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SAITO, Mikio: Observations of pollen germination in three species of Pinus

by scanning electron-microscope J. Jap. For. Soc. 65: 187~191, 1983

Pollen

germination and pollen tube elongation in Pinus densiflora SIEB. et ZuccC., P.
-thunbergii PARL., and P.pumila REGEL on agar gel were observed with a scanning
electron-microscope. Pollen tubes protruded from the boundary line between the
germinal furrow and the marginal ridge of the cap, but not from the center of
the germinal furrow. Pollen tubes elongated at a right angle with the polar axis
immediately after germination. The frequency rate of pollen grains having two
pollen tubes was about 78 percent, both in Pinus densiflora and P.thunbergii.

I & L & I

B OTRHNEZR L, T bRFEEEEEZ A,
Ele, RETR, EENEFERUSILAVCED DA,
& DRBHANRLNB A, o Livl, FEIEHE
ﬁﬁ%@ZC#B&T,Z@ﬁ@m@ﬁé@#movf
3, EENETEMEE RV COBRRORE 57 b 7x
Vo HFEMEYAVTEEL, WAL LHEHGE~D
THhTwad, BEERECRESEENBVWC b D
> THREH KN EIETH Do
%%mAI%%Kf%%%&h7w?y,ya79%
LUy OTEWE R A B BT NS CHE L,
T DR, ~ v E 3 BEOTEMET, TERENHT 3
BRI L MEOT AR MB 2 LN TE IO THET
%o

I #H & F&E
BRTEDIHERBDBABAREO 72 <>, sr<

TE IO =Y NDIRE Ui, ESEHE, B0k
B, RERLLTEL @R,

ZOBBER I T A=Y, 7RIV RIVAL <Y
TEM ORFERIT LTI ER 05, 96, 849 -4\ 5 B\ %
TL, BHEERIERNTH T, '

R ERFILDLDOATHEFERIIOEDII>LL
TfEoco BHREK OHSS) KEFX 1Y & Ll
10% &z, FERVTHCHE BT S % TMB LT, %
KBWIPEE Licy v — VOFRICESR 1~2mm &5
oML, BEEoct, BIE 1am? 0k XY
Wr Uizo BOHF LS8R (ATRIFR) R I#t% L
ATA4 ¥ 75 AD LR DR,

T OFRI Rt e BER (1981 4 11 F 10 H)
Lictg, KBl v — VR BwicBBEFICHD, 30°C
DR EERBACE Iz, 48 B BRIHEL, R
EERE L, L0, RFERCEENEFERRAE
DEDLDICEF e KX ETHLD, 4~ 6FCEE
L, BEE LT '

-1 BEMEH ORS&

Materials used for observations

S’? age of poli?ae %611)51%10]3?3
. 435 orage o n
B K e i Germination
Species | Collection i " & porcentage
date Storage Temperature on Nov. 10
period €] %
7T h o= Y
Pinus densiflora May 6, 1981 May 9~Nov. 10, 1981 —20 95,4
7 v = ¥ X
Pinus thunbergii May 1, 1981 May 3~Nov. 10, 1981 —20 96.1
N~ 4 =Y
Pinus pumila May 1, 1981 May 3~Nov. 10, 1981 —20 © 84.3

ZRMOUBRIENL 2 ~ I BYOFREATER TH %,

The pollen used for observations in each species were mixtures of pollen collected from two or three trees:

* jREEstEME For. & For. Prod. Res. Inst, P.O. Box 16, Tsukuba Nérinkenkyt-danchi, Ibaraki 305
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BRENL 1% A3 v AFE (A4 vESER) T 0°C,
115 30 D DEERTT -, EEH, 7142 —1R7]
ZHELUTHAKL, 2CREFOT7T V2 - AR EER1 v
TN, WILRBY A TERL, BERAEREBLE

7

R-1. =y BEIEROBRK
Diagrammatic representation of Pinus
- pollen grains
“ 1. &L EE  Distal face, B: %35 Bladder,
# Germinal furrow
2. 8 Equatorial view, D: 3. # Distal pole,
X: fALi® Proximal pole, C: ig# Cap
3. AL #EE Proximal face, C: i§# Cap
— ZOBANLIER B B, Pollen tubes protrude
from these linhes. '’

G: 5%

J. Jap. For. Soc. 65(5)'83
TR Ui, ,
B L RHIAE 7 — 7 TR A I L, 7%
%, MEEE 20kV ©, £EHETFEHE SEM) #
%’Z’ﬁoﬁ:o
III. # 8 & £ &

Y BB OBAR R -1 T,

TEM EHERIPI O L i b 4 EOTEWE. CMNET) ©
EREREED AFOREBEHRCE ¥, & i &
L, W LTRSS 23R B PO AR ELE, A0 A
FEOLEE XS WOEMO BEEUEE (08 EH), ¥
e, MOBMOEY AOEE (B, Sbik, BOE
& ALETOMRBEAY L X5 ~ Y BIEHOED
BE (®-1 0 1) WRAOMLER (B-1 ©38) &
hHEL ST, FBFE W-1010G6) L XidhTw
Bo ¥fo, MOBEOERS () LR (M-10 2
DCEVL, Wb B RILEE (BBCRERY &) &
W, RREDHELTWAR) REATh TS,

