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Principal component analysis of influencing factors of winter wheat
irrigation water productivity in Xi’an
ZHANG Na, ZHANG Jianfeng, LI Tao
(School of Water Resources and Hydroelectric Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: In order to improve the efficiency of agricultural water use and relieve the pressure of
water shortage in Xi’an, the temporal variation law of irrigation water productivity of winter
wheat was analyzed, with the influencing factors of irrigation water productivity of winter wheat
comprehensively analyzed by principal component analysis. The results showed that: Dirrigation
water productivity fluctuated greatly between years from 2001 to 2014, but it showed an overall
upward trend; @the main factors affecting irrigation water productivity of winter wheat are four
controllable factors: the amount of chemical fertilizer applied, the total power of agricultural ma-
chinery, the amount of agricultural film, and the expenditure for supporting agriculture, and two
uncontrollable factors: the average evapotranspiration and precipitation during the growth period.
In the process of agricultural production in Xi”an, the irrigation water productivity of winter
wheat can be improved by optimizing the input structure of auxiliary products, rationally alloca-
ting agricultural economic input and science and technology.
Key words: irrigation water productivity; time regularity; principal component analysis; influen-
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Fig. 1 Index system affecting irrigation water productivity
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Tab. 1 [Initial data of factors affecting irrigation water productivity of winter wheat from 2001 to 2014

8 11 EEWBT R

FCIBHEIN  RWH 25 AT BB el M %ﬁ s
g HaRE O BX.) BX BEX./ B#h X, AR X/ i X,/ B ;/i X%
X /(Fo (Fo (Fo (Fhm’) (FkW-h  FA ' 27t X./C " !
(HFm?) mm mm

2001 19.33 0.17 0.20 21. 202.09 144.28 43 150.48 1.13 11.8 230. 65 503. 37

wl
ol

2002 20.07 0.18 0.16 20. 87 205. 21 143.65 40 100. 65 1. 39 11.2 249. 85 531.93
2003 20.01 0.17 0.15 20. 23 208. 07 141.33 39 531.76 1.72 10.7 437, 64 503. 37
2004 21.07 0.16 0. 14 19. 87 214. 07 139.82 37 425.57 2.31 11.0 489. 64 685. 44
2005  21.18 0.19 0.14 18.67 223.90 137.69 35 076.41 2. 87 10. 8 251. 44 653. 31
2006  21.61 0.19 0.15 18. 44 227.76 135.64 35 965.38 4,24 11.4 389. 98 742.56
2007  22.03 0.21 0.14 18. 42 234. 89 131.96 32 367.22 8.55 11.1 414. 25 689. 01
2008  22.59 0.21 0.15 18. 30 271. 26 126.46 32 865.79 11.12 10.6 303. 06 660. 45
2009  23.03 0.21 0.13 18. 21 261.61 121.78 29 912.74  17.38 10.7 351.03 656. 88
2010  23.55 0. 25 0.12 18. 75 267.73 116.58 29 504.36  25.14 11.0 377.92 714.00
2011 23.95 0. 25 0.12 17. 49 289.02 116.15 28 000.26  38.79 11.7 276. 40 560. 49
2012 24.33 0. 27 0.13 17. 86 298. 40 113.29 28 698.23  45.11 10. 6 176. 37 542. 64
2013 23.97 0.27 0.12 16.01 310. 84 108.48 28 316.41  49.94 11.9 251. 44 571. 20
2014 25.12 0.27 0.12 16. 56 320. 33 110.30 28 500. 87 48.76 11.1 279.54 560. 49
2.2 EBRAKRDEFEEREINEZL KA
F 2 J& 20012014 4 8] P4 22 b X A /N 22 0
# 2 2001—2014 ARV X 2 /N A E R AK o0 Az e R
Tab. 2 Irrigation water productivity of winter wheat in Xi’an area from 2001 to 2014

AEfy K NFE R/ O O HEWE K/ OF m®) WK T=3/ (kg + m™*)

