BERESFR 2004F4H FiskE Ba4M
CHINESE JOURNAL OF APPLIED ECOLOGY, Apr.2004,15(4):627~633

REBRBR/NEMEBRINBBERAELEE
MFETEFIER”

KU AEE KER B B UHEE HAE

(FEMFREIURARFHEBE, B 666303)

mf

(BE] RAZMHEBEEURA KRR YR B R RS T TR, FEEARTH
E/EEREN EAMFEURTHARNETER SRR, 6 HRABBRIMENHRITHREE
BERBMAER MR BBRELEERFI L, FERR~TETRBE>TE THIBE, #FTFI L,
WE>TRE>FES FERMARMERRAEINMEEENETALERALARTHRKBREE
BN ERREEREEMNLENESHRRT- 0 E LB KL BEEET TR, W RE
BR LRI IER RSB R S E R R Y SRR R B A ST

X@iE EEE BRI HROAME EEEE KEESH BEURSA
XEHS 1001 -9332(2004)04 - 0627 - 07 HES#ES S718.7 XHERIRE A

Comparison of habitats and seasonally differentiated distribution patterns of fig wasp populations associated
with Ficus racemosa in Xishuangbanna. ZHANG Guangming, GU Haiyan, SONG Qishi, XU Lei, PENG Yan-
giong YANG Darong ( Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla
666303, China).-Chin.J.Appl. Ecol .,2004,15(4).627 ~633.

The population distribution patterns of fig wasps associated with Ficus racemosa in Xishuangbanna were studied
by using several indexes. The results indicated that the distribution patterns of 6 fig wasp species were all clump.
The aggregative intensity of pollinating wasp ( Ceratosolen fusciceps) population at primeval rain forest was near-
ly equal to that at seriously disturbed site, whereas they were both much higher than that at moderately disturbed
site. In the meanwhile, the population aggregative intensity for the same wasp species was higher in rainy season
than in dry-hot season, and the lowest was occurred in foggy-cool season. Non-pollinating wasp ( Platyneura tes-
tacea , Platyneura mayri, Platyneura agraensis, Apocrypta westwoodi, Apocrypta sp.) population and each of
their sex group were varied significantly in aggregative intensity, responding to the habitat change and seasonal
alteration. The protection of original habitat should be focused on the protection of the mutualism of Ficus race-
mosa and fig wasps.

Key words  Ficus racemosa, Fig wasps, Population distribution pattern, Mutualism, Environment selective
pressure, Xishuangbanna.
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BEIRE WY RIS EEAE 27k, i
DX A 4% B A0 T 5 2 B B AR R R L S R
MR TR AT A R B E TR/ DR, il T
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TSR 3tk X 62 F o [ 7 A1 B = 45 T 98, b T BT
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Rt Sk, BEEEZWAARBES AR REER. 5~
10 AEFEXEEEERIMPI SN ERSH, W £, 2
WE;1 AZRE 4 AEERTHEXEMEN, TREN,
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mm, B T FEPUEEE, HEM N FRFE LK
WHRHKRSAHZ LK E R (B 631.9 m), EHIR
21TC,>10CiEZIRIR 7639C, &M H (6 A)HiR 24T, &
H( A)ENR 15.2C ; MR E 87%, FHKH 0.5m-s™ 15
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FEFEF L 1532 mm, 2P, (5~ 10 A)FEN 1250.4 mm,
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M, % X i F i gb i b 4, iz B R0 AR 5 £, @i 5
P T AR A A 9 3 0 X b, 1 B A B K R IR, SRR
EMERERA, AR EED.
2.2 REBRESERHEELAKRMAEELE S
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AR OLFERE R L TS O B, B 2 58 RS AR
RABFRBE WSS/ R ER LSO CLBRE, 27
REFNTEZRR, ML ERER . HE Gl ZMMER,
e 1 (6] BRAE A SR & ERR B aTEATT 540 5 S BV B  TERTHA
(pre-female phase) . i 7 8 (female phase) . [8] 7E #H (interfloral
phase) JEETE B (male phase) #1 {£ /5 1 ( postiloral phase) . H 77,
ETE S SN BRI ST B, FE MU B A 6y /D B BT SR 7= SR A0 4%
B, MEEENERER L EEECR MEFTIRLERE
AR T H A aH R
2.3 6 HERRBERAINENIBELEYERE

