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Fig. 1 Schematic diagram of the study area: (a) location;(b) slope;(c) land use in 2019
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Tab. 1

Basic information of typical villages
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Tab.2 Basic information of farmers in typical villages
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Tab.4 Index system of influencing factors of cultivated land use intensity
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Tab.5 Comparison of intensive degree of cultivated land at valley bottom, valley slope and valley top
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Fig.3 Intensive degree in value form for farmers in typical villages
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Fig.4 Capital intensity degree at different landform positions
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Fig.5 Intensity of cultivated land use in value form
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Tab.6 Average input level of fertilizer in cultivated land of farmers
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Tab.7 T - VIF test of cultivated land use intensity and influencing factors in valley bottom
T -VIF
1 X, X3 Xs X X, Xy Xy X X X
T 0.35 -0.19 -1.41 -0.93 -0.57 0.33 1.80 1.67 -0.73 -0.59 -1.06 0.78
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Fig.7 Ridge diagram of driving factors of cultivated land use intensity at valley bottom
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Tab.8 Ridge regression results of influencing factors of cultivated land use intensity at different geomorphic positions
(i A0
S - - -
Ia 7 28 % P HYEER 3 P 1] 1 2 % P
e 0.007 0.038 -0.380
KEETF B T HR (X)) .780 0. 065 0.148
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e , 0.000 0.022 0.289
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FEE WA (Xs) .000 " _ 0.000 " * 0.232
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A (X) 026" 0.073 0.279
(-2.368") (-1.844) -1.131
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29 FE I SR FH 81 U5 43 BT 48 78 4R 29 B 25 S i 52 el R R
PEATERTY , 45 R R AT IS A B3R 4 ToU i) B b 1) FH 4
Y REAEAERD B 22 57 R A5 R DA R 4598

(D BIRBEZ L RS FED, 5B b i 5t
SR L, Ik #F A AR E L BT, AR
K BERmTATMAE, AR NRARENE
Pl e Ko VA b 2 B T i K A B /N R IR IR
Z 173 (8] 43 A

(2) Rk 1Y) 55 Bh S 29 R &, B A 0F 5T X 4R
FTRAE B K F, AL 57 B 5 2 K OF
FHZER K BV 34 7 L A 75% ~ 85% Z 1],
B AR W55 455 8 J1 A & W Ak ke 3, B 1Ak 55 3 )
JoE s AN R, BT AR Ak 7K PR, A X 1T 5 48 I 1Y 55 31
FI B AL K5

(3) LWL ALY B J7 1, B I e, A 3
TR 23 ) 20 SR 0 o A G RINA TOUAR P 1) BE L 43 A
BRF B, =AF00 5 AL IE B A R AR IS
B IA HLIE A 3,

(4 ) Bk Hb 2 T AR AR Al 1B SR I I 2 52 e 4 R
PR A A B IE R R, A, SRR P
F b R FH 46 24 B AR Gt R ) PR 3 2 = =l
W 55 25 b T 5 5 A B B ) P A 24 B A AR
58 1) PR 28 R MR 57 S5 B T 5 5 ) 45 T AH
S A B 110 kg AP St TR R R A A I B

222 3CHf ( References)
[1] XIE Hualin, HE Yafen, ZOU Jinlang, et al. Spatio — temporal



426

39 & # 3

[5

[6

[8

—

—

[

[

]

[

]

[

difference analysis of cultivated land use intensity based on emergy
in the Poyang Lake Eco-economic Zone of China [J]. Journal of

