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Table 1, Materials and Cross combinations used in experiments

year (?) (3)
1960. 5,30 | Pinus strobus ( 5leaves, 30 years old) x Pinus excelsa ( 5leaves, 30 years old)
P , x 2 strobus ( 2 D
P P X + Koraiensis( 2z D)
» » X + Tazda ( 3leaves, 30 years old)
” z X 2 Pinaster (3leaves, 20 years old)
7 s X 2+ luchuonsis ( 2leaves, 30 years old)
Y » X » densiflora( 2 leaves, Ca, 100 years old)
2 » X 2 Thunbergii ( » 12 years old)
2 2 Free
7 Pinus Taeda (3leaves, 30 years old) Free
7 2 densiflora ( 2leaves, 12 years old) »
% 2 Thunbergii ( v )
1960. 6. 15 | Pinus Bungeana ( 3leaves, 20 years old) x Pinus excelsa ( 5leaves, 39 years old)
% y X + Pinaster ( 3leaves, 20 years old)
P . Free
3 R B B B
()2 HERER

FIRCLDT I BRI BT 2L MTRERS LOREOBRIEFE2RCLDT LREY THb,

Table 2, Cones and seeds obtained from the
P, strobus () and P, excelsa (&)

crosses between

and six other species

i No, of No, of cones| No. of | No, of
Crosses . Year |flowers seeds seeds
: i pollinated | developed [developed| per cone
P, strobus X P, excelsa 33 126 21 628 ‘ 29.9
(51vs,,30 years old) (51lvs, 30years old) ‘ ;
4 x  P.sivobus | 33 0 | 2 692 | 266
(51vs,, 30years old) )
» X P, Koraiensis | 33 83 32 402 12.6
(5lvs,, 3Qyears old)
2 X P, Taeda 33 49 1 0 0
(31vs,, 30years old)
2 I 34 120 14 0 0
7 X P, luchuensis 33 106 12 61 5.1
(21lvs,, 30years old)
P X P, densiflorva 33 126 11 0 0
(21lvs.,ca, 100 years old)
4 12 3.0
7 2 34 97
2 X P, Thunbergii 34 84 11 39 3.5
(21lvs., 12 years old)
2 X P, Thunbergii 33 87 24 0 0
( 21vs., ca, 100 years old)
7 Free 33 60 10 98 9.8
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Wo2HRE LT LB, — R OSERX SEROLMIBELTHAD, SER X IEMRB IV
A X 2 RIS BT, b?ﬁbuﬁTw%Q%h6ﬂ41aAc*bC&60
@ YRR O FEE
(A ZEEI108 H
(a) ZHHEE
P_strobus (@, 53E) x P,excelsa (&, 5%)

” 7 x P, strobus C »
2 oy x P. Koraiensis (  # )
VA 2 x P, Tazda (8, 3%
z 7 x P luchuenis (&, 23:)
4 P x P.densiflora ( » )
P 2 x P_ Thunbergii ( » )

FEOMARICET D RHHI0E B OJEEkE X O o bk AT 14k o 203 plate I, Figs,
4~gmmqugs9~muL&?axDT&%oFg&4.8%lU9KL®Ti5K%®@*
RIBIC 3\ T —FNic 7 B A KK A D b e £ O TMOMMERIET () R0 B
AHUOBEI L b S 25, &0 LIBOMIEOKILBEET ¥ o foo F fo 20 JREEAIN O R DR
R T TRZNIT bR BRI AL L T bo ZOBFOBIINADREZDO UM OB TH 5,
Tets, T &g FIREIC B LB o\ iz Hofmeister (1862) 7+ PinusT, strasburger
(1825), Ferguson ('1‘9(');1) B3P, Laricio 35 X U8 P, strobus ico\~CH#E LTV %, Figs. 5,
57; L3 x5 Postrobus (9, 53E) x P.strobus (&, 53) 35X 0% P.strobus (9, 5%) x
P. Koraiensis (&, 53) OZMCIWT, EHODEMBCIERIABIE SN, & OROIERLRE
FORMOBIETH Do UEIN HOLMME RIS 2RO BEC OV TIRFI L ER
i o rBi>nsd (Plate I, Figs, 1~1021R).

