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Effect of Fencing on Plant Biomass and Functional Group Structure
of Different Types of Degraded Grassland in Qinghai-Tibet Plateau

SU Shulan',LI Yang' ., WANG Liya*,GUO Ding' , KANG Haijun®,LI Xudong',FU Hua'"
(1 College of Pastoral Agriculture Science and Technology, State Key Laboratory of Grasslanf Agro-ecosystems,Lanzhou Univer-

sity, Lanzhou 730020, China;2 Grassland Service Station of Qinghai, Xining 810008, China)

Abstract: Based on three types of degraded grassland: alpine meadow, alpine steppe and temperate desert-
steppe in Qinghai-Tibet plateau, we analyzed the effect of fencing and grazing on different types of degraded
grassland communities. The research results indicate that: (1) The abovegound biomass of three types of
grassland increased by 48.1%,10.8% and 34. 5% ,respectively after five years of fencing. The responsing
of underground biomass of three types of grassland were consistent with the aboveground biomass. (2) The
propotion of upper-layer(0—10 cm) root biomass of alpine steppe and the root-shoot ratio of alpine mead-
ow indicating a ‘clear decling trend” while compared with the grazing land. (3) The gramineous plants.,
which occurred in a higher propotion in the total biomass in feacing grassland than it of grazing on alpine
steppe and alpine meadow. Nevertheless, the proportion of troublesome weed in alpine steppe declined sig-
nificantly and had no significant effects in temperate desert-steppe.

Key words: fencing ; Qinghai-Tibet plateau;plant biomass;functional group;root-shoot ratio

TR R R A R O U R RN B OO R VR 2 R A W i
R TR B TR R U R mC Y KRR A B B S R R R ) T

Y B E:2014-03-31; & B FR 4 2 H #7 : 2014-06-30

BEETIR A5 ATk R BHIF L 35 (20120304 1) 5 75 ¥ 48 315 7 FHL 35 H % 0)

e B A /L (1989 —) 2, AR IR - W o8 A, R ZE N B A S L2 BF5¢ . E-mail: sushl08@lzu. edu. cn
xEEEE M R LA, EENFH A S Y ST AR . E-mail: fuhua@lzu. edu. cn



8 S5 ILE LA ¢ T O R e i

Mo 2 Wy A5 T RETHE 25 4 10 B2 TR 1653

B AT o b Vi 2H 4 K AR R A, R L 3
AL 3T B K TR SR RE T BRI L K R
J P dERE T et AR A E b 2 35 0 2
Fad BE T S R

O R R A AR KR R SR
FR o T Hh R 0 s B B L E R Y B AR BEUR DL X
SR AR HE C O B AU Y a3 AT A X
P EEEMAESBETY, e S R
g v EE R R AR R R A S R G AR
] F O R AR TR A A S A
VE 2 35 A2 W R 30 1 ) R Aol o B U PR T A VL]
I3 DK R F7 K AR RS R R AR, H
S T B RO TR R L Rk AR R A A
% X b K T RRGR Ak B v AR SR Ak e
ik 4. 25 X 10" hm?*, /7 3% X A] A1 F B2 b 1 FH
3300, Horpr iR Ak H A B R RV Z 0 7. 03 X 10°
hm®, 5 & XELE R 16 % ~54 %, R H 0 T 24
Hu B B & R R B e 4 B I AR X i
AR B b R RN IA BE L AR B R R A S
A B0 b R S KR ) D) BE L B i R AR
M EROERAAEER X,

Pl B by e 8 0% R AT 193 b 0 b K 52 3 it 0
7z B X IR AR R R R O B E
FP2E £/ a0 5753 ) BT A S O
P A TR H R A O B % R 4 o RE
S5 40 5% ) B 5 AR E D L e Ak L TR N A O LA
WO B 7 ) AR D RERE I BE O E B h T
— RIS AR ST DA R DR Ak R TE A
i R 2RI P T R S A O A 42 3 i AR A
A HURE 5 36 WF 9T T B AR He AR i AR
AR LA I RERE S M 1 2 A L s TR R 2R
A b 1) A ) A ) B G TG S B RE R 4 4 0T [ B

F o 57 MR 5 5 Ay 7R S AN [ 2K R R b
oA RS A DX Ol B T R R AR R AR A

L APRAT %

1.1 AREREHEESHEMIEE

A 5 38 BT e B A AR R M Y JE R
o) e R L ORI I 1 e T I 3 A ) 2R B 10 AR Ak
BB A5 AL TR AR 2 B R L R R
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Table 1 The basic conditions of three sample area

1l A
Sample property

1 98 ]
Alpine meadow

e e e

i FE L
Alpine steppe

T i U L JE
Temperate desert-steppe

;¥ fP Dominant species EIEE Kobresia pygmaea 846513 Stipa purpurea B AEEN S Stipa breviflora
W Altitude/m 4 288 4 585 3 260

