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ERPEA007~1986) HEBRALZRA L, PEEEAFTHEY, ZWIES T
WHBHE IR B TTR. 1986 M IBERQRERRBFTRE S, HREETH
HAEFBRPBEAA, HHEEEARRMLTT.

ERBEEEHNBESANINLEEREREAERBNEMEFEARRSR,
WA, FERAC R ML RGEIRO TG, WEREEEMEITIAA, W
B P A MRS BB R B KT, RE AR ALEY, FBURERSICAI, L
JiEHRS T, 1986, 19864, HEDXAEERBEZ/IFET, WIRFASSARHER, *.
IR AT, ML, BRI EBGRE L0, R EASE BRI,
RREBEEAEA VY, ROEEXEREAE, EYESSHUMANL, #9
RBEZE, ERBLE—HRARE, TI986EERM, XEESSMELRBL, LA
£, BARMINE, AHHE.

FRRBRBERELLEFEREEL IR _BLREMZ TN, HEE, 9E2. FH
WSERWERHT, BRERRLENBEREFTAANRE, K850, REHURG
Shy HFF R GHEEARNMAENFTTRE. TRBEFESEIEMAEN TAERE—
HUERREEFBEOAE"ZFRHTU, HSRELLXTHERLGTE, BTAR.
EHERBEBTESLSCERABILEIERZ R, HEANENE. TRBHFEER
HELELER, TUE, RRRFEAEIHRRS R, HHBEIR,
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IRREEFELLR MO ULEAUWEZ, FHRFL ITHLARKX TR RELE (1907
~1986)H FEE # bk, WR—TZELTINEEETHBEMRER I,

19874, X4 S FR“FRHEGE, WAEBHLYH N LB EBE S, AELE K
WalER, FLARER, PERAFREBZN., LEITLA¥FRK, TERAFELS
RBRGFELEZRLTEDIAXFFZRLEHZ ARG RUREH, whEK#B
FHRERIFRHE AT, XFYEANZEEZTEFTE, ANHY, XnEEFdh
HREZWRE NS, AUREPAZRARRE, RENMREAGERR O A ¥ K
£,

AL BKEHNXFE, HALHEZEFRPEEF T HH. xFEEP, 8
BAGHERRTE, FEAUIRERBAFELLTZEZRLZRRFVFE P E R Z
%, XENEAREER, AR Xk, F8F5FH, HX¥ HAX#v+ BB #H o
o ALBFRWERFBEH) 2, TEREXELA—ENEEN K, S5
CEFRBEFELLFRPBELEZINE LUK, A AELZABENENBREERRK.
#FHENME B HE, UK E.

FRBEETFEL LR R ¥R FE"FHFRFERR XS, EERGKEREFN
GHTF, AEABHENAXGERRRENEZNERZTHSMERERS W, HF
HEEH O ENLUREIRX, REBRXTREAT, RLEBFELEN, NS
%o

ERREFTEAEAFHFENRL
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FHHUEHERBBFESLERAW BN R EHEERBTELIEYFER
R 3¢ T WS i B s 2 R 2 LRI SO IR B SCRE B I B lR mETIS, R4r2R51.

()35 WO ER B4 4

Rk, HRETHF, FAREERER, SOHHSMHK, SH% 160 T2
2005 R %, HETHREES, SEHERVENIRISEVEERA, 20, WS ¥
B, . B AR. BARBREZFIR, £, BRENWERMBESINE
RSB I ERNZEREL, SMEUN A, BE. fRRERENRML, L
WRX TR HERRBFEL LTI FH,

(E)XFRE

ABNERUI L H, HUFRHEZEZ HBERKXSMERERSWEE R
SWRL W ERCF R, BIRIRSGESCR RN, P XTH, Fifmse
SCRSMICH, PFRASRSCTIH
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< RHBTH>E 145, 1~56 (1989),
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1988100 A B H EZRAKFT AL L2ATN, » A AKX K FREHRE X FHF,
AL ERAREZRFFOE, ASIETARAS D minF X RFERENL
AR, TERREBFRIBTRHOTLALIARIET 54, AATRBCAZS
B —EFR(APHFSMARE LA et —TARGM S ke FH, R A
MAMBTIHEN, BALMAEEMDEFFEGFSHER, MR SHEImEFL
MM, ARREAEW IR BOEARLEEEZRLTHFETHRAREAY B, T
AE—[1FHEFAREFARE IR LELMK A K.

