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On the mechanisms of callose wall and callose plug formation in germinating pollen.

Sumio NAKAMURA*, Hisako MIKI-HIROSIGE* and Yozo IWANAMI**

HE—=ZIF 7N A =2 HB—1.3 AL 72 S U
D—HEV T, HH), Mangm @z k5 THEM O E Db
FRHC B R & sz, Am—23 7=
¥ TN, ShoTHEmER
LIENHLENT B O —ITIZT =) > 7 —
DT > BT KB TYD 72 %I B HMET TR 5
FEOD b T3, & o— 203 Al s
WO T % (O Rl 2 B oz 56
12, A B —RADLAEDDH BEOMIBEEIC /L TR
HHNEPZNZ L, Hu—2ZH sealing 7w

LIV T7TII—T b

L plugging agents,*" F 7= & 2 35 412 (3 isolating
agent L L TEHLTWE I EDEZ SN Tw
%,

=, AEBICBWTH, ZDOFREDFEE DRI
B —=2ZDHLET BB OIS T WD, T
b b W FIN O N TR I R P o) BE Az Bt
I BECORE R BECI D 15 F O TE R E N O o —

AR EThH D, LW ETD 70— 2B 268
ZOoWTE, M bnn ) % LD ThiLtT
WRIEL T, AT —ZARHPZEDODF A T2 5
WO ng s 4 7 Ll Rk & o B %
TEDNWLEMCSNLZIOUL L ah s, bl n
ALY I WIEE TOMMBIL . e s & oAl
MBI A H O TOMELET, ZHFEFTHEZ LM
MBI L~ TORFZEIIT S A S BT
Ve DL ) IZTER EEEN—E A MY 2 o — 2
BB LU0 —2RIEROBEMEIZ D T2 A 720 1
AN

SOFEEHELZ, ToR72) | vk HHLH
DI % FT, in vivo (RTEC3 FE) & in vivo
(TovR72)D&) TH,RFIMZ BT/ —
ZEER LU v — 2RI D OB o - B
2L B MREEAT HTOMRERDOTHRET 2,
AR % #le Y AR Ao FE B,

* ORI

L bR R gE S (T 238 HZHB( T AR W T 82)

Biological Laboratory, Kanagawa Dental College, Inaoka, Yokosuka, Japan

o RRUR T AL A B

(T 236 e &R KSR NT)

Biological Institute, Yokohama City University, Kanazawa-ku, Yokohama, Japan



A Japanese Journal of Palynology No.24 1979 Nakamura et al : The mechanisms
LRI T AR AT — 2 bR Th B
B & URBE b RRFIR T 0A 0= RBAR b
T R (Lilium  longiflorum) | 7 3% EEBEL TS, ZOZEnb, M1bTRLN
(C‘ame[[i[l ]‘[l/‘)()?’ll‘(,'d) B ct ()4‘)--*}-‘/ bl (C’[{,n(’//[a 7z ﬂl— Lv "g nl b ¢ 5 U)BE H‘fl‘ (f%fﬂ_’,%” Ti 10 5‘7\) Tl

Sasanqua) DEPAEEK % 72, in vitro O ELEE
TlE, ZHH0TER 28 (10% 0, 2 %96 K,
R 7B 100 ppm | flRE A L7 20300 ppm ) i
FWT2CTHEL, BFLAL 4 1 BRI (v
NX), 2RI (T Kz ) 24 WERIHE (WY
PAVICHEEL 72, F 2,
WK BT DI IEAE ) 5 & OHE G 1 10 F kY
5 L7z, i vivo DBEETIZ AMFEZH L 2D,
24 IRp [ L 72 KO 200 ) & ) L sz g L
il

REHITNT, 3B I —NLTILTE FB L
1~2%# 23728 (pH 7.3 )% H v Z il
XKL . L
oLy TERE KT SIS i
WP & or Spurr dBHIFCOIC W L 72, LKB oL
FZ 70 b= THEEU R R ER L, BEREY 7 =
PO AR 3 A G [ N N S B AT SN
JEM-100B i-f- S THEi L 72,

