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Pollen Morphology of Bignoniaceae in China*

WEI Zhong — Xin, WANG Hong, JIN (Yiao — Jun
! Runrong Instituse of Botans . Chenese Acadeny of Scieroes ,  Kunmung 650204, China )

Abstract: The pollen grains of 27 native and introduced species belonging W 18 genera of Bignomaceae were examined
by light ard scanning eleetron microscopes. Some of which were reported or examined by scanning electron mucrescope for
the first time. Though, the Bignomaceae are conspicuously eurypalynous, their apertures can be dnided o 3 { — 4}
olpate, 3 { — 4] colporate. 3 — porale, stephanocolpate and pantocolpate types. The exine seulptures tnclude foveo-
late, rugulate, reticulate [fine and coarse reticulations) ard spinulate, or peilate. Most pollen grams exist as monads
but a few are tetrad. In the genus of Radermachera, the pollen aperture and sculpture are different between R.  sinien
and R. ywnnanensis. The pollen of K. stnica is 3 — porate and reticulate sculpture, but that of R.  yunnanensis is 3 -
colpate and foveolate sculpture. In the family of Bignoniaceae, the pollen morphology is valuable both in genenc delm-
tation and in the study of systematic relationships. especially aperture and the exine sculpture.
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The Bignoniaceae is a large family including about 120 genera, 650 species distributed mainly in
tropical aress, a few in temperate regions and one genus { Catelpa) common to both the 0ld and New
worlds. Generally they are divided into four tribes, Bignonieae, Tecomeae, Eccremocarpeae and Cres-
centieae { Willis, 1973). In China there are about 22 genera (including native and introduced ones )
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{ How, 1982}, of which the geuera Catalpa . fnearvitlea, Dolichandrone . (roxylum, Rodermachera
and Stereospertaun are very hmporlant for their wood and aesthetic values. Because there are too many
monotypic genera and due to taxonomic over — splitting, the genera delimitation of the family = -till a
problent, and even more imporiantly a few genera hke Wightic and Pauldopia bave been put mio dil-
ferent family, Bignomiaceae or Svrophulariacese according 1o the author’s preference. ln the jamily ot
Bignomiaceas, pollen morphology gives importani data for their classification and systematies { Buur-
man, 1977 Gemry & Tomb, 1979, however. this paper does not inlend to discuss the classification
uf the family Lut vnly 10 present some palynological data which would be useful for taxonunusts who
siwmlied or will study the famly.

Pollen morphology of Bignuniaceae had been studied by some researchers (Buurman, 19772 Fer-
guson & Saniisuk, 1973: Geuirv & Tomh, 1979 Insittute of Botany and South China Instimie of
Bolany, 1982:; Mura, 1968; Suryakania, 1973 Huang, 1972:; Wang et al. 1960. 1997 : Wer,
1989%) . But most of ihe studies only made general abservation with light mictoscope except Ferguson
and Geniry wha made detailed studies on the pollen sculpture with =canning electron microscope. In
this paper. we selected 27 native and introduced species belonging 10 18 genera for study, airmng at
summing up their pollen morphological characters and proving sonwe useful data for 1axonomists who are

inleresied in the Bignoniaceae.

1 Material and Methods

Species examined here are listed 1 the appendix.

Pollen grains were obtained {rom specimens in the herliarnum of hunming lnstitute of Botams , the
Chinese Academy of Sciences (KUN) ., or wollected directly from cultivated plants at Kunming Botani-
cal Garden. Pollen for light microscope was acetolysed by Erdiman'method and mounted in glycenine
jelly. Measurements were based on 10 te 15 pollen grains per sample. For SEM chservation. acewnl-
ysed pollen grains were dehydrated m EtOH series [rom 505 to 95% and than pipeled onto the stubs
with double ~ sided tape. After coating. thev were observed and pholographed under SEM.

2 Description of Pollen Morphology

Campsis Lour. 2 species, one in E. As., the other one n E. US.

Species examined; C. grandiflora (plate 1;: 1 =35 1I; 3~ 4), The pollen grains spherotdal to
subprolale; 3 — volpate; size {25-40) 30 x 25 {23 - 30) pr; sexine reticulate .

Cotalpe scop. 11 - 13 species, distributed in E. As ard Am. . 5 in China.