EFRERRABERANEHREIFRME . ERXAER
RAVS AN, BHAE AINLREER /DR RS K=
GHERRECRTRUEBEEFHFAATEREREFTR
REBEHAASERAMETE NE—-BRTS, BN
WNAEREE. EEIUSY, ¥Rt s HEERPERET
Sycophaginae L] Platyneura testacea \P . mayri \P . agraensis
F1J8 T Sycoryctinae B8 A pocrypta westwoodi \Apocrypta sp.
F.oo HM/NEMBERYLH, MEREH. ENNENEEE
A BE R JF & : C. fusciceps < P.testacea < P.mayri <
A . westwoodi 2 Apocrypta sp. < P.agraensis. 4 EH L
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BB P. testacen 33 3 #E ¥ (gall-maker =¥, galler) 13§ &
(competitor) (3 {58 /&), P. mayri 1 P.agraensis 515 B
&, Apocrypta sp. fl A . westwoodi H L 4 ¥ (parasitoid) 2k
B34 # (inquiline) [5.20.38]
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TR E&(ZERER LS )NER, A 120 BEYRN
PP ERERLERORSRE, ERREHERRE
HAERFE, REWERIZHNS W RA T LS. 78 WS/
B e, A CRERRER Y, TP A8, B4R R, A O RF
FREE, BRHARAEERNL XN/ DSASFHENEGRER
B ZREFFERMAETFER B REAB/PERAN 75%
TR IRTF.2002 £ 5 AE 8 AMELLT RN ERE
BR/DEETHREER, et 80 R X P E L BER
BEWRTAR B RN R R EEAT T LR L BB
A 314 M EBHE RO PHR /LR TR

ELARATEMNEN, REFE LT HNBRETR
B, MRS RNE R A YR SRR R ZH)
MEES (LS HOEER, R EYEMETSESERTE
EREF®.
2.5 FEAE BB

Svedberg(1922 )5 B IV A HE FE VLY B S BV B 2 1T 2 )
BRI 20 42 60 EARLLRT A (I1% B 440

F1 cHRRBBAR NSV HRBOLE

WA R EAHEFERA MR TR S U s
WEBZRER. G T EHEEEEM Greig-Smith #1478
BT RTES RSB A RE (IR E R LR
ok Qliolan 3 AP AN ik e o g ik U ) TR ik 2
SR EREMBEESHTRS, WNERA R ZF A
I — S LT B8 T A8 R BT 5T 1% 91,

AER.THEAEAYM DI = V/m BEERCI = Vim
- LEHHEBE M = V+ (V/m) - 1LLERERE PAL
= M"/m .Green 8L GI = (V/m — 1)/(n — 1) HIf 1 =55
BER ek =m/(V/Im - DHTERYEHEEDD =[1+m
+ (m/R)]/(1+ m) SEHEH7110.28.36.43,48.49.52) 5y sl ) iy ¢ 51
R/ GE R T R 3 LA LB AT T T S M R A
i ER T BRAZWER, A HG = (VIim - 1)/
2/ - D)RBAGERERERR AN B EE. £
ARP, VENGEZENTE, m B/DGEZEHHMHE, » B4
RE.

3 FERE5HH

3.1 6 MEREBEBR/ I NEWNES R

FARIRT 6 Wy B A 4G BRI E B8R —
HER. DI>1,C0 >0,M" >,PAI >1,GI >0,PI
>0,DD > 15t > tay_1.0.01, 228 6 MR AR ENAT
(XD.ETHE/ HELEREKY  HrAREE#HEE
PR, R, RUMNBENRERERS, K
Z, Mg, stk B, C. fusciceps A . westwoodt
M P.mayri MRERE RS, MER 3 MRBERE
—& BT I et 8K A 4514

Table 1 Comparison of population distribution patterns of 6 fig wasp species associated with Ficus racemosa

ks FHEK PR | REHEN THHATE RSMEEN GrealN EH2BE TEYH LBk 3

Species DI t-value CI M” PAI GI Pl E¥ DD Pattern

1 879.29  10987.41°*  878.29 1167.84 4.0333 14.8863 0.3297 4.0229 B4 Clump
2 75.46 931.52" " 74.46 141.62 2.1088 1.2621 0.9019 2.0925 B4 Clump
3 117.11 1452.52**  116.11 263.58 1.7873 1.9680 1.2701 1.7820 B4 Clump
4 80.59 995.64" * 79.59 112.55 3.4143 1.3490 0.4142 3.3432 R4 Clump
5 149.69 1860.05° * 148.69 191.43 4.4781 2.5201 0.2875 4.3986 R%4r 4 Clump
6 62.62 770.90" " 61.62 100.17 2.5987 1.0445 0.6255 2.5583 BH57 Clump

1. Ceratosolen fusciceps,?2 . Platyneura testacea,3 . Platyneura mayri, 4. Platyneura agraensis, 5. Apocrypta westwoodi, 6. Apocrypta sp. * * P <

0.01.

