20 6 Vol. 20,No. 6

2000 11 ACTA ECOLOGICA SINICA Nov. ,2000
M ° °
( . 712100)
5~6a R 17 , ;D9 A
4 27773,18028 13149 m?®/km? « a, 27.5%.51. 1%
64.3%; 1716,1021  812t/km? - a, 73.0%.92.8%  94.3%: 1.65.2.48  2.59,
13.8% ~114%; 1458.1252.3829 966 kg/km? + a, @
, s . ® SN=(55.56—4.87InSL) + SL »

TN, o

An experimental research on soil erosion and nitrogen loss under

different vegetation cover
ZHANG Xing-Chang, SHAO Ming-An, HUANG Zhan-Bin, LU Zong-Fan (State Key

Laboratory of Soil Erosion and Dryfarming on Loess Plateau, Yangling, Shaanxi 712100,China)

Abstract: The soil erosion and N loss by erosion as affected by vegetation was conducted in field runoff
plots for 5~6 years. The results showed that the mean runoff amounts of 9 crops. 4 grasses, 4 grass-
shrubs fields were of 27773,18028 and 13149 m®/km?® « a respectively, which were 27.5% ., 51.1% and
64. 3% lower than bare land. Their erosion modules were 1716, 1021 and 812t/km? ¢ a, which were
73.0%, 92.8% and 94. 3% lower respectively than the bare land respectively. Their mean loss amounts of
nitrogen by sediment were 1458, 1252 and 966 kg/km?* « a. Vegetation affected indirectly the nitrogen
enrichment in sediment by way of regulating runoff velocity on the slope surface. A model of soil N loss,
was developed to predict the soil nitrogen loss by sediment.
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1.1. 1 s 100m?*, 5m,
15°, 23°%, , 5 o s 1
, o . (Millet) . (Broom corn) ,
(Spring buckwheat) . (Summer buckwheat) . (Soybean) . (Black soybean) ., +
( Mustard) . (Potato) (Wheat) , (Bare land). 10 . 1985 )
1986 . 1987 1991 . 5a . 225kg/hm?,
450 kg/ hm?*, 7.5t/ hm*, 5a s o
1.1.2 s
169. 6m*,  5m, 11°, 32°, (Astragalus adsurgens Pall) | (Medicago
sativa L. ). (Melilotus albus Desr. ) (Onobrychis wvicifolia Scop. )4 s 1
o s s 2m X 2m X 1. 5m, .
. 1982 s o 1983 ;1988 s s 6a o
1.1.3 “1.1.27, 169. 6m*,  5m, 11°,
32°%, : (Campylotropis macrocarpa Rehd. )+ . + . +
1.2
2
.1
1.1 s s 7~9
s s C D, ,
1.5%~56.5% . , . 10
6 , s o s
, , 16.0% . . 1989 9 .
23%  17%.5a 19.2%., s
43.6% .
1

Table 1 The effects of crops on runoff on slope land

D 2) 5 6 4 n 8 9
Crops 3) » 10)
Aver.
. 26802 29815 24158 29886 31397 16669 21339 32171 37718 38283
(m®/km?. a)
30.0 22.1 36.9 21.9 17.8 56.5 44. 3 16.0 1.5 —

Reducing (%)

1) Millet, 2) Bloom corn, 3) Spring buckwheat, 4) Summer buckwheat, 5) Soybean, 6) Black soybean, 7) Soybean -+
mustard, 8)Potato, 9)Wheat, 10)Bare land.

2.1.2 N 6a s s

C 2, s 45% 53.9%, )
[11]

2.1.3 R . .

L13:14] >30° . 3 , , 60%
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o 27.4% 51.1%., s s
11. 6%, s s
C I~ 3
2
Table 2 The effects of grasslands on runoff in slope land

Grass land D 2) Y 9 5

6a Average (m®/km?. a) 16970 17763 19428 17949 36833
Reducing (%) 53.9 51.8 47.3 51.3 —

1) Astragalus adsurgens Pall (AST),2) Medicago sativa 1.. (MED), 3) Melilotus albus Desr. (MEL), 4) Onobrychis
vicifolia Scop. (ONO) ,5)Bare land.

3

Table 3 The impact of interplanting grass with shrub on runoff on slope land

D + 2 4 3) 4 » 4 5) 6
6a Average
) ) 11082 11544 14312 15657 36833
(m?/km?. a)
69.9 68.7 61.1 57.5 —

Reducing %

1)The interplanting shrub with grass, 2)CAM+AST, 3)CAM+MED, 4)CAM+MEL, 5)CAM+ONO, 6)Bare land.

2.2
12.15,16]
b . o
[1.6.11]
s N s N
’ b o 9’

2.2.1 4 s s 619t/km®. a,

90.2% 1230 t/km® « a, 30% s 1361
t/km? « a, 449 5 1859 t/km?” « a, 16% ; s

s s 1983 t/km? » a, N
68-7%.
4
Table 4 The effects of crops on sediment loss in slope land
+
D 2) 5 6) 8) 9
(:I'OPS 3) 1) 7 10)
5a Aver.
1859 2219 1230 1768 2431 619 1361 1978 1983 6344
(t/km?. a)
70.7 65.0 80. 6 72.1 62.0 90. 2 78.5 68. 8 68.7 -

Reducing (%)

1) Millet, 2) Bloom corn, 3) Spring buckwheat, 4) Summer buckwheat, 5) Soybean, 6) Black soybean, 7) Soybean -+
mustard, 8)Potato, 9)Wheat, 10)Bare land.

