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The effect of rice irrigation efficiency and related factors on fertilizer non —point source pollution based on

quantile regression
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(1.College of Economics, Sichuan Agricultural University, Chengdu 611130, China; 2.Institute of Finance and Economics,Yangtze Normal U-
niversity, Chongging Fuling 408000, China; 3.College of Management, Sichuan Agricultural University, Chengdu 611130, China )

Abstract: This article measures rice irrigation water—use efficiency and fertilizer non—point source pollution of 797 households across four
provinces ( municipalities ) in the upper reaches of Yangtze river. It analyzed the effect of rice irrigation water—use efficiency, mode of pro—
duction, and effects of other factors on fertilizer non—point source pollution based on quantile regression. The results show that the average
irrigation efficiency of rice is 0.14, the average scale efficiency is 0.55, the average technical efficiency is 0.27, and the rice irrigation water
efficiency improvement space is larger. A substitution effect between irrigation water—use efficiency and the amount of fertilizer applied ex—
ists, which enhances the amplitude of fluctuation. Water—saving irrigation methods can reduce fertilizer non—point source pollution and
preserve fertilizers. Floods and droughts(FDD ) rotation mode, farming methods, and straw counters—field ways have an effect on fertilizer
non—point source pollution, although not all these effects were significant. Cultivated land and finely, agricultural subsidies and commercial—

ization rate can increase non—point source fertilizer pollution. The critical point that age and education level reduced fertilizer non—point
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source pollution is higher, but political participation has no significant effect.

Keywords: fertilizer non—point source pollution; irrigation water efficiency; production mode; factor endowments; quantile regression
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Table 1 Distribution of research sample

By Province  HBIX. Region {341 Additional copies Hf| Proportion

PuJI|48 Sichuan R 210 26.35
1A 73 9.16

B 71 8.91

BEIH 68 8.53

BT 74 9.28

M 41 5.14

[ 35 4.39

EL e 39 4.89

WA Guizhou  ESPERIM 38 4.77
LI 35 439

4% Yunnan FiE 15 1.88
ith 14 1.76

EAREIPN 8 1.00

AMH 18 2.26

A 10 1.26

H K17 Chongqing ErE 28 3.51
Wk 20 2,51
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Table 2 Sample farmers’ irrigation efficiency value

e e JBRCR Overall efficiency AliF RECK Pure technical efficiency HUER R Scale efficiency
Efficiency FEAK Hei it FEAKL He sl Fit FEAKL H it
value Number of samples ~ Proportion ~ Cumulative Number of samples Proportion ~Cumulative Number of samples Proportion ~Cumulative
0~0.2 718 90.09 90.09 370 46.42 46.42 51 6.40 6.40
0.2~0.4 49 6.15 96.24 304 38.14 84.56 208 26.10 32.50
0.4~0.6 8 1.00 97.24 46 5.77 90.33 259 32.50 65.00
0.6~0.8 5 0.63 97.87 35 4.39 94.72 130 16.31 81.31
0.8~0.9 4 0.50 98.37 14 1.76 96.48 110 13.80 95.11
1.0 13 1.63 100.00 28 3.51 100.00 39 4.89 100.00
Mean 0.137 8 0.274 5 0.549 8
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Table 3 Irrigation efficiency value based on irrigation methods

BORE SUKHER POKHERE  JPOKEERE BRI

Efficiency Water diversion Carry water for Well water Water storage

value irrigation irrigation irrigation irrigation

0~0.2 366 178 8 9
0.2~0.4 97 48 1 5
0.4~0.6 37 16 0 1
0.6~0.8 6 7 1 0
0.8~0.9 5 2 0 0

1.0 4 6 0 0

Total 515 257 10 15

Mean 0.194 3 0.193 2 0.180 8 0.195 7
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Table 4 Variable indicators statistical description

ISR o ZdEbR 78 S/ ¥fH bRt FoME RME
Total index Second index Define/Unit Mean Standard deviation Minimum value Maximum value
AUNE TIPTS5 Y Fertilizer R E kg 7.90 3.40 0 97.20
non—point source pollution Py ke 0.52 157 0 873
DK AR HRCR 1 0.14 0.14 0.01 1
Irrigation water efficiency
A5 = THEWE A=K 1=HKHEE 5 2=4 /K I0E s 3= K e s 2.67 0.53 1 4
Production mode A=K
KBRS R 1=K/ N s 2= /KRR - 35 3=/K g = 2.61 0.93 1 4
3 s 4=k -2 b1
i r = 1=Jek s 2=k s 3="0 5 4F 1.49 0.66 1 3
FEAFRH T2 1=3800 H 2= HEEA H  3=HEIKGA H - 1.94 0.84 1 3
LB R B JK IR m? 1813 1740 0 40 002
Land factor endowment Ik e e 405 273 0 17
HTEFHIE 1= 50X 5 2= e i X 1.38 0.49 1 2
F7 20 1 B3R B RHEST ) 15K A 3.27 133 0 9
Labor factor endowment
FABIR LR LN AN HBA (%) 0.32 0.61 0 0.90
Capital factor endowment ol FMI A T 204.06 190.39 0 2800
[EERE =S FEAs B R (% ) 0.27 0.53 0 1.00
S BEAR EE R B Y A 56.01 10.30 18 83
Social capital factor gy grgiy 1=/ 2=/ 3=p0h 4=y 222 080 1 5
endowment ks SR AR 5 6=k AL
BuAS ST 1= T8 5 2=AE A 38 1.93 0.24 1 2
T ARG 2 B Technique FARIEY 1=4;2=TC 1.62 2.38 1 2

