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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 Artemisia 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%9—=8.20% ) and cellulose content (3.16%—14.06% ) and lignin/N ratio (0.78—12.48) were extremely
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 gmelinit 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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Fig.1 Litter accumulation of communities in five site conditions of Fig.2  The dynamic change of litter dry mass among different

hilly and gully slope months
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Fig.3 Litter accumulation of micro—-sites in five site conditions of

hilly and gully slope
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Table 2 Litter accumulations of main species in five site conditions of hilly and gully slope

FEYF [VEREaE" PR 2 5 3 G T5 I 522 53 3¢ 5 1 3k
Main species Sunny gully slope  Sunny hilly slope Hilltop Shady hilly slope  Shady gully slope
B BT Lespedeza davurica defoliation 8.40+1.32b 4.25+1.18b 6.32+2.41c¢ 5.81+1.47b 3.32+0.95¢
BRATE M Artemisia gmelinii defoliation 5.48+2.35¢ 5.50+3.08a 17.39+4.53a 9.67+4.26a 3.91+0.24¢
BAFE L Artemisia gmelinii deadwood 13.85+3.21a 5.96+0.80a 10.11£1.67b 11.54+0.35a 25.00+4.73a
2B 0 Bothriochloa ischaemun defoliation 4.56+2.31c 4.15£0.35b 0.51£0.13¢
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Fig.4 The dynamic change of litter dry mass among different months
1: FHIEHE Sunny gully slope; 2: FHZEEHHY Sunny hilly slope; 3. 5T Hilltop; 4: FAZ:513E Shady hilly slope; 5: BHA3 Shady gully slope
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Table 3 The maximal water holding rate of main species litter in five site conditions of hilly and gully slope

YrFh FH Y8 3% F 272 7 3 i3T5 1579 272 i [SHRaE 2
Species Sunny gully slope Sunny hilly slope Hilltop Shady hilly slope Shady gully slope
Ik BUSAS T 2.45+0. 09C 2.34+0. 04C 2.99+0.11B 3.42+0.10B 3.56+0.16B
K5 BUSHAS AL 1.25+0. 07D 1.87+0. 04D 1.59+0. 03D 1.74£0. 09D 1.90+0.12D
Bttt 3.06+0. 09B 3.29+0. 03B 3.64=0.17A 4.27+0. 08A 4.34+0.18A
BRATFE B 1.21+0. 03D 1.61+0. OSE 1.45+0. 00D 2.11+0.19D 1.84+0. 04D
SE S 3.83+0.23A 3.9920. 07A

FISERIZE 2.89+0.12B 2.98+0.14B

KAERE 2.18+0. 09C 2.63+0. 07C 2.470.13C 2.21£0.12C 2.67+0. 05C

[RIFAN IR T 3 22 AR .35, P<0. 01 AR IR SR 308 A .35
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Fig.5 The relationship between water holding rate of litter and soaking time

1. i85 A it , the defoliation of Lespedeza davurica; 2 %1 A A , the deadwood of Lespedeza davurica; 3. AT, the defoliation
of Artemisia gmelinii; 4. AT AL, the deadwood of Artemisia gmelinii; 5 F12E R the defoliation of Bothriochlo aischaemun; 6 F1=EH2E the
deadwood of Bothriochloa ischaemun; 7 K%ﬁ,szipa bungeana

N B BH Y 3 > BH 3% i 5 5 B ok & BLBA A TR f R R 2 0h oAb R 4 0 AR AR ST b SR R 2R T 22 5 B 3%
(P<0.05) .
232 WEYFTIRTEHE &

FEYFF C BTEIRIL BETE 0.19—9.15 ¢/m* Z[0] N fIEFEIHIA #7E 0. 01—0.22 ¢/m’ Z [0], Fe/IME
U BRI, T e R AE AR BT . C IR R B R AT > 1 E >3k 3 BLEARE 7 K25 N iR R
R SIA S A P> RS KR (% 4)
2.3.3  FEYFATEYIN SRR AR

SEMALTE ) 3 i R R R & B AE 1.00%—8. 20% Z ], ST 4 3 & 5 7E 3.16%—14.06% 2. [7] , K Fi % /N {H
£ 0.78—12. 48 Z[B] ,C/N {HFE 5.61—57.41 Z 0], AN[A ) B 9 25 S0 8 3 (P<0.01) (£ 5) , TEAN A7 Hh 5%
R, F—F AR R SRS E ARE/N 25 8BE (P<0.05) ,C/NHERARE(P>0.05), RH
J2 5 J R T F2 B AR TR P 0 R AR VAR B ) EA TSR A VR, R B AT I >3k 1 AT > A
FSERFTE RS K R (£ 6)
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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