AIHFRCRFSRET A=Y, 7 e<y B IV
A~ B LS BTEMEFIL M2 5203
G S o
7 5 Y {EB OTERE D B (LB, - W OGUkE
PBEFWCBATHHEE (®-1 0 1, 2, B200D
Thho COMBER, ¥FIREELFTOHACHZD >
CETH—NFROEN? (M-2.01) B&ETL,
2b 1 ROIEREIMERTS (R-2 ©3) Tk, JEH
HORANUOR ULBCERONEL, SHES 5 1K
DIEMEL LT D, LELIEEE S b (K2
D2)y Linl, FEWO B REH B IALEEN b

>
— e

#-2. THwY, 7e~xviEHotREoMRENOEHE&
Elongation types of pollen tubes in Pinus densifiovra and P.thunbergii .
7 A - b4 ' r - b4
P. densifiora P.thunbergii
BB o @ E B woooB #oooA EBEORZ WO A& EREORX
Elongation types of pollen tubes Number of Percen- Length of Number of Percen- Length of
polleni tage of pollen pollen tage of pollen
grains total tube grains total tube
. ) ) number (e m) number - (¢ m)

1 ADTERERMET ) :
A pollen grain elongates into one e

pollen tube. - ) (A type) 14 22.2 25~180 13 21.3 60~155
B 2 RO EL T
A pollen grain elongates into two

long* pollen tubes. (B type) 6 9.6 25~110 7 11.5 25~ 95
B, 2RO EEMIT . : .
A pollen grain elongates into long & 3~ 15 H 2~ 19

and short** pollen tubes. (C type) 43 68.3 B 6~210 41 . 67.2 E 30~165

-3
Total 63 100 61 100

* JEREORSIX 25em Mk

Length of the polien tube was longer than 25z m.
EREORIW 19pm T

Length of the pollen tube was shorter than 19 pzm.
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TEME R HETIENEIZ D b hish ol Lichi-
T, TH=VIEHOERED BB, WEROBUE
B OREBCRITT55EE TERR O 2 571 H
%) DBRTHb, ,

7T R IO = EROIEREOH B MED 7
B VT E 51K LT, Who 2 »FThs (K-
301, 4)0 %1z, THwYIEBEREE REEBOSR
RED D\ ML FELLHR I 2> B TR E 2 i LA TERYRIE R
Bieh -t '

TH=Y, re=vR LU <y OTEREETIEO
2HFDENDONH G, TERYR OB L CISIiEE A O
FHECHETS (@2 02, 3, -306) b5
Ao, TEENCTE R O CARE Uik e 76 1) & 1% /s
<, HRIEIGMEZEL THRELS S (K-3 D5, 6
ALFEEFR L OTER B REIFIRICHEM Lic S bR L
T DOINRRFRCEA Licd DR SR -,

TEBEOMEREBR 3B BT S ENTE S, T
BEX2PIOERDSDEL L1 2F b 1 KT
ET28 & (AH: K-2 ©3) &, 2»FOEhon
bXREh1EATD, fr2xrHET 2854 (K20
2, M-3 D3, 5, 6) &b b, (EHE 2 A&
EBT2881, 2AKLBMEN T v o (BH : X-3
D6)ELEDIHLDIAREDEVMELR DD (CHL:
H-2 D2, K-3 D3, 5) LR,

TEBEOMEOHE L MEEY EMHCELE, RETE
TIEWR T =y, 7r=YTIE, FhEh 60 B
LB ot T 0 2BTEDOIEHE OMETRI O EI & FE-2
CRTo & H2ARDIEME R ME LBk (CED
I 70% TR %L, DV T 1 ADOTIERER T L
TEMWRL CAZL) A 20% B0, By 2 K070 &% f#
ELTERR (BED Wik A7, 10% Thotoo

WM T THRE S Wic~ Y BIER OTER &1 —ig
RO BRI D BT RT3 (=Y BIER
REL2KROSTER, K-4D1) 2#2bhTw5
(3)6 LU, [—EOIER T JEEmH o HEo0 5 [
HHIEREEMET (Bl LWV 5#HEW fE
MBS [ZoD0KRD 5 3EET B L & A 75 i ff
FBT5(TH=2)o] EWIHREG@LRABNS, BHED
WEWWRINIRKD BHWT 5 LIERE B L
EADHEIMETLZ LEHELTN5DTHS 5,

EEZOBIEREETE, #HR LY B IBEOERI
MBI DA b HFHCBIT T AR RE U3 h
O LIEREREL, RFEOPREL D ILALE
2 DIERE 2 I TIERRIIRD bhish o fe L
BT, EMERRFEOFRELLMET S 5%
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M-2. 7h<vERoEElETEREEE
Scanning electron micrographs of pollen grains
of Pinus densifiora
L. EREOMCED GREED

Pollen tube is beginning to develop(equatorial view)
2. B F2AROIEBERMRET S (RPELEE

Pollen grain with short and long pollen tubes

(approximately distal face)

3. 1 ARDIERER RS % GELEE)
Pollen grain with one pollen tube (distal face)
~——: & 10gm ThH%, Bar in photographs is 10 pzm
long.

