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Research and application of the accounting method of regional livestock and poultry environmental carrying
capacity

PENG Ziwei, WU Genyi’, HUANG Jie, DAI Shiqin

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Due to the unreasonable regional layout of livestock and poultry breeding and deficiency of scientific and practical
environmental carrying capacity accounting methods, on the basis of the livestock land carrying capacity accounting method, as well as
considering the factors of water environmental capacity and economic, and social development, this study built an accounting model of
livestock environmental carrying capacity based on crop nutrient demand and multiple factors of the soil and water environment.
Furthermore, the model parameter values were confirmed, and the livestock and poultry environmental carrying capacity accounting method
was developed. Taking Hunan Province as an example to verify the application of the accounting method, the environmental carrying
capacity of livestock and poultry in Hunan Province was calculated as 6 113.16 X 10* equivalent pigs. After comparison with related
research results, it is concluded that this method was superior to the current widely used land carrying capacity accounting method in
China, indicating that the method was practical and scientifically sound. Thus, this method is important for scientific and reasonable
calculations of livestock and poultry breeding environmental carrying capacity, ensuring coordinated development of animal husbandry and
the environment.
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Figure 1 Flow chart of livestock and poultry environmental carrying capacity accounting method
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Table 1 Main livestock and poultry breeding volume and pig equivalent in cities of Hunan Province

o i%tljﬁif iﬂ%ﬁwﬂéi PR A A FENG FPA ] X%Méﬁ —
City Amount of pl‘g Am(?unl of dairy i Amount of befef {Xmounl of her‘l Amount of chlck‘en Pig equivalent/J 3k
slaughter/ 773k cattle inventory/J73%  slaughter/J7 3k inventory/J7 2] slaughter/J7 )

K Changsha 280.46 0.22 6.00 261.43 3921.86 223.50
FRYHTHT Zhuzhou 256.82 = 4.92 423.44 916.45 185.49
HITELTT Xiangtan 224.67 — 2.17 265.34 1544.19 149.76
i BT Hengyang 598.83 — 12.39 1587.13 7331.79 504.16
BEPHTT Shaoyang 527.13 0.86 25.05 188.07 937.43 451.33
HEBHTHT Yueyang 385.90 — 12.99 578.91 2076.30 319.34
H T Changde 402.85 0.31 15.39 1967.57 5639.98 429.94
K Jt Zhangjiajie 53.74 — 3.44 82.61 247.25 55.08
25 FHTT Yiyang 353.88 — 9.13 1250.44 655.51 293.07
M T Chenzhou 476.42 0.02 10.84 308.38 1394.46 334.13
ACHITH Yongzhou 637.56 0.52 29.57 852.81 2.947.06 577.09
LT Huaihua 279.99 0.004 2 16.15 293.34 1683.15 272.91
2T Loudi 398.89 — 20.72 233.89 2135.71 364.02
PG Xiangxizhou 115.01 — 6.48 76.64 232.04 105.60

W54 Hunan Province 4992.13 1.93 175.25 8370.01 31 663.18 4265.43

TE ARYE CHEG VT Bl S A FARMVE & &30 7)) (H) 1029—2019) , F54E AR 2 R T R ARAERS 1 30 A A 1 Sk AR TR 4R
AR 23 AR AF AR 5 IS A T AR 1 PRI LU BIPRE LA A G 0 3 R T B U i s AR (R B 38T R AR D I B pi ) L Hie AP i
PIHE 100 KBEHIE T 15K 0374 30 K A4 2 500 HE & .

Note: According to Technical Specification for Application and Issuance of Pollutant Permit-Livestock and Poultry Breeding (HJ 1029—2019) , two
slaughter pigs are equivalent to one pig on hand, one slaughter beef cattle is equivalent to two beef cattle on hand, and five slaughter broilers are equivalent
to one broiler on hand. According to Guidelines for Calculating the Land Bearing Capacity of Livestock and Poultry Manure , 100 pigs are equivalent to 15
cows, 30 beef cattle and 2 500 poultry.
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Table 2 Water quality monitoring sections in Hunan Province in 2020

JKCJ5 M 00 B T &K B

e
M $hk Number of Number of every sort water quality

City water quality classification/]

