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中国紫葳科花粉形态的研究 
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摘要 ：对紫葳科 t8属 27种花粉进行 了光镜和扫描 电镜的观察 ，其 中有些种是第 一次观 察或 

报道。紫葳科花粉明显地属多型花粉，靖发孔类型和纹饰特征多种多样 萌发 L基本上 可分 

为3(一4、沟 ．3(一4)孔沟 ．3孔．多淘及散沟等类型 ：纹饰则可丹为皱渡状纹饰 ．穴状纹 

饰 ，穴 一阿状 纹饰 ，网状 纹 饰 ，刺 状 纹 饰 以 及 表 面光 精 等。值 得 注 意 的是 在 菜 豆树 属 

岛幽r埘 Zoll et M0ri 中，菜豆树 R．siai~ 和滇 菜豆树 R．W矾蚋m出 虽为同一 个 ．但 

其萌发孔类型和纹饰特征截然不 同．菜 豆树花粉 为 3孔 ．具 网状 纹饰；而滇菜豆树花粉 为 3 

孔淘 ，具穴状纹饰 就花粉形态学而 言．紫葳辩也许是多元发生 的。 
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Pollen M orphology of Bignomaceae in China 

wEI Zhong—Xin，WANG Hong，J矾 ∞ 一Jun 

灿，E，咖  f池 矿舶 ．Chicle A~temy of 乃o ， 眦山 650204，( m) 

Abs哑 t：Tr,e D0Uen gains 0f 27 nadve and introduced species belo ng to l8 genera 0f Bi~oniaceae we1．e exarmned 

by light arId se~mning ele~mn micm~'opes
． S0|ne of which w reported Or exar rIed by scanning e1．ect~a aficmse~e for 

the first time 111(．LIg}I，the Bign~rnaeeae are eon．~icuouNy e n㈣ ．their apert,~,s egn be divided into 3(一41 

co[t~e，3(～4)colporate．3一porale，sf印 0cnlp and paraoeolpate yp∞ The exlne seulpture~include foveo— 

h e，n 辟da【e，reticulate cfine arId coarse reticulatiom)arId spinulate．Or psilate Mo pollen g皿ns exist as mol~ads 

but afew aretetrod．Inthe genus of~ hera，the pollen ap日恤 盯d sculpture different b眦 R 

and R 2aomanens／~ The poUen of1／ siaic~ais 3一~31"ale and reticulate soApture．butthat 0f1／
． yurmanemisis 3一 

collate and f0venb把8cIdpH1re In the family 0f Bign,~aeeae，the pollen m0r削 。 is v ua e both in generic delimi— 

ration and in the study 8yneII c relafion~ ps．especially aperture arId the~'6ne LⅡe
．  

Key聊．Ⅱ噍 ：Bignor~0．eeae； Pollen mo 0l。gy 

The Bignoniaeeae is a large family including about 120 genera，650 species distributed main~．in 

tropical a ，afewintemperate~gio．s and one genus( Ⅱ)COrlllTIOnto boththe Old and New 

worlds．Gene~ ly they are divided into four tribes，Bignonieae，Teeomeae，Eecren'~arpeae and Cres— 

een[ieflt~(Willis，1973)．In China there are aleut 22 genera(including native and introduced ones) 
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(How，1982)，of which the genera Cato．[~t，lr~．arviltea，Dotichandrone，Oroxyhmt，Rculer．mcher~ 

mad Stereosperraun are very inrportant for their wood and Re8thetic values Because there&re too many 

monotypic genera and due to taxol~n／ic over—splitting，the genera& limi tation of the family is still a 

problem，and even nloFeimpo rtan tly afew genem like Wig&tia and Pautdopia have been putinhl dit— 

ferent family，Bignoniaceae or Semphulariaceae according to the author’s preference In the fⅢ L【V{n 

Bignoniaceae，pollen morphology
．

gives impo rtant data for their elassifieatian and sysh,ttlalies (Buur 

~nAll，1977：GentD＆ Tomb，1979)，however，this paper does not intend to discuss the classification 

of the family but orll?to present some palynological data which would be useful for taxonomists who 

studied or will study the family 

Pollen nvorphofo~ of Bignoniaceae had been studied by son'1e researohers (Buurman．1977：Fer— 

gLl}；0n＆ Santisuk，1973： GenW ＆ Tomb， 1979； Institute of Bota／ly an d ,South China Institute el 

Botany，1982； Mllra， 1968；Suryakanta， 1973；Huang， 1972；1~[&llg et al 1960， I997 ； Wei， 

