is mainly single soybean type, single corn type
and corn-soybean type, and single rice type and soybean-corn-rice type are secondary types. There
are some differences in the spatial agglomeration characteristics of different crop planting
structures. Rice is mainly HH type, and corn and soybean are mainly HH and LL types. 2) Terrain
are the dominant factor in the spatial differentiation of rice planting structures, and that of corn
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and soybean are climatic and soil conditions. Natural conditions are still the key influencing
factors in the spatial differentiation of cultivated land planting structures. 3) The spatial
differentiation of cultivated land planting structure is the result of multi-factor interaction. The
interaction of market location and traffic location with other factors has greatly improved the
spatial differentiation of corn planting structure. For rice, irrigation potential has the strongest
impact on factor interaction. However, the effect of factor interaction on the spatial differentiation
of soybean planting structure is not much improved. The research results are helpful to understand
the formation mechanism and differences of the spatial differentiation of different food crops, and
provide a scientific basis for the optimization and adjustment of cultivated land planting structure.

Key words: cultivated land use; planting structure; food crops; spatial differentiation; geographic
detectors; typical counties of Heilongjiang Province
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Tab.1 Statistics of cultivated land planting structure types in the study area
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% . _ AN N T-F - =7 7
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B 1 AR R T 2R B AT AR L A 2 18] 5 A
Fig.1 Spatial distribution of main food crops and cultivated land planting structure
in the study area
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WAL, FRRE HH ROKE M A 5 LL R TORFE S A AR [H, HH A
FEMT NS 28, LL BNEFER SR ZERLE 2 USSR 2 8. LH H
KEFREEE LB T HH BN &L %%, HL B 3222040 T LL B i %, HH AL
AL YK SRR S5 R 2594 170 A SR (g SN 5K K R R 4R HH % i OB . (T
2) .

B 2 AR EEARRAR AT ALLE M) By 30 2 18] B AR K 5
Fig.2 Local spatial autocorrelation distribution of planting structure of main food crops
in the study area
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Tab.2 Variable and the classification of factors affecting cultivated land planting structure
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Fe R AAELGG R 7 8] 73 7 R BT 152 ELAE AR S5 SR 38 0, T35 X A7 (Xae ) AIAZIE X AV (Xa7)
PR DX A R 2] BRI 152 ELAE FH S de ik, 5 A DR 1 52 BLAE T B 3 BN AR G it G 5 o 3
FE (Xs) R (Xe) « HEHTREST (Xua) FIBHEMERIEE (Xas) X R 58 HAE 50
RT3 X AL ARS8 XA o 5% 54 & W H I (Xs M X0 A8 FARFIAE A2 R 728 HAE A
RO ORI 25 0 2 0] 4 S SE K, g N 0.36. IR R T 53R &S R HIAS
AR VA 7358y 3. AT AR, #2500 R 3R 158 B D6 o KM 46 44 2 8] 73
(R RN B K, B BN X AL 2% Hh 25 DR -5 A BT 1 1) 38 ELATE B T KR 465 44 72 [1) 43 e 5 )
FRIRERE 7 W R 3G o T W IX AL R 3R 5 B AR IR 38 IO 236V FH DR ORI N 17 5% e K Ak &5 4y 2 [)
SRR R, R BRI XA S5 I AE— e R R T FOKFE RS, A B T34 oK
A LE
(3) o K EZ A 25 4] FA) 52
K GRS R 7 18] 7y S R L 758 ELAE FHAR N 45 2R 5K R A oK I 22 B0k, IR 722 |
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FEAIR T3 X AL, HARPE 72 [ 122 EAEFH DLW s 32, Hof, A FHHYE SH
A (XM Xo) BRI T8 FLAEFIAE AN 2 IR 738 FLATE FH Hhoet K 57 bl 6540 23 1) 3 S5 F) 2 i
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* 3 MRXKEMESNZ B REFRXEERRMNER
Tab.3 Interactive detection results of spatial differentiation of rice planting structure
in the study area

