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Response of Plant Growth and Biomass Allocation to

Grazing Disturbance in Desert Steppe of Ningxia

0w
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(1 Institute of Desertification Control, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China;2 Ministry

of Education Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in Northwestern China, United Center

for Ecology Research and Bioresource Exploitation in Western China, Ningxia University, Yinchuan 750021, China)

Abstract; The plant growth, tissues biomass and biomass allocation of two dominant species (Glycyrrhiza
uralensis and Cynanchum komarovii) were observed under different grazing intensities in desert steppe.
The results showed that: (1) The plant height and ground diameter of G. uralensis,and plant height of C.
komarovii were decreased after an initial increase with increasing of grazing intensities, with the highest
values under light grazing.,and there were significantly decreased under heavy grazing. (2) Stem biomass.,
leaf biomass and total biomass of G. uralensis and C. komarovii were significantly affected by grazing,and
decreased after an initial increase with increasing of grazing intensities. The root biomass of G. uralensis

and C. komarovii showed different trends under different grazing intensities. (3) The biomass allocation

s B E:2014-08-04 ; & B FR ¥ 2 B #7: 2014-10-20

BB EHEHARRB IS (31260125,31000214) 5 [ F BHE L #3181 (2011BAI05B01)

EERE N L BRA982—) . &, W, BIFsE 1. FEMNE SR BB G . E-mail; anyu0530(@ gmail. com
* WEEE L E.RIWFR 0, BN E A S Y A H A B 405 . E-mail: anhui08@163. com



374 [T A i N // M= S 35 &

patterns of G. uralensis and C. komarovii were roots >leaves >stems. With increasing of grazing intensi-

ties, the root biomass ratio of G. uralensis decreased after an initial increase, but stem biomass ratio tended

to decreased and leaf biomass ratio tended to increased; while the root biomass ratio of C. komarovii in-

creased after an initial decrease, contrary to stem biomass ratio and leaf biomass ratio. It suggests that

differences in morphological plasticity and biomass allocation patterns of these two species indicated that

they had different ecological strategies to grazing.

Key words: desert steppe;biomass allocation;grazing intensity; GLycyrrhiza uralensis ; Cynanchum komaro-

vl

) A W AR Ay el A 2 R G IR B AR ) B
FIE RPN TR R AR 2 2R G0 45 4 R T R R A G B R AR
RS R R AR S IR BE S AR VAR G L g — i
) A= ) 1) B0 285 78 A R 52 Wi s SR 1) R A LR
JBe o 2 R P 8 DRI AN () A o D6 TS [R) . A ) A
AMER T BB AR B 4R R SE D RE XA R
B IR LAFAEE Sa 0 YA AR T H A
AR AT 3 4 Ty R ) 1) 95 0 43 ) L E — s R R
e 1R A A K T X A 5 D W) RS AR R S AR ) A A
IR 45 1) B U543 IO S Jm 5 HGOE A BE T RE A R

AL 2 e ) ) 2 2 BE X R AR )
He— ZR BB S ) 1 R £ 0 B S e ) Y A
TN &[] B T3 D0 R e A 2 AR A e T Y
AR E R KBRS R, e &
AL ZFE B AL L 7RI 2 LA A RN B IR )
Fic 46 1 ThT 28 B 4 I AR A

H¥E (Glycyrrhiza uralensis) ;) 5. F} £ 4F A ¥
AW R R B A K TAEERE A+ M i T
o R DX BT AT O AR B
SRR AL I TR T T PR K B R LB
S P ) F R 2 0 SRR 2 AR TR
K2 IRAE A B 43 B W R A5 D
H O FNF (Cynanchum komarovii) iy 88 EE Bl 88 45 1k
J& 2 AR R A PR R S 0 AR R R
JRIE T FE P HLUBEFE 158 AR KT e B i A
YA 0 5 1 2 58 V0 e R B v XA T R
M A T R A O AN T B 5T AR R A
PHF Gy 2 BN 2R A AR 2 55 T A A
IO AN TR AR VD A i e T 3 B B B T R A
TR A VDB A S B A ™ VD R TR AR Y
TE7RAE ) Z — o 2 50 A 0 o A P e S B B
(EE R 7/E B

WE & 7 B e 15 e HE v Al AR IR A A R]
SONEIE S O 4 SRTINY ) N R (e SN 5 W R )
PER E Bk G EA K HWER . RO K
3 BT T R ARSI T A B b A A R A