ST AR Wb HHE/ (g/m?) C B/ % N&H/%  CIHE/(gm?) NIEFER/ (g/m?)
Site condition Species Accumulation Carbon content Nitrogen content Carbon return Nitrogen return
PRV 3 55 AT 8.40+1.32a 12.59+2.16D 1.48+0. 04A 1.06 0.12
Sunny gully slope IR A A 36.52+0.32A 0.91+0. 04D
BRAE 5.48+2.35h 33.67+2.55A 1.33£0. 03B 1.85 0. 07
BRAFE R 13.85+3.21a 34.40+0.85A 0.89+0. 02DE 4.77 0.12
[EES s 4.56+2.31b 27.28+1.74B 0.81+0. 02E 1.24 0. 04
[EES e 7.43+3.71b 20.42+2.14C 0.64+0. 03F 1.52 0.05
KPhEE 0.76+0.18b 25.24+2.96BC 0.71£0. 03F 0.19 0. 01
FH 52 5 3 K5 AT 4.25+1.18 7.35+2.15C 1.31£0. 05A 0.31 0. 06
Sunny hilly slope iK1 BUAAY R 34.91+0.97A 0.90=0. 03C
BAT it 5.50+3.08 35.62+1.44A 1.26+0. 01A 1.96 0. 07
BRAFE R 5.96+0.80 34.55+1.70A 0.87+0. 04B 2.06 0.05
EES s 4.15+0.35 23.20+0.66B 0.73+0. 02C 0.96 0.03
[EES e 7.88+1.01 24.63+0.69B 0.61+0. 05D 1.94 0.05
K 3.702.19 21.38+1.34B 0.62+0. 02D 0.79 0.02
53 T ik AL 6.32+2.41b 14.62+1.77E 1.60+0. 03A 0.91 0.10
Hilltop K5 HUBAL TR 33.98+1.68B 0.99+0. 02D
BRAtE 17.39+4.53a 37.97+2.88A 1.19+0. 02C 6.60 0.21
PR L 10.11£1.67b 40.33+1.15A 0.70+0. 02E 4.08 0.07
KR 2.2020.30¢ 30.34£0.93C 0.670. 02E 0.67 0.01
I3 232 b7 K5 AL 5.81+1.47b 16.59+1.45C 1.38+0. 02A 0.96 0.08
Shady hilly slope K5 HUEAL TR 37.31£1.72A 0.94x0. 03D
BRFT 9.67+4.26a 32.15+2.40A 1.14+0. 02C 3.11 0.11
BRAT AL 11.5420.35 36.37+1.86A 0.77+0. 03F 4.20 0.09
Kt 4.07+1.17b 25.37+2.03B 0.61+0. 02F 1.03 0.02
39 3 ik AL 3.32+0.95b 8.47+1.59C 1.51+0. 03A 0.28 0.05
Shady gully slope ik AL A 38.33+1.88A 0.99+0. 02CD
BRArE 3.91£0.24b 29.73+4.31B 1.30+0. 02B 1.16 0.05
BT AL 25.00+4.73a 36.61+1.46A 0.89+0. 04D 9.15 0.22
KPERE 7.03£0.19h 25.55£2.61B 0.640. 01E 1.80 0.05
[ SR R/NG FREFRR 225 .3, P<0. 05, A ARE FRERIR 28 30 .2, P<0. 01, AR R T RERAR A 25
x5 WHEWIERA S WAL 4 NS RIRENIER
Table 5 Decomposition rate indexes of main species litter in five site conditions of hilly and gully slope
SR YrFh RIFZE/ % LFHEE/ % /N ARJEFE/N
Site condition Species Lignin Cellulose Carbon/Nitrogen ratio  Lignin/Nitrogen ratio
FHVA 3 k5 R 6.24+0. 05C 14.06+0.16E 8.52F 4.22D
Sunny gully slope IR HUSIAS T 4.90+0.23F 9.50+0.13A 40.30A 5.41C
Bttt 3.56+0. 05F 13.19+0.36B 25.33D 2.67E
BRATE B 2.80+0.36G 12.92+0.31C 38.84B 3.16E
F Rt 4.43+0. 04E 6.91+0.36F 33.47D 8.47C
FIERZE 7.97+0. 09B 3.74+0.14G 31.95E 12.48A
Kt 8.20+0. 09A 11.56+0. 04D 35.52C 11.54B
FH 2% 513 3% iR BUSAS 7.02+0. 05C 13.78+0. 03A 5.61E 5.36B
Sunny hilly slope IR BUBIAS TR 3.78+0. 03E 3.16+0.13F 38.63AB 4.19C
BRATE 1.28+0.27G 9.72+0.23C 28.27D 1.02D
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ST A Wb KRIFE/ % LYER/ % C/N AJiE/N
Site condition Species Lignin Cellulose Carbon/Nitrogen ratio  Lignin/Nitrogen ratio