3.2 EEMEYHER

X GETAR, FET B o E T MET 3 #
AR ERRHUNTHE . FRE . TREIANAFVZHE
B HEFHE/HELER)LERR, 0/ %
MEERERNETERETAWHE(E 2).

XFEEEREWN, EHE C. fusciceps FH ¥
EREWAAE PN REBRERZEST
HETHHER, R, YIEETHARZE —ERE
PAR TG E 0/ e F B R ERE 2 BIREE,
HREE Tyt — S mB, HREBREX S KEE

& Ak N C. fusciceps BESR AL S B A FEEA
AL, T Ak e U A T 4 3 — 20 B B [m] - B P A o
B ESEREHIR, A. westwoodi THEE, M | 1
HERAREHRAETETRBE, B RELEE
FEETHHE . R, FBH Apocrypta sp. HIEKH
HEA B AR EH R —RAREEAEE Tt
B, EFGEWHRTRERE BT R, Platyneura JB
w3 MNERI L L — B A, IE~ET
WHERERE R &, MEBWAM S E TR
2 M T # T RELAHE AR K.
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Table 2 Comparisons of aggregative intensity for each fig wasp population and each sex in different habits and different seasons by means of employ-

ing t-value of Variance/Mean Method

& e3:l JREGRTAR RETFHmE SAETHRER LiE3 EHE T#hE
Species Sex Primeval Moderately Seriously Rainy Foggy-cool Dry-hot
rain forest disturbed site disturbed site season season season
Ceratosolen fusciceps P 6950.57 1862.19 6683.89 9918.45 1135.98 1676.87
¥ 4404 .82 1374.03 3967.48 5999.71 1000.87 1089.44
3 3533.48 691.02 2660.18 4729.28 291.52 740.86
Platyneura testacea P 350.68 125.63 584.46 812.93 79.98 82.91
% 249.12 106.50 520.96 631.24 77.72 83.54
3 170.45 56.23 169.79 311.15 19.88 17.82
Platyneura mayri P 506.76 551.80 1109.05 1252.93 239.00 498.05
% 345.39 363.97 865.25 955.68 176.69 375.16
3 280.83 301.41 488.81 591.29 96.17 175.32
Platyneura agraensis P 466.37 478,12 715.29 900.06 336.02 105.02
s 348.87 369.97 506.09 628.84 275.41 71.22
3 127.48 172.78 274.61 351.90 100.31 39.68
Apocrypta westwoodi P 992.22 1928.69 279.65 1721.09 60.94 44,88
% 383.88 998.86 237.34 755.41 23.73 26.37
3 693.38 996.07 147.03 1202.75 55.03 33.09
Apocrypta sp. P 225.27 277.12 695.60 764.19 127.29 232.81
2 143.37 227.68 414.47 517.23 74.72 135.81
3 126.36 153.20 343.56 366.69 98.10 123.43

P: /N EE Fig wasp population, ¥ : ¥ Female fig wasp, & : BEEE Male fig wasp.

EFVERITE, 6 FHFR/NEDERF L IR
WERES A, BN ¢ HE REMEZENE R FM
L, B2 BIREHE W 8.73 £5(C. fusciceps) . 10.16 £
(P. testacea ) 5. 24 15 (P . mayri ) 2.6715( P. agraensis) .
28.24 15 (A . westwoodi ) 16.00 15 (Apocrypta sp.), X
AR ZEIEFRNE/INERERENRES, £EHE
C. fusciceps FIAEAZ T /NEE P. testacea 172 HESE B T HE
¥, T Apocrypta JB& 2 F/NETE R IEFHK, P. mayri
M P.agraensis IREZE R EMN. NEmFEH T,
NEHRERETAE NI, C. fusciceps P . mayri
M Apocrypta sp. £ B E T, P.agraensis #8255 T B,
P. testacea Fl A . westwoodi MARIF 5. H ], 5 Frak
ZH/NENFAPESh S RILH BR M F 2L, Xt
TtehrdE, BREREE T E B L el Bk,
BARFFREE .

