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Tsucio Yamazaki: and Masajyr TAkKEoOKA : Electronmicroscope investigations
on the surface structure of the pollen membrane based
on the replica method. IV
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FHRELI SHETRELCRARIVRT LD
OEOXLHLVHENFRAE LN TN L0 TH D,
BRI B W TEESOIESTRE LD B,

¥ORPTEMTZRBOHFH R & b LR h
WEESRVADE KT L EIB TRV IS ITE
5. AREUT BTN HERS 9 I D\ T replica 1E%
BRALT, AL 2 A T 5.

7ods, TOWIEIIBWT, AT IR E 2 TH
T %, BHRARERBRBAMTORE HEELicE
PFEARTHE LI, ETHEBEOHALIISh
T %, S EFT R e Lo —id -t o
ETBAMEE BT R BUB TR < il 2 i L B
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ZOFEBRICH 2 TER kX Table 1 1Z7/RL 72
OFETH 5. TIHOPLRENINIR & AR, RIEA
Wi e L, W oSIZ A, TR desiccator
FICIRTEL 723 0T, e fERR B E O MEL T R id
DESDTHD.

D R#@ERSAORE slide glass it ito

Table 1 Materials
Family Genus Species Date Locality
Populus P. nigra var. italica Dur. Mar. 27. 1958 Kyoto Univ.
Salicaceae Salix S. babylonica Lin. n 22, un Saikyo n
" S. Kinuyaragi Kim. Feb. 24. n» Kyoto n
Corylus C. Sieboldiana Br. Mar. 18. » "
" C. heterophylla Fscn. Feb. 28. "
Betulaceae Betula B. papyrifera MarsH. n 15, n "
Alnus A. japonica SieB. et Zucc. w110 "
" A. pendula MarsuMm. Mar. 21. « Otsu, Shiga Pref.
Ulmaceae Celtis C. sinensis var. japonica NAK. May 4. u Saikyo Univ.
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JEk A S F L, Conc. HCL # 1§z </M& BT
BIEFEE L 5. DXL, 10% NaOH # 1 hnx
THAMEE CINBEEFRE L d 5. Z OB T slide glass
FEolEER O RARPIINEE D, VWb HRME D
DT 5. OWT glycerinegelatine % medium x
LT cover glass % $ > THAL, HFEHMEER
Akt L7,

2) BPBEMMADORK Table 1 IC/RL 72X HEIE
IR A% 50°C ORARIHT M TE®RL, L0 18 %
L -5 methylmethacrylate— 85457 C sandwich L
CTHANRMAT (100°C € 1IED MRS 5. 2&
bR EDHUREIGET H5E TR L, RBIEKR
%13 L OB replica &5 %. Z o replica T8
A LEE & FilV ¢ chromium metal “C shadowing
L, X5z carbon F{\id aluminum % FEEFL
7=, BMFEHOHK, carbon I\ 1T aluminum A
¥ 2mm? =4 b, benzol : chloroform(1:1) B&
WA BERE LT, Al e 2y S 4. S L 7o carbon
oV i aluminum #EEO G %2 Ll T 2~ 3 [H
Per L, 150 mesh - [f{#£ Y inch o sheet mesh |
T W B RS AR L L.

NELPHANGE S BRI 1E film (minicopy) %
L, BFEMEIT SM-C2 By, BHiicid,
BTEMSE G KSK-2 Bafvicbo L, —HE
¥ process (hard) ¥z UM Lcb Oz fv72dh
DD 5.

I =2 8 & 2

Z OWFRIC I\ HTEREIVRNE, [REEICRT 53
Bl- 6@ 9Fk (Table 1) TH%. Fig. 1~3 D1
~ 9V L RSB D B O AR T 0T, Fig.
4~12 » 1~18 (iRL 7-BBUR O N, T
R LS, IO LDOTH 5.

DX, 81 RUKORHRRIC Lo T, KR
HRz2IDET 5.

1. w4 39Nnav+x Populus nigra var.

italica Dur.

