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Characteristics of Nitrogen Cycling in Farm Systems in a Small Watershed of

Three Gorges Reservoir Area China

LIN Shan' FENG Ming-lei' HU Rong-gui' LIU Ren-yan' WEI Mou-yong' JIANG Cheng’
1. College of Resources and Environmental Science Huazhong Agricultural University Wuhan 430070 China 2. Zigui Water and
Soil Conservation Bureau Zigui Hubei 443600 China

Abstract In China the agricultural activities are often carried out by single family and the balance of nitrogen in every farm may have
great effect on agricultural production and environment. A farm survey was carried out on the amounts of chemical fertilizers consumed
the amounts of food and feed purchased and the livestock manures used in Zhangjiachong watershed of Three Gorges Reservoir Area for
each farmer. According to the characteristics of nitrogen flow farms in this watershed could be divided into 5 types breeding
specialized farms  orange-growing farms tea-growing farms vegetable-growing farms and traditional farms. Differences in
environmental nitrogen load were observed among the five farm types in the following order breeding specialized farms > vegetable-
growing farms > orange-growing farms > tea-growing farms = traditional farms being 363 +129 355 +127 345 =107

152 +60 and 151 £73 kg- hm’- a ' respectively by nitrogen. Nitrogen cycle for different farm fields showed that field
surplus nitrogen ranged from 102 +68 to 303 +134 kg- hm’- a "' among different farms. Among the five farm types the
field surplus nitrogen followed the order of vegetable-growing farms > citrus-growing farms > tea-growing farms > breeding
specialized farms = traditional farms being 303 =+ 134 262 + 100 111 = 46 102 + 68 and 103 + 67
kg hm’>- a ~'. The nitrogen from farm life activities accounted for 28% of the total N load while the field surplus nitrogen was
72% . 1t was estimated that field nitrogen consumption was the predominated nitrogen pollution source in the watershed. However the
farmer’s daily life pollution should not to be neglected. Breeding specialized farms vegetable-growing farms and orange-growing farms
were the high potential pollution sources for the water environment in the watershed and the major attention should be paid to these
types of farms. Field survey on farm nitrogen cycle is of significance in evaluating the nitrogen flows in the agro-ecosystems and
revealing the characteristics of nitrogen cycling in the region.
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Table 2 Nitrogen cycling factors in farm systems
/ kg- hm? -! / /%
<50 151 88.8
@ 50 ~ 100 14 8.2
" 100 ~200 0 0
200 ~ 300 0 0
10.5 kg hm’- a ! 300 ~ 400 0 0
2 10 400 ~500 1 0.6
) B >500 4 2.4
21 kg hm™- a () 0 13 10.6
0~10 27 15.9
10 ~40 116 68.2
" 40 ~70 7 4.1
70 ~ 100 1 0.6
105 112 130 kg- hm*- a ' >100 1 0.6
. 50 0 0
Liu " 30 )
5 . 50 ~100 9 5.3
15 kg hm®- a 100 ~ 200 56 32.9
@ 200 ~ 300 42 24.7
9 300 ~400 39 22.9
400 ~ 500 7 4.1
15% . @ >500 17 10.0
Barry 0 92 54.1
0~10 18 10.6
10% . 115
10 ~40 32 18.8
-1
1 /kg- kg 40 ~70 21 12.4
Table 1 Measured N content used for calculation N flows/kg- kg™ 70 ~ 100 35 2.9
> 100 2 1.2
0.0125 0.0128 0.1700 <30 80 47.1
50 ~ 100 74 43.5
0.0106 0.001 4 0.4600
100 ~ 150 10 5.8
0.0240 0. 064 0 0.0050 150 ~200 3 1.8
0.0320 0. 009 0 0.3250 200 ~ 250 0 0
0.0320 0.001 6 250 ~300 1 0.6
0.0250 0.0025 >300 1.2
0.0213 0.0050 <10 0 0
0.0282 0.0050 10 ~40 3 1.8
40 ~70 14 8.2
0.005 1 0.0397
70 ~ 100 33 19.4
0. 000 3 0. 009 0 100 ~ 150 77 45.3
0.0022 0.0373 150 ~200 38 22 .4
0.001 1 0.008 4 >200 5 2.9
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54%
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Table 3 Characteristics of population land and livestock in different types of farms
/ / /hm? /hm? /kg- hm ~? / / /
5 24 1.7 0.07 166 149 6.2/29.8
21 78 8.2 0.11 459 41 0.5/2.0
8 34 2.4 0.07 204 19 0.6/2.4
12 39 5.6 0.14 494 25 0.6/2.1
124 435 46.3 0.11 233 368 0.8/3.0
489 =+ 164
576 + 123 kg hm*- a ! 89%
kg:  hm’- a ' 4 303 +134 kg hm’- a '
80% 261+ 70 61% . 57 +25
kg:  hm’- a ' 44% kg:  hm’- a '
166 +41 kg hm*- a ™
28% . 102 + 68 233 + 102
kg hm’- a ' 61%. kg hm’- a 81%
72% 103 + 67 kg hm*- a
44% . 48 £27 kg hm’- a "'
68%
32%.
459 £+ 157 kg- hm’- a > > >
90% 262 + 100 ~ 363 +
kg:  hm’- a 57% . 129 kg- hm*- a ! 4 .
83+30 kg- hm’- a > > >
76% 24% . ~ 303 + 134
204 + 75 kg:  hm’- a '
kg hm’- a ! 74% > > >
35 +21 kg- hm’- a ! 261 = 70
13%. 111 = 46 kg:  hm’- a ' 41 =
kg:  hm’- a ' 54% . 20 kg- hm’- a !
41 £20 kg- hm’. a 2.3
73% 27% .
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Table 4 Characteristics of nitrogen cycling in different types of farms/ kg-  hm?- a '
725 +129 189 +53 145 +25 182 +34 157 +46
576 123 51 £29 28 £ 18 38 £17 14 11
50 £20 21 £12 14 +13 20 =14 21 +18
98 +40 118 +45 104 £22 124 21 122 +42
600 + 124 148 +51 128 £23 164 +14 101 45
166 =41 27 £13 21 =7 32 £17 17 £18
122 +39 35+14 30 +6 33 +4 24 +10
52 +35 2+3 35 +21 28 £22 13 £23
261 =70 83 +30 41 =20 57 £25 48 =27
255 113 497 154 275 =61 558 +174 287 +97
166 +10 459 + 157 204 75 489 + 164 233 +102
52 +35 2+3 35 +21 28 £22 13 £23
150 150 150 15 +4 20 £21
21 0 21 0 21 0 21 0 21 0
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22 11 47 £15 24 +6 52 +16 25 =11
102 +68 262 +100 111 +46 303 +134 103 +67
363 =129 345 107 152 +60 355 127 151 £73
1 S
1. 2 36%
18 151 2321
ke a”! 19% 3 36%
9132 3581 3% 42%
kg a”' 50% 12%.
FRE AR BRI
(1382) (3927) (2 321)
e '
: —>] i
ANERSE | :
(7 730) ' (1 864)
1
i
1
A EHMY+E HLER !
i
i
1
i
i

l

HHUE : REEER
(949) i (9132)

IR : (6 672)
(18 151) :

KAV !
( 355) ] i H
| i RERER
: RHEAS : (1933)
egiE | | i
(1195) i : S
N i (2 899)
1 kg a”!

Fig.1  Characteristics of nitrogen cycling in Zhangjiachong small watershed kg- a
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