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Effect of crop-livestock structure on environmental capacity of soil nitrogen
in regional farmland system: A case study of Xiangtan county

LIN Yi-ging, WU Gen-yi", SHE Lei, LIU Yong-feng

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

Abstract: Based on statistical data (1990-2008, and 2011), the effect of crop-livestock structure on environmental
capacity of soil nitrogen was studied at a farmland system in Xiangtan county of Hunan province, China. The soil-surface
balance method was used to calculate environmental capacity of soil nitrogen. The results showed that the arable area of
farmland system in Xiangtan county increased by 7 180 hm? from 1990 to 2008, the crop area decreased by 26 530 hm?,
and the multiple cropping index declined 58.06%. The crop yields increased by11.57%, while the breeding stock of pigs
climbed to 111.94%. The nitrogen supply capacity was 540.94 kg/hm?, the assimilative capacity was 236.40 kg/hm?, the
nitrogen carrying capacity of soil was 304.54 kg/hm? at farmland system. It indicated that the nitrogen was surplus. The
study demonstrated that the large amounts of nitrogen of farmland system were provided by fertilizers.

Key words: crop-livestock; regional farmland system; soil nitrogen balance; carrying capacity; Xiangtan county of
Hunan province
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Table 2 Crop yields and nitrogen requirements of Xiangtan

o .
country in 2011
2.2.1 HOShHRERL S i i
/(kg-(100 kg)™)
1) 2011 712 051 2.05 14597.1
7.749x10* hm? 2254 3.45 778
1511t 438 6.25 27.4
2) 310 350 556 0.35 2.0
, 203 0.55 11
hm 540 5.45 2.9
90.8t 3686 10.0 368.6
3) (  N) 379353t 2693 06 162
4) 2011
97.85% 13318t
(N) 2.2.3 RIRREA%KIERERES
(N)
79271t 2011
30% 19.5 kg/hm?
2378.1t( 1) 1.17 kg/hm?
2
F1 2011 FHEERAELAESEREANE 489.58 30.69 kg/hm
Table 1 Nitrogen outputs and inputs of breeding industry of 41.62 kg/hmz
Xiangtan country in 2011 194.78 kg/hm?
/ /
(x10% (x10*t) It It (1) 2011
114.1 199.6 47495 1424.9 304.54 kg/hm?
3.34 453 1425.6 427.7 << i
6.06 53 534.6 12173
3133 118 12173 365.2 3 51t
2011 1990—2008
41915.21 69 060 hm? 76 240 hm?
2.2.0 Hrdshe REEME 170620 hm* 144 090 hm? 247.06%
1) 189.00% 742 762 t
828 693 t 11.57% 63.38
40 3134t 8%
134.33 111.94%
37088.3t
2011
3225.0t
2) 489.58 30.69 195 1.17 kg/hm?
224t 540.94 kg/hm?
15093 t 194.78 kg/hm? 41.62
kg/hm? 236.40 kg/hm? Soil-

surface balance
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