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FRRERHHELELHAN

ERBAEEA90T~1986) i FREHI BB A L, FOMBEBEEHL, EFINS T
FIEH Tl A BB TR, 19854 M N BE RS T HMATREEL S, KEBETH
RARBFEBBERBEAA, FHEUABAZT,

ERBALEEHMBEEANIREEERER S S ERBRLEMNESZRASER,
EF R, WERRACEB ISR T, WRKETEMNEIIAA, FWET
EN MR B ER R R B K, B ARRALEY, FAUMEEPI W, 7t
JiEHES T, 1985, 1986Wi4E, HELERFTHB YT, RRPAESBRMAR., 3,
TSR, b, BRI EYEE M 00, I3 005 B E Py 2 b s ks,
HHREEBENVY, BHEEHFEEEENEE, EYNESSH Y RN, %9
BEZE, EREBEE—FRARE, TIS6EFEHH, XRELSLSHEAMAL, LH
12, EAEDIHE, R,

ERBEAFELSSEFEFERC TR KSR ENETN., FHE. V4. 25
WEEIN ERFT, RRERBRES VERTETAAGBE, %850, BETUiaT
by HAEEREMNERNHWAFNFIH. TREBFT RSN ENAEN THAE—
BUERBAEETARHQAE"ZFERFA, ESBRESSREFERITE, BIT1H,
HHERBBEEESCERMET HIHRZ B, SEHHAZRME, TERBHETEES
HETLELE, TUE, SRERGENSRES R, MHEPRTAR,

23 h K
—IAHF T =R



B

FRERBFELLABOULEUNRE S, FHAFL LW CERET REAE (1907
~1986) )l FTEE A, WHF—ILETTINBEEFREMBEMIN,

19874, XALFR“FAFENE, AFEwIE LT EBNE, AEL2EH
WREHF, FL4HFR, PERFRFHER, LEBEITLAFEK, TAREFTELS
REGFL X EFRLFHEEREF S FIRLEEDIREGHEREH, vEGKAR
FHRERI“FREENNE, THEAFHENEFTE, ANHY, KA FLH
RAZLEWNERBENHE, AURSBFAFEAIR, REARREAREER Y A F R
£

ALHBUEESGXE, HREMEXEFRHBBE BT BB, XFELHP, AF
BNAUERRFE, FAHERRBTAR LT RAZALZABENFE P E R Z
H, XENEHAHELAR, AHE XA, HEF LR, H#X% AFADFIEB KA
Ko AL GFROFARFAMA ) 2, WHEEXERA O EEN B, 444 Rl
(EFVHFTELLFRWBLRNE XWR, H AL AR ANEARGEEEEK.,
oA EBE, WKk,

ITRBREFELLORFDURBE"EFATFARLEZ S, ER KB KT BN
GET, THHUEANAABERRREFNFETEKZITIALEMERERS L, HF
HEEHRFTHERNSURIRX, TBRXFHAAP, RCHRFELEA, DLitF
$-0

ERRHAFTEELFFERR
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HHBg, ARETHT, FANEESEE, &S MEE, 84160 HE
2000 A%, HETFREAY, SRFAENIRYEMNESES, 200, RE. U
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ERRNERES
<RGN 1 R, 1~56 (1989),

H Y 4l s
# 2 m*

B

il

1988F10A K F A LT REF AL LT, oA XX kS hid kFg,
AR R AR AS, NEE BT ALAH A a0 F % BT L SR 65 L
AR, LTEARL TR RIFOTLFTARAET 454, ARATRACEZF
@~ (RAFHFERRT AL D) ddpm R — 1A F S kT4, A
AR EN, BAHENEMDmEFFTRAF SRR, M2t b b
I P, AAMREAEH IR T ENART EEFEAALLFRTHERESH h, 7
WE—[T$#HAEFETREHARE AHLIFLME N LR,

AAXRBF A F RGH KL K FA L FHE, AERR, wiaEHE, FhR
EXRFFAMBBERGK ) IHA TR GRS, AXRHFNNERSAERLXF
B4 (Koop H-U. )RBH SR A Mmpizhr e THAFES. B6,
HKEFERITRBEFTLLL2LHGTY, FHRXFIRIAKRE, daareiz—
e,

MTREHEAER, XETEREN TS, XEEREEFREY,

— HEHYA IR AP

W E X Y L R P BE R T KB TR, SERMET —iAiR, X8
A WELG S, ME-THYERRNFARGRFERE. HENFZH, B8R
—TFTHARNNERARMBEBEMERE.