ORET TS

P. Bungeana (9, 33) x P.excelsa (8. 5%)
P P x P, Pinaster (&, 33)

% P Free

Lt i3 5202108 H O R X O T 70t bEMERTEHE D il plate I, Figs 1,2,
B LDTEED ThDHo CHLIINEDOTHHSRORE LA CHEAESIERICHEE LT 5,
Fig. 1ic L3 & 5 i [RBRO O Zenmific B fe 1B 3 & B, RIS & B Sl 4 bhic,
L, W%@VU%WK&BﬁE#otOuﬂ%ﬁ%%%@@MG&WT&é itwmg@%m
B OFIA IR E B,

(B) Z¥E40HHIB X O70HH

(©) “HMMAT (@) AL

N HOGMM AT 528400 [ ds L 0708 H O Pk ds X OMEMERTIE M4 © Fs it plate 11,
Figs. 11~16, plate IlI, Figs, 17~22ic. Lv>T L 86D Thdo ZHHA0H B TR KIIFH D 52T e
ok, MOAZLE L VCEREMK LED S, X LIFEEZZENL LD, 28033 %, %
BE70H0 Hicks\ i, #ilaonzr o351, EhiMe, WA L2313 %, Fig 18 LT X351
EER LD BT IEN A b b = OO E#E Ferguson (1901) ¥ X ¢ Strasburger (1892)

OFHE L AR, TEBHHRIRPPREIEWL, T0%S bA, AT REgh ¢, RERTIRA
RIEHE L ME L TP B TH S,
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(C) 3Z¥tk1008 B
(a) MG
P, strobus (@, 53) xP. excelsa (85, 5%)

P P x P, Koraiensis (  » )
2 P x P, Taeda (8, 3%
P P x P, luchuensis (&, 2%&)
P P x P, densiflora (  » )

LRAIARIC T HRH % 100 B H ORI X DICPEEOER MK LoD, Ml oK~
WA MLLb, LLZhBOAER, HSMEEBRVBUS LEL, EHOSMLEHT LT,
HE LD>3F % (plate 111, Figs, 23, 24, plate 1V, Figs, 25~27%01),

(D) ZHH%I1308 H¥s L T1608 B
(e) =ML
P strobus (R, 53%) X P, excelsa (&, 53)

7 v X P, strobus ¢ » )
P 7 - x P, Koraiensis (  » )
4 P x P, Taeda (&.3%)
2 s x P, luchuensis (&, 23E)
2 % x P, densiflora (  » )

ThODOZHME T RT 5 2HH£130H H 1 X 01600 H O Is X CHEMERTIE(R D X33 plate
1V, Figs, 28~32, plate V, Figs 33~36 i LT L 8) Thho CHOLDOWHADRE 1T % ¥
100 H H & Fkkic 2 bicsrfl, AL, ElREBOMBIBEEOF LI » TOANDT VD, 1Lb
DGR BV THRB S EVCREL DS 50

(E) ¥#%280HH
() =HHEE
P strobus (2. 5%#) X P, excelsa (8.53%)

> v X P, strobus «C 2 )
2 v x P, Koraiensis ( » )
% (5 #) xP.Tazda (8.33%)
Z » Free

P Thunbergii ( 23%) 2

FERAARICK TS 280 B HORE, SO SRR LOAEER B UL L Alicith, K& X%
B L, SROMIATERR D WD B T d % o P, strobus( 5 )3 X OP. Thunbergii( 2 )0 I AZH O R
b, THM AR T B R LI2E B Th 2 (plate V, Figs, 37~40, plate VI, Figs, 41, 42%/1),

