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Pollination Mode of Four Ficus species and Pollen Characteristics

LIU Mingxin'*, YANG Pei', YANG Darong', PENG Yangiong'
(1. Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla 650223, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Quantifying pollen is very important in the reproductive biology of plants. The pollen of Fi-
cus species is quite tiny and abundant so that it is difficult to count pollen grains. So the anther-to-o-
vule ratio (A/0) is used to determine the pollination mode which are active and passive pollination.
In this study, four monoecious Ficus species were selected to investigate their A/O ratios, and the pol-
lination structures and behaviors of species-specific pollinating fig wasps were observed in order to de-
termine the pollination mode. At the same time, the pollen sizes and numbers were measured, and
studied the relationship between pollination mode and pollen characteristics. The results showed that

the A/O ratios of Ficus religiosa, Ficus altissima and Ficus benjamina were less than 0. 16, and the
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pollinating fig wasps had developed pollination structures and active behavior, which three Ficus spe-
cies belonged to active pollination. However, Ficus curtipes had a high A/O ratio (0.85), and the
coxal combs disappeared and pollen pockets degenerated, which was a characteristic of passive pollina-
tion. So F. curtipes was passive pollination. Pollen sizes of four Ficus species had significant variation.
The numbers of pollen produced by a male flower were significant difference, and the figs had different
numbers of male flowers so that the total numbers of pollen grains produced by a fig were significant
difference among four Ficus species, which the range varied from 0. 11 to 40 millions of grains per fig.
The largest difference was 340 multiples between species. There was the trade-off relationship between
the number of pollen and pollen sizes. Ficus species who was actively pollinated had few male flowers,
produced large pollen grains and few pollen, while Ficus species belonging to passive pollination had
more male flowers, produced small pollen grain and a lot of pollen. This suggests that the pollen char-
acteristic and pollination structures of fig-pollinating wasps have evolved and matched with pollination
mode in fig-fig wasp mutualism. The P/O ratios of four Ficus species were different, and the species
that had a high P/0 value did not represent to have a high A/O value. Using P/O ratio rather than A/
O ratio can improve the research on pollination biology of Ficus species. Elzone Il 5390 Particle Size
Analyzer efficiently and exactly counts pollen grains, and automatically outputs data. This provides the
possibility for quantifying pollen of more Ficus species, and counting the pollen grains that carried by
their species-specific pollinating fig wasps too. In this way, it will be advantage to discover the repro-

ductive allocation on female and male function of Ficus species, and help us to understand the coevolu-

tionary mechanism of fig-fig wasp mutualism.

Keywords: Ficus; pollination mode; pollen sizes; number of pollen grains

AR (B8 J8 Ficus PR EFR) BATREIR Y
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Note: 1. Pollen grain of F. religiosa; 2. Pollen grain of F. altissima; 3. Pollen grain of . benjamina;

4. Pollen grain of F. curtipes.

1 SRR/ ( 3041/F )

Fig.1 Measuring pollen sizes of four Ficus species (30 grains per specie).
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Note: The scale is 100 um. White arrows indicate the coxal combs and black arrows indicate the pollen pockets.
1-4 represent the pollinating fig wasps of F. religiosa, F. altissima, F. benjamina and F. curtipes separately.

B2 4FhEmEmiR N ER B

Fig. 2 Pollination structures of pollinating fig wasps from four Ficus species
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F1 4 FEHHEM AR (mean +SE)

Tab. 1  Pollination modes of four Ficus species

; 8 5168 WELE R THEAE B ) e/ NEER A5

(EULES , (e 7S .
number number of female number of male coxal combs of pollination

Ficus species A/0 ratio )

of figs flowers flowers fig-pollinating wasps mode
BB F. religiosa 30 361.03 £7.55b 13.27 +£0.63 a 0.037 £0.002 a vel F K
EFA F. altissima 30 610.67 +13.16 ¢ 57.37£2.36 b 0.09 £0.003 b H TR
FEMA% F.  benjamina 26 1332.81 £46.69d 132.62 +6.16 ¢ 0. 10 £0. 004 b vel F K
FliMAA F. curtipes 67 290.90 +3.02 a 246.18 £2.94 d 0.85+0.01 ¢ J W Ry

e ARTHAGRFRIEA B ER (P<0.05), TR,

Note: Different letters represent a significant difference between means at the 0. 05 level, the same as below.

