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Research paper

Pollen Morphology of Ficus L. (Moraceae) in Taiwan

Hsy-YuTzeng! Chern-Hsiung Ou! Fu-Yuan Lu? Chih-Chiang Wang3#

{Summary] Though the genus Ficus has particular characteristics of phenology and mutualism-
pollination ecol ogy, the systematic studies of the pollen grainin the genusare still scanty. In this study, pollen
morphology of 25 native taxa in Taiwan and 3 introduced taxa were investigated by scanning electron
microscope. The results indicated that the pollen grains of the taxa were usually symmetrical, diporate,
minutae-perminutae in size, truncate-rhombus to emarginated-ellipse in shape, which polar and equatorial
axisranging from 3.9 t0 8.0 um and 6.5 to 11.7 um, respectively. The P/E ratio was rating from 0.47 to 0.82.
Except F. tinctoria subsp. swinhoei, F. virgata, F. pedunculosa var. mearnsii and F. sarmentosa var. henryi
etc., the pollen morphology was stably within species. The results also showed that Ficus was somewhat
stenopal ynous among the affinity of taxa, sections and genera, thus the value of pollen characters for
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application in distinguished species of Ficusis somewhat limited. However, the pollen characters of
Ficus are different obviously from the other generain Moraceae.
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Fig. 1. Morphological illustration of Ficus pollen; (a) polar view and (b) equatorial view. Scale bars
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Table 1. Summary of pollen measurements for the species belonging to the genus Ficus in Taiwan.

Parenthesis are minimum and maximum of the pollen size.

Taxa Shape Polar axis (P) Equatorial axis (E) PIE Pore Locality
Subg. Pharmacosycea
Mig.
Sect. Oreosycea (Mig.)
Corner
Ren-ai Townshi
1 F nervosaHeyneexRoth. truncaterhombus  (5.7) 6.2 (6.5) (9.7)10.3(10.9)  (0.52)0.60(0.67) 13 ﬁ"anat"ou‘gg&m'yp'
i i L T shi
2 F pubinervisBl. truncate-rhombus ~ (6.1) 7.3 (8.5) (9.3)10.7(13.0)  (0.56)0.68(0.81) 15 ?g¥3ng°g:”g‘ung§~
Subg. Urostigma (Gasp.)
Migq.
Sect. Conosycea (Miq.)
Corner
3 Eegfa”}nﬁ‘;”é”a L.var. truncaterhombus (7.1 7.3(7.9)  (107)115(122) (0.59)064(067) 13  Taichung City
F. benjamina L. var. Hengchun Township,
4 bracteata Corner truncate-rhombus (6.6) 8.0(8.9) (9.8) 11.5 (13.0) (0.64) 0.69(0.76) 1.3 Pingtung County
’ Hengchun Township,
5 F microcarpal.f. truncate-rhombus (7.4) 8.0(8.6) (9.3)9.8(10.0) (0.78) 0.82(0.83) 1.2 Pingtung County
Sect. Stilpnophyllum
6 F easticaRoxb dllipse (43) 4.6 (5.0) (57)65(7.9)  (055)072(0.88) 0.7 Hengchun Township,
' ' p )R A R ’ ' ’ ' Pingtung County
Sect. Urostigma (Gasp.)
Miq.
: ; Hengchun Township,
7 F caulocarpa Mig. (Mig.) truncate-rhombus (7.3)75(8.1) (10.1) 10.6 (11.3) (0.64) 0.71(0.76) 0.9 Pingtung County
8 F religiosal. truncate-rhombus (6.8) 7.1(7.5) (10.0)11.2 (12.1) (0.58) 0.63(0.75) 0.9 Taichung City
g FsuperbaMia (Mia)  ynepernombus  (61)67(7.3)  (97)105(122)  (0.50)0.64(0.75) 11  Taichung Cit
var. japonica Miq. AT ’ ’ ’ ’ ’ ’ " g Gty
Subg. FicusL.
Sect. Eriosycea (Miq.)
Berg
10 F esquirolianaL'evl truncate-rhombus ~ (5.0) 5.1 (5.3) (63)79(90)  (059)065(0.79) 1.1 M;?{;“uﬁgwc’}i}']'fy
F. ruficaulis Merr. var. Lanyu Township
1 ﬁnat[%(;%iz“ﬁgg truncate-rhombus (5.7)6.0(7.2) (8.6) 9.8 (10.7) (0.57)0.61(0.67) 15 Taitung County
Sect. FicusL.
F. erecta Thunb. var. ! f
. Ren-ai Township,
12 ger?(;hl?i/gga (Hook. et ellipse (4.5) 5.2 (5.9) (8.8) 10.2 (11.4) (0.44)051(058 0.8 Nantou County
: emarginated- Ren-ai Township,
13 F. formosana Maxim. alipse (5.7) 6.6 (7.1) (100)110(129)  (050)062(071) 11 "\ato, County
F. pedunculosa Miq. var. circular, Lanyu Township,
14 st (Merr) Comer truncete-allipse (7.7) 7.7 (9.0) (8.2)9.1(9.8) (064)085(105) 10 ity
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Table 1. Summary of pollen measurements for the species belonging to the genus Ficus in Taiwan.

Parenthesis are minimum and maximum of the pollen size (continue).

