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FEE R 2 SRR 10 BRI 5 P /INE R i 21 ORI Rl 2 RE PR HEA TRIFSY . AR AE TR 267 ANk SR Y SRl A B/ i
13458 1, B ARMAEELIRNAE 7 g, S8 /Mg BB Chalcidoidae HY RS /NERL Agaonidae , 4x/NER} Preromalidae A4S
¥a /NI WV} Epichrysomallinae | #E FEFE/NE T AL Otitesellinae FIZENE#5 /NI FL Sycoryetinae; | JH /NEER] Eurytomidae , %I 8 /N
Bl Ormyridae i/NERL Eulophidae , HeFPA& /NGB Platyscapa coronata J& R HEME— AR E 188 7 X o Eaht& s ; Ak vs
JINUE (1 I 22 T R G 0k, A R 5 AL R /N I 1 L I L e M e AL /NI LE R 0. 1920, 07, AL B /N i v
Camarothorax bismasculinus /NEYE LN 0.36+0. 10 ; Walkerella sp. /NEME LN 0.36+0. 22, Sycoscapter sp. /NEPELEE A 0.310.22,
Sycophila sp. /NEVELL R 0.3520. 13, HEPEZ RG] B2 T BB G Ry /N vk U4 5 10 S5 I 22— ARG A A /)N i i AE i
K | R R AR sk S R A B /DN 23R H LR B WL | Platyscapa coronata , Camarothorax bismasculinus . Walkerella sp. .
Sycoscapter sp. Fl Sycophila sp. A% WFH , Omyrus sp. Fl Aprostocetus sp. A8 WLFH A8 WAD A AELEXT B ULFP B9 B0 JLF- %A 20,
A DLAN R FE B 2R SR P A TR — 0543 B, o P B AR SR S WL 1 R AR TR T 23 (B RN IR, YR R LA/ N B B ) B e 2
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Hie /N e AR Rl HE BE A B 0. 42, M5 AP T 45 50 R 1 H—RkZE (6—11 A [A]) /NI b 28 R 4 2 W 7L | Camarothorax
bismasculinus F Sycophila sp. FUEFy , FLEFTE 4514 0. 56 F1 0. 28, ML K /NG 19 TELAEAL N 0. 025 , M K- 1 v LT
FRFNMEG Ry /N A5 SR 45 SRR, X A8 1) BB 25 BRI SRR SE ) o R ZRORTT R T S AN R A0, 7 B R R B -k 2R I A
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Structure and biodiversity of fig wasp community inside syconia of Ficus virens

Ait. var. sublanceolata (Miq. ) Corner in Fuzhou

WU Wenshan, CHEN Youling® , CAI Meiman, LIU Liang
(College of Life Science, Fujian Normal University, Fuzhou 350108, China)

Abstract: Ficus virens Ait. var. sublanceolata is a common monoecious landscape trees in Fuzhou. In this study, the
structure and biodiversity of fig wasp community inside syconia of F. wirens Ait. var. sublanceolata were investigated based
on 10 plants at two selected sites in Cangshan and Minhou town of Fuzhou. A total of 13458 fig wasps were collected from
267 syconia in different seasons. Seven fig wasp species were found, which belonged to Agaonidae, Epichrysomallinae,

Otitesellinae, Sycoryctinae, Eurytomidae, Ormyridae and Eulophidae of Chalcidoidea, respectively. Among them, only
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Platyscapa coronata of Agaonidae served as a pollinating agent for F. wvirens Ait. var. sublanceolata through a way of active
pollination. Male polymorphism was common in the non-pollinating fig wasps. Both pollinating and non-pollinating fig wasps
showed female-biased sex ratios. The sex ratio of pollinating fig wasps was 0. 19+0. 07, and the sex ratios of non-pollinating
fig wasps Camarothorax bismasculinus, Walkerella sp. , Sycoscapter sp. and Sycophila sp. were 0.36+0.10, 0.36+0.22,
0.31+0.22 and 0.35+0. 13, respectively. Male polymorphism may be one of the reasons for the increase of sex ratio in the
non-pollinating wasps. According to the number and continuity of occurrence, fig wasps could be classified into common
species and occasional species. Platyscapa coronata, Camarothorax bismasculinus, Walkerella sp. , Sycoscapter sp. and
Sycophila sp. were common species, while Omyrus sp. and Aprostocetus sp. were occasional species. The presence of
occasional species had little effect on the number of common species. Occasional species might use the unsaturated part of
the resources in the fig fruit. It might also be that the fig fruit reserved space and resources for the occurrence of the
occasional species. It was the first time that a certain number of Eulophidae parasitic insects were found in fig fruits. This
provides the basic data for the taxonomy and the research of biological and ecological characteristics of Eulophidae insect.
The wasp community composition and structure differed greatly across seasons. In winter and spring ( from December to
May of next year) , there were more species and higher numbers of fig wasps inside syconia, among which pollinating fig
wasps were the dominant species with an importance index up to 0.42. This resulted in a high setting rate of fig seeds. In
summer and autumn (from June to November) , there were fewer species and lower numbers of fig wasps inside syconia,
among which Camarothorax bismasculinus and Sycophila sp. were dominant species with importance indexes up to 0. 56 and
0.28, respectively, whereas the importance indexes of pollinating wasps was only 0. 025. During this period, it was
difficult to find pollinating wasps in the fig. Therefore, the setting rate of fig seeds was lower. The large proportion of non-
pollinating had a great negative impact on the reproduction of Ficus virens Ait. var. sublanceolata. Rain and high
temperature might be the main causes of the dramatic decrease of the number of pollinating fig wasps inside syconia during
the summer and autumn seasons. There were no significant differences in community structure and its annual change
between the two sites. The results of this study provide a scientific basis for the urban greening and biodiversity conservation