, 1989 7 16 50a s 15. 4h,

135mm. 8. 8mm/h, 30min 45mm,

N N N N N + N
R 4090 ,2637 .1089.4464 ,1048 .2129 1867 ,2287 6502 t/km?*,
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2.2.2 , C 5. 90% .
1983a 1988a 22 s
SL = AP"I"*C" (@D
,S1 (t/km*), P (mm), [ (mm/h),C
(%)9/17[)17[)23[)3 o
s 6, 5 R? 37.5% ~
49.1% . 43.8%. , N 3
o ’ o A /}3
A, s A’ 7,
5
Table 5 The effects of grasslands on sediment loss in slope land
Grass land ASD MED MEL ONO Bare land
6a Average
869 876 1412 927 14205
(t/km?. a)
93.9 93.8 90.1 93.5 —
Reducing (%)
6 N
Table 6 The model coefficient of different artificial grass land
Grass land A b by B3 F R
AST 34.67 1. 3605 1.7531 —1.7718 5.78 0. 7006
MED 0.1522 1.5036 1. 6222 —0.6751 5. 64 0.6961
MEL 0. 3249 1. 2755 1.5777 0. 6831 3.50 0.6123
ONO 0.0468 1. 6193 1. 3686 =0¥0563 5.28 0. 6831
Bare land 0.4255 1.3549 1.3339 0 5.74 0.6127
* Foo=4.31,R0.00=0.5368
7 A
Table 7 The value A’ of different artificial grass land
Vegetation MEL MED AST ONO Bare land
%
36. 86 21.82 70. 95 27.18 0
Aver. of coverage
1412 876 869 927 14205
Aver. of erosive module
A’ * Value A’ 0.0532 0.0190 0.0189 0. 0389 0.4255
x A’=ACP
2.2.3 s s 90%
C 8, ¢ 5 s
o b b b
. , 0~ 20cm 1. 55g/cm?, 14.8%,
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20.2%,
8

Table 8 The impact of interplanting grass with shrub on soil loss on slope land

D) 4 2) 4 3 + 0 4 5 6
6a Average of six
) 501 802 1079 867 14205
years (t/km? « a)
96.5 94. 4 92.4 93.9

Reducing (%)

1)The interplanting shrub with grass, 2)CAM+AST, 3)CAM+MED, 4)CAM+MEL, 5) CAM-+0ONO, 6)Bare land.

2.3
$.917 C 9,
1.5 . 9 1. 65, 1.45 13.8% 4
2. 48, 2 4 2
59, 2.1 . ( . . ) 2.0740.19,
1.33 55.6%

9

Table 9 The enrichments and losses of nitrogen in sediment as affected by different vegetation cover in slope land

N
Slope ) N N N
Treatmemt Vegetation gradient Erosive TN in soil TNin N Loss of TN
module sediment ER
Q9] (g/kg) (kg/km? « a)
(t/km? « a) (g/kg)

Millet 1859 0.53 0. 89 1.67 1655

Broom corn 2219 0. 49 0.76 1. 56 1686

Spring buckwheat 1230 0.55 0.99 1.79 1218

Summer buckwheat 1768 0. 54 0.91 1.68 1609

Soybean 930 2431 0.59 0. 90 1.52 2188

Crops Black soybean 619 0.63 1.18 1.87 730
+ Soybean+mustard 1361 0.58 0. 96 1. 65 1307

Potato 1978 0.43 0.67 1.55 1325
Wheat 1983 0.45 0.71 1.58 1408
Bare land 6344 0. 44 0. 64 1. 45 4060

AST 869 0. 44 1. 08 2.45 939

MED 876 0.51 1. 30 2.54 1139

Grass MEL 32° 1412 0.48 1.13 2.36 1596
Land ONO 927 0.56 1.44 2.58 1335
Bare land 14205 0.41 0. 50 1.21 7103

+ CAM+AST 501 0. 47 1. 24 2.64 621

+ CAM+MED 802 0.48 1. 26 2.62 1011

Shrub—+ + CAM+MEL 32° 1079 0. 45 1.16 2.58 1252
Grass + CAM+ONO 867 0.50 1.27 2.53 1101
Bare land 14205 0.41 0. 50 1. 21 7103

s s s
o s s s N

—0.7464" ", —0.9928" " —0.9986" ", o
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, (2) .
19 (ER) SL) :
ER = 5.556 — 0.487In(SL) R = 0.7658 (n = 19,R,.,, = 0.5751) 2
,ER (Enrichment ratio) ,SL (Soil loss amount) (t/km?) .,
s 9 1458 t/km?* « a,
4060 t/km?* + a 64% ; 4 1252 t/km” « a, 7103 t/
km*+a 1/6; 4 966 t/km?* * a, 14% .
@2 .
SN = (55.56 — 4.87InSL) + SL « TN (3)
SN (kg/km?* « a),SL (t/km? « a) , TN
(%),
ASN/aSL = 50.73 — 4.87InSL
0 1) 33417 t/kl’l’l2 *a 0
0, s 30000 t/km? + a,
3
5~6a s s s s < <
22.3%.39.2% 52.4%.,
s y [10,18,19] s
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