Populus o> {ERYRIFNEARITERY TG Vi3 BAOAY B
ET Aol bhtnb, [ERoMERE LA
ERRECH DAY, LR LIEABIAREEZRTZ L bdH
7 (Fig. 3 9). JMEIC I exine (3 & DT
WM<, EEIC VIR RO CBRD 22 AT 0,
intine IRV EBIRE LTV, %/,
OFERYRLIZ 3510 % exine o KFi§iEIX Salix B
LT 5% R H DRRPIO K E &, TERUES
Y THEOBMIRD THD, IHIC, DMK

@ exine VXM - W/KER VX EASRMFR L &2 X 0T,

EhoTHHULOTL, RENARHIBERZETL L
#3% . Woberousg, R. P.® (1935) 11, {E& OFEHF
WPy, 2o exine IIASIC L TR AHEAEZEED T
VW, TEBROKS SIEEE 31.0~37.0 p DOHIPHT
b 5.

Fig. 4 o 1 o/RTBHUGINE DS & S X IKE
D 1EDT, 2FBHEPS &S X ETHO 18I T
Hh, PROREA 7 B, Z O EROREER
(germinal zone) Z/RL T\W5. KB L OT, &
HCIBCRRME £ 2 Tw B LBERELN TV
DTHLHH, 1R 2 XhuE, FREICIEE 0.2~
1.5 p BEOZ/INIEIHE W AR 7 K T H5EFI L
T, FREND Y K 1 OEIREERHIC L2 T2 D
F O FITHROBELSFAEL TS, Bk, /FTOD
AT AR A ) AR BIG, 28T PR
RH 7o AL, extexine DX { BEL 7B
BARLTVD, Jhd, TR, Zofk
ki exine N XD THMIL, LibREANCEA
6352 EITBINT 2L TR A9 d.

2. L4 VLYF+¥ Salix babylonica Lix.

ek E 3 EMIERIC B L, BERECKVWTE
EPEIC 2 HIL DA, TERI 2 L e id gl
BaRd. hbof@fs Fig. 1 o 1 2x>T
W15 ENTED, ERNEBERICXOT, TolbBh
VI, BHE 3 BUBILNIER TH D LEHh, exine D
ERIMEIRE T by, O B 7 K T O
BHEEL TV D EBEE O Tz, $72, &#EHE
BB B e LR o Th E <, FRIC
DTHBINI L a0 Tw b, TOTERRIIFZRIT X
DTNV BOADEEHH B HH, BuKE IR
P 20T, BBRECBEREELETFTZLEAERD
N, TERRoAE X3, EHEE 17.5~21.0 p O
PTH 5.

Fig. 5® 33, ZOEBOBHEBCTHREREI &5
7 1RIZRL, 43Ea a2 S X 2Kl
DIFAERLTV S, IRBIT I D> TAHIE, exine
OETE, FROXHGIC X HBIEER & TE—HL
T, REM B E 72 LTy E 0w HERR LI
L. Lo Lah, #FRFhoHor £ : offsic
i, REXIZEICUMUN 1700 LB D 1 KR
D LTV 5.

3. *RYF+F Salix Kinuyanagi Kim.

Fig. 1 ® 213, %2+ FIEHONERT, Rl
T - O -3 ORI S OR[> B Tx T B R A R
FJLOTHY, SEIGMIEL T D, FEBAT
FEME S, wEhLb Y LY ) X O fEE & AR
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TdhHA, MBIV T+ %+ ¥ B VREANmIC
Zr B, fEBROKRE STk T L ERE 15.0~19.0p
DTV BANE V. Inds, ol - BukKs 3R
AP ORI X DTEBINAEILIC OV T, v &