in tropical rain forests.

Key Words: Ficus virens var. sublanceolata; community structure; diversity ;sex ratio; importance index

KI#5 ( Ficus virens Ait. var. sublanceolata (Miq. ) Corner) M A4 B B B R RJBHE R IEIT KTRA,
HERRE IR , 222500 TR E AR R AN VS ma DX, JE AR PR U] b SE iR 2 FE AN A T 22 R R
BV FEdTE ZRE g ENRE ENEEJEVE I SO P AN SR BRI LN S R R B i
T A SR AR N RE TR, AR N M X A AL S Y R, AR AR 1—2 AR 6—7 HA 2
AR B AR Y 2R K e  , SRR AR A R 1—3 I, RIHAREE SR N R T 2 B9 A& Ky /N s i R = iR
R/ N e A RGBS AR RTAE Ea A E TR N B R E 2 R R
Sk IR /NI 5 S A RN A B — MR RS EURE SC A 98 7E [ N A4 R WA i, HA BREE B HiIE TR
A4 ) SR A FRAERE ( Ficus virens ) S5HAG R /NG (LA FR | DL R 3 FE B R R P I Bt R 255 L AR
ZHAE 2009 4 3 H—2010 4E2 F[a] SREE T 2 AVFEHD 10 AR A8 4 4F B A3 LR 1 ek SR | X R sk S Y
P/ INE T T 2540 S L 2 PR PR A T | DA SR A - 06 3 ) e A Bt 5 B LRI B 0RE | A 30 T ¢ Ak N BRGHT TR AR A B
Z R R AR 2K
1 A HEERER R

FEHL A AV T4 A AN T e 28 B £ L N Bl (119°12 'E,26°02°N) s BEHE B A7 FAE N T G 1 X _E 1l
KB (119°18'E,26°02'N) , PIFEHISMEAAFARL, R R4 B K IR , JoRE AL 326 d, 4734 H %L
4 1700—1980h,, 4FF-#4 [ /K 12247 900—2100 mm, 4FFEHSE K 16—20 C, /% H 1—2 A, FWAR L
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6—10 C, H&MH 7—8 A, F¥ N 24—29 C FFAXRIEL 77%
2 MIRFE
2.1 BRSNS R A

2009 4F3 H %2010 42 FE], %A Aty 4 BRORHRS (B2 10a, 95 Al—A4) Fl B HEHLP Y 6
BRK A (B2 20a, 23 50 B1—B6) HEATAEE 1 UORES , iC st AL AR BRI, 78 R AR I B sk SR B0 (0 A
W H R RETF AR 40 SR /) i BIDKE P H 8 T, T 120 B3 (20 emx 15 em) BIZ8 20 0 48 ki 45 300 16 s S ik
TG IR IR AR (L BR AR A LAREAC I AR SR ) | Bk R 4% 30 AR (43 5 MR RS TE /N g 0 o KT 4
AR T ARG, 2 1) o S/NETFHIR A SRPIE G SR MR A% 1 Uk, I A N /N R/l
e R P R AR L AR SR IBCT A IS0 = P AE R RS SR N (RS BEAE 7 B N ) /i, ESE IS
Z M5B Olympus ( SZX12-3141) (M 33408, WHICEE B A #s /N e EA T 4328 V858, BT 3R 1 PN 45 /N i ) 2
B IR/ N E T 75% BITERE ARAT

F1 ZEHKEBRRKENSE

Table 1 Individual and the number of fruits

4E Year 2009 2010

H Month 3 4 5 6 7 8 9 11 12 1 2

PAREL Fruits number 20 20 28 12 32 16 60 40 12 8 20

FERE Individual Al,A3 A2,B5 A4,B B2  A3,B3 Al Azl’;lw’ Al,B4  BS B3 B4 ,B6
2.2 Kot