Species examined ; Catalpa ovata (plate VI, 1~ 2], C. speciosa (plate 1; 5 and C. fargesii
(plate 1; 4) The pollen grains are all aggregaied into tetrad with diameter of 48 —- 75.9um: inapertu-
rale; sexine in reliculate pattern, and with various sizes and shapes of lumina. The difference among
these species 1s mainly in the size of the pollen tetrads. The tetrad of C. speciosa is the largest one,
from 68.3 to 73.9um, the tetrad of C. ovate is the smallest, from 45 o 57pn, and that of €. far-

gesii 1> interwediate, {rom 53.1 to 60. ljuw in diameter. Their sculptures are not obvieusly different.
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thilopsis 1. Don. Only one species. istributed in S, USRS, and Mexico.

Species exanuned . Chidopsis linearss Cplate ¥1: 3 -4, 6}, The pollen uggrepated into tetrad
with diameter 48 — 75pm: inaperturate; sexine coarsely reticulate.

Cresemtia 1. 5 species, distributed in trop. Am.

Species examined: €. alata (plate [I; 5-6}. The pollen prains subsphervidal to oblates 3 —
colpate, and the colpi were usvally covered with protruded colpal menbrane; size {28 - 42) 35 x
40 (35 - 45) pun; sexine reticulale.

Dolichandrone (Fenzl) Seem. 9 species, trop. E. Alr,, Madag., tup. As. {2 in China)
arel Austr.

Species examined: Dolichandrone. sp {platell: 7 - 8). The pelien grains subprulate; 3 — col-
pate : size {40 - 65) 55 x 48 (38 - 52) um; sexine reticulate, the lumina nearly rounded and well
~ distinbuted vn the suface of the pollen.

frcarvillea Juss. 11 — 14 species, distributed in C. & E. As., Himal. . there are 12 in China.

Species examined ; fncorallea arguia (plate T 6). {. hgen and 1. vounghusbondy (plate 1.
73 VI. 5, 7}. The pollen grains ublate 1o subspheroidal ; stephanocolpate . usually 8 — 9 colpate, lut
the colpi unequal in length: size (50-65} 58 x 65 (55-75) pm, and there is no obviously Jif-
ferent in size among species; the exine cuversd with spiniform protuberances ( subspinuloses ) which
can be seen only under SEM.

Jararanda fuss . 50 species . distnibuted in C. & 5. Am, and W. .

Spevies examined: J. acwifolia (plate I; 5~ 6). The pollen grains subspheroidal to sub-
oblate; 3 — volporate, usually with protuberarnt colpal membrane; size (32 — 463} 38 x 42 (34— 46)
M sexine psilate.

Muvyodendron Kurz one to two ("} species in Burma and 3W. China.

Species examined: M. ignewn (plate 1. 8 -9, HI: 1 -2} and M. longispatha (7) [ plate
M. 3-4). The pollen grains subprolate 10 subspheroidal; 3 ~ colpate, and the colpi are deep and
sipzag; size (28 -~35) 32 x 26 (22-28) um; sexine coarsely reticulate and with different sizes of
lumina.

Millingtonie L. I. only one species in SE. As.

Speries examined: M. hortensis { platelll. 7 - 8). The pollen grains suboblate 1o sub-
spheroidal; 3 — colpate, syncolpates size (25 - 30} 28 x 30 (28 - 34) pm: sexine rugulale to
rugulate - reticulate.

Nyctoculos Teipsm. et Binnend. 5 species, from Assam & SW. China {2 species} to W.
Malaysia.

Species examined: Nyctocalos shanicus (plate I: 113 VI: 8-9), N brunfelsiiflorus and ¥
pinnatus {plate 1. 10) . The pollen grains subspheroidal: size from 85 to 108um in diameter: 3 -
culpate; sexine coarsely reticulate pattern which is very peculiar by having very coamse and irregular ru-
gae and a lot of gemmate structures on the surface of lumina (VI. 8 - 9). There are na obsious dif-

ference in pollen morphology especially in sculpture among various species.
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Oroxvlm Yent, 2 species in 8. China, SE. As. and Indomal.

