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BEERE LTH#EEL TV 5,

EE LTRHOBRAKEFALT 5 - DI ERRFRIAVLNEY, BR, €7 F v LOBEMEMA
CTIFERZ 2TV BHIRE V., <Y BIZ OV TIE, Dencier & Scamont 7 [XIRE 1 %DFERX, Durristp
& Snowll REX 2 %I = $I0% 5 M7= D, Jounson!” |I 0.75%DER, ETI-@miEIX?® 3 ZDE
KO L DORXTV5BD, Busse? 13 1.5% D€ Fvicy fERMETAVTVS, BEAMEZMASC
LA, BVWESEE 2 341%, Taxus'®, Picea” FOMTEFHMOLNATWVWESD, =YEBTE, TDX5
BB ERERE S TRV,

RERICEFEZMZ L LRAELKALNT, £0HE&L - L LI WHEREX T 5, BEIXIEH A
RETHLE, FFERELTL B EBHMONT VAN, TEHIIIFHES ST, HERELH
EROETLOTHEH5, HHEIIE: LIRFROBEE ZHAGLT, EHOBuKkEFAE T L 51@
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BEBDD, THHLEBETHE, ¥ = HEREIX3~30% (§90.1~0.9M) o, 272 DIEVFIETX <%
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DD — T SHEEREIIZ20 5 LA T TP <y B FISLTIZR V.

¥ 2 UM OERICOWTIE, ~YETRE, 7P URIEY LS5 EBMELSN TR,

REROKFEA A VIREIZ, KT, #F5<YdD pHL8~2.6, AF¥DT7.2~7.51 DL 5uflib
50, BEILTAS L, (31T pH4~6 OFEEMEN Xk 5 TN < Y [EIZDOWTIX, P montana
T pH 4.5, 7 < v T pH3.6~6.22 RfEIh T3,

2-2. M¥tEFE

BHEIHESBRIBENICET LTV T 7 < v (Pinus densiflora) (744), 7— &< (P. taeda), Y
¥ &£~ (P.rigida), #A4 7T #~<v(P. Massoniana) (Fhi30~40F4) L, KEEHRBENH
RIBEUBRRNICET LT\ s v < Y (P. Thunbergii), #5581 (TR II5E4E) OB FRA LA,
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e REDI, RIRL BRI 5T 5°C, HABEA0% TR B L7,
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FFEROPHIMIVE, s, 7= VEEBI UMY — K2V, FEERERES 4 v iIRERBRKL -
Do TITIR, F Ve FrVKkESAVIRERESHETRE L.

ERXRRLBORKEREA, ¥ = BIothoEERRAROREMEA ., KIFEE Y5 AROKYR
BECTRRLABEZIKZAY, R4 F75RARTADVBHOBWI L2 LPDTHY, 7r—24
PEER T - 2o, Tkl d oAV,
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TEHRELEZL LV TRFIREICAAIL, 2~4 BT Lactic-phenol T[EE, REHEMFEL, FE
FRREK L, 1EFRICOWVTIENF 200 2%, 6 FFROFHHEL & 70, TEHEDOHEA
DHONICDORTRTRFLLLL, RRRIEHEICHROERE (RZETEI) LIRLOTLD
D% BEH LI,

2-3. ERRERBIUEE

2-3-1. ZEHEAK, Ki@EKE X UIKELR

RFERE LT, KK, NGEKRDZE R4, 5 X URFREZ AT, WAKZERRICE VW 756 Off
Fix Tablel ® X %9 T, IKEKRTIRELTEHEL 5D o703, FBHEAK, KEREDIS, 250 XSREL .

Table 1. K#ER, FERKE L TKEKRTO~ Y FOTEH OFESHF
Germination of pine pollen on vapor, double-distilled water and tap water

after 72 hour periods of incubation at a temperature of 37 degrees C.