(1) HBa—XEBEERL
LS50 Raes o L S G El DA (X ) S/ ) B N S 12 )
BN AT F )RR BTN o SR =
KRELZEDBZHZ LIF I E TICBES T
AL BEN R IC L R LT B & F 2
DEADVEL B 2 E WS IC s 2T b b,
T K7 ) RCRAERY (KT o {8 EE o il i
X1 a i) Tdh 27 EEHAG L 10 55 ALk b
PR & intine3 (NEE3 ) ORI H L Al
HHILD (1 D)2 DRI IEREE 4RIz /5 4L, %
HHOIEHAERE L i L T (M1 e, 1d), 2
AT R, Alul, Y o8X L THHE
(239 (WANS 1N
HWTT7T =17 —4h

TR IZOWTIE,

BT, £k /=) —

("‘r‘

Sedgley"® (3 avogado pollen #
[N X5 ik € XA IN

AR —=ZAh ML THELT . BFHLUKIC
O—=2ZBEANEBATL T bk EZ L3 (X1
e, 5a),
fEBRIN O 7 @ — 2 BE(3 intine 22729 » [G]kEC
e (Golgi vesicles) 1 & - TIER & 115 &4
BEEN BN, MR v, BRI A e — 2 b
12§ % 470 — 2 4 (callose grains) oy@hé i
Lo TS IS 2 L4 1nlT v B 2) D Fek
) in Vivo DEGED LW S ich -7 (K2),
Lo LZenses . (el ERED ) o — 27203 o 6 HERK

ENTVBDTE LW L, o Fikin & D
DRLTWa, T bbb bWkl tenro—
AMHEDTT > & LA HFI L T B ) B L sk o)
o TH 2w — 2 iEA 2 SIS L T B @
WXL
TEBE DSl 2T TR TR D~ 7 F > & s
JEIZRIM L T )RR o 2 ik o & A it
BORTZE AW Cvd, F72. Reynolds and
Dashek'® (3. 7o &2 ) ¢, TS SEmE o
callosic glycoprotein M fEfE(x AL ) 1 212 IKHF
L. Bwid (0.2mm) I3 fEET 505, BEwld
(0.5mm)IZIFFAELL W EEWLRIIL T
LN E s, {ERMEEEZ, Rosen et al.®”7:
7o R ) OFEEE I TR W S s L7z
TIPS £ BB E . & & o — ZFERC
§ I S T o — ZBERZB O i > & I
BT LDEEZ LILS,

Roggen and Stanley®® (3 (£ kin: &

(2) HRA—BRFK

#8— 2D B DWTIE, 2 F TR
BV~ T b LB S L 2oz dis
EODIATOHDENWL DI E T W
BUTIOF 2 b b I A o — 2 )
ZAKIZAER EO NI TE D, FhhvER L TF



it e, e — 2B LA O — 2RI O B

HAfERm 2ok $ 245 1979 3H

NEHD2E 247 (AZ47, BZ47) LIEkWE
D—F DM A e —2H AL T, AR L
TEN=HWE 547 (C247) THa, 4l
T2 D nvivo TOHH B — ZRIFHEFE &
ETHMEECEBELLE S, T MIBICHEL T
FoPliz e —2BR 2 EE ) D BEuvizia LT
Hu—2RHERE T (K3), I 2 TRARRK
Boho—2Rodiz s v —2 FRGEE H 1L D
(3 KEN), K4 iZ, »h)FEL AT — 2K
THDH, L oA 9 — 2FHEIT (RVKED)
LTsb6T, po—2Riny% R bs, Cresti
and Went“? |3 . in vivo THNF 2 =T L E P
N ho— 2R EETHMEETBE L e —2frh
FRERE i1 B OB 2 BRI L 5 TE T B
T EERHEEL T oAt ZOMEKIATY O — ZMRIT
$ AT A B — ZUTREAT L T T IR o) A B A
rAhu—ARE#EZ LiLh, M5 bid, i
W& in vitro T 24 WERIEETE L 22 RE B NI
WENAR—2ARTH D, ZOHAIE, HH—A
BERIAII L AL A0 —ZICBATL T, L2
o — 2 # (mature callose plug) 2R E LTV 5,