Species examined: (). indicwr (plate ¥: 7 — 8). The pollen grains subprolate; 3 - colpate;
size (58 -70) 65 x 55 (45-62) pm; sexine coarsely reticulate, the lumina with nearly the same
sizes and shapes (usually rounded).

Pauldopia van Steenis as only one species, distributed in NE. India, SW. China, SE. A~.

Speciex examined: P. ghorte (plate I; 17, V: 5-6). The pollen grains subspheroidal; 3 —
colpate; size (30.6-32) 31.5 x 33 (31 -34.5) pm: sexine foveolate to Bnelv reticulate.

Pyrastegia Pres]. 5 species, distributed in trop. Am.

Species examined; Pyrostegia ignea (plate 1; 12 - 15) and P. wenusta (plate IV, | - 2).
The pollen grains subsphervidal: 3 — colpate, accasionally 0 6 — colpate, and with multi — folded ¢
wrinkled) colpal membrane; size (48 -658) 60 x S4 (46 — S8) um; sexine reticulate, with vari-
ous sizes of Jumina which were distributed sparsely on the surface of the pollen.

Radermachera Zoll. et Mor. 40 species, distributed in India w China. Philipp. Is.

Species examined: R. sinica (plate I, 20-21, ¥V, 1-2) and R. junnanensis {plate 1; 18
—19. V: 3-4). The pollen grains subsphervidal o suboblate; 3 - colpate (R. junnanensist or 3
—porate (R. sinica}; size (20-27.7) 25 x 27 {20.5-30) pm; sexine foveolate ( R. 1umna-
nensis ) w reticulate ( R. sinica }.

Spathodea Beaur . 2 species, distributed in trop. Afr.

Species examined: S, campunulata (plate 1: 23 — 24) . The pollen grains sphermal; 3 — col-
pate; size 32 — 45um in diameter; sexine coarsely reticulate.

Stereospermum Cham. 24 species, distributed in trop. Afr. and As.

Species examined: N. tetragonwm (plate I: 25 - 26 ). The pollen grains spheroidal with com-
plex aperture structure of pantocolpis size 30 — 42um in diameter; sexine reticulate and the loanna
with the same shape and size. The pollen grains of Sierecspenmnum were also looked as polyad by others
{ Instirute of Botany and South Institute of Botany, CAS. 1082).

Tecoma Juss. 16 species , distributed in Florida of USA and W. |.

Species examined: Tecoma stans {plate II: 1 —2). The pollen grains subspheroidal to sub-
oblate; 3 — colpate; size (27.5-35) 34 x 36 (28.5 - 36.5) um; sexine finely reticulate. and
the lumina with different sizes and shapes..

fecomaria Spach. 2 species, distributed in trop. E. & 5. Afr.

Species examined: Tecomaria copensis (plate 1; 22, IV: 3 -4 ) and Tecomaria sp. {plate TV:
3~ 8). The pollen grains subprolate to prolate; 3 — colpate and some are syncolpate, colpi very deep:
size {34.5-48) 40 x 32 {28 - 36) um; sexine reticulate, the lumina with different sizes and
shapes: The difference of these two species is that Tecomaria sp. has syncolpate pollen but the pollen

of 7'. copensis is non - syncolpate.
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3  Conclusion

3.1 Bignoniacear~ are conspicuously eurypalynous, showing diversities both i aperture and sculp-
ture. hut their apertures can be divided into 3 — 4 colpate., 3 or 4 colporate. 3 porate, stephanncolpute
and pantocolpate tvpes; the sculpture includes psilate, foveolate, rugulate. reticulate and spimudate
and - on, but reticulate pattern is the conunon one.

3.2  The result from comparisun showed that the sculpture difference of various tribes 1s not necessan-
ly greater Lhan that of Lhe same tribe. For example. in the tribe of Tecomeae . the sculpture varies ven
much frmm peilate ( Jecurande . plate HI: 5 - 61 to reticutate ( Campsis , plate 11: 3 —4) and even
to spinulate { frearvillea . plate V1: 5, 7 — 8). Therefore it is difficult to elucidate the systematic re-
lationships between different tribes by sculpture.