Geographical Sciences. 2016,26 (10) ;1412 - 1430. DOI: 10.
1007/s11442 - 016 - 1335 -7
T 25, B el RN, 45 BF 3t 4 29 R TR R ALY
W {4 2 ik A3 A —— LAVL SR8 I [0] . s 3AF 5, 2012,31(9)
1621 - 1630. [ XU Guoxin, JIN Xiaobin, SONG Jianan, et al. The
impact of intensive use of agricultural land on grain yields: A case
study of Jiangsu province [J]. Geographical Research, 2012, 31
(9):1621 -1630] DOI.; 10.11821/yj2012090008
Bk L KT = A YA b B 7 At 3 S R 3l 2 1 i A S O
BriJ]. B8R % 0 2% ik, 2002,17 (5):525 - 532. [ YANG
Guishan. Cropland area change and the probability of maintaining
dynamic balance of its amount in the Yangtze River Delta [J].
Journal of Natural Resources, 2002,17 (5) :525 - 532 ] DOI. 10
11849/ zrzyxb. 2002. 05. 001
LI Zijun, YU Yuanhe, JIANG Aixia. Temporal variations and
driving factors of cultivated land use intensity in Shandong province
from 1980 to 2015 [ J]. Journal of Resources and Ecology, 2019,10
(3):265 -274. DOI: 10.5814/j. issn. 1674 —764x.2019.03. 004
B XVR R, 4. PR UL XA TR AR e A e
Br AR LA E W — L Bl HE W X OB )], E L
Bl2, 2017,31(10) :69 - 78. [ MA Cong, LIU Liming, YUAN
Chengcheng, et al. Evaluation of cultivated land use intensity of
different types of rural household livelihood strategies in rapid
urbanization area: A case of Qingpu district in Shanghai city [J].
China Land Sciences, 2017,31(10):69 — 78 ] DOI: 10. 11994/
zgtdkx. 20171108. 144214
FUIE A 80, AR, 2. v I 4 2 R BT ST IR R A
AT LT]. ARl TRE 244 ,2015,31(18) ;212 =224, [ LYU Xiao,
NIU Shandong, LI Zhenbo, et al. Present situation and trends in
research on cultivated land intensive use in China [ J]. Transactions
of the Chinese Society of Agricultural Engineering, 2015,31(18)
212 -224] DOI: 10.11975/j. issn. 1002 - 6819.2015. 18. 030
SABE O, 8 B3 . AR PSR T b4 B AR 2 A R i R R
o Fr ] E L A4, 2012,26 (2) ¢ 50 - 55.

GU Xiang, ZHOU Yong.

[ WU Yuling,
Factors analysis on intensive use of
cultivated land from the viewpoint of farmers in Hubei province [ J].
China Land Sciences, 2012,26 (2): 50 -55] DOIL. 10.3969/j.
issn. 1001 - 8158.2012.02. 009

M RS RIINE, . LR AR 24 R A I T ek (0]

Hiy PR RL2 k2 ,2008,27 (6) 112 = 17. [ LI Xiubin, ZHU Huiyi,
TAN Minghong,

et al. Measurement of land use intensity [J].

Progress in Geography, 2008,27 (6):12 - 17] DOI: 10. 11820/
dlkxjz. 2008. 06. 002

E W B SRR b A Bt A AR S S EK B )
Iy A LI, Mo PR 2 4R, 2014, 69 (7):907 - 915. [ WANG

Guogang, LIU Yansui, CHEN Yangfen. Dynamic trends and driving

[10] sk/hpe, ik

(11

(12

[13

[14

[15

[—)

[

[

]

]

[

forces of land-use intensification in the cultivated land of China
[J]. 2014,69 (7) :
10. 11821/d1xb201407003

HEOREE, S T = AR A 4 2 F)
A a2 4y S (], +3E5E %, 2013,44(2) ; 277 - 283.
[ ZHANG Xiaohu, ZHANG Hebing, ZHAO Suxia,

Acta Geographica Sinica, 907 - 915] DOI;

et al. Trend
and spatial-temporal differentiation of cultivated intensive utilization
of farmland in Henan based on triangle model [J]. Chinese

Journal of Soil Science, 2013, 44 (2) ;277 - 283 ] DOI. 10.
19336/j. cnki. trib. 2013.02. 004

AR, AR 4R, 32 /B, 5 T B AR 1Y) 4B B I 2E T DX A 4 A
FEA N2 2270 [J]. P22 47, 2012,67 (7) : 889 —

902. [ XIE Hualin, ZOU Jinlang, PENG Xiaolin. Spatial-temporal

S 44

X ET

difference analysis of cultivated land use intensity based on emergy
in Poyang Lake Eco-economic Zone [ J]. Acta Geographica Sinica,
2012,67(7) ;889 -902] DOI. 10.11821/xb201207003

LR TR, A2 o) R AF . TR A R P 4R 24 R AR R AIE
[J]. HosR} =% ik /& ,2009,28 (4):611 - 616.
MEN Mingxin, HUO Xiliang, et al.

