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A morphological study of viscin threads in Onagraceae
(Oenotheraceae) pollen
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Plate 1. Pollen grains of Onaqraceae
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A': Oenothera biennis, three grains are connected with viscin threads. B : Circaca erubescens, abnormal
grain with four apertures. C: Oenothera stricta, equatorial view.

D: Epilobium angustifolium, equatorial view, showing viscin threads on the proximal face. E : Epilobium
pyrricholophum, tetrad, showing viscin threads spreading from the inside of the tetrad. F: Ludwigia

adscendens var. stipulacea, polar view.
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Plate 2. Viscin threads and bridges in Onagraceae pollen (Tightly compound type)

G : Epilobium cephalostigma, single grain, proximal face, released from tetrad at mechanically. H: E.
cephalostigma, a part of proximal face, very near to the aperture, allow shows broken bridge. I: E.
pyrricholophum, showing bridge, short but very allied to the viscin thread. J : E. pyrricholophum, compound
and more or less twisted. K: £. amurense, compound and thick at base. L: Epilobium angustifolium,

compound and twisted at basal part.
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Plate. 3. Viscin threads in Onagraceae pollen (Smooth type)

M : Ludwigia epilobioides, forked at basal part, with smooth surface.

N : L. adscendens var. stipulacea, dichotomous at basal part, more or less with smooth surface. O : Circaea
mollis, forked at basal part, with smooth surface. P : C. erubescens, dichotomous at basal part, with smooth
surface. Q: C. cordata, dichotomous at basal part, with smooth surface. R : Godetia amoena, forked at

basal part, with smooth surface.
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Plate 4. Viscin threads in Onagraceae pollen (Segmented and beaded type)

S: Oenothera biennis, irregularly forked at base, thick and beaded thread. T : O. exythrosepala, a cross-
sectional view of exine, showing twisted and forked at base (both viscin thread and exine surface are very
similar to each other).

U: O. laciniala, beaded thread, thick at base. V : O. perennis, irregularly thin threads intertwined at basal
part.

W O. stricta, thick and beaded thread. X : Fuchsia macrostemma, thick and beaded thread thread, ring-

like at basal part.
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BI1 7 ARG 3 MoOE%ERDOZHE  Fig. 1. Three types of viscin threads in Onagraceae pollen.
A TTRE (R XF )
B I ERRA (£ T 7 AN B: Tightly compound (Epilobium cephalostigma).
CIE—RRHEH (FvFevIqry) C: Segmented and beaded Oenothera biennis).

A : Smooth Ludwigia adscendens var. stipulacea).
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1. Smooth (SM) ---------------- Circoeece, Jussiaeeae  (Circaea, Godetia, Ludwigia)

2. Compound
2a, Tightly compound (TC) -- Epilobieae, (Onagreae) (Epilobium)
2b., Incised compound (IC) -- Epilobieae

W

. Segmented

3a. Beaded (S-b) ----------- Lopezieae, (Fuchsieae, Onagreae) (Oenothera, Fuchsia)
3b. Ropy (S-r) ==--——mmmem Onagreae, (Epilobieae, Fuchsieae)