S

(3) HAa—REH ( callose grains ) DFEIR
Hu—2REE XUy a— 2RIZNIC B e &
Lo o — ZHHL, fed), Jensen and Fisher®? (=
Lo TT7 DI E DI Z DD Sz SHL
LOTH DA, FDORFIZOWTUIRILE T T
# -7z, Cresti and Went""” (3, ~F 2 =T L
DWFFED 5 A v — ZERLE ML A
(RER) & oot g i i L T b 2 & A 4RI
LT, ho—2 ks RER #ELMERICHL
ERamg L7z, Al 7o R ) ofEBED  in
vivo DEEEH 5, RER oy NIED & 7 v — Z Bk A
RSN 2 EhWEIc 72 (M6 a, 6b), %
72 in vilvo DEEEH 5 lipid bodies A5 & A o —
AR S L5 &M b KERDTF ST
b5, $bb, W7k, 7 v K72 ) {LkENOEE
123 W ERT O AR T 4 5 2%, lipid bodies 2 7

m vivo

o — 2 JRIHFED HiLH (KR, F72X18a—8 ¢
(E. BT < oMl P o E e % TH . lipid
bodies # & # v — 2 BRI A X LT B HEF2°
Botad (RED),
% DT nvitro THH T — A
Bz lipid 2HMBd 52 & 2L T, %o lipd
DIZREIZ SE4212 2 b 2L THI b 2 4L, Hiv TR
WG 7 e ) . A e —ZARIEORMBE T S 4L
BLolcnbsZ WL Tw5, $20 lipd

CRL3 B Bl A oEREICEL Ty
2 HELH L, L DHNIE, A lD
lipid bodies 7 & A v — ZFRIIZRK O F % S FF
LTwa,

ZITHEEEN AN, ARBES LT -2
FRL ) BRI AE R A H AL 2 BB L T an
vivo & in vitro NFETHE, Thbb, Auo—2HE
(3 MLt AR > 5 2B S 4L 8
lipid 705 RS LA FERIGBE SN T v, —
Ji. i ovitvo Tl lipid A 5 IZECR AL B A HLGIZ N
R SIS L BIRIE R S v, 720 TERE D

Tsinger and Petrouskaya-

Baranova®? |3

KA n vivo

THLL H v, 2ofl, in vivo DI D (4%
G IE B L TnZe ) I2iE, TV T >
ToREIEAER SN L7 (K6 a, 6b)
MLEHEN S, 2oz LT
DREREL—HL T D, ZDLI7Y

Cresti and Went“??

e on vt k& oin

R 252 L0DT, 5 IHLLDZ L% 4
F2C, #e—2RFRORE, #o—28EL L0
O — 2R R OB & X S ICIHEEIC L 72w,

% i

VR =N BERVIAE SN A R A 5 kIR
n vitro X in vivo TO FEFEKIZ BT A B — 2
BEB L UM h O — ZRRIZEGI O o COE T T SR
W& BIMER ATV, KORERE 172,

DAEK R AR T % & F L7 < AU & intine o
FHCHT L WE AR E fL, BRI L > Thr—2



36 Japanese Journal of Palynology No.24 1979

Nakamura et al : The mechanisms

BEANEBITL T EEZ b5, ZOBEIEREE
SWICR S, RFBNERERE Ll L Tvwa,
2V AR DTEB RN OF L g Id, Z0 2 g &
HEZ I N B, FEH T, L E B B2 ik &
ubhAhu—2EEL Hu— 2R ki Stk 5,
IIEREREIL | Jedlh T 2L 2o & B B
K& a— 2RI & 2 IE R TOBEIRIK( A
o — ZBEIZR) i SIERE N Lo EE2 L
b (7 I8