U FAEBOBG S ZFEREoEAE LT B

Fig. 6 o 5 (/RHERGLE, R XD & H 2/
1RO IERR 2, 6 W3Rz LD 2> & A 7o Eif
DI ESXTLDTH D, 5z g, TEBkio
FERIZEBIHRO Y K e 3db b, TOMHDOKRE XIT
REAC, ToRBEHEE Lo oS
CWKLEADTINEL, £26IZX2TRT XD,
RREHCIE S IS L7e D TNS L 0T b, 7533,
7 R T OIRIFICIE, exine DIBITI HINI U 4 RIRE
D317 LR L T %, e X0 e miiER i,
IR H vy F FELEABKRTH LD, FR¥F
FITIL 6 ITHBWTH L XD TEROFEFHORTIT D
4 FRRYEFI LT 5. RIS LY, Salix OfE
BOEMIC 4 B HMRENT, 9 L5y LHEEDH
TWi2hs, COSEERESRIC LK 0.1~2.50
PHican D EA3MB L7,

4. Y I3 Corylus Sieboldiana Bi.

Cofisknt Fig. 1 o3icabhd k5T, HKil
FTEE» I3 DORFFAE LRI TED, Wbk
LEFFLEHCRT 5D TH H. HRFRTERET
LEE, TOAETEEB I 3 Vv TRE3ARCLD
, REUBCRMAEYEICS LN 5. Erotvan, GV I
g, Corylus fEEoREE L, REEEMOBIR
3, 84:10THL LINT WS, IEBROERX
PR 7 AR AL R VNI (B X 0.5 ) 12 XD
THFIsbh, HBHEATCCORHIED LATIzERS)R
MEx L Cwb. 7tds, extexine BRI
PTPICH D ED TV B I CEEE SN TWS, &
DOTEBRLI B - WKER 3K LB s 2T X0 ¢,
BB 723 B EOBRITIT EAEL LRV, K
X X|ITE 20.0~25.0pp ORPATH 5.

Fig. 7 o 7 IR TREBGE, B LialoRRE 0
Bt 2 oI 1IC, RIEMAEAE LR IL
ZRLTWD. 8VAFNOERTG 2> & A7 e O 13T,
edge OWITVBEHRZ L L T b, £ LTI OIEM
iTi, Betulaceae DfE¥yic X < #8% B 5 FEH LA
BT 5B L BER 2B 5 2 LT ER.
4+ H ¥ ¢ Betulaceae O fEMYNITIVNTHE, FEHFLEFE
DM TR LB EA L BT I > THIEh
TWEH EWIHTIRBEIIR LT, WL SO HR»H DY
P OWBRIGUC TR, exine ORI 7 HEREL
B VENERRLIT Lo Tl Ishiv T 5 S EERE S
T2 81T LAUE R I Z RO W N PR

BRI XD TEHIHNLTI D, LTy exine XD
MHL TV D 2 EPHRE NS, £72, T
FTHLIREWEL L LT 0, BT LM
R 2B SH, FEFALOIITIE, extexine OFE
W5, bbb EoTn5 I B, FORiciK
M7 s 9RBEAET L 2 LI X DTHLLTH S,
XS ARG, TG Lic A = s v - s
CUF A AN TR EICEDTILILITH
L. WMRPIOE SRR XD, 0.5, LHlEE
LIvCnont, ZOEROUEMIZA 0.1~0.3p T
5.

5. Fa9wryinin3 Corylus heterophylla

Fscn.

ZOfERIE, Fig. 2 04 RLAZ X DT, #i
BRI X D50, WioiE, FBFLOBEBARO LD
THBRE, S IRz - IRKER W VRS 7 e s 4
DEBELE, 5 2 BRIy oyt L AT
H5. TEMRIOKRE ST 21.0~25.0p ThH 5.

Fig. 8 » 9 &, WEKIZH VT, ZOIEROREL
W LI IOERED 2> 5 A7 D RiA, 100 O XL D /e
2DIEMRIDOFNF N 1IERTIOTH 5. “h
DI XL, TEM ORI 2B ORMREL I
I oTxsibil, FBHFELTZEMNELELTWD, K
B, BEAOBIIZR X HCCBEHL T b, FUBE
O LRIRE D H %, F7:, Betulaceae o
BN X< B BN DRI 2 kG 5SSO MRS 1 28
DLV, TRHOWENE, WwWEFRhLd Y 2 NN
LEDLDTILLUTWS., FROEX L 0.1~
0.3p DFEMH TH>T, KEI D DIV,

