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KRR DWTOATRE BT EIL L » THbidbhicicd, Hx OBEDEHIC
B aHEIzA i, AHAEARSE -, b HHAXEIRENT, TEREAE Vo Bl R
IR O MEY & Rk, FOBAKOEMEBRC OWCOERGLRBEOERLERSh, BE
HECET5HROBEI B TR TV 529,

AIZEEBZ oo iy, MEOHIEUTHEZRRCHWATEH S50 LHHE L Tisd:
b v, WROBTERIIBER X - TR Y, A—EE, R—ulhttrost
BEH, TOFEOXKE - BAC L VERRRLOID, $HERECIMEE & BEIELIZIER CR I
BITET ABANELD, ALXE O DHECSNTET i, SRORBEN LR LB
Blh, #o TALKECA G AIEMIIMEIED B AR X v L BVCBIICHE LTl
R bigy, —BICIIEIEOEFEE LA/MIEHRRL, BA X vE»VWER, BEFAh
TAKELL, HEEOMELRETAHE WHKE KEbhbd, LHLERINIENLAT
ZRCERAME S KT+ oEWRFREFE - o hidiebiny,

STEM O DORT LTER OHBCE LTk MERGEN 5™ 2% Abies 4 IO\ C, #&ah
B/ F) b FTARAFRY AFD sy, THIVEOWTHRELTCWS, K
RiEEIBLIE, FYveBAE ~VB6BCOWTHIEORSE, HOMREEN: RFRY
AN, ALK AV ATER ORIUERY RIETC L2 BNE LT Ehicb D TH S,

COMREREDELDBEH I VIBERFERBZRBERFHER O ZHRE L CHER
CERHBLET, A BYERIT VBV EHBEERLZEAEE, LE5HwHE
BFR, AHETUEESE¥R, BEUAFEEN, AFNR, AEFMENSF, X445 i
BREPIBHEBHK, FARENREHEEROESMCEL X VE#HOBRERLET, Tt
BERFHRERFETREARETMIEERTESDER, RAARFLTEERARS _HEEAXE
BOZHAOCH LB BH#RLET,

IIL. BHRUF®E

KEBAROBERORIMIIIKRDE 5 W THDB, ® B+ ¥ =Y Abies sachalinensis MAsT.
BAERBE AL KB DEE (RETERER) L OERR, PYeBE—ry St 7 Picea
abies KARST. IS THEEX X O, = =Y Picea jezoensis CARR. [Tt K )I[Hs HEE
k186 RBE (EBERTH) X DIRER, 7 4=V~ Picea glehnii MasT. (2L KTAH I EE H
A24 BRPT (BTH) 0B, 7995 + Y e Picea glauca Voss. 1t kK BHFEERBRBEN
XOSE, <7 B=— 5 5t 7 5y Pinus nigra ARNOLD [ ABHNIEHS, X4, HH
B X i, - v 7 A=Y Pinus banksiana LAMB. 2 v + /v # <V Pinus contorta DoucGL.
Y ¥ &< Pinus rigida MiLL. 13t KEAFEBEREABRBERNIVEER, z—wy 37 h <V
Pinus sylvestris L. (345G EESSYR, BYAFEEMX VR, = v &2~ Pinus
montana MILL. (JALBE T ALIBERFHA X DRI L1,
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Table 1. Species, place, tree height, breast height
diameter, ages of sample tree
W 7| BAEE
i o BRARORI | 8 & | "o | Breast B @ -
Speci Place of Indi- height height | Ages Not
pecies sample trees |vidual g diameter ote
(m) (cm) [(Years)
= A 145 27 54 Planted
. PN o=y % FF »
> | Abies sachalinensis Nayoro B 140 82 54
B C 12.0 29 54 ”
A 145 35 53 | Presumption ”
Fa—~mry Stk % % l_'ﬁ » »
Picea abies Nayoro B 150 30 53
b C 13.0 36 53 » »
= v o= v LERTH A 25.5 57 150 b Natural
" P. jezoensis Kamiotoineppu| g 22.0 44 100 ' "
A 23.0 40 180 » »
T A=Y= g ¥ &2 » »
& P. glehnii Moshiri B 280 48 200 ‘
C | 240 64 250 . -
B A 3.9 11 Planted
VA2 R A % H W ”
P. glauca Nayoro B 33 1
C 44 11 »
. A 15.0 53 50 | Presumption ”
s—mysSsmwy | g FH W B 65 32 30 » »
Pinus nigra Nayoro
C 11.0 39 35 » ”
A 45 11 »
AV A=Y % H W ”
= P. banksiana Nayoro B 5.0 1
C 53 11 »
- A 4.0 12 11 ”-
2y AT %/ F oW ”
P. contorta Nayoro B 40 12 1
9 C 35 10 1 ”
A 135 33 30 | Presumption’ ”
a—wy AT HTY % F W ”» "
P. sylvestris Nayoro B 6.3 z %
C 6.2 19 20 ” »
B A 25 6 40 » »
EVAF Y How W » »
P. montana Sapporo B 35 6 4
C 15 13* 30 » »
ok X<y & % A 3.2 1 »
P. rigida Nayoro B 34 11 ”

