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Analysis of the composition and sexual dimorphism of floral scent in Phyllanthus

microcarpus

HUANG Daihong, CHEN Guoping, YANG Xiaofei, LI Houhun, SHI Fuchen”
College of Life Science, Nankai University, Tianjin 300071, China

Abstract . Obligate pollination mutualisms between plants and their seed-parasitic pollinators are known to be one of the
most specialized plant-insect interactions. The obligate pollination mutualism between Epicephala moths ( Gracillariidae )
and Phyllanthus microcarpus plants ( Phyllanthaceae) has been documented. P. microcarpus species need to rely on species-
specific Epicephala female moths for obligate pollination. At night, a female moth actively collects pollen grains from the
host male flower by using unique proboscises equipped with numerous hair, and then deposits them on the female flower;
subsequently, the female lays an egg by using the specialized acicular ovipositor. The hatched larva consumes only a subset
of the maturing seeds within a single fruit to complete its development and drills out of the fruit. The rest of the seeds ensure
the reproduction of the host’s offspring. The floral scent has been considered to be the key signal guiding obligate pollinators
to locate host plants in nursery pollination mutualisms; however, studies on floral volatiles of P. microcarpus are lacking. In
this study, the chemical composition of floral volatiles of both female and male flowers from P. rmicrocarpus was analyzed
using the dynamic headspace technique and gas chromatography-mass spectrometry ( GC-MS). Whether there are qualitative
differences in floral scent between the sexes of P. microcarpus was determined by conducting principal component analysis
(PCA). The results showed that (1) a total of 17 compounds were detected and identified from the floral scent of P.

microcarpus , which were dominantly terpenoid and aliphatic compounds. ( E')-B-Ocimene was found in the highest amounts
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in both female (26.77%) and male flowers (17.97%) and was thus considered as the major scent component of P.
microcarpus. Of the 17 identified volatiles, 12 occurred in both female and male flowers, indicating similar chemical
composition patterns of floral scent between both the sexes of P. microcarpus is obviously different from other Phyllanthaceae
plants whose floral scent has bheen identified in the chemical composition of floral scent. (3) Female flowers emitted
significantly more amounts of odor than male flowers. (4) The PCA revealed that P. microcarpus species showed qualitative
differences in chemical composition of floral scent between male and female flowers, indicating sexual dimorphism in floral
scent. These results indicated that the species-specific floral scent of P. microcarpus might mediate the obligate pollinator
Epicephala moth to find the host in order to maintain in the high species specificity of P. microcarpus-Epicephala mutualism.
The sexual dimorphism in floral scent of P. microcarpus might be an important reason for the host to adapt to the highly

specialized Epicephala pollination.
Key Words: Obligate pollination; Mutualism; Phyllanthus microcarpus; Epicephala; Floral scent; Sexual dimorphism
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FUOT BRI AN R ERAE /N FLB AR S (BT 1) 022 Sk 2k — F A 035 B0, 3 0T 400 A6 SR T REAE N
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1-1%(10.92 % ) 28 5t MEAE SR ik T B S G IR R-3-C G (11.23 %) FEHEE (10.79 %) LUK B-HE7id
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Table 1 The chemcila composition of floral volatiles of both female and male flowers in P. microcarpus

#6%F 2 Absolute content/ S

wEY 1 ER st
Compounds Retetion time/min WEde HedE
Female flowers(n=>5) Male flowers(n=4)
NEWiTRATT ) Aliphatics
R -2-C il (E)-2-Hexenal 8.231 6.65+4.33 1.23+1.62
JIRi- 3-C 45~ 1-B5 (Z) - 3-Hexen- 1-o0l 8.438 9.29+5.74 1.43+0.73
JIRi- 2-C 45-2-B% (Z) -2-Hexen- 1-ol 9.006 0.34+0.15 0.49+0.19
1-2. % 1-Hexanol 9.084 2.49+1.29 —
2-: M- 1B 2-Octen- 1-ol 14.544 0.53+0.31 0.42+0.51
-2, FR-3-C 4 (Z)-3-Hexenyl acetate 15.960 13.59+7.58 2.20+0.86
ZFREME Hexyl acetate 16.326 0.46+0.40 —
K -THR-3-CHiliE (E)-3-Hexenyl butyrate 24.960 0.76+0.74 0.12+0.06
-5 R - 3-CL g (Z) - 3-Hexenyl isovalerate 27.107 2.23+2.81 —
BATEX Monoterpenes
J-B-% )7 (Z)-B-Ocimene 17.510 — 0.33+0.19
Z-B-% ¥4 (E)-B-Ocimene 18.016 20.80+11.07 3.76x1.55
£ Sesquiterpenes
B-Mi 74 B-Elemene 34.147 — 2.13£1.58
FW 4 Alloaromadendrene 38.014 — 1.47+1.13
a-& B a-Farnesene 38.991 14.29+12.02 1.47+0.35
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M EE Anisole 11.178 1.59+1.10 2.25+0.81
MR Benzaldehyde 13.326 2.83+1.38 0.77+0.22
TR HI i Methyl salicylate 25.157 4.73+2.14 1.05+0.57
KEMEAY) Unknown 1.53+0.62 1.05+0.28
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Fig.3 Total emission of scent compounds from male flower and
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Fig.2 Relative content of different chemical classes of the floral
female flower of P. microcarpus
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