(F) 3$1%320A H % X 03300 H
(&) ZHMEE
P strobus (9, 53) xP strobus (3.5

2 2 " X P, Koraiensis (  » )

p Y x P, Taeda (3, 31

z 7 x P, densiflova (&, 23)
P, strobus (53%) Free P

P, densiflora ( 23%) Free



141

EEMARIC T 53208 H 0%z plate V Figs, 43~46 1 Lt L3 ) T bo = O BRI
D ROEREY OO, MBLLCHME SR LARET 2. 2 DB BT AEAILH T X kv, 2
$1%330H B D ¥:#ix plate V, Figs 47,48, plate VI, Figs, 49,501 LT 8D ThDo DR
BBV THZME 320 A E LABORLNERE 2D 58, RAOKMAAUNATICHESR, MEE
ORED XL, AR LT%, Fig 49 UL T X 51 P.ostrobus (9, 53)x P, Taeda (5, 33E)
CRTHAEAO R, BT TR, 5ERMBICHRZTHOMMEKAD FE L ARCEERLIE
HEREZEL T,
(&) Z¥y%350A H D Fx
(h) ZHHee
P, strobus (9, 53E) x P, strobus (8,53
2 i x P, Koragiensis (  » )
Y % x P.Taeda (8, 33
P strobus (53:) Free
I HDMABRICERIT 5 ZHHE350A B Ot RTS A D F iz plate VII, Figs, 51~551C LT & %
HhThbHo ZOFREXBNBROBM Th o, Fig. 52 LDTZ &L, P.strobus (2, 53)x P,
Koraiensis (8, 5 3) DM B TR T A OFIMERFLIN O HIFT A & 25 AR AT MM 23 531b LIRS
%o Fig. 5lic LT X 5ic, P.strobus (2, 535) xP.strobus (3, 5%) DM B\ ~T, HMEk
AN 2 DG IRESHIa Bl Lice Z D & XEAMBOERIESR, WAKEE»HE LD 5
MADOBM THb, Fig 53 i LT X 51 P, strobus (2, 53) x P Taeda (8, 33) 2o
A XD BREEINEL, EAMBPELTHER LTV A, 8% 5 HILAC IR o1t
LIt 2B L Bbh s, COTHDIZ LA ETEDHEY TH DN, HEDEEIT KV TLER,
MEL DB T %, Fig. 54 i Lbd &3, P.strobus (53) DHAZHC I TR bDOTH
MERDORFELY GILIEMTL, MAMABDIDIAEREL, KM 3MOEIRIA DRI,
Ebie Fig 56 k LT k0, BHRODERICIEMPBEIRTH » THE LTV 5058H BN 5,
ERERDO L 5 Iedb DA bR, hOATIZ OMIEHAR L Uitk - 7o
(H) Z$31%360H H
@D ZMHAE
P strobus (Q, 53) x P.excelsa (3, 5%)

o % x P, Koraiensis (  » )
% v x P, Pinaster (8, 23%)
P, strobus (53%) Free '

P.Taeda (3% »
P.densiflora (238) »
P Thunbergii ( » ) »

FREMA AR BT A2 HH3608 H o R, SIS CRIMEIER DB Th b, Fig 56
LT rish P.strobus (9, 53E) xP.excelsa (8, 535) OF# 4T 2 MO EINMBER A
bh, DpslaomoRkELrBibhs, Fig 57 kLot rish P.strobus (2, 53) x P, Korai-
ensis (5, 53) LRAMORECTH %, Fig.58 K LT Lkh P.strobus (9, 535) x P, Pinas-
ter (3,2%) CHVTLPLLER, MELk3MOBMBLADR, FlBIMEL2Sbh 2o
TOMBARBE BTN RETH 22, BIEE COMWRNIRAEOREEL, MOTHHARDRE
LRBRICAER LT\ 5o Postroush (53E) ORRZHOREL, THHBOAHKBFTIRHEID B
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X B g, WA, ML LT 5P, Taeda (3%), P,densiflora( 23 )3 X 18 P, Thunbergii( 2 3%)
DOHARZHIZHEBRCBITAIEI Y L2 2RB 0 X 38 Ablice L LERS X UHHE D B
W Eatedrbbhbitve IHIELOHEE IOCERCOWTREITTHMLENRDS L, Fig 621 L
3 X 512 P, Thunbergii( 2 )0 HRZHT R TRELO DO EMICIERE DME DB A LI, Hul
MRS L X & DORBEINLATEREREOMIT A L L) -7 (plate VII, Figs, 56~6288),

