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Abstract To address the challenge between greenhouse gas emissions reduction and animal husbandry
development, this study developed a method to estimate the atmospheric bearing capacity of livestock and
poultry farming based on greenhouse gas emissions. The intensity of greenhouse gas emissions was
calculated, and by combining it with the threshold values, the regional animal breeding potential was
assessed through simulation. The results showed that: 1) From 2010 to 2021, the greenhouse gas
emissions intensity in livestock and poultry farming in Xinjiang Production and Construction Corps (XPCC)
displayed a “first rising and then falling” trend; By 2021, the intensity of emissions reached 1 544. 50 kg/hm?,
with N,O emissions from farmland soil and CH, emissions from animal intestines being the main emissions
sources. Similarly, Beidahuang Group (BG) exhibited a “first rising and then falling” trend. The intensity
emissions was 3 125. 40 kg/hm? on 2021, which was largely due to CH, emissions from rice fields and N,O
emissions from farmland soil. 2) The livestock and poultry farming in both XPCC and BG remained within the
atmospheric bearing. The future potential estimated, measured in pig equivalents, is 4. 234 million to 21. 17
million for XPCC and 7. 335 million to 36. 675 million for BG, respectively. It was recommended that the two
regions should focus on promoting emissions reduction technologies for rice fields, efficient water and
fertilizer management, and advancing high-quality mechanization in agriculture and animal husbandry, as
well as enhancing soil carbon sequestration. This study provided valuable insights into the integration of
crop and livestock production with atmospheric environmental protection in the future.

Keywords greenhouse gas emissions; atmospheric environmental bearing capacity; emissions reduction

and efficiency improvement; animal breeding; Xinjiang Production and Construction Corps; Beidahuang
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Fig. 1 Estimation process of atmospheric environmental bearing capacity of animal
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Table 1 Greenhouse gas emission factor of the planting industry in XPCC and BG
HE L 7 4L I gE| T I ol
Emission factor Item Sub-item Value
E, _ . 5 AT & H e SCwk [ 16 ] 5 i35
& B CH, ki f :
E, il FT 25 W 0. 650 kg/Chm?+d)’
E:; ﬂ:ﬂﬂ 0.011 kg/kgrzﬂ
E, - . HHLE 0.010 kg/kg"*"
135 NLO H # HE ik e
E; Fili #1348 H 0.005 kg/kg""*’
E; Ty ik 0.005 kg/kg" "’
E; e
E; A HLAIE 0.011 kg/kg®"’
iﬁ‘ N?Oy/*?/l\‘i?‘ 2 - ° ~
E, - 398 NLO ¥ 42 Uil 18] 42 HE £ FFE 0.001 kg/kg®'®!
Ey Eepe 24
. ; X . 0.005 kg/kg®"*’
BN, [ i
E, - 398 NLO AT R 1] 5 4 i 0. 010 kg/kg?' ™
Jo T FF 45 452 0. 240 kg/kg"*"

TE - DR 3 AR 7™ 2 B S5 PR L AH DG B s @ 3R AL KT 4R AR AR A DGR 5 T & IA .
Note: @ Data related to the planting industry in XPCC (Xinjiang Production and Construction Corps) ; @ Data

related to the planting industry in BG(Beidahuang Group) ; Same as the following Table.
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Table 2 Greenhouse gas emission factor of the breeding industry in XPCC and BG
HE il 2 % i H ERRLES FUAE 57 5l AR HLARE % 5 JH©
Emission factor Item Animal species  Large-scale breeding Small-scale breeding Pasture
A 1.5 kg/3k 1.0 kg/3k —
ESUNGPY — — —
A 2 62.5%,81.1% kg/ 3k 51.4%,74. 9% kg/ %
. . 4 170. 3 kg/ 3% 179.5%,166. 7% kg/k
Ey; Ji 18 CH, ik , g/ o o f%
2 3 10.5 kg/> 10.5%,10. 3% kg/ >
e 8/% g 0.01 kg/3k
1= 5.1 kg/3k 5.1 kg/3k
CRCIN B B
g 5
i 0.006 0 kg/kg 0.003 9 kg/kg —
Y A X 0.005 2 kg/kg 0.002 4 kg/kg —
BES 0.002 4 kg/kg 0.001 7 kg/kg
. . LUEE 0.003 2 kg/kg 0.001 7 kg/kg
Ey FEEAE I CH, HEK .
4 F 0.002 5 kg/kg 0.001 7 kg/kg
. 0.000 6 kg/kg
= 0.002 4 kg/kg 0.001 7 kg/kg
5 — 0.08 kg/ H
BN N3 G — —
E; EMEENOH A 0.01 kg/kg 0.01 kg/kg 0. 003 kg/kg
e — R AR
Note: — ,represented not calculated.
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Fig. 2 Greenhouse gas(GHG) emissions from the planting and breeding industry in XPCC (a) and BG (b)
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Fig. 3 Greenhouse gas (GHG) emissions per unit area of the planting and breeding industry in XPCC and BG
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Fig. 4 Greenhouse gas (GHG) emissions per unit area of the planting and breeding industry

in nine strong agricultural countries from 2010 to 2021
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Table 3 Decoupling analysis results of planting and breeding industry GHG in XPCC and BG

B A i R F XPCC RN BG
0 7 (1 I 2 7 TR R 25 7 (1 B I 2 7 R TR R 25
Year e Value decoupling e Yield decoupling e Value decoupling e Yield decoupling
status status status status
2010 0.20 Ff4 0.38  HMisy 0.38 M4y 0.98 ¥ ki
2011 0.62  Ffi4 0.51  slisy 0.25 F3Mi4l 1.90 ik ftsy
2012 —0.06 i 0.24  F5 4 0.29 iM% 87.57 ki
2013 0.66 i 0.85 ¥ ki —3.88 @M 0.34 550 B4
2014 —1.44 fbiA 0.96 ¥ ok 1.38 R4 —0.58 SR
2015 —2.08 sEfuiiAY 0.66 594 0.15 536 B4 4.68 iRIBL
2016 —0.11 BRG4 —0.23 SR —0.06 554 —1.14 B
2017 0.69 i 0.33  SiMis —0.38 @i 0.12 Filis
2018 —0.23 W —2.23  smfiss —0.06 1 M4A —0.09 3544
2019 0.21  H3Mis 0.36  SMi4 22.58 iR 0.29 596 s
2020 —0.15 SR/ —1.11 8R4 —0.13  #RMEH —0.28 B4
2021 —0.08 ¥R —0.45 &MY 0.17 i 0.42  HiMis

TE z ey Do 55 7 B0 JBE S48 B, e, D HE At 5 77 4k 14 JE 440 95 %K

Note: e, was the decoupling index between emissions and output value, and e, was the decoupling index between emissions and yield.
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