RRBRRPDEMBEIMERANERNETE
A—HTHEEAEMBEXEFEANER, 5—F@
2 B L FIAR v L B A A e R A AL 1y Bt P 1
PR PR 5K .

4 7 #

4.1 EREWR/NDEFBEAREDMERHRE
HRFH, RIS EMFEM I HE R ARE
A, X B S B A ) B RAFAE (To P B SR 5
R FHORUE S ) R A MBS R T g e 197
RN T PR TR R ML T i A T H
HE T S B 48 KR 4 B (6], OB BE S AT AR R R 3
ERNAETHIESAHRMEE. BRE A FREL

ST AT R AR X 50 A B 13 R FF AR b, FE S R
B R AR B T Bm RN T UK
2N, PRI 20 A T IR B U ) 9 A
A3 T8 B B, A ) AR B B SR R A 3 X BT 4k
(Y7 25 L b %0 (6 L R R 40 A 22 3 A AR AR B 8 ) BRI
RESM. BN EZHHNTFESRDEREHZ
B2 0 ST AR (R N AT SR, BT
VAR e/ AR Se iy FE AL 40 /N B AT PR OR LR E
KB PME TR X T SR A i I 2 B R B Tk e
RO BRI, BIR B R, A E /b
4 T (B3R SR AR B 1 R R B KA B 22 R AR A 4R
e EL B A SIS R RIEIZ R ELE
RHEN T 2 38 5k (R eR 5 E TAE MR, [ &
BRER- R E L EL A TREKF LR
1 5T S R AR 1R PO AR — R AL B E X R
AL, FEAE A A TK S b5 Rk A A+ A BiE
55 09, X A 35 8 A T AR B0 S A 2 UK 4 R
MMEIKF B R SE AR (] SC R B R R A SKF
IS En ok RIS St 2 o e ol SRR R e ¥
AR, T EBR- A E L AR ENETEH
#EE RIS,
4.2 /NEMBESHERZEELIEESEEX
BER R, B AR IE 30 S B0 70 DUR 9 R
ARAE SR BT AL B R AR S /N R Y R B S A A R
TR EF GRS, BRRBREER
HHEEHEFHANMESSENMET S H
HEAWHEEE, B2, LT FraBE8ERE
MR R RABEERE, KRR S8 EHRER.


http://www.cqvip.com

4 # S RABER DGR TR EREERMETER LR 631

R, BERER P EEAFCAHILTLAEME
AT BERBTEREERAE IDZZHE
RURMRER=WIESIR G /NERE VB M
BAREMTREXUS FUERN-EREEEL
HEMATRT, F W M BEB M B & 275 18/ ok
ETERERBESARBISRIIE S R, Y4IEHR
HBHREIANTHEBERRAKRA—HET EPET
Wb B, BRI ERE RS ST RNRTMRTF.
R T B & R AR AR R A K SR R
BOUBEAEEZEHEMmE RN FEN
(F. religiosa )TN E FAE S5 “ Bh#HLRLTE B 09 /=48 T 2K
RIPERAERE EHES T REEHRE AKX
A AL YRR TR . XK, {54 & 7ER — 18 63 A
HARIIMEESERFENE, EmEHESA
MR EEFEHNESE. XEEERULR— 414
A —— A R & ) B N R B R S
A RERS; EAN LM AEXERREIR
B, BN, BRS5H AR R ER bR
FE LA, RS B R ZF R
R BB A R R R R E T ENEEA
AREBREPHEREMAELBE RO mx
ERESERRERE THERETEE T S
BEA-FEEEREFABERICWEZEES £
W E MR R S HORIE B T K (AR ) Rk
N2 {RAE W 0 738 R B 3F 8F — 2 SR AR - &
FHERELARNEERES AR THRELES, X
FEBEEABRBREE ER-EREELEILEKY
BEAL B E YR A REHL RFT Hr 4, [F] BT, 4% Ef /e fp
BREBERA EERRABERK, FREND
FEEEERMESREEZI TR 4,
LN T — 2 B e ff /N i TR R R B B
AE, XREERE LR E M ERERE IERAER
A ARG LR EEARRHEEERESR
EETFHRESE? FEAN, ERETEN . BRY
S BRW LHMERE | FEBER4-60 K, BRERH
R 10 T (FEEDS AR, M ER™ R
1780.21 % 699.91 R (XS, N AER), =&/
¥ 289.55+504.58 3k, T RBHERIENE R
EEAFIWERE  HK, AV ETHBEERE RS
MRS T ERRWIES B, WHEH B M2 M
AOWBINMBRT 55— HAHEEHEMSER-15
MEFLERRMEYFEGFRBERM, AV™E
T4 0H B AR T RE SR /N BEIE A0 5N 25 /N R
MEEMLXR, FEAZEFMHFAZSFATLXR

