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Fly pollination of Antidesma montanum (Euphor biaceae)
in Hainan, China
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Abstract The floral and pollination biology of Antidesma montanum was studied. The floral
phenology, pollen-ovule ratio (P/O), pollen histochemistry, pollen viability, floral visitors and
their behavior, and the sexual system were observed and determined. The observation is that
Antidesma montanum is a dioecious species with a sexual ratio of ca. 1:1 during anthesis.
Results were obtained as follows: (1) A male/female inflorescence consisted of
140.334£27.79/208.33+£33.65 (n=6) small (diameter ca. 3.4 mm) light greenish yellow flowers;
both male and female inflorescences lasted for ca. 7 days. (2) The longevity of a single flower
of A. montanum was 2 days; pollen viability (MTT test) remained at a high level ( 95%)
after anthesis; the pollen was starchless; uncalibrated pollen/ovule ratio was 3333.33+607.18;
a mesh-netted flower produced up to 0.34+0.03 pL nectar with 3.69%%0.30% sugar
equivalent. (3) The floral design and floral display were well adapted to fly pollination. (4)
The effective pollinators were dipteran insects Chrysomya megacephala (Calliphoridae),
Chrysomya sp., Drino sp. (Tachinidae), Spilogona sp. (Muscidae), and Mitroplatia sp.
(Muscidae), which visited both male and female flowers for nectar. The sweet scent emitted
during anthesis was a direct attraction to pollinators. No fruit set in bagged flowers indicated
that there was no apomixis. No significant difference was found in fruit sets between flowers
with open pollination (36.7%) and hand supplemental pollination (39.1%), suggesting that the
fruit set was determined by its resource limitation. The correlations between fly pollination
and the diclinous sexual systems, and between fly pollination and plants with small greenish
yellow flowers were also discussed.

Key words Antidesma montanum, dioecy, fly pollination, Diptera, Euphorbiaceae.
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Diptera Calliphoridae Chrysomya megacephala Chrysomya sp. Tachinidae Drino sp.
Muscidae  Spilogona sp.  Mitroplatia sp. ,
(39.1%) (36.7%),
(Gegear &
Laverty, 2001) ,

, , (pollination syndrome)(
Faegri & van der Pijl, 1979; Willemstein, 1987; Dafni, 1992; Proctor et al., 1996; Dafni &
Kevan, 1997 ) (Kevan & Baker,
1983), , ,
(Weiss, 2001) Bawa (1990)

B B

Euphorbiaceae s s 313
8100 (Mabberley, 1997) , ,
Phyllanthoideae Euphorbioideae
Crotonoideae , Phyllanthus L. (Kawakita &
Kato, 2004); Jatropha L. Macaranga Thou. (Raju et al, 2002;
Moog et al, 2002); Euphorbia L. E. dendroides L. (Olesen & Valido,
2003) , )
Antidesma L. 170 , , (
10 )(Mabberley, 1997) , , Devy
Ganesh (2003) , A. menasu Migq. ex. Tul.

A. montanum BI.
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1
11
(18°1'N, 110°13" E) ,
, 24, 18.7 285 ,
2400 mm ; 1800 h
700
Artabotrys
uncinatus (Lam.) Merr. Oxalis corniculata L. Aquilaria sinensis (Lour.) Gilg.
Wkstroemia indica (L.) C. A. Mey. Ochna integerrima (Lour.) Merr.
Phyllanthus reticulatus Poir. Blachia pentzii (Muell. Arg.) Benth.
Mallotus apelta (Lour.) Muell. Arg. Acronychia pedunculata (L.) Migq.
Morinda officinalis How
12
, 700-1500 m (Li, 1994)
13
2006 3 12 4 26 , ,
14 ,
( ), 6:30-18:00 23 h 05
pL (Sigma) ( 4 , 25 ),
(Atago) ,
15
7:00-18:30, 3h
MTT (Dafni, 1992) ,
1 MTT , , 1 MTT )
( >1000

10 ) (n=10) )
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16
, IKI v
( ) 20 (
60s 1 puL
P/O
17
5-10 ): (1) (CK),
b 9 9 ; (3)
2
21
12.8842.42 cm (n=6),
(n=0), 208.33£33.65 (n=6)
2 mm, ,
3.3 mm, 2 mm
1.8 mm, ,
2.2
2,
60),
2 (n=5),

9:00-12:00 (N=5)

2.3

(n=20),
(n=10), ;

(Dafni, 1992)