4) e — 2B LT, F e gL

TNz Ao — 2R EE ) FIC@A L T
DRMIZH o — 2B ST, KRB
A= ZREDOWNERIZIE, DA w— 2 F R
HHABD, LIZwvich v — 2R B LU DN
DMEHEREE DR T 2 S oo —2DikEH B S
D, ISR e — 2 OMER &> TH e —
AR B,

5)in vivo kin vilro T o — 2RO FEIE |z 3%
DD LIz, T b b in vive TIEHLENE
Ui, in vitro T3 lipid bodies #iF Td - 72,

Summary

1. After the water absorption of the pollen grain on a culture medium or a stigma papilla, a new layer

which continues on the pollen tube wall in future is formed between the intine and the cell membrane.

This layer seems to change to the callose wall on the germination.

2 . It 1s assumed that the new layer in the pollen grain is formed from the vesicles derived from Golgi

vesicles, but the callose wall which largely composes the pollen tube wall is derived from the callose

grains.

3. The pollen tube wall seems to be formed in two regions. Namely one is the wall formation at the tip

from the Golgi vesicles and the other is the wall formation (callose wall formation) at the non-growing

region from the callose grains.

4 . The callose plug is formed by the fusion of a lot of callose grains in contact with the cell membrane.

Then the plug develops by the deposition of callose derived from the callose grains with fibrous struc-

ture.

5. On the callose grain formation, a difference is observed between the materials i vivo and in vitro.

That is, the callose grains seem to be derived from the rough endoplasmic reticulum 2z vivo, and from

the lipid bodies n vitro.
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Key to abbreviations

CaG
Cap
CaW
CM
G
GV
I1
12
I3

callose grain L . lipid body

callose plug M : mitochondrion

callose wall N1 © nexine 1

cell memdrane N2 . nexine 2

Golgi body RER : rough endoplasmic reticulum
Golgi vesicle S . starch grain

intine 1 Se I sexine

intine 2

intine 3

Explanation of Figures

Fig. la.
Fig. 1b.

Fig. lc.
Fig. 1d.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5a.

Fig. 5b.

Fig. 6a.

Fig. 6b.

Fig. 7.

Fig.8a-c.

Section showing the stratification of the mature pollen wall in Lilium longiflorum . x24,000

The view of the pollen wall after ten minutes water absorption. A new layer(callose wall in
future) is seen between the intine 3 and the cell membrane(thick arrow). x24,000

Pollen wall in the aperture region. The callose wall continues on the pollen tube wall. x7,500
The view of the tip region of the pollen tube. A lot of Golgi vesicles and lipid bodies are seen.
x4,500

Longitudinal section of the pollen tube in Lilium longiflorum which is cultured i1 vivo for 24hr.
A lot of callose grains are shown in the pollen tube. Several callose grains(arrow) fusing with
the pollen tube wall(callose wall) can be seen. x12,000

The view showing callose plug formation from the callose grains(arrows).

The plug is formed by the fusion(arrow 2) of a lot of callose grains in contact with the cell
membrane (arrow 1). x6,000

Immature callose plug which contain a lot of callose grains(thin arrows) and a deposit of
callose(thick arrow). x12,000

The view of the aperture region in Camellia Sasanqua which is cultured i wvitro for 24hr.
x4,000

Longitudinal section of mature callose plug of the same materials as Fig. 5a. x5,000

Pollen tube cytoplasm of Lilium longiflorum in vivo showing the callose grain formation by the
rough endoplasmic reticulum(RER). Intracisternal spaces of RER are continuous with the callose
grains(arrows). x30,000

Cross section of the same region as Fig. 6a. Several callose grains(arrows) which are formed
from the intracisternal spaces of RER. x16,000

Pollen tube cytoplasm of Lilium longiflorum in vitro showing the callose grain formation-
(arrows) from lipid bodies. x24,000

Serial sections showing the callose grain formation(arrows) from lipid body. x24,000
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