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SR ) W Bk e W, AR 1 K R 505. 1 mm Af
A PR A A S KA K B AT 3K 700 mm D)

b RKAERE KRR 300 mm 22 AT, AR Y AR AR AT
E7—9 J, i &4ERKER 61. 1%, H- V7K
1463 mm, JC7H ] 160 ~ 180 d, 4E H B i} [A]
2415 h, =R 8. 8°C, =0°C FLik oy 3733. 5C,
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Tab.1 Basic information of sampling site
FE 5 it G G4 W/ % B4R/ m
1 HEE + 28 109°45'47. 52" 36°47'30. 84" 53.17 1211.91
2 WAL + A5 R BOR 109°40'6. 60" 36°42'20.52" 53.17 1071.31
3 KA + 3B 109°23'56. 40" 36°18'48.96" 67.45 1105.52
4 BEFEE + 385 BB T + AR OR 109°120.28" 36°22'1.92" 48.77 1174.02
5 BATE + A FURRK 109°24"2. 16" 36°18"2.52" 50.95 1104. 82
6 BRFFE + 355 AT 109°3749. 32" 36°19'53. 76" 60.09 1163.8
7 BT 109°39'52. 56" 36°44'58.92" 48.77 1268. 83

YR T BUF B (Artemisia scoparia) (287 (Artemisia giraldii Pamp) 835 16 ( Dendranthema indicum ) . %% i H. 20K ( Poa stenachyra
Keng) FTHI( Periploca sepium) T8 (Artemisia gmelinii) ik 5 B4 T ( Lespedeza davurica) |
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9 emP MR 73 JZRAR 60 em IREERY L AE, AT LI E
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E ;s REEERA - SRR ML LI E ZE E ;
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N Pielou 2 R P, Sy i AR 3 2AH ; R,
NFEEE SR, IR 23S 9 RETT NI AR ECH 5
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Fig. 1 The changes of community species diversity

with succession process
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Fig.2 The changes of community coverage with succession process
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Fig.3 The changes of aboveground biomass with succession process
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Fig.4 The changes of litter accumulation with succession process
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LAA = 1.35AB -26.11 (6)
o LAA JEARIE Y E B (g/m?) JAB 23t R )
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0~40 em T2 ER 5 64% ~95% , LA WAR & 3=
BANTE LR E . WA R AR R 03, BR 2T 24
16 + HBRBEIESN , K2 H T AW BN
LSRR AR RE L] O ~ 40 em + 2 4 F 4R
Py 25 SR L i 25 (P < 0.001 ), i FH il 5 A7 il
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Fig.5 The changes of underground biomass with succession process
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Fig.6  The changes of soil organic matter with succession process

141

6 7

SRR TR R T LEAR SR, S L
RORMIRME , T2 Z 4 b s T AW R R AA
DU MRS B R0 >, S S R 2R
RS i R (I 7)okl B2 - 08 B i 4
BRI H R E AR R, 50 IR L, HeAtb e %
JZHEEER S RIGA MR f T HERERY
80% ~97% MR FAFAL TANLEH, P L & B AAH
PUST & A AR AR — B X IR A



674 W

1 36 &

0.16
VA0~10cm NN 10~20 cm "
XXX 20~30 cm —— 30~40 cm
[140~50 cm [[]50~60 cm
0.12
< - o
1% 0.08 %
4
ﬁ N N N
N
0.04
0 % E_H % Eﬂ %_H %_H
1 2 3 4 5 6 7

7T TEERAERERIREMNTAESR

Fig.7 The changes of total nitrogen with succession process
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Fig. 8 The changes of total phosphorus with succession process

X RLHAR L, HAURE b 2 - S el 35 i P T o
B AH2E AR IX UL 4l 15 B 22 B R R
SN AR RO X R AN
3.3 HEWFHEMLEFSIEREXES T

N[l Z T SRR A EAE R AR LR 0 2
BSR4 RANZ 2 s, b B AW v )
AP R T AR W A B S IR SR
Fo GHHT LI, FEHL O ~60 em HHESS LB
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Tab.2  Correlation analysis between different indices of different communities

24 HE i TiiT% Wy Bt R A Y= e SRR AIRSE
Wi 1
My EAY 0.98** 1
Wivk W& & 0.90"* 0.94%* 1
RARA Y 0.78" 0.79" 0.85" 1
BRE = 0.77" 0.79* 0.86" 0.92** 1
Ny 0.62 0.72 0.84* 0.53 0.71 1
AL & 0.78* 0.80" 0.86" 0.93** 0.99 " * 0.69 1

T T HR7E 0. 0L K BB IEANSE, * F81E 0. 05 /KPR EAR.
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BFANATZE R BN VR 2 W M B R gk =
WIIARA BRI 5 BHE Y & 5 107, X 5 25 Pk
A R T S AR MR S T A g 4
—3, XATRERE R T, 2 R A
B IR OK AR M RE 2 , T R AR A2 R
LA LA T S5 8 ) R o, e LR ) S A P )
Tl Xof 2 00 I AR I Mk 2 RN JE S A TE B VR
B 22 FE R R 5 A ) S0 A P A 1) R 1)
MR e, R RZMAS R E AW EEN
7o T RREHb IR A K A T M A I T A ) VR
WFSE XA TR I, T LA J P o =F a5 B2 A LL At
FEHLA FTRER . AR B BRI M 2 A H A
L5 T 22 B LR R AR P R gt 0 e, 3 W R R L
A SR EUAN 7 P X5 SR A Y FE -
BB AR X R Bk - AR 45 e — 3

