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Evaluation of Farmland Load and Land Carrying Capacity of
Livestock and Poultry Manure in Hunan Province

Li Li, Xia Weisheng, Zhou Hao
(College of Geographical Sciences, Hunan Normal University , Changsha s Hunan 410081, China)

Abstract: [ Objective] The purposes of this study were to provide a scientific foundation for the prevention
and control of agricultural non-point source pollution, and to promote coordinated development between
agriculture and animal husbandry by calculating and analyzing livestock manure load of farmland and land
carrying capacity. [ Methods ] We considered the comprehensive utilization rate of livestock and poultry
waste, and employed the method of the pollution generation and discharge coefficient and the method of the
nutrient-balance to separately calculate livestock manure load of farmland and land carrying capacity in
different regions of Hunan Province in 2020. The spatial layout of livestock and poultry breeding and the
distribution of manure pollution were analyzed by utilizing data regarding livestock manure and crop yield in
Hunan Province. [ Results | A total of 4.27 X 10" pigs were bred in Hunan Province in 2020, with significant
variation across regions. The loads of livestock and poultry manure, TN, and TP on farmland in Hunan
Province were 19.04 t/hm?, 94.85 kg/hm?, and 24.99 kg/hm?, respectively, and the cultivated land load

alert levels all exceeded level I , posing a slight threat to the farmland environment. At least two farmland

W7 B #8:2023-06-07 &[5 B #7:2023-08-06

FRNT B 15 4 H AR BEURT I H W R A B IR A A R AN A HE AR £ R AL A TR SE 7 (2020-05) 5 ARl FBA VI A i T SR A M R 8 R
SIS T BB KRS & R AR AR R PR T B RRAE AT 5T 7 (531220-1291)

E—EE AW (1997—) , L (DU , W g 4 MM Tl N 0L B A L RS 07 1) o [ R B8 R AT 5 % B, Email: lilyzmf@163.com.,

BlEMEE . ZTAEA—) B AU AL E AN B8R, FENFE LT FEEH M5 . Email: xws@hunnu.edu.cn,



51 R A ) R AR A BRI IS A A 5 s R # TN 119

load warning levels in Yongzhou, Loudi, Huaihua., and Chenzhou City reached level [ll or above, indicating
a heightened environmental risk. The maximum land carrying capacity of livestock and poultry breeding land
was 1.23 X 10% pig equivalents, but the currently raised pig equivalents only accounted for 37.18% of this
value. This result indicated that there was significant potential for increasing the livestock breeding capacity
in various cities, with seven cities (Changde, Yiyang, Yueyang, Shaoyang, Changsha, Yongzhou, and
Hengyang City) capable of breeding more than 5.00 X 10° pig equivalents. Given the absence of breeding
overload within these regions, crop managers in woodland and orchards in Yongzhou, Loudi, Huaihua, and
Chenzhou City were encouraged to increase their application of organic fertilizers and manure absorption to
lower the risk of farmland pollution. [ Conclusion] Overall, the risk posed by livestock and poultry breeding
to the farmland environment in Hunan Province remains relatively low, suggesting substantial potential for
future industry expansion. However, certain regions are facing farmland pollution risks, thus necessitating a

redirection in manure disposal to lessen the pressure of manure absorption on farmland, thereby promoting

sustainable agricultural development.

Keywords: livestock and poultry manure; farmland load; land carrying capacity; Hunan Province
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Table 1 Excretion coefficient and TN, TP production coefficient of various livestock and poultry feces
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Table 3 Livestock and poultry production in Hunan Province and cultivated area in 2020
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10" sk 10" 10" sk 10" sk 10" 3 10" sk 10" hm®
Kb 275.34 921.86 11.00 48.10 261.43 235.41 20.24
BRI T 241.21 916.45 10.10 49.00 423.44 198.14 17.32
W T 235.17 1544.19 6.00 14.10 265.34 166.19 12.90
i FH T 526.54 7 331.79 27.60 54.40 1587.13 499.17 35.46
HBFH T 523.73 937.43 51.40 56.50 188.07 470.82 39.70
EHHT 351.46 2 076.30 27.10 42.20 578.91 322.71 34.89
AT 384.79 5 639.98 40.40 129.60 1967.57 502.72 43.52
KRR 73.12 247.25 12.80 20.40 82.61 92.67 10.33
%5 BH T 294.21 655.51 18.50 39.20 1 250.44 279.71 27.49
MR 7 431.94 1 394.46 30.10 40.60 308.38 356.03 24,37
i 602.42 2 947.06 72.90 70.80 852.81 630.22 33.55
XA 307.48 1 683.15 49.70 58.60 293.34 368.05 28.56
FIKT 305.63 2 135.71 30.30 45.30 233.89 298.38 16.84
WP M 105.86 232.04 22.50 43.40 76.64 150.21 17.71
BT 4 658.90 31 663.18 410.40 712.20 8 370.01 4 570.44 362.88
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Table 4 Production of livestock and poultry farming manure and farmland load in

various cities and prefectures of Hunan Province in 2020

e TN TP

mOM PR B BB AR BB BBl AR BB/ Bh g

10" t (t+hm ) ZE®RI 10* t (kg » hm™?) 95 10* t (kg » hm™?) 5
Kb 401.67 15.28 1l 2.06 85.44 1l 0.53 22.70 I
RN T 359.96 16.00 ii 1.71 82.46 Ii 0.45 22.44 il
R 279.56 16.69 Il 1.46 95.15 il 0.39 26.03 I
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£ PH 513.21 14.37 Il 2.56 77.93 i 0.65 20.58 ii
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T PG 352.40 15.32 I 1.33 62.66 1 0.33 16.26 1l
R AE 8 974.88 19.04 i 41.12 94.85 i 10.42 24.99 I
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Fig.1 Distribution of maximum theoretical carrying capacity and increased breeding capacity of

livestock and poultry farming in various cities of Hunan Province
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