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Study and application of the evaluation indexes of wheat pesticide
reduction and efficiency in the Yangtze River Basin
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Abstract Based on the sampling survey of farmers’ pesticide purchase and use in China from 2015 to 2019, the
monitoring data of eight indicators of winter wheat drug use in 16 counties (cities, districts) of five provinces in
the Yangtze River Basin were statistically analyzed. The results showed that the toxicity index was better than
other indexes in evaluating the reduction and efficiency of wheat pesticides. This index can provide a basis for
quantitative and reasonable evaluation of the scientific and safe use of pesticides in wheat, and can be used as a

reference for government decision-making and technical departments to guide the use of pesticides in wheat

production.
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Table 1 Distribution of pesticide use investigation and monitoring sites in winter wheat

E=XGINES)

Counties(cities, districts)

A N GINESE e
Province Number of counties(cities. districts)
VL7 Jiangsu 6
WiVl Zhejiang 2
0 Anhui 4
W4t Hubei 1
pg)i| Sichuan 3
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Table 2  Analysis of variance of each indicator of pesticide use in winter wheat in pilot counties ( cities and districts) from 2015 to 2019

) AR TR % RO/ RO E A
Counties Area. proportion of ] g (.667m2) '1 g+ (667m?) 1‘ ' JG * (‘6('57m~’) L
(cities. districts) mec}lgm— and. lf)w— (Jomr-nf)dlty quantity of Net amount of pesticides Pesticide cost
toxicity pesticides pesticides per 667 m? used per 667 m? per 667 m?
= H Fengxian 88.61+£5.76 193. 72467. 10 58.86+17. 37 25.70£9. 04
4% Jintan 96. 4916. 46 327.94+119. 39 123. 04443. 86 36. 04+20. 75
K AT Zhangjiagang 100. 0040. 00 258.59+67. 60 100. 014-16. 36 26.26+14.12
##JH X Chuzhou 96. 0242. 12 532.35+162. 05 156. 88445. 57 35.43+£6. 23
HHHELE Yandu 88.81+£9. 98 427.26+116. 66 143. 61438. 39 34.22+3. 89
EHET Gaoyou 95.41+1.51 455. 00£87. 10 118. 75436. 95 45.76+11. 44
5 LU X, Xiaoshan 95.56+9. 94 291.51+106. 65 116.42441. 18 21.99+12. 40
ST Pinghu 97.97+2.70 260.52+42. 34 101. 69414. 47 26.24+2. 68
K& H Fengtai 98. 1542. 42 225.59%£100. 32 46. 46+15. 60 22.93+4.43
#i_EH Yingshang 86. 54+5. 24 204. 86+38. 69 51.98+11. 31 22.05+2.71
eI X Qiaocheng 76. 81%5. 37 251. 30%69. 07 52.9145.05 16. 9543. 98
# & 8 Dongzhi 98.72+2. 86 150. 60463. 03 39.87418. 07 16. 76+2. 72
FAIH X Jingzhou 98. 05+1. 99 297.66+68. 75 82.52+15.18 26.10=%£9. 50
J LT Guanghan 90. 734+11. 15 160. 09434. 08 50. 554-10. 76 18. 7346. 77
=& 4 Santai 82.90+21.92 182. 93426. 93 45.85+10. 45 22.27+8.59
BiE H Cangxi 91. 78415. 89 156.07427. 16 37.66+18.03 21.37+£3.52
F 3.373 6 9.626 3 11.675 1 5.256 2
P 0. 000 4 0. 000 O 0. 000 O 0. 000 O
SEL Y Kk /Y
(cities. districts) Control times of barrel Toxicity index Intensity of toxicity
FH Fengxian 2.4740.54 4.124+0. 71 46.99+46. 34 71.76+48.05
435 Jintan 3.41+1.06 5.4242. 38 40. 6919. 44 40. 30+29. 97
K EZ U Zhangjiagang 2.8240. 96 4.4541.42 24.3143.93 24.32710. 46
M X Chuzhou 4.02+0. 37 10. 1743. 08 40.89411. 91 26.05+1.01
EHhHELE Yandu 3.08%0. 20 6. 34=40. 64 52.124+14.72 36.93+£7.47
BT Gaoyou 2.99-0. 20 7.09740. 95 38.94+15. 00 32.26+3.52
I X Xiaoshan 2.32%0. 26 3.3040. 21 31.14%10. 55 26.94+£3.70
SEATH Pinghu 2.73%0. 31 4.3940. 22 38.83+6.75 38.13+£2. 89
K& H Fengtai 2.31%+1.17 3.447+1. 04 12. 2843. 86 26.56+1.15
Bi H Yingshang 2.76%0. 27 4.46+0. 28 23.47+£7.43 45.42+12.74
HEBX. Qiaocheng 2.98-0. 35 4.8440.77 56. 9414407 105. 72£79. 08
%4 % H Dongzhi 2.22%0.72 4.05%£1. 00 10. 0544. 52 25.16£1.77
FH X Jingzhou 3.2940. 35 4.43+1.07 26.16+5.57 32.01+£6. 43
J T Guanghan 1.55+1. 06 3.68+1.50 14.18+3. 33 28.06+2.02
=4HEH Santai 1. 7340. 90 3.05+1.11 24.11+£3.76 53.76+£8.03
B E Cangxi 2.29740.52 3.19740. 46 10. 3544. 06 28.70£6. 06
F 5.145 4 11.461 0 3.865 0 3.871 5