* Diameter means basal diameter.
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F—2 KEORNHLRFRE
Table 2. Date of collection and development of male flower
TERRLBRL D & TR
Date of collection % % B & # H |Period required
1 L Date of Date of | from pollen
Species ollen natural | formation to
4 1 5 B 6 A fo?mation pollen pollen
April May June dispersion| dispersion
(Days)

Abies 1969 | 1321 26 (|1 8 13 19 24 29 M 1| May 24 23
sachalinensis ay ay

Picea abies 1970 4 9 16 22 May 4| May 25 21
P. jezoensis 1971 8 1520 26 May 15| May 29 14
P, glehnii 1974 8 14202530| 6 11 May 25 | June 13 19
P. glauca 1976 14 18 24 May 14 | May 25 11
Pinus nigra 1974 1926 31| 7 11 17 | May 31 | June 17 17
P. banksiana | 1975 14 18 23 28 | 2 May 18 | June 3 16
P. contorta 1975 182328 2 8 May 28 | June 8 11
“P. sylvestris 1975 182328 2 8 May 28 | June 7 10
P. montana 1976 2330 | 4 May 30 | June 6 7
P. rigida 1976 30 51015 | June 5| June 15 10

RBRAIRAREEBATH Y L@ 3 ALFAL LA, ==y L) ¥&2< Y2t
LAcRBAN 2 A LB bRk o le, RRLARBAROBED - BHAENOBE - WRER -

BRI oWTRER-1 0L D THD, ABORERFEARXE-2RT,

BELS 4~THM

BBCHRR Lic, R ORBMEBEIIRRA 3 A% EBEENCHEOFEETHEHAYR IR L T
k- To3Bes), FBIVEBCHEIEO DN TNNEEY R - o, BMIEORI LEEON
BRRFOOEHEOL - - TOZFERCDEFRFNI0ME, &5 30 B oONTERILoT,
BLFN =Yk - TOREBRCOEXEFNFNIOMAE, A 0 EOEECOVCTESLIER

ZHE Lz,

TEBOKE IR DVTIERLIEEZEDICATA F 7/
FADETOLEL, 1BfLE-F-TFToER,LLERLH 0
B, &5 90 EOEREOWT M-1 DRBLEAROR I L EMK
ETTHE Lk, 2ving~vievir=vizl@kE.
- TOZEBEMD 108, &3 30 EOERCOVWTRELERE

ZHE L1z,

!
l

— A—
B—1 7EmoXREs

Fig. 1. Size
A: RE
B: @mg&

EMORFRIIKRD X 5 LTHN, BLEEEOERH

of pollen grain.

