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Pollen development in cotton (Gossypium arboreum).
longitudinal (C, D) sections of microsporangia.

epidermis

Partial cross (A, B) and oblique
A, B,tetrads in callose wall at beginning of exine

C, D. uninucleate pollen grains with exine and intine ; tapetum in plasmodial stage.
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Fig.2 SEM micrograph of Easter lily(Lilium
longiflorum ) anther. Cross section of the
anther locule one day before anthesis. Note
endothecium (E),tapetum (T) and locule with
pollen grains (P). x350
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orbicules are linked by fibrils. x 7000.

Orbicules at high magnification. The
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Fig. 4 SEM micrographs of amoeboid tapetum of thoroughwort (Eupatorium japonica).
a). Inner tangential surface of tapetum after anther dehiscense. x 750. b).In this species, tapetum
is completely plasmodial. Pollen grain is closely attached to the wall of tapetum. X 3500.
T : tapetum, P : pollen grain.
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Fig. 5 SEM micrographs of secretory tapetum of catch—fly (Silene armeria). a).Group of pollen
grains. % 700. b). SEM micrograph of mature pollen grain, showing surface topography and
germination pore (aperture). Ornamentation of exine showing blunt spinules in profile, X 7000.

). Face view of tapetal membranes, oriented towards anther locules, covered with orbicles. x 2100.
d). A part of the enlargement of the same tapetum as in Fig.c. Each orbicule is somewhat irregular
in size and shape. Note that pattern of surface of orbicles is identical to exine surface. X 7000.

T : tapetum, O : orbicule.
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Fig. 6 Four-o'clock (Mirabilis jalapa) pollen grain is magnified 350times (a) ; it displays
the external appearance of a perinous pollen grain within the anther locule. Detail of perine surface,
magnified 3500 times (b). Note that an outer layer of the exine peels in thin flakes.
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Fig. 7 Mature pollen grain of brazilian abutilon (Abutilon megapotamicum) is magnified 2100

times (a); it is covered with long spines.

Note relatively smooth surface of exine.

Grannular

surface of the exine, after removal of the perine layer by hot alkali treatment (b). x2100.
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Fig. 8 Cross section of anther locule of Easter lily two days before anthesis, showing structural
relationships between pollen grain and tapetum. a). The orbicles and ropelike structures are seen
on the locular face of the tapetum. Note that the pollenkitt formation is clearly visible on the surface
of the enclosure. x 700. b). Pollenkitt is present and adhered with the pollen grains. x 35(.
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Fig. 9 Easter lily, mature pollen with pollenkitt.
exine. Numerous granules are present on the surface of the enclosures.
seen in the left. Pollenkitt is attaching to the outer portion of colpus. Note the connection between

pollenkitt and colpus by the oily droplet (arrow)-

Pollenkitt DAPHIIBEENC D0 TEL FAEDR
7130y, Heslop—Harrison (1971)(%. T OYIE I3
HEIEDIE T & > TUHDEY TH S L LT
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B - T %0 & ST b 2 A E D ST
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PLE & Mo LD S5, Heslop—Harrison (1968)
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a). Pollenkitt is attaching to the outer portion of

%x3500. b). Pollenkitt is

Pk: pollenkitt, M: muri.
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—HDRIRICHR U CHIFB ALY > T 5, FEiliC
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FEIFW LICBHERD SN BN, DIl E 2
O LTWaB:. ThoD/MEDIZRER., Heslop —
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9a, b ZHi#d 5 L. foot layer EFEIFHTIF
pollenkitt OFGED Lin7zic#] & niiseiihid 2 &
Bbhs,
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Fig. 10 SEM micrographs of evening-primrose (Oenothera parviffora) pollen. a).Group of pollen
with viscin threads. X 700. b). SEM micrograph‘showing threads on proximal polar face. Note
attachement of thread bases to exine surface. X 5200. ¢). SEM micrograph showing both lightly
segmented viscin threads and a portion of viscin attached to the pollenkitt. x7000. d). Groups of

segmented threads over a surface of tapetum. x 7000. T: tapetum, V:viscin, Pk: pollenkitt.

