5540 B 13 1) *E &~ 2 Eild Vol.40,No.13
2020 4F 7 A ACTA ECOLOGICA SINICA Jul.,2020

DOI: 10.5846/stxb201911162476

T, PN, XUNE LT BT 5, S A, S i o B X ST A 2 i 1 S R U 3 A 1 SR (5 ) A 252741, 2020 ,40( 13) :4546-4554.
Chang H, Sun H L, Liu Y H, Ye R H, Shan Y M, Zhang P J.Effects of different grazing intensities on the community structure of beetle community in
Stipa breviflora desert steppe.Acta Ecologica Sinica,2020,40( 13) :4546-4554.

M EENERT r R E R RBEES A REH

=AU

,%:. r 1223 ’ S8R LI , %) P 4x 23 ’ e = 1,2,3 , ﬁl#ﬁl’z’s ’ PR 3 k1023
1 A5 BYA XARBOI AR BE 1T FI R 010031

2 EREBE N S BT L RS RR 010031

3 AEARO AT RS RN S AR X TARDETE L, WA R 010031

TR CBON e 55 I SR R AR A R G R RN, B OO B S e (R [l AR AL, B R R BRI A ) 2
FEPEASAC IR 7R LR T B RS 1 0] AL B2 e 5 et SN ) A58 s ) T R AL IR 22 R R R A T8 £, R TSI
XISEUE R S UV AR, S5 SRR . (1) P HIR Bk o R AR AT 36 T o Jt Y U P AL S e 2R I R S ) UL
HIRMAIE BB N WLIERE . (2) ORGSR BE SN T2 5 22 (0 47l 2 4 PP SR 08 EORV e P8 0 AR ot w45 o 22 90 M 4 1
Ho (3) P R PR SR 2 o i Dk 5 A0 v 2 A A LA IR M e A, A B OO M e/ D 5 R v I 38038 DA ot TP T
JE 2 R TR B OO M, 25 R R SRR AN TR OO o BB ] WIS T, (4) TR R SR CPORE b 1 FR o
PRSIV SR T AR (HE 5 rp BECBORE MU A7 AE AR AP . AR RE VP E HE B OO b ) Y UG A SRR P 2 A
(6] T HAb AR 5 (X S0 PR AP AR AT . (5) Y U MR S I R A 2 S M) SR AR R
TEAASK, Shannon-Wiener ZHEVETE R Margalef 4= 5 FEFE R SAEM IE W0 Bl 42 58 B AR Wi 8 AR OG . WFSR 48 R T e e
JE R R Z R SRR S A

SR SREAA] « JUCHCHRJIE s T i s F U TR S A )R

Effects of different grazing intensities on the community structure of beetle
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Abstract: Grazing has an important effect on grassland ecosystem, and the effect varies with the grazing intensity and
duration. The desert steppe ecosystem is fragile and sensitive to natural and human disturbance. Coleoptera is an indicator of
environmental monitoring and biodiversity change. This study investigated the composition and diversity of beetle community
in steppe at different grazing intensities using baited pitfall traps. The results showed that (1) the dominant groups were
pegasidae , dionychidae and scarabaeidae. The common groups were silphidae, meloidae, enebrionidae and cetoniidae. (2)
The increased grazing intensity was not conducive to maintaining more predatory insects. Control and lightly grazed plots

maintained more carrion beetles. (3) The number of beetles decreased with the increase of grazing intensity. However, the
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community diversity was the largest in heavily grazed grassland and the smallest in lightly grazed grassland. Community
dominance was significantly higher than that of lightly grazed grassland. The occurrence time and the peak quantity of each
beetle group were different in different grazing intensity grasslands, and the dominance degree of the same habitat also
changed with time. (4) The dominant groups of beetles in control, light and heavy grazing plots were different from other
habitats, but all of them were similar to moderate grazing plots. The community structure of rare beetle groups in the lightly,
moderately and heavily grazed areas was different from that of other habitats, but all of them were similar to that of the other
habitats. (5) The number of individuals in beetle community was significantly positive correlation with species richness,
coverage, average plant height, biomass. Shannon—wiener diversity index and Margalef richness index were significantly
negative correlated with plant community species richness and biomass. The results can provide a reference for the protection

of coleoptera diversity in the desert steppe.
Key Words: grazing intensity ; desert steppe ;beetle community ; distribution patterns
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Table 1 The composition of beetle asseblages in desert steppe at different stocking rates

REENCRE N PR R MARE T

ESit: X R

Toxa Contra] Lightly grazed ~ Moderately Heavily Total individual %
meadow grazed meadow  grazed meadow number