K YRS B Shannon-Wiener Z2 A4 48 51 . Pielou $4775] B 8 BORTE EH 43 1 A #4 Bk SR P /N i 1)
e LR

(1) Margalef'® =& 484K D=(S-1) /InN

(2) Shannon-Wiener Z TS5 H=-3 PilnPi, X Pi=Ni/N
(3) Pielou ¥ EFEEL J=H/InS

(4) EZEEAK LV.=(R.A.+RF.) /2

o, N TR ARECEE NV R RERR T AR SR, S A N SRR R, AL RN 2
RIZ R AR L] R, F. SRR EE | BIZ At SRR SR L] B v 5 Pl /N e P P L A e i o
BAFIERRUE I LR IR T S E RS B0 A 5 Kb LR T 0.5 MRS SR BRI BR S . Br A TR b
#RHH SPSS 16.0 i,
3 &R
3.1 /NI SRR

TEAAEF R 10 BRI R RE b SR 20 T 19 kit 267 Bk S (BI04 ) NG 13458 HUI
14 SR TN SRR T AFECIERD) BT AR (R 2) o BBRSKIR N A AR B/ N RN 2—7 i R REBOR,
BN 50 HAEAT 12 149 H/5R e 11 B3R PIkERL B T 10 sl ss /Mg b, Hm A
By /NGB, R REFE SR N A /N R Platyscapa coronata, KM HEAEAH5y /Mg (1) iV 22 B BN 52 73k
C. bimasculinus /[Nt I HEREAT HSB RN HSM i Fp S 7Y A S 700 il e 5 M i MR AR, IR ik, S Xt
RERETERA AN 55 ME He A2 TE 5 ToI A i e 5 ki SMIE 25 S K R/ N S IRAR Ak, Toi | R REEAA 2R P 55 e
AL TG Ffm H A I eS8 . Walkerella 1) EVHE B B TC (B R HURFAE Frl 40 3 28,56 1 2844k
N, B ESOR RIS 3% TAEA R 28 T 4R IF 5 2 A0 Be 3 56 2 28 LSO A, 38 TFE AL 1 b _bmeih /hfLik
e LR BE DA 55 A 5 5 3 SARTUER , A | BB 4 SR ME MR AR 3L o HEPERS /N X Rl 22 M AT e
S T A TR PR R AR RIS [R] A A B S 5 RS 1 o A [ 0 1 e i R A A A T) 7 24 5 3 s 2= R B AN [
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AR SRR RN A )27 R AR T ] — P R AR , s ] B 2 PR DAy 23 1 AN [ ) A4 L SR W T 30 S T o sl B 22 119
FIWRHIE,

R2 AHBRIRABNMNEFELEME

Table 2 Distribution of fig wasps on F. wvirens Ait. var. sublanceolata in a year

B/ TR VNEIES J143y Month

Family/Sub-family Fig wasp species 1 2 3 4 5 6 7 8 9 11 12
Agaonidae/Agaoninae Platyscapa coronata 565 1396 980 1096 892 43 17 0 0 0 866
Pteromalida/Epichrysomallinae ~ Camarothorax bismasculinus 72 204 228 225 204 247 414 350 1904 787 68
Pteromalidae/ Otitesellinae Walkerella sp. 120 150 36 79 52 20 4 24 34 0 170
Pteromalidae/Sycoryctinae Sycoscapter sp. 156 195 80 32 8 24 110 0 97 0 176
Eurytomidae/Eurytominae Sycophila sp. 150 40 48 68 76 71 115 102 89 230 68
Eulophidae Aprostocetus sp. 23 24 4 51 9 4 2 0 2 0 42
Ormyridae Ormyrus sp. 31 0 0 0 3 0 0 0 0 0 4

TER MR/ INEERE TR LA T ALKy /NI R AL A /N e i R 2R RN B R ] B =5 1, &—FFF=(12—5
T FER /NGRS feh/ e 5 AL 3 (FEREH A FIREHE B 2350015 70.91% F1 63.65% ), #42R
ok s g H B—FkZ(6—11 A ) /MERZEFEE L, Camarothorax bismasculinus /NG Sycophila sp. N
L R E R A R B R /DN B T A5 A R 20 o 81, 75% 1 72, 50% |, J o il 9. 38% A
21 11% W AR SRS SRR . PSR- A 50 A /NI T 7 45 A AL I 80 A I I 25 5, 4R 78k i 3R
(323), e/ A R B, LS AR Ry /N 0 A A, 6 AR ) B R i A R A B T 520

R3 NMERENERNELG %

Table 3 Percentage of different wasp in fig wasp communities

N TIES FEHL A (Study site A) FEHb B( Study site B)