5. fhik(Viscin thread) ik Betid . FERROEERITfIFE Lo b it
7 ho5F#H(Onagraceae) x> v I ¥t (Ericaceae) R S CHLBARMENCGED . ZMNRAE I hd bl s
KBS 5% < OEMDIEH TIE. T DERMICE S FE #Hfllx T 3, Skvarla et al. (1978)(3. ¥i%D
L2 5B L 0 5, MELSHtE s — e L LR & ORI ISAERIBI s b . Wi E 1348
BOMER FAEICHR Ic LDl s R E 5 > T T AZ I ROl TEF-0THAS . L
5o F1. HMiREFT 20T, —RIHEBDOKE S SEA LTV B,
AT, REEDEOHEA - T 5, Tk, Koy vF=vaq sy (Oenothera parvif—
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Fig. 11 SEM micrographs of rose-bay (Rhododendron metternichii )'pollen. a). Ropelike structures
are viscin threads. x700. b). SEM micrograph showing smooth, branched viscin threads. X 7000.
¢). Exine surface of the pollen grain showing randomly oriented rods of sporopollenin. x 21000.
d). SEM micrograph showing a portion of attachment of viscin thread base to exine surface.x 21000.
Ex: exine.V:viscin thread.

fora) OWi%kAER UK. Ki0ald, #E, ol I?I"Jﬂf'l%fﬂ'é@%/ﬂ 200nm D/NERIK D BARLIA DS EEIK 1<
N BEROEMERE R LI bDTH S, KikAHEn 51 >TW B, HiRERE T— T RICE X ALY
MBI LTV B AR 5 &L SBEKIfIT D, RN B0, ekl 1 KT oUWl L CHAES

Kkikopollenkitt (KED & & HITHEARDHNEL HTEMBZV, L. EXITE 2~ 3 ADRARDHE
ROk hA 65 (KI0b), S6iT, TDXHK TN L CEHERE ST 5. ML I#HD 5 ~
pollenkitt T IE Ui LI RORHRAEITLT — 9 LB B E . MBOKRD S )= 5 LR

(ELTOBHC Ehids (RI0C), MADHERILE o k5kALNs (®I10d), ©oH%iE
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Fig. 12 Mature pollen of spindle—tree (Fuonymus alata). a). Pollen grains joined by exinal

connections. x 750. b and c¢). Pollen grains showing continuity of exine and connections (arrow)
b: x5200. c: x2100. d). A higher magnification of exinal connection of the same pollen grain as

in ¢ showing its beautiful design. x 10500.

sy ~— bl L > THEFES NS T EARLT
AP

LTAT, WRBIEEMC2Mb 5 ELMENT
Who 123, TANSHTHOLNLHEHRROKART
b Bo MhlE, KICHIRT Y Y IRHC A 6415 iR
DR TH 5,

Bilic, v v w445 (Rhododendron

metternichii ) D¥E%RAR Lice TOIEKIZ 4 ERT
b5, o DILMEREEZIRDET & S ICEZHOK,
RIFEL TS (K1la)d, HRO—EA2ILALT
HbHE 2RI LD, [P DRRASE T
AHES12D LTOBH, A DR OERHE RS
CHETHS X1 e)o TEBSBEDZER AR
WA FZBIRETIERE N TV 305 (”11c), %o
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Fig. 13 SKM micrographs showing four types of mature pollen with exinal connections.
b). Polygonum perfoliatum,

longiflorum,
d).

X 350.

Lochnera rosea. x 350.

R (S FRICRRE RS LT s ([®11d ),
Hidkld 5 ~— % L kO HIELEREA R - 1B O
FEYTH 5o Wik DEBUL T O—Uis B #1EE & il
BLTW B, i3l L T AT & T HH T,
ZOLFHIHEE T & ) — v 2BHMER TS L
o ARoEL= v EEHSE LTV (Skvarla et
al., 1978),

a). Lilium
%X 840.

x520. ¢). Ambrosia elatior.

6. AlBEfEEE % (Exinal connection)

Cruden & dJensen (1979) itk DRIBxNic
exinal connection Y75 IRNTETEH R o3
Vo T T —IBABEREAE R GEFER EMF) & LT
B <o SR 9 B BB E T OABERIC A7 % 5%
ROREET., O34 2 DOIEM DSV
LTWAT M TH 5, difikid. TEELIRRET
Tl WRE LSBT 2, BB MiREDHE
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L, IEBfElicA SN A E L., Tl ~3 KRE, £
CTHATH 5,

12z, =+ ¥ (Euonymus alata)n st %%
R Ut MERTHE S - 1o (EE 4 ~ 5 [ T—8%
LTV (M12a ). ¥ RO RO s AL
RLTHBE MEREACEESmuri (BF) &k <Rl
GLTCVS (K12b)e TOT &3, kR4 8EY)
HEGUHIMAEB T2 EERB LTV S, sdifEgk
DFEPITE, UE LEEED £ — RO ERE AL, &
T3 Wi2¢) o NS DERIKREILRL TH B &
REERLEEZRL 0 (K12d),