- HIEL Carabidae 1048 1190 465 411 3114 59.25
HZEFRFL Silphidae 146 107 43 69 365 6.94
% HE} Curculionidae 8 9 9 14 40 0.76
HIH AL Elateroidae 1 1 4 1 7 0.13
# T H#} Buprestidae 0 0 1 0 1 0.02
[ FF &} Histeridae 24 13 9 5 51 0.97
16408} Cetoniidae 26 4 14 10 54 1.03
4188} Scarabaeidae 476 357 339 221 1393 26.50
84 fa Bt Elolonthidae 2 0 0 0 2 0.04
25 A&} Enebrionidae 52 25 16 8 101 1.92
SEFRL Meloidae 16 10 20 18 64 1.22
KA4-BE Cerambycidae 5 14 8 7 34 0.65
FEHAL Cicindelidae 1 3 7 10 21 0.40
WHE /NEER) Scolytidae 2 1 2 4 9 0.17
AMAEL Individuals 602.33+6.36a  578.00+15.18a 312.33x14.31b 259.33+11.35b — —

AMEELA T Total individual number 1807 1734 937 778 5256 —

% 34.38 32.99 17.83 14.80 — —

ZEBEE Group number 10£1.73a 9.67+2.08a 11+1a 10.67+1.15a — —

R BE N E AR R, RAT R R AR 7R R OR 2253+ B35 (P< 0.05)

XAV BRI AT 500 B RE T TR P8 R B M R R i, 2R AR T R AR
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b5 R T A S AR b, T HRAE 5 v T v B R R OO b RS B M L 1705 5,
SAMRELIT) 32.44% Xy REAE b b 22 veg At i 0 B AR b A P8 R v B OO M 8 2 R T B CORE
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2.2 [ B e e i R R TR 2R S AT A S
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Table 2 The composition of different feeding beetle asseblage in desert steppe at different stocking rates

BREEBCR M PEERCORE . B S cany

S POy
i 1 Lightly grazed Moderately Heavily Total individual %
Taxa Control

meadow grazed meadow grazed meadow number
WREXHES 357.67+17.24b 402.00+30.79a 160.33+10.69¢ 142.00+6.24¢ 3186 60.62
Predatory beetles
)ﬁ@@%—% 196.00+23.07a 140.33+10.60b 137.67+14.43b 94.33+£10.26¢ 1705 32.44
Plant-eating beetles
IR 48.67+11.02a 35.67+6.43ab 14.33+£5.77b 23.00+7.81b 365 6.94

Carrion beetles

R PEE N E AR e RIATEURE AR TR R 2253 35 (P< 0.05)

R3 TRMHEETRRER P HE% SRS

Table 3 Diversity index of beetle assemblages in desert steppe at different stocking rates

LREMEFERL o EJEMW R Fh RO EEFKW b

L Lightly grazed Moderately grazed Heavily grazed
Diversity index Control

meadow meadow meadow

BEFE Family richness 10.00+1a 9.67+1.20a 11.00+0.58a 10.67+0.67a
ZFEPEFEEL Shannon-Wiener index 1.18+0.03ab 0.97+0.03b 1.25+0.08a 1.32+0.04a
F =R Margalef index 1.41+0.15a 1.36+0.19a 1.74+0.09a 1.74+0.14a
Y475 & $5 %0 Evenness index 0.33+0.04a 0.27+0.02a 0.32+0.01a 0.35+0.03a
i #EEFE HL Simpson index 0.58+0.01a 0.48+0.01b 0.62+0.02a 0.63+0.02a

F PR A I AR R RIAT R IS AN R 5 2R 2253 1.3 (P< 0.05)
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Fig.1 The seasonal variation of the dominance beetle asseblages in desert steppe at different stocking rates
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Fig.2 Non-linear multidimensional scaling (NMDS) of the CNESS index of dissimilarity for beetle asseblages in desert steppe at different

stocking rates
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Table 4 Related coefficient of beetle assemblages diversity index to plant community parameters

I=dis 2 3 A=A Y F3

B o T 4 PR %ﬂ‘$mf£ il F- -’Jr §RE ‘J_%g H(@r%fﬁ

. Diversity of plant Coverage of Height of Biomass of Dry weight
Diversity index . ;

community plant plant plant of litter

AMRER Individuals 0.675" 0.838 " 0.802"" 0.805 " 0.541
BEEE Family richness -0.504 -0.541 -0.337 -0.405 0.222
Sh -Wiene EEFE %

annon- Wiener ¢ EE A -0.578" ~0.503 -0.378 -0.652" -0.311
Shannon-Wiener index
Margalef & JE 15 . :

argalel -5 AL ~0.652* —0742"" -0.563 ~0.627" -0.022
Margalef index
E ss A EFe %

venness M1 FHEE ~0.088 ~0.003 ~0.06 -0.258 -0.265
Evenness index

. it P b 3
Simpson $E5% S A2 -0.524 -0.45 -0.38 -0.56 -0.125

Simpson index

* P<0.05; ** P<0.01
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