[ AN Yujuan,
The characteristics of the
agricultural land use intensity in Hebei based on the production
cost [J].
10. 11820/ dlkxjz. 2009.04.018

Tr A, SR, 2B VR R 4 Ak BRI T] 4 2 B i s A Al T
MRS ], ML FRAF5Y,2012,31(9) ;1598 - 1610. [ QIAO
Jiajun, WU Nalin,

Progress in Geography, 2009 ,28(4) :611 -616] DOI.

LI Dexi. Temporal and spatial variation and

influencing factors of the farmland use intensity in Henan province
[1].
10. 11821/yj2012090006

IR AR IV’ A5 R R B SORE st B 24 R A R
R HTOETE L] LRk R 2222 4, 2017,40(4) ;101 -
107. [ ZHAO Ruidong, NIU Zhijun, SUN Yingbiao,

Geographical Research, 2012,31(9):1598 - 1610] DOI.

et al. Study
on evaluation and obstacle factors of cultivated land intensive use in
Nanhe county [J].
2017,40 (4) :101 - 107 ] DOI:
0088

LA, RS, EAM 55, F3OP R X R RO B b 4R
ARz T]. Rl TR, 2010,26 (11):331 -
337. [ KONG Xiangbin, WANG Hongyu,

Journal of Agricultural University of Hebei,

10. 13320/j. cnki. jauh. 2017.

LI Cuizhen, et al.
Analysis on arable land intensity difference at plot scale in Jingji

plain [J].
Engineering, 2010,26 (11) :331 - 337 ] DOI:

Transactions of the Chinese Society of Agricultural
10. 3969/j. issn.
1002 - 6819.
B RS T R, AF . R TR 29 R R 10 B A R 5
[J]. AR #4, 2012,27 (3) . 460 - 467.
PAN Peng, ZHU Yungiang, et al.

z2.11.063

[ HE Sanwei,
The application of a new model
Journal of

in intensive use evaluation of agricultural land [J].

Natural Resources, 2012,27 (3) :460 - 467 ] DOI; 10. 11849/

zrzyxb.2012.03.012



Vol.39, No.3 W ST A A DO St R P 4 24 B s T 4 S T R il PR 2% 427
(17] EFE, g R P BRI AR 24 B K H e P’ —— SHLHI 5 DI R B oI [T]. 1274, 2021,39
DA R 12 AN S8R SR ] [ J]. B 5T, 2015,34(5) 895 - (1):101 = 116. [ CHEN Shuang, LI Yangbing, LI Mingzhen.

[18

[19

[20

[21

[22

[24

[

[

] S

] 4

[

—

]

908. [ WANG Xiuyuan, YAN Jianzhong. Cultivated land use
intensity and its influencing factors of households of different
A case study of 12

livelihood strategies : typical villages in

Chongging municipality [J]. Geographical Research, 2015, 34
(5):895 9087 DOI;
Je @A, RSO, R, AF. Bt A 20 4k R B 5T E R OE R

[J]. BRI, 2018,33(2) :337 -350. [ LONG Yuqiao,

WU Wenbin,

10. 11821/d1yj201505009

YU Qiangyi, et al. Recent study progresses in

intensive use of cropland [J]. Journal of Natural Resources,
2018,33(2) :337 —350] DOI;
XS AR R RS o e AR XOAS R RLASE A b AR 2
FIRAT A0 25 S AR [T]. 4ol T 2440, 2018 ,34(17) ;250 -
256. [ LIU Chengwu, NAN Nan, HUANG Limin.

