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Table ]l #H & ¥ % © X # #M & & b #
Cross combination of each family investigated

RS BB KREFS X K M A2 A b ¥
Group of cross Index of Cross combination
family
A - I 1 duEks 25 (BEMI/ o—-2) BRZ%
P. thunbergii KITASOHMA 2 clone of plus tree wind pollination
Py 2 £ B 18 ( ” ) 7
TAGA 1 clone of plus tree wind pollination
3 Lo 47"—%( ” ) ”
MIZUNAMI 4 clone of plus tree wind pollination

7 a2y XFIER 4 su=vitiEE 25 [7o=vitlE 28X 917 v T7hH<=y] (BAEMNE Nos)
P. thunbergiiXF\ KITASOHMA 2 [KITASOHMA 2XP. massoniana] KANTOHRINIKU No.8
(P X F) 5 zuwvgd BH1BX [JowvdE BHIEXIA4T707Hh=V] (BIEME No.3)
B TAGA 1 X [TAGA 1XP. massonianal KANTOHRINIKU No.3
6 su<wvi BAEX [vowvk R4S X s14007Hh=y] (BEAKE Nob)
MIZUNAMI 4 X [MIZUNAMI 4 X P. massonianal] KANTOHRINIKU No.5

X
X

0 # i 7 so<vitHE 28X 40 T hYy

P. thunbergii (BAEMENO.5, No.llB XU No.l20FREATEE)
X P. massoniana KITASOHMA 2 X P. massoniana mixed pollen with KANTOHRINIKU
(P X P) No.5, No.11 and No.12
F, 8 sun=v®E BISXIATY/THRY
( ” )
TAGA 1 X P. massoniana mixed pollen with KANTOHRINIKU

No.5, No.1l and No.12
9 Juwvi RASXIALTVThH=Y
7”7
)
MIZUNAMI 4 X P. massoniana mixed pollen with KANTOHRINIKU
No.5, No.1l and No.12

ATy They XN 10 947 v7Hh=y (BAEMEN0I) X [7ox VBB 4EXIA 9 v ThH<T Y]

P. massoniana X F1 (BAE#RENo. 5)
(P, X F.) P. massoniana, KANTOHRINIKU No.91 X B.
B: [MIZUNAMI 4XP. massonianal] KANTOHRINIKU No.5
MFER X 440v7hey 11 [Zo<vitBE 25EX54 7 v 7h=V]
F1 X P. massoniana (BIHMBNo.6BLY NoTDRE) X 447 THA<Y
(Fi X P.) (BIEMAENo. 5)
B, [KITASOHMA 2 X P. massoniana, mixed pollen with KANTOHRINIKU

No.6 and No.7] X P. massoniana, KANTOHRINIKU No.5
12 [7o=vitHE 28X 919y 7h=v]
(MHEMENO.THB LY NoIDES) X #4 7V Th=Y
(BIEMENo.11)
[KITASOHMA 2 X P. massoniana, mixed pollen with KANTOHRINIKU
No.7 and No.9] X P. massoniana, KANTOHRINIKU No.11
13 [(7o=vitlE 28X 247y 7A2y] (BAEKENCY Xy 47 v TATY
(BYS#ENoO.12)
[KITASOHMA 2 X P. massoniana, pollen of KANTOHRINIKU No.9]
X P. massoniana, KANTOHRINIKU No.12
14 [7e<v®E HISXF4 7773 v] (BEKENG1Y) X 47 Th=y
(B9 #MENo. 5)
[TAGA 1 X P. massoniana)] KANTOHRINIKU No.19
X P. massoniana, KANTOHRINIKU No.b
15 [7o2evE B 15xs147v7h=y] (BAEKEN.. 1) X 9149 vT7h=ey

(BISMHENo.11)
[TAGA 1XP.massoniana] KANTOHRINIKU No.l
X P. massoniana, KANTOHRINIKU No.11
16 [7o2vE HIBXs147vr7h=v] ( ” ) X ZATVTHRY
(BIHMENo.12)
[TAGA t X P. massonianal] KANTOHRINIKU No.l
X P. massoniana, KANTOHRINIKU No.12

gATYTHh=Y 17 947 v7h<y (BAEMKENID X #4477 ATY
P. massoniana (BIEMENo0.5, No.llB XU No.l20%RREETERD)
P, P. massoniana, KANTOHRINIKU No.19
X P. massoniana mixed pollen with KANTOHRINIKU
No.5, No.11 and No.12
18 249 v7H=y (BAEKENO.13) B}
P. massoniana, KANTOHRINIKU No.13 wind pollination