Lk e gAY AR AR KFAS TR, AFHKK, ek, oK
SkFFRBRROK N IBATFRCAZG, AARAFNALRLBELLKF
EEH ¥ (Koop Ho-U. Dfg ik s #edH L hdhmp iz iy &6 THATEH. RE,
BEFTERBITRETALLLANTY, FAXRFIRARK, ARl AX—
A,

HTFREHFELGR, XEFERNATES XREREHFEEN,

—. HYARIR R L

PR E R AR RS EM T R B T, SRNET—EHAH. X8
BB EN TS, M E—THEOERAINFRGRFLER. HESBZHW, BESE
— T 5aRAFNERA RNBERMERER.

(—) 40ffa i (MEMBRANE)

EBR I MREBR R SRR A, SN AR EEREXRNEAR, &
SESREEAOMEE. —BRBEEIER0%, BAK 0%, EX2—10%. BEMER
FAEARREE R SRASEMA. ARSHIRIERRT, RETHEARMERS
WM SRR %R, BAESEATMEERAMERRRARE, XENHERR

* pppsieid, REBALKE. 1988F 10 HERRHERESAY, ERALEHE-TA.
o I o



RENEARMBERIEARANGERE, E—HURBESHMARE SR EE
AR .

(Z) #HEF (LECTIN)

AF KBIERE B AR F SRR RARRERD 5 —Fr A 6 B %
R. BEZEHYALEBEE, EXRRMEYARTTFRMEER. —BENTARSEE
FUEHMBHEYBANE . ERZHBEAIWERA (glycoproteins) AR, HEXKRE
BN RS RE—HRIESFIHERE S, B FIEREARERELT BT
o-D-H EFMD- WAL &, HAAAFRTEL

K1 REERAL—HZLHR

B® % % s F OB % — #
HNIERER -D-H 7 D-
(concanavalin A) 104000 ?a— Dﬁl\?a?;losg, ]ﬁgﬁc)om:)
— N-Z FLAERE
REBRER 120000 ( N—ag:Etﬁ—D-galactosamine)
B R R
76 L W B R 110000 (ﬂ—Dz%Gal-U >3) D-Galactosaminel)
BREEER L
(Ricinus Communis 120000 (B-D-Galactose)
Agglutinin (RCA))
INEPRERA . B R AR (KB
(Wheat germ agglutinin) 36600 (Oligomers of B-D-N-acetyl-D-

glucosamine-(1->4)-5-D-N-acetyl-
D-glucosamine)

$8 £ X W

[1] Bog-Hansen, T.C. and G.A. Spengler (Ed.) 1983. Lectins. Biology, Biochemistry, Clinical Biochemistry,
Berlin/New York: DeGruyter.

[2]1 Etzler, M.E. 1985. Plant Lectins: Molecular and Biological Aspects. Ann. Rev. Plant Physiol. 36:
209—34.

[3] Goldstein LS. and M.E. Etzler (Ed.) 1983. Chemical Taxonomy, Molecular Biology and Function of
Plant Lectins. New York: Liss.

(2 B B

ELEMNEEREREHHRLRE, EEHEEN—LEAERHEFRARN
WS (B H 1982; Vigayaraghavan & Bhatia 19855 Dickson & Sheldon 1986), iX

BRERRBENNEHELER, BHRIMERRSRBNERAEDORR. BE

* Proteins of non-immunoglobulin nature capable of specific recognition and reversible binding to car-
bohydrate moieties of complex carbohydrates without altering covalent structure of any of the recogni-

zed glycosyl ligands.
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BURZ A, BAENE—THEBHRA,

Y R BB k£ B Ll M pk (monad) B RFEAE, HABEYK /PNETFER
P MRS FF, R E ATEH (compound or composite grains*), ALK KK
BHARMK, FEINAAKRK 4R (dyad), HHH=/EH (¢riad) HGEEH
(tetrad) ,8, 12, 16Z% Hljk (polyad), FEIFZL 24AHHYIH /MET &% %6 RIEK /MR
(massula), FEM/NRELEAR—EAYR, LR R @ollinium) , — 5 A7E8H R
FI & B L2 HUAA g B HEAT, EMPELREERESIER, EEAWRE: (HEFHE
(calymmate) Ri4G—E MR EE B RER 2 & R & fj (continuous tectum at junc-
tions); (Z)IEiEH#E(a calymmate) B 52 4 76 M B 25 2 AP REAETL T4k 19 3 45 ¥ AL
(junctions) JWiZIFFfty (Knox & McConchie 1986), HEFMEEAERH R @
B R L Rk, T 1) T R — 26Af (connecting wall bridges) 4R, =
B SRRy B S A T R IR AR NP S A — R .