4 = £

~ v BHEY) O WM DR th X 35 Ip% o %413, Hofmeister(1810, '13)DBIRICIA % b, D% Stras-
burger (1869, ’72, ’78, '84, ’92, 1900) i}, X HLIRIEVHEF CHIE LW %s *7 Fergurson
(1901, °04) % Pinus strobus oo\ TIEM BT ORI, D HE, IO RS L SOV THE LT
%o FDfth Dixon (1894), Coulter (1900), Blackman (1888), Atkinson (1898), Geroshankin
(1883), Belajeff (1891), %X ¢¢ Chanberlain (1899) 7c ¥ D% < DWIHRLZIC I T, BT DR,
B BORELEBOFBI OV THREZIN TV 5o KERICK T, Zh L0 RT 2R
BHRORELXHE L b, MM ST 2 EITRGOREY, MO REN DL - THLZE
Lico FEMIMMC BT 20 % ik, Hofmeister (1810, ’13), Strasburger (1869, '72, %
f) % X O° Ferguson (1901, ’04) DOERER L 1ITRNORELR LH L TWw5, Chamberlain
(1899) I KMFE (FE) ORER L OFAORRC OV THAICHE LT\ 5, ZONADRR
IR LT\ 50 Tihobbliglt » v ¥ L Ao B THU R MG T 52 AL R
HEOE—BRE L\ > T Do BB R (KIETFOMEER & Bl L ol BT 2HoH
BO Thbh, Tofildhic, BEIBERE L S0 HSCOMRLoMcHBlT 5, LT, £ 08
R - TRBOMEBATER Sh, ZOoMRIITEEOHOC - T AN - T bo FI=ZDOEMIIR
EHVHMTHEMINDE T, RO OHE DL B 5 HFAH»HREOFLIF » TERE L D3
T BROIVERDBM Th o F 7oRLIERICEET 5517 ST KVICR o TV B 30hbh » 1225,
COAERIIEHC AR GEOR bR TR SR M B TN RI VW ELERATE TS5, K
R BV CHFME A TOEMITIETHH2, HIRRBREINNC KT A2 ROMERDOBB I ov
T, GEREOFER Y LD LTV 580809 o Fatic o\ Tk Strasburger (1869, '78),
Hirase (1895), Chambelain (1899) % X ¢¢ Ferguson (1901) HOBI%E#H 2o KERIC TS
MM TIZ5 A17A R X 05 ATAICEE LicHhic s\ TRMA BRI X » TE, EIROHIK
EOMMER D b D & T TR BB E L LD EK S, zORFER>\-TH Ferguson (19
01) OWFLBIF-HLT%, BINEROKT P.strobus P rigida 35 X P . resinosa (3 1~5 &
BoTHYh, —R32ThHb, KERICI\T P, strobus O FRZH (3) P.strobus (2,
5%) x P, Pinaster (8, 33) OXM (31), OHMBAWE IR {EHFORIOVT
T LOMRHEC L > TISMEIRT V%, Mxi¥, Dixon (1894) 3 P.sylvestris iki3 5 1E
Brhids X OTEBYE O A OV TRBIN 2 LSRR £ THMCMB L w5, TOBBEOREIT LA
& Belajeff (1893) IT X » THE Stz Picea BB LA TH oo AER KT 2MIILH
DIEHEDRBC I\ T, FHORTT BT o\ TIRBROL O M EICIEM G 2 A bhvie s, TEREL
DOEATC DO THRR B A Hhuieds - 72, Dixon (1894) % = OB OEME Od T, HiMlifan
LRIBE RO 5 ORRHETHD L5 » Tl Do KK 360 H A ts\ TR D S0 X b TERE S
LB OO RIED & 2 ARMEL T2 D0BBE INIHBABTA DRI o700 Zh HIZM S
LOBRO L YA LD D L BbhAHS bics  DEAI DL TRET HLERS Bo Mk, =
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PSR HET B\ TRHR100 B X 0 ZRIT2360 B B % TOMRERIs X CHEMERTIEG4 D it & g L
THhDE, BOBDDHIDRIC L » ULS Y DOFEEORIED R T H O D05, HHIGE & LGS
BIUBHBAER E CREECREE LREN ol LT HARGED P, strobus (2, 53)
P luchuenisis (& 235), P.densiflora (5, 23) 8L P. Thunbergii = (5, 2%F) 2%
LS, FORBIERE 3600 H TORMC W TTREN AL bhith »Tto ¥R iEINE
DRI S ORI TR, BET bbb 2EAREbATRERZibhitve ZOMHOER
BIEREP o< D LRARHELET T ho CHERBAHIRTHRCEE L, & LIREAHHCHE
HELT%e L LIRBADHASIRED AN T » THROREN R T5 2 il 5 L8
bh Tz UM, 1949 T LOETHROMEIC OV T S HIARDRMELH L, RRLMA
DIER ST R Lz 215 o ' | |