Long diameter.
Short diameter.
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TERBEIEDDOWIIKRE e 7 » YBTELR, PMEOYIODE=A75 A2k KELLED,
2~3 HBER KX E DR, FOOERY LBHRI MO m i B LR AR DT o X
Sic, YInkH LA iesid, HiR20°CORBRECE VL, ZOMIENRARCEHEL, %
TLAIERZ ATRFK (BR 2%, BHE10% 2EHKCENLLLD) OLicE &0,
==Y, a-ry A bYeOBFIEERE 157 Ob0X ATRFRE Lz,

b P2k 21°C, ZofboffEik 25°C ¢ 72 B EERBZC AR, 1 #Efo 200 @
x 3ERM, AEt600HOERCOVCTHEFOEELRAR, LOB/GBORFRE L, AL
F=>13400 Hx 3E&EH1,200, =v—=Y, a—wvy bk, £v&F< 1600 @x
3EIEFH 1,800 B DWW T RFREFAIz, RFRO pH 3B CHE Lind - fedd, pH54 T
2507‘\’_0

KEEMIOKIE L ERORERRILT — v vy S 7 v =Y RHE LT BHE-2~12 kR, =
OERECWIER Ut AL TR CARBEBEEL, 70% =27 —ABKPEE LD
DR Ao, AROFETHR LR OGHML SEB» — 3 v TRE L, BElETER
DRI LB/,

TERRA BB L3t d 200 EBEBE CREL L TikD, BB O BRRE AR
ROBRC X hik®Iz, WThIRABAROFHORBTH S,

IHI. BREER

1. HiEOXZX

RBRAROBET] - BEHNOBEOR IDORELEIL M-2~12 KRT., ZORFFEAIIE
Bl THATHS,

TERRER LTEROBRAREACSWT, EBERBRAKSHEEG (=<, VFF<Y
(32 k) OFPHOREEDR I LERY X3 FT,

IEBRERMDOBIEDE X 2WTHRBE, 'Y LBABETET =<YD 7.0mm »
b=Y=YD88mm DEHKSS, F F=YOREDE X2 48mm, = VE6FETILY ¥4
=Y 34mm »nbaviAax=Y 85mm ORBILH 5, FABCHEEOERILOWTEHRDL L,
P LBABTCIE 7 A=V =YV 48mm MBI v A by ke 6.1l mm OFEHEHTHSH, P =Y
OHEOERIZ3ITmm, = VEB6ETR Y F¥F <Y 29mm b=z v A 2 <Y 53mm D&
BB B,

RO ARE AORTEORIX IV L E4BTR 7 1=V~ 138mm b=V~
178 mm OHHZ H %, t F=Y DHEEOR 2108 mm, ~VEBO6ETILY ¥4 =YD 47
mmhba—ry 7 e<Y 22mm OBECD D, BIEOBEREOWTUL I YL B4ETI
TH=V=Y T7mmdb=v=Y 90mm OHHEKS S, b F=Y OREIEDERL6.2mm,
< VEBOETIRY) F L=V 28mmpba—r vy 7=V 68mm OHFAKLH B,
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Fig. 2. Length of male flower, size of pollen Fig. 3. Length of male flower, size of pollen
grains (short diameter) and germination - grains (short diameter) and germination
percentage of pollen in Abies sachalinensis. percentage of pollen in Picea abies.
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Fig. 4. Length of male flower, size of pollen Fig. 5. Length of male flower, size of pollen
grains (short diameter) and germination grains (short diameter) and germination
percentage of pollen in Picea jezoensis. percentage of pollen in Picea glehnii.
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Fig. 12. Length of male flower, size of pollen grains (short diameter)
and germination percentage of pollen in Pinus rigida.
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Table 3. Sizes of pollen grains, male flowers at pollen formation and natural pollen dispersion
TRRZRBO | EH REK B O TRBGRIBO | LB REH O
L (AN N = B O K E S Vi B N -3 iEHo K X x
Size of male Size of male flower B/A Size of pollen Size of pollen D/C
B & flower at pollen at natural pollen grain at pollen grain at pollen
formation (A) dispersion (B) formation (C) dispersion (D)
Species E x|HE ®|B x|\E ®|/&2 xEB & E x|l #| & |lmB ®#|& sl =&
Length |Diameter| Length |Diameter| Length |Diameter| Length |Diameter| Length |Diameter| Length |Diameter
(mm) (mm) (mm) (mm) (#) {#) () (#)

