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Studies on the cross-breeding of the Pines (1)

Intraspecific pollination in Pinus thunbergii, and the cross-ability between
Pinus thunbergii and the other several Pines.

Isamu Naxa1, Hirotugu FujimoTo, Yukio INAMORI,
Gir6 Isa, Soichi Sano.
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i, HEEOBITEIZ3 Ao 0BEED ERABHY FHOBEICECEERENS >, B & OELDOR
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gida DONEICBAAEL fo s, EAMTRM R OEERA SN, EHORFRIFEFREYL TH0~90%
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4, REBFRELAEBONIIh o, RRPETOREITREZNNb-L /S, B
R, MEZBEATRERRZRAEDONET L1,

3) TERIZHE

7 a=ViCT Ay BEOAEE Y HAMAE T UIER, BEVHLT, P. thunbergii
X P. luchuensis, X P. massoniana 13 &\ IBFREME 3720, XM THET, —JF X P. pinaster,
XP, rigida BERBLAEREETBBONT, KEBRTETHSE LBbIh, ULhL, X P
taeda %, X P. banksiana 13 RXHEEBERL L > TREAEETHEONGEENHYD, COERA
2N THEHHL TR,

T A B &

MABREICEY 3~V HORMERICET 2R, EFARCENTEE  OMREILC X > TT
wbhh, BELILELBOLATHS, THOOWMEDLBLTH ZIE Haerd pine DZHICDONT,
Johnson and Heimburger (1946), Schreiner (1949), Righter and Duffield (1951), Duffield
(1952), Wright (1953, ’56), Wright and Gabrial (1958) X ¢ Elbert L. Little, JR. and
Righter, F.I. (1965) S OBIZENH D, F i Soft pine OAKic o\ T3, Critchifild (1963),
Johnson and Heimburger (1946) 3 Xt Wright and Gabrial (1958) & D HH 5, THEHIT
BOTE, FE, Y, G (195D 507 h=Y EF—4F 2y ORMICET 3%, Kk (1951) @7
O=YXTATY, FS (1964) D/ n=y XY 2T F 27wV ORI ODOTOREREND 5,

BARKE (A%, thy, HR/ZWRE) BEL T, Johnson (1945) & Eastern white pine
(Pinus strobus L.) T, Ehrenberg et al. (1955) 5% Scofch pine (Pinus silvestris L.) T,
Squillace and Bingham (1958), Barenes et al. (1962) 53 Western white pine (Pinus mon-
ticola Dougl.) T, Squillace and Kraus (1963), Kraus and Squillace (1964) 53 Slash
pine (pinus elliottii Engelm.) ¢, Fowler (1964, 1965, a, b, c) i3 Red pine (Pinus resinosa
Ait)) TENEFIERETIE>TWV05, o=y BXUOTA=vIRONTHIL (1954, LRk
(1961) COWMEDLDH 5,

HEAZ PERKSBRMICESI N v VBEBBES-T, FEHEOR NSO THILL 2AE
EvVHEIBAREDOTH=YBIU, 7uey EdAL, 1980FE L VEEHEMORHEETIRD, R
BEOREICHIGL, LrdZhZhoAENICBUBRFEOBERECCAATNE, TTK
HBIMAETREEREICE > TR L % (1965, REBXR) B4 0 F, BEEEKEERL, Tho
DOEBRECODVTHAEETE>TW 5,

AREZVHORKICBNT, $THARXESGSHORBENEOREARTH Z0ICD0T, 7
oy &7 h ey EEONEE < v L OB O ORET 2 T80 (1961~1965), & 5
KRB OHE, i, HR, EZHNEOERETH I, TUMBIUCBRROBENER, &
ERRZEEMB DI, SHEREBED 7 oy 2O TERARKE LTS » 12, 1XERPIR IR
BREAZTT S LOEBENE UTCELNETHD, TARERERICET 27 0Bk oA
KEHBSEREEZEbDEELZ NG,

T O|EICH UIE B8 e R EBEM AR R E X HI% 12 6 U EERRBRL Ot R E R BF,
BEAOBREERKHLUERT E2RETH 5,

Mkt B L UGtk

AEBRTHMEE L TR 7 a<y (Pinus thunbergii Parl) (3MZREHNTEEL BB
BazehQZ @k (BEXK, UTFSHETELT)E, ThaERICL > TEBRL 2K 1 ~16 (G,
Ggeeeees Gi) BRTCHB  EHRIZ7Iu~y, TH=Y BLU P. taeda, P. luchuensis, P. masso-
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niana, P. rigida, P. pinaster, P. banksiana 13X OFHPE < 7 HOLEAE EELTHL,
L#b,7@77@QMMMM$Z,@b%<M%?ZMW®mMQMw5w%L,MWE#w%#
SOAEMENND ZERFAETH 72, 72, MIZX > T 7 o=y ORI oKL ICBIES
5H0%, KNS T LT SIET 2 bond b ,Cﬂ%ﬂﬂwfuﬁ%WT%w%ﬁmt%
Wi BAAD S DI AT Fo, AER O R GRIEIZY - TE, KR 2 % EHHEL0% TRFIKEND,
24°C T 70 MMk I i L 720 B L 72,

WO ZMEAE DT AR 1 — (A) WRT LD ITH RO RHICHAED DIZ AMNA O NLDH] (2O
BB B XTI DIIA LIED A 5 H~T 1) 1IZ8—F 4 v MkE a7 7 VIRTlE- 7o 4%
M TIriE - 72,

AEB DEUUIAER O i & U < B IS BAE R 28000 L, AERYERICE (50cm?® T A & o
7 VHRTHED DT B) NTH RSETIREL, BED7 BRI QRN E T F v — 2 WT—Iilt g
L7,
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Plate 1  Development of female flowers in Pinus thunbergii Parl.
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BT LR BAEDLI0~TTHICT T, sKBEIAN], FLGEENCEREL, T ZENOEEICDINT
AT A EINT, BREO 1) oA TSI ERY, el U, syl Lokl FldiEEic k-
T, FUE, HRLCHENIL, EAERICONTIE, TOMABICHIGE ZEICEN o DIEEER N,
%Hiﬁ+wfmu&w@n—\¢x74F&A—74F®Mﬁl(3:1)xmw,%&%%®l
JT CAIOIIRE b, A 18°C) x=DlF 7,

MR X UELE

1) MEPEB EAER) O 735
AEERIC IO 72 FREE O 5655 (5 #AE L) 12 Table 1 icLws EH0, 52.3+5.1~92.3+
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Table 1 Species of male parent used in this
study and their fresh pollen germi-
nation (1961~1965)

e Mmoo oK { fercitagf
} of

Species of male parent gzrmination (%)

