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Artificial climate incubator culture of Wiebesia pumilae ( Hymenoptera:
Agaonidae) in pupal stage

ZHAO Meng WU Wen-Shan~ CHEN You-Ling® CHEN YangFei ( Provincial Key Laboratory for
Developmental Biology and Neurosciences College of Life Science Fujian Normal University Fuzhou
350117 China)

Abstract. The achene of Ficus pumila 1. var. pumila has edible value but F. pumila depends on the
pollination of Wiebesia pumilae ( Hill) Wiebes so that it can bear fruit. In this study we used the
artificial climate incubator cultivate W. pumilae pupae in order to transport pollinating wasps for flowering
F. pumila during the season when pollinating wasps are missing. The results showed: Under the
condition of 28°C.  the developmental duration of the wasps was 27 d which was 53 d shorter than that in
the wild at the same period the average eclosion rate of female wasps was 51.90% ; the figs can be
merged to increase the eclosion rate of female wasps by 24. 27% when the male wasps flew out and the
eclosion rate of the inner layer of figs was significantly higher than that of the outer layer. The water
content of galls was 16. 78% when the fig wasps emerged at 28°C in the climate incubator culture which
was significantly lower than that for the wild (51.63% P <0.01) the galls were hardening after
dehydration that increased the difficulty for the wasps to bite through the gall shell to fly out. The female
wasps had the ability of independent eclosion but the eclosion rate was only 15.11%  which was

significantly lower than that in the wild (86.22% P < 0.01) and indicated that the copulatory
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apertures dug by male wasps were helpful to the eclosion of female wasps. There’ s quite a noticeable
difference in longevity between the artificial cultured wasps (8.7 d) and pollen-carried wasps in the wild
(10.8 d P =0.002) but there was no significant difference between the artificial cultured wasps and
the wasps without pollen (9.0 d P =0.416) which indicated that pollen maybe play an important role
in prolonging the longevity of wasps. The results provided a reference for the ecological restoration of the
figfig wasp symbiotic system.
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Table 1 Eclosion rate of wasps in emergence period and developmental condition of wasps in galls at different temperatures

Female Male
No eclosionrate No eclosionrate
(C)
Total
Temperature Eclosion Eclosion .
Emerged Mature  Intermediate Emerged Mature  Intermediate eclosionrate
rate rate
adult pupa pupa adult pupa pupa

26 49. 60 + 7.97 + 42.43 = 25.28 + 3.78 = 70.94+  52.84 x

1.51 B 1.60 a 1.21 C 1.64 Aa 0.36 a 1.61Bb 1.35C

" 40.27 7.83 51.90 = 22.72 % 3.21+ 74.07+ 61.32 %

1.59 C 0.21 a 1.59 B 1.07 Aa 0.33 a 1.20Bb 1.47 B

08" 64.51 = 7.86 + 27.63 + 21.63 = 3.53+ 74.83+ 42.34

1.52 A 0.55 a 1.55D 2.27 Aa 0.51 a 2.61 Bb 1.58 D

oK 1.99 = 7.11 = 4.67 = 86.23 = 1.61 = 2.92 2.60 = 92.88 + 88.56

0.46 D 1.34 a 1.95 1.89 A 0.79 Bb 1.07 a 0.53 1.54 Aa 1.54 A
o + (P<0.01)
(P<0.05) o Note: * indicated the figs not be merged after the first male wasp flew out. Data in the table were mean

+SE different small and capital letters following the data in the same column indicated extremely significant differences ( P <0.01)

and significant differences ( P <0.05) same as below.

(16.78%) 26°C
(13.16%) 26C
28C

2
Fig. 2 Effect of temperatures on the development of
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( 40);

4
Fig. 4 Comparison of structure of gall shell at the primary pupal and emerged adult stages in the wild and
in the artificial culture within climate incubator
. A-B ; C-D ;
Ep ; Pl ; En ; = 0.25 mm. Note: A —B Structure of the gall shell at primary pupal and
emerged adult stages in the wild; C — D Structure of the gall shell at primary pupal and emerged adult stages in the climate

incubator; Ep Epdidermis; Pl Protective layer; En Endodermis; Scale bar =0. 25 mm.
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Fig. 5 Survival curve of female wasps of Wiebesia pumilae in the wild and in artificial culture
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