1989)．But illosl of tile studies only made general observation with light microscope except Ferguson 

and Gentry who nmde detailed  studies o11 the pollen seulptum with scan ning eleetmn mierc~：ope．In 

this paper，we selected  27 native an d introduced species be longing to 18 genera for stud)"，aiming at 

sun~nlng up their pollen morphological characters an d proving~~,Otlle u~eful data for taxouomists who t／if(! 

interested in the Bignonlaeeae 

1 Material and M ethods 

Species examined here are listed in the appendix． 

Pollen grains were obtained from specimens in the herbarium of Kuraning institute of Bolan )，the 

Chinese Academy of Scienees(KUNj，or )lleeted directly from euhivated plants at Kunming B0tani— 

cal Garden．Pollen for light microscope Ⅷ aeetolysed by Erdtnmn‘medwd and mounted in~ycerine 

jelly．Measurements were based on 10 to 15 pollen per sample．For SEM observation，acetol— 

ysed  pollen t~ ins -~,,ere dehydratedin EtOH series from 50％ to 95％ andthan pipo ted ontothe stubs 

山 double—sided tape．_After coating．they were obser~,ed an d photographed under SEb1． 

2 Deseriplion ofl：~llenM orphology 

Campais Lour 2 species，onein E． As．，the other onein E．US． 

Species examined：C geandiflora【plate I：l一3；II：3—4)．The pollen grains sphemidal to 

subpmlate；3一eolpale；size(25—4o)30 x 25(23—30j ；sexine re．tieulabe． 

Ⅱ seep l1—13 species．distributed in E． As and Am．，5 jn China． 

Species examined：Catalpa ovata (plate VI：l一2j，C．speciosa(plate 1：5)and C．tzaegesii 

【plateI：4)Thepollent~ains are all aggregated intotetradwith diameter of48—75．9,mn：inaportu— 

rate；~Jtine in mticq~1]ate pa ttem ，and th various sizes and shapes of lumina ．Th e difierenee among 

these speciesis nkainly in the size ofthe pollentetrads．Thetetrad of C spo eiosaisthelargest one， 

froIll 68．3 to 73．9 ，the tetrad of C．ovat4t is the smallest，from 45 to 57ran，an d that of C 卜 

gedi is interwediate，fran 53 l L0 60 lpm in diameter．The】r sculDLures are not obviously difierent． 
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(,hilop．sis D．Don．(hair one species．distributed in S US．and Mexico 

Spe( ies examined：Chitopsis lbrearis (plate VI：3—4，6)．Th e pollen aggregated into tetrad 

with diameter 48—75tari；inape rturate；se~ine coarsely reticulate． 

Cresentizt I 5 species，distributed in trop Am ． 

Species examined：C data (plate【I：5—6)．The pollen ns subsphemidal to oblate；3一 

colpate，and the colpi we『e usually cm ered with protruded eolpal menrbrmm；size (28—42)35 × 

40 f35—45) m】：~xine reticulate． 

Doh~dsandrone(Fenz1)Seem．9 sp~．ies，trop E． ，Mating．，trop．As． (2 in China) 

~ltItd ALlsLr． 

Speci~ e>．amined ：Dotichandrone．sp Lplatell：7—8j．Th epollen grains subprolate；3一col— 

pate；si (40—65j 55×48 (38—52)um；sexine reticulate．the lumina nearly rounded and well 

— distributed on the surface ofthepo llen． 

1ncarviftea Ju 11—14 species，distributedin C．＆ E．As．．Hima1 ．there are I2in China 

Species examined：lncarvil[ea argum (plate r：6)．，．&tea and， yo rmgh~bandii(plate I： 

7；VI：5，7)．The pollen ns oblate to subspheroidal；stephanocolpate，usually 8—9 colpate，but 

the colpi unequal in length；size (50—65)58 × 65(55—75)tan，and there is no obviously dif— 

fi~rent in size among species：the exine covered with spinifon'n protuberances(subspinuloses)which 

can be seen only under SEM 

jacarand~， ．50 species，distributed 1．1 C．＆ S．Ara．and W’ I． 

Species examined：J．aaaifolia lplateⅡI：5—6)．The pollen g I1s subspheroidal to sub— 

oblate；3一colporate，usually with protuberm Jt eolpal membrane；size(32—46)38× 42 (34—46) 

pm；sexine psilate 

Mayoderdron Kurz one to two(?)species in Burma and SW．China． 

Species examined： ．ignerun(plate I：8—9，III：1—2)and ．／or~ pa．tha (?) (plate 

IlI：3—4)．The pollen I1s s~}prolate to subspheroidal；3一eolpate，and the eolpi are deep and 

