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Abstract: Because of the serious soil erosion the soil moisture and nutrients deficiency the slowly recovery and scarcity of
natural vegetation in the hill-gully Loess Plateau the ecological effects of litter layer are particularly important for litter

layer effective reduction on surface runoff and mitigate soil erosion. Thus in this study the litter accumulation of
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communities and main herb species in different site conditions was investigated in the hill-gully Loess Plateau water
holding capacity of litter of main herb species was measured by the immersion method potential nutrient return capacity of
litter of main herb species was analyzed by measuring the nutrients content lignin and cellulose content then the effects of
main species litter on soil fertility improvement was discussed. It”s important to understand the mechanism and efficacy of
the resistance of plants to soil erosion. The main results were as follows: 1) the accumulation of community litter was
between 73.74—175.26 g/m’ and was significantly different in slope-gully sites ( P<0. 05) ordered as shady gully slope
> hilltop > sunny gully slope > shady hilly slope > sunny hilly slope. While in micro-sites ordered as under vegetation >
ephemeral gully > fish-scale pit > bare land on the sunny slope ephemeral gully > fish-scale pit > under vegetation > bare
land on the shady slope and under vegetation > bare land on the hilltop. 2) The maximal water holding capacity of litter of
main species was up to 1.22—4.34 times of its dry mass and it was extremely significantly different among species ( P<
0.01) ordered as the defoliation of Bothriochloa ischaemun > the defoliation of Ariemisia gmelinii > the deadwood of
Bothriochloa ischaemun > the defoliation of Lespedeza davurica > the litter of Stipa bungeanaon > the deadwood of Lespedeza
davurica > the deadwood of Artemisia gmelinii. 3) The organic carbon content ( 7.35%—40.33%) and total nitrogen
content ( 0.61%—1.60%) of species were extremely significant different among species ( P<0.01) but they were not
significantly different in slope-gully sites. 4) Indicators that influenced litter decomposition ( such as lignin content

cellulose content lignin/N ratio C/N ratio) were extremely significant different among species ( P<0.01) . The lignin
content ( 1.00%—8.20%) and cellulose content ( 3.16%—14.06%) and lignin/N ratio ( 0.78—12.48) were extiremely
significantly different in slope-gully sites ( P<0.05) while C/N ratio ( 5.61—57.41) was not significantly different. 5)

The potential nutrient return capacity of Artemisia gmelinii defoliation was the highest followed by the litter of Lespedeza
davurica and Bothriochloa ischaemun and the litter of Stipa bungeanaon was the lowest. In conclusion the water holding
capacity and the potential nutrient return capacity of Bothriochloa ischaemun litter on the sunny slope and the defoliation of
Artemisia gmelinii and Lespedeza davurica on the hilltop and shady slope were the highest among species in slope—gully sites

they could effectively improve the soil fertility. While the litter of Stipa bungeanaon water holding capacity and the
potential nutrient return capacity both were the lowest among species in slope—gully sites. The soil fertility effects of different
species should be considered when the vegetation was used to control soil erosion. The species should be chosen which not
only could control soil erosion but also significantly improve soil fertility and then the soil quality could be slowly improved.
Therefore  Bothriochloa ischaemun Artemisia gmelinii and Lespedeza davurica were the good choice to control soil erosion on

the slopes.

Key Words: litter; water holding capacity; nutrient return; hill-gully Loess Plateau
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Table 1 The basic information of the sample plots
/m /(°) 1%
Sample Elevation Aspect  Slope position  Slope Dominant species Coverage  Erosion degree
1 1161 36 N 40
2 1161 36 N 15
3 1147 46 N N 35
4 1246 37 N 15
5 1206 25 N 17
6 1173 26 . . 50
7 1161 3 N 30
8 1240 3 N N N 32
9 1195 3 . N 52
10 1165 25 N 30
11 1186 26 N N 30
12 1186 26 N N 27
13 1126 37 N N N 70
14 1116 32 N N 70
15 1101 23 N N 60
SL 190—2007 N N ; Potentilla tanacetifolia
Glycyrrhiza uralensis Artemisia scoparia Cleistogenes squarrosa Selaginella sanguinolenta Dendranthema indicum
Patrinia heterophylla
1.24
0.015 ¢ ( 0.0001 g) KCr,0,-H,S0,
C ; 04 ¢ ( 0. 0001 ¢) N H,S0,H,0,
N o 0.05—0.10 g 72%
2
1.2.5
2 N C/N /N
B N WC/N /N
N
C.N = \ JC/IN /N
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Table 2 Litter accumulations of main species in five site conditions of hilly and gully slope