Taxa Shape Polar axis (P) Equatorial axis (E) PIE Pore Locality
F. tannoensis Hay. f. f Al Lanyu Township,
15 rhombifolia Hay. emarginated-ellipse (7.1) 7.4 (7.9 (10.7) 11.4 (12.1) (0.63) 0.65(0.70) 1.1 Taitung County
F. vaccinioides Hemdl. ex f Al Lanyu Township,
16 King emarginated-ellipse  (5.3) 5.7 (6.1) (105)117(130)  (043)049(054) 15 L, el
Subg. Synoecea (Miq.)
Mig.
Sect. Kalosycea (Miq.)
Corner
F. aurantiacea Griff. var. : Manjhou Township,
17 Sanvifolia Corner ellipse (3.0) 3.9 (4.3) (7.4) 8.3 (9.6) (038)047(057) 12 “Flvne County
Sect. Rhizocladus Eendl.
F. pumilaL. var. Yuanshan Townshi
18 awkeotsang (Mak.) barrel (5.1) 5.6 (6.1) (7.7) 8.6 (9.3 (0.59) 0.65(0.74) 11 I-Lan Count P.
Corner Yy
F. sarmentosa Buch.-Ham. : : .
h lar, Alishan Township
19 exJ. E. Sm. var. henryi areular, (5.3)65(8.2) (7.9) 8.6 (9.8) (0.64)0.76 (1.00) 1 tan. '
(King ex Oliver) Corner emarginated-ellipse Chiayi County
Subg. Sycidium (Miq.)
Mildbr. & Burret
Sect. Sycidium
Hengchun Township,
20 F. ampelasBurm.f. truncate-rhombus (5.7)6.2(7.1) (7.4) 9.1 (10.0) (0.59)0.68(0.85) 1.2 Pingtung County
21 F cumingii Mig. var. truncate-rhombus~ (5.2) 5.9 (6.3) (74)88(9.2) (062 068(0.75) 12  -@nyuTownship,
terminalifolia (Elm.) Sata AR T EEAT ’ ’ ’ ’ Taitung County
22 F.irisana EIm. truncatethombus  (5.0) 6.0 (6.8) (90)97(104)  (0.54)062(0.73) 12 T"W”ggﬁhg‘,m“’“
Sect. Palaeomorphe King
F. heteropleura BI. var. "
23 caudatifolia (Warb.) truncate-rhombus ~ (5.2) 5.9 (6.3) (74)88(97)  (062)0.68(0.75) 08 LT"";}’L‘J‘nTO‘C’Vg‘ﬂ P,
Tzeng g Yy
F. tintoria Forst. f. subsp.  truncate-rhombus, Hengchun Township,
24 Gyinhoei (King) Corner riangle (5.3) 6.6 (8.6) (8.9) 9.5 (10.4) (062)071(0.92) 1.1 "grding County
25 F.virgataReinw.exBl.  truncaterhombus  (5.0) 5.5 (6.4) (7.9) 8.6 (9.3) (0.58) 0.64(0.73) 0.8 Hegﬂg&?ng‘g’u”rﬁ;' P,
Subg. Sycomorus (Gasp.)
Miq.
Sect. Neomorphe King
F. variegata BI. var. Lanyu Township,
26 orcie (EIm.) Comer truncate-rhombus (5.8) 6.5 (7.1) (84)101(110)  (059)065(070) 14 Ty
Sect. Sycocarpus Miq.
27 F. ben i Yuanshan Township,
. benguetensis Merr. truncate-rhombus (3.6) 4.3(4.9) (6.5) 7.0 (7.5) (0.54)061(0.75) 11
I-Lan County
28 F. septica Burm. truncatethombus ~ (4.5) 4.9 (5.3) (77)84(89)  (050)059(0.65 09 Hengehun Township,

Pingtung County
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B E¥5 (F pedunculosa Miq. var. mearnsii (Merr.)
Corner, [&] 40-43) ~ ZEZEZ A (F. tannoensis Hay.
f. rhombifolia Hay., [&] 44-45) K iSifEiEE s (F
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KHi7G%E E (F. pumila L. var. awkeotsang
(Mak.) Corner, [& 51-53) ~ [l B [[|®2 Bk (F.
sarmentosa Buch.-Ham. ex J. E. Sm. var. henryi
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KEHERFERE (F variegata Bl. var. garicae
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2-10. EEER B IERE

Fig. 2-4: F. nervosa; 5-7: F. pubnervis; 8-10: F. benjamina var. benjamina. Scale bars = 5 pm.
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Fig. 11-13: F. benjamina var. bracteata; 14-16: F. microcarpa; 17-19: F. elastica; 20-22: F. caulocarpa;
23-25: F. religiosa; 26-28: F. superba var. japonica. Scale bars =5 um.
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Fig. 29-31: F. esquiroliana; 32-34: F. ruficaulis var. antaoensis; 35-37: F. erecta var. beecheyana;
38-39: F. formosana; 40-43: F. pedunculosa var. mearnsii; 44-45: F. tannoensis f. rhombifolia;
46: F. vaccinioides. Scale bars =5 pm.
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Fig. 47-48: F. vaccinioides; 49-50: F. aurantiacea var. parvifolia; 51-53: F. pumila var. awkeotsang;
54-55; F. sarmentosa var. henryi: 56-58: F. ampelas; 59-61: F. cumingii var. terminalifolia;
62-64: F. irisana. Scale bars = 5 um.
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65-82. & {i i i5 B LI T RE
Fig. 65-67: F. heteropleura var. caudatifolia; 68-71: F. tintoria subsp. swinhoei; 72-73: F. virgata;
74-76: F. variegata var. garciae; 77-79: F. benguetensis; 80-82: F. septica. Scale bars =5 um.
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