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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.
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Fig.1 The metaphase chromosomes and karyotype and ideogram of Ceratosolen emarginatus ( F. auriculata)
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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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3 Stebbins — 1 A 2n = 2X =10 = 10
M;
3.1 o
3
Ceratosolen
C. emarginatus( ) C. emarginatus (

2n = 10 )



°1318-

Chinese Journal of Applied Entomology

49

Ceratosolen sp. ( )
Ceratosolen sp. ( )
( 4 3)
Rasplus
3
( Berg and Corner
2005)

Ficus sp. o

3.2
( F. hispida Linnaeus)
C. solmsi Mayr (F.
semicordata Buchanan — Hamilton ex Smith )
C. gravelyi Grandi (

) Ceratosolen 5

2n =10

2 3

AR REA R BRI 2R HDt

Relative length asymmetry coefficient

o C. emarginatus(from F. auriculata)

o . emarginatus(from F. oligodon)
0.5002r " Ceratosolen sp.(from Ficus sp.)
0.5000+ *o
0.4998}+
0.4996+
0.4994}+
0.4992}

0.4990F «

4988 L L L L L L L Il
0.66 0.68 0.70 0.72 0.74 0.76 0.78 0.80 0.82
T LA B R EDe

Arm ratio asymmetry coefficient

4 C. emarginatus( ) \C. emarginatus(

) Ceratosolen sp. ( )

Fig.4 Comparison of karyotype asymmetry among

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

(F. oligodon) and Ceratosolen sp. ( Ficus sp.)

Table 2 Karyomorphological parameters of the three pollinators ( means + SE)

d
r Deference between CI( %) 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

( ) 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 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.

( ) 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

Ceratosolen o psenes 2n( @) =12 5

Gokhman  Mikhailenko( 2010) (F. 1 o
carica) B. psenes B. Ceratosolen



5 *1319-
Ceratosolen Blastophaga o
3 3
Table 3 Karyotype asymmetry coefficients of chromosome complements of the three pollinators
D,
Fig wasps Arm ratio asymmetry coefficient Relative length asymmetry coefficient
C. emarginatus( ) 0.798 0. 500
C. emarginatus( ) 0. 805 0. 500
Ceratosolen sp. ( ) 0. 668 0. 499
3.3 Berg CC  2003. Flora Malesiana precursor for the treatment of
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