Germination percentage (%)

AD B
Bl o ®F R % F R
Germination media Germination medla
Species 7K ¥ a1 . s % = —
Vépor ) S Gl 7J(i B 7 vapor 7 [ /1<’éa’7J\ GBI
2! )
%%13?0 ! (7¥ ap % Dist. | Tap Egstﬂ\) E7 B | ‘ Dist. | Tap
water) | water) | water | water " ater) - Water) | water | water
| ! ‘
7 h =7 | ‘
P. densiflora | °! 70 79 | 0 72 61 70 0
| | I
7y om = v ‘ | .
P. Thunbergii | 46 i 44 50 , 0 29 28 35 0

| |

1) ZEHFERA: Ti%@%ﬁﬁﬁ&%ht?&f®ﬁ%®§%$
Bl B EMORFELIRVIEHEZ L -/ iEHOBES X
Germination percentage A : Percentage of pollen with any pollen tube.
Germination percentage B : Percentage of pollen with tube longer than diameter
of pollen grain.
2) P KDOKEZ Vapor from distilled water.
3) JGEKDIKIEL Vapor from tap water.

AZA V75 2% fkEAHICs < &, RECHMAKHESE DN, ThBEFRIZLDDT, HY
KEFEFRTAVZE L, BRMCEFTTHS2, AERCTORFRIMELL—HL TV, Y
AARFERE LTI, - 2 bfBTHY, o, <~ YHOEMIIKEORE RSO T, il T 54
BEL L, BESBET S 5 0, BAKEQEL L SCEFRECMERE L LTTHoFATE S, 7
7, WHREHFRTIE, BERRFRICLSNT, EHOFMB—R TR, REIILPTELZE /.

HEKRTELRE L 5 o722 L%, Busse?, Dencrer & Scamont” 5 D4 X —FT 553, FiR® %
THARYTY s BEMA7IKEKE DY) > TRFZL TV, KiEKE, Thicgihsd Ca 14 visk
FERAETS DTN EI RO LES D TH DM, KEKOEFMIGFILVELD EEXS
NHEDOT, RFLRETEEDL, RS> TRED LBbh S, AERTIE, KEkEAW5E,
KERDHOH T, FFEHET LI

2-3-2. EROIREE




— 70 — MEABIPMERE F1735
Table 2. < YHEOIEWORFLIIFTTRFROERIREOLE
Effect of concentration of agar on germination of pine pollen
incubated for 72 hours at a temperature of 37°C.
Germination percentage (%)
1 & A B
Species £ X o R E 3 D wrE
Concentration of agar (%) Concentration of agar (%)
0 0.5 1.0 2.5 5.0 0 0.5 1.0 2.5 5.0
LA s;;m;’ 77 8 8 82 8 41 84 8¢ 8 78
}Z ;hun—;'ergzjz 48 59 54 50 54 27 57 50 47 48
FEERITITY = 88 2.5% %N Germination media : 2.5% sucrose.

ERBEOEEZ0~5.0%DFHFEATL LRI Table2 DL 5V TH 5, ERIREXE L LDITL
7oH o T REFRCPEL, EPEOHRL DD AKDI ST, 0.5~ 0BDERERCCRFTH > 7,
ZORERIT, VEETEHOMEEICL > TR b ERD, EXRIREO 5~3. 05D TIFHR%E 2

TVWBZLELL—BTHE5THS, 0.5%TlE, LRULHLTET, BIRWVIIAEZRT 0T, £
FAEITIX1. 0 23y & Bbiv b,
TRINER OB L RE
Table 3. <~ vVHEOIEHORFCHIIETRERDOHEOREN & IREO RS
Effect of kind and concentration of sugars on germination
of pine pollen incubated for 72 hours at 37°C.
S 2 ES
Germination percentage (%) ‘ EtHEoREX
|
. ) ; Tube length
B ® | M o H A | B | gth (k)
Species Kind of sugars ¥ D I iq
Concentration of sugar (%)
’ 02.55102040}02.55102040,[ 02.55 10 20
v = ¥ 85 89 85 86 63 O | 84 88 83 83 43 0 \ 73 77 77 68 29
Sucrose ‘
7o o~ v | T T B | —eserr2s2— | —868347 7 —| — 8661313
P. densifiora ES Mjfose B | _sie27925 — | —827878 5 — | — 626040 14
|
2 L — 83 86 84 61 — | — 81 84 80 34 — — 73 77 58 17
Lactose |
]
NI N P | 413
| Sucrose 51 54 O | 45 45 54 34 36 — ‘ 41 36 39 29 23
.. " ‘
7w o~ v | T AT B | _essi5725— | —5482283 —| —3681 1811
|
P. Thunbergii { E ot ™ | 4423508~ | —2722115 — —26252215
LR ciese T —54454121—1392727208——: ~ 30 43 19 10
|

FHFR : X 1.0%, pH 5.5

Germination media :