Abies sachalinensis 4.8 3.7 10.8 6.2 23 1.7 35 33 83 69 24 2.1
Picea abies 8.0 5.6 17.6 7.8 2.2 14 50 42 83 64 1.7 15
P, jezoensis 8.8 5.9 17.8 9.0 20 15 55 39 83 67 15 1.7
P, glehnii 7.0 4.8 13.8 77 20 1.6 36 30 73 57 2.0 19
P. glauca 8.6 6.1 16,7 8.4 1.9 14 37 28 67 56 1.8 20
Pinus nigra 8.0 5.2 222 6.8 28 1.3 33 26 56 45 1.7 1.7
P. banksiana 4.4 3.6 10.7 53 24 15 25 19 42 33 1.7 1.7
P. contorta 8.5 53 13.6 5.6 1.6 1.1 30 22 56 48 19 2.2
P. sylvestris 4.9 3.8 6.5 3.7 13 1.0 31 23 47 39 1.5 1.7
P. montana 75 5.1 8.6 54 1.1 11 35 24 47 38 13 1.6
P. rigida 34 2.9 47 2.8 14 1.0 31 24 46 37 1.5 15

Figure shows the mean value of 2 or 3 sample trees.

(#T) kEXCRUYTLEKOYHOB TR~

&1
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EBHORAREACET S Y eBABORIEOR Iz —r v 27 =Y IR, =V
B5MEE P Y DHEEDEZ I D REV, MULERCOWT Y e BB oD
VThIbhBRE,

CoORBTAWREBCoOWTADL E, P e BOHE
R LEFIc Lisw LEESEET D2, ~YRE € B
1S/ N S IHETERN S B » TRERICEE LTV, b
v BOMIEOREEI AT IBOYYBLESDILION
BHERIC I ONG Lhdw., (B o RREEHCRT
LHE—mry AT HRYEYF LAY OMEIEOR ILER
i1, ZoRBTHWIMoBE < HAATIEFIN S,

BEST ARIFEOM, —o2@Ekvic~ Y ig4 L%
FEoEIBC (Il FE-2), b F~ YL OREICHEIESF &
ML, BEFOFELHEHEAR CHDSLZ EAHKS, L
HDLYFF=vEa—ny AT~y DHEIEF (FH-1) e 1
IEFOEGEBC b T, BET 20K ITiE BE-—1 2-ry A ATHhwIO
(L3 DR TR TS 5 & kAL, TS D DIEERC R

Photo 1. Immature male flower
LIFEWHE L, FHIENR TR LD TR Z D T A of Pinus sylvestris on
WK B, TEMOEATIKHIC ST B2 —r o 37 A= & M 28
)E A=Y DHETEDE S LEENMIO - YB4AELE + V=Y BANTER/NI ORI D
BENGENCIDLDOTHA S,

TEMTRI B AR E DHETED R S LERD T Lholth £-3 Krnd., £3ID
Hie oWt HBEF F=2i323, Py eBlis77 97 b veoldmba—ry it 7ed22
FToOHBIED, v VBRE vEF YO LI nba—r .y A7 ey D28 FCOHMPMTH
5, EROKECAOVWTHRDE, PF=YiRl7, P eBRSS AT, S—my L TE
DlAnbT7TH=ry="0 16 0EAEHD, v VBEs—nmy AT H~Y, VFLF~YDIL0
mhAvra=yolsDElchs, EXOKTRa—r v 27wy —FRE<, EE
DITIL b F= Y Ri—FRKE L,

2. ERHORTE

BHERE AN OTEM DBRORERBY M-2~12 1Rd. BN IHE L ERNDRE D
1l LTa—ry 7 ae 2 @onCilis e (FHE-2~13), {EHEMlE (FH-8) 1T
SELTASTEERT S (FE-9., 450 TREERFMRoBECETh T %05, EHHE
IS I L 4 DO Ml 58 - B R0 A 5 - Tl L, EmkLins (FHE-10),
BRI E L G0 o2 REL (BH-11), 2FCHE, NELXERRLTHBLLER (F
B-13) L 0BT A, ZOBROISHTIEN 4 07 LAEM R R ET, Zha




