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Effects of Caragana scrubland fragmentation on fine-scale diversity of
ground-dwelling beetles in a desert landscape
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Abstract There is increasing empirical evidence that habitat size and fragmentation play an important role in determining
species diversity and distribution patterns. Due to a number of physical and other factors, the Caragana scrubland in the
arid zone of central Ningxia displays a pattern of dot, patch and strip fragments separated by natural and cultivated forest.
To evaluate the effects of fragmentation on biodiversity of the shrubland, ground-dwelling beetles were studied using pitfall
traps. A total of 336 individuals of ground-dwelling beetles was captured, representing 29 species from 20 genera. The
dominant family was Tenebrionidae. Microdera kraaizi kraatzi Skopin and Microdera kraatzi alashanica ( Reitter) were the
dominant species. A rarefaction curve analysis showed that the larger patches had higher species diversity. However, there
were no significant differences between diversity indices for individual patches. Regression analyses of patch area on
species and the number of individuals showed that the diversity of ground-dwelling beetles was influenced by patch area.
Habitat fragmentation decreased the diversity of ground-dwelling beetles.

Key words ground-dwelling beetles, desert landscape, insect diversity, habitat fragmentation

Mo R AR Bl AR BB A — o, TR B, - Se R A O R A AR R R e A
A ENE EARESRE PHEEARMNMAEO, WA LY REE DS AR E AL, AL
—SER RO BH AR Dy A B IR R X R AR AN AR G R S R B O B kS 3 2R
G, SO N RA G A R R E RO RE I (IPICE,1992) o B AT Bl S 2R B A2

 BEEhIH B R A AR 4 (31160435, 30760045) ;77 B K 2% H SR Bl2: 5L 4 (NDZR10-11) ,
w4 10 THAE #H , E-mail : zdz313 @ nxu. edu. cn
W Fie H 157 :2012-04-01, 4% 3% H #:2012-06-27



41 KRG < /N RUBE Ty A MO A A £ 58 ) Ml 3 Y o 22 A 1 9 52 i - 935 -

WS A G E VR, B B2 E %
B R B 2Z — (Eyre et al. ,1996; Lovei and
Sunderland , 1996 ; Bohac, 1999 ; Allegro and Sciaky,
2003) o IE A I, b AT S Bk sz 3 AT Y
HAL RO AT T, 2009) o H R, X 4 3% Y
AR BIF 58 DN B 400 A AV 7K SF 22 R 1 23 A 4 e 31
SOl RCREE & g8 P 2 R M ) 2 fB (Ewers and
Didham,2008) , 3 H1 LA 4 Fft 22 B 1 52 AR bk 10
TR A B 52 00 L 45 B S, JHG ) o L ol A 5 A2 A T
DA W B 58 A8 1k A B8 i e Ak 1) B 248 A5 (T
7R 45,2001 ,2003,2004,2006a,2006b ) , 4 3% 2%
RUFIAF B 22 6P 52 i 1 35 H HORE V5 00 1) F 2 FE 1
FARALEE (28 £ ANSE,2007 ; B AR 85 46 ,2009) , Ny

I Bl A I BE T, F T 2 Bt 2 W AU 2R A (B T
2L R0 RR A B, 20075 5K K iR 4F, 20085 E E4E,
2009) , M HE R AR W) AE W i R I W) o R A R
R (F £ 4,2009) 4 #7502 0% 4%,
2010 ) 52 i) iy 35 FPY H A % 2 1 % =5 T8 A
AR S R G Il A 3 R G B ol g 55 Y
Az — i T HAM R A SR SRR, TR R
A A LR oA FIA =y 55 07 T B AT A A
1 4% (Caragana spp. ) o1 T H AT 1R 58 B K42 VD
iﬁ%%‘jﬁz 75 3 [ P4 A 5 5 3t DX AR Ay 4B B 36 AR L By
AUV EEEAN M Z — TR P+ 5
G%iﬁz[: HI T 32 PR35  IE 30 L R Ny b 4 25
PRS2, R OR T 4 MROFIN T AT 265 bk M 52 45 i