Pinus thunbergii Parl. 60.0 £ 13.6

P. densiflora Sieb. et Zucc. 73.0 £ 4.2
P. taeda Linn. | 89.6 + 5.3
P. luchuensis Mayr. ! 61.3 + 8.8
P. massoniana Lamb. 52.3 £ 5.1
P. rigida Mill. | 92.3 + 5.9
P. pinaster Ait. : 84.2 + 10.4
P. banksiana Lamb, ‘ 86.1 £ 4.0
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Fig 1 Types weather conditions and flowering period of
the pines in 1963~1965.
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AT 55413, 8LZ5AH Ln
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T, &K, HE&EMN 4L A g
Th 0°CoWfMEE &> i &
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A XDI, 65FICIE3IHML SO
RIS 388IGRT Th 5 cmmm
STBEEIR b » & BB, 644EIC
Bﬁﬁﬁﬁwoﬁﬁf%%b%wf
W3, ThoDT EMS, BIELT
LU & HMER O 2 OB A ICBREA
HEINBZHOTHEEL, WEIKDD
THRBDO EMBI bbb, U
feio T, BENT <Y HOBE
Kbt bEETZLOKEADN
A, ZNITDOWT, Scamoni(1938)
2=y OHEIEICBET B4 &t
FILBOT, REIMoANENGE
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Table 2 Accumulated temperature, total duratoin of sunshine and total rainfall
to be added from March Ist in each year shown their weather conditions
in the beginning and finifsh of the flowering in 1963, 1964 and 1965.

N = vEl .
R MoK W BE WEHRENE | RREE
Accumulated temperature (°C)
4 | Flowering Total Total
9 B B 5 B & duration of rainfall
period 9 a.m. Maximum Minimum sunshine(h) (mm)
Year | wg gl 7|88 m %7 W Mz 7 M OB ET|E Bz 7|8 B|n T
Begin-| .. . Begin- |Fini- | Begin-| .., . Begi- | Fini- | Begin-| ... . Begin-| _,. .
ning Finish ning sh| ning Finish nning sh| ning Finish ning Finish-
1063 M2y Ma¥ | 685.1869.8 1008.2 12321 324.6 4620 277.4 417.6 3129 342.0
Apr. Apr. , . . y ’
1964 "B, |06y | 452.1) 683.9  712.8) 997.3  179.6)324.0) 220.3 270.1] 252.5 295.9
1965 h4agth h4§§th 642. 4 833.4| 1020.6 1263.2| 177.0, 292.4] 388.1 457.7| 287.1 306.9

HTEOBTEENIic DT A B &, BickD, Hikicky, g4, A—EEKATLHPAICIDLEDE
1AM, FEEAEDHDI Fig. 2 iICRTHIBNICRRIcET 5, BRIOKIE 2 4 5 &, 84 P.
banksiana 3b - L B BEET S

|l " N5 25, AZBROMEHTREKIC K3
P baksi 61 F C 5 g .

P assoniana RN bKAE L, ¥, B
bl —MEHRAT b2 D ROBTENIR £
P:taedargl HLTHn3B, 20T P. massonia-
5;5;""‘;2;;,3 ] na, P. luchuensis, P. thunbergi,
P.rigid L | P.taeda, P. pinaster NI T

b, TNOOERMEIEHMSEELT
VT, BIKIC X - Tt ONER A BT
®BI2EELHD, T, ThODIEMREOBARHMIZ2~3 BT P. pinaster DL EFRIFIC
EoTIRIBT, BEALOIMMBRET 284055, 0 5EOILMMRESK BEHIC, P. rigida,
P. densiflora HPEIELIEY, P. rigida OIERMREBIBREIE P. densiflora [T~ HEHIE» L 2
HEETH- 7,

7 a=y OMIER, BIEOEMRESHEEPICELENS> LR, COHBREREENTH
2, BH (1967) SHBBANLERETIE, 7oy OREHYIRZEL T, MIEokEld» oRalicE
TAHEICEMT 5002 L, FEPEHOLIKHT®R 1~2 B OMIKKREZNTHhE—BHRHNTH
s, B (1955) 117 v~y OREHMIREESRE > T4~7 BEEBRL, HN15 (1959) &
AN BRSO VWBREBHTHS LONTNS,

MO BEEOOREL A5 &, XERICRESETBMIIIFACAE S (Fig. 3) KELTH
OL, REHE#CIIEEIRET IR DRELEYL, Chiz Wright and Gabriel (19
B58) DENIRERE—FK Lic, S5iC, REAI0KEEE L Eicid, EESBEICREL, Thic
EHMR-THBRIEEC S, ERLESOMEZHAO LARYOBALTZLCERLTLE,

%z, Rohmeder 5 (1959) )il (1959) Sz~ LML, BN EILAOREL FH~ 0¥
B, BNOBERBAICL 5x6~10°C DREZENHZEHELTNE, EESHIWESH 6 H
(54 ¢ D :72,000lux) E11H (Hem : 110,000lux) @ 2 @Eicbz->T, HHEOESRERICHE~

Fig 2 Relation between the male parent and flowering
period in 1963~1965.
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7oE5E, AR 27.5°C, 4§ 39.5°C, 4hE 29.0°C, 45K
44.0°C T 12.0~15.0°C 02 AL, HERICIZREZN
o tce HE-T, REICEL TR, BROEE RIS
V, SROMILOBRERREIND LA TFERLELT
BRI 5180, A (1965) REWORE ER2#8EL 30°C,
40°C, 50°C mEHucibymEAh, ZoRECINTHN,
AR LB IR, T, MERESENSL REREDK
TFaLE2HLEDTVDS, EHELIRANRRELS EH
SHCHETEORESHEI NS C L EBE LI,

Pl Em»d, HILORBRBOEELBIIZINORE

Bract
' BEOBNORAEE LTHAEBREOSS, Lo bRENS
Fig 3 Scales and bra.cts .of FOERULIVED NS85 ANTHRIEORMATS L, K
female flower in Pin- -
us thunbergii at the W ORI% 2 ~ 3 BRICKEIZH T i —@ b O TR
pollinating BohskoicBbhi,

: 3) BARE

Y HOBNSMIC DV TRE  OMEDSHT, FEE i Fowler (1964, 1965, a, b, ¢) & P.
resinosa B B EBRREOFRA DB 1-dic, P. banksiana % P. strobus Z AV, HR, HE,
HFEZHIEEOMELITIE 7k R, CHOZBRECEN TR EAREL TS, THDD,
HRZRCBIOT P. resinosa R ADERICDONT, HEFRBIZIETEALIRL, P. banksiana Ti
ZENMBLIL, BFORFLERETH -, T/ P.strobus DEFZHMIIMEZHN L0 & BILER
DOHBENEG L, HAOERIZEN RTINS, 4L (1954) B/ n<wv265LEi D7 uwYiH
WTHRARKZIT Lo 1R, BARKEIERARKELD bETFREES D, TABERICK > TERH
AMEBDOEHRNHDC Exdh, IOLCHAREL > TRBRENSOLDTERIEENHIEREL
T3,