1.0% agar, pH 5.5
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2-3-3-1. FEi I
BER LB = 48, 7 VUM, 5, FUBO41EET, RE X0 ~40%08F =6 XM= L7, #
Fix Table3 IT/RT LBV T, BHRABOF TR, RERLSCLIEHECHE,LHT, ¥ = LD
BEIDLPPRFOLSTHD, i, 7FYBLRECRVKIIBWRERZTRLTHD, HMETHIR
EREWHEEEY T P E KERENLD o7,
2-3-3-2. £ I
THAIYBEIRI v VI OWTERETR o7, AWAEEIEY =8, E¥E, 7 Vo, o4
BT, RENI, 0.05, 0.1, 0.2, 0.3M D4R & L7, #ERIX Tabled DL )T, EOBE, RELD
Table 4. < YHOEHORF IR IETHROTHLIREOLE
Effect of kind and concentration of sugars on germination
of pine pollen incubated for 72 hours at 33°C.

R T Y " B =
1} | B o & 8 Conc. of sugar (M) ¥ #7| Sig. diff. betw.
Species Kind of sugars | 0.05 0.1 0.2 0.3 Mean {23?115 at 5%
| &
| Germination percentage (%)
v =
Sucrose 87 89 93 92 90.3 |
3 F ¥ ; i
! Maltose 92 91 94 90 91.8 | -
7o o= v | T E 7B g s 92 es 88.7 | '
i Glucose S
. R ¥
P. densiflora ; Fructose \ 89 90 89 92 89.9 |
| Mean | 8.8 895 92 90.3 ‘ |
- i
Sig. diff. betw. 2.9
\ means at 5% :
level
[ =
| Sucrose 88 90 92 90 89.8
! *
: Maltose 88 88 89 89 88.3 .
7 F v - )
- v | Glucose 82 87 85 82 84.1
7 r =< -
| " Fructose 82 85 8 84 84.9
P. Thunbergii E - :
‘ Mean 83.8 86.2 88.6 86.4
B 4B e |
Sig. diff. betw. 2.3
| means at 5% .
\ level | |

FEER 1 X 1.0% pH 5.5 Germination media : 1.0% agar, pH 5.5
CRERBEIRSNAVA, ¥V BLEFROBEOSTPEBEEI VL0 XL, RET0.2M 2292
X<, 0.05M TRWL LA ERWEEZRL TV,

2-3-3-3. ERI, IDXLD

FHRI, IZBLT—ELAENZO»ZII WA, B<HEANTE, BORECLIREOLN,
13, SEEFELVLIOTIRERY, LaL, BVWiRESEBATIHENEFR XL, ENE0RFTLRIEFL Y 5
Y, 2Rt EXB X SITBbIhD, BOREOTLED, MIOBLUTTIIAZER 2, LaTWwaE,
0.2M (THENE : $97.0%, B¥EN :3.6%) RiBARPPIVIOTh D,
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BEEREMALVEEE, ¥ EORBREOBELD, 005D X 5 T HDH, HELVETRZ
Vo #IRERDZIIRL 2> Tl 57,
2-3-4. NIRFROKFEA A ViIRE

Table 5. <Y EADEHDOREE XETREROKEA F VIREDOE
Effect of hydrogen ion concentration of media on germination

1= s
(—

&

of pine pollen incubated for 72 hours at 37°C.