(—) 4mHefBE (MEMBRANE)

TS E N BRI BRI . GBI AR ERRBEMEAR, &
EHRBEROTRRE, —BBRTIEXR0%, FHAE40%, #E2-10%, BEMER
FARRKREPH&SBHZERK. ARSHLRIERERTR, REPTRNEARMEXRY
MMCAAERRAXR, BAWESEAQMBRERMHERRRSEE, XS HERE

*EHBERE D, REFSA¥IUE. 18T 0 MERBEBELESER, ERNKEHE A,

7z L]



KENE AR R EHMA SR, T—HURESE SHAARS ™4 E
BAHIFEM.

() BEEFR LECTIN)

A KB UL B R EE SR 3 5 40 U B0 CRR DGR RIS 1)) 55— Rl B 0 S 0 0 26
Fo BRFRAMYNERFE, EXRKNEYAETRRAGEEE. —BEMTAHHER
REER B AYMANES . BEREHBEAREEDG (glycoproteins) HR, BEEFNERE
ERNHRERE LY —MIAIE S TISHE S, Bm: A ERBAFEMERET S
a-D-H B RD-MEME &, HbHTRTHL

R 1 RERREL-ZH0R

(Wheat germ agglutinin) (Oligomers of g-D-N-acetyl-D-
glucosamine-(1-»4)-8-D-N-acetyl-

D-glucosamine )

36600

EE k4 x a5 i it I ¥ — %
TR EE i 104000 | aD-ttm® (D-HEHM)
(eoncanavalin A) J {a-D Mannose, D-Glucose)

) - N-Z. FLbRRE:
AEHBEREFR 120000 ‘ (N-agtiﬁ—‘D-Galacwsamine)

| I 7B 3

TE B B H B 110000 ] (f];fg}ﬁ% —3) D-Galactosaminel)
EEEER e
(Ricinus Communis 120000 ( -P-Galactose)
Agglutinin (RCA))
NEEERE ' 2. B (B )

8 % X W

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

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

[3] Goldstein 1.5. and ML.E. Etzler (Ed.) 1983. Chemical Taxonomy, Molecular Biology and Function of
Plant Lectins. New York: Liss,

(2% % B

FEREMBHE T LERBEAERLR, EENAEEG—BESHEHRIXHEHFHEAN
S (HEE 1982; Vigayaraghavan & Bhatia 1985; Dickson & Sheldon 1986), X

BRAERR AR SRR, FRRAMER RS REKIERTHEUKNRR, BE

* Proteins of non-immunoglobulin nature capable of specific Tecognition and reversible binding to car-
bohydrate moicties of complex carbohydrates without altering covalent structure of any of the recogni-
zed glycosyl ligands,
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SURZ R, BAENB--THEDHRR,
A LAY AR AL B A2 R LU Ltk (monad) R AEFE, HA BV NMTFER
B WA 4 FF, ROV E 478 ¥ (compound or composite grains®), &AIER A RH
WEARMEA, HEANAEEAR 4N (dyad), HI=AEH Griad) PHEIER
(tetrad) ,8, 12, 16%% Hfk (polyad), EWZH LAY P/ MITFEREFRIER MR
(massula), E¥/NRFESER—ES, FHAEHY(pollinium), —BE HIEH AL
R E Ry R BE4T, M EEEREREAER, EEAWE, (HOEHHE
(calymmate) B4 —7E ¥R B 25 2 SMEHR B % B & i (continuous tectum at junc-
tions); (Z)AE B (a calymmate) B 5 & 6 MO B 2 2 SN REFETL T 1Y 3 45 38 0L
(junctions) B WiZIFFHy (Knox & McConchie 1988), HUHEWE ANt A B I
2 HNRE LR AR, T K@ af T AL — B4fF (connecting wall bridges) #&5#& %, E=
B oAb e ) ol i T ARG R R R A A — R

1. SEeEm@EIRI, 11, 11D

B I H) P BE py 41 BE (exine) Iy BE (intine) 41 /R . RIBSMEEMZMBR, TKLSH
FRh SR, —FhREE RSN, B —F RS 88 (pilum) (Heslop-Harrison 1968)
R A 36 HMBE R 43 12 S B TR FECIR R A iR AL, X R Kimox (1984) 43 R U4 (H
D, #IEX—FEEMIREIE A RPN RER: BRI ER NS (sexine), SEIT P EEHT
4 B2 (nexine) ,