AR W SR AT AT E AT X A7 A
X1 X2 X3 Xa Xs X6 X7 Xs X9 Xio X Xz X1z X Xis  Xie  Xu7
X1 0.04
X2 0.06 0.05
Xs 005 008 0.04
X4 015 014 014 013
Xs 010 0.13 0.10 0.18 0.05
Xe 020 020 019 019 019 0.17
X7 004 006 004 013 0.07 0.17 0.00
Xe 009 010 008 016 0.09 020 0.04 0.03
Xo 008 011 006 015 0.09 019 0.04 0.08 0.03
X0 014 017 013 020 013 023 0.09 0.0 0.09 0.09
Xu 015 017 014 022 012 024 009 011 010 0.11 0.08
X2 005 006 004 014 0.08 018 0.02 007 003 0.09 0.09 0.02
X1z 010 0.15 0.08 019 0.08 021 0.03 006 008 011 0.11 0.07 0.02
X4 011 012 012 017 013 021 0.09 011 0.10 0.16 0.15 010 0.11 0.08
Xis 008 010 0.09 015 0.09 0.19 0.04 0.07 009 0.13 012 007 007 012 0.04
X1 011 010 0.07 016 0.07 021 0.02 006 0.07 013 012 005 006 010 006 0.01
X7 006 008 006 013 0.07 018 0.03 006 006 0.11 011 004 006 011 006 0.05 0.02
* 4 PAREXEARMEERZE S FHEFRZEERRMNER
Tab.4 Interactive detection results of spatial differentiation of corn planting structure
in the study area
AT H Y S A KA EIKAT X o7 Z& A
X1 X2 X3 Xa Xs Xe X7 Xs Xo Xio Xu Xz Xz X Xz Xie Xz
X1 0.23
X2 025 0.20
Xs 025 025 0.12
Xs 028 026 0.16 0.09
Xs 036 033 025 0.23 0.09
Xse 033 030 0.17 018 011 0.01
X7 024 021 015 011 011 0.03 0.02
Xe 026 023 016 013 015 007 0.06 0.05
Xe 025 023 018 016 021 014 013 019 0.10
X0 031 031 024 023 027 022 020 027 026 0.19
Xu 033 031 025 025 027 023 024 027 024 026 0.19
X2 024 022 015 014 021 015 015 019 012 025 020 0.11
X1z 028 026 020 021 016 011 011 014 016 024 022 0.17 0.08
X4 025 022 014 011 010 0.03 0.03 006 011 021 021 012 010 0.01
Xis 032 029 020 017 011 0.07 0.06 0.09 016 023 024 016 013 0.06 0.04
Xis 028 024 017 014 010 003 0.03 008 012 021 021 013 012 0.03 006 0.01
X1z 026 024 016 010 010 0.03 0.02 007 012 021 022 013 0.09 0.01 0.05 0.03 0.00
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* 5 MIREXAREMESEHT B FINEFRXE/ERRNER
Tab.5 Interactive detection results of spatial differentiation of soybean planting structure
in the study area

AR T2 LR EEEM X o A
X1 X2 X3 Xa Xs X6 X7 Xs Xo Xio Xu Xz Xz Xua Xz Xie  Xu7
X1 034
X2 036 0.28
Xs 035 034 0.23
Xs 039 040 035 0.33
Xs 039 033 027 035 0.06
Xe 041 035 031 034 019 0.17
X7z 034 029 024 033 0.07 019 0.01
Xs 037 031 026 034 010 020 0.05 0.04
Xo 037 036 029 035 023 028 020 027 0.19
X 038 037 031 036 027 032 023 024 026 0.23
X1 037 035 030 036 025 030 021 024 025 025 021
X2 035 033 026 034 025 029 021 024 021 024 022 0.19
X1z 036 032 024 034 010 020 005 008 021 026 024 022 0.03
X4 036 030 027 033 010 019 006 009 021 026 023 022 008 0.05
Xis 037 031 026 035 009 019 0.05 008 023 027 025 023 008 0.09 0.04
X 036 031 025 035 008 020 003 007 021 024 022 021 006 0.08 0.06 0.02
X1z 035 029 024 033 009 019 005 008 021 025 022 021 0.07 0.09 0.07 0.06 0.04
4 PR

