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Yano, Yoshiharu®: Pollen Grain Morphology in Clematis (Ranunculaceae)

HAICEET 227 v~F 28 (Clematis L.) 13 21 7& 5 85/ (LA « FH 1961) Hv, RGBT
13#9 300 & (Lloyd 1989) 0 LTCW53, —F, 7 V< F 2OEZESET 19 % ¥ SR
DED Sh, FrnfELRE A & FR S NBETIE 250~300 BRE LRI N 3B, Th O OFHEEL
WOV SN AREREIZEREED A ¥ 7 v (C. patens), 7 vt v (C florida), 5 X¥/—4 (C.
lanuginosa) B LI —0 v XD EF kS5 (C viticella) 75 EHENPSHFELTVWE, TDIHIC
BRI R A IR DA % 5 | Sk X RIS 7V — T DHRETH B, & T ADEESBORK
ML L RO REEORK OGRS AFETH - 700, $iFT 2 BRI Lizhi-T, WERkp
S DRI & 2 RIS 7V — TR I DRI TS 5 72 2 L THREEEA T D ORI A
HBIICRA B 52 Td, XEEEXLT IO -1, EZREHOBEERES, 70 SEHE
PREFEDORFIT LD 7V — T H3F EIT > TE koM, BEELBIFEERITVHD
KHIDERBERTH 5, SRR ONTIEEICER LT, 7L <F 2ABORELEER
DFERIL & DBLE AR L 7o

TERL D AERFEEEE ST O—212 /%Y 2 7V ) 3 —3d b, TONEFIEYEEIER O
BAEREECLT, YOS - FHREERRLELEDIET2H0TH 3,

BHENC BT B ek R OFCRENFSE 12, Kumazawa (1936) Ic kO F v B o X R}, 7reERBX O
A EFROHENDH R, 7 L=FRABRIIINEBEEEHEL T, B0 (colpi) 10 (aperture) D
HEMNED L ORAELEYONGHORMIEEARIT LT3 4 7ITKRBILTc, Blegs A 752K
H DMK S M > 2 NENE 2 DITHIN T 5 T EWHBETH B & L1z, il (1956) 1ZHAD
REPI 190 %} 2,300 R IC B L SMERSTEFHD BRI SRR EZREK L/, ST T/ VT REI
BALEHL, A ¥/~ EODHBEAR (4CY) tvv=rvyukEofEl 3 ER (6B° @
294 TERMREL,

ISR OEE R, F& U THETEMSEICL 2 b0 THTOBEICROT LRALH
%, =D, EEETTAMEE (Scanning Electron Microscope LI N SEM L H59) OE itk b,
BfERTENMROREEOEEN AL 12 0 BRI OFZE b K X S FE A Rz, SEM 3
VB OBEAICHFE S NBETH 20, ThEEYERNCIEHT 3 72D I 3R S EE
Thh, NS DEMEFICEL > TEVRIBOBE L BRI -7,

AL, 7 v<F 2B BEBXUREZERE 21 OB ELIT- 70

MEE L UTGE

BRI DEER « BRI Lic s L=F 2BOHEMIE, T XTHRTEREERLTWE6DTH
%, EAOHAEYEELRER, SEOF—VY) —DoWD LELbDOTHD, EROHDIZD
W SIREIDOBAIE?S & D 28 A THERR & Uiz, fEMRIORIUE, BRI DRIETENICEL
DAL, BEIREMERE LR EERED 2 TR ZER Lt R RRZEE K, BEED 2D
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12 80%, 90%, 100% DT ¥ / — VI 4 20 S3faliR Uico BKDFET L icalEHIFER A v 7 3
WTEBRL 2%, MESGNTIRLREZLER L, &SI TRILRROIERES « ERIEE %
HZAEMTHZEPH LR L, Tho—HoFIER BV ERSEZBEE (HCP2) T
ﬁofio

BB OB~ O BEE M T — 726/ U7, BRsEducbig L2363, krdET
HAERITHE B2 LD ICHBEL T 1o TEEMPEBIL TV Vb DR, FEABEMEE T
Evey b EHTHEBROABBICBE LI, @B —T4 Y739 —47 v+ Pt—Pb 235 L
721B-3WA4 A va—F— (4 a—xzvP=7Y vy ZHEAL,