B 4.99+0. 00H 5.65+0. 05E 39.77A 5.74B
EESS AL 3.95+0.18F 9.15+0.18C 31.84CD 5.42B
SESE 3 2.31+0. 09B 3.99+0. 00G 40.53A 3.80C
IS 6.02+0. 09A 8.64+0. 09D 34.42BC 9.69A
5 TR Hilltop iK1 BB A 2.80+0.21D 13.82+0.16A 9.13D 1.75F
IR BUAL TR 4.80+0.21B 7.03+0. 08C 34.19C 4.83C
BRAF 4.51+0.18B 10.30+0.13D 32.03C 3.81D
BRATE R 5.39+0.27A 10.56+0. 05C 57.41A 7.68B
KPURE 6.810.32A 10.22+0. 00D 45.40B 10.19A
I579 2% i e k5 AT 7.33+0.11A 13.89+0. 03A 11.98C 5.29C
Shady hilly slope iK1 BUSA R 3.98+0. 03D 7.89=0. 03E 39.76A 4.24D
Bttt 3.78+0. 05D 12.510.18C 28.18B 3.31E
BRATH R 5.96+0.13C 7.75+0. 09E 47.21A 7.74B
A 6.08+0.36B 10.38+0.22D 41.86A 10. 04A
3735k k5 AT 5.68+0. 05A 12.36£0. 08A 5.61C 3.76C
Shady gully slope IR BUSIAS TR 5.28+0.27A 3.39+0.27D 38.65A 5.32A
Bttt 1.00+0.14C 12.74+0.13A 22.93B 0.78F
BRATE R 1.09+0.41C 10.34+0. 05B 41.18A 1.22E
I 3.23+0. 04B 8.16+0.22C 39.84A 5.04B

[F) S ) B 3R 7R 26 AR L 3, P<0. 01 AR FREFROR A 3

F6 TEMMEEY 4 MEFHRERBERFSBEITTENHRF
Table 6 Membership function values of 4 indexes of main species litter and their potential return capacity order

)@ pR%L A Membership function values

Wy - - A FEM AR TR BE ST HE
. PN YR N ARBE/N Average of Order of potential
Species AR R Carbon/ Lignin/
Lignin Cellulose arbon, 1gnin membership function return capacity
Nitrogen ratio Nitrogen ratio
BRATFE 1.0000 0.1942 0.4776 1.0000 0.6684 1
ik B A A% 0.4695 0.7596 0.1791 0.6450 0.5133 2
ik 5 A 0. 0788 0. 0000 1.0000 0.7482 0.4568 3
EESAUS 0.5812 0.5713 0.3330 0.3373 0.4557 4
EESTE 3 0.2868 1.0000 0.2353 0.1663 0.4221 5
BRFFE A 0.6253 0.4258 0. 0000 0.6008 0.4129 6
Keptr 0. 0005 0.3895 0.1491 0. 0000 0.1348 7
3 itig

3.1 HEWE RS XA RS A

B BB A DO [R] S H A5 T A BB AR T RS T N 6 A PRk —E Mk sh g L Lo, &
10—11 A Ok B, 33 5 Fie 0 i 7 AR I3 o e i S b v A 9 30 B AR, RS 00 A A 9 3 Rl T
YA B (0 AR )2 R R AR EE . R FA BN AT 4 A IEEBIMAE A %2 ,4—5 F 2P
IR AR AR GRGEE, JLT- A A A2 5 6—8 H R AEY A K BEBCHT I (B R iR, A T 78
EVER 85 K o AR, TP % s HEA 9 A i 32 B B & & W HEE A E AR ORI R e
RN, T 20BN 2T 10—11 A SRR B A E  RVE s SRR