#D B BIUBBIIBITIRBEXROEIN, HUZHF FRAD OBRL cBEOEHEH ST,
2) B:BHCB I ARMBARDOELHIL, UL FRA» SBFRL BEOEHEH 5hT,
Note 1) Male tree name of groups B: and B. show the individual name in F: family.
2) Female tree name of group Bs show the individual name in F: family.
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Fig. 1 AYREFHMTFEC X 3 8RR OTEORSHH
Characterization of 12 traits of Pinus thuberii X P. massoniana F.,
and back cross groups arranged by using the biometric analysis method
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NIRBEHEERO MARRICE - 70, REOFEAER, KU () oBAKRY, X#E D
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Table 2 HENEH G HEECHORERKR

Result of morphological traits and needle color traits investigated

i fE [i§] 4 (=3 Morphological traits ¢t T f5 2 E needle color traits
ZRHERE B #  Trunk J18% Branch §t i3 Needle &t i3 Needle
Areb BT EHE MRE ME K X & Kk & 5] SE #wh #iby L B Bl Vaita?  RHEgY 5 -
i ERRES L2k f& % (BAED (KED I — FNo.®
Cross Index Tree DBH Stem Length Thick- Length Width Low Twist Bent Bright Hue H° Chroma Color Cord No.
combi- of height volume ness of index in in Hue in name of
nation family stoma Oct. Oct. angle Oct. color
m cm 1 m cm cm mm  %|Low [B]Cycle
1 491 8.67 17.2 1.84 2.55 13.44 1.55 8.3 0.68 3.5  40.85 7.8GY 132.3 14.66 BERHER 3716
P, 2 4717 8.37 146 1.76 2.33 14.65 1.49 8.7 0.65 3.6  40.85 4 132.3 14.66 ” ”
3 5.11 910 189  1.96 2.82 1478 1.55 7.3 0.63 33 39.90 ” 131.3 27.70 HER MR 3707
S Average 4.93 8.71 169 1.85 2.57 14.29 1.53 8.1 0.65 3.5  40.53 131.97  19.01 Dark green
4 4.36 751 121 1.79 286  14.86 1.54 89  0.56 3.8 4444  56GY 1218  30.98 HER - REER 3508
B\ 5 4.75 9.01 166 1.88 2.62 14.49 1.32 69  0.55 3.3 44.44 ” 121.8 30.98 ” ”
6 4.48 7.20 103 1.99 2.92 14.90 1.37 7.2 0.68 3.8 44.44 ” 121.8 30.98 ” ”
S Average 4.53 791 130 1.89 2.80 14.75 1.41 7.7  0.60 3.6 4444 121.80  30.98 Dark yellow green
7 5.04 10.75  24.0 2.62 3.77 18.71 1.33 7.2 0.68 37 4444 56GY 121.8 30.98 H0R BEEARR 3508
Fi 8 5.63 11.69 316 2.45 3.17 18.14 1.28 6.1 0.46 3.8 4444 ” 121.8 30.98 ” ”
9 5.16 10.62 253 2.17 3.00 18.93 1.23 5.5 0.67 3.7 4444 ” 121.8 30.98 ” ”
SEg Average 5.28 11.02 270 2.41 3.31 18.59 1.28 6.3 0.60 3.7 44.44 121.80  30.98 Dark yellow green
B. 10 5.50 852 176  2.07 2.69  20.56 1.27 61  0.63 57 3511  55GY 1230 20.23 EEREEER 3509
S5 Average Dark yellow green
11 575 11.09 284 245 3.20 1844 1.09 51  0.76 42 3511  55GY 1230  20.23 HER-REEEE 3509
12 5.24 9.24 187 1.96 2.57 18.73 1.08 55  0.67 4.2 35.11 ” 123.0 20.23 ” ”
B; 13 5.29 9.29 209 2.11 2.57 18.48 1.09 5.5 0.67 47 3511 ” 123.0 20.23 # ”
14 4.34 766 11.1 1.74 2.64 16.70 1.08 47 034 48 4444 5.6GY 121.8 30.98 ” 3508
15 4.94 8.46 158 1.93 2.73 18.38 1.07 56  0.48 39 3511 5.5GY 123.0 20.23 ” 3509
16 5.14 9.60 211 1.93 2.64 18.60 1.06 48 049 43 4444 5.6GY 121.8 30.98 ” 3508
S Average 5.12 922 193 2.02 2.73 18.22 1.08 52 0.57 44 38.22 122.60  23.81 Dark yellow green
B:+B: DYy 5.17 9.12 19.1 2.03 2.72 18.56 1.11 53  0.58 45  37.78 122.80  23.30
(B:+Bs) /2
P, 17 5.28 9.34 202 2.24 2.91 19.99 1.09 49  0.56 58 3511 5.5GY 123.0 20.23 Bk REHERR 3509
18 5.54 10.056 21.8 1.94 2.80 19.04 1.05 53  0.37 6.1 35.11 ” 123.0 20.23 7 ”