AERICEOTHRERD 7 n=y 2 AWTRENRHE (BR, %, HR, B0 20 1FER
{& Table 3 KL BT EHLVTHS,

FTHRERICOVTHS E, BER (67.9%), hF (68.8%) ZhizL dicE <, HZH (23.4%)
BEObDLD ELIKENP-T, MROAE ITRER, % EELLARZNN b LB KREL,
DOTHEER, BEXK LD, EEZHTR -/,

1HRRHVOXEEBFEBLOBETFRETIRER, E, BRTHOICET Ucss, REETIE
E, BR, HROMELERZD, BERTROTRD EIEL, BEALETHSE LRGN T EHH
AL 7,

HFOARXITIRER, R, HFEZMOMTRHEEALFEZRZALDOINEL- T,

W ETEL DFEHE (Dengler, 1932, Plym Forshell, 1953, Ehrenbery et al., 1955, Bing-
ham and Squillace, 1955, Servas, 1962, Fowler, 1965 ) ic L2 <=V EHOHEZIHNOBETEEZ
HEZHLDBBENCEBHMOENTVS, ULHALEICLD, TBEOROEKICLD, IoicHAE
CE->THASUERMES C &icoWT Squillace and Kraus (1963) 3 k¢ Kraus and Squil-
lace (1964) & P. elliottic Enge/m. =, Bingham and Squillace (1955) ¥ X ¥ Barnes et al.
(1962) 53 Western white pine TZNZHhREL T3, & i Mergen et al.  (1965) 5id
Piceaglauce THREZM U REBETFRRIAICE > TARENERE (0~21.08, FH5.38) 0H s
EERELTOVE,
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Table 3 Results of open, self, cross and non pollination in Pinus
thunbergii (1965)

o Pollination RS AR {2 w2 W
Ttems \\ Open Self Cross Non.
i3 1t B 1
No. of female flowers X 53 77 128
B OR KR R M
No. of collected cones 192 36 53 30
% 0® %
Cone set percentage (%) % 67.9 68.8 23.4
% F £~
No. of cone scales 75 + 8.0 81 + 6.8 76 £ 5.4 73+ 7.8
H 23 ¥
No. of cone ovules 150 162 152 146
B R E 7 B
No. of obtained seeds 10681 1659 2211 14
FOE B F K
No. of full seeds 6856 744 1812 1
B F %
No. of empty seeds 3825 915 399 13
—IRE 4D OFRERE T
Full seeds per cone 3%.7 £ 9.1 20.7 £ 4.9 34.2 £ 7.6 0.03 £ 1.0
Full seeds per obtained , .
seeds (%) 64.2 £ 10.1 | 44.8 £ 6.5 | 80 £ 7.3 | 7.1 £ 4.8
MoOF R’ M
Seed fertility (%) 23.8 £ 4.7 12.8 = 2.2 2.5 =56 | 002+ 0.9
5 23
REDAZ X mgﬁ(m@ 52 4+ 0.5 41 + 0.4 48 £03 | 39 £ 0.4
b3} 23
. width (cm) 29 0.2 2.7 £ 0.2 2.7 £ 0.1 2.3 £ 0.2
Cone size .
£ & B
Fresh wt. (g) 17.2 =+ 3.4 16.0 £ 2.5 15.6 =+ 1.7 7.8 £ 1.0
E %
BrOAES lmthmp 54+ 0.4 54 + 0.4 5.2 + 0.4 5.0
53] %
Seed size width (mm) 33+ 0.3 3.2 + 0.4 3.1+ 0.3 3.0
4
Fresh wt. (mg) 15.1 + 1.4 15.2 + 1.9 14.7 £ 1.3 15.0
X% PEHT, No exmination

AERICEBT 2EEBCLOREMERES Table 4 K L3 &Y, RARRRKICL-T, oKk
DHARICE-ThT LB ENBONT, THRLBEERCOVTREREZ® L7 S1,G613,G14
(83.3~100%) 3 DMEAE (40.0~66.7%) XD bFEHRE LD LA, Sl & S2HEARDOMEEEP,
S2 & SIZERBLU G2 & GABROMARTRE- AR LEDP o/, TR—HREYDOFKE
BEFRRBEREMNTI.5~3.8HOERE LD L, EZHO G156 & 825K (43.7h), Gl4 & 52
BA (42.0%) OMAEEIEL, G2 & G38BK (3.08) BELKEL-7, —HBZRNOEARZE
S ETBELNT, GISERDIHOATH-72. BFREIDVDTATHRBEOEAMNA D
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Table 4 Results of individual female parent on open, self, cross
and non pollination.

\ A Ttems M 16 B OBRBERAR B R K| #F K | BB Y| RETR KEETH BETY
\ et No. of | No. of Csff No. of | No. of |Obtained| No. of | No. of
= Female female collected ‘percent. cone cone total full emoty
¥ \parent flowers | cones (%) scales ovules seeds seeds seeds
Polli- W | ® @ © D ® ® |
S 1 30 86 + 8.9 172 1,276 813 463
.S 2 30 6 £ 9.1 130 1,588 908 660
G 2 5 9% + 2.2 192 417 144 273
G 4 12 70 + 8.9 140 812 495 317
AR 5 10 73+ 8.7 146 481 428 53
G 6 13 74 + 13.1 148 738 658 80
Open | G 8 2 67 £ 6.6 134 99 89 10
G 13 8 84 + 7.8 168 542 349 193
G 14 30 79 + 8.8 158 1,872 1,094 788
G 15 23 68 + 6.7 136 1,131 629 502
G 16 29 76 H 7.4 152 1,725 1, 249 476
S 1 7 6 8.7 |8 + 7.7 172 121 52 69
S 2 15 8 53.3 | 77 + 10.1 154 260 83 177
s G 2 2 1 50.0 |83 166 99 11 88
G 4 10 4 40.0 |71 £ 12.9 142 229 86 143
Self | 5 5 3 2 66.7 |77 + 2.0 154 35 17 18
G 13 6 5 83.3 |87 + 10.0 174 294 147 147
G 14 10 10 100.0 (84 £ 5.1 168 621 348 273
S1X $2 5 0 0
S1X G2 9 9 100.0 |66 £ 7.4 132 254 213 41
S2X S1 6 0 0 '
MhFEZE S 2 X GZ\ 6 5 83.3 |86 £ 6.6 172 52 35 17
G2 X G3 2 1 50.0 |83 166 65 3 62
Cross |G2 X G4 2 0 0
G4 X G2 4 2 50.0 {52 + 1.0 104 33 30 3
G14X S2 29 25 8.2 {81 + 9.3 162 1,285 1,050 235
G15X S2 14 11 78.6 |71 £ 7.9 142 522 481 41
S 1 15 0 0
s 2 15 6 40.0 |64 £ 7.2 128 0 0 0
G 2 1 0 0
G 4 13 0 0
B G 5 3 3 100.0 |71 £ 11.3 142 0 0 0
G 6 5 1 20.0 |84 168 0 0 0
G 7 4 2 50.0 |84 £ 8.5 168 0 0 0
Non. | G 8 3 0 0
G 13 15 0 0
G 14 16 0 0
G 15 25 18 72.0 |64 + 12.0 128 14 1 13
G 16 13 0 0
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IERRL D D
TR FETFH