6. Betula Papyrifera MARsH.

HAEIC P4 5 Betula o fERNEIE & A EBALIL
RHEM CTH>C, —IC 3SMOFRHF % L%, Cor
ylus OB LEREIZ A LN TV %, dERicl L% 4
> Betula Papyrifera Ok, Fig. 20 5 TRL
72X D ISR T 2 b0 TH S, —RITTE
RIS MHZATL, WIS BRI LN LEE1E
Vo Linl, EEIIE4~THOREA L F 252
EL DD, JEBRIOMEITIE & E 0 ke RE ST L
F72BH DT MBEIREL F 7213 NRRE I ko T s
KhhvTwd Lt Tuw %, 36ETLE, Carpinus
Bk Corylus DALY L Bic>T, BSOS CKEL
LT 5, ZOTERRIIEE - BKER T S Sk Le
REW LT, HERIIEET L EITEE AL
V., REXTER 27.0~25.0p OETH D,

Fig. 9 o 11 i3, TBERBIZ 3 TR LsbORET
KD Atz CoJEERIO TIMZ/RL, (REEN< o
& COITRMEO T Ao d8e B, 1203 R % &
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DKo 18R Lochs, 11EU12IC Lh
W, 1ERYRLO ZEVE RN 2RO FMR B C s b
o, FHESLOTINC L, TN OHLBEET 5. BFL,
HFRIT X HBEGSR L AR, 2ERIIE AL, F
729 Ak 7z Corylus o 2 FRIC WL 2 7eh o7z
RSN STEOME L 72 1 W2 AT 5 2 & L
Lt SOoEEEETIC IIuE, 1EMkio exine
D HEML T LR O R S1TH 0.1~0.3 1 O
PHC, HIEDOTERFUITIPER 2.5%4. 00 TH 5.

7. Ny /% Alnus japonica SieB. et Zucc.

N x0fEki: Fig. 2 o 6 IRLA- XS T
MNEEAT Ly Wi LEFLALRTERNCE L T 5. 68
G X HBEOIE, J[BIRIC X o THEL RO
TR LH, FEHEFLIME 4 ~5MTHHOT, FhiT
33 ~6Anhn, TORBTIZERAE 3 ME
WIER R L, toB SIIEE 2.5~4.50 THD.
S OTEEYRIE D 210k 7: Betula Papyrifera OFE
¥y & kR, ATERC, FEFEILICE S 2 5 ETEO
BB (AL L T %, BRI Bifizix, —fic
IR 2 AT S s, JERSIC SRRl (Y
<0.5p) AT HEVD XD ICHEHE LTS,
F7z, TOEMRLEEEEE - BoKE S ERALPRI XD
T, S HE R FOBRBLRET, bR
EF BN LIHRETH D, ROKE SIIEEE
22.0~23.0x25.0%28.5u ORIPHIZD 5.

Fig. 10 o 13 1k, Zo{EMRioEHEBC T 2R
TR T, Ao BRI FEFFLZ R L,
SR HG E LT 4 AT h A L T LRI,
ORI ARSI TV LEEONTH D, 14138
oo LIAIOER LD & 5272 1R LoT, T
DI FAD LI HLNL0NFREATHD, Ik
D2 HINTHAM L TV HDIE D SR &
CiBoRERo 2304 /R LT W D, HERRIC Xh
i, ZESVCHIIRBIRWIE Z E RIS 5 L8
B LTV b O, ZROMHE SRR R T,
Land FhFi exine LY ERBLTWD, Fi, 13
RO G &7 X oo, FEEFLI A& S0 %E
TR IS i, & IFFLOEIIC W TE
L30T d o Easlnedhor Il A
g x0T, RO B2 <050 BIECH D 2
S DIV, S OB I HEME 0.1~
0.3 OFPHTHD.

8. bxXx¥vYLvTL Alnus pendula Matsum.