SEM (3 ISM—5300 (HAETF) %2HH L1, T DREOEIZELMLIMEERE 25KV, HEalf T=
30°TH B,

HEVEEHIEBOBRE TAEPBEAE LT, FBEBETCEFRICIE#EINI L
HOMLOEBEAET S, BTRICLIMEICREE T —7 1+ v/ REL T 3HERETHIEL
720

ERBELUEBE

HEYER % Oflf%E SEM TEIET 370123, RBEOWBLEE I — 7 4 v /18 & D)
WBETH D, DR OWwHBNIEIETE U AL R, BRAGBREORIEICI VP E Y OBREET
JFICIRAEZ D T EMTREE B o oo BT — 7 4 v 734V E 25 %, REWICE
BT BB TFAEMNELTHETHD, LWSEMEAEL1-DICZNETH B, LHiL I OUH
2 & O RIOWHI S HERSE DFIEICPEEE 15 T & bd 5, AR L - fekhi cla R < Bl
T&fl, Th &b bEFROBHEZT CGREABES N C &2 Roh, REHE#D L
ORREI DT E bz,

ek o 2yE

FEDBVIREICE 3 LthoEYIOTE RIS BRI Sic X v Eidh b, FEEIEM SRR L T
IvyIx—vaviEd s, {EEECHT 20k %, EBECANICIROEE LD THE
AL LEROIERETHA NI, FHREOMHIEIEN IV I 35—V a VERBCKDIZHR
WHETH D EEZ 5,

JUL=F A FFk—4 (C cirrhosa) DINSWELGEfELZbD % T 7BEAED, TekrkD
DEALEEE L1 (Fig. 1), Fig. 1 ® A, B, C 3EMBIWIREED & DT, A IBHFEHE P R
BB L 7o C BEMHWIERDOSDTH 5, D~G FEDORETH 35, G E—&/N
S TBVWETHS, A~EZ TOASIERBICKEBERIA SNV, F, G OEO/NS VD
D REDIRENRFRAITRIABE TH 5, O T & 3E DWW T RIER SRR TIEM R DT
REEEICRIAETH AT EERE LTV, FHBEROIERR TR TERET bRRBIEERL
LEREDIENHETZ %5, 7 L F ZBREBOHE L X5l L N2 OARICE D T ATH
D, HELNOMULBEL BB S AAIGENTHET 5, 20 50FVIC X B8R oA RE
NOBEIC D W Lichs, ZRIIEH -7,

Al Rk & AR AR

v =vvY (C terniflora) DILKYRIZ HIRECME G & B RFOMEEE CLEE L 7-50K 0 SEM B
H% Fig. 21087, BRGBRETRBEMIEEZR LEMSEHL ST b, BRATERERRO2
FBR LD ESHPNEOREIE bR TH O MOES L 0 2\, AiELRY, REZEHE
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Fig. 1. The variation of pollen grain by the degree of maturity in C. cirrhosa.
A-D: post-anther-dehiscence, E-H: pre-anther-dehiscence.
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Fig. 2. C. terniflora, SEM photographs. A: air drying, B: critical point drying.

25kV X3,500 1 25kV X3,500 Sem 052@

Fig. 3. C. integrifolia ‘Hendersonii’, SEM photographs. A: equatorial view, air drying, B: polar view,
air drying, C: equatorial view, critical point drying, D: polar view, critical point drying.

BLRET AL DD, COXIITBMROREIINEREIC X D RIZE T &b 5D THEHC
BEBTNETH 5, BAREEORE TR, RESIPERPFEFD FL) BREAIEZELE T
5DT, HKIREED & DA RT T EREETH 5, BERAEEE T L 72500H0E, K& X,
RB LUFRFO (FL) OEEL BB ERICFRETRL TV EEbNE, LrL, 0k
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Fig. 4. Surface sculpture of C. cirrhosa. A: colpi, X 5000, B: crest, > 10000, C: colpi, X 10000.

ELEEPIHKEIc L 22 S0, FokEZBNLTERTRIZETRNAZ L 5D,

HIFIC BEEEET 5, B OKE S BIEMAHOEEBREED—> L AN TE /A, WHEE
&> TRECE(LT BT &b, MERHEERERT L RRHETH 2, MO
Fild, WA & FRESED S OBETIRNRL > TRA 20T, 2fGoEICZZ AR, S
DEBEABE L TR ENZTINEE S, Fig. 3IC7 VI F R A VFITYV T+ )T NV
4 — =4 (C integrifolia “Hendersonii’) @ 4 #{ D SEM BEE%/K9, {EHRL DB 1< BT
RSN 7O, ERIER L TERESIEEL S S, 7 V< T R« F vk - OB
KB E% Fig. 4 1087, T OROIMERBRAUL, HEofis bz ooty bRk TH=AF D
TR T D B0 T RNRAMBREE I & LOEH TR Y, RIETETHHERETHTS 3,

7 v F ZEOTRERL

BEEREZEU 7 L F 2ABORKNIE, 2 THNTERO SRR SN -7z, BRI
SREERORIR, FEO FL OFE, F, HBIUMETIT- 7. TORBREHHTNE, &
FEMECORTY, 3-EE KOO 4 IS TE 7,