¥ F K o pH {ii

pH of media
3.5 \ 4.5 5.5 6.5 | 7.5 | 8.5
it W e — |
BRI X 7= VEEBERRIC X 7 = VR
5 x5 |5 CX5 ]
Species | AdISE) Agj by Adj. by| Adj. by L
hydro- | Citric hydro- | citric |
chlorie | acid | chloric| acid ‘
i | acid | acid l |
| LT =Y
P. densiflora 7 |87 % 83 91 90 91 § 50 i 20
! 72N - S S 4 |
e w AP Thumbergii| '3 6 ¥ 76 | 69 | 80 | 61 . 33
® A E K OE < 81 93 | 95 97 ’ 94 | 94 | 83 | 52
P P. Thunbergii | |
ercent = = ‘ ‘ |
gel’!'rzl;stlon P. densiflora 7 ‘ 80 75 ; 89 90 89 'i 41 ! o1e
! 7 RrR < v I
P. Thunbergii 3 60 35 | 67 65 73 ‘ 54 ; 19
% E < v ‘
P. Thunbergii 0| 7 74 9% 92 92 | 77 47
T =
mEOES P, densifiora — | s 60 | 101 | 125 | 135 | 53 36
S-S 4 — | 73 | 84 | 8 | 9 | 8 | 38
Tube length  P. Thunbergii | ‘ | 1 ‘
(@) ® E < v _ ! ‘ 1
P. Thunbergii | 104 | 92 | 114 | 95 | 107 | 88 | 47
FEHEIR : TR 1.0%, * =%% 5.0% Germination media : 5.0% sucrose in 1.0% agar.
Table 6. ~YVHDOIEHOEFIIESXEITRERDKES A VIREORLE
Effect of hydrogen ion concentration of media on germination
of pine pollen incubated for 48 hours at 37°C.
; % 3 K o pH i pH of media
N - 7
11 W 3.5 4.5 's;s | 6.5 | 7.5 | 85 | 9.5
| ! | [ ! ! f
. 1 B | 7= vlE | B TIWESL ¥ !
Secies | Hyaro | i | Hydro | i | | |
| chloric . - | chloric | ¢ i ‘ |
| acid acid . acl | | |
% /o = Percent germination (%)
7 o h = v
P. densiflora | 1 - 10 15 7 Y Y -
7 Bm < ¥ ;
P. Thunbergii | : 3 75 80 82 74 4 0 0
BAGS/T h=Y N
P. Massoniana | Y 0 17 39 36 23 1 0 0
P, t—aed’; T e 66 91 95 98 80 51 6 0
P jj‘giia7 Y= 6 — 99 98 | 65 - o | —

FEIFIR  FEFR

1%, > =¥ 5.0% Germination media : 1.0% agar and 5.0% sucrose.
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Fig. 1 BEROKEAA VIRERT = YiEHORFIIH LETEE
Effect of hydrogen-ion concentration of media on germination of Pinus densiflora
pollen incubated for 72 hours at 37°C.
1. pH 3.5 (&I X 539%, Adjusted by hydrochloric acid); 2. pH3.5 (7 = v
T & 5%, By citric acid); 3. pH 4.5 (JEEEIC X 534%, By hydrochloric acid);
4. pH 4.5 (7 = vEBIZ X 53%&, By citric acid); 5. pH 5.5; 6. pH 6.5; 7. pH
7.5; 8. pH 8.5
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THRY, JrRY, T3V, V¥FL<Y, 249V T =YDt E2Av, pH 3.5~9.5 D
LOWTHNZ, pHiiOFA%IZIE, pH3.5 3 X pH4.5 TIREEES X U7 = VEED 2 D& 57053, &
OETRT 7 = VERERITHE Y — £ 2 AV R Table5, 6 X U Figilm ¥ 230 T, R
1% Table 5 iz X 111 pH 4.5~6.5 DT, % 7= Table 6 Ti3pH4.5~5.5, ZHTE & LIFEREZTL TV 5,.7E
BEOMERT7T <Y, 7e<Y TIEApH6.583% o L D RIFTH o 70, Kinnwen® (X Pinus montana T,
EHEOHMESRED PHBREFREHFO pHIf X ) CREV I L2 DTV 55, I I THEOMHmRE
SHHBE D LEDZ EH 5, = v HTIHRFR O Y pH i 45~65 OfNHEICH L L D LFExbh 5,

pH HOFEICIT, HEEEX D b 7 = VERRZ VSR, LA IVERSEZALNAH, O LM
W pH A2 BME TR, BOBEHLIOLOPHFCHELXE5X5 2R LT3,

3. BHFERHEIELOWVWT

RE, Jt, e ONLE (BRITOBRITLIE) 25, TTHORFICRETREL LS/,

3-1. ZhF TORGEME

<Y B OREDFKEIEEIX, Dencrer & Scamoni” 3 Pinus banksiana, P. silvestris T 25~30°C,
McWiLLiam?® 3 P, nigra T 30~32°C LHRUTVW5, B oWTOWMEEZHMEBL TH5E, §
HERIETIL, Picea Abies, P. omorica, Abies alba —30°C"; =V <=, } F=v—25°Cl®; z2¥—22
~27°C1®) 73 LT, [RIERIEITIX, Camellia — 20~27°C3%; Hicoria—23°C3®; Corylus — 20~30°C,
Alnus—25°C, Betula — 30°C, Carpinus—18°C, Fagus—18~30°C, Quercus—30°C?; Alnus, Betula
—20°C% I ER B D, ILEMO—TEIRNT, KEFIE25~30°CHEILd - T, ~YBOHELZE—
FHLT\W35,