M
B & & i
SN —— T
I B
a b
A
Bl1Aa, WEERAEE E1Ab, P=IEERSGE,

B = 347 (baculum); | = pyE¥(intine); M = {F((micropore);
N = A B (nexinc); S =#ME(sexinc); T = W (tectum)

S R AL 3E B 36 B (tectum) Fidt ki i (baculum) . BR7EW & Fl (germinal aperture) #§
1, ShEE—ACHE B EAMER R, oA B R LK S HT % ) (colpus) IMALSMBERE, H
HFEHESERER.

B R AR M B ARE R, REEAMBINHIA, B, PR, KA,
B2 4, A B R IE R — SRR R R 4 (viscin), MR hEREINE, £
W R R R MRS . BRI, BRRAFE. BBk
EHREN. SRR REEAENYRIEE, X— BV TR AL B (pollencoat) ,
B B A 4R . B K8 (pollenkitt) FI& MR (tryphine), &2 EERRAR

# 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 & McCenchie
1986).
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S c PR

1B, fhERIERE(PC)
C =474 E =4hE; P = #E(pollenkitt); PR =48 :S={it % T=Fih/Z(tryphine) (B[ Knox1984),

PAE VYRR SR RE R R, TR R S BUR A RERY L ET . X R AR dy SRR )2
AT ) T R A A TR A o BB P T S 0 B X A R N B, XA
UG iE e dE— 5 AR k.

LM TESNESNE 2 T A — 2R B P L (nexine) a4k /2 B (foot layer) , 4
BURAR —, fefrseibm A B MR (Zee & Siu 1988), = — R BLATHE
LAk 4k Hy (mon-sculptured) , {1 7E47 S5 1L Ky N 2 IR (cavea) sl il 2R A AFE 1 fE—
SURE BRI AE RN, AMRELTT L SE AR AFFE,  UnikE AR ) (seagrasses) (Ducker % 1978)

I WE 1 12 34k 2 BR 43 7T By #LBY % (sporopollenin), g JEAH b3 (carotenoids)
AN &G (carotenoid esters) ({4 {tL RUMMT AW . HEBIERLLEIUEH 2
A MM FEW SRR — 2 SWY bEA X, MRS — e Y TN R A L
(Prahl 45 1986) , #I¥ AT RE, JFREHURR Mt LYo, P —Fed, (EER
RIBE IR FE AT b, (R A Se 40 B RIAEIE M WY i, AT ol A0y 22 o R AR Ak

Rowley% (1980, 1981a, b) XFAE ¥y 41 8E Py i) KLy 4% 09 T LS B4 T — 2840 . i
{1178 4k 22 i %) (chemical etching methods) jEHIgy 2o 4, % I J F — Lo £ 4 7R
k*!«] (network) , HLHE UL Y (o S B 7R, XA AT RE S AT 0. AR RY I

33 S R FE TR 0 I P T, SR P RE AR RE VA 2 BURAE AP RE SRR, AR RO RE
TR EULIR LS R . B4, Southworth (1986) W B 25 Llit £ AR 43 b BE, EHI2
AL R A PR Y S, APBE L S — BTl 0 S M R 8 & i (polygon) ify, T AE
B — & P D0 25 b — K Zy10-26nm iy fIOR(5]3) .

AREE P AL AR AT, HAREN 2T B gE AN AR N E .

AR T HREMI AL 2F G5 T R BAR R ER L B B, (Ul RF A 2 bg U R B4
75 5 20 AL Wy AP RE e 0 S N HIA T RS B0 T R, SRS RERE B RSO, R MR B B
Kb, SRRERLIC S fs WM oA st A, LIS RER ST 2 A RRROERD .

HBE SPRME A BEARIE RS, B IR AR RE SRR AEAT S e Y SR AR R . JEARRE I IE AR
I, HMREN SRR/ SR (PAS) IER W, {A7EEE gt N B, A 820 4

F .