=B BOREORE LIEWHORER (THR) 153

ATHORHRBREC L - GEY, EEREAC L - TLE4ENDS, TRV ERBRAR
DWTIEHRRE LTEROHAREEY £2RL, Z02o0HDERDOAE I% £-3
RT,

TEBNER M OER ORBROVWTASLE, ' Ve BAETRT A=/ <Y 36 b=y
=V b DEMFHIEHB, F V=13, <~ VBO6EII VI ATY BuhbE v R
3By oEHECH B,

EBOERCOWTHDE, PB4 BI/5 9 b ve 8 hba—mythoe
L2p 0B, PF=Vi338By, VBRI AIVIAY Yuphba—ryiTa<
v 26 p OEHECH B,

HARBBOEHORBCOWTARBE, 'WLeBABTIZ/7 9 v 6Tuhb=
VY ea—my b ve 8 p OFEATHD, PFVIT8y VBRI AAVIATY
Luehba—ewyr7rwY 2V AP 56 DEETHS,

TEBHOHRBRLDPWTRDE, PeBLABETRISS VI bY e bbby b=y =Y 670
BHCHD, P F 1269y, ~VBO6BI v 7A=Y 3Banbaviaz<y 48y Dl
e 5,

TEHOBARKADO I Ve BABOIERORE - BREI~VBOEI DL RE,

TEBR IR L TER BARKE OTEH O X EIDKE X3 wrRT, RBEOVWTARB L,
P2 324 T eBAED15~20, ~VE6ED 13~19 K LRTHLMTKE L,
FEROERCOWTARBDE, PV eBAED 15~20, =~ VE6ED 1.5~22 1 LT, b
Fe21221Thbh, PveB4BLHIKREL, ~VRB6EORMTBREVI VI A=
VI ORI, HOSEIYERE,

ERHTHRLIER ARRBA T CONMBAEK (EBOERHM) # F2rT, v
E4ﬁ®¢@ua—nyﬁbvtﬁmlaf~§ﬁé,rﬁvwbvaﬁnla?—ﬁﬁ#vo
<~ VEB6HEOhTIEa—ry 7=V R1T ATC-BEL, =var=yR78Cc—FHE
Vv, FEFYYRIhBRBRAROFT—-HERS 23 BTHDH, ZOERBHEORV-Z &M,
FeyOEBRERPELIENERRBADOTERNOREIDEAREWC L EBEBHIDL L
g, :

L LEREARELS T ZOHARAIRES RWVIEE (2 —» v 2 by e), SRR
B ChooEBRKREWERE (2 virsz<y) $p5, EEHMcO>WTr Y e B4fE
<V B 6 BOMICH A RBERIZEShish - T,

ARPHILOFEOKRCELAZIhSD EBLIHOT, HIECHRIAEROKREY K4
G I
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F—4 1969 & ~1976 £
Table 4. Temperature in

Month April
Period 1~5 6~10 11~1516~2021~25 26~30 1~30
Year Place Species Temperature (°C)
Abies Mean | —39 05 36 20 70 64 26
1 . .
%9 | Nayoro | sichalinensis | Maximum | 15 57 74 85 124 126 80

Mean —4.1 2.0 0.2 47 3.8 75 23

1970 | N Picea abi
ayoro wea ables | \Maximum | 33 57 48 93 110 155 83

fato- Mean 14 04 35 3.8 6.6 3.1 3.1
1971 | Kamioto P. jezoensis
Ineppu Maximum 60 43 78 90 124 8.6 8.0
- . Mean
1974 | Moshiri P. glehnii .
Maximum
. . Mean
1974 Nayoro Pinus nigra. .
Maximum
P. banksiana Mean

