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Table 1 Conversion coefficients of representative livestock to pig
production excretion equivalent
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Table 2 Prewarning standards of livestock supporting capacity of Table 3 Crop production and animal production of Sichuan
cropland province in 2006
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Table 4 Feed protein equivalent and nitrogen excretion equivalent in scaled pig farms

I B B (HH FE AR AT 2L W -

TRIAARR Epmi/kg Epn/kg E,»p,,,z/(kg-a'l) E,h,z/(kg-a'l) n/a q Epo/(kg) il *btfpﬁ; (llilg‘)é% ﬁﬁiﬁ%{gi (
MBI 1° 5110 52.52 136.88 131.01 4 15.79 4378 53.00 5512 4EHA 10 000 Sk
BRI 2 52.93 58.48 161.33 150.46 4 15.90 42.71 53.20 5.533 FEHAE 6 000 Sk
AL g 3 62.82 61.81 161.24 155.75 4 15.46 42.88 54.07 5.623 FEHAE 5000 Sk
HBLIEE 4 77.89 79.26 175.20 150.25 4 15.54 45.11 56.18 5.843 EHA 3000 3k
MBI 5° 6416 59.61 109.50 136.88 4 15.62 44.96 54.76 5.695 EHA 2 500 3k

FHIE X 54.24 5.641

FRUEZE s 1.29 0.134

BRFRH cv 2.38 2.383

U AR A Z AR S E =0.652" a B A SRR A AR AN I TR A okl b BT BRI AR R = A S Ak, Hodx
TRHE A W SR A+ OB CHZR AR T BT EATECH o Epn 0BRSS 2P A% A 2E S0 P ST 1) AR Sl el v 8RR B BRI S 26 T REAE A
H A A S 1) BT RE AR P 2 USRI s B S RSO A SR SRR IR 2 1B s B NS B B RPRE SE R IR P AR BRI s m Dl A A PR
q AR RE R PR ORIE ARG Epo WAL DLY A48 M EE] 100 kg 450 A I e siRt b & B R i .

2.2 MmIIRERHHEEFRBEENEERIFERE ST 5 MIEEEREYEFRFHHEER

S R N A SERIF G418 1921220 g s i | o (X Rh 5 Table 5 Nitrogen consumption of main crops in Sichuan
WP BRI TR, BRI RERIE Ry Wk e
0.1, HEFMIAHIE B N 80%, #EHAAHLIL D I o o
BRI ER IR A A 30% . LAV NI RAS G v 4E%(2006 PPN .25 139158 313 105.50
RIS NIES SR N ell-E 82 S IpPE L NE S R 3.00 55776 167328.00
Hﬂiﬁﬁfﬁiﬂl%ﬁﬂﬁ*ﬁﬁ%ﬁﬁ EUI[}&B 2006 fﬁ}{%ﬁf%ﬁ it W K KPRL 2.57 582.57 149 720.49
FROPHFERE (Tyvone) 1126 199.68t (R 5) : B ES &2 ol kPR 2.60 5720 14872.00
ARBRENTEAELI R AT (Camaxy) 392 160 601 JE55H EES R 5.15 116.21 19949.38
7R, ERME 7 BT HRIRZS T (C vaoos) ) 176 472 270 PP S 00 37298 10889120
WS (GR6) 5 B & B/RESEFREEE (Lvooos)) W K 5.80 168.95 97991.00
154 052 696 MR 5 s HHHLE @ ST FUEAE (S0 ?H;I%r e 6.50 10 1067600

30.39; WK E AR (V) 22 419 574 %%
Al R

oAl HERA 5.94 122 724.68




194 NV TRE A 2012 4F
&gk ARSI PR A R 1 LA AR

100 kg 5 A S P FIRAMETINRE

&R et AR kg Jital)  EE(tal)
Rl HE = 0.19 124.61 2367.59
B s Pt 0.40 022 8.80

i LR g2 0.40 3082.74 123 309.60
HARERORE R 0.30 3073.00 92 190.00
ik HFA 5.00 1.57 785.00
g JBRE 214 8.00 6.58 5264.00
JHEL i 4.10 20.01 8204.10
2kt AL 3.74 2891 10 812.34
G i 1126 199.68

T ORI KT BT, PUl, P2k, RSk, MR LR, @K E.
TS S RME N L3 PR IR FE S R 1/3 T

xo6 EARFHTHIIRXHESGEE AT SRERE
Table 6 Livestock supporting capacity of cropland under
constrained conditions in Sichuan province
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Modeling and application of livestock supporting capacity estimation of
cropland based on nitrogen cycling in southwest China

Chen Tianbao, Wan Zhaojun, Fu Maozhong, Zhang Hong,
Zhang Jinling, Yang Chaowu, Jiang Xiaosong™
(Sichuan Animal Science Academy, Chengdu 610066, China)

Abstract: Livestock waste poses a great pollution to the cropland and even results in eutrophication of environment if
agricultural farming-animal husbandry ecosystem is not soundly planned. In this study, a mathematic model to estimate
livestock supporting capacity of cropland was built based on nitrogen cycling in form of agricultural farming-animal
husbandry ecosystem (N-LSCM). The parameters necessary to this model are pig feed protein equivalent, nitrogen
excretion equivalent and nitrogen consumption per unit yield of crops. In order to test this model, the actual data of
Sichuan province of southwest China were used as a representative situation, and the calculation results showed that in
2006, the agricultural scale of livestock and poultry was reasonable, it did not pose a threat to the environment, and there
was still an increase potential in livestock of 22 419 574 pigs (DurocxLandracexYorkshire, slaughtering weight 100 kg).
The model can also be used for risk assessment of livestock-environment.

Key words: nitrogen, models, sustainable development, pig equivalent, livestock supporting capacity of cropland,
ecological security pre-warning



