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Effects of Grazing on Leaf Functional Traits of Dominant Plants and
Aboveground Biomass of Community in Desert Steppe

ZHAO Jia-le', WANG Zi-han', WANG Zhong-wu'", LU Shi-jie', ZHANG Xing-fu*
(1. College of Grassland Science and Technology, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China;
2. Inner Mongolia Agricultural and Animal Husbandry Academy, Hohhot, Inner Mongolia 010020, China)

Abstract: This study investigated the effects of different grazing intensities on leaf functional traits and aboveg-
round biomass of Stipa breviflora and Cleistogenes songorica in desert steppe of Inner Mongolia. Based on the
long-term grazing platform, no grazing (CK), light grazing (.G), moderate grazing (MG) and heavy grazing
(HG) treatments were set up. The relationships between aboveground biomass of plant community and the
quantitative characteristics of dominant plants and leaf functional traits were analyzed. The results showed that
with the increase of grazing intensity, the average height, total coverage and aboveground biomass of plant com-
munities decreased significantly (P<C0. 05). The density was the highest in MG treatment. The leaf functional
traits of S. breviflora decreased with the increase of grazing intensity, but the leaf dry matter content of C. song-
orica increased significantly. The aboveground biomass of plant community was significantly positively corre-
lated with the height of two dominant plants and negatively correlated with the density. The decrease of specific
leaf area and the increase of leaf dry matter content of C. songorica inhibited the accumulation of aboveground
biomass of plant community. Therefore, under moderate grazing, dominant plants adjusted leaf functional traits
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and population structure to maintain grassland productivity and ecosystem stability ; heavy grazing led to the deg-

radation of ecosystem function.
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Table 1 Changes in basic quantitative characteristics of plant community under different grazing intensities
e LI~ 320 s PR o i 2 T W R v 0 T A V& St b i

The average height of plant The total coverage of plant The total density of plant Total aboveground biomass

Grazing intensit . ; . 2
razmg miensity community/ (Clustersm %) of plant community/ (g+m %)

community/cm community/ %

CK 17.012+1.0774 55.22242.058" 38.3334+4.177¢ 304.468+33.881"
LG 12.24840.543" 53.778+2.422» 46.22241.736"F 227.046+15.102"
MG 8.83040.921¢ 26.00041.072" 64.44443.950" 158.398+15.706¢
HG 4.817+0.720" 17.444+1.556° 58.667411.834"" 81.451410.114"

IE:CKOAUHG LG B UHGMG, PG HG , . ARIRE PR 2 5 B34 (P<<0.05) . FTF
Note: CK, No grazing; .G, Light grazing; MG, Moderate grazing; HG, Heavy grazing. Different capnal letters represent significant differ-

ences at the 0. 05 level. The same as below
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Table 2 Changes in the basic quantitative characteristics of Stipa breviflora under different grazing intensities

R )2 S

R o b AP

Grazing intensity Height/cm Coverage/ % Density/(Cluster-m %) Aboveground Biomass/(g+m %)
CK 19.667+2.887* 14.889+41.35248 9.889+1.060" 67.266+18.136"
LG 21.111+1.365" 21.556+3.508" 14.889+1.237" 124.063+17.674"
MG 16.889+2.231% 14.000+1.072" 19.000=+0.509*" 129.156+22.743"
HG 8.000+0.839" 7.889+0.444" 25.444+5.951% 53.868+7.636"
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Table 3 Changes in the basic quantitative characteristics of Cleistogenes songorica under different grazing intensities

RO =13 i W My b 2B
Grazing intensity Height/cm Coverage/ % Density/(Cluster-m ™ %) Aboveground Biomass/(g-m %)
CK 16.556+=1.788" 14.66740.770" 9.77840.729" 84.18749.824"
LG 9.500+2.529" 7.44440.868" 12.444+1.788" 29.2944.568"
MG 3.55640.484¢ 6.44441.849" 13.33345.364" 20.72446.303"
HG 2.55640.444¢ 5.333-40.962" 14.11141.966" 19.23743.571"

2.2 MBEWMHBEIIEE RN L 4R

N[ROSR BT AR B P T RE IR R Yy
RN EE I R U N i e R D
i AE N R SR R I AE TR B 25 R (P
0.05) o 1 i i 40580 BE 38 0, 4 A6 B 5 o) £ L
F R RS ALE S0 T E AT R R Y
S — B B LG KA TE K ME L 7E HG
XAEE e /ME . CKATLG X R A8 £ 5 30 1
BE®HTMGHHG X, LG X F &4 3 m
B EETMGHHG X (E D,