PAS SR 5, BB RAFT S MY REERN AT IR R REELN . BHRE, &
oM AR LER M SREE ., ARRRAEL

2. AEsEHRERIID

RSN E R, WEEA FRTRE, LARE (ZETFRRAE
FLEMAMEED MABAR, EBETHE—BRBIER,

K E BN ET SR E: 42 (exintine) il 5 (endintine) (Kross & Stone
1983), #ESHREMESHE, NEHK (alcian blue) —REERN, FEHRETIHE
HESBERR. WENESHELH L Kress & Stone 1982), Xf PAS FIZey
) (cal cofluor white) Yl BIER V. P 2RTERE I S 44 (precursor) ff— 441
B . ARSI SRRBEERTAERERGEDR; XRENREK S HERE (Poly-
uronides) I K WA T — MR . AREMIEREERA—, —RIEEWRTLOIHF A8
J#, T EAER BB R N ETE B — KBk N BE IR IX (oncus) , X EBIN R XX EME 1y 9
EH—RNHE, BFANIRRNERGE. EHRLKRMERN, KLY,
AAERBRTIFSEEMEHEREARNE. XEEGREARTER, MFREN
FHEMUIBENRE., LERTEEN, HEILSELEZERMARER, MENKEA
A ES D AW FIPBERR T (R IEH RUE K Z A (R A B R LT LD X5 R
WHIR P2 A e e AR .

$F F X W

T1] #EEE(1982), <@ TP ARBFIRRT.

[ 2]} Dickson, I.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, 8.C., Pettitt, ].M., & Knox, R.B. {1978) Biclogy 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 wail 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 & Ilcliconia. Grana. 21. 129— 148.

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

171 Knox, 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.

{97 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. & Ottavianne,
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.5. (198la) A model of exinc substructurc 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) Celluvlar changes during microsporogenesis, vegelative and®
generative cell formation. A review based on uitrastructure and histochemistry, International Review
of Cytolozy. 96, 263~297,

(M) ZEMSH BB H R

EBPERRERS —BRBEZWEER. WEI a2 R d S BE i 4
Hhi— 5 Kk (Ubisch body) s sk 4Rk (orbicule) T RFEIL M PR T TR, WA N H
TERS 4E M 5K 43 35 tH — 2 AL BE N {4 (precursor) T i, {RTEH LMY, WHEBHRHFEARS
WH S EE, HREIHERT, ER/AEEERERSBBIEBR. XEXANER
BRI B3 IE 8 SN R IR 4838 B R 88 7 4t (Tiwari and Gunning 1986) , 2 fn Al
EAREHEREAELUTHR: 1. SERERER4? 2. EHARNKY AR =LA
#£IE? 3. FRBEERANEEAR? 4. ERENHREYr 5. ERNAEIAMEE
BERENEE? 6. BXEVEERITEARK? 7. SEEETHE—RIOERIEM I EE
AT %,

RERMMERT A LY P AW R RIS EEZ Sh, SR HLRI1E B 09 £A BE R
B, BEENRAEEFLAENLBEPAxIFE, BEXBEYRELPRRELSR
SIMBE 2 T D RS RE R S AL AR BB 45 # y (erypt-like arcades), X— R HIE ¥
B (pollen coat) ; AWIE-ZWE (tryphine) ML HY (pol'enkitt) , iy TR 2 4nfuns &
WX AFR . —Fy R A8 E R (glandular tapetum or secretory epithelium), 5} —
FinAF B H B (amoeboid tapetum or invasive plasmodium), FrLIWHEEIER
Pkt BRI A 35 %) (Bhandari 1984; Pacini 1985), {HII7IRTEM BT IR M R R
REBMRBRAEL, ERBEANLERANELTERE, SFLUTYHR .HBAHR.
BEA, B, anEHY FE . XEYHRERS? DBRTEFRIIZNBZ I, XIE
1 B8 25 12 HORY B PERESL AR I B b B ROK R B .

SAHBR, FEEHABENNTFZEARBEAEENE. BF KR, S8, &
SimE. FES. ZEEs (ligases) WK (lyases) (Howlett er ol 1979)%, HLFIEH
X2 b SR ELEESERNILEA, MARFENEMSEWELYHEN, TH
HRERAROEE R RMEHERREERA(RNED), X— ADTRHEE, H X
HRABRFAMKATFEERRIERERNEE (L3, FEMENREOR—KS
LBMFELZBE, BEENEHYFNSHERE.