IR XY AR as AR T AR
BRI IEHIEN GATRES Number of

Average target Average section unqualified water

AR I 5 )
Main pollutants of
unqualified water quality

monitoring concentration of concentration quality monitoring . .
sections/|> I T m N V £V TP/(mg-L") of TP/(mg-L™") section/f> monitoring section
K 1H Changsha 27 2 21 4 — — — 0.193 0.103 — —
FRINTT Zhuzhou 25 2 W = = | = = 0.204 0100 — —
WPETT Xiangtan 11 - 8 3 — — — 0.195 0.114 — —
BT Hengyang 32 = % § 1 | = = 0.209 0.119 1 R EHA
BBBATT Shaoyang 41 — 41 - - — — 0.195 0.100 — —
AT Yueyang 41 1 19 12 8 — 0.170 0.135 9 B (9)
H T Changde 32 — 27 2 3 — — 0.187 0.113 3 SBE(3)
TR Zhangjiajie 12 3 9 - — — — 0.150 0.080 — —

25 BATH Yiyang 23 m — 9 3 — — 0.177 0.126 3 B (3)
M H Chenzhou 44 12 27 4 — — 0.189 0.094 1 A TR
KM T Yongzhou 41 3 38 — — — — 0.183 0.094 — —
LT Huaihua 42 3 39 — — — — 0.202 0.094 — —

T Loudi 14 - 3 1 - — — 0.221 0.107 — —
75 M Xiangxizhou 34 1 32 — — 1 — 0.206 0.106 1 5
W14 Hunan Province 417 38 323 40 15 1 0.193 0.103 18 5y

T RIS ARI T 32275 G W) — S 5 A BB R I AR Ao A i i i 4~ 2

Note: The values in the column of "main pollutants of unqualified water quality monitoring section" represent the number of sections with such

indicators exceeding the standard.
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Table 3 Emission factor of TP of pig equivalent in different treatment modes of manure in Hunan Province

[E1AZ%(# Solid manure

W AARZETS Liquid manure

ENEVIEEYIEN VORAI o BRIRMEAU SPURVERMCRI SRR
Treatment mode of manure Recycling . Recycling Resource utilization after Standard .
utilization Discard utilization treatment discharge Discard
PN Y A S R R R (kg 3R 22 22 0.2 0.2 0.2 0.2
a2 @%—F?%/% = — — — 86 —
BEERERI% 72 — 72 65 — —
Elv)*»ﬁﬁﬁ%%/% 7 L b Fr g X 0.983 8 0.983 8 0.983 8 0.983 8 — 0.983 8
T 7 W S S X 1.584 4 1.584 4 1.584 4 1.584 4 — 1.584 4
PANIRE i SRR R 1L e X 0.0156 0.0216 0.001 4 0.001 3 0.028 0 0.002 0
AR (kg5 R 7 TR I X 0.025 1 0.034 9 0.002 3 0.002 1 0.028 0 0.003 2
T4 HEAETNESTARLEREXGESILOIFI A YSEE BB FHERMRY
Table 4 The ratio of treatment amount in different treatment modes of manure and the average emission factor of
TP of pig equivalent in cities of Hunan Province
[ {&Z& i Solid manure WSS Liquid manure PR A R T
M VORIAIR o VORMLRUR  ASURVEORICRA SRR oo RRSEES
City Recycling Discard Recycling Resource utilization Standard Discard Average emission factor of TP
utilization utilization after treatment discharge of pig equivalent/(kg: %
K1l Changsha 0.923 0.077 0.116 0.797 0.011 0.076 0.0177
BRI T Zhuzhou 0.905 0.095 0.097 0.744 0.018 0.141 0.018 0
WV T Xiangtan 0.865 0.135 0.112 0.729 0.012 0.147 0.018 1
#rBH T Hengyang 0.915 0.085 0.137 0.778 0.036 0.049 0.018 4
HBBATT Shaoyang 0.878 0.122 0.146 0.730 0.001 0.123 0.017 7
5 AT Yueyang 0.814 0.186 0.131 0.680 0 0.189 0.029 2
H1E T Changde 0.814 0.186 0.221 0.618 0.006 0.155 0.029 3
KSR Zhangjiajie 0.784 0.216 0.079 0.846 0 0.075 0.018 2
25 BT Yiyang 0.912 0.088 0.175 0.726 0.002 0.097 0.028 2
M T Chenzhou 0.938 0.062 0.142 0.781 0.004 0.073 0.017 4
KT Yongzhou 0.927 0.073 0.063 0.875 0.002 0.060 0.017 4
AL T Huaihua 0.831 0.169 0.163 0.637 0 0.200 0.018 0
2T Loudi 0.909 0.091 0.162 0.665 0 0.173 0.0176
PG M Xiangxizhou 0.741 0.259 0.123 0.575 0 0.302 0.018 7