Full seeds
per
Collected
(G) seeds
(F/B) (%)

(F/EY (%

RERE
Full seeds
per
obtained
seeds

PR <4
Seed

HRRDOKRKE S

Size of cones

B¥FOKE3

Size of seeds

fertility
(G/D) (%)

E &
Length
(cm)

g5 R’
Width
(cm)

HEEEB
Fresh wt.
&

B #
Length
(mm)

| &%
Width
(mm)

¥ EE
Fresh wt.

(mg)

27.1% 5.5
30.3+ 7.3
28.8+ 2.1
41.3£12.2
. 42.8+ 9.3
50.6412.2
44.5+ 6.5
| 43.6+ 8.7
36.5110.9
27.3+ 9.4
43.1£15.8

63.7+£10.0
57.2+£ 7.7
34.5418.3
61.0+10.1
89.0k 8.2
89.2+ 4.8
89.9+ 0

64.4% 8.4
58.4+14.7
55.61+14.6
72.4+14.6

15.8+
23.3+
15.0x
20.5+
29.3+&
34.2+
33.2+
26.0+
23.1t
20.1+
28.4+

3.6
6.5
0.9
6.5
4.4
4.4
1.2
4.2
6.3
6.0
8.9

5.6+0.4
4.7+0.4
5.9+0.4
5.8+£0.6
5.0+0.5
5.240.6
4.9£0.2
5.11+0.8
4.6+0.4
4.8+0.6
5.8+0.7

3.0+0.1
2.8+0.3
3.3+0.3
3.0+0.2
2.8+0.2
2.940.2
2.940.1
2.840.2
2.7£0.3
2.940.3
3.0+0.3

19.9+
14.0+ 2.5
24.2+ 3.3
17.9+ 2.9
16.7+ 4.8
17.94 4.4
15.2+ 1.0
14.2+ 3.7
13.2+ 2.7
15.9+ 3.4
20.0+ 5.6

2.8

5.240.4
5.6+0.6
4.610.5
5.8+0.6
5.4£0.5
5.1£0.1
5.4%0.5
5.2+0.4
5.940.3
5.4£0.5
5.7%£0.4

3.5£0.5
3.7£0.5
3.0+ 0
3.0+ 0
3.2+0.4
3.1+£0.2
3.0+£0.4
3.3+ 0
3.1+£0.3
3.6+0.4
3.7£0.5

16.1+
19.6+
10.7+
18.4+
15.2+
12.9+
14.5+
10.1+
14.2+
16.2+
18.64

Ll
—

e e e

8.9+
10.4+
11.0

21.54& 5.1
8.5+ 4.5
29.44 7.1
34.8+ 5.0

3.7
9.0

43.0+ 8.5
31.9£10.7
11.1

37.6+ 5.0
48.6% 8.2
50.0+ 5.4
56.0+ 7.6

2.0
1.6

51%
6.8+
6.6

15.14+ 2.9
55+ 1.8
16.9+ 8.5
20.7+ 3.8

5.3+0.4
4.9+1.2
6.8

5.5+£0.4
4.4+0.1
5.0+0.4
3.9+0.5

2.6+0.1
2.64+0.5
3.6

2.610.4
2.6+0.1
2.8+0.1
2.4+0.2

13.1+ 2.2
13.4%+ 6.9
34.0
16.6+
13. 4+
13.8+
7.5+

3.3
1.3
1.8
1.9

4.9£0.4
6.1£0.3
5.310.4
5.74+0.4
5.5+0.7
5.2+0.4
4.8+0.4

3.2+0.4
3.94+0.3
3.4£0.5
3.4+0.5
3.2+0.4
3.0+ ¢
2.5+0.5

14.5+
20.94
18.5+
17.7+
15. 64+
12.1+
7.2%

S W o UGN N Y ~N WO NN O

Mo w RN

23.7£19.4

7.0+ 1.8
3.0

15.0+ 2.0
42.0£10.8
43.7+11.8

83.7+ 9.8
67.3£14.9
4.6

90.9+ 1.8
81.7+13.5
92.1+ 3.6

18.0+13.5

41+ 1.2
1.8

13.6£ 5.3
25.9+ 6.4
30.9+ 7.4

4.840.4

5.0£0.1
6.1

4.3£0.4
3.7+0.6
5.0£0.5

2.84£0.1
3.2

2.3£0.1
2.440.2
2.84+0.2

10.0+ 1.0

13.4+
24.2

1.1

10.1+
20,6+
15.4+

1.1
2.7
4.0

5.440.6

5.1+0.4
5.0+0

6.01+0. 4
4.7£0.4
4.7+0.5

3.5+0.5

3.5+0.5
3.0t 0

3.4£0.5
2.4£0.5
3.0+ 0

16. 74

18.6
14.3+

18.9+
7.3£
12.3+

1.0

7.0

0.8

3.5+0.4

3,5+0.4
4.4
3.9+0.2

3.94+0.8

2.1+0.2

2.2+ 0
2.7
2.4+0.2

2.3+0.5

5.2+ 1.9

7.1t
11.3
8.8+

1.1

11

6.5+ 0.8

5.0

3.0

15.0
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N, HEZWT 5.1~20.7%, hEKZHT1.8~30.9%DEEE L, &k G2 & G35LK (1.8
%), S2& G2B5AK (4.1%) L OMARIIEL >, RROREIBIVETOKRE IOV TH,
BAZRREEMTAEZL, ARPMRBLIVEZROEACLIDOEENALN, &IKE
BIZBOTROWT NS EZEBHEETH » .

