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The diversity of scarab beetles in grassland cattle dung from North China
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1 College of Plant Protection, Shenyang Agricultural University, Shenyang 110866, China
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3 Institute of Grassland Science, Northeast Normal University, Changchun 130024, China

Abstract: Scarab beetles in grassland cattle dung were collected through pitfall traps and dissecting cattle dung in Ewenke
Autonomous County (typical steppe), Horqin Left Back Banner (sand steppe) in Inner Mongolia, and Changling County
(meadow steppe) in Jilin Province in May-September 2006. Species composition, diversity, and similarity of the scarab
communities were analyzed. The pitfall trap method was as follows: A plastic bucket was buried in the experimental plot
with the top of the bucket at ground level. The bucket contained a solution of 70% alcohol, and there was an iron wire
frame covered with mesh. A nylon bag with 1kg of fresh cattle dung was placed on the iron wire frame. After 3 days, the
scarab beetles in the bucket were collected. This procedure was conducted monthly, for 3 successive days, and there were
six repetitions in each experimental region. The method for dissecting cattle dung was as follows: select cattle dungs and
collect the scarabs in the dung and a 10cm layer of soil under the dung. At least 200 cattle dungs were dissected every
month in each experimental region. A total of 75 981 scarabs were captured, belonging to 43 species and 9 families, in
which there were 19 species of the family Aphodiidae, 9 species of the family Scarabaeidae, 6 species of the family
Melolonthidae , 2 species of the family Trogidae, 2 species of the family Geotrupidae, 2 species of the family Rutelidae, and

each of the families Ochodaeidae, Cetoniidae and Dynastidae had 1 species. There were 10 mutual species among the three
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experimental regions: Onthophagus bivertex Heyden, O. gibbulus ( Pallas), Aphodius breviusculus ( Motschulsky ) , A.
haemorrhoidalis ( Linnaeus ), A. impunctatus Waterhouse, A. naraensis Nakane, A. pusillus ( Herbst), A. rectus
Motschulsky, A. sublimbatus ( Motschulsky ), and Proagopertha lucidula Faldermann. In Changling and Ewenke
Autonomous County, the dominant species was Aphodius sublimbatus ( Motschulsky ) (88. 188% and 93. 547%
respectively). In Horqin Left Back Banner, the dominant species were Onthophagus bivertex Heyden (67.067% ),
Aphodius pusillus ( Herbst) (14.524% ) and Caccobius unicornis ( Fabricius) (10.264% ). The diversity analysis
demonstrated that the Simpson Index, Shannon-Wiener Index and Pielou Index of the scarab community were highest in
Horqgin Left Back Banner and lowest in Ewenke Autonomous County. Species numbers of scarabs were in accordance with its
richness in cattle dung in different regions. Changling County had the highest richness index, followed by Horqin Left Back
Banner and Ewenke Autonomous County. The similarity index of scarab communities between Ewenke Autonomous County
and Horqin Left Back Banner was moderately similar at 0. 578. The similarity index of scarab communities between Ewenke
Autonomous County and Changling County was moderately similar at 0. 553. The similarity index of scarab communities
between Changling County and Horqin Left Back Banner was moderately dissimilar at 0. 458. There were significant
differences in the number of scarabs in different regions. Our analysis suggests that four factors result in the differences in
diversity of scarab communities in the three experimental regions; (1) Large-scale climatic factors dominate the primary
composition of scarab communities; (2) The altitude and latitude of the experimental regions impact the number of families
and species of scarabs; (3) Vegetation types impact the diversity and evenness of scarab communities; (4 ) Grazing

pressures impact individual numbers of scarab communities.

Key Words: grassland; cattle dung; scarab; diversity; North China
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MRS HD IR IR v P AR, MR N 610—800 m, HBETIT A WA A, A4 D) AT - KD
S AR DL R AR R ) Ry
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TS 10 Ff . AU EBEMS Onthophagus bivertex Heyden /NIKIGHENE O. gibbulus (Pallas) BAEFE 40, Aphodius
breviusculus ( Motschulsky ) | Ml BEXFE4 6, A, haemorrhoidalis ( Linnaeus) \ZL52074 6, A. impunctatus Waterhouse
T &40 A. naraensis Nakane /N4 A. pusillus (Herbst) HIE4E AL rectus Motschulsky HEG 4 A
sublimbatus ( Motschulsky ) FI3 Bl 4 #. Proagopertha lucidula Faldermann,,