z ag：size(28—35)32× 26 (22—28),urn；sexine coarsely reticulateand with different sizes of 

lurnina 

Mifdingtonia L． f 

Species examined： 

sphemidal；3一 eolpate 

rugulate—reticulate 

vct0cu{os Teijsm 

Malaysia． 

only one speciesin SE．As 

M． hortensis (platelll： 7—8) The pollen m suboblate to sub— 

syncolpate；size (25—30)28 × 30 (28—34)tnn；sexine rugulate to 

et Binnend．5 species，f_mm ：~san＆ SW．China (2 species) to W 

Species examined：,~)ctoca／os shanicus(plate J：11；VJ：8—9)， branfdsfffloras arid N 

pinr~lus(plate I：IO)．The pollen grains subspheroidal；size from 85 to 108~tm in diameter；3一 

eolpate；sexine coarsely reticulate pattern which is very peculiar by having very coal'fi~and irregular rll 

gaeand alot of gemmate structures Oilthe surface oflumina(VI：8—91．There afe【]。 wious dif 

ferenee in po llen morpholoKy especially in sculpture among、rarious species
．  
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Orox~'lum 'vent．2 species in S．China，SE As．and Indoma1． 

Species examined：0．h~dieum (plate V：7—8)_The pollen ns subpmlate；3～colpate； 

size (58—70j 65 × 55 (45—62)／．un；s．exine coarsely reticulate，the lumina with nearly the saltle 

sizes mid shapes(usually rounded) 

Pauldopia Ⅲ Steenis as 0I1Iy one species ，distributed in NE
． India，SW ．China，SE A ． 

Species examined ：P． (plate T：17，V：5—6)．The pollen grAns subspheroidal；3一 

colpate；size(30 6—32)31．5×33{31—34．5)bun；sexine foveolate t0 findv re“culate 

—m岫 Pres1．5 species，distributed in trap．A,n． 

Species examined：f ns ignea (plate l：】2—15)and P ~'rtu,Mo,(plate IV：I一2) 

Th e pollen grains subspheroidal；3一colpate，occasionally to 6一colpate
， and 山 multi—folded ( 

,~rinkledj colpalmembmne；size(48—65)60 × 54 (46—58),urn；sexine reticulate，with vail— 

OU$sizes of lumina which were distributed sparsely on the surface of th D0Iien
．  

R~ hera 7,oll et Mor．40 species，distributed  in India to China
， Philipp Is 

Species examined：R．sinica (plateI：20—21，V：1—2)and R yunnane~／s(plateI：18 

— 19，V：3—4j Th e pollen grai。ns subsphemidal to suboblate；3一eolpate (R．Ⅷ m )or 3 

一

porate(R．sinica)：size (20—27 7)25×27(20．5—30)pm；sexine ate(R Ⅵ‘nM— 

rtertst~)to reticulate(R．sinica)． 

Sm ao~ Beam,．2 species ，distributedin h T]p Aft 

Species exanfined：S．campanu／ata (plate I：23—24)．The pollen g~ins sphemiall 3一col— 

pate； size 32—45pro in diameter；sexlne coarsely reticulate
．  

Stereosperm~rn Cbmn．24 species， distributed in trop
． Aft． and As 

Species examined：S．￡ r gDn姗 (plate I：25—26)．31ae pollen grains spheroidal with conI_ 

plex aperture structure of pan tocolpi； size 30—42pm in diameter；sexine reticulate an d tlle 1umina 

山 the sali~ shapean d size ．1hepo llen grains of Stereospo nnum were alsolooked po lyad by 0theIs 

(Institute of Botany and South Institute of Botany，CAS 19821． 

Tecoma Ju皋s．16 species，distributed in Florida of USA and W ．I 

Species examined：Tecoma stgr~ (plate II：1—2)．31ae pollen groins subsphemidal to sub． 

oblate；3一colpate；size(27．5—35)34× 36(28．5—36．5)pm；sexine finely reticu1ate．and 

thelilmina wi【h出fferent sizesand shapes 

Tecomaria Spaeh．2 species ，distributed in trop．E．＆ S
． M r． 

Species exmnined：Tecomaria capensis(plateI：22，1V：3—4)and Tecoomr／a sp．(口late Tv： 

5～8)·Thepollen m subprolateto prelate；3一colpateand$oale are s~eolpote，colpi vm  deep； 

size (34．5—48)40 × 32 (28—36),urn；sexine reticulate，the lumlna 山 出瞻rent sl獬 a盯d 

shapes；Th edifference ofthesetwo species isthat Tecomaria sp
． has s~ eolpate po llen butth pe llen 