<~ Y ROME BRI, W, BRI HIAEREEORE CER Y 2 A BREEER 50, i
RINEROH A 2 MLETH B0 O TR HETTIES L ORAE T ADFI N & Tebh b
ThbH 5o & ORRBAICTLS LTIBTEME, ~ Y BORMINCaMlitizn -T2, 53X
38, 2YEMINIRA L ARERE LTV 2o ZOMHZMEMARRICH T oM bivin R DT
A2 DFARL B A, SOLIEREOME, IREORBONZ, ik, ABEN, BENTE
PRI X 0 SERS 0\ T ie W D ds, RO/ 3 2 BRI, MEVERL D 56 D R X b IEDTE
BENEZ BB TR HLOTRBBBIIC >V T, REROHER LB L TRETILELD D, o
RZH%3608 A LUREDZ RIS D\ TR ITEM B OBE, BBY#HMhTho. FOFHFI DV TIE
DEDOEACWET o

5 =

KERIMATIC KT 20 H A ED TH L 5 2 DIEHER & LT, =Y BOMELHC B
LHAMARREDOFRREZRY T 5 i, ZHHI00 1 X b SZ2H5H7 360 A H * TR 4O B>
WTHTE L. ZTORRYENTHE0E¥D LR TH D,

(1) FERIIA oM B s L O HAARII2ED LB Th b,
Pinus strobus (2, 513, 30iF4) xPinus excelsa (8, 53%, 304E4)

LTI

P x % strobus ( 2 )
2 x 4 Koraiensis ( 2 )
2 x 2 Taeda (8, 3%, 304
P x # Pinaster (8, 3%, 204F4)
P x # luchuensis (&, 23, 204
” x # densiflra (&, 2%, K004

v P x # Thunbergii (&, 23, 124F4)
Pinus Taeda (3%, 304E4:) Free
v densiflova ( 23k, 1284) »
v Thunbergii (23, 12/E4E) »
Pinus Bungeana (2, 33, 204E4:) x  Pexcelsa (8. 5%, 304FE4)
T, x P, Pinaster (&, 33, 2049:4)
Pinus Bungeana (335, 2044 Free
(@) MR R U CE ORI B I S5\ T1960%E 5 A16H 35 X T8 5 JIB1NIC AL/ %
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Fifcotoo ZHHIOAH, 208 H, LI#%30H H4F 2808 H ¥ ¢, 280H H 2 H320H H,330A H, 350