M IS TN 52 1 SRR FO G F IR AR 28 AR B v A SR 34 A 7 4 fa B i B 2 I 4 8 Aphodiius sublimbatus
(Motschulsky ) , 7351 55 4% A 28 B RMABUH 88. 188% Fl1 93. 547 % , RHRIL 223 5 ML HAT BIRHEL W%k
MMEF R R R LR R 4 R XU T BERE Onthophagus bivertex Heyden (67.067% ) %4 faFH/NEFE 4>
8 Aphodius pusillus (Herbst) (14.524% ) & fa B 05l f BLBERE Caccobius unicornis ( Fabricius) (10.264% )
CEEAMR AR R R T B R 10% & TN REF) |

AR AN [] DR B 3 1) 485 #0728 SR8, 2 T 3 M Fh i) R & 46 88 (d,, ) Simpson #§
#0(D) .Shannon-Wiener ¥8 80 (H") RS BEFEEL (J) 5 MG R W& 1,
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Table 1 Species composition and Diversity indexes of scarabs in cattle dung in different regions

) TR o s "
Hk , iy Ewenke Horqin Lef Bt oot
Species Changling County Autonomous Back Banner Total Feeding habits
County
MEE s AMEE /% MEER /% MEEC /%
1 Je &R} Trogidae! ']
LT B2 4310, Glaresis rufa Erichson 0 0 0 0 3 0.071 3 0.004 et e
MLEC B2 4518, Trox zoufali Balthasar 1 0.035 0 0 0 0 1 0.001 FEh ek
2 4t} Scarabaeidae
RAEHE Copris ochus Motschulsky 1 0.035 0 0 10 0.235 11 0.014 Feah
ZHFWEMS C. tripartitus Waterhouse 0 0 0 0 1 0.024 1 0.001 Hah
JEFEHLER Caccobius brevis Waterhouse 0 0 4 0.006 14 0.33 18 0.024 A
MAYLERS C. unicornis ( Fabricius) 0 0 32 0.046 436 10.264 468  0.616 FEEr
WUIFS I Onthophagus bivertex Heyden 23 0.801 482 0.7 2849  67.067 3354  4.414 FEh
/NGRS IERE 0. gibbulus (Pallas) 6 0.209 1290  1.873 25 0.589 1321  1.739 M
<7 XEEME 0. olsoufieffi Boucomont 0 0 2 0.003 0 0 2 0.003 FEaE
AATUSIERS O. solivagus Harold 0 0 0 0 1 0.024 1 0.001 e
B IXIEIE Scarabaeus typhon Fischer 0 0 0 0 21 0.494 21 0.028 FEEE
3 4108} Geotrupidae
FEMEF 410, Geotrupes stercorarius ( Linnaeus) 0 0 2 0.003 0 0 2 0.003 FEE
Wk 26 42 0 Bolbotrypes davidis Fairmaire 3 0.105 0 0 0 0 3 0. 004 Fek
4 L4 Fk Ochodaeidae
BBL1 4218 Ochodaeus ferrugineus Eschscholtz 0 0 0 0 1 0.024 1 0.001 o Fe i
5 I%4:fa} Aphodiidae
2 8% 4210, Aphodius antiquus Faldermann 1 0.035 0 0 0 0 1 0. 001 Fek
# AiSEECUE 40 A, branesiki Reitter 1 0.035 0 0 0 0 1 0. 001 Eyedis
BUFE A0 A, breviusculus ( Motschulsky ) 3 0.105 28 0.041 2 0.047 33 0.043 FeBE
TiE i 40 A, erraticus ( Linnaeus) 1 0.035 1945  2.824 0 0 1946 2.561 Pt
# RAFIE 41 A, gotoi Nomura et Nakane 0 0 1 0.001 0 0 1 0.001 FEahk
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) BRI o coremmm .
LB kﬂlé\ Ewenke Horqin Left Hﬁ“ et
Species Changling County Autonomous Back Banner Total Feeding habits
County
MR /% MR /% MEEC /% MR /%