ST ORFEITRIT TR E S, Jonvson 138N EE AT, Pinus, Picea, Quercus {22\ TLH
Rizps, HREOEEIFILAERDNLP o710, EAKN, VA, Y=Y3%, F+iloWT{Thotc
ERBERIFRTD > 7%, RIEOBRHAPIEHOREFELXMET 5 2 Li3MSh TN 5%,

ARE®E, BRLACYFY, = VOERMORFARELTRIBEIT, EERFKRIIEIESOTIHIC, 1B

Table 7. = YHOTEHOREFICEIIETTIREDORE
Effect of temperature on germination of pine pollen.

M= o,
Bt & } i E Temperature (°C)
; = It .
Species ‘ (Room temp. ) 23 28 ) 33 37
RERIBEEEFEREDOBETHETORK
Germ. percent attained to 90% of final percent after (days)

7 h =Y 4 3 1 ] ‘ )
P. densiflora i
J mr <= v
P. Thunbergii 4 4 2 2 ‘ 2
7T - &=
P. taeda 3 2 1 1 i 1
Yy ¥ £ < v
P. rigida 2 2 2 1 ‘ 1

1) BHEK:%EX 1.0%, ¥ =¥ 5.0%, pH 5.5
Germination media : 5.0% sucrose in 1.0% agar, pH 5.5.
2) ZFiR : ERPMPhoEEREERER 17°C

Room temperature : Mean maximum temperature was 17°C.
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Table 8. <vHOEHORFILHITTIEEDEE
Effect of temperature on germination of pine pollen.

. ; ] iR 53 il
1t =1 lim E | Period of incubation (hours)
. Temperature - !
Species (QC) u | 24 i 48 | 72 | 96
‘ Z * S Germ. percentage (%)
| -
|
> 37 \ 74 77 \ 81 | 86
7on = v | ‘
; 41 2 18 33 | 22
P. densiflora 47 ; o l 0 } 0 | 0
y = <o | ®mo e | wm | w =
P. Thunbergii p IS B S s z
i i |
‘ ‘ :
- . 37 75 | 95 | 90 l 88
7T ER a1 5 a 42 i 31 35
P. taeda 47 o 0 ' 0 ] 0
. 37 | 77 | 95 | 90 91
Y ;” r’;gi;a 7 41 ‘[ 11 ‘ 31 48 ] 37
: 47 | 0 , 0 ! 0 0
BHFK : EX 1.0%, > =¥ 5.0%, pH 5.5
Germination media : 5.0% sucrose in 1.0% agar, pH 5.5
BERBENCEL D, 235 7 4 VHIT ()i} + ST S —
—— = = o— -
BATKIESS, facBokser: , el
> e 9or y i
% EEOUBEINIEETBE / e
. f . /
DORTV %, TOX S EATREORHR sal ,’I e// j
i3, BB 75 T4 7AW Rk / i //
[/
DOIEPHITOVTD &1 5 h TWB2, Tof i /-/ /
DurrieLp & Swowl? (X, < Y E0DFE ] /' /./
6ol / ; /
BEoWT, ZOHETHVEFER / /
5 : /
T35, sof /‘I '/
3-2. REFBEICOWT i /
N N | , / 37°C
3-2-1. MHLE Fk 40 j /T 3300
. / 28
Th=RY, IJr=Y, 7—F<Y, / / —_——— 23
. " 30F [ . ———— !i
Y ¥ E=vDABBOIEHEZRV . / '/ Room temp.
ERITEIR ST 23~37°C, 33~ o /,/ /.’
47°C o 2 [EliT b T EiRSFZ AV T j /
iy, BEMEHORFCRETR  ° jl/
.-
2L b7, 7 yi
3-2-2. EBREEE ' 2 s 4 (ot
(Days)

#5813 Table7,8, Fig.2,3 41CH
TLE0T, 23~37°C CREEORE
FERITITZR IV, 23°CTIIEF

Fig. 2 7H#=YDIEPDOWA WA HIBETORERE
Germination curves under different temperature

conditions of Pinus densiflora pollen.
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«Fig. 3. 7H=Y DIEHOVAWN
AHIBETORFRE EHELIE
WIEHEE D - IAEBOESE)
Germination curves under different

temperature conditions of Pinus
densiflora pollen. Percentage of po-
llen with tubes longer than diame-

e

5
a8 ¥

ter of pollen grain.