10. 11849/ zrzyxb. 20170021

Difference
comparison on land intensive use of different scale farmers in rice-
Transactions of the Chinese

250 - 256 ]

growing areas in Southern China [J].
Society of Agricultural Engineering, 2018,34 (17):
DOI: 10.11975/j. issn. 1002 —6819.2018. 17.033
JKVERH. R[] 28 5 i 7K S b DO 3 1) T 48 24 2 L 4K
[J]. %P RS, 2019,41(12) ;2296 - 2306. [ MA Cong, LIU
Liming. Cultivated land use intensity in regions with different
economic development levels [J]. Resources Science, 2019, 41
(12):2296 -2306 ] DOI: 10.18402/resci. 2019.12.13

e i , el S8, 3y, 45 RT3l T 45 15 24 1y D )
e L T m B R 0 LA B [0 ARl T AR 2 4, 2013, 29
(20) :234 -244. [ HUA Xiaobo, YAN Jianzhong, WANG Qi, et
al. Comparative analysis on influencing factors of cultivated land
use intensity in valley and middle mountain area of upper Dadu
River watershed [J]. Transactions of the Chinese Society of
Agricultural Engineering, 2013,29 (20) :234 - 244 ] DOI. 10.
3969/j. issn. 1002 - 6819.2013.20.031
K , # AL, SPSS GEit M AR IM]. 2 fR. JEEC W
HE A, 2013121 — 140. [ ZHANG Wentong, DONG Wei.
Advanced course of SPSS statistical analysis[ M ]. 2nd. Beijing:
Higher Education Press, 2013121 - 140 ]
RAB R HUREST, S, 55 AS ] st 35 DX b 42 249 R K F- 5 [
o35 RBR S LA —— LAYV A A 4 (3] i3t 2A 4R, 2012,30
(2):156 —164. [ZHU Chuanmin, HUANG Yadan, WU Jia, et
al. Spatial disparity of cultivated land intensive utilization and its
driving forces based on different types of geomorphology: A case
study of Jiangxi province [ J]. Mountain Research, 2012,30(2) :
156 — 164 ] DOI. 10.16089/j. cnki. 1008 —2786.2012.02. 002

PRAE, AP S, A W18 SRR EE Ay L AE R b 38 78 R I % LK

[25

[26

[27

[28

[29

[

[

]

]

]

[}

Evolution pattern and driving mechanism in farmland of scale on

town level: A case study of Fengjie county in Chongqing, China

[J]. Mountain Research, 2021,39 (1):101 - 116 ] DOI. 10.
16089/j. cnki. 1008 —2786. 000579
ZERH A, ZE I, AR A, 5. PE A L A AR GE 50 AR I

R R BIE TS ()], A s 2 i, 2019, 39

(22):8526 - 8538. [ LI Yangbing, LI Shanshan, XU Qian, et
al. The evolution of karst rocky desertification for nearly 50 years in
karst mountain, Southwest China based on five cases study [J].

Acta Ecologica Sinica, 2019,39 (22).8526 - 8538 ] DOI. 10.
5846/s1xb201809021872

LS, B, FEAK, 45 AL Al T A 2SR B X I J0 e A
Ao IR Hh A KA B 9 5w Al [T]. AR A % 4Rk, 2019,39
(16) :6158 —6172. [ LI Huiwen, WANG Shijie, BAI Xiaoyong, et
al. Effects of climate change and ecological restoration on carbonate
the karst valley of

rock weathering carbon sequestration in

Southwest China [ J]. Acta Ecologica Sinica, 2019,39(16) :6158
-6172] DOI: 10.5846/5s1xb201903260581

ARSI EEAEYE RS R (M. JEa P E RO R
M4t ,2009:161 - 164. [ ZHANG Fusuo. Fertilization guidelines
for main crops in China [ M ].
University Press, 2009:161 - 164 ]
SR SRR, B, A B A AR 2 R Al LR BT T
[J]. [ 4l Bl 2%, 2008,41 (12) :4127 - 4133, [ ZHANG
Lin, ZHANG Fengrong, LV Yizhong, et al.