BR BHE MERBICEZHMOREETY, KEXR, BETFRUERZEOBEXHOBREDOHE, TBE
BTHTII4BETIIO0.5% KETHEEEZALYD, —HFEhFhoZRETR, BARZNEMRE
BMOBNEZBKETHRERALEDONT, hOZMETIE 1 BKETHEE T2, FLARES
OB FRETRARBIVZNHTINTCEEENL LD LN, LM -T, BAERTIHSH
REREZEL, iR, BR, AXBLICEZHORKENC Ebhot, REETHPRIET, B
RENELMRZEMTEEREERLL, BRICX> THEZROFTUAEEBET-OZ N E¥bho i,
UL ULEICEERIC L > THRZRBMEZN IO —~BELH2BTNHKSC & ITD W T Plym
Forshell (1953) iz P. silvestris TH%E L T35, $7- Fowler (1965.C) 13 P. banksiana TH
R, RZHORE, BRE, RERZLLOVTHBROREETE > T 505, ChbiRADH,
KREFMOMEERCL>THCER>TNRCEEREL TS, T, EZMHICET 5RRD
ETFP REZIOVTIR, B4R TAONB X BE, BZRL, K, ARZHIV L, D
INED 578 EIRDVT, T ERBROEREBRIIBEM1965) Sic k> THHEINTV S, TUDDL, 7
oY OERBEHPEZIMTRER, MEZNICLSENTEVY, BAERATRPEZVOEBNES
2, BREPEINTEOLNIRERINIVHONEL, BEZIHTEONIRRIMEZIH TRL
NEHDLED/NXL, ULHSHENC EEZEHL TV S, & T ORI DV TiZ Dengler (1932),
Plym Forshell (1953), Wright (1953), Mergen(1954) otk 3 EEZBOFAWCIDIELED
HED2FHOEDICHREEIELL, RERETTE2LATHS, UL Max Hagman (1963) &
Itk B & P Peuce DEZHTRARCI>THETFHBCEIRYD, FRRCI > TRERBRERET S
bDHH LM, BT THREIHEKOBRIEMNEYDEDRINCT TICHE>TV B EBRTN S,

DECHEZRMRIERIN I HROT U ERDNTIZ, A (1961) SidsawyiTa=
¢, Bingham and Squillace (1955), Barnes. et al. (1962) 5z P. monticola ©, Dengler
(1932), Plym Forshell (1953), Ehrenberg et al. (1955) 53 .P. stlvestris T Sarvas (1962)
2 P.nigra TENENHEL TV S, AERICBONTHEBKOERBA SN, BEZRICL 3BT
HEDIRT, 0L O ERICOWTIE Buchholz (1918, 1944) (3 P. ponderosats & ¢, Allen (1942)
i3 Pseudotsuga menziesii ¢, Plym Forshell (1953), Ehrenberg et al. (1956) &3 P. silvestris
-, Bingham aud Squillace (1955), Barenes et al. (1962) &3 P. monticola Doug!. =, Orr-
Ewing (1957) 12 Douglas fir. (Pseudotsuga menziesit Franco) -, Mcwilliam and Mergen
(1958) 2 P. rigidats & <, Sarvas (1962) it P. nigra ¢, Max Hagman et al. (1963) 5% P. peuce
Griseb, Mergen et al. (1965) 513 Picea glauce ¢, FNZFNMERFENEELTEV, BERE
FLOEBHYAEN, THHOMREOMERS L, SHBRORDME, BHENORBAKB ORI E
KEBEHREL, SSICEOHBEORERRNICONTIE, FUBIERTH 50V REESHEETO KT
AEOBINCE > TBZBKEAD EDRTV S,

DFBARARMICBY 2 HE, EZNOETREDET, oL h-kc &id, LROERREICK
5HDEEDLNLY, AHRISCREDBENERE LU ZOMSGRICONTRL DAL UERETR
W, & ICHIRRENEIER IS EICDNTEBE LW,

4) FERIRHE

a) XREHFR

< VHICBY AR BEOMED I INT, RETEEOMEICDINT Wright and Gabriel (19
58) (3 Hard pine, Pinus sylvestris ZRIP|DIZMALITIIN, REWREMRLEEEAOEEI DN
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Table 5 Results of the interspecific pollination among the Pinus thunbergii (female
parent) and the P. densiflora and other seven species (male parent)

S HEE |
IH . Male Parent/P. thunb.|P. dens. | P. taeda. [P. luchu.|P. masso.|P. rigida |P. pinast.|P. banks.
Ttems ™ __

Mt G
No. of
female flowers 150 96 723 401 112 303 372 349
BEERERSR 2L
No. of
collected cones 112 50 478 218 89 188 182 118
wmOR K
Cone set
percentage 74.7 52.1 66. 1 54.4 79.5 62.0 48.9 33.8
B O K
No. of

| I . L o

cone scales 77.3+ 7.879.3+ 6.6/78.84+ 8.780.0+ 7.5(76.6+11.7/71.9+11.4{79. 3+ 6.978.3+ 6.5

B B
No. of
cone ovules 155 159 158 160 153 144 159 157
T
No. of obtained
total seeds 4,530 914 11,737 8, 384 3,811 1,273 4,498 1,474
FeERTH
No. of full seeds | 3,825 385 244 2,333 669 3 2 97
BE T
No. of
empty seeds 705 529 11, 493 6, 051 3,142 1, 270 4, 496 1,377
LERARBD D
FEMTH
No. of full
seeds per cone |34.2+12.2 7.7+ 3.6/ 0.5+ 3.610.7+ 8.3 7.5+10.90.02+ 1.00.01+ 0.1 0.8+ 8.3
R &
Full seedsper obt-
ained seeds (%) |84.4+ 9.0/42.1+ 5.6/ 2.1+ 7.127,8+ 8.6(17.6+15.4) 0.2+ 3.60.04+ 0.2/ 6.6+ 6.9
BT Rk
Seeds firtility (%) [20.6+ 6.1} 5.0+ 1.9 0.5+ 1.8/ 7.5+ 4.4 5.0+ 5.0[0.01% 0.10.01+ 0.1 0.6+ 3.0

TREETIE->T 3,

AERICBNT 7 o=V 2R E LT, TH<Y BLUOBBEOAEE Y BEHEHERE LT
AT - 7ok RiE Table 5 W LT BV TH B, 5HEMICER LU IcREETEEIZ 2,5067ET, P.
faeda * DMAERITH > &b B 723, DT P. luchuensis 40175, P. pinaster 3721615 &,
FELAEHE-YHEOEABILERATB T » 2, ,

FPHERICONTH B & P.thunbergii. XP. massoniana (LI F 7 u=y tOhFE¥EXEFH
THT) 1B79.5% T, XP. thunbergii (T4.7%) L 0# <, XP. banksiana 1333.8% THAEH
boLbEL, MOMEETIE 52.1~66.1% OHETH - 2,

—IREM ) OFREREFIZ, XP. thunbergii 334.28 Th o &b %L, DNTXP. luchuensis,
XP. densiflora, X P. massoniana i3 10.7~7.5%% L L, XP. banksiana, XP. taeda, XP.
rigida, XP. pinaster OFAAETIX0.8~0.01k IKF &1,

FERTIE, XP. thunbergii 1384.4% Th > EbEL, DWTXP. densiflora, XP. luchuen-

sis, XP. massoniana, XP. banksiana, XP, taeda {3 42.1~2.1 % DEHET, XP. rigida ®
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Table 6 Results of the interspecific pollination among the Pinus thunbergii
(female parent) and the P. densiflora and other seven species
(male parent) in each year during from to 1961 to 1965.