ML BERFE 428 A, haemorrhoidalis ( Linnaeus) 154 5.366 443  0.643 86 2.024 683  0.899 FEEE
WK IE 40 A, inouei Nomura 0 0 0 0 1 0.024 1 0.001 FEEE
LI5E0F 40 A, impunctatus Waterhouse 1 0.035 12 0.017 20 0.471 33 0.043 P
SEYEHTIE 48 A, lewisii Waterhouse 0 0 0 0 2 0.047 2 0.003 Eryovin
x P EWE 418 A, naraensis Nakane 3 0.105 8 0.012 43 1.012 54 0.071 ek
AR IS0 A, nigrotessellatus Motschulsky 1 0.035 0 0 0 0 1 0.001 M
# VRARIE 40 A, pallidiligouis Waterhouse 1 0.035 0 0 0 0 1 0.001 et
INIE4: 8, A, pusillus (Herbst) 65 2.265 126  0.183 617  14.524 808  1.063 Ffr bk
T MaRE 40 A, quadratus Reiche 0 0 0 0 4 0.094 4 0.005 FEE
HYFE4fE A, rectus Motschulsky 23 0.801 56 0.081 2 0.047 81 0.107 A
21 R U4 A, rufipes (Linnaeus) 1 0.035 0 0 0 0 1 0.001 e
WL IE 40, A, sublimbatus ( Motschulsky ) 2531 88.188 64419 93.547 34 0.8 66984  88.159 Eryovin
VP UE 4 Psammodius ainu Lewis 35 1.22 7 0.01 0 0 42 0.055 et
WEVPIFE 48 P, convexus Waterhouse 0 0 0 0 8 0.188 8 0.011 Fah
6 84 fa%} Melolonthidae
L84 0, Brahmina faldermanni Kraatz 0 0 1 0.001 0 0 1 0.001 isREYc
B2 T 45 88, Hoplia awreola (Pallas) 0 0 1 0.001 0 0 1 0.001 i-NEX
BT840 H. davidis Fairmaire 1 0.035 0 0 0 0 1 0.001 iNE
H 3348 41, Maladera japonica ( Motschulsky) 1 0.035 1 0.001 0 0 2 0.003 i-NEX
ZRILIE 418 M. orientalis ( Motschulsky) 0 0 1 0.001 55 1.295 56 0.074 iR =XE
LAY 410, Trematodes tenebrioides ( Pallas) 0 0 1 0.001 0 0 1 0.001 HEH
7 W4 F Rutelidae
T SN 4 8, Anomala exoleta Faldermann 5 0.174 0 0 0 0 5 0.007 TH e
SETE N 4210, Proagopertha lucidula Faldermann 4 0.139 1 0. 001 13 0.306 18 0.024 LiER=Y
8 £ 40Pl Cetoniidae
M2 AE 40 Protaetia brevitarsis ( Lewis) 1 0.035 0 0 0 0 1 0.001 et Eet
9 B4 f0F} Dynastidae
Efo j}? i?;oliws Motschulsky 3 0.105 0 0 0 0 3 0.004  HEEPE B
&t Total B %H 8 — 5 — 6 — 9 — —

Y %E 25 — 22 — 23 — 43 — _

AL 2870 — 68863 — 4248 — 75981 — —
B AR,
zjji i:n:jﬁde‘i ) 3.014 — 1.885 — 2.633 — — — —
:Z[‘:isz fﬁ(m 0.219  —  0.124  — 0518  — - - -
hannon-Wiener 3544 ( H'

zh:nnZn—‘\giZan éi::d%(x( : 0.580 B 0.335 N 1177 B B B B
I EAEEL(J) Pielou index 0. 180 —  0.108 — 0.375 — — — —

A v E B 40 S A

M1 AT LA R R M AR 2 BT AR A9 6 fo T S BOR D (B e 2 IR R R R L e
SRR B T RRID AR AT, SR SO A A AR 2 Il ak (9 6 o T U iR 2 L (A2 IR X0
i, BURIDZER S U2 h TR A BON 3 5 BT R (B2 R A 2 B B 3 A X3 4

[
B o
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ARV S AR ) S S R A R B TE ARG WA A R N B b . SR 1 T LR )3
ASEEG L A FE G T BRI RC S 25 A B R R R A — B R S BRI 25 35 S SR v AR, T
Wi S B IR B A F T AR B A R PR B P B R BE ISR LE . b 935 20 JEE R B0 32 45 My b A
PR A X 2IVERI R R, SR B ECE G . DRI, SRS R IR AT fie i ) 1 1 BE AR (L R RIS &) B 4
BOFAES R ; [FIRE , BRI SE I AR A SRR AR |, (H A W0 ) SRR A AN 2 50, RV B 25 8
<8, Aphodius sublimbatus (Motschulsky ) 5 T HHAR A 2 HHR 73, B AL AN ) ERE RO