Fig wasp species 12—5 H Month 6—11  Month 12—5 A Month 6—11 J] Month
Platyscapa coronata 70.91 0.51 63.65 3.06
Camarothorax bismasculinus 15.49 81.75 9.38 72.50
Walkerella sp. 2.93 1.90 8.41 1.39
Sycoscapter sp. 4.82 6.34 10.47 1.67
Sycophila sp. 3.96 9.38 5.78 21.11
Aprostocetus sp. 1.89 0.13 1.67 0.28
Ormyrus sp. 0 0 0.64 0

M4 TTRIE A B REMLI SRR IR R 3 20 e B R R IR RO R 25, aTRER I T A FRHLR,
SRR /D IR (BB 28, A TR 80/ | mT R 45 /N e S P SR BRI, T B o A (]
AR (EAERRAR I 1, R 22, /NI 2 M) PR R M A v A R

R4 ARBEMAAFRLRM/MNERER SRR

Table 4 Species diversity index of fig wasp community in the syconia of F. virens Ait. var. sublanceolata in different study sites

Eaii R R Ho R AL ER R
Study site Shannon-Wiener index Pielou evenness index Abundance
A 0.71+0.25 0.19+0.33 0.75+0.05
B 0.90+0.34 0.23+0.38 0.77+0.05
p 0.36 0.28 0.91
P> 0.05 &R A B WAFEZERA B
3.2 /R

GEit 267 A FR/NEIIPELE TSSO SR AT PR SE T T 1500 2SR SRS THE A
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AT 200 ASSRAY 5 B/ NI LU, THAD 2 AR R/ NG ECEAD RS I LEEA T SE T 4R s Ak
/NEEPEREDY 0. 19 £0. 07, 52 3 B 8 0 i o 1, 33X 15 R Al b 6 B A% B A /N B R L 2R DL, AR AR B /) B R
Camarothorax bismasculinus /INEVE A 0. 36+0. 10 ; Walkerella sp. /N LA 0. 36 +0. 22, Sycoscapter sp. /)N
PELE N 0.31£0. 22, Sycophila sp. /NEPELL N 0.35+0. 13, S0 B EME . Fellowes 25 ABFSE T 44 FhaEfEH)
PR/ NSRS BRAT SR L AR AL R b /N et v, L JC e R AR F e /N s P LU A, T Bk BA Sl
o CELTC I e ) R A R N e HE R RO AR SCHR ) Sycoscapter sp. FIl Sycophila sp. () HE dL ELA
Walkerella sp. W R ICH | 1 Camarothorax bimasculinus WA B A B EL38 | A 1% T30 Mk B 26 /N 8 14 1 LY b
) B B 2 5 AR/ N R e 2 AR A T R S B R A Y R 2 —

3.3 /NERYEEE

4
“a3

PR /MR T (AR BT ST HOAAE oo | s
B RN AR R S . TR £ 00
SRR OIS
HLEGAR R 125 S (e MRS 2 |
BEAEI, 55 0. 42, F VKRR R/ & o | T ﬂj m A
BRI R 2 (I 1) FER s St B % | K T e e
BRI L 2B O BB TR RRAT P p o0 atlrf st o Coet™
BERE ST, Camarothorax bismasculinus , Walkerella sp. . Sy- /RIS The fig wasps species

coscapter sp. Sycophila sp. JLFVAEFE#) /)N () H BLAH 2 | ARG RN AR NENE SR

AR, Ormyrus sp. (9B EAGESN, WIS B o 1 the important index of the fig wasps in syconia of F.
et /b e J1 5, 6—11 H AR, Camarothorax — virens Ait. var. sublanceolata

bismasculinus W HEAH 5 5, I8 3 0. 56, WP 5 H

PR A BEAE R Je 2, HWRJZ: Sycophila sp. , BEEAEN 0. 28 (& 1) , 3k — YA B i /N e 1) 0 BEAEAR N, X
9 0.025 , FREIAEAE A /N G 8 T F A A AR AS 18] UL AR/ N E A SRR B IR AR A SR R LT
A BN ML /N | AT AR B 8RN 77 H AR AN R 1 B3 ) 4

4 itig

T ARE T AL Ry /NI 1) e A B A AE B R 25 M 12—5 A AR RS /NI Platyscapa coronata S5
.6—11 HAREM P /N Camarothorax bismasculinus , Sycophila sp. JEPLHEF,