ZHEHBORBRI A I VBl ho2REEL L THBRs M cE=zmECR o0
(Fig. 5-8), M8, RBEEOAY¥ I/ L<BLY ‘F=Y (C Dawn), ¥ vFavry (C
‘Gekkyuden’), ‘A To— s« 7 1" (C “Yellow Queen’), ‘T E—F  (C ‘Ramona’), ‘=#~
(C. “Niobe’), ‘B2 v (C ‘Kakuun’), ‘%1 — e+ E—4%" (C ‘Nelly Moser’), ‘#¥*4 (C
‘Kakio’), ‘K27 % —+ 35y~ (C ‘Dr. Ruppel’), ‘“# e+ 7L Y5+ (C ‘The President),
‘4 s 5 5% F (C ‘Sanonomurasaki’), ¥ ¥ v 7 ¥=— V735 (C. Jackmanii Rubra’), ‘~
=42 (C ‘Beniokoshi’), ‘x+# 2’ (C. ‘Yukiokoshi’), ‘F ¥ #° (C. ‘Teshio’), ‘EET
v e v 3V (C. ‘Vyvyan Pennell) % ERBDEO D LN\EXETH 5, o3RO
DHTHAEN BT L6550, SEIIBIEELEAED 20FEUTTH > edTH—EITXS L,
Kumazawa (1936) O4534HT Type M, #ii (1956) OAMHT4C* HicHRlE N2 D TH %,

EfMNBORNMERFOLEFHcHEDO BN TMoERTH 2, 77 ¥R (C
texensis), TV VYR ‘TIXF 4« Ea—F 4 (C texensis ‘Gravetye Beauty’), ¥ 1 AV F
(C. viorna) BT hicX 5 (Fig. 9). BB EARANCELT 248, BRSHHRE CRIEH DT
COMREECTH %, LEDOIIRIZFRIE TH 5, Kumazawa (1936) (3% Type IMITHFEL 720 %
i (1956) BEHHFMHTENICOPSEVICARLIZSDOMBR SN S0, Thds Type I
T5LLTVS, TO2ERIRHS 2FRDOIEEEZL TV 3B,

ORI EL - Ko Y3y (C Ville de Lyon’) TR SN 7z, FEIEOIERKL TS L DEE
ARG A ACHAISMNAEBER T E 208, IBRARBRETERFOL L bORMERTE RV
RTHz, ENe Fe)aVidE—LIL (MoreD) #1899 FFIcHEL o WHERETH %,
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Fig. 5. Clematis spp. and cultivers, SEM photographs.

C. patens (Chiba prefecture). air drying, X 3500. invaginated, X 1500.
C. patens (Chiba prefecture). critical point drying, X3500. 6: C. patens (Chiba prefecture). air drying, apertural
C. patens (Hyogo prefecture). air drying, X 3500. area, X 7500.

C. patens (Hyogo prefecture). critical point drying, X3500. 7: C. ‘Gekkyuden’. air drying, X 3500.
C. patens (Chiba prefecture). air drying, grains partially 8: C. ‘Gekkyuden’. critical point drying, X 3500.
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Fig. 6. Clematis cultivars, SEM photographs.

‘Dawn’. air drying, *2000.

‘Dawn’. critical point drying, X 3500.
‘Yellow Queen’. air drying, X2000.

‘Yellow Queen’. critical point drying, > 3500.

13:
14:
15:
16:

C.

C.
C.
C.

‘Ramona’. air drying, X 3500.
‘Ramona’. critical point drying, X 3500.
‘Niobe’. critical point drying, X 3500.
‘Kakuun’. critical point drying, X 3500.
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Fig. 7. Clematis cultivars, SEM photographs.

C. ‘Nelly Moser’. air drying, < 3500.
C. ‘Kakio’. air drying, X 2000.

C. ‘Dr. Ruppel’. air drying, X 2000.
C. ‘The President’. critical point
drying, X 3500.

21:
22:
23:
24:

C.

C.
C.
C.

‘Sanonomurasaki’. air drying, ><2000.
‘Sanonomurasaki’. air drying, apertural area, X 7500.
‘Jackmanii Rubra’. air drying, X 3500.

‘Jackmanii Rubra’. critical point drying, > 3500.
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Fig. 8. Clematis spp. and cultivars, SEM photographs.

: C. ‘Beniokoshi’. air drying, *3500. 29:
: C. ‘Beniokoshi’. critical point drying, X 3500. 30:
: C. patens ‘Yukiokoshi’. air drying, > 3500. 31:

: C. patens “Yukiokoshi’. critical point drying, X 3500. 32:

C.