{Days)

23°C

Fig. 4. 7A=Y DEHOVH NS
TIRBET O SEH
Germination under different tem-
perature conditions of Pinus densi-
flora pollen incubated for 72 hours.
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~YBIEHOANTRFRS (B - D)

THRY, /JrRRY, T—F=v, J¥&<y,

249y TH=YD5EEDOIEHED LN,

TR6

B, 8A28HD 2[EIICbIc->T, ENOEFBNXZ S F-HALWIEME, XEE - RETL TREDILER
2T oo $ERII Table 9D L BV T, RERIIIFELERRSNALD 72,

3-3-2. & I

THIYEI e YDERELILNT, ROBIPTEPORE L LI T HE2L Lk, olEs
i, 75 RRDERBO LI I OCREICE Y D72 8FD207 » FBREXEBENREL LTHEV, B
HHOFD %600 » 7 A, 1,200 v 7 RO 2EREE LT, x££ EMLABAEHBR E LTz,
7 v = v TRAS HIT 1, 200

FERIX Table10 D & k9 T,

Ny 7 ATREEPBL LI,

Table 9.

T A=Y TRAEEERR O L 57205,

KOFEX< Y HOTEHORFLS XITTEE

Effect of light and dark on germination of pine pollen

3 days after sowing at room temperature.

f = 1 £ _ B I
1t & ‘ Exp. 1 Exp. I
i | BV B v Ff 5w B v F
Species | "Cight | " Dark Light Dark
2 * = Germ. percentage (%)
7 h = > P. densiflora 79 72 67 73
7 mr = v P. Thunbergii 92 89 89 92
249V T Hh=<> P. Massoniana 69 77 75 81
F - &= P. taeda 89 92 93 92
y ¥ £ = v P, rigida — — 96 96

FHK : EBK 1%, =4 5.0%, pH 5.5

Germination media

Table 10.

: 5.0% sucrose in 1.0% agar, pH 5.5

<V HDIEHDORF TR IETHOTE

Effect of light on germination of pine pollen
incubated for 72 hours at 29 to 30°C

% % ®  Germ. percentage (%)

| 40 FE
5] & | oI oo & HE , . . Sﬁ gé'c‘ff%f
. — s 5 | Sig. diff. o
Species “ Kind of treatment | Exp. 1 1 Exp. 1 1 Exp. I Mean ineail at 5%
j w eve
‘ [} 2 |
i : = Dark ‘ 77 85 | 77 79
_ @ 4| 60 lux |84 87 72 81
P. densiflora | Ticht
| “& 1200 lux ‘ 77 ! 75 20 57 I
| K Ed ‘
e o Dark | o 68 70 66
600 lux | 61 43 | 64 56
P. Thunbergii HE h? :
8 1200 lux ] 27 28 l 12 22 I

ZER  EX 1.0%, ¥ =% 5.0%, pH 5.5

Germination media

: 5.0% sucrose in 1.0% agar, pH 5.5
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3-3-3. EBI, NIOT LD
EBI,IZBLT, EBEENOERBEDORTIE, EHORFICHE LV LHD0: 57255, 1,200
Ny 7 ZABECHLILSE, BREILPHEINS X 5 Thd, BIOMEERIFOLTWS
25, BRESLEH SN EHENY, BHEEECRERN»E S, IOERTEbILARV,

3-4. TEHDOFE

3-4-1 PR & HE:

IREE5°C, MHBE10%E71320% T, 430 AMEFRLAT — £y B L U7 v =Y EH RV,
TEHERFRICEES DT DFOTFIEL LT, ROMBETIR o7,

A IREVESCoEEL L, MABEZI0%ELICDHD

B : ifE27°C, HNIBENLE LIz D

Do 2RKiz2oWT, £hXil, 24R%k X 48T L, M E Kb - fEpi, 72 bIcBFR
CEEOT. MBKIE, WEIEH%Z, TOEERFRICEEOILLOTH S, EFR, EFRE, #
FREEHRLER, RO EREFUTH 52, REFBEIEHRFEFSCLEEZVOT, BEHMIZ4 A
e Uiz,

3-4-2. ERFER

#R1x Table 11 KR T L %0 T, MEHEES THE LT — £~ YIEHOBHAIL, RISHREL
o te kS, ZOMDOEGENE, HELTS°C, MMEE 0% OAETRERIMELR, BEZ271°CLL
R, BERIIP X - TERT LR, FOMEEITbALK V. LBRERTIC OV T, 2485 & 488D
Bz Z LW ERED SRV OT, URHMETHSTHS S,

Table 11. TEHOBRIBRTAIES < Y HOERORF LI IETE
Effect of humidifying pollen before sowing on germination
of pine pollen stored for 43 months at low humidity.