P 0.000 0O 0. 000 0 0. 000 1 0. 000 1
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Table 3  Analysis of variance for each indicator of pesticide use in winter wheat of 16 pilot counties
(cities, districts) from 2015 to 2019
TR TAR LB/ %0 EVESTHL v EVESE IRV HHZ A/
Ay Area proportion of g+ (667m?) ! g+ (667m?) ! JG + (667m?) !
Year medium- and low- Commodity quantity of Net amount of pesticides Pesticide cost
toxicity pesticides pesticides per 667 m? used per 667 m? per 667 m?

2015 85.58+15. 35 262.11+150. 24 86. 00+50. 97 18.32+8.70
2016 92.70+8. 46 308.38+161. 27 87.91+46. 89 24.25+9. 05
2017 95. 69+6. 40 293.04+£142. 44 84. 68+52. 46 27.70£9.71
2018 95. 13+8. 02 265.37+121. 43 83.54+45.08 28.54+12. 49
2019 94.19+7. 32 238. 60+82. 64 72.58+33.43 32.06+12. 10

F 4.288 8 1.815 2 0.849 2 7.208 0

P 0.004 1 0.1377 0.499 7 0. 000 1
oy BT/ T A A
Year Control times of barrel Toxicity index Intensity of toxicity
2015 2.26+0.87 3.80+1.98 31.09+15. 33 40. 61423. 75
2016 2.84+0.75 5.15+3. 07 42.24+38.19 52.64+£58. 31
2017 2.94+0. 69 5.19+1. 98 28.91+18. 25 36.30+19. 16
2018 2.50+1.22 4.88+1.72 26.22+12.13 34.09+13. 24
2019 2.90+0. 49 4.85+1.44 25.11+10. 27 37.00+14. 62

F 3.609 0 3.544 0 2.5917 1.4511

P 0.010 6 0.011 6 0.045 4 0.228 4
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IR E Mixing times of barrel ————

B4 % Control times —————

B HZEA Pesticide cost per 667 m* ~—J
T AZGHTE R Net amount of pesticides per 667 m* }
B FZ5# B Commodity quantity of pesticides per 667 m”

%L Toxicity index

TR Intensity of toxicity ——

F{EF WAL Area proportion of medium- and low-toxicity pesticides ———
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KB AIEE Maximum distance between clusters
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Fig. 1 Similarity clustering analysis chart of eight evaluation indexes of pesticide use reduction in winter wheat
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Table 4 Factor analysis of pesticide dosage indexes of winter wheat in the Yangtze River Basin

=Yy Load factor e [H] ik 7?%
Index BT 1 AT 2 Communality Spfemal
variance
Factor 1 Factor 2
FUEFETRFR L/ % Area proportion of medium- and low-toxicity pesticides 0. 130 1 —0.3737 0. 156 6 0. 843 4
T HZy R A& Commodity quantity of pesticides per 667 m? 0.927 2 0. 040 4 0. 861 4 0.138 6
B 2537 B & Net amount of pesticides used per 667 m? 0.975 5 —0.089 4 0. 959 6 0. 040 4
W HZ A Pesticide cost per 667 m? 0. 639 4 —0.141 1 0.428 7 0.571 3
Biia k%L Control times 0.610 8 —0.021 3 0.373 5 0.626 5
YR Mixing times of barrel 0.728 9 0.009 3 0.531 4 0. 468 6
TP Toxicity index 0. 560 2 0.7957 0. 947 0 0.053 0
FEVETREE Intensity of toxicity —0.100 3 0.994 7 0.999 5 0. 000 5
JrZ ik Variance contribution rate 4.432 2 2.1330
2k %/ % Cumulative contribution rate 55. 400 0 82.070 0

D SERIE : A ASEH T RGO AL

Communality: The sum of squares of each load factor.
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Table 5 Change trend of pesticide dosage indexes of winter wheat in the Yangtze River Basin from 2015 to 2019

F 25 dh it/

g+ (667m2)~! 52016 4EAALL  AIHZGITAS/ 5 2015 4EAH L 55 2015 44 5 2015 4L
i oty EMMUE/Y g (66T AWM/ WRERRHC WMWY SRR SMGHE/ %
Ye:r antit o?: Change rate Net amount of Change rate Toxicity Change rate Intensity Change rate
8 esticiZee compared pesticides used compared index compared of toxicity compared
L ‘667 s, with 2015 per 667 m? with 2015 with 2015 with 2015
per m?
2015 262.11 — 86. 00 — 31.09 — 40. 61 —
2016 308. 38 17.65 87.91 2.22 42. 24 35. 86 52. 64 29. 62
2017 293. 04 11. 80 84. 68 =1, 53 28.91 —7.01 36. 30 —10. 61
2018 265. 37 1. 24 83.54 —2.86 26.22 —15. 66 34. 09 —16. 06
2019 238. 60 —8.97 72.58 —15. 60 25.11 —19.23 37.00 —8.89
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