% Longitude 97°20'46. 3" 92°39'56. 4" 100°04'33. 4"
25 Latitude 33°24'21. 3" 34°22'17. 7" 35°28'0. 0"
AEHIE Annual temperature/°C —1 —2.9 1.4

% 5 . Maximum temperature/C 21 24.7 30. 2

% K5 Minimum temperature/C —27.9 —33.8 —31.5
AE R K B Annual mean precipitation/mm 374.2~721.2 382.8 353.2

A 7€ &t Annual mean evaporation/mm 1430~1 615 1170.8~1 660.8 1 300
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o L O [H#f Fencing M K Grazi
Fil 40. 6% (P<<0. 05) ; ¥ 25 24 £ 497 4t 3 25 96 25 Teneme e

<140 p
SR R 226, 6% (P<0. 05) ; 2 85K A S| i
HEOLB IR WEIT KR T 13.5% (P<0. 05); 25100} anemeadon ||,
Fil % RHRL A 0 G 5 B (P >0, 05)., S 80y 2
R UNCEVEN R NGE S L SE
SHEVEH 5 A A 0 LA BUBORE M 53 50 2 3 T R
24.8Y%.20. 0% 30. 7% (P<C0.05), 0~10 em + 2L L e
2 G FE R | 7 SR SRR P R R A Ay o LMo omw
PR B R 4 R 21, 5% 4. 8V A Sol .
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0.05)320~30 cm + )2, 3 25 By ¥y A fir 8 Jin L {H 25 T 20
SRR (P>0.05), il IEXETIE §
[ 6 4 3T 23 A 9 A — —nf 00
(ORI . 5 OO L L T U 98 B 0~ Seol s SR 3 0 :
10 em 24 F A9 R A B G L ) LG sof [] Temvermedeservsieppe ),
FEAR T 12. 7% (P<C0. 05) , 2 JE B fu) 1 I P 57 185 §§ 40
J B AR H 22 5 8 B3 (P>0.05) (R 2)., Jjg 30 t
2 W)L [ 5 AR P98 B A R Rg a0y
B2 Eh OO 2 AR T 17, 8% (P<<0. 05) . 5 9 210 2 @
A R P T R R UG W M 25 R (P>>0..05) < 05 T ﬁr Y
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PR ) | 9 JE L T U A ) l.7T<-2Fﬂ;u.%éﬂ;m.ﬁﬂ;l\“.ﬁ%%%;v.@&t%%;?lﬂ
R AR IR T 25. 19 19. 7% Fl 30. 8% (P< Fig.1 The response of ab(?veground l.)lomass .fo'r
degraded grassland under fencing or grazing conditions
0.05), Different normal letters mean significant difference at
2.2 EHMNAREHINGEHEHNT N 0.05 level under defferent treatments; | . Gramineaes Il . Sedge;
i 3T A, BB SAETG JE A F i JE B . Fabaceae; IV. Forbs; V. Total; The same as below

F2 BEHMBMBNAREBBUE MRS TEYEN 0T

Table 2 The responses of belowground biomass for degraded grassland under fencing and grazing conditions

T ' T A Myt Belowground biomass/ (g/m?) e L FEEY R
Gr?fl‘%ﬁljtg Trﬂtﬁ ot Root-shoot  The surface biomass
assla ype catme 0~10 cm 10~20 cm 20~30 cm 0~30 cm ratio of the total/ %
o Fl#f Fencing 4 345.0460.7a 1462.3+41.9a  471.1472.6a 6 278.4+78.7a  54.0+3.7b 69.2+1. 4a
[F) 235 -
Alpine meadow HOH Grazing 3 575.24160.3b 1158.3+27.3b  299.3+49.8a 5 032.6+144.0b 65.740. 2a 71.0+1. 2a
g B [l 4 Fencing 840.749.4a  781.2435.6a  348.4£32.2a 1973.3+50.0a 34.7£1.3a 12.7£1.6b
Alpine steppe WM Grazing 802.3+4.3b  567.5435.3b  274.8-+21.4a 1644.6+48.3b 32.0+1.2 48.9+1.2a
L [l £} Fencing 979.6+9.8a  333.74+78.9a  260.1£86.8a 1613.0£87.6a 27.3£2.1a 61.0£2. 8a
iine LR
Temperate desert-steppe ik Grazing 792.54+32.7b  240.5457.9a  201.2421.4a 1234.1£39.6b  28.0%0.9a 64.443. 8a

T A /NG F B R 2 48 AR A AL B ] T 0. 05 KFAFFE R E 12 5

Note: Different normal letters mean significant difference at 0. 05 level under defferent treatments.
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Fig. 3 The response of plant functional group structure for degraded grassland under fencing or grazing conditions
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