1. SR ER@ERI I, 11D

L W F B 41 BE (exine) Py BE (intine) iR, H{ESMEMILIES, XN
BRhRI ., —FhEL B R AheE, B —FhESLAESN B (pilum) (Heslop-Harrison 1968)
(B A 2 A 43 B B AR FESCHR AP SR AL X BUR ) Knox (1984) iy 43 R T4 (B
1), HWIEX—ITEAER SRR A F iR 4R : BRI E A MM E (sexine), IR A EER
nyj py 2 (nexine) ,

E1Aa, B ERISEE E1Ab, P=XHTSE,
B = ¥y (baculum); [ = pyE(intine); M = FL(micropore);
N =2 (nexinc); S =4pME(sexine); T =& E(tectum)

SRR % 2 (tectum) FIH R #E (baculum) , B £ & 7L (germinal aperture) 3§
Bi, SPEE—RTE SRR, 764 W R TLK S & W (colpus) FRALSMEERE, R
FAHNERSRELER.

B BRI WA EE R, SBESMERNMAL. B, R, KRR,
I ZE i, A BB RHETE R — BRI 4 (visein), R ERBIRE. £
B RAL R RS R ERBERE, EREREE, BRE—Bk
SHRE ., SRR —BEAARNYRES, X— BYFRK LY (pollencoat) .
KB T A 4L, AEM Y (pollenkitt) FiIfr 2 (tryphine), /R ERBIRLER

* compound or composite grains may be defined as associations of two to many grains, so united that the

whole has properties of its own which are not necessarily those of its constituents (Knox & McConchie
1986).
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S c PR

1 B, SMEEFIfEk#(PC)
«C =#F4; E =402, P =7k E5(pollenkitt); PR=NEE:S=THE; T =412 (tryphine ) (B Knox1984).

LR SR ek, T AR R R RSN T, XV R B AR ph B R 5
W B R B R R A S BT R o BB BT S I B R B R R R, X
LUG Bt & gk — 5 MR A .

A LI A RSN E 2 T A — BRI B Py (nexine) m3t £ )2 (foot layer), K
BEMR—, 704 %ML E BN ERMIR (Zee & Siu 1988), WE—BEH M
Bk 25 4 (non—sculptured) , {H7EA BLAEH P 2 R IEIR (cavea) SR R A 1E. E—
SRR AL A, AMEEHLTT L SELRAEE, G HEAE B (seagrasses) (Ducker 25 1978).

PR B 3 B4k 22 R 43 7T 8 LY 3¢ (sporopollenin), AW |3 (carotenoids)
FIZHI B [ (carotenoid esters) fy4ibE BN ALY, EEERLLRIER B
Ty TR EMARTHEER— B EHY MNEAH X, RS HA— LY FIMHRA R
(Prahl 25 1986), FUMZHMETIZE, HEHRASIEY SR, BTX—, EER
KK R EALE b, (04 S AR U R, T ph T R AR A L.

RowleyZs (1980, 1981a, b) 76K 5haE Py i ik Z AT R BAE T — 203470 M2
f1R 220t %8k (chemical etching methods) JE#Iiy 32 44, KIF T —LAEMER R
254y (network) , HRYE RGN R B R, XEEWTTRAA S, BAMERDR.
B R ZEE R IR TG IR, A B P BE I A1 Py R BURAESRESM R, AR IR REHe
SR E RN M . B 4h, Southworth (1986) NIF K MMBIARSHTIEE, iz
Y TS, AR R — BN fATB RS B (polygon) &ifd, M 7€
4G — 24 F TV 300 T 5 b A — K Z10-26nm ) HORE (3D

ShRER B S HME, EAENE SRS ERNLIENZ .

B AN F AN A2 2 i T 1R BARABEN S B, (B ARHALR U RRE
Ty 1 Xt B0y SR p e 6, ST R HIE T MM B I T %, B INAMEERE B R P, T Y Rg B Y e
R, SMEERER N FAREREREAESE, RIMAEASESARROED.

