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Yano, Yoshiharu®: Pollen Grain Morphology in the Malvaceae

AWEREYE TEREELTVWE 72 AR 1TEOEMNATEEE, EAE FEHBE
(Scanning Electron Microscope 2l F SEM & lgd) THIZE L 72,

7 4 4 Bofekhiid, BETHRESEICEROMEVWEESRSh S &, ROABEICIIZE
O/INLODEAES % 75 LD 2 AR REE R T, TEMRLOERZ, 100 ~ 150 um L RFEDO & D
DL, FTEWEET b T ORI, Sfiofeh L ASICHRIT 5 LB TE 5,

Ll (1956) 1, HAEYOEMKEMEIcBWTT AR ITEEEEL T, 3 >DRRIER]
LTW3, THbb, #5744 (Althaea rosea) \< .50 3 ZREFLR (4C°, 73 v (Hibiscus
mutabilis) 12551 218G FALAL (4C°, 4 F ¥ (dbutilon theophrastii) [R50 % FrE E 3
% (6B") 3451 7Tdh5,

SEEHEL 1ITEOEIED 3 ¥4 F72EAE & LTHRIL I, RIROIRPESD L OB
15 E OFIE S OREHT X 0, Mo FEHRlTE 3 L Bbh BRI R SN,

TERYhI 75 Bk 2 ST EY O SEM MREEE O ERLY, BARREEPIA SR (P 199D
75 & ORILENSLETH 5, SEM O L OEIE E U TRRIEERS 7GR, TEhLo A8 D
WIS T RE P ABE DI B L OIS DS S L RE R BB T & 1o, TR ORFBALIER, FHEL/TAL
BThh chic X 2IMEPLEE /& <, SEM ORIMIEEAELE L TERTE 5, R AEERET
VEBL L 7 TER OB ERGED 5 13, 7 4 1 BHERPRL O /L BE D EIERE R IS TR ICBE 9 5% L
WHIRDE S i,

MEE I UAE

TEBRI O AR REERER It U 7 HE 1, BETEREEL TV 5 dDTH 5, (LR OTRENU,
BARGRT OREETHREIE I Y EN TRER & ¥ 72, SEM Rl OESYI3 HAREIR I, R SFIRES
X ORBLEORTNEZ A 72, BARTBRIZETHAMKE L bDTH S, BRAEEE A
g ) — ik BIKEER A v 7 IV TEBL, MESSRNTIRILRE SER L\ T R
REOERTS » BREEABZ 284 TFT T 2E2HE Lz, ThoDFIEIR, HILHER SR
B (HCP-278) %{HH L1, RE(LER, HhoRETH RICEbN S [HHTER] OBk
RKEB LT, fEE— IR 2 RENST 2D TH 5, KRE(LIIFEER « FOARMERF S & DILEEDS,
T TE 3 2 B L UBEMOBIFUEE21E2 T & bR L oo BRICY - TIXHHHSTE
W OTAREF S S, BRI X ZMECER AR/ NRICT 2L 51c2, 30ETEZIT-70 £D
HEE KOS BEBREFIETTATH >t HELNEFBELIBVE T IV F A - TEH,
IhEREL Y RicAh, ZREERCHREL, LFEE L TEQORETER %5, Ficvy §
LEEDIOWIHEDASINET 5, 30 HRIEERMEL T, Bud LIRRA(L LI L <%
WMo T, RE|ELSNALREBOT, BEMEIBTFRRSTHEH, BrdsidERTcireRE

* EN R EY R LR EERFEYIEE. Tsukuba Botanical Garden, National Science Museum, Tsukuba, 305.
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=T 4 VITIBBETH - o IREAL LU 72306HT, FEF e < B i 3L 0B A E T 2,

LR DFBE~DEERME T — 726 L1, 2B 31— 5 4 v 713 Pt-Pb A% L /- | B-
3B A va—F— (z4a—-x2vV=7) ) RFHAL, SEM iZ ISM— 5300 (HAE
) EMHAL, MEEE 20KV, EiHE T=30° TEIE L 2,

