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Abstract Vegetative buffer strips VBS is a form of catchment management designed to control non—point source pollution. To test the ef—
fectiveness of different plants comprising a VBS, we conducted a series of tests on surface runoff characteristics using treatments with a nor—
mal fertilization with Amorpha fruticosa L. and Trifolium; b balanced fertilization with Amorpha fruticosa L. and Trifolium; ¢ normal fertil-
ization with Trifolium; d balanced fertilization with Amorpha fruticosa L. The tests were conducted on sloping land in the catchment of Dan—
jiangkou Reservoir, Shiyan City. The results showed that the VBS was effective in removal of 85.8%, 95.6%, 61.9% and 82.8% for ammoni—
um-N in the winter wheat—growing season for treatments a, b, ¢ and d, respectively, but had lesser influencing in removing total phosphorus of
the surface runoff. During the summer growing season, removal rates were 98.0%, 97.5%, 97.2% and 97.5% for runoff, and 98.8%, 98.7%,
97.9% and 98.0% for erosion, 48.2% .86.2% .90.6% and 95.1% for ammonium—N, and 49.2%, 42.4%, 41.3% and 36.4% for total phospho—
rus for treatments a, b, ¢ and d, respectively. In the mountainous region of reduced farmland, a VBS of only 2 meters width had greater inter—
ception effects on ammonium—N than on total phosphorus. The VBS also had significant interception effects on runoff and sediment. Our re—
sults suggest that measures to reduce agricultural non—point source pollution in the catchment of Danjiangkou Reservoir area should include
the design of VBS systems.
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Table 1 Rainfall and nutrient loss during the winter wheat growth periods in 2009

Rainfall date/ Rainfall/ Rainfall ~ Community 1 Removal/%" Community 2 Removal/% Community 3 Removal/%  Community 4 Removal/%
month-day mm duration/h  NH;-N TP NH:-N TP NH;:-N TP NH:-N TP
4-20 90 22.8 66.1 -200.7 91.9 87.0 76.9 -204.0 57.5 -2717.9
5-13 68.5 33 94.9 98.0 97.0 91.9 76.3 339 96.6 63.4
5-24 140.4 41.5 96.5 68.2 97.9 78.0 325 -40.0 94.4 50.3
Average 99.6 324 85.8 -11.5 95.6 85.6 61.9 -70.1 82.8 -54.7
@® = S-T /Sx100%, S, T NH;-N TP mg-17"o
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Table 2 Rainfall during the summer corn growth periods Table 3 Runoff and sediment yield in different treatment plots
i i . . 1%
frlzzllijefil(}y Rainfall date Rainfall/mm di{:e::;(f)ar}}h Notes Community Treatment® n?“;:::fz/ ) ]I:lgos}:z:]é mlj:fr;loval;iion
1 2009-06-08 30 1 1 S 47.06A  40.66A 980 988
2 2009-07-08 614 6.8 The date of T 0968 0.47B
corn top
5 0000712 553 o dressing 2 s 45624 3380A 975 987
fertilizer Jul. T 1.14B 0.44B
4 2009-08-01 122 72 9 2009 3 s 49054 4464A 972 979
elongation
5 2009-08-10 193 4 sage and T 1368 0.92B
6 2009-08-28 518 115 A};ljfsig? 4 S 59.01A  2638A 975 98.0
° T 1.49B 0.54B
7 2009-09-19 343 4
© 7 )
S T P<0.01 @
= S-T /Sx100%.
S4<S2<S1<S3
T3<T4 T4<T3,
N 2.3
N NHi-N
el S T NH:-N
. 4.
Tl < NHi-N 1
T2 <T3 < T4 T2<T1<T4<T3 . -
o 54.52% ~98.07% .72.99% ~99.89% .
4 NH:i-N mg- L
Table 4 The changes of the concentration of NH;-N in different plots mg-L™"
Times Community 1 Community 2 Community 3 Community 4
S T Removal/% S T Removal/% S T Removal/% S T Removal/%
1 8.13 9.18 -12.9 2.32 2.23 42 1.23 0.66 46.2 1.17 0.57 51.6
2 6.15 2.78 54.9 1.94 0.37 81.0 3.23 0.53 83.7 1.11 0.23 79.6
3 3.70 0.07 98.1 3.85 0.16 95.9 5.90 0.03 99.5 11.57 0.09 99.2
4 2.68 0.16 94.1 3.36 0.91 73.0 3.80 0.65 83.0 7.82 0.52 934
5 23.70 10.78 54.5 15.12 0.02 99.9 10.61 0.47 95.6 14.58 0.36 97.5
Average 8.87 4.59 48.2 5.32 0.73 86.2 4.95 0.47 90.6 7.25 0.35 95.1
5 TP mg- L™
Table 5 The changes of the concentration of total phosphorus in different plots mg-L™
Times Community 1 Community 2 Community 3 Community 4
S T Removal/% S T Removal/% S T Removal/% S T Removal/%
1 2.54 1.04 58.9 1.44 0.80 44.2 1.94 0.40 79.6 0.58 0.45 22.3
2 0.99 0.80 19.0 0.69 0.39 43.6 0.76 0.42 45.4 0.35 0.34 1.9
3 1.75 0.47 72.9 1.34 0.37 72.4 2.26 0.33 85.4 2.67 0.36 86.4
4 0.73 0.58 21.3 0.68 0.87 -28.0 0.68 0.76 -12.4 0.66 0.72 -8.9
5 16.61 4.37 73.7 8.79 1.78 79.7 4.22 3.87 8.3 17.50 341 80.5
Average 4.52 1.45 49.2 2.59 0.84 42.4 1.97 1.15 41.3 4.35 1.06 36.4
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kgx102+hm™
Table 6 Water—solubility N loss in different plots

Rainfall frequency kgx102+hm=

Rainfall frequency T1 T2 T3

T4

1

~N O R W

0.21+0.01a  0.09+0.01c¢  0.12+0.01b
1.12+0.03a  0.48+0.01b 0.34+0.07¢
0.24+0.01b  0.22+0.01b  0.34+0.04a
1.12+0.02¢  0.67+0.05d 2.23+0.02b
0.12+0.01a  0.06+0.01c¢  0.03+0.01d
1.49+0.00a  0.16+0.01c¢  0.72+0.01b
1.00+0.28a  0.18+0.01b  0.09+0.01b

0.09+0.01¢
0.21+0.01d
0.32+0.05a
3.88+0.06a
0.10+0.00b
0.12+0.00d
0.27+0.01b

7

LSD -

kgx107+hm™

P=0.05

Table 7 Loss total phosphorus in different plots

Rainfall frequency kgx10?-hm™

Rainfall frequency Tl T2 T3

T4

1

2
3
4
5
6
7

0.03+0.00c  0.03+0.00b  0.04+0.00a
0.12+0.01b  0.08+0.0lc 0.15+0.01a
0.04+0.00c¢  0.04+0.00b  0.06+0.00a
0.11+0.01¢  0.13+0.01b  0.10+0.00d
0.008+0.00a 0.005+0.00b 0.003+0.00c
0.21+0.00b 0.13+0.00d 0.28+0.01a
0.30+£0.02a  0.17+0.00b  0.03+0.00c

0.03+0.00b
0.06+0.01d
0.06+0.00a
0.18+0.01a
0.008+0.00a
0.17+0.01¢
0.31+0.01a
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