\\ F B 76 N | REGREM | & R K B K
REFE ems No. of No. of Cont set No. of
Cros- female collected

- sing gear " flowers Cones percentage cone scales

Male parent A 62)) (BrA) (%)
1961 47 39 83.0 83.4 £ 9.9
1962 6 6 100.0 62.0 £ 6.9

P. thunbergii 1963
1964 20 14 70.0 92.4 + 7.6
1965 7| 53 68.9 71.1 + 6.4
1961 :
1962 21 : 4 19.0 78.5 + 3.7

P. densiflora 1963 55 | 33 60.0 81.4 + 11.4
1964 20 13 65.0 78.1 £ 4.6
1965
1961 70 51 72.9 80.7 £ 11.0
1962 41 24 58.5 8.0 £ 7.1

P. taeda 1963 98 79 80.6 72.2 £ 12.4
1964 394 252 64.0 78.7 £ 6.8
1965 120 72 i 60.0 77.6 + 6.5
1961 5 z | 40.0 79.5 + 1.5
1962 26 17 65. 4 80.3 £ 3.2

P. luchuensis 1963 129 87 67.4 82.5 + 11.8
1964 151 70 62.8 83.5 £ 7.7
1965 20 42 46.7 74,2 £+ 13.5
1961
1962

P. massoniana 1963
1964 40 34 85.0 77.1 £ 10.3
1965 72 55 76.4 76.0 £ 13.2
1961
1962

P. rigida 1963 137 98 72.3 70.3 £ 18.2
1964 41 30 73.2 77.2 £+ 6.6
1965 126 60 48.0 72.2 £ 9.5
1961 7 2 28.6 80.0 £ O
1962 27 7 25.9 89.4 £ 6.6

P. pinaster 1963 161 83 51.6 78.5 + 10.6
1964 50 44 88.0 72.9 + 8.1
1965 127 46 36.2 75.9 £ 9.1
1961 30 6 20.0 71.1 £ 6.4
1962 32 9 28.1 84.3 £ 6.2

P. banksiana 1963 122 3 2.5 81.3 £ 3.2
1964 46 25 54,3 72.2 £ 7.7
1965 119 75 63.0 82.6 £+ 9.1
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T 2% ¥ RETH | ARETFY | HEFH %%%%g g R F BErFR %
No. of Obtained No. of No. of Fualls eeds Full sefeds Seeds
cone total full empty par collected per obtained certilit
ovules seeds seeds seeds cones seeds erthity
(D) (BX2) (€)) (¢) E/B (G E/D F/D

167 1, 366 1,152 214 29.5 + 13.6 84.3 £ 9.6 17.4 £ 8.5
124 67 15 52 2.5 + 3.2 16.5 + 14.2 1.9 + 2.4
185 886 846 40 60.4 + 13.9 95.5 + 3.3 32.4 £ 6.5
142 2,211 1,812 399 34.1 £ 18.3 82.0 + 8.7 24.1 £ 6.7
157 55 0 55 0 0 0
163 858 385 473 11.7 + 10.7 44.9 + 16.9 7.2 £ 5.8
156 1 0 1 0 0 0
161 700 0 700 0 0 0
170 686 200 486 8.3 + 10.5 18.2 = 22.0 5.4 £ 7.3
144 958 19 939 0.2 + 1.5 2.0 =+ 8.5 0.01+ 1.2
157 7,195 24 7,171 0.1 £ 1.4 0.3 X 4.4 0.04t 0.6
155 2,148 1 2,147 0.01+ 0.1 0.1 £ 0.4 0.01+ 0.1
159 17 10 7 50 + 10 58.5 + 8.5 3.2+ 0.6
161 629 85 544 50 = 3.5 13.4 + 9.1 2.9 £+ 2.1
165 2, 896 1,799 1,097 20.7 + 18.7 62.1 £ 6.5 12.6 + 12.3
167 3,493 219 3,274 1.7 £ 11. 4 4.8 £ 5.1 1.0 £ 1.9
148 1, 349 220 1,129 5.2 £ 6.7 16.3 = 13.9 3.5 &+ 4.9
154 1, 698 279 1, 419 8.2 £ 13.0 16.4 + 12.5 5.3 &£ 3.7
152 2,113 390 1,723 7.1 + 8.7 18.5 £ 18.3 4.4 £ 6.2
141 60 2 58 0.02 £ 0.1 3.3 £ 10.1 0.01 =+ 0.2
154 199 0 199 0 0 0
144 1,014 1 1,013 0.01 £ 0.1 0.1 =+ 0.8 0.01 £+ 0.2
160 32 0 32 0 0 0 -
179 0 0 0 0 0 0
159 1,174 0 1,174 0 0 0
146 1,219 0 1,219 0 0 0
152 2,073 2 2,071 0.05 + 0.6 0.1 £ 0.8 0.03 = 0.5
142 14 0 14 0 ‘ 0 0
169 37 0 37 0 0 0
163 134 74 60 24.6 £ 20.5 55.2 + 26.8 15.1 + 14.4
144 980 20 960 0.8 £ 20.8 20 £ 3.1 0.5 £ 0.4
165 309 3 306 0.04+ 0.2 1.0 £ 4.4 _ 0.02+ 0.1
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XP. pinaster 130.2, 0.04 % EIEFICEL, BRBEFREONE -,

BRI, XP. thunbergii 13 20.6 %, XP. luchuensis (7.5%), XP. densifiora
(5.0%), XP. massoniana (5.0%) O 3MARIELBOHUL T3, Ui LhOM A€ TIR0.6%~
0.01% DHEHTE LD TERDL» X,

CNOEREENCAIKERIZ, Tabl 6 KLddtk 0 T, XP. thunbergii ® R KX
68.9~100%, 1HELD OFEFETHIL 3 ~60k, RUTHE2~RHLELL>TH Y OERE
LB LTV S, 2EEICRE L SRRRENS, 1RES D OREEFHREbHTHEL, KX
ROBUBE,L -7, UL 61, 64, 65FORERTIE, HEERIO~80ZARL, 1HREYDORE
BTIHTH20.5~60.4AER LI, LA MEEDOS DI 4B ORMERL, FEE2ELTh- &
bEL, FREERTHHBHBERL, BONILEBTOABHREEETH » 7,