HH3s X 0360H H % CHEE Lico MAHNIERE D SR O8 H 0 JRE % iV oo

(3) BORDLHMARITLDZHBIOAHE X b, 40HH, 700 HOMERR X U T Isb bttt
MEEO R, KT (BF) BEROEMOBES A, b, KaFREAHW Y >33, wilion
202 LARAREMALIAD 5, I OLERIZERL LEY, £ERX D55, RHKRIOEAD P,
strobus (@, 53E) xP, strobus (&, 53E), P.strobus (@, 5%) xP, Koraiensis (§, 5I%)
3 L Ot P, Bungeana (2, 33E) X P, Pinaster (8, 33E) OFTHTk\T, HERDOEMBITIER
PMEZEINTe ZOBDIERRIRFORIDOEME TH 5,

(3) 1008 B, 1300 H, 160H His L 002800 Hico BT B IEEE S L M AT Ao R, X
IO SR L AEOM AL O3, MIEBOF~ERZEER LS5, #2808 Hick\ T
i, HEACBUS LKL, ROMREROMPORM TH 50

(4) Z¥%320H ¥ X8, 3300 HORER, MaoRLEREOST, BERICPMEL, B
The BOBDHAERLIRELIEFCBEL T3,

(5) Z¥H%350A HICkT 5 REBLENBRHROREM TH Do ZHE3500 HiT s\ T P.strobus
(2, 53) xP. strobus (5, 53E) OFHIT K\ T, REKILIC 2 MOBIRP LR DI, F
TEHARZHOP, strobus (53) MBLOTHHI AR X0 b RENFL, FALAJLILRAERL, K
N 3THDOEIEL A b ZHHI60E itk T, HIHITa S N IR R O BIE T
%o P.strobus (2, 53E) xP.excelsa (8, 53) OFHITH T 2HOBIRLSLSh, I
DD RENRR OB, Fiz P.strobus (2, 53) x P Pinaster (8, 2IE) DA R T
3WROEIBAA LN, PRER, MMe LI AR bR,

(6) FORDOMMLHITIITH 5 EM < 5 ERMOMEFRMER I w2, 5% x 3%, 2FEOLHT
BrAERBEYRL T Do ZORMHAREDIE R X OMIT fod BT IE D R ZHEZI0A
H X b SZXEH3608 H, J7chblbiiis X O R £ CORBIRN <, ZMHE360H H LA
DFEC OV THAE, MREEE, BEE#EHThHs,

2 % X W
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Summary

For the purpose of obtaining basic data for promoting the cross breeding in Pinus, the
present study, was made on the development of female gametophyte (endosperm) from
10 days after pollination to 360 days before fertilization in order to clarify the cause
of cross impossibility in interspecies crossing, The results are summarized as follws,

(1) Materials and cross combinations used in the experiment are as follows,

Pinus strobus (?,5 leaves, 30 years old) X Pinus excelse (,5 leaves, 30 years old)

% X 2+ strobus ( 2 )
z X » Koraiensis ( 2 )
7 X » Tageda (&, 3 leaves, 30 years old)
i X 4 Pinaster( S, 3leaves, 20 years old)
Y X 2 luchuensis( 8, 2 leaves, 30 years old)
7 X 2 densiflora (5, 2 leaves, ca.

100 years old)
2 X 2 Thunbergii (&, 2 leaves, 20 years old)

Pinus Taeda (3 leaves, 30 years old) Free
K densiflora (2 leaves, 12 years old) ~

2  Thunbergii( - 2 ) 7
Pinus Bungeana (2, 3leaves, 20 years old) X Pinus excelsa (&, 5leaves, 30 years old)
2 X 2 Pinaster (&, 3 leaves, 20 years old)
p Free

(2) The crossing experiments were made on May 16 and 31, 1960, at the Head quarters
Experimental Forest Station, Faculty of Agriculture, Kyoto University.