Fig. 3 o 7 {TRL72 K512, o ERidEiLIL
BEEI IR L, AASEIB O T OV C L, E TR
KRN RIS S B BT o T h ar S
L7 XM EREETH L. TR O K S S,

Tl 17.0~19.5%20.0~22.0p C, ~n> /%X bb
TP EL DT 5.

Fig. 11 o 15 i3, HEBURIZ W TRIEmRVv LA
ORI & D Afebio 1%, 16/3MR 7\ Lok
XD BRIRED TFERL TW5H, Zhbickh
i, EHEIZ A SH DB ORI PR Ko D
EX, BHFAOBIR, FUROER ML ORERE
Eny 2 0BG ETRTCHEREE LTRBINTHA
5. 27, BHFAERIELRETSL, N F X
Db ¥richE L, AL A EESDIE O BRI,
FRIFEFRICL D EoTwWiRnw I EEMTH S,

9. x /% Celtis sinensis var. japonica Nak.

x 7 xOERNT Fig. 3d 8 /Rl ko, AL
RIBTEMICR LT 5. JRSAUC g, BRI
ERREC, BEICSVW TS PMIE DT D, FRiEE
T3 3 ~ 4 DTS IL 3 HIv D, FEHEFLT, 131F
R Ay, Corylus ok Alnus 13 X TERRIO
FIEHICEDIEEL D oTwiv, X0, BEER
BT 5 L FLBLI A>3 DEER O K5 T o3
Zbhvs.  extexine [FIBIEINEL <, AlNIREREA
HERAL R VNI (B9 0.5 p) ThlbhTwad
7o & LB SIVT D, S OfERYRIT I - TkKER
WS/ S X o TG L e ild e, b
TR TERT L 2 L0355, (ERRoX
X XH{ER 22.0~24.0%24.5~27.0 p OFPATH 5.

Fig. 12 o 17 1%, ZOEMOEHBRICRWT,
ik DB Elo 15 chh, 18EaE D 1#8
SRR L, ORI 7 S H U ORI FEF AL
Th %, 1718 KAIVEIEBI O #6121, Felmd
Lot KR ABATHE L T L T e D
EIDI. Ot FRENE, Carpinus - Alnus Kz
O Betula 75 & ok & HRMRA & 8705 &0
Ftanh h, Tods, A XRPOESEE 0.1~0.3
OREPHIC B 5. ERRFEAE, BENEA R L TEE
PHBTMCEL D o8BI T, ToMEE, 3T
AT LERIERYD 5 b, KRR L L7 2T
HH0LEBLRELESEONG D, XA FR
WIDTAR - ACFIRIE R O R L BRADIRIE 2 i X2
T, LD LD EHLD TESTHD.

PLEICEWT, 4 3 unaty+FYT Mo
T, FEMYBEG o0 TRk M DN R S Lo M 2 g I
feofzelS., i3 unavrF .- oLy
FE - FaAvFEREL 2 FO5EICOWTIX, 4H
FTHE L 2R o o B R E SR Divis, s,
A HEBATERNCIRIL L 22 OEGIRTEG I RA T Dt
I DOV T OWRER AU S L S RIEE T LT
ThD.
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6)

Summary

The writers have already published in the
journals of Japanese forestry society the inves-
tigations concerning the fine structure of the
surface of the tree pollen membrane of 15 species
(12 family - 14 genus). They now give the
report 1V about the clarified points of the fine
structure of the surface of the pollen membrane
of 9 species (See, Table 1) belonging to broad”
leaved trees. The outline of the report is as
follows :

1) Pollen of Populus nigra var. italica Dur. ;
over the surface of the grain are irregularly
arranged the nearly round shallow concaves of
about 0.2—0.5u in diameter, and between each
concaves there are protrusions with fine spinules
projected from the surface of it. Also, in the
parts of mesh concave are found fine furrow_
shapes.

2) Pollen ofSalix babylonica Lix. ; over the
surface of the grain can be seen the sunken
In each of the

parts of mesh concave are projected (one to

meshes giving irregular forms.

several) verrucae different in size.

