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The biology and survival strategy of Epicephala sp.
(Lepidoptera: Gracillariidae)
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Abstract [Objectives] To investigate the survival strategies of Epicephala sp., in particular those pertaining to the
coevolutionary relationship between it and the plant Glochidion sphaerogynum (Miiller Argoviensis). [Methods] The
survival strategies of Epicephala sp. are discussed with reference to the phenology of G. sphaerogynum, including life history,
adult activity patterns and larval seed consumption. [Results] Some aspects of the phenology and morphology of the female
flower of G. sphaerogynum differ from those of other Glochidion plant species. In Hainan Yingge Mountain Nature Reserves,
G. sphaerogynum has one flowering season, and Epicephala sp. one generation, each year. Epicephala sp. is an obligate
parasite and pollinator of G. sphaerogynum. The rate of larvae emerging from fruits was 56.33%, and the proportion of intact
seeds was 56.58%. The average number of seeds consumed by each larva was 4.53. [Conclusion] One survival strategy of
Epicephala sp. is spending the G. sphaerogynum non-flowering period in the egg stage and synchronizing eclosion with the
flowering season. Another is that Epicephala sp. inserts its ovipositor into the hole on the top of the style of the G
sphaerogynum female flower, an adaption to host morphology that both improves pollination efficiency and prevents seeds
being over exploited.
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Fig. 1 Environment of researching site and the morphology of Glochidion sphaerogynum
A. Yingge Mountain Nature Reserves in Hainan B. Individual plant C.
Female flower not developed after pollination during the flower interval season D. Fruits
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Table 1 Phenology of Glochidion sphaerogynum and life history of Epicephala sp.

Glochidion sphaerogynum Epicephala sp.
Month
Male Female Fruit Egg Larva Pupa Adult
F + + + + + +
1 M + + + + +
L + + + + +
F + + + +
2 M + + + +
L + + +
F + + +
3 M + + +
L + + +
F + + +
4 M + +
L + +
F + +
5 M + +
L + +
F + +
6 M + +
L + +
F + +
7 M + +
L + +
F + +
8 M + +
L + +
F + +
9 M + +
L + +
F + +
10 M + +
L + +
F + +
11 M + + +
L + + +
F + + +
12 M + + + + +
L + + + +

+: Existence; F: First ten days; M: Middle ten days; L: Last ten days.



- 167 -

2 RLEHH R EIIE
Fig. 2 Development process of Epicephala sp.

A. First instar larva; B. Low instar larva; C. Mature larva climbing out from
fruit; D. Mature larva hanging down the ground along its silk; E.

Mature larva spining a cocoon on a dry leaf; F. Pupa; G. Female moth ovipositing
on female flower of Glochidion sphaerogynum; H. Female moth pollinating female

flower of Glochidion sphaerogynum.
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Table 2 The activity rule of Epicephala sp.
Flower season Flower interval season
7:00-11:30 12:00-17:30 18:00-23:00 23:30-6:30 i
All time
h
L 69 57.5 282 70 270
Observation time in all (h)
. 5 3 128 15 0
Number of Epicephala sp.
Times of oviposite-pollinating 0 0 143 0 0
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Fig. 3 Peak hour of oviposite-pollinating behaviors of Epicephala sp.
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Fig. 4 The situation of seeds consumed by Epicephala
sp. in fruit of Glochidion sphaerogynum
7 Number represents quantity of

consumed seeds

Percentage represents proportion of consumed fruit.
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Table 3 The situation of Epicephala sp. larvae feeding on seeds in the fruit of Glochidion sphaerogynum

Number of consumed seeds %
Proportion of Average number of seeds
1 2 3 4 5 6 7 8 intact seeds consumed by each larva
Number of 0 18 93 169 123 48 23 26 56.58 4.53+1.4

fruits
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Fig. 5 Flower season of Glochidion sphaerogynum covered adult stage of Epicephala sp.
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