Wi 25 5 41 B 14 184 in, Simpson £ #4 E $5 %k D
1l Margalef 3= FEFEEL M, 52550800, FEBG I, F5-0k
N X5 A 0 2O R R I R T A
M5 45 R —%, Shannon-wiener ZFEPEFEEL H' FlI
Pielou $45) BEFRE T, S5ERIN, PRI, PRGN 4
A, 3457 0 B P ) A o e DR B M A BIF 5T 45
B, XUSF YLD 78301 M7= B W kA -
R R S B R B I RS T A R T Y A
WL 970 ¢/m’ T AR5 45 1 2 Vi ke 3 A& |
RTS8 P R T 300 g/m® X 36 B 3% + B
TR VR 2 T S BUA R B R N R X —
Z5 5V KRR R A % Y & R. Chou
SRS R IR, G IR 6 AT M S MR Bl o R
KB 86% , ey T A A4 1R 2 T P HERUA - AE Bk
B X — 25 5 T GRS B b e Y | RS
KR 2R B ER T 22 B R, AN RDE
ERBFEEMI BV ERREARAEREE R
(P>0.05) , 1M HAG# Y B AR & 33X AT g A2 H
FHFFEAE AT A T BHSE , Tk P03 sh A %, w95 4 53
i ASE I T ELAFT A it 2R B 1) T A ) A K HE R T
W1, B R BIAERY) P T5 I T 8. A5 R MU AR R
FEAEFERZ 0 ~40 cm, X 50 FHFHSE 2208
SO BT 4 R — B, ) A 7R 32 AR R R Y 4 AT

DABG i IR PR RE , BAT B 1 K AR

ANERRJZ SRR E AP 2R & &
Wi AR R T 2 B o %) A, 3 A A 1 R 0T
TIHEA YA SR S & B A W 8 ey ZREN, mHE
TR AFTE D AEAR R AR B 1 A 37 20 19 Ik
K AT IR T H R E A P
MeREREFEER KT FE, XTaE S R
JEAUZ IR R AR K E W52, [6) I E 3Z2 Ak 7 ) 7
filf S D FEIRTE SR AT I LA DG o A ] 13 4
TR W 25 S (H RS 1R TR R KT o
B + 2 E R S R D, BRI A
B AT,

HI TABIESE b IBORE 3 e A B, A0 B 4R B 1)
/NI 6 A iR B e R AR RSO B S b, R I A
FEAE R BE LA R T 5 225X (6) A (7)) A T AT
FEIX, AN REAIMIE R B 4 ol 1 AR X HoAth /N s, 4 J5
AR SR RUEE T JEAH A5, UG B8 DAy i 1 1)
W RER
4.2 #ig

(1) V)2 i g M RR A w1k A 3 AR v, 2 B AN
RAFHEY) b 35T 1AL, A 0 ) o rh A Bl 2R A
IR H A AR R R 3t A, D E A T 5
BB IR A AR MG 1 B e 1 R, VR JZ T R
HERRUA FARR e — MO S R

(2) Bl A5 B TR A PR A 15, Simpson 22 K1

K D Margalef 58 1 550 M, 52/ h— B i —
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Properties of Vegetation Succession on Shallow Landslide
Deposits in Loess Hilly and Gully Region and the Related
Response of Soil Nutrient

LI Ningning' , ZHANG Guanghui'?* , WANG Hao', ZHANG Baojun’, YANG Hanyue'

(1. Faculty of Geographical Science, Betjing Normal University, Beijing 100875 China;
2. State Key Laboratory of Earth Surface Process and Resource Ecology, Beijing Normal University , Beijing, 100875 China;
3. Institute of Soil and Water Conservation, Chinese Academy of Science, Ministry of Water Resources,
Yangling 712100, Shaanxi Province , China)

Abstract; In order to demonstrate the vegetation succession characteristics and its effects on soil nutrients, six
vegetation communities with different succession ages were selected as research subjects, which were Artemisia
scoparia + Artemisia giraldii, mother chrysanthemum + Poa annua, Periploca sepium Bunge + Artemisia
scoparia , Artemisia vestita + Lespedeza daurica + Poa annua, Artemisia vestita + Poa annua, and Artemisia vestita
+ Lespedeza daurica. As control group, the Artemisia vestita community with similar site conditions located on
nearby hillslope without landslides was selected. The variations of vegetation diversity, coverage, aboveground and
underground biomass, litter accumulation amount and soil nutrient indices such as organic matter, total nitrogen
and phosphorus contents were measured through field investigation and laboratory tests. The correlations between
vegetation characteristics and soil nutrient indices were also analyzed. The results showed: (1) Simpson’s D and
Margalef’s M decreased, then increased, and finally decreased with vegetation succession age. However, Shannon-
wiener’s H' and Pielou’s J, changed oppositely with succession age. The vegetation coverage, aboveground and
underground biomass, litter accumulation amount, soil organic matter and total nitrogen content of different

communities increased with succession age. (2) Compared to control group, significant differences were detected
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in vegetation coverage (P <0.05) and underground biomass (P <0.001) at the early succession stage, while no
significant difference was found in aboveground biomass and litter accumulation amount. (3) Total nitrogen and
organic matter content of top-soil layer (0 ~10 cm) were positively correlated to vegetation coverage, aboveground
and underground biomass, and litter accumulation amount. Total phosphorus was only positively correlated to litter
accumulation amount. The results of this study are helpful to understand the properties of vegetation succession and
the corresponding soil nutrients response on shallow landslide deposits in Loess Hilly and Gully region, and give

theoretical guidance for the management and ecological restoration of shallow landslide deposits in this region.

Key words: loess hilly and gully region; shallow landslide deposit; vegetation succession characteristic; soil

nutrient
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