T W & B oo K MY |
#t & 1€ B Humidifying period (hours) !
Bt B | OFBERE 24 48 & o
Species B of Humidified at femperature of (°C) e
pollen (%) 5 27 5 27
% <)
Germination percentage (%)
y B o= 10 91 58 76 39 76
P. Thunbergii 20 75 54 77 35 60
K= 10 59 12 32 4 52
P. taeda 20 72 { 74 78 37 49

1) RBLEOEEIZ0%
Humidified at 90% relative humidity.
2) FERER 5°C
Stored at 5°C.
3) 37°C Toem:flffR. RFK : EX 1.0%, ¥ =¥ 5.0%, pH 5.5
After 96 hour incubation at 37°C.
Germination media : 5.0% sucrose in 1.0% agar, pH 5.5
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AEBROER, ETORIIS 5, Kil, SEECI SRR - T, HEIEPORFESALE
FTHZLRBPDTIVE B, Durrieo & Snowl? 25 Pinus strobus, P. resinosa T, 4°C, FExHE
BET5%CARMIRIET 5 2 Lick o T, REFRRFRBC L E—FT 5,

4. =B #

~VB, LARTH=YRI07 e YiithOERAMBKATRFRBRODOBL L EHEEHWIZTH
BICHRRRZ T o 7o TORRIKRED LB TH o7,

1) ~vEEPOANIRFCHVBRFERE LTI, £X0.5~1.0%, ¥ =FEiREIX0.1~0.3M, K
A 4 VIBEII4. 5~6.5% 058 Y L Bbh 5,

2) RERLLT, HEKDDVIRAELZDOHL2HEALLBETD, PRIBVEFLRTOT, =¥
BOTERORFREDCHFEEREL LTRIATES X S5 IKBbN5, KEKTREFELLI -7,

3) KFEA A VIREOWENTIE, EREL D 7 =vBE O I FBL .

4) BFREIT~CTREDHEELZTL, 41°C TIIRFRIELETL, 47°C TREFSED
Bhigh i, 23°Ch I UFIRTIE, REOBRFRITIZERITAD» -7, BFORITITASLE
D& -7,

5) ZEOENOHNBEOTHTIE, EHORFCHE I L, -8, BVRREFLEELL,
6) BRACIEMZRENCSVT, Ho5UnBEESE5 L, A< & SHMEHTE, BEEin
YoM L. IRES°C, MBI CURRENEY TH 5,
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Artificial Germination of Pine Pollen.
Mitsuo Iwakawa and Misao Warasase
(Résumé)

The effects of different constitutions of artificial media, different temperatures, different
light conditions and pre-treatment of pollen on germination of pine pollen were studied with
a view to arranging a practical method of testing pine pollen germination.

1) The media containing 0.5 to 1.0% agar and 0.1 to 0.3 M sucrose, being adjusted to
PpH 4.5 to 6.5, seemed to be the best of media tested. Vapor or double-distilled water without
nutrients was also an excellent medium for pine pollen germination, although it tended to
give slightly lower germination percentage. Tap water gave no germination, Citric acid
decidedly gave better results than hydrochloric acid in adjusting pH value of media.

2) Pollen germination percentage was best at temperatures of 28 to 37°C, while consi-
derably lower at 41°C and none at 47°C. At temperature of 23°C or at room temperature the
pollen germination was delayed, though the final germination percentage was not affected.

3) Results from studies on light and dark incubations of pollen showed no significant
difference in germination percentage under moderate light conditions, but tended to indicate
a depression of germination percentage by strong light.

4) Humidifying of pollen at temperature of 5°C in 90% relative humidity for 24 hours
before placing it on a wet medium gave beneficial effects on the germination of pollen stored
at low humidity