2001 63.18 43 150. 48 1.46

2002 60.78 40 100. 65 1.52

2003 62. 86 39 531.76 1.59

2004 62.40 37 425,57 1. 67

2005 64.42 35 076.41 1. 84

2006 67.66 35 965. 38 1.88

2007 49. 86 32 367. 22 1. 54

2008 68. 64 32 865.79 2.09

2009 66. 37 29 912. 74 2.22

2010 68.77 29 504. 36 2.33

2011 58.29 28 000. 26 2.08

2012 61.70 28 698. 27 2.15

2013 53. 80 28 316.41 1. 90

2014 56.78 28 500. 87 1. 99

I 2 LT VY 22 3 IX AN REBE K o A7 A BB A R A 6. & /N A E R OK o AR R A
AEFEMEA T 146 ~2. 33 keg/m’ Z 6], BB 20012005 4F ] 2248 1Y 4. Bk IR 298 2605, 2007
BARE LTHES X SR ATFRES I AR E™ AFRERMA 154 ke/m’ A F GETTAF4E SR C 3L
LRBAZBAERIN A A= HR B RV B i RO R B = W KA I L 2007 AR & /N AE R B
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Tab. 3 Correlation coefficient matrix between influencing factors
%ﬁurﬂm%‘% Xl X2 X% X1 XE X6 X7 XS X‘) XIU Xll
X, 1 0.949 —0.867 —0.913 0.965 —0.971 —0.96 0.912 —0.038 —0.124 0.091
X, 0. 949 1 —0.778 —0.871 0.964 —0.975 —0.899 0. 96 0.099 —0.262 —0.104
X; —0.867 —0.778 1 0. 853 —0.79 0. 827 0. 892 —0.75 0. 219 —0.16 —0.214
X, —0.913 —0.871 0.853 1 —0.913 0.899 0.9 —0.847 —0.07 0.053 —0. 149
X; 0. 965 0.964 —0.79 —0.913 1 —0.983 —0.892 0.962 0.051 —0.2 —0.086
X —0.971 —0.975 0.827 0. 899 —0.983 1 0.923 —0.959 —0.059 0.147 0.027
X; —0.96 —0.899 0.892 0.9 —0.892 0.923 1 —0.821 0.066 0.116 —0.196
X 0.912 0.96 —0.75 —0.847 0.962 —0.959 —0.821 1 0.174 —0.23 —0. 245
X, —0.038 0.099 0.219 —0.07 0.051 —0.059 0.066 0.174 1 —0. 242 —0.218
X —0.124 —0.262 —0.16 0.053 —0.2 0. 147 0.116 —0.23 —0.242 1 0. 484
X 0.091 —0.104 —0.214 —0.149 —0.086 0.027 —0.196 —0.245 —0.218 0.484 1
R4 DI EME
Tab. 4 Total variance explained
W IR GESENR (] & AR - T F

Bt FEBNH/ % B/ % Bt JEBH/ % B/ %
1 7.328 66.617 66.617 7.328 66.617 66.617
2 1. 876 17.057 83. 674 1. 876 17.057 83.674
3 0. 861 7.827 91.502
4 0.576 5. 232 96. 734
5 0.157 1.423 98. 157
6 0.107 0.976 99.133
7 0.042 0. 385 99.518
8 0.029 0. 267 99. 785
9 0.015 0.132 99.917
10 0. 008 0.068 99. 985
11 0.002 0.015 100

Xt FHRAEH 7. 328, 1. 876, 43 5 SR H 4R AE 1)
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Tab.5 Principal component factor loading matrix
E X X, X; X, X; X X; X X, X1 X
1 0. 986 0.972 —0.875 —0.94 0. 980 —0.987 —0.952 0. 947 0.028 —0.151 0.013
2 0.072 —0.15 —0.357 —0.105 —0.096 0.042 —0.155 —0.237 —0.587 0.778 0.818
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