BRELUBE

NA ERA A (Hibiscus ‘Tangerine Yellow’) &4 4 U v b X 73w (Malvaviscus arboreus var.
mexicanus) DK « FERIEE % RFETIT- 7o TNHD SEMEEA Fig. 1 D1~ 8ITR
To N ERNZADEEE (1) LHEE (2) 3, HHOH 2HIROIEHE 0/ EE D REE DR
ThHb, INSDRITEREZED SO X DO FEIICHRITE 32, COHETELNE
SEM EEA S HALONMI OB ICTE A B0 1 245k & L HHEM R S N e, BILORAIOR
RBEKILIOEAMIZRA 851, ¥4 ) vex73awy (3, 5, 7) KOS - TE
SRLVDITAN, NME2A2 (4, 6, 8) BEAOLLKEOHIEENKAHELTVS
LD TH B, fLMIBEIISVEE L NEBED SRERR S N, ABEZHS S W TABENBIRRS S h 37,
INODRRTH Fig. 1 D5 TESBETE 3, AEROWTE (KEIA) ZEMRO/NEA—E D
ZERE R - THHIEL <60, ChhRmEEE OIS 2B Efllsh 3, Thickd N
JEEH CREIB) &, BEROBH—BEVETHEEE ORCHBIH I TH S, KOS
&, B E TH—SPETEICEE - T (REIO), Th b 3RERICGERZESLTVE LS
ThH Do RARAETIERE U 70N, B SR & [F55 % 72 12 2 WDl E ORI ¥R & Tk
S0, MBULEIT X 2 2RI b/NES W, PLED T & SR, WYL O SEM B2 o0
72O ORILEREE & L CHOTEHTE %,

BB DK « Fer =AM GHEHE v v ) 2iA 72, £ 2 7 3 % (Malvaviscus arboreus
var. arboreus) DEEIIC X 3 B/KWIEED SEM EE% Fig. 7 D 51, 52 12789, HREE (19)
PR (7)) AT, FHROEEIVNS 2D, ABEORERER & HHRE LS -T
W5o rmAEAA AR TR SERECUET X 305, TRPIESAE FIHTEIWL,

HIMR D IS DL

T A AR OIERARIC RO AR ORI, 2hEBBSHIROERTH 3, FIROZERIIE
K& -TIIR, BE, AEBLOFIOLH R EICH# SR ONE, BROBKREENT 2L 577
AR OoN M (12), 72 VA 73 (Hibiscus oculiroseus) 1< H.5N 28R (43), 7
TT 4wy e AHRY I L (Abutilon megapotamicum) 15,51 35T (39), 75 & o KR
TE %, #7774 1121d, HEOEVWSOORMIC, E TNSWIREDZER (13, 14) HEME

Fig. 1. Prepare a specimen by carbonization method, SEM photographs.
Hibiscus ‘Tangerine Yellow’. Expansion type, X 1000.
Hibiscus ‘Tangerine Yellow’. Contraction type, X750.
Malvaviscus arboreus var. mexicanus. Inside morphological feature of the aperture, X 1500.
Hibiscus ‘Tangerine Yellow’. Inside morphological feature of the aperture, X 1500.
Malvaviscus arboreus var. mexicanus. Inside morphological feature of the aperture, arrow A shows a
sexine, arrow B shows a nexine, X< 3500.
Hibiscus ‘Tangerine Yellow’. Inside morphological feature of the aperture, X 5000.
7: Malvaviscus arboreus var. mexicanus. Inside morphological feature of the aperture, arrow C shows a
spines, X 1500.
8: Hibiscus ‘Tangerine Yellow’. Inside morphological feature of the aperture, X2000.

L
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20kU X3,5080

28kU X1.508

1opm

28k\Y X750

28kU ‘XZ.0080

18¥m EEIQ
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28kl X75H@ _ 2BkU K758 18Km 862818

2BkY X2,000 1B Krm 8628@

20kU K758 18pm BE2816

" opky uz.@00 1e#n 8628

28kyY KS5.8880

1hm B6282%5

28kY X18.0088

Fig. 2. Althaea rosea, SEM photographs.
9and 10: 4. rosea. Air drying, X750. 14 and 15: A. rosea.

Critical point drying, < 5000.
11: A. rosea. Air drying, X2000. 16: A. rosea. Critical point drying, arrow D shows a
12: A. rosea. Critical point drying, X 750. reticulum patterns of a sexine, X 10000.
13: A. rosea. Critical point drying, > ?2000.
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Fig. 3. Malvaviscus arboreus var. arboreus and var. mexicanus, SEM photographs.

17: M. arboreus var. mexicanus.
X 500.

18: M. arboreus var. arboreus.
X 750.

19: M. arboreus var. mexicanus.

Critical point drying,
Critical point drying,

Air drying, X500.

20:
21:
22:
23:
24

M.

M.
M.
M.
M.

arboreus var.
arboreus var.
arboreus var.
arboreus var.
arboreus var.

arboreus. Air drying, >500.
mexicanus. Air drying, X 500.
arboreus. Air drying, X500.
mexicanus. Air drying, X<200.
mexicanus. Air drying, ><500.
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28kU X750 18pm 82181

280kV K1 {Poo s 28kV Xiypooo ) iprm 1107

28kl K758 28kl K758

2PkV X750 19):: 6615@ 20kV X1.008 18¥m 8615@

Fig. 4. SEM photographs.