KU S0 3 fo T HE T BB R ARSI e 2 (B 1 MR B Je /b, 35 S0 Ml e AR O, X
GipR TR I A S B R B ARRE MR O RHRID 23R AR BRI U0 i S AL P A e i
i, MR A A AR RIS 2% AT ] REAESS B v (0 AR W) 2 e S 3 50 B SRR S i A I R B4 a4
SRR S0 NIYE/E L G N i i i ST B A S R e s R R PR R o e e S Ve S
P BERE R A A TH (A SR R K, 3 B8O X A T SRR bR fe (1K
2.2 TR T

FRAME: 22 B 7€ SCA 22, AR SCR T Sorenson BEFRARRIE Z X0 ( C) AR AR R SR 2 TR AR DL 19 5
PrifE, AREE 3 Bl A SE T G T RO M ARALRL, THE S 3 AR B AR R B (K 2) o SRl IR F A TR
BRI e 3 e A 3l A 2 P i G f T AR AR DI R K i, 9 0. 578 s LU SRl ve i A1 A AN I 22 1], 4
AR R EE 0. 553 ; 23k AEARML, UG SRR U070 38 5 HE A AR D) R B MIT, /2 0. 458, R hAE A AR,

R2 FARRG4EPSBTFHENBELUERY

Table 2  Similarity of scarabs in cattle dung in different regions

X35k N SRR eI F A HE FHRIL 2 HL 1
Regions Changling County Ewenke Autonomous County Horqgin Left Back Banner

K% Changling County -

PP TLi% 3 VA E Ewenke Autonomous County 0.553 —
BHRIDZE TG 1 Horgin Left Back Banner 0.458 0.578 —

A REE RO 2 B A A TP — T, A BT T A RS RIS 2 It A5 R L 3
A8 6 FREFE O LA R B R RIRCRE 1 RIS N, 008 S SRS A O R A SR M
U AP SIT = MU R R T IR RS 2 b b 2 42°—S0° 2 1A W KK R A7 2
T 10 B TR 45 R AT T LB 5 3 0 4 IV MO LR S R T
RIS R 73 ST B BB TR SR 3 AR kR KBRS
1t AR T IR R S X 1 T R0 X e W26 35 BT 3 0 4 o T BE AL X
S FA A, R S0P P LD T AR LR ALK L 75 3 A-S230 el SRR i 470
HC0 5 FE AHE A, AR TR RE , B AR B | EL SR e HL 3 X AR L 31, BRI 1
LTI AT B 4 T RER M LR A

RSO A SR M B TSR 10 6 Y TSRO 730 7 KX SIE AU , il 2 T e A7 T R
R R 22 5% (B 3) o TN, 3 M3 P s fo TSR 1 2 A B B 0 2557

R3 TRRES4HETESRTHENSERER

Table 3 Multiple comparison on the number of scarabs in cattle dung in different regions

. HfH 5% W EIKF 1% # 5k 7K
X4 Regions v e
Mean value 5% Significant level 1% Significant level
SRR ST H IR Ewenke Autonomous County 8.51217 a A
BRI 223 i Horgin Left Back Banner 5.59043 b B
K% Changling County 5.21835 ¢ C

http ; //www. ecologica. cn



13 M=y S LR S e TR 2R 4213

SRR, = b4 0 TR A AR DL IV Ak T v AR ALK P | 48 i 1S B i A A Y 25
RS SZI0 L i Tk KA BCROE 7, (R R AL, IR HE KA 25 (6 fa T TR I M A S i D BHRID A2 3R
THE S5 b PR 1 F 5 M 5 A, (G - ORI A X A 22 TS0 S T 1 VA L S 6 M AT B A B — 3 T4
BB SRR Y R BT, P fo 1 MR 5 2 T 5 HREVE T A ALY 53 SR AN S g st T DL 4
TR P BT Bl AR S 2 Y 3 PR R TR BE | ) A A b A 8 A5 | TR LRV ) AR i 32 %2
YERR BB Frtaek 5 A TR R,

3 itig

AR SR BURE S AR P R AR B A BOE BB T AR RO RO GE T2 R TP o ELES R 1) 4% SR A= 2 P b
B B B T TR AR B 2 B 4 7 1 IMARBCR K XL B AR B B