Main species Sunny gully slope  Sunny hilly slope Hilltop Shady hilly slope  Shady gully slope
Lespedeza davurica defoliation 8.40+1.32b 4.25+1.18b 6.32+2.41c 5.81+1.47b 3.32+0.95¢
Artemisia gmelinii defoliation 5.48+2.35¢ 5.50+3.08a 17.39+4.53a 9.67+4.26a 3.9120.24c
Artemisia gmelinii deadwood 13.85+3.21a 5.96+0.80a 10.11£1.67b 11.5420.35a 25.00+4.73a
Bothriochloa ischaemun defoliation 4.5622.31c 4.1520.35b 0.5120.13e
Bothriochloa ischaemun deadwood 7.43£3.71b 7.88+1.01a 0.1520. 03e
the litter of Stipa bungeanaon 0.76+0.18d 3.70£2.19b 2.20+0.30d 4.07%1.17b 7.03%0.19b
P<0. 05
2.2
5
1h ; 0.5h
; 0.25 h
0.25 h
1.22—4.34 ( 3)
1.22 434
(P<0.01) o > > >
> > > o
2.3
231
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Table 3 The maximal water holding rate of main species litter in five site conditions of hilly and gully slope

Species Sunny gully slope Sunny hilly slope Hilltop Shady hilly slope Shady gully slope
2.45+0.09C 2.34+0. 04C 2.99+0.11B 3.42+0.10B 3.56+0.16B
1.25£0. 07D 1.87+0. 04D 1.59+0. 03D 1.74+0. 09D 1.90£0.12D
3.06+0. 09B 3.29+0. 03B 3.64+0.17A 4.27+0. 08A 4.34+0.18A
1.21£0. 03D 1.61+0. 08E 1.45£0. 00D 2.11+0.19D 1.84+0. 04D
3.83+£0.23A 3.99+0. 07A
2.89+0.12B 2.98+0.14B
2.18+0. 09C 2.63+0.07C 2.47+0.13C 2.21+0.12C 2.67+0. 05C

P<0.01
C.N C C
( P<0.05) ; C
( P>0.05) ; C ( P<0.05) ; C
( P<0.05) . N > > >
; N > > > ; N > > > ;
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Table 4 The amounts and return amounts of carbon nitrogen of main species litter in five site conditions of hilly and gully slope
/( g/m?) C 1% N 1% C /(g/m*) N /( g/m?)
Site condition Species Accumulation Carbon content Nitrogen content Carbon return Nitrogen return
8.40+1.32a 12.59+2.16D 1.48+0. 04A 1.06 0.12
Sunny gully slope 36.52+0.32A 0.91+0. 04D
5.48+2.35b 33.67+£2.55A 1.33+0. 03B 1.85 0.07
13.85+3.21a 34.40+0.85A 0.89+0. 02DE 4.77 0.12
4.56+2.31b 27.28+1.74B 0.81+0. 02E 1.24 0.04
7.43+£3.71b 20.42+2.14C 0.64+0. 03F 1.52 0.05
0.76+0.18b 25.24+2.96BC 0.71+0. O3F 0.19 0.01
4.25+1.18 7.35+2.15C 1.31+0. 05A 0.31 0. 06
Sunny hilly slope 34.91+0.97A 0.90+0. 03C
5.50+3.08 35.62+1.44A 1.26+0. 01A 1.96 0.07
5.96+0.80 34.55+1.70A 0.87+0. 04B 2.06 0.05
4.15+0.35 23.20+0.66B 0.73+0. 02C 0.96 0.03
7.88+1.01 24.63+0.69B 0.61+0. 05D 1.94 0.05
3.70+2.19 21.38+1.34B 0.62+0. 02D 0.79 0.02
6.32+2.41b 14.62+1.77E 1.60+0. 03A 0.91 0.10
Hilltop 33.98+1.68B 0.99+0. 02D
17.39+4.53a 37.97+2.88A 1.19+0. 02C 6.60 0.21
10.11+1.67b 40.33+1.15A 0.70+0. 02E 4.08 0.07
2.20+0.30¢ 30.34+0.93C 0.67+0. 02E 0.67 0.01
5.81+1.47b 16.59+1.45C 1.38+0. 02A 0.96 0.08
Shady hilly slope 37.31£1.72A 0.94+0. 03D
9.67+4.26a 32.15+2.40A 1.14+0. 02C 3.11 0.11
11.54£0.35 36.37+1.86A 0.77+0. 03E 4.20 0.09
4.07+1.17b 25.37+2.03B 0.61+0. 02F 1.03 0.02
3.32+0.95b 8.47+1.59C 1.51+0. 03A 0.28 0.05
Shady gully slope 38.33+1.88A 0.99+0. 02CD
3.91+0.24b 29.73+4.31B 1.30+0. 02B 1.16 0.05
25.00+4.73a 36.61+1.46A 0.89+0. 04D 9.15 0.22
7.03+0.19b 25.55+2.61B 0.64+0. 01E 1.80 0.05
P<0.05 P<0.01
5 5
Table 5 Decomposition rate indexes of main species litter in five site conditions of hilly and gully slope
1% 1% C/N /N
Site condition Species Lignin Cellulose Carbon/Nitrogen ratio  Lignin/Nitrogen ratio
6.24+0. 05C 14.06+0.16E 8.52F 4.22D
Sunny gully slope 4.90+0.23E 9.50+0.13A 40.30A 5.41C
3.56+0. 05F 13.19+0.36B 25.33D 2.67E
2.80+0.36G 12.92+0.31C 38.84B 3.16E
4.43+0. 04E 6.91+0.36F 33.47D 8.47C
7.97+0. 09B 3.74£0.14G 31.95E 12.48A
8.20+0. 09A 11.56+0. 04D 35.52C 11.54B
7.02+0. 05C 13.78+0. 03A 5.61E 5.36B
Sunny hilly slope 3.78+0. 03E 3.16+0.13F 38.63AB 4.19C
1.28+0.27G 9.72+0.23C 28.27D 1.02D
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1% 1% C/N /N

