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Abstract The species diversity of darkling beetles in six plots within Desert Steppe (DS), Cultivated Caragana Land
(CCL1, CCL2) and Shifting Dune Enclosures ( SDE1, SDE2, SDE3) in the Ningxia Lingwu Baijitan National Nature
Reserve was surveyed from April to August in 2010. A total of 3 406 darkling beetles were collected by pitfall traps. The
results show that all specimens belonged to 22 species and 12 genera. Anatolica and Microdera were the dominant genera
and Anatolica potanini Reitter, Anatolica kraatz alashanica Skopin, Anatolica amoenula Reitter and Anatolica mucronata
Reitter were the dominant species. Species richness, evenness and diversity were highest in the SDE1 plot. The
dominance index and number of individuals were the highest in SDE3 plot. The CCLI plot had the lowest number of
beetles. Cluster analysis indicates that the community structure and habitat of the SDE and DS plots were quite dissimilar.
Using the indicator-value ( IndVals) method to analysis species as an indicator of habitat, the results show that A.

potanini, Mantichorula semenowt Reitter , A. mucronata were indicators of SDE. Trigonocnera pseudopimelia ( Reitter)
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Cyphogenia chinensis ( Faldermann) and A. nureti were indicators of DS. Platyope mongolica Faldermann, Sternoplax

setosa setosa ( Bates) and Microdera kraatzi ( Reitter) can be regarded as indicators of habitat restoration in desert regions

and A. amoenula can be regarded as an indicator of habitat degradation in desert regions.

Key words darkling beetles, desert landscape, insect diversity, bioindicator, Beijitan National Nature Reserve
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Table 1 Species and individual numbers of darking beetles in different plots

F: i Plots it O
Y Fp Species Percentage

DS CCLI CCL2 SDEl SDE2 SDE3  Total (%)
FAERLH Cyphogenia chinensis ( Faldermann) 5 2 0 0 0 0 7 0.2
2 T Platyope mongolica Faldermann 1 2 0 4 2 0 9 0.3
] G T8 3 F Mantichorula semenowi Reitter 0 0 0 0 4 43 47 1.4
KRB Prerocoma reitteri Frivaldszky 11 5 12 1 0 30 0.9
BB B Pterocoma vittata Frivaldszky 1 0 0 0 2 0.1
%2 L 9a B Sternoplax setosa setosa ( Bates) 0 0 38 36 5 81 2.4
KA Trigonocnera pseudopimelia ( Reitter) 54 13 8 0 0 0 75 2.2
o /NESH Microdera kraatzi ( Reitter) 64 44 65 73 50 26 322 9.5
[u] /N % B Microdera kraatz alashanica Skopin 128 97 149 113 80 52 619 18.2
BR ik /N W Microdera globata ( Faldermann) 22 17 29 23 15 4 110 3.2
A [C 4R ¥ B Anatolica nureti Schuster et Reymond 106 34 1 2 0 0 143 4.2
JINTIR 25 85 F Anatolica amoenula Reitter 0 10 0 57 300 195 562 16.5
REEEEW Anatolica mucronata Reitter 0 1 0 9 31 434 475 13.9
Tih K ¥ Anatolica immarginata Reitter 0 0 0 0 0 2 2 0.1
W ZR ¥ Anatolica potanini Reitter 0 0 0 0 18 804 822 24.1
SR R W Anatolica ebenina Fairmaire 0 0 0 1 2 3 6 0.2
T H KW Anatolica ningxiana Ren et Ba 11 3 0 2 0 0 16 0.5
WK E + H Eumylada potanini ( Reitter) 1 0 0 0 0 0 1 0.0
] 5 + B Penthicus alashanica ( Reichardt) 3 0 0 0 0 0 3 0.1
5K B+ B Monatrum tuberculiferum ( Reitter) 2 0 0 0 0 0 2 0.1
255 EE W Blaps femoralis Fischer-Waldheim 6 11 19 8 8 12 64 1.9
IR EE W Blaps kiritshenkoi Semenow et A. Bogatscheb 0 1 0 0 0 7 8 0.2
41T Total 415 241 285 331 546 1588 3406 100

R2 FREMMSPRRREESHNY

Table 2 Biodiversity of darkling beetle communities in different plots ( mean + SE)

FE b YA AR E 2R 2L P BE 15 L 5] BE R AL F TR AL
Plots Species number  Individuals (N) Diversity (H) Dominance (C) Evenness (J ) Richness (D)

DS 6.8 £0.663a 82.60 £45.35b  1.411 £0.284ab 0.323 0. 091abc 0.729 +£0.893abc 1.410 £0.331a
CCLI 7.0 +0.414a  48.20 £26.20b  1.456 £0.330ab 0.315 £0.068bc  0.781 +0.070a 1.610 £0. 720a
CCL2 5.0+0.632a  57.00 +41.88b  1.111 £0.231ab 0.421 +0. 110abc 0. 671 +0.053abc 1. 289 +0. 682a
SDE1 6.6+1.123a  66.06 £61. 08b 1.519 £0.235a 0.275 0. 056¢ 0.795 0. 080a 1.651 £0.477a
SDE2 7.0+1.342a  109.20 £51.33b 1.072 £0.425ab  0.512 £0.201ab 0.557 +0. 159abc  1.281 0. 407a
SDE3 8.2 +0.800a 317.60 £166.91a 1.039 £0.557b  0.518 +0.272a 0.489 +0.256¢ 1.272 +0.218a

T < R 9 B8 ) A [ /NG 5 B 3R 28 53 3% (Tukey R Z E AL, 0 =0.05) 6

The means with different small letters in the same column indicate significantly different at 0. 05 level by Tukey’s test.