Materials were fixed 10 days and 30 days after pollination, then at 30-days intervals up
to 280 days, and after that 320 days, 330 days, 350 days and 360 days irregulary.
Ovules were fixed from central portion only of the cones,

(3) The development of ovule and female gametophyte at 10 days, 40 days and 70 days
after pollination is a mearly stage of differentiation. The central portion of the nucellus
is occupied by an axial row of cells, the lowest of which seemed to be at a later period
of division, After that the embryo sac, with its increasing capacity, begins to become
vacuolate and the growth continues, In crosses of P,strobus (2, 5 leaves) X P, strobus
(&8, 5 leaves), P, strobus (2, 5 leaves) X P, Koraiensis (&, 5 leaves) and P, Bungeana
(?, 3leaves) X P, Pingster (&, 3 leaves) pollen grains were observed at the upper part
of an ovule 10 days after pollination and it is the first stage of germination,

(4) The ovule and femel gametophyte at 100 days, 130 days, 160 days and 280 days
after pollination, still increase in size by the growth and division of cell and 280 days
after pollination show marked growth and differentaion, This stage of development is
that of the carly centripetal growth,

(5) The development of 350 days and 360 days after pollination is the stage of form-
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ation of archegonia and egg cell, The earlier development of P, strobus (5 leaves) of
natural crossing than the other cross combinations and more ovule tisse growth were
otserved together with three archegonia in the superficial micropylor cell, In crosses
of P, str(}bus (R, 5leaves) X P.excelsa (8, 5 leaves), P, strobus (2, 5 leaves) X P,
strobus (3, 51 leaves) were observed two archegonia, And also in cross of P.strobus
(2, 5 léaves) X P, Pingsters (3, 2 leaves) were observed three archegonia, But other
cross combinations not formation of the archegonia was detected,

(6) In each interspecies between 5 lemves and 5 leaves in Pinus, the seed fertility is
good, But séeds obtained from crosses between 5 leaves and 3 leaves or 2 leaves were
shrivlled mostly, As to the creoss impossiblity of interspecies crossing from 10 days after
pollination to 360 days before fertilization, it has been found that the archegonia and
egg cell in the female gametophyte (endosperm) develop normally,
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Plate I. Microphotographs showing the longitudinal section of an ovule at 10 days (Figs,1—8)

i
7

after pollination,

Fig.1. P. Bungec

(©, 3lvs )x P Pinaster( 5, 31vs,) 2. P, Buugezna( 9, 31vs, ) x P, ezcelsc( &, 51vs,)

> ” Feee 4. P.strobus( @, 51vs, ) x P, ezcelse (5, 51vs.)
5. P.strojus (2, 5lvs,)  xP.strobus (5, 5lvs.) 6. P « P, Korciensis (5, 5lvs.)
7, 7 x P,Teede (&, 31vs.) 8, 7 x P, luchvensis (5, 21vs,)



Plate II,

Microphotographs showing the longitudinal section of ovule at

i

*
b
|
z
1
4
}

10 days (Figs.9—10)

and 40 days (Figs.11—16) after pollination,

Fig. 9. P.strobus( 2, 51vs.) x P, densiflora

(3,
11. 7 x P, excelsa (&,
13. Z x P, Koraiensis{ &,
15, 7 x P, luchuensis( &,

21vs.) 10. P.strobus( @, 51vs,) x P, Thunbergii( &,21vs, )
51lvs.) 12. 7z x P, strobus (&, 51vs,)
51vs,) 14. V x P, Taeda (&, 31vs,)

21vs,) 16, 7 x P, densiflora (&, 21vs,)

