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Impact of cooperative-dominated land consolidation model
on the pattern of arable land and its utilization

SUN Yingzhan', ZHANG Bangbang'?* , CHEN Haibin'

(1. College of Economics and Management, Northwest A & F University, Yangling 712100, China;
2. Key Laboratory for Agricultural Quality Monitoring and Control of Ministry of Natural Resources, Beijing 100193, China)

Abstract Aiming at the problem that the traditional land consolidation model had no obvious effect on reducing the
fragmentation of cultivated land, based on the landscape ecology method, the study compared the landscape pattern
index and utilization efficiency of cultivated land before and after the cooperative-dominated land consolidation. The
influence of the cooperative-dominated land consolidation on the pattern and utilization of cultivated land was
investigated. The results showed that: 1) After consolidation, the plot size expanded, the evenness of the plot size
improved, the average size of plot expanded from 0.016 hm? to 0.096 hm?, and the coefficient of variation reduced
from 49.75 to 43.55. 2) After consolidation, the complexity of plots shape decreased, the plots shape tended to be
regular, the self similarity of the plots increased. The mean of plot shape index decreased from 3.47 to 2.48, and the
mean of fractal dimension decreased from 1.23 to 1.17. 3) After consolidation, the degree of farmland fragmentation
decreased. The fragmentation of plot decreased from 53 614. 44 to 1 487.62. 4) After consolidation, the arable

infrastructure conditions were significantly improved, the ditch density increased by 72.28 m/hm?, the rural road
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density increased by 139.43 m/hm?, the farmland output increased by 28 t/hm?, and the net profit increased by 23 900

yuan/hm?. The cooperative-dominated land consolidation model focuses on land leveling and ownership adjustment,

solves the problem of arable land fragmentation from two aspects of natural fragmentation and fragmentation of

ownership, and coordinates the. In conclusion, the plots are more suitable to meet the requirements of agricultural

modernization production, which can be used to carry out high-standard basic farmland construction and upgrading the

quality of arable land can be used for reference, and has a certain value of popularization.

Keywords cooperative; land consolidation; arable land fragmentation; landscape pattern index; plots pattern; land

use
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Fig.1 Changes of land before (a) and after (b) consolidation on plots in Longguantun project
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Table 1 Changes of land consolidation on arable land use structure in LLongguantun Project
IR IR JE
- i 1] 2 TR Before land consolidation After land consolidation ihK;i/
m
Land use type WA/ HHIO/ % EE bt RBT/% Growth
Area Proportion Area Proportion
#EHs Arable land 13.02 82.91 13. 65 86.93 0.63
VA ¥E Ditch 0.09 0.57 0. 40 2.52 0.31
FHIF Ridge 2.25 14. 34 0.23 1.47 —2.02
A FFE % Rural road 0. 34 2.19 1.43 9.08 1. 09
SR Total area 15.70 15.70 0

TE - D L], i 122 T T AR o 000 1 IR T AR A Le )5 — " SRR o ml . 3R 8 ]

Note: (D *“Proportion” refers to the proportion of such land area in the total area of the project area;

“—7” indicates negative growth. The same as in Table 8.
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Table 2 Changes of land consolidation on plots size in Longguantun project

I A Ef=R AT IR
Evaluation project Index Before land consolidation  After land consolidation

#FHb i £ /hm® Arable land area 13.02 13. 65
B b 5 i S RE /() 15 6
Arable land quality B ERERE/ cm 20 50
& 41 Ak B /e 836 143
Fragmentation of WP HAE / hm? 0.016 0.096
ownership BE B T LA 5 2B 49.75 43.55
2k 4w ik FH BRIk /R 5 7
Natural fragmentation H B S 14 1 F2 /hm?® 2.60 1.95