0f 7’．capertst~ is non—s~nneolpo te 
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3 Conclusion 

3．1 Bignoniaceae are conspicuously em~palynous．showing diversities be th in aperture mtd sculp— 

ture+hut their apertures call be dM ded into 3—4 colpate，3 or 4 colpo rate，3 pomte，slephanoeolpate 

an d pomoeo|pate l I ； the sculpture ine]u psilate，foveolate， rugu|ate， reticulate and spinulate 

an d so on，but reticulate pattern is the cOmltlOlt olle． 

3．2 The result from comparison showed that the sculpture difference of var'JOLL~trib~ is not necessari— 

ly
_

~'e．ater than that of the ssilq~ tribe ．For example iu the tribe 0f’['eeomeae the sculpture varies Yen 

muchfrom psilate(Jacaranda，platellI：5—6)toreticulate (Camps／s，platelI：3—4)andt'~ell 

to spianlate(1ncarviltea，plate VI：5，7—8)．Therefore it is difficult to elucidate the svstenmtk．H 一 

lationships be tween different tribes by sculpture ． 

3．3 In most case，the pollen morphology，especiall?the aperlure and sPulpmre are oonstallt within 

one genus，butthe genus Radermachera has different ape rture and sculpturebe tween different species 

Th pollen of R．sinica is 3一porate and with reticulate SCUlpture (plate I：20—21，V：1—2)， 

while that of R．)waar~ns／s is 3一colpate and with foveolate sculpture(plate I：18—19，V：3— 

4)．Inthefamily．Radermachera isthe on1)one genus which has signifieant variationsin aportm~and 

sculpture types between different spe cies． 

3．4 Asfar aspo llenmorphology
,

is Concerned，Bign oniaeeae Tnavbe PO |~Tphyletic。n act 01111~of 

its 刮 diversities in pollen t)~oes (monad in illOgt genera．tetrad in Catalpa and Chitopsis)，shap~ ， 

ape rture lypes ，sculptures and the presence of beth putatively primitive an d advanced pollen types； 

perhapsthepollentypes of ，Chi@ms，lnca~llea，Jacaranda，Millingtonia，,Stereostemutm 

an d Nyctocalos may have evolved indepe ndently in several evolutionary lineages． 

AdmowledgmentsWe~,-ishtothankthe staff attheHerbarium ofKunming htstitute of[~g3tarot-(KUN)forallowing 

to u the palynological materialsfrom their collections Special thgtlksto senior s切Ⅱ Yu,％aow~n，Liu Manzhmrg and 

Yuan Huikun for providing岫 mth~ot'De r~lle,,grai~ from bv Ⅱg c0lIecb脚 plants at Kutmaing Botanical Garden 

APPENDLX：voucher swcimens 

The poHen 兀s'~,／ere removed from the specimetrs deposited at the herbarium of Kurmaing h~atitute of Botam． 

(K【 )or co~ected direcdy by the autlmm cultivated plants in Kumnk~Bo~mical Gl~ell For each specie~、the 

~flnle，locality，coSec[or and the coHection number are W en as follows： 

c “ 2 《 (Thmlb)Ioi~,1．积 K．Schumann，Ymman，Yulman~,plomtion Team 57027 

Bttreau f．dudoux／／(D0de)Gilmour，culfit~ted in Kurmang Botanical Ga n． 

C． G．D0n．，cultivated in Kunming Botatfieal Ga／,du~13 

C．s~ iosgt Warder“ mev．eulfvated in Ktmming Bo~miezl( n． 

脚  llnearis s ．，San Diego，U．S．A．，RogerHarm 013 

CrescenaaⅡ n H．B K ．Guar 乎h叫 ，Tao ding 83116
．  

Dolir'handrone sp ， l1Il， Mengla．Yunnea1．Tao Deding 84—005 

]neo~ lea arcTtta (Ro：de)Royle，Daguem，Yurmaa，Sun Bi et al 0707 

，．haea Bur．et Franch Lijiang．Yunnma．KL —KewGarden Exploration％ara 85—532 

t yo 6and,i spFagR~，Tibet—Wu Zhen~,i et al 75—430． 

Jcu~rrozda ocutifd~ ttumb et Bonpl，Me叫 un， a，Yummn，Tao Ded崦 84—003 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