1975 Nayoro P. contorta )
P. sylvestris | Maximum

Picea glauca Mean

1976 Nayoro Pinus rigida

Maximum

Mean
1976 | Sapporo | P. montana. .
Maximum

3. EBORH¥E

B - BENOREORNE LIERORFROEIL K-2~12 1R,

AKILULIEAND, HFELTCOHHEEDHIERN80Z I EinsBETORKE, BN
LITEM O RFR L LR, BN £-5rT,

KETER KRB B S, HIEOBFE LI/MiZKI LLTHEELWBERS W, BIELT
LIEM BRI 720, FRBERINLEBORERNG-LEE LIEWBELRH 5,
LA LEABEE LS ARMLAES L, KSLLTERIAIEDRZBFERCEBGEENRD L
th, BORFRYETHLOCRS,
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4H~6 Ao&KE
April~ June (1969~1976)

May June

1~5 6~10 11~1516~20 21~2526~30 1~30 | 31~4 5~9 10~14 15~19 20~24 25~29 31~29

Temperature (°C) Temperature (°C)

19 91 90 116 79 61 93
179 134 151 160 131 103 143

114 143 81 133 116 147 124
205 216 126 227 174 208 195

2.6 35 116 126 109 154 9.4
6.5 82 191 201 180 195 154

25 3.2 75 103 9.8 9.8 73 102 131 150 158 153 148 141
5.5 76 1563 189 168 155 135 154 220 215 230 215 197 203

43 67 119 129 107 118 9.8 108 159 164 187 157 167 15.7
82 115 200 212 178 171 150 1565 232 228 248 222 207 215

6.4 74 129 95 114 145 105 165 171 17.7 167 200 123 167
108 134 210 128 194 210 167 233 214 258 216 269 161 223

6.0 92 136 127 150 142 119 145 166 143 167 188 ‘144 159
125 173 198 192 225 218 189 213 228 191 235 249 202 220

70 105 143 139 139 158 129 137 166 141 152 172 158 154
108 168 205 192 193 224 183 189 217 174 196 223 204 199
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Table 5. Period required to attain more than 80% of flowering after
water culture and germination percentage of pollen
Germination Germination Germination Germination Germination Germination Germination
percentage percentage percentage percentage percentage percentage percentage
Period Period Period Period Period Period Period
Collection date May 1, 1969 May 8 May 13 May 19 May 24 May 29
A 14 days 0% 7 days 0% 8 days 6% 4 days 0% 2 days 39% 2 days 29% days %
Abies sachalinensis B 14 0 10 0 — — 6 35 2 38 2 37
C 15 0 13 0 8 3 6 14 2 29 2 36
Collection date May 4, 1970 May 9 May 16 May 22
A 9 0 11 51 1 75 1 67
Picea abies B 9 8 0 1 78 1 87
C 11 0 7 4 1 40 1 25
Collection date May 8, 1971 " May 15 May 20 May 26
. ) A — — — — 7 7 1 72
P. jezoensis .
B — — —_ — 14 1 60
Collection date May 8, 1974 May 14 May 20 May 25 May 30 June 6 June 11
. A — — 16 — 12 40 11 52 12 45 41 55
P, glehnii B — — 17 12 19 13 47 11 33 45 3 60
C — — 16 14 6 12 56 9 51 48 61
Collection date May 14, 1976 May 18 May 24
A — — 52 1 66
P. glauca B — — 53 1 69
C — — 57 1 65
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Collection date May 19, 1974 May 26 May 31 June 7 June 11 June 17
A | — — | = N - — — 7 64
Pinus nigra B — — — — — — — 51 60
c | — — | = — | = — — 60 66
Collection date May 14, 1975 May 18 May 23 May 28 June 2
. A — — 17 15 11 45 75 79
P. banksiana B 13 — 18 0 11 57 44 84
C 24 — 17 — 11 —_— 69 83
Collection date ‘May 18, 1975 May 23 May 28 June 2 June 8
A 19 — 12 — 9 46 61 61 -
P. contorta B 19 — 17 — 10 22 67 73
C 19 — 12 — 11 80 80 52
Collection date May 18, 1975 May 23 May 28 June 2 June 8 .
A — — 15 — 64 49 38
P, sylvestris B — — — — 65 67 41
C — — — — 60 50 41
Collection date May 23, 1976 May 30 June 4
A 13 64 11 72 71
P. montana B 13 79 7 78 69
C 13 76 82 75
Collection date May 30, 1976 June 5 June 10 June 15
A 9 57 4 64 0 88 54
P, rigida
B 12 64 62 2 80 88

—: Did not flower, or did not collect pollen.
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The studies were carried out to investgate the development of male flowers and pollen

grains and to determine the most favorable date for pollen collection in Pinaceae. Samples

used in this experiment were as follows : one species of Abies, four of Picea and six of Pinus.