A 28GR 3, MBI 0~0. 04
hm?® [f] 0. 04~0. 16 hm?® £ 9, #i B 250 8 & >,

R3 BXEMBRX I

BiRwr

KW G AL 320 4 R 36 X D/l BB R
b B AR (39 1 FH Ao A

EHRMESHEL

Table 3 Changes of land consolidation on distribution of plots size in LLongguantun project
s34 iR
i B BTAS /him? Before land consolidation After land consolidation
Plot size B/ WA/ % HORE /S WA /%
Amount Proportion Amount Proportion
[0.0.04) 804 96. 17 4 2. 80
[0.04,0.08) 21 2.51 43 30. 07
[0.08,0.12) 2 0. 24 55 38. 46
[0.12,0.16) 1 0.12 20 13.99
[0.16,0.20) 0 0 13 9.10
[0.20,00) 0 0 2 1. 40

T O ], 18 % HUBLE B b B SO o B b R O v L A1

Note: (D “Proportion” refers to the proportion of the number of parcels within the scale to

the total number of parcels.
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Table 4 Changes of land consolidation on plots

shape in Longguantun project

. A Binls
i
Before land After land
Index )
consolidation  consolidation
RSN E 3.47 2.48

Mean of shape index

-3 43T 4 B4 1.23 1.17
Mean of fractal dimension

index

*5 BRXENAXTHERIEHRTEHHETH
Table 5 Changes of land consolidation on spatial

characteristics of plots in Longguantun project

n T #HE
Eiskay
Before land After land
Index
consolidation  consolidation
e B/ (B /hm?) 64.21 10. 48
Plot density
b B 4.83 1. 86

Plot separating degree

b e e B

Fragmentation of plot

53 614. 44 1487.62

- 2 f S AR AR B B/ m

Mean of nearest-neighbor

124. 47 49. 57

distance

AR 5351 45 63. 66 69. 77
Interspersion

juxtaposition index
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Table 6 Changes of land consolidation on farmland infrastructure in Longguantun project

A FH 3% Bl 1% it Eisgan e e K
Farmland infrastructure Index Before land After land Growth
consolidation consolidation
AR KB /m 447 1581 1134
Ditch %)% /(m/hm*) 28. 45 100. 73 72.28
%/ (hm®/h) 0.02 0. 67 0. 65
T 7 5 HE 10 v AR/ hm? 4 13. 65 9.65
Irrigation A ACHEK AL/ hm? 4 13.65 9. 65
W7 = B T
B/ 5% 2 6 4
AR I B% Fi i /m 2.5 4 1.5
Rural roads KB /m 1376 3 565 2189
I8 %% &/ (m/hm*) 87. 65 227.08 139. 43

R7T BXEDEXLHERNERMEFTARTMEEETN

Table 7 Changes of land consolidation on agriculture production process and efficiency in Longguantun project

IR T IR IR
e 3 Before land consolidation After land consolidation —
Production process S $0% / (hm? /) Jrst MO/ (hm? /1) Growth rate
Method Efficiency Method Efficiency

AL Plough 4L E 0.01 KB AL 0.2 1900
FEHh Sow AT 0.01 AT 0. 066 560
i Fertilize AT 0.033 AT 0.066 100
$124 Spray insecticide AT 0.033 AT 0. 066 100
tifk /35 + Cultivation/Earth-up AT 0.033 AT 0. 066 100
i # Harvest HEWEEH 0.02 /N B3 7 HL 0.02 0
iZ i Transport AN AL 0. 066 SRR TR OR)) 0.2 203

®8 MXEHEAXLIHERNEEFAHEZTN

Table 8 Changes of land consolidation on economic returns in LLongguantun project

Hihi sifil it g B i

Index Before land consolidation After land consolidation Growth
FRi/(t/hm®) Yield 63 91 28
BUYCA/(GG/hm®) Gross income 30 500 45 500 15 000
JAS / (J6/hm?) Total cost 23 400 14 700 —8 700

% F3E /(56 /hm?) Net profit 6 900 30 800 23 900
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WFIT S5 AR, A AE 4L B 32 AL 4 b B A 45 X %
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A AN R R 58 1 I ) 5 0], 3K P IR 8 5k A T B
by b B S5 1) A5 (RS SRy 22 fif 1 A b 20 A Ak ) 0, B

b b B AR v AL 15 A BRI O 35 2 S R
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