12—5 H RMEAE R L E WIEAEIAE 8 (67£12) d, HILHER, 78 6—11 H I ATEAEIH B 0E S, FLHE
FEHANITE 3—8 H , i AR XY 3—5 H g 20 R332 40 A W A9 T 7 36 b 300 1 R 1508 /)N e R 4K
T2, RREHEAMEACIA ALY 7 01, SO TE 6—8 J BUFA SR N B A% /NI it R D, Y X S B A 2 1% 43
/NI WA SR DA RS S B R R R /NI A A N MEAE S04 R 5 O /N SR AT R LG AR S T
9—11 J ARSI N AL Ry /N RCREATD SR JEARARR AN Ot Tl DL, ) BB 2 R K R g A R AUl 6—11 R N/
BTV RO ES M W AR T 12—5 H o 6—11 H R & F R AEWIEE 9 (43+7) d, AT ILARAL #
NI | LA R SR TR ARSI R MR i, 4 A SR AR TR S8 /NI 1 ¢ B 010 — B (BAE 3 e T ml 7 4k
TR, A1, 6—11 i M M DX AR5 s , T BB 3 /NI 2 75 N I 4 A Y D R 22—

VAR B S R N BAE L Ry /NI 8 LT 4 /N B Preromalidae [ Otitesellinae . Sycoryctinae . Epichrysomallinae |
Sycophaginae Sycoecinae VRl J7JH /NERL Eurytomidae  ZI i /NEERL Ormyridae K BB /NERL Torymidae | i WL
FHb/NERL Encyrtidae , #5#F} Braconidae Ji/NEERE Eulophidae' 2 HAE 45 Rz /INige & A Boi: % 22 bk, nl
B A Bk SR v B AR /NI Sk i DL AR R DL AR & ULRR N Platyscapa coronata , Camarothorax bismasculinus
Walkerella sp. ,Sycoscapter sp. Fl Sycophila sp. , 3£ 5 Ft B WANELHE Omyrus sp. Fl Aprostocetus sp. i, E A THIAF
e DL AP Y Bt LT AT 52 18 DL ﬁl‘?T"JFH H’JEF% PR AL 18— BEURL , o T B AR R A A DL AR )
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TR T AS [RIRVEIR A SZ0 B R & BRI /N 4 B2 HL Aprostocetus sp. AR TEVE RN, HA — & R ER R,
/NGB R U2 N A e AR SRR R ST SR A T S A ORIl 2 AR B

References :
1] Zhang X S, WuZ Y, Cao Z Y. Flora of China. Vol 23, Nol. Beijing: Science Press, 1998 95-97.
[2] ChenY, Li HQ, Ma W L. A study on pollination ecology of Ficus virens and its insect pollinators. Acta Ecologica Sinica, 2001, 21(10) .

1569-1574.

[3] ChenY, LiHQ, Ma W L. Mutualism systems of six fig species ( Ficus spp. ) and their fig wasps in Fujian Pronivce. Journal of Jishou University ;
Natural Science Edition, 2003, 24(1) ; 20-25.

[ 4] Pielou E C. Ecological Diversity. New York: Wiley, 1975.

[5] SunRY, Li B, Zhu G Y, Shang W C. General Ecology. Beijing: Higher Education Press, 1992, 52-195.

[ 6] Margalef D R. Information theory in ecology. General Systematics, 1958, 3. 36-71.

[7] WestS A, Herre E A. Partial local mate competition and the sex ratio; a study on non-pollinating fig wasps. Journal of Evolutionary Biology,
1998, 11(5): 531-548.

[ 8] WestS A, Herre E A, Compton S G, Godfray H C J, Cook ] M. A comparative study of virginity in fig wasps. Animal Behaviour, 1997, 54(2) .
437-450.

[ 9] PereiraRAS, doPrado A P. Non-pollinating wasps distort the sex ratio of pollinating fig wasps. Oikos, 2005, 110(3) . 613-619.

[10] Fellowes M D E, Compton S G, Cook J M. Sex allocation and local mate competition in old world non-pollinating fig wasps. Behavioral Ecology and
Sociobiology, 1999, 46(2) : 95-102.

[11] XuL, Yang D R, Peng Y Q, Wang Q Y, Zhang G M. The community structure and the interspecific relationship of the fig wasps in syconia of
Ficus racemosa L. in Xishuangbanna, China. Acta Ecologica Sinica, 2003, 23(8) : 1554-1560.

[12] Jia X C, Chen Y Z, Zhao N X. A review of Ficus and Agaonidae classification. Guihaia, 2004, 24(5) ; 407-410.

[13] Weiblen G D. How to be a fig wasp. Annual Review of Entomology, 2002, 47 . 299-330.

[14] Compton S G, Hawkins B A. Determinants of species richness in southern African fig wasp assemblages. Oecologia, 1992, 91(1) ; 68-74.

[15] Xu L, Yang D R, Peng Y Q, Wei Z D. Ficus and the wasp community within syconia in Xishuangbanna. Forest Research, 2005, 18(4):
497-503.

[16] Yang D R, Li C D, Yang B. Studies on animal structure and biodiversity on Ficus in the tropical rain of Xishuangbanna, China. Zoological
Research, 1997, 18(2) . 189-196.

[17] Zhen W Q, Zhu C D, Yang D R, Huang D W. Pollinator fig wasp and fig propagation. Acta Entomologica Sinica, 2004, 47(1) : 99-105.

