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Analysis of pollution risks and resource utilization potential of vegetable

waste in Gansu province
WANG Jian', WANG Jing’, LU Xiuxia’, YANG Yicheng’, GUO Yan’¢e’, WANG Jianxu®

(1. Gansu Provincial Agro-Ecological and Resource Conservation Technology Extension Station, Lanzhou 730000, Gansu, China;
2. Lanzhou Modern Vacational College, Lanzhou 730300, Gansu, China)

Abstract: To determine the pollution risk and resource utilization potential of vegetable waste in various counties (dis-
tricts)of Gansu province, this study targeted 87 counties(districts). Through literature review, field surveys, and data anal-
ysis, the pollution load, pollution total intensity, and pollution risk of vegetable waste in each county (district) were esti-
mated. Combined with the pure equivalent of chemical fertilizer application in each region, the potential for resource utili-
zation of vegetable waste was explored. The results showed that in 2023, the total pollution load of vegetable waste in
Gansu province was 534 200 t, with an average pollution intensity of 115.3 kg-hm? across the counties(districts). Among
them, Yuzhong county, Yongchang county, Honggu district and Anding district exhibited relatively high comprehensive
pollution indices. If the vegetable waste in all counties (districts) of Gansu province were utilized as fertilizer, the poten-
tial fertilizer utilization of vegetable waste in 2023 could reach 43 900 t, accounting for 5.73% of the total pure equivalent
of chemical fertilizer application in the same year. Counties (districts) with high potential for fertilizer-oriented utilization
of vegetable waste are predominantly concentrated in central Gansu province, including Yuzhong county, Anding district,
Yongchang county, Liangzhou district, Gangu county, Lintao county, Ganzhou district, Suzhou district, Wushan county,
and Linze county. It is recommended to implement and advance strategies for fertilizer-oriented utilization of vegetable
waste to achieve synergistic goals of pollution prevention and resource efficiency enhancement, which holds practical sig-
nificance for promoting regional agricultural green and sustainable development.

Key words: Vegetable waste; Pollution risk; Resource utilization; Potential analysis; Gansu province
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Table 1 Main nutrient contents of Chinese cabbage

2.1

vegetable wastes
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Fig. 1 Trend of vegetable planting area and yield in
Gansu province from 2019 to 2023
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Fig. 6 Spatial distribution of total vegetable waste total pollution load by county (district) in Gansu province in 2023
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Fig. 7 Spatial distribution of vegetable waste total pollution intensity by county (district) in Gansu province in 2023
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Table 2 Spatial distribution of high pollution risk areas from vegetable waste of Gansu province in 2023

V5 Y F1 4 Pollution load/(10* t) V5 Y50 FF Pollution intensity/(kg-hm™) JEY e R

212 V5 et i V5 e s Pollution

County(District) Total OM TN TP TK Total pollution OM TN TP TK composite
pollution load intensity index

firs £ Yuzhong county 4.08 232 0.4 0.06 0.14 498.34 28355 1.70 692 17.02  1.000

K E B Yongchang county  3.35 190 0.1 005 0.11 468.28 26645 1.60 650 1599  0.940

2177 [X Honggu district 0.67 038 002 001 0.02 433.08 24643 148 601 1479  0.869

%52 [X Anding district 3.53 201 012 005 0.12 420.80 23943 143 584 1437 0.844

H M X Ganzhou district 221 126 0.08 0.03 0.08 386.30 219.81 132 536 13.19 0.775

k3% Bt Yongjing county 0.92 052  0.03 0.01 003 378.28 21524 129 525 1292 0.759

M X Suzhou district 221 125 0.08 003 0.08 376.99 21451 128 523 1287 0.756

4355 Jinta county 1.49 0.85 0.05 0.02 0.05 370.38 210.75 1.26 5.14 12,65 0.743

1L B Wushan county 2.04 1.16 0.07 0.03 0.07 362.60 20632 124 503 1238 0.728

KALE Tianzhu county 1.18 0.67 004 002 0.04 361.60 20575 123 502 1235 0.726

FI4R[X Baiyin district 0.35 020 001 0.00 0.0l 341.77 19446 1.16 474 11.67 0.686

X Liangzhou district ~ 3.09 176 0.1  0.04 0.1 336.21 19131 1.15 467 1148 0.675

Ik £ Lintao county 233 133 0.08 003 0.08 320.93 182.61 1.09 445 1096 0.644

411X Jinchuan district 1.15 0.66 0.04 0.02 0.04 313.91 178.61 1.07 436 1072 0.630

NERMERI R IRl IE 2] 4.39 J5 t, 05 2023 AL X U EVEEEGR 3, B 8. 4a 82Xk
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EHIE 1000 t R (XA 15 (R 3D, R R
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X7k BB N X H A B PR H M X R

JIEL it R 7 40 8 ] i, T A B R SR R SR AL IR B AR
R 11K 27.79%, 7K BT B IR 2, 2 23.72%, K
B8 =, 0N 21.47% .. & AT 530 R 3 Y IR RHE R
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Table 3 Fertilization utilization potential of vegetable waste and its chemical fertilizer substitution rate in high pollution

risk areas of Gansu province in 2023

B EF AN ol

Fertilizer pure nutrient equivalent

BRI Al

Actual pure application

B

. . Substitution rate/%
of chemical fertilizer/t ’

5 B
No. County(District) of vegetable waste/t
1 H %+ E: Gangu county 2067.76
2 7k & B Yongchang county 274841
3 Fir B Yuzhong county 3349.68
4 %252 X Anding district 2894.12
5 7 35 Gaotai county 1 490.61
6 %% £ Linze county 1615.66
7 7k % B Yongdeng county 1164.01
8 i1l E Wushan county 1 674.84
9 435 5L Jinta county 1222.93
10 Ifi k£ Lintao county 1913.11
11 v E Jingyuan county 1460.18
12 X Suzhou district 1810.50
13 R E Gulang county 1457.11
14 M X Liangzhou district 2540.17
15 ‘H/H X Ganzhou district 1814.41

7 440.30 27.79
11 586.11 23.72
15599.45 21.47
17 565.94 16.48

9529.82 15.64
11 965.45 13.50

9110.26 12.78
13 995.29 11.97
10 373.40 11.79
18 097.07 10.57
15302.87 9.54
20 247.04 8.94
16 627.50 8.76
33 824.53 7.51
27 009.00 6.72
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