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Chemical attraction of fig volatiles to their pollinating fig wasps
CHEN Chun, SONG Qi-Shi*, ZHANG Guang-Ming, PENG Yan-Qiong, WANG Qiu-Yan, YANG Da-

ROHg (Kunming Section, Xishuangbanna Tropical Botanic Garden, Chinese Academy of Sciences, Kunming, Yunnan 650223, China). Acta
Ecologica Sinica,2004,24(12):2794~2798.

Abstract: The specificity of the relationship between fig species and their particular agaonine pollinators (Hymenoptera:
Chalcidoidea Agaonidae) has long been regarded as the extreme example of co-evolution. The maintenance of the fig-fig wasp
mutualism system is strongly dependent on the chemical orientation of pollinating fig wasps using fig volatiles. The pollinating
fig wasps trace the fig volatiles of their particular host and enter the figs at receptive phase (female flower phase) only, where
they oviposit for themselves or pollinate for their partners.

Field assay and olfactometry experiments were designed to examine the chemical basis of the species-specific mutualism
and the difference between receptive fig volatiles and non-receptive ones in attracting pollinators. Three tropical fig species:
Ficus hispida, F. auriculata and F. semicordata, and their corresponding pollinating fig wasps Ceratosolen solmsi marchali,
C. emarginatus and C. gravelyi were chosen for tests. Fig volatiles including 12 info-chemicals and 3 dichloromethane extracts
of figs in receptive and inter-floral phases were tested.

The field experiments were conducted in Xishuangbanna Tropical Botanical Garden in Yunnan province of China. Sticky
traps with cotton balls contained 0.5ml solvent or fig volatile compounds were set near fig trees of F. hispida and
F. auriculata in male phase. Every day at 12.00 and 18: 00, the numbers of fig wasps in each trap were recorded. Each

observation lasted 2 weeks. Data were analyzed by the Mann-Whitney U test. The results showed that geraniol was
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significantly attractive to C. solmsi marchali (p<0.05), while vanillin and linalool were attractive in lesser degrees only (p<C
0.10). Linalool and the extract of receptive figs of F. auriculata were significantly attractive to C. emarginatus, but the
number of ‘the wasps trapped by the inter-floral fig extract was even lower than the control. |

Furthermore, a four-arm olfactometer was .ﬁsed to test the responses of the pollinating fig wasps to 12 fig volatile
compounds. The wasps trapped in the arm treated with volatile compound and in the control arm were recorded respectively.
Data were analyzed by a paired t-test. The results showed that C. gravely: were significantly attracted by geraniol and
terpineol (p<C0.05). The responses of C. solmsi marchali and C. gravelyi to 12 info-chemicals were different, but they both
preferred geraniol, linalool, farnesol, vanillin and terpineol to other compounds. C.emarginatus showed greater preference for
the receptive fig extracts than the inter-floral ones.

The results suggest that the fig-fig wasp specificity might result from the specific combination of several major fig volatile
compounds and some particular minor volatile compounds. The results also indicate that pollinating fig wasps have preferences
for receptive figs.
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Table 2 The responses of Ceratosolen solmsi marchali Mayr to info-chemicals in the field experiments
Ab WY os A 5 9 U {H
Treatment Total trap number Variation range U value
235 4 Control 8 0~2
% BH B Benzyl alcohol 17 0~3 84.5
# Z. 1% Benzyl ethylene 27 0~9 97. 0
% Z B Phenyl ethanol 13 0~4 81.5
3+ .4 W Cyclopentadecanone 18 0~6 97.0
% 4G B Farnesol 16 0~4 79.5
# H B¥ Geraniol 20 0~14 66.0"
\ (L )Fr# 4 (L )Limonene 12 0~3 104.5
7 1 #¥ Linalool 24 0~7 74. 5
B-) & B-pinene 18 0~5 85. 0
¥ Th #¥ Terpineol 23 0~6 83.0
Y-FA 4R Y-terpinene 11 0~3 98. 5
2B Vanillin . _ 16 . 0~2 . 71. 0
* p<0.05, 58 A LKA B EFHE R Significantly differ from the control
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Table 3 The responses of Ceratosolen emarginatus Lour to linalool and dichloromethane extracts of Ficus auriculata in field experiments

Ab 3 HEER R E U {8
Treatment Total trap number Variation range U value
% H Control 7 0~ 3
B Linalool 29 1~10 5. 52
TR R 1 extracts of receptive figs 1 25 1~10 6.5%,17.0°,1. 5¢
BRI 2 extracts of receptive figs 2 30 2~11 7.0°,1. 5¢"
[@] L A 45 R R BUY) extracts of inter-floral figs 2 0~2 11. 5

a 5725 3 ¥ Compared with control; b 5#F KR REE2#EY 2 3 Compared with extracts of receptive figs 2;c SR|ERIB REED LK
Compared with extracts of inter-floral figs; * p<{0. 05,8 & F 1 £ 7 Have significant difference

2.2 ERNEYEN

FAEEMETEALEDRIMEAREE THEEASY RN X —BREMNEAZR  EIARLEH HERRNFITE
BB, HEB— SRR/ ST REESIEERBER. B4VEREFHEYDRBRNZRFZERE -r WX -B%, LB
AEL S AR HE B /NSRS /ERAM KD, AFRTTLLE L, RMEE(p=0.015) FIF B (p=0.021)RIAH B EF R
VEF, R (p=0.130) . &5 XM (p=0.182) . FLUB (=0 220 L FFE (=0 2DHAKITE RN p ALK, B HA
WEDREEIEENRERE.
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Table 4 The response of Ceratosolen gravelyi Grandi to info-chemicals in olfactometry experiments

g W4 # Trap ratios ¢ {8
Treatment RbFE2H Treatment zs 34 Control ¢t value
% F §2 Benzy! alcohol | 5. 83340. 401 4. 5004 0. 992 1. 397
# 7./ Benzyl ethylene 6. 16710. 946 5.000+%1. 390 0. 934
# Z, B2 Phenyl ethanol 5. 33340. 823 5.167+0.792 0. 117
& & W ¥ Farnesol 4. 875+0. 294 4. 00040. 577 1. 547
fr it} B& Geraniol 6.4171+0.729 4. 04240. 546 3.321"
() ¥ (L) Limonene 5.000+1. 265 4. 6671 1.145 0. 158
7 B Linalool 7.583%1. 058 4. 917+0. 803 1. 810
B-JE M B-pinene 7.167+1. 376 5.500+0. 563 1. 000
#5 7h B¢ Terpineol 8. 5004 0. 873 4.87540. 779 3.619"
Y-FA T4 Y-terpinene 6.16741. 327 5.33340. 715 0. 667
# 2 & Vanillin 6.833+1.172 4. 458+0. 634 1. 401

% b BUR N F B 1 bR #E iR £ Data are meantstandard error; * F B EMHE R (df=5, p<0.05) Have significant difference(df =5,
£<0. 05)
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