1984 1

$30%& H15

7 728 BHER O K R DI HE

‘S[PUIdY UI0D

:°3 w102 "(2d£3 93BIPAULISIUT) 93B[NUEIL) 0] 3JB[NIIWLISAIIXY | YYOH-H 9Ielus-enu] : YIS

‘e[ueIn) 1 YO e[ided : JVd "AdIqqe

- 0-S §£'0-02°0 “ G¢'0-02'0 i " GWCLEGE D1J1J1S 0 ¥
- q-S  0<'0-4ST'0 " §¢'0-SsT'0 " " LWCLEGEL] STuuaJad ﬂ*
- 04-S  0£'0-02'0 " 0$'0-02'0 g i foCIERSD DIDIUTID] "0 %
— q-S  6¢'0-9¢'0 " §¢'0-0C'0 " " G CYEGEYY DIDAISOJUIAID 0 X
- g-S  0¢£'0-02'0 (' udod)psppag  0£'0-02'0 Y49 9D9IBDUQ £ ClEGE£AL STUURTQ DJAYIOUSQ X
- WS  09'0-0'0 " G¢'0-0C'0 " " WEE\GGEL SOPTOTQO[Tda "7 X
bW\ICE¥S  DaID[NAI3S
- WS 0G9'0-0t'0 " 05'0-0¢'0 (¥1S-1) “v49-3 CIEEIR RN 'JDA SUSpUSJSPD DIBSTIMPNT X
. WS  09'0-0<'0 (PayJod)yzoows  Oh'0-92'0  (MLS-1) W49 dvd aDaJ46DUQ fyCrEG2D)  DUSOWD DI19POH X
- g-S  0¢£'0-ST'0  (P91SIM})papDaq  (0Z'0-0T'0 Y49 aDaTsyan4 dcce DUWLRISO0JIDW DISYINS X
+ JL  0¢£'0-02'0 " 0¢'0-G61'0 Y49 “dvd " £.Vgd WNYdoToydTIIAd T x
+ JL  0£'0-0¢'0 p 0¢'0-0C'0 (41S-1) V49 “dvd " £\gdc) DUBTISOTPYARd ‘3 %
= JL  05'0-S¢'0  (PapIbJdg)yzoows  0k'0-0Z'0 Y49 “dvd . £€,+Ld WNTTOJTISNBUD '3
£\igdr oy
+ JL 0¢£'0-02'0  (Pa1sIMl)yroows  Qg'0-0Z'0 749 “dvd aDa1qgoT1d3 asuaJnup WN1qgoy1dy X
- WS 0/'0-0S5'0 u G9'0-017'0 " " GRAE XE sITrow )
— WS 09'0-0f'0 " 09'0-07'0  (YL1S-1)7W¥9 “dvd 7 WLETE suadsagnia ‘g
- WS 0f'0 (ps3Jdot)yioows  Sh'0-52'0 Y49 “dvd 9D93DIUI 1) 0646420 DIDPJOD DaDIIT)
adAL  (p)upig 1UBWa 3 (n)Hupiqg JUBWa (3
96p1.g pDaJy} UIJSTA uJ213bd auIx3 aqudl uoXD |

W S

uonearssqo JAHS 4Aq s3rodal maN : ¥ -oesdeideu() jo AS[oydiow uafjod ainjonijser[() 'z Iqel

CEMELE C F ) INAS RIH¥ °Q % UNFEL) G T 2ANEL O (8L6T) 9 B[IeANS ZHAM O BN 3 XY BB WA OB 9T H( 9
BEIMM OGN Ly K LFYH ¥



72 JPN.]J.PALYN.30—1 1984

IKUSE et al. : A study of viscin threads in Onagraceae

VHTH D, ¥ IMERBIEWOFEHEH o TIHY
ST TWS (K1, C—=D), 2Dk
HHRHTE O FLLERE 548 U Twd 2 LML
—ED4ERERTEWHONTH S,
ﬁ1msmMM’(wm)m¢é7ﬁn+ﬂ%%
DO RO SMAT, ST RBIL, HE 5 B
L TWwh, ZORTICH E S—r Bid 45 OF
TRBE TSR TH B,

91 OFHE (SM) 1k, SRIOMEH, 328
< & (Circaea), 1 ©~Y 3 A 7 Y& (Godelia) .
3 X% N1 & (Ludwigia) O 3JBIZFRD STz,
SM B DFHEITHEE R Z Db D 1 AT, EEZ0.3
—0.7 um H D F DIRMH N 2 RS 12l 7
N D ATEED Y Y AN b D TH B, L LK
1 —ABIR 3 D& S22 DEEH 7 4 — 7 4kdH 50
BXRIEAPNTuBE DNRHL, Lrb I AF
WA (1 —A)D &S WCHERDHZ L A2 b (2
TR A WS 2 R NR D ZED) 3R L7z &
IRBHERRT bONRDH 5, FIABRAL L B %

DEE» S, favy 34 73 (MR —R) ik~
a4 7yE (B4, S—W) kDb Xy <~V UE
Wik s i e Ao b,

— 75 2 a OERIA (TC) 1340 SM B oD
W AR Lom ) EHRICE > T3 DT,
KEHDLOBEARENTE D, B 0.2~0.5
um CHIL L E 72 DEFFIE 5L SATWLEHENS
W1 —B, KK4., J-L)o ZOBITIET HNF
& (Epilobium) A 5 o £ 127 71239 JE 1 % (1956)

SFOHARERYFFF 7V ERELERNTH S,

12 P, mMTﬁgéné:tbbé(@MZ—

PIBRC B BRI T H B, I (1956) 17 4N
FIED 4 FR & B THFANCBIZ L. 4 BRI
HRiE O EME OIS 2 HOHERRO bO T
BHWIOHREL TWwa 2L 28E L7z, Skvarla 5
(1975) (3 %D FH L 72 Z O W HEE RIR D b 0 &
BFTHAEL., 20O b D% Bridge £ L T,
FESBINEEBREERI LICT 5, KR2—

g & L SRSV %Y 2 OTEH 2 H5E L T
WA EZATHY, KK 2 —H (RED) EPEIIC Z
OfE I 72 HE 2R L Tw b, it TR 2
—G O L 72 5T A 77 8 F OB %
L CHIET % & 3 AFT O E DI 2 1 5