ShBE SPRME R AL BEARIE R I, A AR S B Sh R FEA SEAE M R AR R o FEHNEE Y TE 1R
BB, SMENEYEBRIR/GRE (PAS) ERXR, H7EMEM NSRBI, HhEE N 2
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PAS SR B, BLHIAMEEMBT & Y REEE M A B S B h R B EEMN . Bk, %
oM RER HPULE R S ARE ., KRR,

2. NEMSR@ERIID

MRS ISR, WREEAR LHFER, AR (EESHFMRAE
AEREMGRED MRRAR, EBETHE—RELTER.

KREBEMB N ETT S RF R, 42 (exintine) iy 2 (endintine) (Kress & Stone
1983), SESHERER S, ZHE (alcian blue) —ETERN, EHETHE
A& BFRR. WENEHEBESH P LR Kress & Stone 1982), %f PAS M3k
B Al (cal cofluor white) Yokl RIE R, PIERAEKE S 4R (precursor) ) — 4~ £
BEH. REFMNESRRERZAPERERGREL A XER RS R (poly-
uronides) FfIFFEMBER X —HWR K. HEMSIEHEER—, —BELHEZ LR IR
B, THERSEHPEE R —FRABEMERX (oncus) , X26H0 B XX LR E 1 %
RE—EWEY, BEANEBRNERERE. EHEARSKMERN, AFSHM,
ENERNBRTHZEBERNEREA RS, XEEARBHARRER, MTEEH
WHEMUREAN R, BEWT AR, BAILSHELEZER N AREMN, HEANERD
BB ESD ER M. HOLPIBERRT SRP B8 IR AR B i 2 40 (R B ZE B R FLAR GO X 51
AR e MR .

3 % X ®

[1] $E(1982), <ETFHEHIKIRYE, ARBEHR,

[2] Dickson, H.G. & Sheldon, J.M. (1986) The generation of patterning at the plasma membrane of
the young microspore of Lilium. In “Pollen and Spores Form and Function” Academic Press.

{3] Ducker, S.C., Pettitt, J.M. & Knox, R.B. (1978) Biology of Australian Seagrasses: pollen development
and submarine pollination in Amphibolis antarctica and Thalassodendron ciliatum (Cymodoceaceae).
Aust. J. Bot. 26, 265—285.

{4] Heslop-Harrison, J. (1968) Pollen wall development. Science, N.Y. 161, 230~ 237.

[5] Kress, W.J. and Stone, D.E. (1982) Nature of the sporoderm in monocotyledons with special reference
to the pollen grains of Canna & Heliconia. Grana. 21. 129--148.

[6] Kress, W.J. and Stone, D.E. (1983) Pollen intine structure, cytochemisiry and function in monocots.
(159—163). In “Pollen: Biology and Implications for Plant Breeding”. (Ed. by Mulcahy, D.C. and
Ottariano, E.) Elsevier Biomedical.

[ 7] Kuox, R.B. (1984) Pollen-Pistil Interactions. In “Cellular Interactions’’. Encyclopedia of Plant Phy-
siology New Series vol. 17 (Ed. by H.F. Linskens & J. Heslop-Harrison) Springer-Verlag.

[8] Knox, R.B. & McConchie, C.A. (1986) Structure and function of compound pollen (265~282). In
“Pollen and Spores-Form and Function”. Academic Press.

{91 Prahl, A K, Rittscher, M. & Wiermann, R. (1986) New Aspects of sporopollenin biosynthesis. In “Bio-
technology and Ecology of Pollen”. (Ed. by Mulcahy, D. L., Bengamin Mulcahy, G. & Ottavianno,
E.) Springer-Verlag.

[10}] Rowley, J.R., Dahl, A.O., Rowley, J.S. (1980) Coiled construction of exinous units in pollen of Artemisia.
In: Bailey, G.W. (Ed.) 38th Ann. Proc. Electron Microscopy. Soc. Am. Claitors, Baton Rouge, La. pp.
252—253.

[11] Rowley, J.R., Dahl, A.O., Sengupta, S., Rowley, J.S. (1981a) A model of exine substructure based
on dissection of pollen and spore exines. Palynology 5, 107~ 152. ‘

112] Rowley, J.R., Dahl, A.O. & Rowley, J.S. (1981b) Substructure in exines of Artemisia vulgaris (Astera-
ceae). Rev. Palacobot. Palynol. 35, 1~38.



