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Fig. 1  Carrying capacity of livestock based on nitrogen budget in Yucheng farmland
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Fig. 2 Carrying capacity of livestock based on nitrogen budget in Taoyuan farmland
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Fig. 3 Loading index of livestock in Yucheng farmland based on nitrogen budget

(b) fifie2 (c) i3

AR R
Il =05

=0
-
4 N
Fig.4 Loading index of livestock in Taoyuan farmland based on nitrogen budget
22.5LU * hm7; 4.2~11.8 LU * hm
8.5 LU * hm™> p
( 5 6) -
4
1.3 50% 1.0 50%
1.0 2.7, 2.4
50% 1.0~2.0 50%
2.0 . 5 0.7
1.4 1.0 ; 1.2 50%
1.0 50% 0.6~1.0 . 6

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1 : 109

(4) i fit (5) Hifits (6) fiffite

REES
et/ (LUhm™)
Bl 4.1-60
[e1-80
[18.1~-10.0
B 10.1~120
B 12.1-14.0
B 14.1~16.0
B 16.1-18.0
I 181200
N =201

5 P
Fig. 5 Carrying capacity of livestock based on phosphorus budget in Yucheng farmland
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Fig. 6 Carrying capacity of livestock based on phosphorus budget in Yucheng farmland
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Fig. 7 Loading index of livestock in Yucheng farmland based on phosphorus budget
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N 75%
18
1
Table 1 ~ Carrying capacity of livestock and loading index of cropland in Yucheng and Taoyuan
N N P P
30% 60% 100% 30% 60% 100%
4.1 8.3 13.8 6.7 13.5 22.5
/(LU * hm~?) 4.4 8.7 14.6 2.5 5.1 8.5
2.2 1.1 0.7 1.3 0.7 0.4
1.4 0.7 0.4 2.4 1.2 0.7
P
125 kg P,O, * hm ™ 1986
P,0, 1994
2000—2001
2003 2
2 1996
13.0 x 10" hm’ 12.2 x 10" hm?

( References) :

1 TeiraEsmatges M R Flotats X. A method for livestock waste management planning in NE Spain J . Waste Management
2003 23(10): 917-932.



112

28

11

12

13

14

15

16

17

18

Song J H. Regional livestock quota system under environmental capacity in Korea J . Journal of Rural Development
2005 28: 65-84.
Tamminga S. Polluiton due to nutrient losses and its control in European animal production J . Livestock Production Sci—
ence 2003 84: 101-111.
Brouwer F. Nitrogen balances at farm level as a tool to monitor effects of agri-environmental policy J . Nutrient Cycling in
Agroecosystems 1998 52(2/3) : 303-308.
Schrider J J Aarts HF M Ten Berge HF M et al. An evaluation of wholefarm nitrogen balances and related indices for
efficient nitrogen use J . European Journal of Agronomy 2003 20(1/2): 33-44.
Scroder J J Schélefield D Cabral F et al. The effects of nutrient losses from agriculture on ground and surface water qual—
ity: the position of science in developing indicators for regulation J . Environmental Science & Policy 2004 7: 15-23.
Ulen B Bechmann M Folster J et al. Agriculture as a phosphorus source for eutrophication in the north-west European
countries Norway Sweden United Kingdom and Ireland: A review J . Soil Use and Managemen:t 2007 23( Sl):
5-15.
Henkens P . C M van Keulen H. Mineral policy in the Netherlands and nitrate policy within the European Community
J . Netherlands Journal of Agricultural Science 2001 49(2/3): 117-134.
de Haan C Steinfed H Blackburn H. Livestock & the Environment—Finding a Balance M . Fressingfield United
Kingdom: WRENmedia 1997.
N J.
2006 34(7): 127-133. CAO Ning QU Dong CHEN Xin-ping et al. Analysis of the contribution to non-point pollu-
tion made by balanced fertilizer in Northwest China. Journal of Northwest Sci-Tech University of A & F: Natural Science E—
dition. 2006 34(7) : 127-133.
I 2007 28(6): 1305-1310. CHEN
Min-peng CHEN Jining. Inventory of regional surface nutrient balance and policy recommendations in China. Environ—
mental Science. 2007 28(6) : 1305-1310.
J. 2006 26(5): 614-617.
WANG Fang-hao MA Wen—qi DOU Zheng—=xia et al. The estimation of the production amount of animal manure and
its environmental effect in China. China Environmental Science 2006 26(5): 614-617.
J. 2011 26(6) : 943-954.
WU Lan-fang OUYANG Zhu XIE Xiaoi. Nitrogen and Phosphorus balance of cropland at regional scale for integrated
cropivestock farming system in two different areas. Journal of National Resources 2011 26(6) : 943-954.
B J . 2008 27
(4): 13124319. WU LanHang OUYANG Zhu. Nitrogen budget of farmland in crop-animal mixed farming system area:
A case study of Yucheng County in Shandong Province. Journal of Agro-Environment Science 2008 27(4): 1312-
1319.
— ] 2009 28(7):
1444-1450. WU LanH4ang OUYANG Zhu. Phosphorus budget of farmland in crop-animal mixed farming area: A case
study of Yucheng County in Shandong Province. Journal of Agrofnvironment Science 2009 28(7) : 1444-1450.
Oenema O Oudendag D Velthof G L. Nutrient losses from manure management in the European Union J . Livestock
Science 2007 112(3) : 261-272.
M . : 2000: 203. HU Yue-gao.
The Evaluation Method and Iits Utilization of Protein and Energy Balance of Feed Resource. Beijing: China Agricultural
University Press 2000:203.
J.
2008(6) : 11-14. WANG Zhiyoug HONG Mei YANG Dianin et al. Effect of nitrogen fertilizer rate and comnined
application of organic manure and chemical fertilizer on yield in summer maize and on soil NO;-N. Soil and Ferilizer Sci—