Al JE T H R 075 A I A 2 o B L ARl A B 4 L Aphodius rectus Motschulsky' 7™ | I AR L2
H Y PIEF T Ay 85 W 4 6 Aphodius sublimbatus (Motschulsky ) o LI F A1 B 2R 0 4 f 2 4~ 5y T IX 93 B ol
& HRCRT AR , 12 A DL 3 PR AR BE AR AR RN ] 23 A7 i 2l o X8 R A 1 P 52 v B b i 4 S e A0
JERUHL X A 2 TP L3R o 15 I 4 A, erraticus ( Linnaeus) FIFF 505410 A, comma Reitter'™ | A< 21 7E R
18 D1 R B A B | P 3R R B R 42 FE A, sublimbatus ( Motschulsky ) , ZEBH R0 42 38 5 VD 57 R A
T Ry TSRS Onthophagus bivertex Heyden /NEFG 6, A, pusillus ( Herbst ) F17H FA BILEME Caccobius unicornis
(Fabricius) o WEWIAS[E] A FLH A N [R] A h BRA7 B  AS [R] B 4F B2 A0 2% A 34 AT e S O 2R 2 vh L 3R 1Y)
NG
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FETR I IMARCEE I 5250 4 fo T REVE 1O B RN R B 22 | X R B AL 3 4> S5 30 b 6t 114 e i i
AR, AF 4 SRR B, (H 4 0 1 B AR dic /b 2 0 RO I o 37 A A S 30 b OO 3

References :

[1] WeiH]J, Zhang Z L, Wang Y C. Underground Pests in China. Shanghai: Shanghai Science and Technology Press, 1989.

[2] LiuGR, Zhang Y W, Wang R. The Colour Illustrated of Common Lamellicornia Beetles of Northern China. Beijing: China Forestry Publishing
House, 1997.

[ 3] Bai M, Yang X K. Nesting behavior and adaptive evolution of dung beetle. Chinese Bulletin of Entomology, 2008, 45(3) ; 499-505.

[ 4] Marsh R, Campling R C. Fouling of pastures by dung. Herbage Abstracts, 1970, 40(2) ; 123-130.

[ 5] Liu X M. Analysis of the decomposition of mammal feces by dung beetles. Journal of Inner Mongolia Normal University: Natural Science Edition,
2006, 35(4) ; 477-481.

[ 6] Bornemissza G F. The Australian dung beetle project 1965—1975. Australian Meat Research Committee Review, 1976, 30, 1-30.

[7] HeYX, Sun G, Luo P, Wu N. Effects of dung deposition on grassland ecosystem: a review. Chinese Journal of Ecology. Chinese Journal of
Ecology, 2009, 28(2) . 322-328.

[ 8] WuX W, Sun S C. The roles of beetles and flies in yak dung removal in an alpine meadow of eastern Qinghai-Tibetan Plateau. EcoScience, 2010,
17(2) : 146-155.

[ 9] Ridsdill-Smith T J, Kirk A A. Selecting dung beetles [ Scarabaeinae] from Spain for bush fly control in south-western Australia. Entomophaga,
1985, 30(3) ; 217-223.

[10] Roth J P. Scarab activity and predation as mortality factors of the buffalo fly, Haematobia irritans exigua, in central Queensland. Southwestern

Entomologist, 1988, 13(2) : 119-124.

http ; //www. ecologica. cn



4214 A E = 32 &

[11]
[12]
[13]

[14]
[15]
[16]

[17]

Ma K P. Measurement of biotic community diversity I o diversity (Part 1 ). Chinese Biodiversity, 1994, 2(3) . 162-168.

Ma K P, Liu Y M. Measurement of biotic community diversity | o diversity (Part I ). Chinese Biodiversity, 1994, 2(4); 231-239.

Yan H, Yuan X Z, Liu W P, Deng H L. Buiterfly diversity along a gradient of urbanization: Chongging as a case study. Biodiversity Science,
2006, 14(3): 216-222.

Chen P, Ye H. Fruit fly diversity analysis at five regions in the western Yunnan, China. Acta Ecologica Sinica, 2009, 29(6) : 2953-2961.
Ren G D. Taxonomic studies of the family Trogidae ( Coleoptera: Scarabaeoidea) from China. Entomotaxonomia, 2003, 25(2) . 109-117.

Yu X D, Luo T H, Zhou H Z. Species composition and diversity of scarab beetle ( Coleoptera: Scarabaeoidea) communities at Dongling Mountain,
Beijing. Biodiversity Science, 2003, 11(3): 179-187.

Jiang S C, Zhou D W. Composition and seasonal variations of macro arthropod fauna associated with cattle dung pats in Songnen Grassland, China.

Acta Ecologica Sinica, 2005, 25(11) : 2983-2991.

[18] JiangS C, Zhou D W. The impact of cattle dung deposition on grasslands in the Songnen Grassland. Acta Prataculturae Sinica, 2006, 15(4) ; 30-
35.

[19] Liu X M. Assemblage characteristics of dung beetles in livestock dung in Inner Mongolian typical steppe. Chinese Journal of Ecology, 2011, 30
(1):24-29.