[13] Vijayaraghavan, M.R. & Bhatia, K. (1985) Cellular changes during microsporogenesis, vegetative and?
generative cell formation. A review based on ultrastructure and histochemistry. International Review:
of Cytology. 96, 263~ 297.

(M) ZE Ry 5h BE SR H R

WA EFEA S~ RBEZHEERL. WOMECHEEN R REER AL W
i — 36 & 1 fk (Ubisch  body) s{#R{R &k (orbicule) BURIEILM AP HTI R, FO MK H
TE W 40 5 R 40 3 HH — 6 AP B R 4k (precursor) T R, {E7ER HMYI A, ZH R 4RFEARL
WS EA, BRAEXHERLT, ERAEEEHRFSBHTAER. XEARNEX
B R ARTE R T 8 S T 38 5F B R 8 FE 4y (Tiwari and Gunning 1986) , & IBAT
BRBEBBEUTHR: 1. SRENTTRRLA? 2. ERRAH SR LB
ERB? 3. EREBRNBEBIRT 4. EREARER? 5. ERNAERAKRE
BEEHEE? 6. DAEMEERRTAY? 7. REERTHE - AFUBRENIE
H4nHE? %, '

LRES R AR T 7EAT Setl Yy b A T RE SR RSN BE Z 4h,  MAGH SR A A B A R
B, BEENRESHEEERTHLE D Ashifk, Bt @y mE %S RREE
HNEE PG 2 T D RO AL IR E 45 (crypt-like arcades), X—BEYIBARAIE ¥
Pk (pollen coat) , KA ME (tryphine) FIfEM A (pollenkitt) , i THHE B 4IMAET
IR AR — F b B 5 48 B (glandular tapetum or secretory epithelium) , i§—
Tk 3 )2 (amoeboid tapetum or invasive plasmodium), Ff LI B & RAE#H
BB A4 28] (Bhandari 1984, Pacini 1985), {HLh 21850 S IR M BR BT
REBMRELBER, EBBRAKLERBUERRERE, AFUTYR.ZAR.
BEA. 5. GZEHT M), XBYREEI? OBRTRERNNBZ4, WK
¥y 6k 22 B MRS PR FEAE Sk U RIS BhE M BUK ME EER

REBR, GEENBENNTFSEARBELEENE. QFEKEE. KP8E. &
SFG. HILEE. %R (ligases) iR Ky (lyases) (Howlett er ol 1979)%, {HAJIH il
XEEE Y g MBS TLRN, MERFEMENREIHELNARN. TH
BHMEARHAEBEEBRTEEEREATERMA(RED) . X—RLFRER, HRX
ERABTHMBRATERXBRIMERELEEE (B3, FENSENEAR—KS &
ScgMEETZBE, BEFERERYRNS LS.

BEZ 4N, BEEMBANEESSRIMERWERNXRER. W, FEEBEA
fy— BU7E 1 R AE B (allergen) iR BB A RIMBURK . BTENRERSE P ERE,
X H RPN E . XSS R ARERBRMEAR, fEAMEMN N B 8 17
£,

Hrh— MR 8 TR 4R A8 v % & Lol PI(Lolium perenne Group I allergen),
XRE—FEES, S FE=32,000,5FFEHRE(Knox 1984, Knox er al, 1988).



* 2 HFETABERSEZS K 3 HEH(E §Knox, 1978)

SATFEARENE TFET BRI EERBR R BE
Feltns R VE S HEW
A TP BEHFE BRIHER B NADH 3
KRR FedpiR I it
BB Eidid AL
BB BReRRALE
PN PN A
Y BHE
]
-PRG R
-1,4-E RN
ESE N o

[1]

[2]

[31]
(4]
{31
(6]
£71

%3 BEREMEERGBRBLEHITE

(A FHEAR (B)ETFHEAR
EAREREERER ‘EE@EE%E&EWW%KI

J | ]

HRESNERE QMAW§%%EW|

I

WK IR L %5

&*E&ﬁﬁ%ﬁﬁ%%%ﬁ#

8 F X W

Pacini, E., G.G. Franchi and M. Hesse (1985). The tapetum: It’s form, function, and possible phylogeny
in Embryophyta. Pl. Syst. Evol. 149, 155~185.