Cruden & Jensen (1979)(3. = # BHcJ@4 % Caes-
alpinia (9 vV 435 %) . Bauhinia (~h<hx
JI8) 78 EERE MY O 0k %4 SEM T,
BTk B DBREEHIIL T B, §Hbb, C
NSDOWPIORTHZ—RIT/NS VDT, ZHD S VI
D DI EEEICE RS B 208 hH 5, 2D
T R VERSRICE D 3~ 5 DI/ NE L
T Fa 9B EDMTATES AT 5505, L%
RINCZHOEHPZERTE 2 EHEML TV B, $5E,
< A HOBEYNCE T, TS OREMIE. dikkRE
TSI ERTAMM L0 b, FEEREGHCEE
WELTOS, ZD%. Petel et al.(1985)d Jacg-
ueshuberia BOKEAH VT, THSDIEBNTHTEE
LT 2RIRBEEIC DO T, Bkl R ik &
BRI LT b, ZDFER. C ORRMEE TR I
FEARERICIES . BERERIT IR RITITN T & A4S L
TW0b, FBOHEY T, RRMEEIC LD/ IE 75 -
t AR, FavoHBLUa vE Y HEDTIREAN
FBICHELT, ZBHOBMERL LTV 5,

BWoid, SmEROMFENHE R T+ b ) — > 24EH
HPSHTARO R L= Y RERDTH S ERE LT
Who FEEEF, ERERE I YIRS TE S
Tt E = F F PSS LK IT B5 E0ib 5,
Tyl =y avFE 2l TAAROEL O
M. A% FTH, YTV RSN, TE, TS
I, Sy AVTHI =F=Fh, A VIHTEE

Thbdo TOEIEHIDNL DIpEFIIICR LT, &
BHOBEMERD, S, WERORFIE Y =5 stk -
THEINS LiidEFRITE 5, L L. K13diC
BlrR Lic=F =F A (Lochnera rosea)Dx Hic, B
#9 5 bmihicipollenkitt A5kt LT 3, € DB
B #sciil s h b Rics s ahs &
pollenkitt 2SR EICTINHE L THRIRHEEE & 0 digtgns
ElEn s, EbFZ 5N 5, pollenkitt lcz#o %
L= VHIRESEEN TV B alREM I GET S C &b
T& 7, pollenkitt (3. & i “fEmBED/ N5 &
LTEREIERBERT 6D EEbNS, Whickk,
pollenkitt DAL ZMRIT 2 T L FSHOBEELEE
LEbh s,

7. BbbhiT

1970 ELIRE. TEMBEIEZROETE (TEFAES) (cBd
LTI FHAICE T B2 Fo R L = vEFEARLE L
T, Fic 338 5K &b 5% DEREEEETTEI,
Bz, 197040 v F v THAf# St/ Sporopollenin”
ICBH9 % v vk O LTl . b B s &
FRFRERNFOELLBPRENEL D, COWE
DYFL2EHHEIR D LE Y E R ICE KOB LI
SN, CCTRESNGERBEE. £ IOz
DB ET5 5120 TDYYRIY LT, LHEOFKER
RicB ) 21EMEEERE & ~— b IO EENE{LE
W 7-RDOEFRIZITEMIC X 25D TH-7chs, TD
B9 CICSEMIC X A ABBEHE LTS, LT AT,
DBETHH TSEM MRS, KEOHRETZD
BHEICBEEREHIE1-DE. B HEZDETH
%o My, TEMOREL L5 SR ROEICTHhTATE
N S 7-SEM . € D%, MR [ 0 EHE
Wk S R > T B TR AR AT IR
ENTV5, TEMEEFEICB VTS ZORIATIRTEL .
LR L T B, . B OB
eI ©id. & < ICFIFE (aperture) DFfEHEH &
N5, Py cid, S 1B & 3EE LUETL
W% { DEHTH TS 5 D IEBHEIR1 DOHO%E
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MEESTEDI, TEHEREE > EDORFOEREO>D
He FFHOUF. TEMEICE - TARES O 242t 4 %
Dshic, kDB etho 5 v | (B2, Bt
P 7 Vv ¥ —HiR, EE— ARSI S 3
3 EfthA 519 29BN L) blkiHd 2D, MR
TREDE I >TOBED, TAAFD LD ICH
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