SE Lk

(1] #usey, skigR, Tk, PEMTER. B, FERERAR L, 1989.

[2] X%, BAHN, Fh BEIETE SR TROEYE. dont. EBOL TR, 1997.

(3] HEW, #XFL B LHE . B HUAR, 2008, 45(3) @ 499-505.

[5] XU, FEEMESATIRFIRNMENNIT. NS AAREDUUR, 2006, 35(4) : 477-481.

[ 7] A0ZE0r, $hgE, DG, 7. PEE M AR RGO IR, ER%4RE, 2009, 28(2) ; 322-328.

[11] G5a P YRR SN, 1. o ZRMNEE (1), B2, 1994, 2(3) : 162-168.

[12]  S3aF, XIEM. EYBRZEREERME Tk 1. o ZRPENE T ECT). LWL, 1994, 2(4) ;. 231-239.

[13] 24, Z20h ) XIS, SAE. SR ext e et ngsem . DI PRT hfil. AEMZ e, 2006, 14(3) : 216-222.

[14] RS, MWE FEPGRRSCMER 2R, RS, 2009, 29(6) : 2953-2961.

[15] AEEFR hEESOR RV (FE . Sfaufh). RIUrE%R, 2003, 25(2) : 109-117.

[16] FHEAR, BRZE, Feam. de KRR L X 4 iR R A X 2tk A2tk 2003, 11(3): 179-187.

(171 EUbn, FAEES. MM 28 b RS B sh M Fh 2 S A sh A8k, AR 482441, 2005, 25(11) : 2983-2991.

(18] ZEipl, JEEE. A4 2SRRI M EZ i A BF 5. BL 242, 2006, 15(4) : 30-35.

[19] XPBrR. Wl B REREF P S B FREFME. ARk, 2011, 30(1) ; 24-29.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 32 ,No. 13 July,2012( Semimonthly )
CONTENTS

Responses of sandy beach nematodes to oxygen deficiency: microcosm experiments «+-«-+--- HUA Er, LI Jia, DONG Jie, et al (3975)
Allometric relationship between mean component biomass and density during the course of self-thinning for Fagopyrum esculentum
POPULAHONS  +++++everereressssiiiiiitiiir ittt LI Lei, ZHOU Daowei, SHENG Lianxi (3987)
Automatic site selection of sight-seeing route in ecotourism destinations based on landscape perception sensitivity «:«eeeeeeeeeeeeeeceeees
........................................................................................................................ LI Jifeng, LI Renjie (3998)
Emergy evaluation for sustainability of Biogas-linked agriculture ecosystem: a case study of Gongcheng county «-e-eeeeeeeeieeneeaennn.

................................................................................................ YANG Jin, CHEN Bin, LIU Gengyuan (4007)
Spatial heterogeneity of vegetation coverage and its temporal dynamics in desert steppe, Inner Mongolia ««+teveeerereeerreeaiiiiiniiinn.
................................................................................. YAN Liang, ZHOU Guangsheng,ZHANG Feng, et al (4017)

Soil conservation value flow processes of two typical grasslands ««-«-eeeeeeeeeneeeeiiaenns PEI Sha,XIE Gaodi, LI Shimei,et al (4025)
Spatial distribution of carbon storage in a 13-year-old Pinus massoniana forest ecosystem in Changsha City, China = «-e-eeeereeeeeeennes
....................................................................................... WU Tao, PENG Chonghua, TIAN Dalun, et al (4034)
Colonization rate and diversity of AM fungi in the rhizosphere of seven medicinal plants in Xiamen ««««tceeeeeeeeeeeeiiaiaiiiii..
............................................................................................................ JIANG Pan, WANG Mingyuan (4043)

Effects of Cd,Low Concentration Pb/Cd on the contents of phenolic acid and simple glucides exudating from winter wheat seedlings
root and the relationship between them and rhizosphere soil microbial activity = «osseeeeeerereeerimernii
............................................................................................. JIA Xia, DONG Suiming, ZHOU Chunjuan (4052)
The community structure of laccase-like multicopper oxidase-producing bacteria in soil of Liangshui Nature Reserve «eeeceeeeeeeeeeeeeee.
............................................................................................. ZHAO Dan, GU Huigi, CUI Daizong, et al (4062)
Effects of soil rhizosphere microbial community and soil factors on arbuscular mycorrhizal fungi in different salinized soils «++++-eeee-e-
............................................................................................. LU Xinping, DU Qian, YAN Yongli, et al (4071)