Knox, R.B., Heslop-Harrison, J., Heslop-Harrison, Y. (1975). Pollen-wall proteins. In: Duckett, J.G.
Racey P.A. (Ed.) The biology of the male gamete. Biol. J. Linn. Sec. Vol. 7, Suppl. Academic Press,
London, pp. 177~187.

Howlett, B.]., Vithanage H.I.M.V., Knox R.B. (1979). Pollen antigens, allergens, and enzymes. Curr.
Adv. Plant Sci. 35, 1~17.

Knox, R.B. (1984). The pollen grain. In: «Embryology of angiosperms.” (Ed. B.M. Johri). Springer-
Verlag.

Knox, R.B., Singh, M.B., Hough, T. and Theerakulpisut, P. (1988). Molecular Aspects of grass pollen
allergens. 7 International Palynological Congress, Brisbane, Australia.

Knox, R.B. (1976). Cell recognition and pattern formation in plants. In Graham, C.F. and Wareing,
P.F. (Ed). The developmental biology of plants and animals. pp. 141 ~168. Saunders.

Tiwari, S.C. and B.E.S. Gunning (1986). An ultrastructural, cytochemical and immunofluorescence
studies of postmeiotic development of plasmodial tapetum in T. viginiana and its relevance to the pathway
of sporopollenin secretion. Protoplasma. 133, 100~ 114.
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(1) FE kY OB 2 1

— B SR BEAE W 7655 SR B FE WY L) 82 3% B4 Wy Bt (receptive stage) 1 itk S il J5
R HIR, EWENER L, BEHLBENEEHR, KL HE EEY LR
W SIEMRY BN B AN, BISFIERBRER YD & (cycad), 15
BRSNS N REER, MR RN, EREZT KRR EETE I
f2) FBRR— BEH 2 B S REYI T, TEMY W1 A iR B, 2 5 S8 o S 1
R, EEF%HY, PBETELWTE A AT B AT, BEAET &, BRRRERR—
BEFHIpIRE, RMWEIL, BOvIERE (Keri 1988),

1. BEHRdRE
R RIS MY E SR, ERRKEY LR (82, FRY), Bkt

E2A. EREMEMOTIRTL F2B. FRE. rhodantha £k} & UMM HYE 1

1= PJZ (nexine); 2= 7.3 (operculum); 3= 1= SNEBSNE; 2= SMEEME; 3=FL3; 4=NEEMM
$hE(sexin); 4= J¥) 245 (sporopollenin lamella); ERFAIE; 5= NEMEREARE: 6= AEMEK
5 = #4¢ j(Zwischenkorper)[ S BB (oncus)  RIRE; 7=WEFLE, (R H Heslop-Harison &
e ER—%44]; 6= Piis(intine); 7=2-ECH Heslop-Harrison 1985),

LEENEM); 8=HE(RIEKnox 19845%).

E2C. 1= EESNE; 2=4MEEPNE; 4 E2D. 3= ERFHRKPEE, (CRIDEE Keri
= #4% 2 (Zwischenkorper), 1988)

BiRE, T RILA G IR R A SR A — R, ARSI K. ﬂiﬁll‘éﬁ%%
¥ 34756 RS Bk 11 15 % 7L (inaperturate types), Muller—Stoll(1956) ¥ iHi, BeA ¥ AL
BT — B REU T ERERB L. (1) BN R FUIE (2) B BAKER

e 8 o



WEUR, EMEEEZURTH; (3)ERANFEENNRERRAES, BEEMRIER
B o (A DL LA XA B IR IR I TR 3 A TR 4N RS 2 AR U R a0 R b 1R WY G A 3K
AR AR, BETEX — 7 EAB S T A 3K, e 85 (Amphibolis antarcticay , Petith
(1980) R LALH (B EFLAMIMBE W R BT, 7EZLINAE (ntine-like pollen wall)
B T 3 o BE 2 PR R 3B 40 iR P4 (local autolysis), ZEXSsAMEIRAL, F§HE R L
B AR Y . BEEEG A h— AW @30, % — K R (mucilagin-
ous bubble), LML 2 E MK RE R, FHEERR LBREBEE, AX—4
BT R UF IR RS BREE T LAY X3S T — sty E k.,