3) Pollen of Salix Kinuyanagi Kim. ; the fine
structure in the surface of the grain is nearly
similar to that of Salix babylonica described
above. According to Fig. 4, the presence of
verrucae in the germinal zone is also confirmed.
The size of the mesh sunken from exine (Max.
length) is about 0.1—2. 5.

4) Pollen ofCorylus Sieboldiana Bl. ; the surfa-
ce of the grain is covered with many fine spinul-
es, and they can be seen also in the pore memb-

rane. The length of these spinules is about 0.1

—0.3u.
among the germ pores which are found often in

Besides, the bow-shaped protrusions

the pollen of Betulaceae cannot be found here.

5) Pollen of Corylus heterophylla Fscu. ; the
pattern of the surface, the shape of the germ
pore and the length of spinules etc. are found
little different from the case of Corylus Siebol
diana. Besides, no protrusions of bow-shape are
found among the germ pore.

6) Pollen of Betula papyrifera Marsu. ; the
surface of the grain is covered with many fine
spinules, and they can be seen also in the germ
pore part. The length of these spinules is about
0.1—0.3u. The shape of the germ pore is nearly
elliptic, and the protrusions of bow-shap are
found among them. The length of the ellipsoid
is about 2.5x4.0 in diameter.

7) Pollen of Alnus japonica Sies. et Zucc.; the
pattern of the surface, the shape of the germ
pore and the length of spinules etc. are found
little different from the case of Betula papyrifera.
However, each of the bow-shaped sides between
the germ pore is considerably protuberant.

8) Pollen of Alnus pendula Marsum. ; little
different from the case of Alnus japonica.

9) Pollen of Celtis sinensis var. japonica NAaK.;
the surface of the grain is irregularly dotted
with verrucae, the hight of which is about 0.1
—0.3u.

the surface of the grain, and shows a round

The germ pore is a little rising from
shape. The grain is found a little different in
the surface structure from that covered with

spinules as described above.
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Fig. 1 1. Pollen of Salix babylonica Lin.
2. " Salix Kinuyanagi Kim.

3. " Corylus Sieboldiana Br.

Fig. 2 4. Pollen of Corylus heterophylla Fosu.
5. " Betula papyriferaMarsH.

6. " Alnus japonica Sies. et Zucc.

Fig. 3 7. Pollen of Alnus Pendula Matsum.

8. " Celtis sinensis var. japonica Nak.

9. " Populus nigra var. italica Dur.
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Fig. 4 1. Lateral view of Populus nigra var. italica pollen. (Surface only)
2. Polar view of Populus nigra var. italica pollen.

(Central part; germinal zone)

Fig. 5 3. Equatorial view of Salix babylonica pollen. (One grain)

4. Polar-proximal view of Salix babylonica pollen. (Surface only)

Fig. 6 5. [Equatorial view of Salix Kinuyanagi pollen. (One grain)

6. Polar-distal view of Salix Kinuyanagi pollen.
(Three furrow; germinal zone)
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Fig. 7 7. Polar-proximal view of Corylus Sieboldiana pollen.
(Central part in two grains; germ pore)

8. Proximal wiew of Corylus Sieboldiana pollen.

Fig. 8 9. Polar-distal view of Corylus heterophylla pollen. (One grain)
10. Proximal view of Corylus heterophylla pollen.

(Lower part in two grains; germ pore)

Fig. 9 11. Polar-distal view of Betula papyrifera pollen. (One grain)
12. Equatorial view of Betula papyrifera pollen.
(Central part; germ pore)
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Fig. 10 13. Equatorial view of Alnus japonica pollen. (Central part; germ pore)
14. Polar-proximal view of Alnus japonica pollen. (Lower part; »)

Fig. 11 15. Polar-proximal view of Alnus Pendula pollen. (One grain)
16. Polar-distal view of Alnus Pendula pollen.
(Two ellipsoid ; germ pore)

Fig. 12 17. Lateral view of Celtis sinensis var. japonica pollen.
(Surface only)
18. Proximal view of Celtis sinensis var. japonica pollen.

(Central part; germ pore)