NJRIST M AT B SR RE IS AL I8 )8 A TE 73.74—175.26 o/m® 22 [, 33 5 [&] [ 24 1 5L [X ) A4 05 b e 7K
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Wit & B (83—132 o/m’) RAA—E("™ | Witk E BUE 5 R R 37 b 45 PR O BV 2R A0 o6 BEVE L A 3R
s, [ A LY R 22 | A R B A V& Pt i 2 | PSS AR G T BRI, PR S PR ey, TR 30 B T A B AR K
A PE 5 2 5 73 A0, FR TR RIS b 4% 14 T T B4 42 3 360 Al 75 90 7 A ol e 1 T AS TR, 2 5 Wi s 9 400 2 1
0, YRR V& A 2 | T bR M A 95 /D | o TG P2 AV 0 B Bl o e A s s [ SRl
TE M50 0T T R MG ) BT sh AR R R MR AR AR TR — R MRS, ZERR AR BB URGE AR I e
HIAG TR D, KB TR S B bR AL AT R MR T A I8 W & B = , SR ST M A% PR RN T 1A 95 0 8 B
AN ) 38 B R 5 B A G s b PR T R R R S B TC B P ), AV ) B R AR T TRt R
BB RAR D PRI R AR Dl p s T T, S, JEH B2k AT 0.5 m B/NA), T I — A X Bk
5 (1) IVTTET , F S 302 FE S 50 B TS 0 B — 2 B KA = 0 5T, — BAS A 0.4 m £ 0.8 m 58 0.6 m, H I,
TRV N BT N ALV I AS 2 B IR AR ARSI R 3 , B33 VA AN fa ST MR AR 22 | BH 31 A R £ 84T DY
FEARVAT RN, B8 1 Fn T N B R R AR BRI R, H R PR & & FE B3 AN, H/NF AR

3.2 MRSV T

FEYF R DIRK R 22 R AR B RS YRS B IR EE A OC, R R R 3 4 R iR A
MBE 36 , 24 B0 K o0, BEIRGHE K , 5 AMITTH A B2 B At rT IR OK R 2R s il R =G A7 K 85
iR BLEARE T TR AL 2 A A — AN, 7 PR K BE T 5 AT I R O M S8 L R R R AR
MHRZZHL AR TARAK s KPS BT T 2 B A 2F i 4 2005 8 — Fr , T AT 4« k3 A F TG IE ok
] — RN EA RS A N AR KOR 22 7 0 2 B2 AN LA G IR K S s2ma i B KRB 1)
A FRIE] AR A B AR T, A AN ]S A E R A s R TR AR H B AR K ag i OB RS
SER AR AR A A Y R R S AR R T S S AR AR e 25 5 R K e i Aife 25 5%

— S R BIARTE AT AR 3 S 2 B K AR bl 34 396K 43— B TR T b R AR R, LR
TR, BN AT I ) R AT ARk R 382 1K IR KRR 1Y = R IE AR B RS K RE 1 A VE T
DLGE ppRE A R HER) AR E R DRl AR R MK T 212 1B A £ 3R W 3B, 8
Wit W KE KT IA A B TR 1.22—4.34 15 I ARMAS B 2 0 s KK ik A & T E A 1.78—
3. 34 451 R AR Y AT HEA BIAG IS W R K RE S A — 30 R S RS, nTHGE s FOR B

ARG WG WIAER I 30 min Z NHFKERIGIRECR , R IE WIAE 30 min PRSI RREK RE T 6] Dy st
JHRNA —E R EEM, AR FZER R YR KR — B s, T AR R S iR 0 h 2 A
T, 200 A FE BH B, BRI 1 2E REAG 75 W0 & PR TR B B Y 13.45% Ao AT, T o THURG v ) 35 AR 2
0. 74% , Kt , BRI (2B A 95 M0 AR R K BB 08 . AT s i ARG 5 0 7E 1 h PIREZK R 3G  de T, B
IGO0 B4 W R T P, RT3 i (G P P 35 AR A oG TR S B R 1Y 4.39%—19. 51% , R TR & PR I £,
XoF 7 e 0 1) DR W 1142 3 1 I ol S 5 T8 A A A ek 36— AR, B 3 1 e o3 i 1 i TOURN B e, (LA
KBRS AE , H YR MR 6.69%—28.06% 2 18], VAR 2 | P IR & RS A v B KA — 2 1Y
FEEH, 85 EEIRM AR YRR R AR A g, I3 R 5 TR Hp Kk 3808 T FH 3, R S s B
Y 3.72%—9.43% , B R i, ST ROKAA —E T EE . RO B AR IE VR K 38— BAUR, 7E AR 8] 37 1
ST KA E TR R SRS BB IR 0.85%—7.89% , W REK IR E M FIARXHR /N, SR T
BEE VR )36 T (0.15—25 o/m?) , H EE YRR AP & B A B A F R 09— & WX B K 422
EVERTREI AN, ERG 3 0 A5k e 0t 2 sEma Al Y 0 14 2 ik, /K e B A b | 53 T R A T
Ot ARAR R R TR IR K BE N SR BA 2 B S BT I > 2R 2R > 38 1 LR AL i > KRS R
L LA TR S AR A, I BH 2R3 RE T R3S 2 BT 9% I 110 0 ik TR e R, T LU B 75 40 37
] H IR IR
3.3 MhiTEIRER S IR ST