149
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Plate III. Microphotographs showing the longitudinal section of ovul at 40 days (Fig, 17),
70 days (Figs.18—22) and 100 days (Fig.23--24) after pollination,

Fig,17. P.strobus( @, 51vs.)x P, Thunbergii( &, 21vs.) 18, P, strobus( 9, 51vs,) x P, excelsa (& , 5lvs,)
19. 2 x P, strobus (58, 5lvs.) 20. Z x P, luchuensis (&, 21vs,)
21. Z x P densiflorg (5, 21vs.) 22. 2 x P, Thunbergii( 5, 2 1vs,)

23, 7 X P excelsa (&, 5lvs,) 24, 7 x P, Koraiensis (3, 51vs, )



Plate IV. Microphotcgraphs showing the longitudinal section cf ovule at 100 days (Figs, 25—27)
and 139 days (Figs.28--32) and 160 days (Figs. 31— 32) zfter pallination,

Fig. 25, P, strobus( 9, 51ve,) x P, Taeda (&, 3lvs)) 26. P.strolus( 9, 51vs,) x P, luchuensis (5, 21vs,)
27, Y x P, densiflora (&, 21vs,) 28. 7 x P, strotus (8, 51vs.)
29, Vi x P, Koraiensis( &, 5:lvs,) 30. 7 x P, densiflora (&, 51vs,)

31, 7 X P, excelsa (&, 5lvs,) 32, x P, strobus (8, 5lvs,)

N\



Plate V. Microphotographs showing the longitudinal section of ovule at 160 days (Figs, 33—36)
and 280 days (Figs. 37—10) after pollination

P, strobus( @ ,51vs, ) x P, Koraiensis( &, 51vs, ) 34, P, strobus( @, 51vs, ) x P, densiflora( s, 21vs,)

Fig. 33.
35. P Free 36. P. Thunbergii (21vs, ) Free
37. 2 x P, excelsa (&, 5lvs,) 38, P, strobus (2, 51vs, ) x P, strobus (&, 5lvs,)
x P, Korgiensis( 5, 51vs, ) 40, 2 X P, Taeda (&, 31vs,)

39, ”



Plate VI, Microphotgraphs showing the longitudinal section of ovule at 280 days (Figs. 41~42),
320 days (Figs, 42—15) and 330 days (Figs, 47-—-18) after pollination,

Fig, 41. P. strobus (51vs,) Free 42. P. Thunbergii (21vs. ) Free
43, P strodus (9, 51va )x P, strobus (3, 51vs.) 44, P.strobus( @, 51vs.) x P. Koraiensis( &, 5lvs,)
45, 2 x P, densiflora( &, 21vs, ) 46, P, densiflora (21vs.) Free

47, P, strobus (9, 51vs. )X P, strobus (&, 51vs, ) 48, P, sirobus( @, 5lvs,)x P, Koraiensis( 5, 51vs,)
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Plate VII. Microphotographs showing the longitudinal section of ovule at 330 days (Figs, 49—30)

and 350 days (Figs. 51--55) after Pollination

Fig. 49, P, strobus ( 9, 51vs, ) x P, Taeda (&, 3lvs, ) 50. P, strobus (51vs, ) Free
51. P x P, Koraiensis (5, 5lvs.) 52. P x P, strobus (&, 5lvs,)
53. 7z x P, Taeda (&, 3lvs, ) 54 7 Free

o5, 7 Free



Plate VIII. Microphotographs showing the longitudinal section of ovule at 360 days (Figs. 56--62)
after pollination

Fig. 56, P, strobus( @, 51vs.) x P, excelsa (

5, 5lvs.)
58. Z

x P, Pinaster( &

57. P.strokus (2, 5lvs.)x P, Koraiensis ( ,51vs,)
5, 21lvs,

59. P. strobus
Free 61,

(5 lvs.) Free
60. P. Taeda (31vs, )

P, densiflore (2 1vs, ) »

62, P, Thunbergii (21vs, ) Free