[18] Yang D R, Xu Lei, Peng Y Q, Wei Z D, Duan Z B. Species composition and diversity of fig wasps and figs in Yunnan. Biodiversity Science,
2004, 12(6) ;: 611-617.

[19] Compton S G, Rasplus ] Y, Ware A B. African fig wasp parasitoid communities // Hawkins B, Sheehan W, eds. Parasitoid Community Ecology.
Oxford; Oxford University Press, 1994 343-368.

[20] Bronstein J L. The non-polinating wasp fauna of Ficus pertusa; exploitation of a mutualism? Oikos, 1991, 61(2) ; 175-186.

[21] Kerdelhue C, Rasplus J Y. Non-pollinating a frotropical fig wasps affect the fig-pollinator mutualism in Ficus within the subgenus Sycomorus.
Oikos, 1996, 75(1) : 3-14.

[22] Hawkins B A, Compton S G. African fig wasp communities: undersaturation and latitudinal gradients in species richness. Journal of Animal
Ecology, 1992, 61(2) . 361-372.

[23] Cardona W, De Ulloa P C, Kattan G. Non-pollinating fig wasps associated with Ficus andicola ( Moraceae) in the Central Andes of Colombia.
Revista Colombiana de Entomologia, 2007, 33(2) : 165-170.

[24] Xiao J H, Wang N X, Li Y W, Murphy R W, Wan D G, Niu LM, Hu HY, Fu Y G, Huang D W. Molecular approaches to identify cryptic
species and polymorphic species within a complex community of fig wasps. PLoS ONE, 2010, 5(11): e15067-e15067.

[25] Mcleish M J, van Noort S, Tolley K A. African parasitoid fig wasp diversification is a function of Ficus species ranges. Molecular Phylogenetics
and Evolution, 2010, 57(1) ; 122-134.

[26] Astrid C, Roula] Z, Gwenaglle G, Arnaud C, Peng Y Q, Yang D R, Rosichon U, Santinelo P R A, Finn K, van Noort S, Carole K, Rasplus J
Y. Out of Australia and back again: the world-wide historical biogeography of non-fig wasps ( Hymenoptera; Sycophaginae). Journal of
Biogeography, 2011, 38(2) : 209-225.

SE Lk

[ 1] KFSE, RME4, WFa PEEYE B8, S0 doat: B, 1998 95-97.

[2] BRE3, ZRIR, DR by LR B M A 28R 5T, AR5, 2001, 21(10) : 1569-1574.

[3] BRo3, ZRIR, D% WA o Mia MR/ MESLAE R R I MR, 8 Remi il BARFIAERR, 2003, 24(1) ; 20-25.

[5] IMEK, 20, EEH, MES. TEAESY. Ut S mAEE, 1992; 52-195.

[11] 1k, BIR, SHB, ERAH, SO FERRRARAARRR R /N A5t Sl SE R A 352441, 2003, 23(8) : 1554-1560.

[12]  BIEOR, BRIGAT, BAEESE. A0 SHa/NER / 28 0 sE it . T PEREY, 2004, 24(5) « 407-410.

[15] %, koR, eHat, SMEAR. PURURGIA LR R/ NS . Mol B4, 2005, 18(4) : 497-503.

[16] BRI, ZF0IA, B, FOBURG I AR PRI SRV 2510 5 ZREERE ST, Sh~#0F5T, 1997, 18(2) : 189-196.

(177 WSCA:, RUIR, MR, BRI A/ ME SR SERT. BeAHR, 2004, 47(1) : 99-105.

(18] MRIR, 1héh, WHLL, BUER, BAbR. oA/ NEFER IR AL S Z R, Y ZREE, 2004, 12(6) : 611-617.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.5 March,2012( Semimonthly )
CONTENTS

Statistical characteristics of eutrophication process in Dianshan Lake «---cceeeeeeeees CHENG Xi, LI Xiaoping, CHEN Xiaohua (1355)
Cadmium assimilation and elimination and biological response in Pirata subpiraticus( Araneae ; Lycosidae) fed on Cadmium diets ------
.................................................................. ZHANG Zhengtian, ZHANG Guangduo, ZHANG Hucheng, et al (1363)

Effect of co-cultivation time on camptothecin content in Campiotheca acuminata seedlings after inoculation with arbuscular

mycorrhizal fUngi  ««+eeeeesssesmmremerere et YU Yang, YU Tao, WANG Yang, et al (1370)
Relationship between frequency of sandstorms and air humidity as well as plant phenology: a case study from the Mingin desert

AT@A  +eeevermenrnenen et et e e e e e e e e e e e e e e CHANG Zhaofeng, WANG Yaolin, HAN Fugui, et al (1378)
Genetic diversity and evolution relationship on mtDNA D—lOOp in Tibetan yaks ..................................................................