ZRFBEINIT T B,
FEENEFIEMEIC X 2R, T_TOERR
TR Uiz 2 2T 0 & o BIER S & il i3l
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[X-3.

J. Jap. For. Soc.

7=y (1~3), ~4=v (4~6) IEHOEAENETEHHETE

Scanning electron micrographs of pollen grains of Pinus thunbergii (1~3)

and
1

P.pumila (4~6)

. TERE OIS GRER)

Pollen tube is beginning to develop (equatorial view).

R AR 2 B R TR S

Pollen tube on the approximately proximal face

&, & (Fi) 2ROERERMRET S (L LEE)

Pollen grain with short and long pollen tubes (approximately distal face)
ERED MUY, EhOoOREN I Cbhrn (0HRER)

Pollen tube is beginning to develop (approximately equatorial view).
R E2AOEMERHO D GELEE)

Pollen grain with short and long pollen tubes (distal face)

BV 2 R0HE M IRT 5 (ELER

Pollen grain with two long pollen tubes (distal face)

——: X% 10pgm TH%H, Bar in photographs is 10 zm long.
1 4~6 5 FfER,
Note : 4~6 are the same magnification.

65(5)'83
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1 2 3 4
-4 ~Y{EBEDWASWAIREOHLZEE LK
L EoERX

Schematic representation of pollen tube elonga-

tion in Pinus

1 BN O Pl LS TR ENRRT S (REB).

: EKEZBRTOLRYEORE, COLD RFXEEIhich
tO
One pollen tube elongates parallel with the polar
axis after germination from the center of the
germinal furrow (equatorial view). This type was
not observed in this experiment.

2. F, @2R0OEHESEMCEAOFMCHET 5 GELER.

SEEgELRFOR (CH),
Long and short pollen tubes elongate at right
angles with the polar axis after germination from
the boundary line between the germinal furrow
and the marginal ridge of the cap (distal face). C
type in this experiment.

3. 1 AOIMENEMCES QK ICHETS GELEE), SH
BgLLEFoM (A%, '
One pollen tube elongates at a right angle with
the polar axis after germination from the boun-
dary line between the germinal furrow and the
marginal ridge of the cap (distal face). A type
in this experiment.

4. EBEEEFEO FREI DEMAACETER B CEAD
FRCEBRZLEET S GELER. O X5 RBEFIBRFETE
i
Polien tube protrudes from the center of the ger-
minal furrow and then elongates at a right angle
with the polar axis (distal face). This type was
not observed in this experiment.

C: g% Cap, p.t.: 7684 Pollen tube

AOF T OR, EEERECIEEHR T
13, FFHEOPREI BT RCTERE L MET L
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ZHRNIDI, 7o THSL I TOZ ERDNWTEL
THIz\, :

FESEHE O Fp D S BET FC TR S R LcikEg
BeFE 2 BN TN RFEORRE) HERWCRTER-
4 DIDERYTHD, EHEDHER LI 2 hFTOE D>
b, FRENIE, H2EXDOERBEIHBEL, F05
B 1RSI (-1 01DERLIEAN; 19
am DUF) fO7vikEE (CED Db D2 -4 ©2°T
BB ThERBE, T T LECTH el
BIIE-4 O 1 DOEFEDSLL BREIPUTHD, T,
RFEOER I, = OB oY Uitk (CED
BESEM T (8 70%)0 D7D, TERETIERD
BOaH, 2% b BEFWEORRIHLHET S LBRIN
DTV EBbhE, LR 2BFTOEDODS
B, EbLIhO—FnbORERERME Lk D 2%,
M-4 D3 Thb, = OMOTERK (AT 1%, = DK
MBI DT (5 20%), TEMRIAEWCCIEFEA R L e
Wiy, ERNE, E-4 DARRL X S EREN K IF
BobREr b Bk, BiicEADTCEREZE
FlLibDrEL bhiD TV nrEBbhb,

FREEZTTDDCHIc-»T, EEMNETHEYEOH:
TEE:AN & BUBt O B TT ik Te Koo\ TR Y SHR A
R TR ER B R KB YT RERA F—1E
Bk, RBPRTIEERA SR EL SR LT 5.

5l A X &
(1) #i~v: BXEHOTER. 303pp, KEIIERE, EX
1956
(2) 35HEHE—: FRIBOTEMFEITEETC. HHkeE 82: 217~219,
1950 ;

(8D LIFSEER: TEMOTSE. 210 pp, BEMEERE, i, 1978
(4) PEDICKER - M=K TEMORIFBIT 5 —2 D% R,
1EMEE 6: 3~8, 1970
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