3.3 In most case, the pollenm morphology . especially the aperture and seulpture are constant wilhin
one genus, bul the genus Radermachera has different aperture and sculpture between different species.
The polten of B, sinfca is 3 — porate and with reticulate sculpture (plate 1; 20 - 21, V. 1 - 27,
while that of R. ywnnanensis is 3 — colpate and with foveolate sculpture {plate I+ 18 - 19, vV, 3 -
4}. In the family. Radermachera is the only one genus which has significant variations in aperture and
sculpture types between different species.

3.4 As far as pollen morphology is concerned, Bignomaceae may be polyphyletie onr acemmt of
its great diversitivs in pollen types (monad in most genera, tetrad in Catalpa and Chilopsis ). shapes,
aperture types, sculptures and the presence of both putatively primitive and advanced pollen types;
perhaps the pollen types of Catalfpa, Chilopsis . Fncarvillea . Jacaranda . Millingtonia . Stereostermum
and Nvetocalos may have evolved independently in several evolutionary lineages.
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10 use the palynological materials from their collections. Special thanks 10 senior staff Yu Shaowen. L Xianzhang and
Yuan Hukun for providing us with some pollen grains from Living collections plants at Kunming, Botanical Garden.
APPENDIX: voucher specimens

The pollen grains were removed from the specimens deposited at the herbarium of Kunming Institule of Botany
(KUN} or collected directly by the authors from cultivated plants in Knnming Bolartival Garden. For each species, the
name, locality, collector and the collection number are given as follows:

Campsis grandifiora {Thunb.) Loisel. ex K. Schumann, Ywnnan, Yumnan Explomation Team 57027

Catalpa forgesit Burean. f. duclowa (Dode) Gilmour, cultivated in Kunmng Botanical Garden.

C. wata G. Don., culivated in Kunming Botamcal Garden.

. speciose Warder ex Bamey, cultivated in Kunming Botanical Garden.

Chilopsis linearis Sweet. , San Diego, U. 5. A., Roger Harm 013.

Crescentia alate H. B, K.. Guangzhou, Tao Deding 83116.

Dolichandrone sp , Menglun, Mengla., Yunnan. Tao Deding 84— 005.

Incarellea arguwia (Rovle) Royle, Deguan, Yunnan, Sun Bixing et al 0707,

{. huea Bur. ~t Franch. Lijiang, Yunnan., KUN — Kew Garden Exploration Team 85 — 532

1. yunghusbandi Sprague, Tibet, Wu Zhengyi et al 75 - 430.

Jacrranda acutifolin Humb. et Bonpl. . Menglun, Menga, Yunnan, Tao Deding 84— 003 .


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

D

a0 o om M o 2 E

Muvadendron tiggaprthe 10 D0 Tao, bealitv” M. k. Li 3139

M. emeum @ Kurz) hnre, Menghai, Yunnan, Chma — Soviet Explorativn Team 53616
Millingtora hortevszs Lo Lo, Jinghong. Yuoman. T-ar Xatao 80031 .

Mictocatn frenfrdafliru Teijsm et Rinr, Cangyuan, Yunoan, la Yanhm 012624

N. menate vsn Steerus, Hekou, Yunnan, Lo Wemin 3200,

N. shunzca. MacGregor «f W W . Smith. Mengpla, Yunnan, Tsai Xitac 59 - H1713.
Oraerlum imbicurn (1o ) Vent, Jingbong, Yrnnan, collecium number?”

Pmuddopia ghorta (Buch . - Ham. ex . Dond var Steems, Mengzhi, Yuonan, China — Soviel Explwabon Team 2233
Pyrowtegna verunte (Ket)l Miers, Menglun, Yunnan. L1 Yanhw (04516,
Hackrmerchent sruor | Hancel Henwt, . Loktumyg, Guangdong, S. K Lau 26890

B, oyunmenenses oY, Wo et W . Yin, Jinghong. Yurmar, Wu Quanan %030,
Spathuoden camponedota Beauv, Culba, hun 0241175

Stereospermom etragonger. (Wall. ) DL, Jmping, Yunnan, Luchur Team 1043,
Tevoma sans (L7 H B, K. Mengla, Yunnan, Tao Dedmg 84 - 002.

Tecomuriz rapenisas | Thimb. V Spacli, vullivated m hunming Botanival Garden.
Teromana sp. oullivatedal o Kunming Botanieal Garden.
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