NS 4 1 TR SRIE O B RUEE T 2 PR 3R 58 ELA R SR e 45 22 1) 23 5 (1 52
Wi, ARSCLL 1k? 3 28 AR A 9 RIE S A 23 () RUBE S #5875 22 FioBF R 22 ) BE 3R 22 EAT R B
MR 45 R 1) A3 18] 00 SRR oM HLEE, DL PR 45 ) 22 [ 73 7t B A ORI 7T, Bt b
SR R B SR ik A

AT TER I, M AT 3 BOUKRE R 251 22 18] 7 7 (R SR B PE DR &, KRR Rr R 1 AR K
RSB T AR B, BT TE X R SR S AR AE — e R P BR 1 7 /KRS A
M FEANLIE 1oL 1t 35 R AR D B AL B2 IR KRS AL, thm] DA /K 73 AR A, DA R it
AT R A ZS PR (180 3 5 A PR 12, T S K FE AR AR . 7K B VR 7K
MR ROAE AR AL, SR SR, BEBRTE /05 A 1 52 ELA RIS 7K 20 A RO RE MR JEE
THER W] o TG A 0 T KRR G 45 # 1) 2 [ 73 Sk 2 R, X AR A e B 1k
PRAER I, AITFCIX B B K R AR A 2 A0 T oK AR S A I AN B BRI D, (AN
KA FOEMRDCIRAE IS IR, 4 SBOR B BAPE R, BEMR R &
R X2 5, X2 S B RN SRR S5 48 23 7] 73 57t R B 2 ] o ANTRL 58 ELA FH 46
BT LA Y, BN DA 2% b % DR 1 5 HL A PR 1 A 52 LA 6 TR R A 45 ) 3 1) 7 D 52
M 2 J5E B S8 1 5, (B K SRR 54 22 1) 23 St SRR EE SR TH AN K. DL, B B A — R fix
AN LSRR 1 R, R]3E I 737 DXL ANAZ 38 DAL Sk e 5 R R I 22 ) e 4%, 8 TR AT =)
LR o K SRR £ 4 22 1) 23 Ar U SRR T 58— (A 7 RS, 20 Sk s An+
S AR 2 rp B — TRl 1 2 ) ek 3 R B K SAT JRy B R 45 o

bt A R 45 A 10 53 0 AL 2 AT A2 T 4 P T () 4 58 44 7y T R » AR SO 8 1 T i
Kb, RIUBOU R 22 18] 22 7 R % DR 3R R 5 R R 20, R 25 FE I [ AR 46 T Bt b e
LERIIEAS A S A 3R o AN RN Bk 2 5T IR A S5 BT B R 2 57, IRFU
[AIEE T RIBF RS S R 2, R B T S B st X 2 TR R . AR RHGE D . B
SRR DAL 0 iR 45 0 2 16 73 S PR R T o DAL 5 R 5 ) 2 ) 48 58 (1 B St R R 45 A M R 3
AT B 4 T 48 s R AR S5 AL I 2 AL A O LER A A2 TR B IR AR T L A
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5 &8

(1) WFR X B AL F 2R R DL — KGR B — JOKR AR Rok- K G RN E, B—K
FERIFN R G- FOK- KRG BN IR EERAY, RS- KRG AKAG- TR AP 5 4 be gl . Horp
M 22 B 45 ) AR 2 BN B — TR TR RN B — KR AR, g oLy LN R 3 LA 445 g 2 7R T DA, B
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ol (R B % 28U
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XA 2% & R TSR B0 /DS , B SR ST 2 B R 46 4 72 () 2 S aod R o ) DG 52
T3S 8

(3) [RI722 AR FGTAIF 78 X A b FiA 5 44 25 (8] 23 S S A R B2 YK T3 R 7, A2 ELAE
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75 () 4 SIS FE FE SR T AN K
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