....................................................................................... ZHANG Chengfu, XU Lijuan, JI Qiumei, et al (1387)
Geostatistical analysis on spatiotemporal distribution pattern of soil water content of forest gap in Pinus koraiensis dominated

broadleaved MixXed fOrest ««««s-eeeeeerereerrmrmemmmnetmiureiiiaitiaraieeaiaeeaaans LI Meng, DUAN Wenbiao, CHEN Lixin, et al (1396)
Soil nitrogen and enzymes involved in nitrogen metabolism under different vegetation in Ziwuling mountain in the Loess Plateau,

(00T T T T XING Xiaoyi, HUANG Yimei, HUANG Haibo, et al (1403)

Soil carbon, nitrogen and microbiological characteristics during bamboo high-speed growth -«-eeeeeeeeeeeieeiiiiiiii
.................................................................................... WANG Xueqin, ZHANG Qichun, YAO Huaiying (1412)
Effects of long-term increased soil N on leaf traits of several species in typical Inner Mongolian grassland «+eeeeeeeveeerieeeiiiiiiniinn.
.................................................................................... HUANG Juying, YU Hailong, YUAN Zhiyou, et al (1419)
Influence of arbuscular mycorrhizal associations on the interspecific competition between mycorrhizal and non-mycorrhizal plants ------
................................................................................. ZHANG Yuting, WANG Wenhua, SHEN Hong, et al (1428)
Structure and biodiversity of fig wasp community inside syconia of Ficus virens Ait. var. sublanceolata (Miq. ) Corner in Fuzhou ---
.................................................................................... WU Wenshan, CHEN Youling, CAI Meiman, et al (1436)
Growth and photosynthetic characteristics of Epimedium koreanum Nakai in different habitats «eeeeeeeeeeeeereeiniiii.,
.............................................................................. ZHANG Yonggang, HAN Mei, HAN Zhongming, et al (1442)
The critical temperature to Huashan Pine ( Pinus armandi) radial growth based on the daily mean temperature ««-«-ecevevevereeeeeieene.
................................................................................. FENG Xiaohui, CHENG Ruimei, XIAO Wenfa, et al (1450)
The analysis of grade diversity indices of butterfly community in the Three Gorges Reservoir Area of Yangtze River «--e-eeeeveeeeeenenns
............................................................................................................ MA Qi, LI Aimin, DENG Heli (1458)
Research on dynamic characteristics of photosynthesis in muskmelon seedling leaves — «+eeeeeererseeerenininiiiies
....................................................................................... HAN Ruifeng, LI Jianming, HU Xiaohui, et al (1471)
Effects of different winter covering crops cultivation on methane (CH,) and nitrous oxide (N,0) emission fluxes from double-

cropping paddy field ««eeeeeeereeeiiiiii TANG Haiming, XIAO Xiaoping, SHUAI Xiqiang, et al (1481)
Variations in groundwater levels and quality and their effects on vegetation in the western Grurbantonggut Desert =~ «+ee-eeeeeereeeeeeeenes
....................................................................................... ZENG Xiaoling, LIU Tong,ZHANG Weibin, et al (1490)

Carbon and nitrogen stable isotope characteristics of particulate organic matter and zooplankton in Liuxihe Reservoir -«----eeeeeeeeeeeeees
................................................................................................ NING Jiajia, LIU Hui, GU Binhe, et al (1502)
Selection of vegetable seeds native in China instead of the cress seed for evaluating the maturity of biosolids ««+rereeererereriiieaiieens
....................................................................................... LIU Songsong, XU Tianfen, WU Qitang, et al (1510)

Effects of anthropogenic nutrient input on organisms from different trophic levels in Hanfeng Lake: evidence from stable carbon
and Nitrogen iSotope ANalysis «««---««--ssseeeessmreesmrianria e LI Bin, WANG Zhijian, JIN Li, et al (1519)
Temporal and spatial distribution of phytoplankton in Liusha Bay --------- ZHANG Caixue, CHEN Huiyan, SUN Xingli, et al (1527)
Study on the supercooling of golden apple snail (Pomace canaliculata) «++--+++=+++=sssssseermeemetmitiniiaiie et
.............................................................................. ZHAO Benliang, ZHANG Jia’en, LUO Mingzhu, et al (1538)
The effects of rice growth stages on the ovarian development and take-off of Nilaparvata lugens and Sogatella furcifera «---++evveeeeees
............................................................................................. CHEN Yu, FU Qiang, LAl Fengxiang,et al (1546)
Cold tolerance of the overwintering egg of Apolygus lucorum Meyer-Diir ( Hemiptera;Miridae) ««-eeeeeeeeeeeeeeeinmariiiiini.,
.................................................................................... ZHUO Degan, LI Zhaohui, MEN Xingyuan, et al (1553)
A suggestion on the estimation method of population sizes of Niviventer confucianus in Land-bridge island =~ «+eceeeeeeeeeeeeieieienii.e.
................................................................................................ ZHANG Xu, BAO Yixin, LIU Jun, et al (1562)
The carbon footprint of food consumption in Beijing «-«+eeeeeeeeereeemiiiiiiiii. WU Yan, WANG Xiaoke,LU Fei (1570)
Anthropogenic phosphorus flow analysis of Hanshan County in Anhui Province «««««--ssseeeesesmmmresiiiiiriiiii i
....................................................................................... FU Yinyin, YUAN Zengwei, WU Huijun, et al (1578)