EEBRINHSG, B X ARERRTE EERNRE
MEZI R BEREY A, PETIRHMBENES
FESBEHEMTFREFARRETEXRZL, XKBHE
55 BEFNAR XS (F S48 FR K ) B RT3 K, 45 B[R] B8 iz
MTEHBEAS, BE AREMK, %, XEHF
A REFHEN Y FE N EFIRRE MR,
B, S/ NEFE— R Y P EENTE TR E, 1B
WEMEENREFNEMREYA BRAERCE
HTAEREREER/INEER AT RN BRETE
B KBS RS MR mEDY. BT
W, EANTETHRESTRERG G0/ A=
BESMEESRERAEREL A& N LEE
FRIE, ISR Z R ks E E VT4 EFAHL
FEHERES.

TG/ NS, Platyneura J& 3 /N
HTHHBRRERERS, MERERKMHET
PR 2 HAERTHAMRAHEERK. XA R
B ZJA B X IR 5y P 3h i B T R A K (mAE
ETHERERETMAAKR), BHENSFRHER
AR, % T — 2 kBT B A 69 SR ) Ak R
BE MESAGREEEMNAEEMSREEL®E
XL IR IR R S K. Apocrypta J& 2 B/
BAFEFHANEESFEMEREINERY
Y, ECETHHE, —FHAR/NERE B
BERERE, _EHEFNEEENTERESE
ErEAETERBEGESHEIELY EERE
BIEARNT RS T A A FES = SFEE o Xt
B A LRSS LN ESENE
RFH#H—FHHRE.

4.3 /INEMBESTHEBMNETHTREER-%
MEELEILERXRRYEN

FEBEA [R5 o B SR A SR /N e 0 o B 53 A0 45
B, UER, FENREETHBELEARSORES
M, ZEEhFE/HELEELEN  HERNBER
Bl HEEEHEMN 2.67-28.24 1% X FHHM
FREMBTHERNEFEHFHRITCMEI ™
5p3g B —— MR BRRR SR M TE B — MR B E -, st
RS ZEFERRNEE(EENANE)FX.
NI ENRE, ERERES BBV AEH
BN SR e b 4 O 550 R B A, 5X K A — 00 T 3% B
THREXBEEMS G E mES, By ER—
WRAS PSR E, HEA MM e (i
Bl A) [409) ST Apocrypta JB 2 Fit/NER T P HE
AW ERSERERR, HHE M REE.
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FEEREML, §EP A. westwoodi MR LR
InfE¥ e Apocrypta sp. MHEIE SEZE (¢ HETR
MEMBRENENTEN 2FE), RERRTEW
HERWER T ER AR ER A H L REE T,
HEMEFMAHE K. Platyneura JB 3 B/,
P. testacea MTHEM R M E AR —H(FEXF
FENREBEMNAFEES), XATERE TZH
N RHE B 5 G [F] — B B W METE W TR, TERR R
HRENERTENEEEAERT, 2/ &S
Tk R RS EME L T RE RS, f R
E’J%%ﬁl&:%ﬂq;{:ﬁbﬂ B2 AF P mayri
M P.agraensis FIREX W ESE R A BGRMIE Y1
(RmET XN HE), KW ESANRE MK
HIFAKE.

FEFESUR M, T4 3~4 ANMETRRE, KBS,
RERHDT R, AT RE X EEITIER -3
EHESEKERAANFIEARREEERE RS
B’ SEREM, EME . P.omayri M Apocrypta
sp. 3NN NIBRTERFHNENERM EHEERE
SR T P.agraensis tNAKEER 55, H4L 2 FEH Y
BT X—HREFEN, SEIMTERE.
P.mayri Ml Apocrypta sp.3 Fi/NeW) 1% sh B4 ffE
i, P. testacea 1 A . westwoodi X113 B 1Y 1E V1@ B
HWESE, T P.agraensis I FE-H —ERENRE
ERIE XE, B ABMNEBNNARENE, TE
SREEEATERERBES MR FEREN
BEBREEFEER S, W HELFRETRE, X5
HEARER(TREERENHERRNEERS)Z
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