106°10'0"E 106°20'0"E 106°30'0"E 106°40'0"E 106°50'0"E  107°0'0"E 107°10'0"E

38°30'0"N 1
;\
38°20'0"N 4
38°10'0"N 4
THERRERME
HK % BRRY X
38°0'0"N 1
37°50'0"N 4
37°40'0"N 1
37°30'0"N 1
T )
0255 10

s F38°30°0"N

© }38°200"N

F38°10'0"N

- 38°0'0"N
-37°50'0"N
B #1 Legend
o R 37°400'N
- == RAPXHE
Primary boundary
of nature reserve
— RPXEH
Boundary of
nature reserve
- FEHUBIR Patches L 37°30'0"N
[ R&l Lingwu City

106°10'0"E 106°20'0"E 106°30'0"E 106°40'0"E 106°50'0"E  107°0°0"E 107°10'0"E

B 1 FREEEFERSHE

Fig.1 Location of study area and sampling plots



- 936 - W B B 223 Chinese Journal of Applied Entomology 50 &

G R AR AR R /INAS S B BE R 2 A, A
S5 AR 26 B D AR ) B e A RE R JR) (5K RTR A
2010) ,

H AN R R B L B 2R ) AR A ) R B Y
INf 25 OB A7 A 22 57, DA T 5 040 o 2R T 19 2 28
ROEZEH WAL 5 o A HF 50 AR 9 M 3% F L3 5l
AR R A, /N ROBE TR 355 55 AR JR) 1, IR e AL AR
S5 0T b 2 F LAY 0 A AR R A AT R e 7 BEBR T AR Y
U /D BB B R A DA KT A X 3 R
ZREAEA TR 7 LU O R 37 DX R He W) o 22 B
WEFE P B TE 22 B SR BORE, O DR XA St e
PREE AL R AR .
1 MREMSFHE
1.1 Bk

WS RE A T3 B b B 5RO 5 XA R T
Gz AR X, Sy R K R I K A AR AR A
DA P AR TR Gk IX o AU Re s g T M VT A /D
KR R2E R FRRN 6.7 ~8.8°C  AEFET
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BAMEE ) 36.61% ) . vE/NEEH Microdera kraaizi
kraatzi( A B WECH 17, 56% ) % B 3 i 0 3
T, BRI /NES R Microdera globata 25 U5 EE W Blaps
femoralis 25 A B Cymindis daimio 9 [ 4 B H
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[C 96 3 B Sternoplax szechenyi . I {0, ¥ 4% N[l HH
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Table 1 Ground-dwelling beetles species and abundances collected in Caragana shrub patches
BEHL Patches &
Bl Families Y F Species
A B C D E Total
A5 R HAERL B Cyphogenia chinensis( Faldermann ) 0 0 0 0 1 1
Tenebrionidae K IRH B Prerocoma reitteri Frivaldszky 4 3 2 2 3 14
BB Pterocoma vittata Frivaldszky 1 0 0 0 0 1
2 T 555 B Sternoplax setosa setosa( Bates) 1 0 0 0 1 2
G 9 3 F Sternoplax szechenyi ( Frivaldszky ) 4 2 2 2 2 12
TL/NEE ! Microdera kraatzi kraatzi( Reitter) 5 11 16 13 14 59
[y /N5 B Microdera kraatzi alashanica Skopin 21 34 28 25 15 123
BRGNS T Microdera globata (Faldermann) 8 3 6 4 2 23
N IC A B Anatolica nureti Schuster et Reymond 0 1 3 5 7 16
JNTIN A BB Anatolica amoenula Reitter 0 0 0 0 3 3
REFHEW Anatolica mucronata Reitter 0 0 0 0 1
T H KB Anatolica ningxiana Ren & Ba 0 1 0 2 1 4
254 B W Blaps femoralis Fischer-Waldheim 2 8 2 4 5 21
HAEAE I B Harpalus sinicus Hope 0 1 1 0 1 3
A R 12354 W Harpalus salinus Dejean 1 2 1 1 0 5
Carabidae A5 Harpalus calceatus ( Duftschmid ) 0 0 0 0 1 1
AW Cymindis daimio Bates 5 2 3 6 2 18
e B Corsyra fusula ( Fischer von Waldheim ) 0 0 0 1 0 1
I F &} Elateridae I o i 4 W) Agrypnus musculus ( Candeze ) 0 1 3 4 1 9
iRl Chrysomelidae Y03 M- Chrysolina aeruginosa Faldermann 0 0 0 1 0 1
H T BBl Buprestidae — £f% 35 T Agrilus viridis (L. ) 0 1 0 0 0 1
ML % Chromoderus declivis Olivier 0 0 0 1 0 1
4 F R} Curculionidae K L1 HE B Conorhynchus conirostris Gebler 0 0 0 0 1 1
THEE T 4 Phacephorus umbratus Faldermann 1 0 0 1 1 3
8 4> 0, B} B 5 il 4 5, Holotrichia trichophord ( Fairmaire ) 0 1 1 0 0 2
Melolonthidae K4, il 4> f6 Trematodes grandis Semenov 1 0 0 1 1 3
W 4 5 B} Rutelidae B B 4t Adoretus hirsutus Ohaus 0 0 0 2 0 2
F 40 Bl Geotrupidae  J{ 2K 3E 4 1@ Lethrus potanini Jakovlev 0 0 0 3 0 3
W% 4> 8 F} Aphodiidae 21 2L W% 4 Aphodius haemorrhoidalis (L. ) 0 0 0 2 0 2
41T Total 54 71 68 80 63 336
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Fig.2 Rarefaction curve based on species-individuals of ground-dwelling beetles in different patches
A ~E 7R AARBE A ~E,
A-E indicate patch A-patch E.