P50 53 fif o2 3T HILTE ) O UR , o2 e R R 3 ) (0 Rl . ARG IE DA o i R D 3R T R AN
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POREHORIE R L e b WA A R AR AR I T 8 R S A EE ORI, [ I AR M A B R ) T
U3 1 SR EARAR T AT AR B v B A U TR 2R A i £ AL TR0 R B R AT A R
HEGUHEIR | C/N E SHTEWIIFR T R FUR G BT P A6 %53 11 22 b 5 A T4 4 3% 7R
R TR R O VR A A AT BB A AR W) BB Y O R VR i TS AT R )AL A
DRSNSy SE- P RIS I ATTE G ne S £ 1SNV

AN DR A V0 i TR B B TR e SN [, RO AR It A A 22 57 U A Vi ) 00 ik R R R
FIEFHER S C/N RR/N (EAF AR A B35 22 5, DN W0 8] 9 3R i AR VR RE AP e 22 5%, T
ARIESE AR E IR K Gy | 3RO S AF AR 22 50 SRR A 16 AV T A X 357 43 TE 3R Wi ) | T3
WE FEL IR Vi M B S R O i S AL TS ) 0 IR R AR A B 25 5% . (ERSVE MDA R 0 VR T e B
SR VR Y1 R R BRTE AN RIS A 4F T B2 AR R 342 AN AR TR] , A TR] Sl 2% P8 R BRAT W RO R 7 ) € N T
TE R, BATAR S M BRAT R Vi 0 0 ik 1) 25 SR (LAY, HP B AR I SR 0P R I i fie K, BH 1 2 5
RS C N TR A R 2 (EAG T IR R 5 B C/N(EL AR JBUR /N (BB Al 7 0 i 12, EL BH 38 B 26
BRI TGP0 o0, LT AR A IR 73U AR VA RE BN s AN TR Sz 28 P T 38 15 USRS 1 A 22 5 i R V54 €
N AR AR B AN R BRI R TS M R 0 S B OR (B RS RS I BOR R & B L C/N {E KRR R/
N AEER A T35 5 BB MM, HFR M TEVR RE B/, AGTE W 35 70 V34 245 Mo dn 2L RV H
AIEEIR  FEABE DU B — B SR AP R v I A SR A VAR RE ST, DRI, AN AT 5 R ISR ol 8005 XA v )
FRIIEAEIT A B T HEATER G VAN R BT > 38 2 LA > FLFE RS ERAT RO K (£ 6) o AT
VA BT i Bk v 40 97 0 TR AR DR i i S BE 7 55 18 5 LA TR i 0 ) € IHE /N T R
EHIHIERE ) R TF A5 TR S R ARSI N I SR R R T A A5 RS R 3R 7E
i S AR RE S BN

BN BRI 3 S A v K RE 1B, o ffkode AR R, ELAG v W0 1) 3% 20T A VA i RE 0 558 I9H 354 40 i T
AR BRAT 165 A3k 5 LS 1 ) P K BE D58, 20 AR bR SRAT 8 - O ARN Y  SR i A I RE T B K iR
HUSITRC T (7% R 2 5 R B R K BE ) S IR AR VB BE T 35958/, DRI BHE , 3 B AR A 9 ] A5 2
st R EL 7 51 TURNBA 3, BRAT 5 M & LSRG (9 9% i n] A 20k IR DL A U8 it i BHUK £
UL IR 17 25 A TR B4 1) SR AT T 5800, , I 4 R BE ¥ B 3 K SCRE 2 35 oo s B g A W o, A B R
G LR
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