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Karyotype analysis of pollinating wasps (Hymenoptera: Agaonidae)
of three Ficus species
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Abstract Metaphase chromosomes and karyotypes of Ceratosolen emarginatus Mayr ( Ficus auriculata Loureiro) , C.
emarginatus Mayr (F. oligodon Miquel) and Ceratosolen sp. (Ficus sp.) were investigated and compared. The results
show that these three species have a highly similar karyotype with a diploid number of 2n = 10 and all chromosomes large
and metacentric. The karyotype formula is 2n =2X =10 = 10M. The karyotype is of the type 1A according to the criteria of
Stebbins (1971) . A plot of two body dimensions indicates that Ceratosolen sp. (Ficus sp.) is less asymmetrical than C.
emarginatus (F. auriculata) and C. emarginatus (F. oligodon) . In other words, C. emarginatus (F. auriculata) and
C. emarginatus (F. oligodon) are a much more closely related than either species is to Ceratosolen sp. (Ficus sp.) .
Moreover, a comparison of the karyotypes of Ceratosolen and Blastophaga indicates that chromosome number and
morphology can be used to distinguish these two genera. Likely scenarios for the evolution of the Ceratosolen karyotype are
discussed.

Key words pollinating fig wasps, chromosome, karyotype, karyotype asymmetry coefficients
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Table 1 Three species in subsection

Neomorphe and their pollinators

FE e o M )

Fig trees Pollinators

KK Ficus auriculata
WM F. oligodon
ARAUNHE Ficus sp.

Ceratosolen emarginatus
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Fig.1 The metaphase chromosomes and karyotype and ideogram of Ceratosolen emarginatus (F. auriculata)
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a. the metaphase chromosomes; b. karyotype of C. emarginatus; c. ideogram of C. emarginatus.
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Fig.2 The metaphase chromosomes and karyotype and ideogram of Ceratosolen emarginatus (F. oligodon)
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a. the metaphase chromosomes; b. karyotype of C. emarginatus; c. ideogram of C. emarginatus.
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Fig.3 The metaphase chromosomes and karyotype and ideogram of Ceratosolen sp. (Ficus sp.)
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a. the metaphase chromosomes; b. karyotype of C. emarginatu; c. ideogram of C. emarginatus.
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KT Ceratosolen sp. (RF#E) , B n W& BH
T SEZ I &R, 1T Ceratosolen sp. (R AIFE) 5 Hi
PIE RS R R (4, %3) . X4 R Y
Rasplus IR, WAL — @R EAEUET —H LK
XF 3 FRE B 23 2 00 BB M B JTURS S SR
Ji& [) — ol ¥ B4 119 AN [) 3t 2 7Y (Berg and Corner,
2005) , 1fi Ficus sp. & 53X P # AR AN [ (o

FERBBEBREEEM TR
g5 4 W0 45 AE X # (F. hispida Linnaeus)
ek #5 /N C. solmsi Mayr DA K 45 W& 1 15 (F.
semicordata Buchanan — Hamilton ex Smith ) /& ¥ K5
/N C. gravelyi Grandi [ 3 (4 AR AT 5T (5 8075 A2
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(n=5), G i AR A A0 Oy v 2 22 b e € 44, T LA
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Fig.4 Comparison of karyotype asymmetry among

C. emarginatus (F. auriculata) .C. emarginatus

(F. oligodon) and Ceratosolen sp. (Ficus sp.)
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Table 2 Karyomorphological parameters of the three pollinators (means + SE)

. . 7t d LRl R ARRS A . .
. Pt i N N Pt p R R
AN TS LA r Deference between e Ccl(%) RL (%)
Chromosome Chromosome
Fig wasps Arm ratio long arm and Centromeric Relative
numbers type
short arm index length