FEF U ZR Ty 22 40 BT, 45 BE B ] TG 7E W) Fh
UL E (Fy g5 (415, =0. 1061, P >0.05) 38 &2 784~k
B 1 (Fy o5 415, =0.089, P >0.05) , ¥4 A ik
FGETt2s b e 3 2= 5 OKOF

2.2 WHEAHRBPHRARBESHEM
Fye 25 bR AN ] 33 B v 3t 3% R HURE P 2 R MR
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Table 2 The group composition of ground-dwelling beetles in different patches of Caragana shrub

) Simpson Shannon
. ) . Margalef 4§ ¥ " %
BH AR (m®) JELE AR Index of R8T RE(H) e
ndex o
Patch Area Species Individuals Index of Index of Evenness
Margalef
Simpson Shannon
A 3158 1.8111 £0.12 3.5411 £0.57 2.757594 0.7402 +0.03" 2.0667 £0.08" 0.8211 +0.05"
B 2 195 1.9246 +0.12  3.9379 +0. 86 3. 049725 0.7832 £0. 10" 2.0793 +0.24"™ 0.8241 +0.08"
C 1 930 1.5820 +0.13 3.7168 +1.03 2. 606939 0.7202 +0.12* 1.6007 +0.23" 0.8166 +0. 08"
D 2176 1.9479 +0.26 4.1614 +0.95 4.107688 0.8273 £0.06" 2.1643 +0.27" 0.876 =0. 06"
E 8 579 2.0177 £0.15 3.9284 +0.33 4. 344536 0.8378 +0.06" 2.4497 +0.28" 0.9018 0. 04°

TE T WA B B AR BN 5 R S B AR, TR 80 B S AR AN R TR R AE 0. 05 K B2 SR B

The number of species was converted to logarithmic value and the number of individuals was converted to square root value. Data

followed by different small letters in the same column indicate significantly different at 0. 05 level.

TEAS BEVLf , Margalef ) i F 5 8 48 %00 & 19
B E, R hIEH D, 3FHk C 51K ; Simpson $§
Bl R B B RO BER D > BEER B >
BEHA > BEH C,HZ R BERMZ R AR H
(Fy 5.5y =0.416,P >0.05) ; Shannon $5 i 7

AR BEE B, RIS D > BEH B > B A
> B C, B A F1H A LA BEHe 2 8] i 22 5+ B
ﬁ%i+%%%,{g%ﬁ$ii§UE%7kip(Fo.os,(4,|5>
=1.742,P >0.05) . 2 BA IR ZAEBER C
i A, {E 2% BRE B [A] 22 52 8 B 25 o
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B, SR A B B AR A2 M B0 85 I 1 R R E i 35
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2010) , {HJ BR 5T DX 5 19 52 i A A7 A 20 A2 5
I ELAF A R T FERRAE SRS, — i
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SR P i 2050 1] 1
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B A — %E B8 8 5w R AR, I AR R
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