A laboratory study of auctions for water rights transactions in inland river basin: a case study of irrigation areas of Heihe river

DASIIL  +veeeeerenenernenunenenetntneaten et taea e et east et ea et et ea et et e ea e eeaas DENG Xiaohong, XU Zhongmin (1587)
Review and Monograph
A review of the effect of typhoon on forests ««+«-++++sserrrerersreriiniiiii LIU Bin, PAN Lan, XUE Li (1596)
Research progress on the effects of ocean acidification on coral reef ecosystems — «+oeseeeeerrerrieiniiiiiii
........................................................................ ZHANG Chenglong, HUANG Hui, HUANG Liangmin, et al (1606)
Interspecific competition among three iNVasive Liriomyza SPeCies — «++++swseessssurrrssmmmttte ittt
........................................................................... XIANG Juncheng, LEI Zhongren, WANG Haihong, et al (1616)
Indicative significance of biogenic elements to eco-environmental changes In waters «+eseeeserererarieiiii
............................................................................................. YU Yu, SONG Jinming, LI Xuegang, et al (1623)
Recent advances in studies on dissimilatory Fe( Il ) -reducing microorganisms — ««+«eseeveeseeeensen LI Huijuan, PENG Jingjing (1633)
Discussion
Ecological vulnerability research for Xilingol League, Northern China ------ XU Guangcai, KANG Muyi, Marc Metzger, et al (1643)

Scientific Note
Spatial distribution and species composition of zooplanktons in the eastern tropical Pacific Ocean off Costa Rica  ++oeeeeeeeereeeeeeennnes

............................................................................................. LIU Bilin, CHEN Xinjun, JIA Tao, et al (1654)



(ARSI B B A 2 B A ARB e AR TL, RIF)T 1981 4, T EARIEA B

(EBZ|RY2012 F£4EITRE

Ji

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

TEAFIT R

B 100085 JL R IE X XGEH 18 5 H i

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

WEMEME Ll

I

(010)62941099 ; 62843362

www. ecologica. cn

HATHRE XIKRE Bl ¥

5 5 F # ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) (Semi bl S din 1981)
(ﬂéﬂ T 1981 4F 3 Hﬁ'ﬁql) emimonthly , Started 1n
F3E FSW (201243 H) Vol.32 No.5 2012
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of
Mok - U STHEE KB 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLIE 2 (010)62941099 Tel (010162941099
www. ecologica. cn : .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn Shengtaixuchao®@ rcees. ac. cn
ey S ees. ac. ¢
I ig FI? )gi S R Editor-in-chief FENG Zong-Wei
g DI
IS RL 2L A Supervised by China Association for Science and Technology
B hEESE S
cp [ RS e A A PR IF ST 0 Sponsored by Ecological Society of China
Huhil . b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M B 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H i 4 & I3 it Published by Science Press
Hihk . b AR IR LT 16 5 Add:16 Donghuangchenggen North Street,
MR B 2wt . 1RO0717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A
Hitik . AR FEIAR AL 16 5 Distributed by Science Press m 22
Eﬁﬁﬂéﬁﬁ% :100717 Add:16 Donghuangchenggen North g
Eﬁlﬁ 1( QIO ) 6;‘334563 Street , Beijing 100717, China 1 —n
-mail ; journal @ cspg. net Tel: (010)64034563 O /-
N - = :1: 3 o N
2l N in‘li] é%’ﬂgﬁﬁ‘] B a4 N E-mail ; journal @ cspg. net O
B T hEEERE A S BN - =0
Hidl . LT 399 {546 Domestic All Local Post Offices in China = 8
H}Bﬁlgﬁﬁ% 100044 Foreign China International Book Trading 8 S
f' %%E SRy P = Corporation - 'l:
i Al OAE S LTS5 8013 5 Add:P. 0. Box 399 Beijing 100044 , China =
ISSN 1000-0933 4= = =
N 0o ERSIMAF LT EREERS 82-7 ESEITRS M670 Efr 70.00 T

CN 11-2031/Q



	fm+ml-zw.pdf
	stxb201101140076.pdf
	ml-yw+fd.pdf