23 BEERE54H
2.3.1 BELEE
(1) & & FR5E ] R FH K IR BE 25
Fiz HERE TR AZ B0 R 48 45 T N B 8 7 vl R K
Bigs e A EERNES,
(2) WA & TN & BRI
I AZ AR TR A S e T i A 45 T M 3 BB K
B B HSIUR R R PR E TN B & 3R
VI WAL I O 2 = S R NS S U O
2.3.2 AL
(DA L5®
FEF 2020 41 7 48 7K PR o i W0 HH | TR R
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Table 5 The available TP water environment capacity of livestock and poultry breeding in cities of Hunan Province

KEEBEY XEEBRFY XEEY BB SRAE R K AR BB IHIK AL H A
A H bk B %ﬁm&rg e Kﬂm%& . it tWJ. Elﬁ?%’e?i
City Average t.?rget Average sgctlon Annual Coeffl(.zlenl _(’f avallabl.e water emflronment A.Vallable TP waFer
concentration of  concentration of average nonuniformity  capacity rate of livestock environment capacity of
TP/(mg-1.™") TP/(mg-L™) runoff/fZ m* and poultry breeding livestock and poultry breeding/t
K1l Changsha 0.193 0.103 102.76 0.24 0.29 62.66
PRI TIT Zhuzhou 0.204 0100 107.73 0.23 0.32 82.27
T Xiangtan 0.195 0.114 38.61 0.21 0.48 31.54
5 FHT Hengyang 0.209 0.119 106.16 0.21 0.48 97.14
ABPHTIT Shaoyang 0.195 0.100 160.91 0.21 0.41 132.04
5 PHTHT Yueyang 0.170 0.135 113.40 0.17 0.44 30.01
H 7577 Changde 0.187 0.113 139.23 0.13 0.51 68.53
TR Z A Zhangjiajie 0.150 0.080 93.84 0.11 0.35 25.84
25 BT Yiyang 0.177 0.126 105.52 0.24 0.43 54.56
HEJH 7 Chenzhou 0.189 0.094 178.54 0.20 0.41 140.67
KN T Yongzhou 0.183 0.094 208.37 0.17 0.45 140.20
LT Huaihua 0.202 0.094 234.41 0.14 0.44 153.17
2T Loudi 0.221 0.107 72.96 0.18 0.44 66.95
HIPEJH Xiangxizhou 0.206 0.106 139.09 0.14 0.34 66.78
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Table 6 Environmental carrying capacity and carrying capacity index of livestock and poultry in cities in Hunan Province

i BHIBIRET) PRI A S 2 hE TREE T HEEL TRBRTS
City Environmental carrying capacity of livestock and poultry/ /7 3k Pig equivalent/J7 3k Carrying capacity index Carrying capacity status
KB Changsha 354.27 223.50 0.63 PNt
R TT Zhuzhou 456.13 185.49 0.41 AN
T Xiangtan 174.04 149.76 0.86 KB #
i FH T Hengyang 528.12 504.16 0.95 AN
HBFATT Shaoyang 744.61 451.33 0.61 AN
HFHT Yueyang 102.75 319.34 3.11 e
H 8T Changde 233.53 429.94 1.84 B
Tk F St Zhangjiajie 141.72 55.08 0.39 AN
#5 P T Yiyang 193.38 293.07 1.52 e
HEHI T Chenzhou 807.83 334.13 0.41 VNt
ACHIT Yongzhou 804.84 577.09 0.72 RB#E
LT Huaihua 848.74 272.91 0.32 AR
Z4JCTHT Loudi 381.33 364.02 0.95 AL
HIPE M Xiangxizhou 341.86 105.60 0.31 PNk
W74 Hunan Province 6113.16 4265.43 0.70 AN

SRR R AR B P mBE XA FRMTPH  F BT ORIRE MR . PR Ll XA SRS
JEE HRBH IS VD DKM AT ZIXIBUIR B & IR MO ML X XK S B R R F S
BORIK, & @I BURBIHRBEGE  B R R BREUREI I R TR R RS R, R
BT, T R 12 X T R 1 X PRI LR IR ], MRESER E AR, B ORI AN BE 156 5
IR 1 22, iR B 5T, F AR 9 E 0 AR i ; X AT RS PR MR B A RE A b 2
XA S IR A R PR R SR A TS YA BK R S IR

WWW.QEs.0r9.CN




VRETS Rt Y F B 45

nEs™
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