BrREEZ5h, EEEMBEANEEAS SEAMMER LG ENXR. i, FEERHEA
I — 625 1 A i # (allergen) iR BB N RWBUEHT . HTFENEEREE LW EEH,
R AE X TR I M . XMEESI B ANRBURB K E BT, 7ESMRER W B 4K 7F
fE.

Hod—fhgFse R gipgAs i #E & Lol PI(Lolium perenne Group I allergen),
XRE—FEEE G, 4T =32,000,F B FEHCREKnox 1984, Knox ef al, 1988)..



2 HETRABAGERZEH R PHHE(T g Knox, 1978)

RIFEN Mg TFET N EER ShEE R AR RIS e B
LEs T E FER
het - ped g R B ik & NADH %
IS . FH2aE 1 -4
RN ik FiLE
R TL K 0 ia ts R WAL B
biN K
TEH) B 4=l
BLEE
- o Rl B
-1L4-RRER
ES R R a3,

£ 3 BALNEERAVRBEMEY TE

(A FRERE IR (BIETHREAR
FEAREHREERR y%ﬁ&&ﬁ&ﬁ%ﬁﬁﬂﬁﬂ

l N S
B EITRE |ﬁwAW%%ﬁﬁWl
l

7K T T R fL e S

8 F X R

[1] Pacini, E., G.G. Franchi and M. Hesse (1985). The tapetum: It’s form, function, and possible phylogeny

(2}

[3]
(4]
(51
(61
7]

in Embryophyta. PL. Syst. Evol. 149, 155~185.

Knox, R.B., Heslop-Harrison, J., Heslop-Harrison, ¥. (19753). Pollen-wall proteins. In: Duckert, J.G.
Racey P.A. (Ed.) The biology of the male gamete. Biol. J. Linn. Soc. Vel. 7, Suppl. Aczdemic Press,
London, pp. 177~187,

Howlett, B.]., Vithanage H.IL.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 Thecrakulpisut, P. (1988). Molecular Aspects of grass pollen
allergens. 7 International Palynological Congress, Brisbane, Australia.

Knox, R.B. (1876). Cell recognition and paticrn 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.



()R By W & i 72

—RBR BAL ) 15 15 KB IE T LA 232 4B A9 By B (receptive stage) 1 fiy £ Y. 12 il
R 22 W%, LW MAER P, SEAL R L VEATERE AL, K% 8o AR 1 M 1
FFJBE 5 260 10 PO BE PO AL AR AT 1, fELB A T 4 B TR AE AT SR I Y 4% (cyead), 7B
BT REEAR SN RE B, TR Y IEM 05 0, FEWREZ T BRI 760 05 % 7L IR
L0 PR — 2B S MAPY BE Yy YT, AL IO 00 e AL W R B, i L Sk S ) % A (A
B AA LAY, WRETEIEWTY RN T BRI R AEAE, {HAEWT LAY, FEMME R I R —
JRR P BE, RIWIRIL, BRI (Keri 1988),

1. FEHETR

MY R ILI GRS, FERFMHEY AR (2, BRN), HtuEmn

E2A, RGBS BT [2B. 7RE. rhodantha {f4} a5 % LI 0 645 #
1= (nexine);

1=ShEENE; 2=SbEENEE; 3=4L:E; 4=A8Em

2=J1#% (operculum); 3=
b (sexin); 4= 4ig b} F i (sporopollenin lamella); FREFaE; s=RBNRKEARE: 6=RENEE
5 = &2 i 2 ( Zwischenkorper ) [ 15 %5 68 inffL [ (oncus) BRI, 7o N UEETaE 2, (I Heslop-Harison &
FIHERF—28518); 6= P3Es(intine); T=2 - 5 Heslop- Harrison 1985),

HAEEMFEM); 8= E(HiEKnox 1984104),

E2C. 1=4b0E5hEE; 2= 3hITNET: 4 E2D. 3=7ERai B mER MmN, (CRIDI Keri
= # 4 (Zwischenkorper ), 1988)

Wy e, TR FLA G (RIS H AR AR —RE, R R IR R, {HA R e

] 3 U4 #4119 1 & 7L (inaperturate types), Muller-Stoll (1956) 1 i, A7 i % 1L

AR — S RBUTEMER A (DERTEEm T s (2) BRTKETE
- 8 .



WAUR, TERMEEARREE; ()N AR NRERRBAES, BB LR NS
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