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Mutualism between Epicephala sp. and Phyllanthus microcarpus
— Biology and mutualistic stability

. JRE kkk
YANG Xiao-Fei LI Hou-Hun
(College of Life Science, Nankai University, Tianjin 300071, China)

Abstract [Objectives] To determine whether the mutualistic relationship between Phyllanthus microcarpus and Epicephala sp.
involves one partner avoiding overexploitation of the other. [Methods] Based on studies of morphology and biology of
Epicephala sp. that pollinate P. microcarpus exclusively, we clarified the behavioral traits of Epicephala sp. that have
developed in response to their specific host and the benefits that each species has obtained from their mutualistic relationship.
[Results] The results show that the lifespan of Epicephala sp. is six months with two generations per year. Changes in the
number of adults synchronize with changes in the total number of the female and male flowers. The parasitism rate was 96%,
and the number of larvae per fruit was above 1. However, only 56.9% of seeds were consumed per fruit and a high death rate
of young instar larvae limited seeds from being overexploited. Moderate seed predation and the high death rate of young instar
larvae appear to be the key factors maintaining the mutualistic relationship between these species. [Conclusion] P.
microcarpus includes two phenotypic populations, both of which are mutualistic hosts of Epicephala sp. Thus, further
morphological and biological studies of Epicephala sp. can contribute to understanding the evolutionary mechanisms
underlying Epicephala sp.-P. microcarpus mutualism. This research provides a reference for further investigation of the
mutualistic biodiversity between Epicephala and plants of the Phyllantheae (Euphorbiaceae).
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Fig. 1 The morphology of flowers and furits of Phyllanthus microcarpus

A-C. Pubescent plants, A. Male flower, B. Female flower, C. Fruit; D-F. Glabrous plants, D. Male flower,
E. Female flower, F. Fruit.
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Table 1 Life history of Epicephala sp.
3 4 5 6 7 8 9 10 11 12 1 2
Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb.
FMLFMLFMLFMLFMLFMLFMLFMLFMLFMLFMLT FML
1 0 0000O0O0OGOGO OGO O
lst.
generation
A A A AAAAAAAAAAAALADL
2 0 000O0O0O0OOOO OO
2nd.
generation
AAA AA A AAAAAAAAALAALAD
F: M: L: o: A:

F: The first ten days; M: The middle ten days; L: The last ten days;

: Adault; o: Egg;

: Larvae; A: Pupa.
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Eclosion number of Epicephala sp. adults
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2 Number of P. microcarpus male and female flowers on specific branch
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Fig. 2 Relationship between eclosion number of Epicephala sp. adults and number of Phyllanthus microcarpus flowers
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Fig. 3 Behavior of female Epicephala sp.
A. B. C. D.
A. Mating; B. Collecting pollen; C. Pollinating; D. Laying egg.
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Fig. 4 Morphology of Epicephala sp. mature larvae
A. B. C. D. E. F. 3
G. H. L. J. K. 3 ( =0.1 mm)

A. Frontal view of head; B. Lateral view of head; C. Maxillae and labium; D. Dorsal labrum; E. Left mandible; F. Lateral of
the three caudal abdominal segments; G. Prothorax; H. Mesothorax; I. Crochets of prolegs; J. Mesothoracic leg;
K. Dorsal of the three caudal abdominal segments (scales bar = 0.1 mm).
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Fig. 5 Immature stages of Epicephala sp. and fruit sections of Phyllanthus microcarpus

A. B. C. D.
E. 2 F.

A. Mature larvae; B. Prepupa; C. Pupa; D. Shape of exit holes left by Epicephala sp. larvae;
E. Section of fruit including two larvae; F. Section of fruit including some larvae.
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Table 2 Conditions of Phyllanthus microcarpus seeds infestation
n=
Number Number of all seeds 'Number of Number of Number of Mean pumber of
(n= number of all fruits) intact seeds consumed seeds larvae larvae in one fruit
1 262 (n=14) 127 133 32 221
2 676 (n=40) 272 403 84 1.84
3 460 (n=28) 192 269 55 1.78
4 460 (n=28) 113 345 53 1.93
5 908 (n=58) 339 569 123 1.52
6 376 (n=25) 210 166 34 1.36
7 358 (n=23) 194 164 35 2.12
8 934 (n=58) 377 557 112 1.89
9 866 (n=58) 340 526 103 1.96
10 738 (n=49) 216 522 90 2.10
11 518 (n=33) 177 340 73 2.29
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Table 3 Conditions of parasitised fruits of Phyllanthus microcarpus

. . 0 1 2 3 3
Number of larvae in one fruit

. 29 117 135 79 24

Total number of fruits
0 117 270 237 106

Total number of larvae
. ( . . ) 0 73 90 55 17

Number of fruits (contain Epicephala sp. larvae only)
( ) 0 44 45 24 7

Number of fruits (containEpicephala sp. larvae and a kind of wasp)

3 itig

Csotonyi and Addicott 2001
96.01%

Kawakita 2010 Zhangetal. 2012

Herre

et al. 1999 Breynia

31.67% 65.05% 2012
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4 Breynia Glochidion
6% 4 -
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24 3 24 416
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20
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