2.2 A BERAEAROE 25 SR/

£ 400 175 2 Sl Be T WLEE, 4 FhAE R A9 AE AR
HA ERMREATEAR, WA 2 57 Z AL mAR A0
SRR AL AT AL O 5], 3 P ) A R L A i Mt 2R
T BE R AL P Bl 4 Tl b BRY A A5 A8 43 g 7
PRIERIC R 22 SRR, 4.8 ~21.4 pm, J& Tk
INREAERY o PRIME RN E SR B FE RO,

BEMARROAERIRL /]S, RIHCK T R R 1 78 Ry
I BT TR e/ N R TR, AEBPRLE )R
NIRRT AR TE R, A LA i
PRI A AR TE A, B MR IR, R
FEHRL LE TR AR FE R RL R . 2T LA R E: 4
FRERAE IR/, TR ARTE M AR, e
HARFR R A B 225 (P <0.05) (£ 1),

R2 ATBEREHBIAK N (30 Hi/Fh)

Tab. 2 The pollen sizes of four Ficus species ( sample sizes: 30 grains per specie)

T BRLB TR - 2
LR EES polarial axis of pollen grains equatorial axis of pollen grains ERPRRTEBY pm
Ficus species i TH(H i THME m”#
ranges (mean = SE) ranges (mean = SE) pollen grains

BB K. religiosa 9.2~14.3 11.47 £0.19d 12.7 ~21. 4 15.34+0.31 ¢ 251.56 £8.17d
ENE F. altissima 8.0~12.0 10.05 +0. 15 ¢ 11.2 ~16.5 12.93+0.19b 200.00 £7.33 ¢
FEMAE F. benjamian 7.6 ~10.0 8.87+0.12b 13.0 ~16. 4 14.76 0. 16 ¢ 138.48 £3.96 b
MR F. curtipes 4.8~8.6 6.98 +0.18 a 9.0~12.7 11.19+0.15a 88.64 +4.81 a

W AERPRR B R AT, R =ax [x- (&8 )" ] (x REHRIEH, y REWED)

Note: All pollen grains were thought to be ellipsoid. Area =7z [x— (&* —5°)

larial axis).
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KL TEMFR AT 2 24 807 K, E LR AERD
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AT I8 AE . 4 BRI B A AR 7 ) AE A A ]
EHEFEE (P<0.01), HEE EXt4 fits
PR N MEAE RO I G, 5 SRR AR A AR
By, SERRMT: B AR A R R AR R R
Z, PR L 40 576 109 KL, —AIEMAE R
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T M SRR AL 5 A A RL L R iy D, (B
REL MR L, BRI A
ek R TR (R 3).
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Tab.3 The numbers of pollen grains produced by single male flowers and figs of four Ficus species
(sample sizes: 30 male flowers per specie)
FEAT RS/ AR AR

USRS

Ficus species

AERPRAR/mL

number of pollen grains

number of pollen grains total number of pollen

per male flower grains per fig

BB F. religiosa

EVEF. altissima

436.80 +£28.81 a
1609.04 £70.04 ¢
M5 F. benjamina 1210.13 £94.54 b
RS F. curtipes 8 040. 14 £562.96 d

8954. 40 +590. 50 a 118 824. 89
32985.35+1435.89 ¢ 1 892 369. 53
24 807.56 +1938.06 b 3289 978. 61

164 822.93 £ 11 540. 67 d 40576 108. 91

T BRI RCE AR 1,

Note: The average numbers of male flowers per figs were showed in Tab. 1.
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