Mg Average 5.41 9.70  21.0 2.09 2.86 19.52 1.07 5.1 0.47 59 3511 123.00  20.23 Dark yellow green
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Table 3.1 ME e NESERBLUBRMBEDO IERKICEL S
HASHT TAEI WL IBR R ORE
Result of classification by using the discriminant analysis
on tree heigth, DBH and stem volume data of 18 families

REH K% SHEINCRERE (EE LWRAEORIRD B

AEE O Classified family %

Group Number of (in the order of their desires) Clas-

of family with - sified

cross in group Fi947° Py,%47° By+Bsg47° Pi447° Bi#47° ratio
P.# 3 3 1,2 66.7
B.E 3 5 4,6 66.7
F.# 3 7,8,9 100.0

B.+B:# 7 11 16 12,13 10,15 14 28.6
P.# 2

18 17 50.0

25 SHEINHRHORFR, KRESERT, UFTORTHE L,
Note Numerals shows index of each family ware classified. in the following
tables are omitted.

Table 3.2 NEDESBIURED2EKICLS
RS THAEI N8R RZ OB E
Result of classification by using the discriminant analysis on
length and thickness of largest spreading branch data of 18 families

REMH KR SEE B (EF LWRRBEORIRD IR
AEH  OX Classified family %
Group Number of (in the order of their desires) Clas-
of family with- sified
cross in group P%47° B%47° Be+Bs¥47° P47 E947° ratio
P 3 1,2 3 66.7
B#¥ 3 5 4,6 0.0
F# 3 9 7.8 66.7
B+B# T 12,13 10,15 11 28.6
14,16
Pt 2 18 17 50.0

(2) BOBH - COREE, WENEY A FHOELL/NSVENEE L, £07®, Table 3.20
RKIAICB CDNARTIC &L > TR LTS,

B BOKRR, P41 TEP. 94 FBE LI, FIEOFRE, RMIOF. 54 7E15 Y 785 P,
4 FIB Lo Bo+BBHOERIE, P 947, Bi+B:s ¥4 7BLUF, ¥4 Ficsyiphitc, B:+Bs
BOSED6KRIE, PiyA7E73P 54 F~DEFDERLT,

() $HEOE S LIFORHE - KREORFNAR 12, M L P BHCEVWERENAT 318, 8T,
B0 bOH» SBIETR L 2o Table 3.3iIchF ok Hic, BIBOKRIE, By FEP 54 Tichh
Nize FIBEEB +BRORERIZ, T NTENThORMHIHYTZ 22054 Fic@Ll. ZOK
B, BiEHEP, ¥4 TIOEFY, 7B +BBEP, 74 7T ~OEEEEF D 2R L1

) SALOFEL--Table 3. 4R Ltk i, BiBRRE, P94 7, By 1A 7BRUF. 71 75
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Table 3.3 HEORIBIUBO 2EHIZL?
HAAH THES N BRROTEE
Result of classification by using the discriminant analysis
on length and width of needle data of 18 families

THM  FFR S ncEiE (€ LVWERIEORID H 7R
H5EH oK Classified family %
Group Number of (in the order of their desires) Clas-
of family with- sified
cross  in group P 47" Big47° Fi447° By+By¥417° P,%47° ratio
P B 3 1,2,3 100.0
B.# 3 4 9,6 66.7
F. B 3 78,9 100.0
B, +B:;8 7T 10,11,12, 100.0
13,14,15,
16
PRt 2 17,18 100.0