XP. densifiora DRERE T, QEEDII%BEHR &, 63, 64FKF TIHIT60, 65%%RLRITFT
Hote, UL UEBOREBFHIEIIFEERE LT PEON, 1REMDIL.TH, KRERIBBER
L, BalilR7.2%%xR0L 1,

X P. lgede OFEREIISO~B0%%LOL, REEEXBUTHEFORERAERITLONIIL, &
QOHEFERAL TII3ATEA IV T252R %15, 64% TH -7, 1BREYU D OXREFEFHTII2HET
8.3MAERL, MOREMEE T 1RICAKTNIRETH -1, 62EFEDHRERIB. 2%, BTFeHb.4
%BERLT,

XP. luchuensis ODRERE (40~67%) IREEEEABLTRERZALNT, 1REYDOREE
FHTRLT~20. TR OEEEZR LUz, BERIZE.0~62.0%%2 R L, REBFOLEL-763FEE R
12. 6% DE VB FREER LI, MEETIZLOBEEL, MOER TR 0%HIBRERLL,

XP. massoniana TII644E L654ED 2 B ORI TH B9, BOMKEE (85.0~76.4%) % R
L, BEOHARHT b~ LbE,o, 1RENDOFRERFIIIS.2, 7. 1N TH S, REERTE
16.4, 18.5%% R, RO OD T EER LI, BTFRIETIES.3, 4.4%% KU,

XP. rigida Ti363, 64K TT2.0, 3. 0% DRRCRLURIFTH o748, 65FKETI348.0% &9
PETFTLE, 1REYDOFEEETFHTIZ0.02, 0O EFEFIEL L, TEERBIORED &
CICEL, RENMFONBNTEELD LK,

X P. pinaster TRIEEFE AT T26~BLOKRELDL, AMEENS > L HEL, 62A4EREM
Bhotee MBMUARTOREAENHAT, CEERRDA 2NOEERFHESRIICT XS,
REEAEEOENC EE LD LT,

XP. banksiana OREICENTS, HRRIZEFELBELT2.5~63. 0% DEDOLEC E & % 7R
U, ELE->TREL LN -TVE, REBTFHEONIEEIL63, 64, 6OFEORKET, 1IREXH
DOFRERIZEIFEE NS > b E24.6HERL, MMOEFETIR IR AT hok, & ICBMESE
DFERIIS5. 2% %R L, BECBNTHI5 1B THOEELD bEMLD,

THhSDRRICODVTEOBODEMTIC L EEREORMELITII~ e TTHRETRINTO
MARHTO0.5% KETHEENH Y, B4 OMARRM TR XP. thunbergii & XP. densifiora,
X P. luchuensis, Xpinaster, X P. banksiana B X ¥ X P. densifiora & X P. massoniana
R, X P. massoniana & Pinaster, X P. banksiana R, X P. taeda & X P. banksiana [,
X P. rigida & XP. banksiana T TZNEN 1 BKET, £72 XP. luchuensis & P. massoni-
ana BXY P. taeda L P. pinaster I TiE 5 BKETHEENALD ORI, MOBARET
REBLERALEDONIE o, Lz ->T, X P. thunbergii ® X P. massoniana |2 &¢h
EBIKEL, P banksiana hib - EHEL, MOHEAEBTRII VR >F UV LEIZAS NI
no f:o .

REEFRONRIBOERIB LR TROSZBKETHEELALDON, M OoMGEH TR



139

XP. taeda & XP. rigida, XP. pinaster, X P. banksiana 1§}, XP. pinaster & P. banksiana
B, XP. rigida & P. pinaster 8 XU XP. banksiana [l TIIHFEENIE L, Z2OMOMASERET
B 1% KETHEEENLED O,

FERLLENICHD &, 0.5% KETHFREEZA LY, fHcOMEEMTIL X P. taedal XP.
banksiana BT 5 BKETHE A H LY, XP.rigidal XP. pinaster BITI1331372 &, fiOMA
R TR 1 BKETEEEBAED LN, UL LRSS, BFREICDVWTHASE XP. densifio-
ra & XP. massoniana [, XP. taeda & XP. rigida, XP. pinaster, XP. bankswana B, X
P. rigida & XP. pinaster, P. banksiana Ff, XPinaster & XP. banksiana [ TREZEIIIL,
DM AERH TR 1 B KETHEERA LD S N,

NS OHBRDPSIHO IS L DI, P. thunhergii i\ P. faeda, P. rigida, P. pinaster, P. ba-
nksiana 13 E DHAERIRITEAERMBAROGeTH D, P. densiflora % P. luchuensis, P. mas-
sontana 73 X IZTRETH B T LEAHHHL /o,

YIS (1964) D7 awv e ) avdkav =V EOMARIE, /uev A7 ThH=Y EOMA
2L0bFOREERL, BRHEO®ENC &% A, Wright (1958) 513 Sylvestris 55| DM+ 1715
W, P. thunbergii | P. thunbergii, P. densifiora, P. massoniana 13 ¥ %338 L, P. massoniana |2,
P. densifliora XD L NAEMTFEN, RAEREABRZESIBKNBLLETHIEERELT
VWE, ISIEN (1961) RAKDZ avyR7h<Y3BLTT 2 Y HEDQLDEYD, 3~y
EPT I TEDOLDERNT 2 WREMOFHNC LE2DNTV S, IEH (1961) >3 P. thunber-
gii ic P. taeda, P. banksiana, P. pinaster DIEETHROEZLOBHETAE, TAU S
FEOLOTHHRTHHELTWS, £, HjH (1965) 2/ n=y t7—F =y EOMAEML LM
FMEAEZREL, —INEEELBELTHACEA2ON, B (1951) SR TH=YBLU 70w v &
F—F ey EOLRMORE, BEAERRBITH LI, F—F=y (18) X7H=Y (18) »
5 1ERE 150K OB FABLC EAMELTNS, AERTEINL T AV HEBLU I —0 v
EDHLDEDHERHRTE, KEEFEICE->TRAEEET2bOTHLICESNIEAND BN, BE
S U THEERTREOSNE potc, LALINSDUENICRERRECE T OUHARRNICRET 3 b
DbhbLEICELNS NI DNTIFHE965) L7 o =Y THAHE Rk > THAREE
fgC L AR L, %7, Wright (1953) % Plym Forshell (1953) 5 & =y O Dh OB TH AR
BOEE LS LTS ,—J Fowler (1965) 13 Red pine THER L 74 12 0E 5 78 <, Mewilliam
QBN RBZM U= HTIIEARRABELEDo L EHREL TV, I N5DHEICDNTE, R
BRI > TS 24 8NH B LRSS, LM -T, BONAFEEFER, £ DEDHIEHY DR
HRREHA, FEDANRERLTHoZEETOERELI U REBAOREBEBLUZHRE
DOEDFEN O IR OBEDO MR EICLEbDEEbN S, TAREREORERICDVOTIE
Max-Hagman (1963) % Macwilliam (1959) 73 FiC & > THRO T, MO, “BEOT7 I /B
BMERBECOONTOR 4 3D 205, ¥RITEEDN, SRNRETItICEsbDEEDNS,