C.
C.
C.

‘Teshio’. air drying, X 3500.
‘Vyvyan Pennell’. air drying, X 2000.
viticella. air drying, *<2000.

viticella. critical point drying, X 3500.
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Fig. 9.  Clematis spp. and cultivars, SEM photographs.
33: C. viorna. air drying, X 2000. 37: C. texensis. ‘Gravetye Beauty’. air drying, X 2000.
34: C. viorna. critical point drying, X2000. 38: C. fexensis. ‘Gravetye Beauty’. critical point drying, X 2000.
35: C. texensis. air drying, X 2000. 39: C. “Ville de Lyon’. critical point drying, < 3500.
36: C. texensis. critical point drying, X2000. 40

: C. “Ville de Lyon’. critical point drying, X 5000.
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: C. macropetala.
C. macropetala.

X 3500.

% 3500.

C. macropetala.
C. macropetala.
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Fig. 10. Clematis spp., SEM photographs.

air drying, equatorial view, X3500. 45
critical point drying, equatorial view, 46

air drying, X 3500. 47
critical point drying, polar view, 48

: C. armandii. air drying, equatorial view, ><3500.

: C. armandii. critical point drying, equatorial
view, X 5000.

: C. recta. air drying, X 3500.

: C. recta. critical point drying, > 3500.
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Fig. 11.  Clematis spp. and cultivars, SEM photographs.

C. montana ‘Tetrarose’. air drying, < 2000. 53z
C. montana ‘Tetrarose’. critical point drying,  54:
< 3500.

C. integrifolia ‘Briostemon’. air drying, ><2000. 55:
C. integrifolia. air drying, X 2000. 56:

C. integrifolia “Yubune’. air drying, < 2000.
C. integrifolia “Yubune’. critical point drying,
X 3500.

C. ‘Rouguchi’. air drying, 2000.

C. ‘Rouguchi’. critical point drying, > 3500.
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€4 F =Y — (C pitcher) ic7 7 €y ¥ REZR LTSN, L L—ATRTF 7YV R
DF, fEh o BUHS N/ LT 20bdH 5 (Fretwell 1989),

BT R cEMSE L, BEECRKETHIIMOS 2 Lhbnr b, ik
1 EORFODPMRTEE514 7, EPBOWEAITIAGEET 2514 7BLVENSE 147D
HETE 5, BERDOXR Y v v (C apiifolia), 7 v/xF vy a9V (C fusca), 79Ky v
(C. stans), v =22 (C. terniflora), FNEFETIZF V& —+ (C cirrhosa), 1 V57 ) 7 %

C«f%ku ®3,5008 Svm 851

25kV X3I,580 Skm 9620@ 25kUV X3I.500
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Fig. 12. Clematis spp. and cultivars, SEM photographs.

57: C. fusca. air drying, X2000.

58: C. fusca. critical point drying, *<3500.

59: C. stans. critical point drying, equatorial view, > 3500.
60: C. stans. critical point drying, polar view, X 3500.

61: C. triternata ‘Rubro-marginata’. air drying, X 3500.

62: C. apiifolia. air drying, equatorial and polar view, X2000.
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)7 (C. integrifolia), V7 % (C. recta) BV~ 035 (C macropetala), BEZELETIZ
TR YT 4 — Ty e 7oy L (C armandii ‘Apple Blossom’), ¥ ¥+ ‘5 50—
X (C. montana ‘Tetrarose’), ‘T )& X5 %€ (C. integrifolia ‘Eriostemon’), ‘@ —27'F (C.
‘Rouguchi’), MU FNF% V7ao<i¥F—2%" (C triternata ‘Rubro-marginata’) % & Tdh %
(Fig. 10-12),

TERLOBEATEEZZEZ 5 bT, FFEBEL L TOBEORIMN S - & bH L, KiciEoduzplyOss
T 28, RROBEREELTO (FL) oBlEimz—#EH0a— 2465 (LEF 1970),

7 V=T RAEOIERLIE 3-8 & SEEOR IS RKEHE EH TV A, hiiflEZEL o3
bOBEEESN, BIKEATW S,

Summary

Scanning electron microscopic observation was made of the morphology of pollen
grains of 13 species of Clematis and its 21 cultivars. The observation was made on
those specimens which have been prepared by means of 2 methods, i.e. air drying
method and critical point drying method. The classification of pollen grains was done
through polar view and equatorial view observations of each specimen and examination
of the morphological features of the aperture and the colpi. Air and critical point
drying methods were suitable for the observation of aperture and measurement of its
size, respectively.

The degree of maturity of pollen grain unchanged between pre- and post-anther-
dehiscence and showed no difference between inside and outside in many anthers.
Then, the collection of pollen grains was done at the state of bud so that the
incorporation of pollen grains of any other plant could be prevented.

The classification of pollen grains was done on the basis of the number of aperture,
number of colpi, properties of the exine sculpture and the like. As a result, the pollen
grains of Clematis under the present observation were verified to be 4 types, ie. 3-
colpate grain type for C. terniflora, spherical and multi-scattered foramina grain type
for C. patens, sycolpate grain type for C. viorna and non-aperturate grain type for C.
‘Ville de Lyon’.
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