MV EF X ) SDE3 £ H#l, {H & Shannon-Wiener FE M A 34 5 18 B8 =, SDET A 1 2 1K, SDE3 #£ 3
ZFEETE B L) SDEL % M fi &5, SDE3 R IR fIX, = H1 SDEI #2257 3 (P =0.0199) ; 345 48 5
HEFEE (P =0.027) ; Margalef =F & B 15 0 % PIFEHL SDEL &, CCL1 FEHb IR 2, SDE3 £ Hi 5%
7 SDEL # 4l A1 CCL1 £ M 25 40w , k2 DS fik, SDEL #ith , CCL1 ¥ 4b 53 53] 5 SDE3 ¥ b A7 #
REHL ,(H 4% REH F] 25 S PR % ;SDE3 #EH SDE2 B2 % (P =0.0017,P =0.0025) .
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Table 3 Similarity coefficient of darkling beetle

communities in different plots

FEHL Plots  CCL1 CCIL2 SDEI SDE2  SDE3

DS 0.688  0.467  0.421 0.227  0.227
CCL1 0.467 0.558  0.350 0.350
CCL2 0.467 0.294 0.375
SDE1 0.444  0.529
SDE2 0. 625

M3 ATLLE S B L 3 A ) A 85
AP YR RV AR B 1R BB R A T 0. 227 ~
0. 688 , 3 U i £ 4 Hly =2 6] B A7 A A AH LAY, AT
H AR AN R SRR L, P TR B R R XS T
Wb F X HY SDE2 SDE3 A My AH U 1 2 B 2
0. 227, Ak FHAAHBIAK s Jivb £ 7 X i SDEL 5
SDE2 # M % B 4 vh 55 AN AH AL, SDEL &5 SDE3 k£
Hb SDE2 &5 SDE3 #u B kA AR Bl s N LAY %
MIX Y CCLI K3 5 DS SDEL A iy v 2 A1 {01, e
HRE L CCLL FIRE ML DS A 8L 7R B2 fi & (0. 688) ;
FLARAE L 22 [H) A 2 B P A R A Bl X R AR R
BT 40020 R 9 1) 20 A 5 A A7 T 36 3 DDA SR
ABELA RN T —E R ok T8 AR
SER AR

AR A5 4025 H W i 2 A At 57— e MR
T, WEAT W00 2 K AR SR R AR G SR 2 0 i Y
SR ILIE 1,

SDE1

SDE2

SDE3

DS

CCLI

ccL2 , . . ) .
0 0.15 030 0.45 0.60 075
1 FEHEBUTREZHAHELBEYE

B ERERERE ST
Fig.1 A dendrogram based on the occurrence of all

darkling beetle communities species in different plots
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R MM DS CCL1 [ CCL2 y— KREHKHE, &
HEE R, i 1w JF DXORT N AT 2% bR b 45 B
O TE ) P A 2 2 BN [ 3R B — 2 AR L, D
Fie 1 B 5 5N LAY 2bk CCLL R b A7 458 AL 5 T
WP N T HF X5 5 5B 5 X T 25 b A
BMRESR

2.4 AREZEHFFERTHE

XF 3 RABE L I SRR D AR (S ]
PR, i T R I8 R EA BAT s (e, R i
FEH SRR E IS T DLSIBR o A6 78 (2 06 AN ) R
MU FR RGP R /R HEA T T I A SR AR 4

S /INEE TR N R g ) TR R 2 A
15 3 AR 38 2% R 3 vh AT 1 B, 45 s fE 0 45 AR R I
AR RER (R 4) o BIRARE T (97.81%) |
RS F (91.37% ) REAR ¥ (91.49% ) X
WU BT XU TR JE B i) SDE3 e A 35 1Y
FRAEFE AR, BLR /R (AR T 90% o S
(72.00% ) . AR 8L 1 (71.43% ) | 44 IR 2K |
(71.33% ) HAR /R EII KT 70% , HA g 35 75 )5 AR
SRR R E . Sl BT 2 B L
B TP W b L O U B R A VDAL TR R e, L
8 715 (L2 7 ARG 5 /0N e 7K 8 TP /6 A i SDE2 | SDE3
fe N (H B, 7390 0 53. 38% F1 34. 70% 5 S HEEE
£ SDE3 #E 3145 7 (H hy 43. 75% , 3k 2 4y b 4 n] LA
VR D HE 15 208 TR Al 1) s 0 2

