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Coupling path analysis of soil and water conservation technology to the

agricultural industry-resource system
ZHAO Xiaocui' WANG Jijun' > QIAO Mei' HAN Xiaojia® LI Yue'

1 Institute of Soil and Water Conservation Northwest Agriculture and Forestry University Yangling 712100 China

2 Institute of Soil and Water Conservation Chinese Academy of Science and Ministry of Water Resources Yangling 712100 China

Abstract: Soil and water conservation technology influenced the coupling effect of the system through action on the
agricultural industrial4esource system and this process and effect is the key determinant among farmers to select
appropriate soil and water conservation technology. Hence we surveyed 130 households of the typical watershed—Xiannangou
watershed in 2017 and these survey data were used to reveal the mechanism of action and the coupling path via the
structural equation model. A new coupling system was developed from soil and water conservation technology and the
ecological environment agriculture resources and agricultural industries. Soil and water conservation technology improved
the ecological environment increased agricultural resources and inhibited the development of the agricultural industry;
however the intensity was weak at the present stage ( the path coefficients were 0.13 0.08 and —0.02 respectively) . The
underlying reason was that large-scale management was undertaken in the Xiannangou watershed; hence the weak intensity
of the effect of soil and water conservation technology to the agricultural industry—resource system was based on the weak
intensity of the effective control measures for soil and water loss in the Xiannangou watershed implying that the existing
system of soil and water conservation technology could not fully meet the requirements of ecological civil construction and

economic development in the new era. Screening integrating and developing soil and water conservation technology to
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develop suitable soil and water conservation technology is in great demand and must focus on soil and water conservation

while essentially upgrading ecological functions.

Key Words: soil and water conservation technology; agricultural industrialwesource system; Coupling Path; Structural

Equation Model; Xiannangou watershed
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Table 1 Coupling variable interpretation of soil and water conservation technology and agricultural industrial-resource system

Latent variable

Observation variable

Define methods

(1. s 2.
S <l ) 3.
Soil and water conservation o V4. R
techniques ( ;0—10) + (1. :
2 ;3. 4 ;5. )
(1. 2 ;3. 4 ;5.
x2
C0— )+ (L ) ;3.
( ; 0—10) ” 5 )
(1. ;2. 3 ;
4. i 5. ) + ( 1 2.
x3 ;3. 4. 5 ) + (1.
( ; 0—20) ;2. ;3. 4 ;5. ) +
(1. 2 3 4. ;5.
)
nl vl /
Agricultural resources 2 /
72 y3 /
Agricultural industry y4 /
73 ¥5 /
Economic benefit 6 /
n4 y7 (1 /2 /3 )+ (1727
Coupling situation ( ;0—12) 3) + (1/2/3) + (1/2/3)
)8 27
7S 9 /
Ecological environment y10 /
3.2
321
spss21.0 130 0.70 N
322 N
Amos21.0
o a)
(x°/df) . ( RMSEA) . ( GFI) 3 b)
( NFI) . ( CFI) . (IFT) 3 ¢) Akaike
( AIC) . (ECVI) 2 . 2 2.
3.3
3.31
2 o N N
(0.15) > (0.13) > (0.08) > (-0.02) .
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1 -
Fig.1 Initial model of coupling relation between soil and water conservation technology and agricultural industrial-resource system
1
2
Table 2 Fitting index of models
. . L Indicator Reference Evaluation
Evaluation project Adaptation index .
meaning standard results
¥ /df <3 0.959
Absolute fit indices RMSEA FO <0.1 0
GFI >0.9 0.961
NFI >0.9 0.966
Relative fit indices TFT NFI >0.9 1.002
CFI >0.9 1
AlC 142.425
Parsimonious fit indices ECVI AlC 1.104
o 1999
25°
o 2008 ® . 2017
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3) 1.544.0.253
0.022(  3).
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1 0.02
: 0.366.0.029(  5)
1.25 o o
( 4.
3
Table 3 Standardized path estimates of modified models
Path Estimate Path Estimate
7n5 <=== & 0.126 x2 <==—= & 0.397
nl <——= 3 0.082 xl <—== I3 0.915
nl <=== 75 1.544 y10 <=—= n5 0.911
72 <-—- nl 0.022 9 <—== n5 0.948
72 <—== n5 0.253 y8 <=—= n4 0.968
72 <——= I3 -.023 y7 <=== n4 0.970
n4 <—== I3 0.153 ¥3 <—== 72 0.311
n4 <—== nl 0.062 y2 <—== 1l 0.312
n4 <==—= 72 0.165 yl <=== nl 0.516
n4 <—== n5 0.283 y4 <——= 72 1.180
73 <—== 72 1.246 ¥5 <=== 73 0.778
73 <=== n4 0.019 6 <-—- 73 0.542
x3 <=—= 3 0.936
4

Table 4 Industrial distribution of farmers

Industry type Farming Facility agriculture Forest fruit industry The breeding
Number of households/ 113 22 93 39
Proportion/% 86.92% 16.92% 71.54% 30%
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5
Table 5 Overall standard influence coefficient
& n5 nl 12 n4 73
n5 0.126 0.000 0.000 0.000 0.000 0.000
nl 0.276 1.544 0.000 0.000 0.000 0.000
72 0.015 0.287 0.022 0.000 0.000 0.000
n4 0.208 0.426 0.066 0.165 0.000 0.000
73 0.022 0.366 0.029 1.250 0.019 0.000
y6 0.012 0.199 0.016 0.678 0.010 0.542
¥S 0.017 0.285 0.022 0.972 0.014 0.778
y4 0.017 0.339 0.026 1.180 0.000 0.000
¥l 0.143 0.797 0.516 0.000 0.000 0.000
2 0.086 0.482 0.312 0.000 0.000 0.000
¥3 0.005 0.089 0.007 0.311 0.000 0.000
¥7 0.202 0.413 0.064 0.160 0.970 0.000
¥8 0.202 0.412 0.064 0.159 0.968 0.000
¥9 0.119 0.948 0.000 0.000 0.000 0.000
y10 0.114 0.911 0.000 0.000 0.000 0.000
xl 0.915 0.000 0.000 0.000 0.000 0.000
x2 0.397 0.000 0.000 0.000 0.000 0.000
x3 0.936 0.000 0.000 0.000 0.000 0.000
333
0.33 -0.1
0.94> 0.91> 0.40( 2)
( “ »
0.52> 0.31( 2)
26
1.18> 0.31
0.97 o
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