Site condition Species Lignin Cellulose Carbon/Nitrogen ratio  Lignin/Nitrogen ratio
4.99+0. 00H 5.65+0. 05E 39.77A 5.74B
3.95+0.18F 9.15+0.18C 31.84CD 5.42B
2.31+£0. 09B 3.99+0. 00G 40.53A 3.80C
6.02+0. 09A 8.64+0. 09D 34.42BC 9.69A

Hilltop 2.80+0.21D 13.82+0.16A 9.13D 1.75F

4.80+0.21B 7.03+0. 08C 34.19C 4.83C
4.51+0.18B 10.30+0.13D 32.03C 3.81D
5.39+0.27A 10.56+0. 05C 57.41A 7.68B
6.81+0.32A 10.22+0. 00D 45.40B 10.19A
7.33+0.11A 13.89+0. 03A 11.98C 5.29C

Shady hilly slope 3.98+0. 03D 7.89+0. 03E 39.76A 4.24D
3.78+0. 05D 12.51+0.18C 28.18B 3.31E
5.96+0.13C 7.75£0. 09E 47.21A 7.74B
6.08+0.36B 10.38+0.22D 41.86A 10. 04A
5.68+0. 05A 12.36+0. 08A 5.61C 3.76C

Shady gully slope 5.28+0.27A 3.39+0.27D 38.65A 5.32A
1.00+0.14C 12.74+0.13A 22.93B 0.78F
1.09+0.41C 10.34+0. 05B 41.18A 1.22E
3.23+0.04B 8.16+0.22C 39.84A 5.04B

P<0.01

4

Table 6 Membership function values of 4 indexes of main species litter and their potential return capacity order

Membership function values

Shecies C/N o /N Average of Order of potential
pecies Lignin Cellulose Carbon/ Lignin/ membership function return capacity
Nitrogen ratio Nitrogen ratio
1.0000 0.1942 0.4776 1.0000 0.6684 1
0.4695 0.7596 0.1791 0.6450 0.5133 2
0.0788 0. 0000 1.0000 0.7482 0.4568 3
0.5812 0.5713 0.3330 0.3373 0.4557 4
0.2868 1.0000 0.2353 0.1663 0.4221 5
0.6253 0.4258 0. 0000 0.6008 0.4129 6
0. 0005 0.3895 0.1491 0. 0000 0.1348 7
3
31
6
10—11 7 ®
0 4 4—5
;68
9
; 10—11 7

73.74—175.26 g/m’
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