ences in China 2008(6) : 11-14.



Carrying Capacity of Livestock in Cropland of Two Typical Regions
Dominated by Agriculture in China

WU LanHang' OUYANG Zhu' XIE Xiaodi’

(1. Yucheng Station Key Laboratory of Ecosystem Network Observation and Modelling Institute of
Geographic Sciences and Natural Resources Research CAS  Beijing 100101  China;
2. Institute of Subtropical Agriculture CAS Changsha 410125 China)

Abstract: According to the nutrients demand and available loss of current cropping system
livestock density under environmental capacity in two different areas i.e. Yucheng County in
Shandong Province and Taoyuan County in Hunan Province was analyzed on the basis of nutri—
tion budget of cropland by different input scenarios of manure N and manure P,0,. When the
input of manure N accounted for 30% 60% and 100% of total input of N in cropland the car-
rying capacities of livestock in the farmland of Yucheng are 4.1 LU * hm > 8.3 LU * hm ’
13.8 LU * hm ? and the corresponding load indexes of the farmland are 2.2 1.1 0.7; and
those in the farmland of Taoyuan are 4.4 LU * hm™> 8.7 LU * hm™> 14.6 LU * hm * and
1.4 0.7 0.4 respectively. When the input of manure P,0; accounted for 30% 60% and
100% of total input of P,05 in cropland the carrying capacities of livestock in the farmland of
Yucheng are 6.7 LU * hm™> 13.5 LU * hm > 22.5 LU * hm * and the corresponding load in—
dexes of the farmland are 1.3 0.7 0.4. Those in the farmland of Taoyuan are 2.5 LU * hm ™’
51U <«hm™ 8 5LU+hm*and2.4 1.2 0.7 respectively. The results show that the carry—
ing capacity of livestock in farmland of Yucheng depending on nitrogen budget is smaller than de—
pending on phosphorus budget and the load index by nitrogen budget is higher than by phosphorus
budget and that of Taoyuan are opposite with Yucheng. Furthermore the obvious differences ex—
isted among townships within the two areas. Therefore to prevent regional environment from live—
stock manure related pollution the livestock density and the quantity of manure should be restrict—
ed based on the assimilative capacity of cropland to nutrition. Nitrogen balance in Yucheng and
phosphorus balance in Taoyuan should be paid special attention to separately, and the livestock
and manure should be distributed evenly within each region.

Key words: carrying capacity of livestock; loading index of cropland; Yucheng County Shan-—

dong Province; Taoyuan County Hunan Province