OANT I WFTEXS B4 65 A ) OB BE R H AR O
AT BB 2578 A0 AR 0 K & A ) A8 2 AR W i T R AT
TGS B AR A ) O B2 X A o 03 0 oK
W ) 52 T AL A O 4 3 B A i A K A R 4R R
A
L MRS ik
1.1 ARRBAEBR

BF5E X T 77 S 1t B 5 Y AR AR (37705 ~
38°10' N, 106°33" ~107°47' E, W+ & B 1 295 ~
1951 m), 43I 8. 1 °C L Ml S de i 39 0 34. 9 °C,
Wit e AR —24. 2 °C 4R JCFE ] 165 d, AR K%
i 250~350 mm. Hf 70 % L E TR P AE 6~9
J1 BT AR PR AR AL A AR 28 A B 2 710 mm, AR 2 X
2.8 m/s, Ja TR AR A R, S T RS
TR R . BRI LUK S 1o E
HRBERD L FRY - s A i+ et A
WAFE LT o R RN+
SERAN T I TR

TR XA B2 B A A | L ) | D A A
Tt TR AE B, HE b D R VD b R R R A0 A
J7RZ R TR WA A 2 DR A R B AR 2R R
FUY L R R WS R AA VE (Artemisia deserto-
rum)  ffi 5L (Leymus secalinus) | 52 g7 9K 5 (Agro-
pyron mongolicum) JJG 45T 3 (Stipa brevi flora) .
HHE(G. uralensis) 4 O fbF (C. komarovii) , %4
ZeBEsg (Potentilla bi furca) )| H 53 L (Caraga-
na tibetica) ik R (Oxytropis aciphylla) . FlEL R
JN(Kalidium foliatum)%%,
1.2 IRt

AT TR R A R v B v B R A S
AV 00 sty Lt R BRI IR AL T R M R T
2004 AEFF AR B4R 5 H IR AR TICH, 10 OB R
Hy T U0 3 0 Rl B R I A AR K s . 2 )
T 4R J 2 o i P R R A B B ) G
ARG 54 3t B 2 ) L 5K BRE OR F i 0 T AR



2 %OELET

ST AL A ) A A K AR Wy i 20 TSN R T IE B

375

KBS TA], 3 B A4 AN AR BE . Bl B AR (NG, 0 HY/
hm?) | % B i 4 (LG, 0. 45 H/hm?) ., B ik 4
(MG, 1. 00 H/hm?) fl 5 B jit ¥ (HG, 1. 50 H/
hm®), BAACFRF A 3 K, 3 12 Hke Hh s & ik s
FEREHTE Rl 6 hm® , HLFE Ml W) 55 & 7 B0 55 K b
B —3.
1.3 MRABTMAE

T 2011 4E FEM ) AR K HE 2 (8 1) iR A7 B AP W
W K KA, AE B BHASBOONG) VR BE R (LG
B (MG 1 B i 45 CHG) X 43 1) B HL 98 BiCH 55
FA RN 15 bR DN bk i St AR . 2 ) R R bk
W) 4042 I BURE TR B 30 em . 7642 B 72 b 1 7
PRFFFEY) L EFR 5 A R 0 B AR &R R A AR 1 R
R NG R EEA T T R i G i e DR B O e
PP T 4R V25 4 TF L I AE 80 (C TR LT 48 h,
WESHERNTE, HEREYELARRED R/
AR AEY &) EA Y R CEAEY & /MR A
i) AR R (A R/ R S A YR R T
(IR R AW L/ M F o A=) (25 e (A i/
EYeX7/h O
1.4 #iEsE

BT A e R IMP 9 83847 G2 1 43 B, R
R & 7 50 B (One-way ANOVA) 43 H A [a] il 4
98 5 A0 A A K A& D R AR IS e 25 S
KR BN «=0. 05, A W ZF 3N /NG F 1 a,
bc SN0 ABRIE