3 it

A A (], Az 36 7 A ) B Sl 2R b SR AT
T 28 5, T3 Fh 22 53 1k 728 10 B 2 e 17 B e 2R
S5 72 A BA W R, AL S R T AR W v TR A 2 1A
HRAMEA . AP R S e
75 ) SDE3 A 3t SR R0 fe i, OF 5 AR b A
e 255 25 57, X HE O AR B B W ST A R A 2R
L C i ot BR A ,2006) |, DL V0 B F DCORE 480 BT RE
wEZHEM R, CAMR T A TR
R VE R B TSR T (PN 3L, 1989 TR AR 45,
2001 ; X118 BE 45,2002 ) , A0 A TR 8 IX B HUAT 3
JUR AR AE N, SO AR SR A B A A R
AW B4, AT IR S R AR Bk T Vb AL
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ANTHEE X5 5 X AR R b A —E 2%
FHYMEOL, R A X 2E R e SR EF X
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Table 4 The IndVals of darkling beetles in different plots( % )

£ H#h Plots
Yl Species

DS CCL1 CCL2 SDE1 SDE2 SDE3
46 Bl Cyphogenia chinensis (Faldermann) 71.43 14.29 0 0 0 0
S i B Platyope mongolica Faldermann 2.78 5.56 0 22.22 11. 11 0
] IC 95 38 £ Mantichorula  semenowi Reitter 0 0 0 0 3.26 91. 49
KB Pterocoma reitteri Frivaldszky 2.50 1.56 3.13 0.83 0.00 0.83
Z BT H Sternoplax setosa setosa ( Bates) 0 0 0. 62 35.19 44. 44 3.09
R Trigonocnera pseudopimelia Reitter 72.00 13. 00 8. 00 0 0 0
v /NEEH Microdera kraaizi (Reitter) 19. 88 13. 66 20. 19 22.67 15.53 8.07
] 7N 85 B Microdera kraatz alashanica Skopin 20. 68 15.67 10. 50 18. 26 12.92 8. 40
BK g /N s B Microdera globata ( Faldermann) 15.00 11.59 26.36 20.91 10. 23 1.82
A [ 4R ¥ B Anatolica nureti Schuster et Reymond 71.33 23.78 0. 04 0.35 0 0
N ZR 85 H Anatolica amoenula Reitter 0.89 0 10. 14 53.38 34.70
R R EEW Anatolica mucronata Reitter 0.05 0 0.95 6.53 91.37
WK AR ¥5 H Anatolica potanini Reitter 0 0 0 2.19 97. 81
S JE R W Anatolica ebenina Fairmaire 12.50 0 0 4.17 8.33
T H K ¥ B Anatolica ningxiana Ren et Ba 34. 38 4. 69 0 1.56 0
Ui EE W Blaps femoralis Fischer-Waldheim 7.03 12. 89 29. 69 9.38 9.38 14. 06
SR EE B Blaps kiritshenkoi Semenow et A. Bogatscheb 0 3.13 0 0 0 43.75

HT T 400 TR B o M 10 52 2% O AR R X 26
TR e s X L H e R EE 20 (T
FEIHRAE,1999) , B A BIF5E A 8 18 Sic 355 X il 1 R AR
Iy SRR R (H IR (FE /R E 378 20% LIF ),
Xof ] 7 AL A 1) AR 48 78 2 T8 7S 18 0 T 5
PLh ¥ 3 2R MRk H S5 BOR r E A & JF 15
BL (X WA Az 61, 2005 ) |, {H 2 A A7F 50 P 08 45 5 1
24 T VB DX 0020 FRL X — p S R A, R T
YR R T 1 (A, ) AR IR (B 24 9
AR A AL B, T 5 59 AN [R) AR 455 28 2 vp i1 A [s] 49y o
HAR R85 m B — € 19 22 5, PR 3k 28 ] DA
VERN AR B R AESE 7R S HF o a0 DS A 4b 2 ih 4 B 5
% (Stipa breviflora ) F13: 2k 4% ( Salsola passerina) Jy
LR A R B R A 2 RE R R R, X — AR B
Z M BR B I8 58 % . R LA K 2 B AE W AE 4% 7Y R
W (48 8 fH O 72.00% ) . 44 [G 7R B H
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Wb 2 K498 20 ( Golden and Crist,1999)

M 00 IS Y e P O R AR T S AR R VR B
A 58 1 8 Ak K 72 A T 1) (X B A A L 2005 ) .
TR EE X, FN BT 2 BB DL s/
AR e B0 s DA B W S 1 00, LA s (B ey, 3R
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E R AR WK RS E N R <R N A DN
AR /NI AR TR R A B R Ak B A AL T A BE
i S5z WA A 1) AL 1] AT DL AR T R R R AR S
RG50S R AR
P AL TR B AR S 48 7 A B AR A i AR W 4R R
R W —FA BRI Z —
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