DIk m=y 2 MWBE LT h = W OAREE <Y EOMAGRICDOVWTAEROBRTA,
OB, EWKTYTRAAT 5 REMTIE, MOoMBRICHHT 2 RBHED bRENES
Th T, BIFEEELEECHICHET ZMEREDLNTED, CHoHENSHLOBRICDNT
BROMETHS AT LI, SOIYEARRBOER &L MAHEN: & OBIRIE EICDNTH ¥ TE
KUt

b) HREBIUETOKE I LRIFRN

COHETRBEEZHETEONLKEPETOREILZhSORFRBICOVT, BBLZOMHEMA
ONTON, REDOEBREICOVTORETIOIFELLE LD,

BONTHREPHETFORE &R Table T CLDTEBYTH S, LTHRRORETIZ, XP. thu-
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X P. densiflora | 3.7cm Th > &bk, (Lo G
KT 2.0~3. lcm TR EAEREEZAED SN B,

,w-,; + C
XP. thunbergii 13 IR MLOMAHE LD PPANENLD TH

nbergii H 5.4cm TH - & B <,
X P. desifloral3 5.1g T

Tld 4.5~5.1cm OHiHAE LD L7,

X P. massoniana, XP. luchuensis,
Sto, HEEICONWTA S E, XP. thunbergii 1316.0gTH - & b <,
Table 7 Size of cone and seed obtained from inter-specific pollination
‘ ‘
X P. X P. X P. X P.
pinast. | banks.

X P.

|

A
Male X P. X P. X P.
I Parent | thunb. dens. taeda | luchu. | masso. = rigida
Items ‘ ‘
g | | | | |
Length (cm) 5.4+0.4/ 3.7+0. 4‘ 4.840.4 5.1+0. 3 4.84+0.3 4.840.7 4.5+0.5 4.5+0.4
Bk o | | | |
Width (cm) 3.0+0.1] 2.0+0. '_’,‘ 2.6+0. (ﬂ 2.9:20.2 3.140. 2 2.640.3 2.5+0.3 2.6+0.2
Cone ACE- - ‘
Fresh ‘ |
weight (g)  |16.0+3.1 5.150.912.74+3.212.741.410.6:+3.310. 1-:3.6 8.8+2.610.0+3.5
=2 (. 1 | ‘
Length (mm) 5.7+0.6 5.5+0.5 5.8+0.4 4.5+0.3 5.2+0.2 5.0+1.0 5.0+ 0 5.1+ 0
T i (: . ‘
width (mm) 3.340.6 3.0+0.4 3.0 0 3.0+0.3 2.9+0.1 4.0+ 0 3.0+ 0 3.0+ 0
Seed i Eh ‘ ‘
Fresh
weight (mg) ‘19.0‘:*.2.217.1T1.819.2‘71.2;14.1‘1.8{15.3,%1.6 9.0+3.014.4+ 0 14.2+2.0
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luchuensis

bo kb,

XP.

XP. banksiana

XP. taeda

XP. thunbergii XP. densiflora

XP. pinaster

XP. massoniana X P. rigida
The three cones of hybrid obtained from each inter-specific pollination.

Plate 2

=
i)
T



141

Tid 9.0~19.2mg &t #DEIT K & {, X P. taeda % X P. thunbergii i3 19.0mg %35 L,
X P. densiflora %, XP. luchuensis, P. massoniana 13 X3 14~18mg % R L 1225, ﬁfg@,‘éﬂé-ﬁ-
TEIFHEEERBSD  ERS BRI BRI -7,

FONIFHERBFDORIFRE (Table 8) LD TH B &, BEMIMARICE->T (2~1,467H)

Table 8 Germination of the full seeds obtained from the interspesific pollination

T iEm

. parent X P. X P. X P. X P. X P. X P. x P. X P.
N
prc] \ thunb. dens. taeda luchu. masso. rigida | pinast. banks.

Items

] ! \ ) !
® M M | J :
No. of sowed 1, 467 385 243 2,333 669 3 2 | 97

seeds

I

No. of germi- 587 246 236 670 235 0 0 41
nated seed-

lings

Percentage of 40.0 68.9 97.1 28.7 35.1 0 0 42.3
germination

FRCCELS>TVEDT, FHERBRFREEWRTICLRIRETH 7, L L, XP. faeda T
ZRIEARGT. 1% (243K, 236RLFRIE) OFWEEbH ot , T, XP. thunbergii, X P.massoniana
2 EDOMARTRIO~WOZORFREZ LD LI, FEPERICI>TE2RODOER0RED, &
> & D L[S NIE - T,
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Résumé

The experiment was carried out, during 1961 to 1965, to see the degree of intraspecific cross
in Pinus thunbergii, and also the cross-ability of interspecific cross, using Pinus thunbergii as the
female parent trees, and P. thunbergii, P. densiflora and other six species of foreign pine as the
male parent trees planted at Kamigamo Experimental Forest Station of Kyoto University. The
outlines of the results were as follows :

1. Flowering period of male and female flowers

There were striking difference in the beginning of male flowering by the species, namely, P.
banksiana had the earliest one and the blossoms for a long period and the order of flowering was
followed to P. massoniana, P. luchuensis, P. thunbergii, P. taeda, P. pinaster, P. densiflora and P.
rigida. However, they were some difference among parent irees even in a same species. The
beginning of male and female flowers had some relation to the arising period and its degree of
temperature. The germination of fresh pollen in these species was about 50 to 90 percent.

The temperature of inside pollination bags was higher about 10°C to 15°C than the open, so
that a part of female flowers was often harmed their development by such high temperature in the
bags.

2. Introspecific pollination

In the self, cross and non pollination, the seeds fertility of self one was lower than the cross
one, and also the seeds set were scarce in non pollination, because the full seeds obtained were
few. The size of cones and seeds was the smallest in non pollination as compared with self and
cross pollinations and it was no significant in self and cross ones.

3. Interspecific pollination

P. thunbergii cross P. luchuensis, P. thunbergii cross P. massonina showed high seed fertility
in annual means. On the other hand, P. thunbergii cross P. pinaster, P. thunbergii cross P. rigida
few yielded the full seeds because of failure to cross with such two species. In some year of poll-
ination, the full seeds were obtained even in P. thumbergii cross P. taeda, and P. thunbergii cross

P. banksiana. However, it is not cleared for these reasons.