云 南 植 物 研 究 23卷 

dendron f0 州 h  l1 1) Tao，k alitv；+M K 1．L 3【39 

M ． I L fKurz1 KIR ，Menghai， Ym]~an，Chdta— Sat'let F~xploratioll Team 5616 

Millingtonia )rtett．~g L 『_．Jinghong．、llflfl~tl3 Tsm XJlao 8003l 

Mrf。 5M L T．ijsm el Binn，Cml~'uan，Y山1r龇 ，TJ Ya】1hⅢ012624 

N Ⅲ nd 口 、at1 Slee,tfis，Hekou．Ytltlntffi Liu Weixin 3N) 

N slumix．n．MacGregor d W W Smith．Meng[a，Yunnan．[sai Xitao 59—10713 

Oroxflto'n bzdi~um (Lirm )Yent Jingimttg，~'tmtlart，colle~Aion number? 

止 u “ (Bueh —Ham ex G．1 n J vail Steeaais，Mer g ，Yunnan．China—Soviet 0劬 佣 am 王3 

T ㈣ leraJ．~ta (Ker)Mie178，Menglun、 ~t'mltxal1．15"femhui 004516． 

Raderm,whera sirdzu (Hanee)Herod ，i』 ⋯ g，Gumlgdong，S K u 26890 

R．yarmtmer~is C Y Wu et w C Y；n，Jinghot．．g．Ymman，Wu QLlaT1an 9030． 

却~／u：dea q¨Hdn№ Beau~ Cuba．Kun 0241 t75 

f唧 ， (Wall j Dc ，Jinping，Yutman，Luchun Team 1043 

Tecce~ ,~kt4／z／,7 {ll_ H B K Mer~gbi． 山1n锄 ．Tao Dedijag 84一 

Tecorra~ caFe rt~is 【Thunb 1 Spach，cuhh'ated in Kunmi~ Botmaical Garden． 

Tecoma~ sp．cultivatedal in Ktmming Bomnieal Garden 
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Explanation ofI~ tes 

Ha I l一3 Camps~‘frc m 4 cm 卢w硝 ：5 C 一  6ln~rs4llea a~uta；7lnco~llea 3otmghusbon&i；8—9Ma 

删 ignet~ 10^， 肌咖  II N． ：t2—15 “lg ；16 17 Pan／．&p~ Ⅻ忉 18—19 出 加 

) —  ；20—2I R sbu~a： T~ nma capem／s 23—24 Spat,twdea． ! r 25一．96 Stera~spermum I l4．5． 

10 and I1× 500}J6 17． I8 andl9 × l200： ．tl1 × IOO0) 

Plate11 t一2 Ⅵ 3—4 ＆  _删 ；5—6 Cresceatia a~ata：7—8 m f sp 

PlateⅢ l～2 神 m ；3—4 1w f胛州 砒 }5—6 Jatmur~l attar ia；7 8枷 f哪 n horte~ s 

PlateⅣ 1～2 n ⋯ tegia Ⅲm ：3—4 T~ ria n ；5 8 T sp 

P'a扯 V 1—2 Rade~ hexa n；3—4肛 ⋯ 5 6 ∞ j- b ：7—8￡岫 I 册 

PlateⅥ 1～2 C~dpa 舶4；3—4．6 卸 tirea~ ；5．7 啪  r m ：8—9 '̂啪 s ～  
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⋯ 华等 ：小叶岛于的分类修订 

H() C L1 IIl⋯  Ⅱ，： 】’ 川1)l rIl， 

I]~osa~eaP 

罔版 l 

Platr I 

图版说叫：Figs．有关名称模式材料的叶下表皮扫描电镜结掏
： 

I_c_m oph)-l! 2
． e chlecht dali

， 3．C． 。 H (n．anc}1 l KI。tz 

4一C nrH KImz
， 5．e e 如c 。 ie is K】。担

． 6．C．p。lun 
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帮湘媛 ：花生成熟 花粉 的趟 微结构 

XI Xi：tng 、L Ldn： 【ItrzIMrllCtUl P r1fⅥature } I，Ilen in Peailttt{4r~u：his 

h)'p．gaP{g 

剖恤 
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右仲新等 ：巾旧紫姣利花粉形念的研究 

w EI Zlm ng— X L．1 f 『 P~l ren M plm h 

版 

| 
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W EI ZhOtl X Ltl et 

See expIa,tat[on at the㈨ f Jl】f|ext 
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仲崩i等 ： f到版 、 WEl Zh．ng—Xin “』 

See explanation at the end Ilf text 
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} I Zhong—X1lI ／“』 

See explanation at tile end( rex 
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