PN Gy N Wil < S el N L A
P RS R R, AT CK KA E e K fE
1EHG X AFTE S /NME o BE B ORI, e 25 kg

FREI YRS ELE I, CK XKERKRME,HG
X AH e o ot B 5 L ik T R TR 4% A A
TILEENEZRE 2,

2.3 HEYEEM EEYESABEEDELRBSSE
FIESER
NIRRT RIS b bR i S AR
ATCTE B ¥ RE R % B B TG B M B AR A
PEASESE R (B 3, - O FY VA L AR i 5 e A
BESPRITCT: B B 1Y 2% B 2 SR MR AE DGO R AL
Tt Ay S AR ST R R R
DL Kb b Ay de B I SR PEAR G OC R, HLAR V& 1 I
Ay b 5 AR S RN TE T B g B R DG T



1768 A U A it o34 %
£
o0 = N
£ 100 A g) 70 E
< = Vr A _E100} A
S 80t B wSoor B ' Eé ol A £
g‘k&:’ =E 40} C B 60 H
S b | %2 : % g
&5 40f &=z 30F &= I B
ESESS I w5 D ET 40 E
1 = #&—JE 20 I 4’\\3 N + B
s Z2 0 o ER ]
B 3
§ 0 1 1 1 1 % 0 1 1 1 1 ‘% 0 1 1 1 1
& CK LG MG HG 3 CK LG MG HG “ CK LG MG HG
AT 2 TR A T3 B
Grazing intensity A Grazing intensity Grazing intensity
5
=% 8'3 I A 5 16F aB A
S ®o06t C b Egal2r B B
T8%o0st = S52.LL0r t
=53 04} RIEOSF
RS2 03f T3 061
w8802+ #3350.4-
Ry &
ms OlF g 02r
= % 0.0 1 1 1 1 (‘,J? 0.0 1 1 I
“ CK LG MG HG CK LG MG HG
T T
Grazing intensity Grazing intensity
Bl 7R[E AR 45E B X TR £ 5 T aE IR By
Fig.1 The effects of different grazing intensities on functional traits of Stipa breviflora

TE < P Bt 2 5 S A A (R, Feom B S bR . AR RE TR R A B AE (P<<0. 05) o AKFAF7ER % 225 . T
Note: The data in the figure are all measured values at the single leaf level, expressed as mean— standard error. Different capital letters represent

significant differences at the 0. 05 level. The same as below

g £ E
= = g
= 10 'S 80
g 12F A o 2 A A ) W S
o | Gt
gélo—/7 AB e T 8r i AB E§6o-/
;‘gs-/ 7 =3 of = 5ot B
3 B 220
il 6-/ / 7 C w5l | ¥ c
{Wé§°4'/ / / 53 @830_
:ﬁ% / / / Hl 2 5L 4{_1?\'520'
i 2_/ / / RE RS 10k
-V, . Y oLz ¢ oLz
S CK LG MG HG 2 CK LG MG  HG 2 CK LG MG  HG
3 O 3} O O TR
© Grazing intensity Grazing intensity Grazing intensity
2 e
E;EAlo 12 -
i g, 1.0 A K2~
iy — O B s AT 10F A
= C > v
s&Zost D /// 7 E_g;&_“s 7 A A
Tss 7 / 554 -/
L e L o & g
& § 806 / mgée—/
BIE, / w8s /
g o 0Ar / % $ g 4-/
BSE oo} Mg 2-/
H3E 7 Rs=
R2 00 L 2 o0 '
S CK LG MG HG S CK LG MG  HG
TR TR

Fig.

2

Grazing intensity

Grazing intensity

B2 FEMYEEIEERFEMI &SRR m

The effects of different grazing intensities on functional traits of Cleistogenes songorica
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Fig. 3 Correlation between aboveground biomass of plant community, height and density of Stipa breviflora and Cleistogenes

songorica under different grazing intensities
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Fig.4 Correlation between aboveground biomass of plant community, coverage and aboveground biomass of Stipa breviflora

and Cleistogenes songorica under different grazing intensities
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Fig. 5

Correlation between aboveground biomass of plant communities and leaf functional traits of Stipa breviflora and

Cleistogenes songorica under different grazing intensities
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