K iF Heslop-Harrison #] Heslop-Harrison (1985) % — R B4 85 & FLA W (Eucal
ypius thodahtha) FE¥3 VBT RV MMM WREE, & BFIER 09 W & 1R e BA B R FLI TRy
kR HENHRILKERYFLRK, REEKRRERAE (gelatinizing), I 3§
Z W & LI I & L35 (operculum) Ft 2 GX MR — R RE=ZA W R AL HH—4HID »
b SRR B . BB R FL R T B P B R X 3 512 (zefractive layer) (JLEI2)5F i o
REERBEETRBR—EFUFE, x—EY T LAE 210 B A5 &5 % (alcian blue)
BRI, ERERBHRILGFEN, FEHLILBHNBERAFREEH. #HE—/AN
BHE AT R ERGHE RS R, ZEENEF B ZILAE, k% TR R 550
W (caleofluor white MZR) BIER R, BYEME T M—BmE G, TORKER
Fih ke 5 aa R IE RN HThaE, B5ZHENFHEAR R,

— BT YRR EIBERBEBALE S, flin Pettitt (1988)XF IRk L4 T
BhoE BoR— ST R B8 FE W) B % i 1 B0 B R LR IR RN S B W R Eg, X
Sy RBA SR AR, Hb A Y R S5EEE ConA 4G, THENERE L
HAEZ THEERN—BEYRARK, HWEREHFRSNERERE, EREERET
YRR S A S . B T TR R 0 L2 G5 5 AR AL R IR, BN B T BE AT B A
S5 ERERE S, BHATINARE. AU AT LA BRI R K8 R d R
BENEN THEMESTBE,

2. EMERLEHES)

— ki, WREHRER M R RAR (bi layered) . ShREHRKRALERESY
41 i (outer pecto-cellulosic wall), X— JZREFEF SLAEY) A FIZEM IR P BEAIRE B2 . 7E3X
— B> TH— BB (inner layer of callose), I5%i & f# (1988) AR EnESS
B3k, RAESEERARBTBARRAR. ISRERUNBNEMTIG LR N
B. XE—BEREBHE T HENE L. BEBETARUTUERERERENW
BCERNRE—E), BHAERTRETENYBMEET A 2K K52 MRS PR
KRBT, FREEEE R, XEERRNIEE —RERBETAESBERHR. B
AT B bR, WEEREEMERERN, BERERHFHREAR, HARRE—
BE(NER RS EMRFEE 5B ERMER? BT LA XX —A MBI AR R R
REL, AEHg—PEE. _

B¢ TSR R % Rk dk (aniline blue) Yefa ghi=h % — 200k . BEARBZEAEM &AL R
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&3, Lilyfei % Rl 18 8 B BT 5.

E=JbE2; I=PE88; S=iEhhr; L=IRATk; TW=TE8EE; GV=8/KRENE; G=RH/REHK M=28
t; ER=HNGERF; CB=7eETURIMMA. (BRE Iwanami et al 1988),

FEET(B—FREREHT) (Plug), XEPHILREIREERE N RLG2EH], BR
B, HETHRRSRIMEREEDNNRR, FLUEUEITEPESKRE., BiLif
Linskens (1983) L IEAMBARSHENLEAE, XEUBEAREGHE. —F5REK
B4 g E (tightly bound to wall)fij 55— Fh 444 (loosely bound), ZEMEE S
BAEEERE H S AW, RSN, TR — SR HT AR HFERSEm
HANREEA T, HEXEEAFRAESRIMERBERENR LR (Yang and
Tsao 1981),

BRIEM T REZ SF, M E AR AREN S SMEHES LA FSPIR. FunflH %
BESEE A R T ¥ (rapid freeze fixation and freeze substitution)(Laucelle et al
198T) SFHIAR, RATBHE BAGETEL B E WBR T — B 38 Z 508 B 2R 450 (4 4%)
(Der ker et al 1985; Pierson et al 1986), {EMIFIEMIBT, 4 P92 MIEER R
BB E AN BT, EAEREE RS RGOS BB B X 4 H
b, TS T REALEE E3h . Bt Heslop-Harrisonf{] Heslop-Harrison (1987) % f ¥+
W BB T AL E A0SR A I W I R, & AR P 40 PR AR AR T R
ERA—HEs 4 a8 T LLZEAS R 938 38 Py (cytoplasmic lanes) i i) 7843 4 4 i =%, 8]
ZEB A, BT RSl Iy 1 ) R E R RN, T ESTR B Eh 5 3Tk i 40 i
BB R REEN . B THRBE (0.89um/s) H41HIEE (2. 10um/s-2,.58um /s) 4
B, XU TFEEARNBIIES - RO ARBOBHTRELA—H, BETHTH
BB KR EFENR? BTrERME, FrE—BPR.