factor endowment
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Table 5 The empirical regression results

RN R F 2R

F365F TH

545 Index OLS 4375 Quantile 0.25 43 25 Quantile 0.50 4337 55 Quantile 0.75 433 f5, Quantile 0.90

MR CRS -5.59%#(-2.14)  -2.38%(-0.82) -3.63%(-1.92) -2.23%(-0.82) -5.87%(~1.55)

HEWE 72 Trigation model —2.38%8(=3.14)  —1.47%%(-2.39) -2.37%%%(-2.96) -1.12(-1.10) -1.29(-0.90)

K4 AE 3 FDD rotation -0.27(-0.61) -0.32(-1.01) 0.02(0.07) -0.40(-0.75) -0.77(-0.78)

Hi 72 Cultivated way -0.34(-0.54) -0.07(-0.17) -0.05(-0.12) -1.07(-1.55) -1.98(-1.74)

FEAFIE F J5 2 Straw returned 0.21(0.44) 0.59%*(2.05) 0.51(1.40) 0.35(0.81) -0.07(-0.10)

JK TR Field area 3.76%%%(23.77)  3.26%%%(14.66) 4.71%%%(6.02) 7.23%%%(8.97) 9.34%%%(8.16)
7K %K Field blocks 0.58%%%(3.78) 0.16%(1.47) 0.14(0.57) 0.02(0.06) 0.32(0.70)

HiJZ 4T Regional feature -0.66(-0.80) 0.86(1.50) -0.86(-1.31) —-2.01#%(-1.97) -1.24(-0.74)
FEE55 50 S35 Labors -0.17(-0.57) -0.32%(-1.65) -0.14(-0.59) 0.10(0.27) 0.10(0.17)
AW 5 H Ratio of agricultural income —0.46(-0.72)  —2.19%%(-2.02) -0.15(-0.13) -0.30(-0.35) -0.45(0.38)

Al AN A Agricultural subsidy 0.004*%(1.97)  0.005%%%(3.72) 0.002(1.25) -0.001(-0.26) -0.002(-0.32)
P ft% Commercialization rate 2.07%#%(2.78) 0.19(0.23) 0.34(0.20) 2.18(0.91) 2.96(0.96)

AR Age -0.01(-0.13) -0.003(-0.11) 0.004(0.13) 0.01(0.15) -0.02(-0.26)

ZH AR Education -0.06(-0.11) -0.12(-0.40) 0.12(0.32) 0.22(0.40) -0.07(-0.08)

Bis2: SR Political participation  —1.03(—-0.64) -0.49(-0.51) -0.16(-0.12) -0.48(-0.22) -1.09(-0.36)
FAREFI Technical training 2.70%%%(2.62) 2.25%%%(3.00) 2.09%%(2.35) 2.33(1.47) 1.73(0.64)

H I Constant 13.12%%(2.26) 435(1.15) 7.15(1.39) 6.21(0.97) 17.35%(1.66)

T o s IR 10% 5% 1% BENEAKCE T B35 55 R M n iR 22

Note *, #* **%* indicate significance level at 10%, 5% and 1% ,robust standard error in brackets.
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The coarser dotted line indicates the interpretation variable OLS regression estimates , the area between the two smaller dashed lines indicates the confidence

interval for OLS regression estimates(The confidence level is 95% ). The solid line indicates the regression estimate for each interpretation variable, the

shaded region is the confidence interval for the regression estimate( The confidence level is 95% ). The horizontal axis indicates different points of

contamination of the fertilizer non—point source, the vertical axis indicates the regression coefficient of each variable.
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Figure 1 The changes of fertilizer non—point source pollution of quantile regression coefficient
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The coarser dotted line indicates the interpretation variable OLS regression estimates, the area between the two smaller dashed lines indicates the confidence

interval for OLS regression estimates(The confidence level is 95% ). The solid line indicates the regression estimate for each interpretation variable, the

shaded region is the confidence interval for the regression estimate(The confidence level is 95% ). The horizontal axis indicates different points of

contamination of the fertilizer non—point source, the vertical axis indicates the regression coefficient of each variable.
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