SO BT &I D o T DB S OB

Z OB 3 DALk & W S T HHE R TS
ENTWIRIZELRFHTL2HOTHS

/23 aDbE—=XRHEM (S—b) v IA 7
Be7 7y 7BTHEsN K1 —C, /K4 1R
L7 &9 2 OB E A ERALO £ — XKD IR A
FOFEEMAE=RROBLE L > T, ZhsOifiv
FADMA A AU 75 o TRERK S LT B BRF 28 X 4
—T OHEEDKEESEICHSNE, vV 34 7V
DR THMICE2ECIZIEFEEALRDSNT, K&
FOBERIE 0.15—0.35 gm &, 3EDOPTIdidH M
Vo 72 ZOBORERDOIZEIIIBRAL L o 2
MWL) bmWBEEADH L EF 22N, 77V TR
HDIMIFELLRTESTMFIETE R0,

PAED 3 MO REE RO E 55 EIOMED 6 &
6D B, R2WWRLILLITEDOL L TO6E
DIEMEE A2 L. I XF A& (Ludwigia)
TR FE &S Jussiaeeae 1L T B hiE R a2 b IL
B OREED 5 13— RRRBOREE R EFFOT A3
FI& (Oenothera) &V b » \JHEAN 7RI O 535 %
2o 3 X% <Y Y& (Circaea) T{F s 3 Cir-
caeeae JEIZITW & B b i1 5, —7F Onagreae fEIC A
B4 nwY 34 7HE (Godetia) 3 & 012 iy %
i SR &b Jussiaeeae RISk E A DL D, &
SITHE RO E» S HLOREEHEEL TH 5 &,
Skvarla & (1978)13 3 X vV VE® I X ¥ ¥ /34
B o 5 P TH RO RS % & RGN 22 -
LA L, H—kpaElante—X Rk~
VIaA ZYBOLIGRIEREEIDELLIZbDE
HBEL TS, FIH—EOMERBABHRIC L -
TPIZIET ANTBO &5 R RKROEERE R L% >
FHADDOHNE DL LI b D EHEL TSR,
REFIRESER L EbiL b,



BES 1 7 A NFRIEM OREE LD HAAEBm Y SasE $30% $1%5 1984 73

FIAERDOEBE LIEM A EN T2 RR DM o D IARBIFRICEEH L7z SEM BEO—EH% . K
HOHMEATEZVHERTHD, K x—va b ZROTT S o LMHEFRK & SRS I e
EHXOHBEOBEIERIZHE RO & b FEUD BLET,

FoNsEELFEE BN,

51 M3k

Brown, C.A. 1967 : Pollen morphology of the Onagraceae. Rev. Palaeobotan. Palynol., 3 : 163-180.

Erdtman, G.1952: Pollen morphology and plant taxonomy. I. Angiosperms. Almquist and Wiksell,
Stockholm.

MW~y 1956 BAMEYIOTEH. JLNIEE, B

FEFER 1949 B FEEAMSTIC £ % Viscinfaden OMMIEE, R, 19(7): 327—328

EBFERR 1978 TERyERILE. WHEERE

Skvarla, J.J., Raven, P.H. & Praglowski, J. 1975 : The evolution of pollen tetrads in Onagraceae. Amer. J.
Bot. 62 (1) : 6-35.

. 1976 : Ultrastructural survey of Onagraceae pollen. p. 447-479. In 1L.K. Fer-
guson and J. Muller [ed.] , The evolutionary significance of the exine.

Skvarla, J.J., Raven, P.H., Chissoe, W.F. & Sharp, M. 1978 : An ultrastructural study of viscin threads in
Onagraceae pollen. Pollen et Spores. 20 : 5-143.

Summary

An ultrastructural survey on viscin threads of Japanese Onagraceae (Oenotheraceae) pollen, were
conducted using light microscopy and scanning electron microscopy. In the study 6 genera and 16 species
were included, and these voucher specimens were deposited in the herbarium of Toho University.

Viscin threads occur only on the proximal face of the pollen grain, generally in a central location.
They are up to 1500 xm long and 0.15-0.7 zm in diameter, and their appearances are distinguished to three
distinctive morphologic patterns, namely smooth, compound and segmented.

Smooth viscin threads are observed exclusively for the genera Circaea, Ludwigia and Godetia. They
have smooth surface and appear as simple extensions of the exine surface.

Compound viscin threads are noted only on the genera Epilobium. Their looks are like a form of
tightly thread unit which consist of a group of smooth threads, and are usually twisted or rarely braided.

Segmented viscin threads are characteristic in the genera Oenothera and Fuchsia. They occur as
partition threads which can readily be imagined as beaded threads or corn kernels.

The three distinctive morphologic thread patterns are presumably similar to the ektexine.

Bridges are recognized only on the tetrad of the genus Epilobium. They are located in the area

extending from the aperture margins to near the center of the proximal exine faces.
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