{BAERY A P9 E3X T T ) BB 3 JEANRE 743 LB AE MY B RO SE bl . T R X 77
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AR, Reissfiifiiy— &3 F X B COEERERN A HAERANTEREBR MR
LA chlorotetracycline (CTO)Af LIBEM BN BSRENBESHEREN L%, B
HCTCHSBE L —HATEK . AXBER, MEABELERENHRTNELES,
MXEARMAEESREENEANBTENERMSGA X, BETEEREABRY
Sy 5 X E R R B MR AR TE 2, (B M — 231 4558 38 (calcium channels) JE g i S5
8% (Reiss 1985), ZEEMENBRAFAARESSEEERRE LB LMBEREETN
RFo. H—HEALBIEREB RBRTHBHE 2, HEEREAFTNEMNERTRSER
I 457 B (calmodulin) 145 3% & (Polito 1983), H# % (actin filament)
15 3 86 #7 th45 3% & (Kohno and Shimmen 1987), 3y Kohno i Shimmen #5 i £ £
WA RM, WS, HLEIE AL otin) SR T M EZRME . ATURA
R FEEM S I IE R X ERIBT IR T MR, REWERETERE, MBS
BT don) Mk ERA AERT SERENREMRRARFFAXR? TORAEKE
BHMERIEREELKARXEH ARERE?

B2 hh, SEAEMYAE I ST R B I B R BE AR I M P A — e ST . TR B R LA
By 1 B 2 R R 1 BROBE T R (B B R DRI ) 2 5 B R R R R i 4 R R B Y R A
BEL WY (wall carbohydrates) i /MEE BEWINXFR, HEHRRNRNEREES
BREAMBERR, FERRMamEnEnmcmeiimm, mixRARHRERSED
WL A B AR 2 W (Picton and Steer 1983), XKLWHEHE— U9 4 Ml
P 0 B R B LA TR B T T R R ) R 1) (recyeling) . B iR SRR A4 A2 i SRIK /N
W2 o, FEEA —RMEREERNIER, XM P-foE (P-particles; P 4R
#polysaccharide-rich) (Heslop-Harrison and Heslop-Harrison 1982), XE{HR 3
EHXENRRYRAR, WEFEHBHE.
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111 BEe(1988), =HEHIEMEERENKRSBESWEER, EhER>, 31, 362~367.
[2] Derksen, J., E.S. Pierson and J.A. Traas (1985) Microtubules in vegetative and generative cells of pollen

tubes. Eur. J. Cell Biol. 142~148.

[ 3] Heslop-Harrison, J. and Y. Heslop-Harrison (1982) The growth of the grass pollen tube: 1. Character-
istics of the polysaccharide particles (“P-particles”) associated with apical growth. Protoplasma 112:
71~80.

[4] Hcslop-Harrison, J. and Y. Heslop-Harrison (1985) Germination of stress-tolerant Eucalyptus pollen. J.
Cell Sci. 23:135~ 157,

{5] Heslop-Harrison, J. and Y. Heslop-Harrison (1987) An analysis of gamete and organelle movement in the
pollen tube of Secalecereale L. Plant Science. 51: 203~213.

[6] Iwanami, Y., T. Sasakuma, Y. Yamada (1988) Pollen. Springer Verlag.

{71 Keri, C. (1988) Apertural development of pollen grains of Cearkia elegans, Epilobium angustifolium and Go-
detia purpurea (Onagraceae). Poster-7th Intcrnational Polynological Congress, Brisbane, Australia.

[8] Kohno, T., and T. Shimmen (1987) Ca**-induced fragmentation of actin filaments in pollen tubes. Pro-
toplasma 141: 177 ~179.

[9] Laucell, S.A., M. Cresti and P.K. Hepler (1987) Ultrastructure of the cytoskeleton in freeze-substituted
pollen tubes of Nicotiana alata. Protoplasma 140: 141~150.

10] Li, Y.-Q.and H.F. Linskens (1983) Wall-bound proteins of pollen tubes after self-and cross-pollination
in Lilium longifiorum. Theor. Appl. Genet. 67: 11~16.

o J1 -