1 1.163 £0.049  0.299 £0.071 48.507 £0.357 11.545 £0.002 M

c . 2 1.159 +0. 057 0.288 +0.094 48.562 +0.468 10. 660 +0. 002 M
. emarginatus

(A TR 3 1.071 £0.024  0.122 +£0. 040 49.393 +0.199  9.874 +0.002 M

4 1.230 +0. 053 0.336 +0. 060 48.319 +0.301  9.086 +0. 001 M

5 1.365 £0.099  0.506 £0. 123 47.469 £0.613  8.834 +0.001 M

1 1.196 £0.074  0.374 £0. 142 48.130 +£0.709 11.189 =0.003 M

C . 2 1.190 £0. 071 0.337 £0. 116 48.313 £0.579 10.493 £0.001 M
. emarginatus

(3 5L ) 3 1.155 £0.054  0.255 +£0.081 48.725 £0.404  9.944 +0.002 M

4 1.139 £0. 043 0.241 +0.079 48.797 £0.396  9.535 +0. 002 M

5 1.290 £0.034  0.408 +0.054 47.958 +£0.271  8.838 +0.002 M

1 1.208 £0.052  0.455+0.116 47.726 +£0.581 11.448 +0.003 M

. 2 1.171 £0.034  0.332 £0. 066 48.339 +0.332 10.447 +0. 003 M
Ceratosolen sp.

ok S k) 3 1. 150 £ 0. 041 0.281 +0.078 48.595 +0.389  9.752 +0. 001 M

4 1.126 £0.026  0.233 £0.048 48.836 +£0.241  9.446 +0.002 M

5 1.120 £0. 081 0.336 0. 120 48.322 +0.600  8.906 +£0.003 M

X — 1% BUG5AIE o] BE /& Ceratosolen & W1 JE AL
Gokhman F1 Mikhailenko (2010) %} J& 1€ 5t (F.
carica) BIA&E Ky /N&E B, psenes BIWF 3T 45 B £ W, B.

psenes (YO ARECH K 2n (@) =12, FA7 5 %
LR Y AR 1 X 5 /N R ity o 22 kT G B k. IX
— 4 5 Ceratosolen J& W% TR E R H IR K &
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Table 3 Karyotype asymmetry coefficients of chromosome complements of the three pollinators

UNFUEN BLEAX B R EL D, ARG A JSE AN S FR 1 & 5 D,

Fig wasps Arm ratio asymmetry coefficient Relative length asymmetry coefficient
C. emarginatus (K JINF) 0.798 0. 500
C. emarginatus (3£ #5) 0. 805 0. 500
Ceratosolen sp. (R HI¥E) 0. 668 0. 499

3.3 HE/NEREN SZBH L

P /ANIEAE R R NE A R AR HRE R RN B
B AR A A R R A HE A DS 0 1 AT T A A 20
TEAS SR 58 1 X R s B R A 10 AR i 7 DR AIE T
P — W LA R R AR S (H A 3 B T AR N IR A
EE A7) 1) 30 5 A2 BCAT Sy » BE T BHBSG T AS [A) 45 /) 0
W B ) AT e ANH T BE ST A R ORE
Ceratosolen J& G (0 1A K% 1Y vy [ A8 %€ » 22 A TP 3L
T 3X b AH AT DR 57 19 4% B RFAIE W] R 5 0 /) 08 Ry ik
AR AR R R &R o

IR s W% B B — A A G
We ARXERZME BRI’ FEEDTE
e R E H 38 o b i E TR AR X BR R 3 A T
) PRV 9 /0 A R . AN H HT B 5E SCiR ok S 2
DL Gt A4 n) A5 20 H 38 nox — a0 3 (B
2%, 2008) o 1 Imai %% (1977) 7€ 0 53 5558 H iR}
G (AR T 0 ARG (AR B H O SR G = B 0k
@B LIBVE SR N TE NS X R A Sl =R A ]
%o Crozier (1977) fERF 5T Y ORI AG H T
FH A R 4518 ;{2 Thomas (1987) AN i H 4 (4 44
AR LA BT P S B — 0 2 2 e £ 4k O 19 )
Ay AR o R N I A BB ST A R S
Ceratosolen J& ¥% % &y Stebbinsd A A, & T £ X #k
1) 4% &2k Y M EE B, Blastophaga J& 1% T A
Stebbins2A Y, 28 5L HL H A K FR1E (K AR 4

2R A A BRAT (1) &5 3 A DA 2 1) A A
/N U oA R A FA, A8 DL S ) C A b b 200
Iz M A T R 2 8 M OF 4 S G 4k
B B R WA Y C OB LG L R O R AT
AL (FISH) 455 A J5 72 LLATE X485 0 A% 0 45 /) e 4
0 35 A 2 BE AT S INOR 40 RNE A BIBIE 5T
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