25: Gossypium arboreum. Critical point drying, 28: H. rosa-sinensis. Air drying, X< 1000.
X 750. 29: Hibiscus oculiroseus. Critical point drying, X750.
26: G. arboreum. Air drying, < 1000. 30: Hibiscus mutabilis. Critical point drying, X< 750.
27: Hibiscus rosa-sinensis. Critical point drying, 31: Malva sylvestris. Critical point drying, X 750.
X1000. 32: M. sylvestris. Air drying, X 1000.
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33:
34
35:
36:
37:

2BkYU K350 Sepm 111@

28kV X589 Sapm 11116

-,

28kV X1.500 18km 122008

W e
20kV X2.088 18kpm 9121

Fig. 5. SEM photographs.
38: A. X hybridum ‘Apricot’. Air drying, X1500.
39: A. X hybridum ‘Apricot’. Critical point drying,

Pavonia multiflora. Critical point drying, X<350.
P. multiflora. Air drying, X500.

P. multiflora. Critical point drying, X 1000.
Pavonia hastata. Critical point drying, X750.
Abutilon X hybridum ‘Apricot’. Critical point
drying, X 1500.

40:

arrow E shows a germination aperture, X 5000.
Abutilon megapotamicum. Critical point drying,
X2000.
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Spm B64510
Skm 838424
Fig. 6. Pollen grains spines, SEM photographs.
41: Mabva sylvestris. Critical point drying, X 3500. 45: Gossypium arboeum. Critical point drying,
42: Malbvaviscus arboreus var. arboreus. Critical point X 5000.
drying, X2000. 46: Pavonia multiflora. Critical point drying, X 2000.
43: Hibiscus oculiroseus. Critical point drying, 47: Hibiscus rosa-sinensis. Critical point drying,
X 5000. % 2000.
44: Malvaviscus arboreus var. mexicanus. Critical 48: Hibiscus ‘Tangerine Yellow’. Critical point

point drying, X3500.

drying, <2000.
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49:
50:

51:

52:

53:

Z28kYU 1,000

2BkU XS5an

28KV K7.508

Malva verticillata. Critical point drying, > 1000.

188m 9313m

tem 072205

VZGKU XZ’EéB " 18Krm. B31384

181 m %31329

Fig. 7. SEM photographs.

M. verticillata. Critical point drying, arrow F
shows a exudation of a pollen grain, X 1000.

Malvaviscus arboreus var. arboreus.

oven drying, X750.

M. arboreus var. arboreus. A microwave oven

drying, X1500.
Abelmoschus esculentus.

Critical point drying,

54:

A microwave 55:

56:

% 500.

A. esculentus. Critical point drying, spines,

% 3500.

Malva sylvestris. Critical point drying, aperture
and spines, X7500.

M. sylvestris. Critical point drying, aperture and
spines, X 10000.
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T LODRHIITH B0 TO/NSVERRIZ, v XN=T 41 (Althaea officinalis) T/ 4
B BD TH9F 744 LDBROOSMLNTE B, ThdOIEROME, BRI
TREL AN THERTE 2 b0 TH Y, AREBETIIHRE LBV, BEOESIK>VWTHTE
DREDBRONG, X739 (42) L54 ) vexT a3y (44) TEEOES 2L 7k,
AT 1l um, BET 13um & 2um DEDH -7z, 1 OB E BB 5 FIREEORIL, & F
TAARE=T A A (Malva sylvestris var. muritiana) (49) T%<, 7 v v 9% (Hibiscus rosa-
sinensis) (27) TR FIEO6TH 2, ¥ 5F7 4 (Gossypium arboreum) 7 2 v ORRZSHT 1L,
FHFRIC—ER LICBIIL TV 3, 4 F 744 OFIRZEE (15, 16) 3, BERBIBVTID
SHRERMTEL T, B LOBEABESE2 L5 BEES>VTVL 3,

I & B TEBYRL DT REf )

5 FTAA DR (9, 10, 11) &, B (12) wh~NTHEENNECEX bEL T -,
FIRIT L BEALDBRTF DD WA B, BB CRABERONMEIC L2 L EbN S vy pE LR
%o BEOKGZ {, IINHAIb R OoNTRNOBEDSEHE L TWE (12), BILTEHIRE L
750,