Beijing: China Agricultural

Study on the law of
change of arable land use intensity with economic growth [J].
Scientia Agricultura Sinica, 2008,41 (12).:4127 - 4133 ] DOI:
10.3864/j. issn. 0578 - 1752.2008. 12. 024

BUNIE , BEACHT, 38 B . 22 A I b 5 24 R T B JC Bk 3l g gy
MriJ]. pE LR, 2009,23(2) ;11 - 17. [ ZHU Xiaoqian,
CHENG Jiumiao, FEI Luocheng.

Analysis on intensive use of

China

cultivated land and its driving forces in Anhui province [ J].

2009,23(2):11 - 17] DOI; 10. 13708/j. cnki.

Land Science,
enll —2640.2009.02. 007

T, BE. A PR T B b A 285 5 4 2 R R I R 06
Z[J]. MBS s B B R 2%, 2019,35(4) .91 —-97. [ PENG

Wenlong, LYU Xiao. Coupling relationship between scale

management and intensive use of cultivated land from the

perspective of farmer household: Empirical analysis of 502

questionnaires in Shandong province [J]. Geography and Geo-

Information Science, 2019,35(4) .91 - 97 ] DOI. 10. 3969/j.

issn. 1672 —0504.2019.04.014



428 i e F R 39 % %53

Spatial Differentiation and Influencing Factors of Cultivated
Land Use Intensity in Karst Trough Area. A Case Study
of the Langxi Valley in Guizhou Province, China

ZU Haiqin', ZHAO Cuiwei'”*’

(1. School of Geography and Environmental Science, Guizhou Normal University, Guiyang 550001 ;

2. Collaborative Innovation Center of Ecological Environment Protection and Resource Utilization in Karst Mountain Area, Guiyang 550001 )

Abstract; Research on intensive use of cultivated land is of great significance to solve the problem of efficient use
of cultivated land in karst trough areas of China. Cultivated lands in karst trough areas are deadly scarce while the
demands for sustainable economic development based on proper karst resource exploitations are strong. Whereas,
the relevant research on land use in karst trough areas is relatively inadequate to meet the needs of intensive
agriculture from a micro perspective, especially from the farmers’ views. Based on the survey of farmers located in
a karst trough, the Langxi Valley in Guizhou province, China, the intensive degrees of farmland utilizations in
valuable and physical form were measured respectively and their spatial differentiation characteristics were
analyzed. Ridge regression model was used to explore the influencing factors governing cultivated land use intensity
at different landform positions. The results showed as follows: (1) The spatial differentiation of cultivated land use
intensity in value form was significant, presenting a descending pattern as in order as order of valley top, valley
bottom, and valley slope. Among them, the spatial distribution of labor intensity was consistent with it, but the
capital intensity was the largest at the bottom and the smallest at the slope. The average intensity of cultivated land
use was 71 739.85 yuan + ha'at the valley top, 66 751.78 yuan - ha ' at the valley bottom, and 25 015.80
yuan - ha ™' at the valley slope. (2) Fertilizer input in physical form was the least at the valley slope; The
proportion of organic fertilizer was increasing. (3 ) There were differences in influencing factors at different
geomorphic positions. In the valley floor influencing factors mainly comprised the average age of household labor
forces, the total household income, the income of the second and third industries, the average arable land area, the
proportion of cash crop planting area, and the number of household machinery units; In the valley slope influencing
factors comprised the total income of a family, the cultivated land area per labor, and the number of machinery
owned by the family; In the valley top the influencing factors comprised the average age of household labor forces
and the distance from the market town. The total area of cultivated land and agricultural policy subsidies were the
common influencing factors. The research conclusions can provide a basis for optimizing the land use pattern and

promoting coordinated development of ecology, society, and economy in trough and valley areas.

Key words: cultivated land use intensity; household; ridge regression model; karst trough valley; Langxi trough

valley



