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Community Diversity of Litter-layer Beetles in the Baijitan
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Abstract: The community structure and species diversity of litter-layer beetles in five habitats in Baijitan National
Nature Reserve of Ningxia were surveyed from July to September in 2006. A total of 1896 beetles were collected by
pitfall traps and other methods during field research. The result showed that all specimens belong to seventeen families.
The individual of Tenebrionidae was the maximum, accounts for 25.58%; Chrysomelidae takes the second place,
accounts for 20.99%; the individuals of Eumolpidae, Meloidae and Coccinellidae were also rich more than other families.
These five families were considered as dominant groups. Among the five habitats, the individuals and species abundance
of litter-layer beetles were the highest in the Baijitan plot, but the lowest in the Maanshan plot. The indices of species
richness, diversity and evenness were the highest in the Changliushui plot, while the lowest in the Maanshan plot. Cluster
analysis showed that the community structures and habitats were similar among the Daquan plot, Ciyaobao plot,
Changliushui plot as well as Baijitan plot. It is particularly more similar between Changliushui plot and Ciyaobao plot.
The community composition and diversity of litter-layer beetles were closely related to the spatial heterogeneity which
was restored by the practice of desertification control.

Key words: Litter-layer beetles; Species diversity; Habitats; Desertification control; Baijitan National Nature
Reserve; Ningxia
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RO SRR HEEDVIN R, AR
EER AR — (Eyre etal, 1996; Lovei et al,
1996; Bohac, 1999; Allegro etal, 2003). 1ERIA
Wk, e P AR R TR SZ B AT T AL
EFRE, Yuetal (2001) HIHFIY = FE AL X
AN TF) A 355 i 2R PR PR N 28 0 A AR AR S I I
HIZ A 5. S, Yuetal (2003, 2004, 2006a,
2006b) SO PU ) 1A 28 1H 5K 4 H ARPR S IX L M
L X 2R 30 4 FlobR L K Bk e 11 AR PR DX P& I AA AR AN [+
ALY B IR 3K 2 RE AT TWETY, A bR
R (R A 22 R 52 AR AR AL TR 52 e L 5 B K
LA R T DA R IS A B ARk R
B R WAL I B R bR, LR TAESIE R, £
PR B SRS B T EEE L BT
PRIX 1 P L s e AR 355 A A A, 7 A AR AR PR B
H, HER AR R S R R, G Li
et al (2007) % PU )1 FG 78 T RBAS 7] A= 455 1 56 FFY e )
P2 FEMEAF LR B, AR BRI RN 1 22 K 1 5% )
M F RV R 2 AR E RS, A TR
AR B IR () A R 0T SR R A b 2 BRI B AR 4
A — E R0 . Yang etal (2007) 8}
VU NI/NZE T E RO X MR B AR R B, Ak
TESIPEJE TP, A £ MR B ARG B A5 (1 2 )
SR, AT A B AT, IRt
I 915 s PR A 3R R e iy 2

T 5 R RO E K B AR X — AN B
LB R RGN FERP S BRI X, HET
BERTAHIX B SR PR 22 FE PRI SUAR AT 2D (Liu et
al, 2004; Xin et al, 2003, 2007), fEHEHF dy
THI I 00 8 2 o AN SO B R b A 2 dF
B ORI FUR SR, SR AN [i] DX sk 2
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(Artemisia ordosica) %%,
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mongolicus) % .
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PRACKAE 2R IGHRERS ;. (Martin, 1978;
Muchlenberg, 1989), IEGEI— X R KM (g
9cm, 18 7.5cm) 1EN ELIGHEGS LA 4, FEFEK
ML 1.5—2cm AEATJLAS/NAL, LA G T Fe pi 4
NS AINE BT A N NN - L N B ¥ N
MR OREE K. 5 M FEHL RN R 82 5 > 20m
X10m /PMET, FEdE 25 ANIMET . "AFET A
WVUSc I S0 fH 2t 2 m [AIFRCE 1 MM, ik
P 50 Ao AN Z A TR) B R 9 42/ 20m LA L
SUE RIS B PR FKIE 22101220
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75 L CCHE S 1l (0 R I 455 T . LS 545071k
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2006; Zheng et al, 1999; Cai et al, 2001; Ren & Yu,
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(2) o Pypp 2 #4453 B K H Shannon-Wiener

CREMEFRSG: H=D) P In P, Py =nyN, P sfif
i=1
AMRELE BAREINI L, NA A SR A 7R
¥ (Ma & Liu, 1994).
(3) 5] 53 MK Pielou $8%4: J=H' /InS,
S XRWIMEL (Ma & Liu, 1994).
(4) WIFh =5 BE i R H MargaleffR 40 dy, =

(S—1) /InN, SAHYIFEL, NA 2T IR G
3 (Ma, 1994).