The effects of inoculation with phosphate solubilizing bacteria Bacillus megaterium C4 in the AM fungal hyphosphere on soil organic

phosphorus mineralization and plant uptake — «-eeeeeerereereeieiaiiiin, ZHANG Lin, DING Xiaodong, WANG Fei, et al (4079)
Soil carbon, nitrogen and phosphorus ecological stoichiometry of Phragmites australis wetlands in different reaches in Minjiang
RIVET @SHUALY  +veeeereresesssmsmmmmmmninnnetes st WANG Weiqi, WANG Chun, ZENG Congsheng, et al (4087)

Dynamics of soil microbial biomass during early fine roots decomposition of three species in alpine region ««+-eseeeeeeeeeeeeneiaiean..
.................................................................................... WU Zhichao, WU Fuzhong, YANG Wangin, et al (4094)
Effects of simulated precipitation on apparent carbon flux of biologically crusted soils in the Gurbantunggut Desert in Xinjiang,

NOFEhWESEEIT CRINA  + v+ eeerrerenerrnenmmenensmnenruneneseenenemieneremensmnenensenens WU Lin, SU Yangui, ZHANG Yuanming (4103)
Changes in photosynthetic properties, ultrastructure and root vigor of Dendrobium candidum tissue culture seedlings during
transplantation  «+++eeeeererereee s PU Xiaozhen, YIN Chunying, ZHOU Xiaobo, et al (4114)

Analysis of dry matter accumulation and translocation for winter wheat cultivars with different yields on dryland -«-«-eeeeeeeeeeeeennne.

.......................................................................................... ZHOU Ling, WANG Zhaohui, LI Fucui, et al (4123)

Impact evaluation of low temperature to yields of maize in Northeast China based on crop growth model «--«-eeeererereemeeeiiiee.e.
.............................................................................. ZHANG Jianping, WANG Chunyi, ZHAO Yanxia,et al (4132)
Spatiotemporal variations in the reference crop evapotranspiration on the Loess Plateau during 1961—2009  «-+-e-e-e-e- LI Zhi (4139)

Eco-physiological responses of Phragmites australis to different water-salt conditions in Momoge Wetland =~ «+-+eveeeereeeeeieeniiieiin.e.

........................................................................... DENG Chunnuan, ZHANG Guangxin, LI Hongyan, et al (4146)

Comparative study of different earthworm sampling methods ~«-+-+v+-2--- FAN Rugin, ZHANG Xiaoping, LIANG Aizhen, et al (4154)
Geographic variation in longevity and fecundity of the Asian corn borer, Ostrinia furnacalis Guenée ( Lepidoptera: Crambidae)«--+----+
................................................................................. TU Xiaoyun,CHEN Yuansheng, XIA Qinwen, et al (4160)

Analysis on grasshopper spatial heterogeneity and pattern of natural grass in upper reaches of Heihe +e-evereeereeeiieeniiiiiiii...

.................................................................................... ZHAO Chengzhang, LI Lili, WANG Dawei, et al (4166)

Inhibition effects of ethyl acetate extracts of Momordica charantia leaves on the experimental population of Spodoptera litura «--+--+----
............................................................................................. LOU Ying, LING Bing, XIE Jiefeng, et al (4173)
Feeding habits of Lateolabrax maculatus in Yangtze River estuary ------ HONG Qiaoqgiao, ZHUANG Ping, YANG Gang, et al (4181)
Genetic structure of Gymnodiptychus pachycheilus from the upper reaches of the Yellow River as inferred from mtDNA control
FEGIOM +++reesssrsnreeetitiie e ettt e e SU Junhu, ZHANG Yanping, LOU Zhongyu, et al (4191)
Toxicity mechanism of Cadmium-induced reactive oxygen species and protein oxidation in testes of the frog Rana nigromaculata ------
...................................................................................................... CAO Hui, SHI Cailei, JIA Xiuying (4199)
The diversity of scarab beetles in grassland cattle dung from North China «ccecceeeereereimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiieieianens
.................................................................................... FAN Sanlong, FANG Hong, GAO Chuanbu, et al (4207)
Spatial relationships among Empoasca vitis ( Gothe) and Toxoptera aurantii (Boyer) and natural enemies in tea gardens of autumn-
winter season in Hefei suburban = -«+evveeeeeeeriiiiiiiiii YANG Lin, GUO Hua, BI Shoudong, et al (4215)
Effects of vegetation, elevation and human disturbance on the distribution of large- and medium-sized wildlife: a case study in
Jiuzhaigou Nature Reserve «eoeeeeeeeeeereiiiiiiiiiiiiiiiii, ZHANG Yue, LEI Kaiming, ZHANG Yuke, et al (4228)
Research of typical EIPs based on the social network analysis «eeeeeeeereeeeeeeimiiiiiii.. YANG Lihua, TONG Lianjun (4236)
Exergy-based life cycle accounting of household biogas system: a case study of Gongcheng, Guangxi ««+«+ereeerreeereeeniieaiiiii.e.