1.

The periods required from the formation of pollen in the male flowers to the pollen

dispersion were as follows:

Abies sachalinensis MAsT.
Picea glauca Voss.
P. jezoensis CARR.

P. glehnii MAsT.

P. abies KARsT.
Pinus montana MiLL.
. rigida MILL.

. sylvestris L.

. contorta DOUGL.

. banksiana LAMB.

. nigra ARNOLD

Wyl vl

23 days
11
14
19
21
7
10
10
11
16"
17

2. High germination percentage of the pollen was obtained by water culture of the de-

tached twig with male flowers within the following days before natural dispersion:

Abies sachalinensis MAST.
Picea jezoensis CARR.
P. glauca Voss.

P. abies KARsT.

P. glehnii MasT.
Pinus nigra ARNOLD
. sylvestris L.

. banksiana LAMB.
. contorta DOUGL.

. montana MILL.

. rigida MiLL.

N tvtvv

5 days
3
7
9
19
6
10
11
11
12
16
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BE—2 k#clIE, 5H19H BEE—3 REclifE, 582601
Photo 2. Immature male flower Photo 3. Immature male flower
on May 19. on May 26.

BEH—4 RH7sHiE, 5A3LA BHE-5 RAHAE, 6871
Photo 4. Immature male flower Photo 5. Immature male flower

on May 31. on June 7.
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BE-6 RM/cHE 60114

Photo 6. Immature male flower on June 11.

BE—T EMARRKE ORI 2TE 6 417 |
Photo 7. Mature male flower on natural pollen
dispersion day (June 17).

HEH—2~T k2 —ry A 2e<YfElEo S EREMY R, (Photos 2-7 show the development of

male flower in Pinus nigra.)
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10p

BE-8 RcIER, BE—10 R#&ALER (K05
59 19H %), 58311
Photo 8. Immature Photo 10. Immature pollen (origination
pollen on May 19. of air sacs) on May 31.
BEE—9 ks T, 5526 A FE—11 K#ialek, 6 37H
Photo 9. Pollen tetrad on Photo 11. Immature pollen
May 26. on June 7.

BEBE—12 k@R, 6 A 11 H BEE—13 ERHARECH ORI L f2fERy, 6 A 17 1

Photo 12. Immature pollen Photo 13. Mature pollen on natural pollen
on June 11. dispersion day (June 17).

—8~131xa—nvy 7= EWHORETHFEBY T, (Photos 8-13 show the development of

pollen in Pinus nigra.)
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FE17

BE-16 759 vk,
5718 H
Photo 16. Picea glauca on
May 18.

< FBE-14 K=,
58191
Photo 14. Abics

Photo 17.
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(L)
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sachalinensis
on May? 19.

gE—IS 3~1J~y;5|~w71:,5ﬂ16r']
Photo 15. Picea abies on May 16,

Th S =Y
5H 26 H
Picea glehnii
on May 25.

TEE—18
Photo 18.

=y <=v,526H

Picea jezoensis on May 26.
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| 20

B&E—20 v %4 >
~v,5H23H

EE—IQ Ay r A=Y, 5H023H EPhOtO 20. Dinus
Photo 19. ZPinus banksiana nontana on
on May 23. May 23.

EJ-E’ 22 - Ry T hT ;-/’
5 )] 28 1
Photo 22. Pinus sylvestris
on May 28.

BE 21 =vIax=2,5H28H EE23 V¥#=Y,5H30H
Photo 21. Pinus contorta on Photo 23. Pinus rigida on
May 28. May 30.

HI—14~23 3R 2L L CEVRF RO HL DG ® Wi (L 4 28 3, (Photos 14-23 show the

state of male flower attained to high germination percentage after water culture.)