(5) FHRLMEFR % KM Jaccard AP A S Cj=
¢/ (atb—c), aRibsr iR RmEEHAFIREE B P Fl
5, cCAMMEEE LA YIRS, M Jaccard AHA
MERBREL, 24Cj=0.00—0.25, IWAMLL; H
Cj=0.25—0.50, AEEAHLL: 2C=0.50—0.75,
AL 24C=0.75—1.00, ML LAtk
FIBARAAEFEEE (Xu et al, 2001; Zhao & Guo,
1990).
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Tab.1 Composition and number of the litter-layer beetles captured in five sites in the Baijitan

National Nature Reserve of Ningxia

%} Families Sp-2% KR izl KK T 25 0 &it ERa
Baijitan ~ Daquan  Maanshan  Changliushui  Ciyaopu Total Percent (%)
25 B Tenebrionidae 152 12 14 104 203 485 25.58
- F &} Chrysomelidae 164 63 125 18 28 398 20.99
4 H-H £} Eumolpidae 208 65 36 24 13 346 18.25
5675 FF Meloidae 156 25 2 6 42 231 12.18
B[R} Coccinellidae 60 26 2 6 5 99 5.22
#1410 F} Melolonthidae 32 18 2 5 10 67 3.53
SR Carabidae 42 2 0 8 1 53 2.80
% HF} Curculionidae 26 6 0 10 2 44 232
#4: 0%} Geotrupidae 10 2 0 0 16 28 1.48
i 4 fiL R Rutelidae 11 0 8 2 6 27 1.42
%%} Bruchidae 7 2 0 15 0 24 127
K-F} Cerambycidae 10 3 0 0 3 16 0.84
164k} Cetoniidae 5 1 0 0 1 7 0.37
JEHIF} Cicindelidae 4 1 0 0 0 5 0.26
N &} Elateridae 2 1 0 0 0 3 0.16
# 1 H Bl Buprestidae 1 0 0 1 0 2 0.11
ZEH F} Silphidae 1 1 0 0 0 2 0.11
HAth H Hy Other beetles 34 2 8 13 2 59 3.11
4t Total 925 230 197 212 332 1896 100

QPN ) A2 558 9 T A iR A R B R )
T B Ik DR 3R 7 22 A A R Y, U R R A T e
5 AR IR LR B 2ZE R (F o g =
38.5674>5.3176, P<0.001, n=5), {EAMAECE M)
T HEEEZER (Fo g =72104, P<0.05). {fF"
DX Py 12 FEY (0 A ) o PR 3R T 22 A A
BoR, AR AR, S8 RRA RS
SRR NG BE =R (F o =7.3679,
P<0.05), FIRARAAENFMERANAREES (
F .o =9.8461, P<0.05), H:rrys FpRF Rl AR 1
FE KUK A, e R LR
FIRME. JOR SRl FE B — e s, X
PR 10 22 3 5 PR B e A0 R 3 2 P 8 1) AE A
KKZR: MR RE R A AN R AR SE A A

BEMES (F g =7.3680, P<0.05) {HYIFHAL
TREZES (F o =0.6428, P>0.05); MRl
FISEH B G 8 AR EEE 7 A7 I8 2 Tl 2 21 /e A
A A A= 358 N B TC 3 7 5 (F 19 =3.4242, P>0.05;
F e =23179, P>0.05).
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K HBER IR Z R SR RAEEREGT
Ha R WK 2.