................................................................................................... QI Jing, CHEN Bin, DAI Jing, et al (4246)
Review and Monograph
The effects of changes in hydrological regimes and salinity on wetland vegetation: a review «-eeeceeeeececeee. ZHANG Guangxin (4254)
Advances in research on the seed bank of a saline-alkali meadow in the Songnen Plain = «eererererereeaiiiiiiiiiiii.,
.............................................................................. MA Hongyuan, LIANG Zhengwei, LU Bingsheng, et al (4261)
A new landscape expansion index: definition and quantification — =+-s-eeeeeeeerenaees WU Pengfei, ZHOU Demin, GONG Huili (4270)
Scientific Note
Response of photosynthetic characteristics of Psathyrostachys huashanica Keng to drought stress «e--eseeeeeeeeemieieiiiiin.
....................................................................................... LI Qian, WANG Ming, WANG Wenwen, et alg (4278)
The antifouling activities of Callyspongia sponge exiracts —««+es-eseeereeeeceaens CAO Wenhao, YAN Tao, LIU Yonghong,et al (4285)



(EBZ|RY2012 F£4EITRE

(AR B B A A2 B A ARBR e AR T, 1T 1981 4F, F2 2RI A= A if
B BT PE R R | 40 WD R B R AR A 252 K JR 7 1) B (I8 75 S P SO 5 P AT 41 AR 25 2 BEE 7
T AN G BB R BT ROT R =0 4 5F

(A2

)y k2 A, K 16 FF4,280 1T, B N E M 70 Jo/ M, e4F 2 B 1680 T,

R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q
2[5 MR SRy X PTOT B, A AT e S G I R 3K, W KRB AR BB | & S5 Be A 1B

TEAEITI

B 100085 JL R IE X XGEH 18 5 H

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEMEME Ll

A
I

(010)62941099 ; 62843362

www. ecologica. cn

HITHRE XIKRE Bl ¥

2

3_!\_‘

Ji

5 & % W ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) Semimonthly Started in 1981
CEAT 1981 453 A 81T ('Semimonthly, Started in )
32 BI13H (20124E7 A) Vol. 32 No. 13 (July, 2012)
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of

H
SHIR &

ol

iT M
E & 1T

ERE

WA

Hiuhil ; AL 5O VE X AU B 18 5
MR L 4 5 - 100085

B35 (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
NS

hEB AR D2

h E R B SRR L
Hiuhik AL HOEEVE X AUE % 18 5
S X 4 5 - 100085

4 4 2 K a
Motk - AL RURE AR AT 16 5
I B 2B : 1R00717
JEITALARER R

4 4 2 K a
ik AR B HARILE 16 5

I L 2% - 100717

LI : (010) 64034563

E-mail ; journal @ cspg. net

4 [ 45 HiL HI )

o [ PR 1B 5 5 2 A )
ik - b wt 399 {546

MR w65 - 100044

AU TR 75 8013 %5

Editor-in-chief
Supervised by
Sponsored by

Published by

Printed by

Distributed by

Domestic
Foreign

ACTA ECOLOGICA SINICA

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
Tel: (010)62941099

www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

FENG Zong-Wei

China Association for Science and Technology

Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
Science Press

Add:16 Donghuangchenggen North Street,

Beijing 100717, China

Beijing Bei Lin Printing House,

Beijing 100083, China A

o o N M——
Science Press [ ——————
Add:16 Donghuangchenggen North g

Street, Beijing 100717 , China |
Tel: (010)64034563 S =
E-mail ; journal @ cspg. net o =
All Local Post Offices in China ‘;

China International Book Trading (%]

] ) ) —
Corporation -

Add:P. O. Box 399 Beijing 100044 , China

9771000093125

ISSN 1000-0933

ERMAFRIT

CN 11-2031/Q

ERNEEZRS 82-7

E LTS M670

EM 70.00 T



	01.pdf
	fm.pdf
	zml.pdf

	stxb201107010986.pdf
	03.pdf
	yml.pdf
	13fd.pdf