EX739Ls4Y) e T3y ARGIEREEERSEHREC X DL /- SEM EE%
Fig. 3. 17~ 241089 HRGIEFAEESOR CRIFLOASBARE ©H 3, 23 & 24 3B L - Foh
ICHAET 2IEMRITH 5, HE (1980) 12k B &, FEBPR O OhTRE T 2 BRI Ak il 7
SNTVEVTERS NS ERNOIER IR SN L 18 2, 23 TR AEE CBESh TV 3
FBR DS 8 2 28, TRIIZH SIS0,

FIF U5 BEHEE (25 SWHRIE (26) T, FLIBRERILTVWE, THA4BOE< D
OB 21, 22, 28, 32, 34 D &5 iz | HFTOMNERERT DA TH B, 457413260
£ D12 3B DAEILIT LI IR A 7R § & D% { BIER S e, — R SE R IESE O
RE (25 13, WETHMRDEEECTH Y, BOBAEERTIRTIRITV,

EERZRABDT v v o (21, 28) T A VA 73y (29) W, FHEORRAERE oo
DEL RS FTAEKER > TV B DEHTH 3,

NOX=ZTBDNY A =T « AT 4+ 70 —5 (Pavonia multifiora) (33, 34, 35) &,<v 4 =
T eNAF =% (P hastata) (36) OANBEICR SN2 OFLOIICIE, ZAT WV IREED & D s
Holo NAY—FDERRIF, AVTF470-5DbDEDEL,

T774u VR, TAARICET 2Eoh TS, FEIFILHSURL O THIORE & HBIAEE I
TE %0 AFARIPLPHALE LD LS > TV (37, 39 DEHIE), ZEEOE X 1245 < M5
B, HAELCHEATY 2, BBV HRSE NG, RO IR, SED» D00
PEC L TR P A/ NEHEIRIC D 575 > TW B, SBDHEAE D S EERIR OREE AT T &
D, 7744 OHEEIR (16 DRHID) LR ->TW5,

NBICHAET 501, KRESH—ETHOEDEL, 74 1 BB OB D —> T
Hbo INLOAANEDL I BHREZRE>LDTH B, F-2Xb LBV, ZhoOHITE
BIEERE L CHEE CBLU TV 3 T &3, BB DORE CRERT X 720 & 72, Fig. 7D 50 O
L ALMANEYD, 2L OHONS, b bERED L 51 RHIF) HTW3 b0 bK<
Hohiz,

T A AR OIENLIE, BRIE CEE 100 ~ 150 um b DHE  AFEOEMICE T, SMIA KA
ROFETELDONTEY, hofEE BRICHBITE 3, ABTECHEAEE AR T O 7
BHiT, EAEROBEI K OKIBIATRES 2 &b 0, MBIC D 72 5 TR B DR DD 15 s o 72,
48 SEM BE A SHROK RO R AR Uil 2 L EMME, SMHMES X ONEF o
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SEINTD LNz FROEIICOWVTE, 22770L51C 18umBEOEVHDOLS, T7
FAOY e AHRRY I 20K um P TObDE TELANH b, FHOEELRD 5 & IZHE
ThBEEbNS, FREROKICBVWTH I FTAATEL, Ty v uria&iddi it
223, &0 (1956) EEROWOH ZHHBPHIEOREEIC LTV BEH, Thic (L
L HHET B DI}, L OBEERNEET 2 LS, MEHOmWTEREE DA Bk
Cid, EREERGH SRR, /NENRB X OHEIRTS E0 TR T & 7o, IRRILEEIC X BFEED 5,
WE O EEABE X Lick D, AMPELERICE I X ZENREOEEEZM S &0
T&ET,

Summary

Scanning electron microscopic observation was made of the morphology of pollen
grains of 17 species of the family Malvaceae.

The pollen grains of the family Malvaceae are globular and large-sized, and they
have peculiar spinous process. According to the number, size and shape of the spines,
the pollen grains are classified into three types: a type of multi-forate grain such as
Althaea rosea, a type of multi regular-shaped grain such as Hibiscus mutabilis, and
tricolpate grain type such as Abutilon avicennae. Since the process characteristic of
spinous pattern have a specific shape to each type, the shape of process can be used as
one of the standard items for the classification of the pollen grains. A characteristic
reticular patterns were detected on the pollen surface by highly magnified photomicro-
scope.

In order to prepare a specimen for scanning electron microscope, a carbonization
method was tried on pollen grains. Following gradual heating, carbonization was
carried at approximately 650°C. Thus, a clearer structure of the wall of pollen grain
was observed by this method than the conventional section method.

Out of the pores dispersed on the surface; their contents were shooting. These
pores seem to turn into germinal pores. The sizes of the spinous patterns were
variable. Some of smaller patterns were found to be gradually growing and also, a
growing process of the scale-like pattern can be observed.
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