M 2 TLUE H, AR PR R S ORI A
BRI @ W25 . YIRFREE . M HE
DA S T2 2 TR AN AR 43 T 1D 350 /) 2 #0531 38 22
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R HURE IR 45 M RE 25 L AR b A bE 2 I B
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k7 B8 4 AFERLAL T rR SRS AT 0.25
—0.50), IEMME. KR, KK B 4 ANFE
b2 T FEA KL T A ALK (A 0.50—0.75),
KK 5 7 G FE RO AR LR iy (0.60465) 03X Fil
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Abundance of litter-layer beetles in five sites in the Baijitan National Nature Reserve of Ningxia

% 2 TEARMERERE AR XS EDI R REEUNEERER

Tab. 2 Key indices of the litter-layer beetles communities in five sites in Baijitan National Nature Reserve of Ningxia

L/ AMAEEL PrRh e R PRI PEFREL ZREMEFRHL B R
Species number Individuals species richness index Simpson index Species diversity index Evenness index
[ 4% MBaijitan 51 891 7.3612 0.9319 4.5609 0.8050
KJEDaquan 31 228 5.5255 0.9247 4.0441 0.8163
T4 4% 1l1]Maanshan 20 189 3.6247 0.8010 3.0181 0.6983
K4t /K Changliushui 35 199 6.4232 0.9497 4.5463 0.8863
fik 75 Ciyaopu 34 330 5.6905 0.9277 4.2004 0.8256

% 3 TEARMEREEARPXRE REBFFRIBMIEREE

Tab. 3 Similarity coefficient of the litter-layer beetles communities in five sites in
Baijitan National Nature Reserve of Ningxia

KJ% Daquan  H#71l] Maanshan  K¥fi7K Changliushui %54 Ciyaopu
[ ¥ Baijitan 0.57692 0.33962 0.56364 0.54545
K4 Daquan 0.30769 0.43478 0.51163
h¥ 1) Maanshan 0.44737 0.45946
K:3fii7K Changliushui 0.60465
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Fig. 2 A dendrogram of five sites based on the occurrence
of all litter-layer beetles species in Baijitan National
Nature Reserve of Ningxia
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Kl 2 \2IRTE Jaccard PR ES REZIH 0.50 abn] 4y
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3 BRI NI 5 eI R — 2 AR
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S WA o R IR X 1 PR ERR I R O
1 DI ST B L R DX, 12 DX B A T o i
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W AR, SR R, RSP
Hh e F AR A R BRI T AR ] o PRI AR IR AR s e b
R R, BoEE) AR R AR
SR AR M AR, (HE I 2N T 3R HE,
FAR SO AT TARKI A, LA R B A A )
N, RN TEEE S M R R R A D R
RAE S B AR S 2R . P DX R
B — AU TSR BIAEN F AR, Filh
WIREA N TR, A REFr 4 Fha5 R XU
PRI A B A, R S TRARNS T AL M T
HAMLL AL, X 5P T R AR
A AR — 301 o AERIK BT IE RE A S K
TR B, BN R A OO kR B R A YL
( Caragana tibetica). #74¢. W& #H . &I HE
(Peganum nigellastrum) 2%, JirAfUD R, o F
Bh M AR o AR X ) D
L RE AR, HoA J LAMRERT 55 RS (29 1500
m), BN LR, Mg, SR, HhE
OB 2 FEE RIS S BRI, 5 JLAh R I 22 5 4R
KN CRUGRES TR S LA A 2 MRS TR
SRS IR X 5 D LRI A AL, X AT Y
# ( Artemisia ordosica ) . & F ( Sophora
alopecuroides) . &K yb ALl B, iy LA
B HHFRR BB FEE D ASFFEH R
T8 1R Sl M I W T A 05 e M R AR ) 2 R
(W ZIEA, Wb b AR (1) 2R 2R 45 et S ik
TABE AR . ARIL T 7E S AL R B v B I AR
H, TE R B R AR, SGEREORSL, T B
PRERE ARG M AN, 5 ORIEIA 177 6]
ST, TR IR U 2 R

AAIE T ] P A b X558 Ay T () A bR Bk
L B A A B 2R A M R T L (Yu et al, 2001, 2003,
2004, 2006; Lietal, 2007; Yang & Zheng, 2007)
RERAILLER, R AE L RS A B —
ST ARABLE , FBH S FL A e bt X 1 3 PR el R o 4
FSCRE p s HRL( SE S B AR — s I
B, IK— AR [ A LAt ST X e R ERUREVR (1)
SERER SR B (W, 2007). 78 1A MEE 5 4%
FeBRI FARAR Y X, MR R R R
KRENFUL R, 2 TR R SR “HRR
PERH” 22—, BT I A T sl i
BYb e IX, i s F R B R s
FEAE A B b IX, B0 D RERAE —
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PRBLH T 55 L ST IR 58 P55 1) 35 0 1k B M v 3
BB B FE S, PR IS U B M AR R ox
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