2 ZER 55

BMEFRTHEMF O FERFEHTUL
Wit A I A 5 JRE 1 e S 95 UL AR ) H

2.1

O NG B LG

H i

G.uralensis

T2 Species

RPN

C.komarovii

HAe

A DN A RFIE R A T B 2. AR
iR 5 1) R v R AR AR D AN TR 22
(P<C0. 05) , 1fif 4 0 Kb T b 4% 75 4% il o )3 ) 22 57
AW 1o H R R LA L A A TR BE
TR E R I 2 e T = S R R R e R
JE TR o v T D) S S AR AR 5 T 4 o0
A0 AR AL BE TR 8 B e ARl . R B OO R A
TR v AR AR O AR R ] AR A S
FHE T 20, 75% .2, 95% 3. 22 % , 1 5 JE OB
L /=B R I SN N a7 =i ol i 2 ol g N S
45.83%.19.84%.17.34%,
2.2 MEFHTEEMFOLIFEDENTL
BCBCT PR 57 155 B J5E A0 S A8 H 5 0 2 0 AR
T B A Wy i R A T (AR EE A R AR (A
2)  H BRI A AN F R ZEAE Y RO R A R R AR
Wy ik B A ORI BE R 1S 0 2 S T R AR i
AL E] 25 F 0 5B 3 (P<<0. 05) , 711 H 5 #1400 4b
TR R AWy BB BE R A O E] . B
FERAAF T H RS 40 P 2Ed Y e i E Y
S W) R AR B R AR . H R OROAR A T R
JENAEE7/ RSVt y/R - N NAEL YR Y (R i E et & =S
OB, H R ZR AR W) B G R B B B
R o AL B I) 22 S PER 1 38 i BE OO R AR R AR
Wy et 5 ] 3 A A R B R e B OO A B ) 9 )
T 55.6%.54.8%.44. 9% ., FLANTHR ALY E
EAEMINERIGE S B E R A TRARAEY
e W KT ] S AR B TR BE TR 4 R
% 73.6%.73.5%.76. 3%,
2.3 MBTFHTHEMF LM TFEDESREN
3 A T T T AT S U R I A AR ) R A

B MG M HG

6 -
=t
£
=5F
[*)
5]
4
=
=
53t
e
i¢z]

2

H 5 0 AT
G.uralensis C.komarovii

TP Species

& IO A 5 7/ = I 1 S D N 0 o e (-
NG. B0 LG BB MG, A BE O HG. T B2 O S Rl /N5 7 B 7R A (5] T 4500 B 7] 2 S35 3 5 06 B3 K P 5 T )

Fig. 1 Change of plant growth of G. uralensis and C. komarovii under different grazing disturbances

NG. No grazing; LG. Light grazing; MG. Medium grazing; HG. Heavy grazing; Different letters above the bars indicate

significant differences among different grazing disturbances at the 5% level; The same as below
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Fig. 2 Change of individual plant biomass of G. uralensis
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Table 1 Changes of biomass allocation of G. uralensis and C. komarovii under different grazing disturbances
i AR TMUME FE Grazing intensity
Species Biomass allocation 4265 NG HIEH LG O O MG BB HG
HA 4 it 1 Root biomass ratio 0.43£0.16 a 0.44£0.12 a 0.50£0.01 a 0.43£0.04 a
AW Stem biomass ratio 0.24£0.07 a 0.21£0.05 a 0.16£0.01 a 0.19£0.02 a
G ui%n.\’i.\' A4 16 L Leaf biomass ratio 0.32£0.09 a 0.3540.08 a 0.3440.02 a 0.3840.02 a
#5% lb Root/shoot ratio 1.13£1.02 a 1.01£0.61 a 1.13£0.02 a 0.8440.18 a
251 Leaf/stem ratio 1.3940.10 b 1.704+0.14 b 2.11+0.15 a 2.17£0.27 a
R AW 1 Root biomass ratio 0.6140.05 a 0.49+0.02 b 0.6540.04 a 0.4640.06 b
MR Stem biomass ratio 0.1440.03 b 0.2140.02 a 0.1340.02 b 0.2440.05 a
()i:%;:itiii A 91 1L Leaf biomass ratio 0.2340.03 a 0.2440.03 a 0.2140.02 a 0.25+0.03 a
MR H Root/shoot ratio 1.7440.34 a 1.0340.06 b 2.00+0.39 a 0.91+0.24 b
25 1, Leaf/stem ratio 1.7240.18 a 1.2740.23 b 1.65+0.11 a 1.1040.21 b
T 2[R — A7 PIAS 8] 5 B 7 5 0 i) 22 5 % (P<<0..05)

Note: Different letters in the same row indicate significant differences among different grazing disturbances at the 0. 05 level.
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