(n 20,

5

10:00  (n=25),

B

0.34+0.03 pL (n=10),

0.42%20.31% (n=5),

2

4 ), FAA
R , 1 mL
, 10 ,
(40% ) ,
( 5-10 ,
) , ;(2)
« 3, 9:00 R
1:1 )
140.33+£27.79 (n=6) ; 10.984+4.03 cm
1 mm ;
, 1.7 mm,; s ;
R 1.5 mm

(20 n

10

0.15£0.02 pL
3.69%:+0.30%
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«C ) , , ,
, ( 95%), (
1.5 mm)
24
s (starchless)( Baker & Baker,
1979) ,  25.20£1.03 pym, 14.38+0.81 um (n=20),
6666.67+ 1214.36 (n=3), 2 (n=10), 1:1 ,
( ) 3333.33% 607.18 (n=8)
25
1 , 5 , )
41.4%, 36.7%; 60.1%,
39.1%
1

Tablel Fruit set of Antidesma montanum

Treatment Number of Number of Number of Immature fruit set Mature fruit set
flowers fruits fruits (%) 10 days later (%) 20 days later
(immature) (mature)
297 123 109 414 36.7
Open pollination
376 256 147 60.1 39.1
Assisted pollination
415 0 0 0 0
Netted
2.6
) 15 )
b b
, ( ), 1-7
min (2.584£2.74 min, n=21),
8  ( 2.3, n=21) ,
b b b
, Mitroplatia sp.
Chrysomya sp. , Lauxaniidae sp.
(2006-04-02),
12 (L 2, ,

7:30-11:00 ( 2),
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1 Bsirs

1 A. B. C. D.
Fig. 1. Floral visitors on flowers of Antidesma montanum. A, Lauxaniidae sp. B, Pollen load on Chrysomya sp. C,
Mitroplatia sp. D, Chrysomya megacephala.

(Zhang, 2004)
Barrett (1996) , , (floral design)
(floral display)

l B

(Barrett & Harder, 1996; Huang & Guo, 2000)
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Table2 Insect flower visitors in Antidesma montanum
Family Species Visited flowers
Male Female  Target reward
Calliphoridae Chrysomya megacephala + + N
Chrysomya sp. + + N
Somorhina sp. + — N
Syrphidae Helophilus sp. + + N
Unidentified + + N
Meliscaeva cinctella + — N
Dideopsis sp. + - N
Muscidae Mitroplatia sp. + + N
Soilogona sp. + - N
Tachinidae Drino sp. + + N
Homotrixa sp. + - N
Lauxaniidae Unidentified + + ?
+, - N, HYS
+, observed; —, not observed; N, nectar; ?, undetermined.
o 187
j=}
~E~ 16
=
=:c 1
- 83
c e O 12
3% 10
o
8 5=
gc 8
o .2
« E
=0
*u:; g 4
R
g
= 0 N—
7:30- 8:00- 8:30- 9:00- 9:30- 10:00- 10:30- 11:00- 11:30- 12:00- 12:30- 13:00- 13:30-
8:00 8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 18:00
Time of the day
e Chrysomya megacephala —0— Chrysomya sp.
I Mitroplatia sp. —X— Stomorhina sp.
—o0— Helophilus sp. —— Drino sp.
_o_

Spilogona sp.

2
Fig. 2. The visiting frequency of pollinators to flowers of Antidesma montanum.

(Dafni, 1992)
() (Dobson, 1994) ,
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B

(Christensen, 1994)

(~40%)

(
Scathophaga Meigen)

b

(honey guide)

B

b b

(1979) ,

Proctor R

Miyake Yafuso (2003)

b

2005; Jersakova & Johnson, 2006)

Lucilia Robineau-Desvoidy

Faegri (1979)

B

>

(15%-25%) (Proctor et al., 1996),

Calliphora Robineau-Desvoidy

b

(Kugler, 1956) Faegri (1979)

b

b

b b b

, Kugler (1956) Faegri

> >

Proctor (1996) ,

b

Brachycera Cyclorrhapha ,

>

b B

, Proctor

b b

(Renner,

2 2

(Lippok & Renner, 1997; Pombal & Morellato, 2000)
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? , ,
( ) 25.20+£1.03 pm, 14.3840.81 pm, ,
Baker Baker (1979) ,
(2 , (39.1%)
(36.7%), , (3333.33+ 607.18),
, (
) ,
Bridelia Willd. Cleistanthus Hook. f. ex Planch. ActephilaBL. (
) Leptopus Decne. ( ) Luo (2007)
( ) )
s Bawa (Bawa & Opler, 1975; Bawa, 1980a, b; Bawa &
Beach, 1981) (
)
Bawa , ,
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