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Study on Factors Influencing Grain Yield Based on Partial Least Squares Path Modeling

SHU Chang,ZHANG Xin, WANG Kai et al (Yiyang Agricultural Sciences Research Institute, Yiyang,Hunan 413046)

Abstract Based on the statistical data of grain output in China from 1990 to 2018, 10 indicators were selected, including effective irrigation
area, pure amount of agricultural chemical fertilizer application, total power of agricultural machinery, consumption of agricultural plastic film,
consumption of pesticides, expenditure for supporting agricultural production, per capita disposable income of rural residents, disaster area,
rural electricity consumption and sown area. Simple correlation analysis, canonical correlation analysis and partial least square path model are
used to analyze the main factors affecting grain yield. The results show that the most important factor affecting grain yield per unit area is rural
electricity consumption, and the most important factor affecting total grain output is supporting agricultural production expenditure. Through ca-
nonical correlation analysis, the factors that have great influence on yield are effective irrigation area and sowing area;according to the partial
least squares path model method, the potential variable that has a great influence on grain yield is scientific and technological factors, among

which the load of plastic film is the largest.
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Table 1 The basic statistical characteristics on food yield and its influence factors

PHIE N 46 34119 T7 to #5520 K 5 A O 2 - 0.47 ~
00, I 7E-1.49~-0.19,

ChE it M Al e ER e Wi
code Variable Min Max Mean deviation Skewness Kurtosis
X, A A (kg/hm®) 13 318.92 18 547.49 15 890.68 1 614.96 0.19 -1.18
X, WA (T t) 36 297.38 60 977.34 46 341.19 8 472.18 0.67 -1.07
Y, FCHE AR (X 10° hm?) 47 403.10 68 271.64 56 406.36 6 528.64 0.42 -1.02
Y, ANt 4T 25 (T3 v) 2 590.30 6 022.60 4 626.59 1071.01 -0.30 -1.07
Y, AV A3 1 (T7 kW) 28 707.70 111 728.07 67 426.22 28 009.69 0.09 -1.49
Y, A FHADRLHERE S I (7 ) 48.20 260.36 167.04 67.43 -0.12 -1.27
Y, R R ) 73.30 180.77 139.03 34.48 -0.47 -0.88
Y, A R I H (f2I0) 221.80 6 458.60 2 394.97 2 243.88 0.82 -0.91
Y, AT i BRI A SR (OT) 121.00 14 617.00 4 891.01 4 235.09 1.00 -0.19
Y, AR AL x10° hm?) 9 201.00 34 374.00 21 459.86 7 333.92 -0.02 -1.09
Y, ekt LR (12 kW -h) 844.50 9 524.42 4 591.39 3 016.92 0.40 -1.36
Y, FEFIE AL (x10° hm?) 72 572.91 100 348.93 86 232.91 7 729.68 0.38 -0.77
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Table 2 The coefficient of simple correlation on food yield and its influence factors
2k
\%ﬁri ﬁ.b]e X 1 X 2 Yl Y2 Y] Y4 YS Y(\ Y7 YS Y9 YIO
X, 1
X, 0.950°" 1
Y, 0.974**  0938*" 1
Y, 0.960""  0.864°°  0.949"° 1
Y, 0.958"" 0.891"" 0.964" " 0.981"" 1
Y, 0.964"" 0.878" " 0.970" " 0.993"" 0.989"" 1
Y; 0.904" " 0.787" " 0.879" " 0.981"" 0.949" " 0.958" " 1
Yy 0.949" " 0.965" " 0.970" " 0.989"" 0.931"" 0.922"" 0.802"" 1
Y; 0.947"" 0.960" 0.973"" 0.867"" 0.899" " 0.900" 0.765""  0.981"" 1
Yy -0.789"" -0.831"" -0.743"" -0.658"" -0.722"" -0.680"" -0.574"" -0.820"" -0.801"" 1
Y, 0.977"" 0.940" " 0.986" " 0.953"" 0.977"" 0.974" " 0.889""  0.977"" 0.962°" -0.780"" 1
Y, 0.764" " 0.927"" 0.760" " 0.631"" 0.688" " 0.651"" 0.546""  0.844" " 0.836"" -0.777"" 0.764" "
TE: = " FoR 0.01 EHAKF
Note: * * indicate significant level at 0.01
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Table 3 The canonical correlation coefficient and Chi—square test of food yield and its influence factors
HLTRY A AR AL - . PAi
Canonical variable Correlation Eigenvalue Wilk”s F Df P value
1 1.000 2052.333 0.000 431.533 20.000 0.000
2 0.984 30.629 0.032 61.258 9.000 0.000
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Fig.1 The result of PLSPM and the model of each factor loading on food yield and its influence factors
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