Table 3.4  KAFIE D 1 ZHIC & B HHN ST
DEEINI 18R R OB
Result of classification by using the discriminant
analysis on low of stoma data of 18 families

R KR o B I n o B B OB RPIRS
HSEEH oK Classified family %
Group Number of Clas-
of family with- sified
cross in group P47 Bi%47° Fi%47° B:+Bs#47° Py%47° ratio
P 3 1,2 3 66.7
BB 3 4 6 5 33.3
FL#¥ 3 7 8 9 33.3
B, +B B 7 10 12,13, 11,14, 42.9
15 16
P& 2 18 17 50.0

hhite, FIBEREB. Y17, F.94T7BXUB,+B: ¥4 7icsiptz, 72, B, +B.BER I,
Fi 347, B:+B:s 54 FTBRUP, ¥ 1 Ficphiic, SOFEIE, HOBE EREIC, FREZOE
ELEUNG, PiEEP. A NDEFE RS, £, FiE, HEOEE FOHEE (r=0.935, &
KEEL %) ZRTHDTH -7,

(5) $EDEN LN DL -Table 8.5iR Ltk Hic, BIHERE, P91 7E25Y 7 FD
Fis4Fieghbhte, FIBERE, ¢T84 7B LT B, +B.BHOKR’, Fl947, B+
B34 TBLUP, ¥4 Tic5 i,

PDltokdie, BREARBHEEDOE A TROBMEHINE, HECRILIED2EMICLEb0TSH -
too E70, BARROUINE, Table 3.1~Table 3.6%EBL T, FIEBEELTVWS, LT, EL
BT, BCLRRMIC, HAEREBEERLEHS, JEEASHORAE 2 3RADE M HF
W& » TP B E 1P BHCIE S AR %2R L 72,
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Table 3.5 HECRNBLUHMPB O D 2EHICLS
HBISHT THEHE N8R R OB
Result of classification by using the discriminant analysis
on twist and bent index of needle data of 18 families

R KFR 4 X h - B B B R
AEE O Classified family %
Group Number of Clas -

of  family with- ———————————————— sifled
cross in group Pi4147° B %47° F.$%47° B:;+B; 547" P; %47 ratio
P.E 3 1,3 2 66.7
B.# 3 4,6 0.0
F B 3 7,8,9 100.0
B, +B: B 7 15 11,12,13, 10 71.4

14,16
P.# 2 17,18 100.0
Table 3.6 HEDD 3IEHKIT LB HBISHT
DEEI N8R RO
Result of classification by using the discriminant analysis
on brigth, hue angle and chroma of needle color data of 18 families

RHEH KR SEEhpEE (EF L VWRBEEORID B
E&HH O Classified family %
Group Number of (in the order of their desires) Clas-

of family with- sified

cross 1In group P47 Bi%A7° Fi947 By+Bs#f Py A7° ratio
P 3 1,2,3 100.0
B.# 3 4,5,6 100.0

i 3 7,8,9 0.0
B.+B:# 7 14,16 10,11, 0.0

12,13
15
P. 7 2 17,18 100.0

(6) et3Eth--THE, EESLUBREAIIC L 39IHR%ZTable 3.610R L7, BB EF BOEFRE,
Bi# 47 LIz, UL, B:+BiBORRIEB #1 FEP 54 Ticdbhl, ThoOHFIER%E
FEBELTA S E, PEHERY HERE I, TLMOBOLRRG HERE @il Twb,

2. RROFEHSIEE
D EASTIC & 358
ERAMT P 1, Table 412dk F 18FFROH, i & UHECHEMETICET 51008H (5D
ORI & » TIT - 720
A, BEE s 2B86~27 P Vol (2, Z,8L0%Z:) &&bic, RFARE, TR
DEEHR, VU, (Z,-Z, FHE LB 3EEL» & OFR) Of%27RT, BREFSEE, 2EKSTT6.3%,

3FHSTTBL.6% LT T
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(1) HH@oNH
FiEo SR, KRTFARRICK >, Z-Z.FHE Eic7oy b33 EFig. 21RLiz &SI, 47
V= FIHHENT, ThOD T V=TI, RO LS BRMRBOBTEAEKT 2 b0 L Bbhi,
O 1-Ho 7 v=713, #iE, WESERE #HE BIOBORSLERT, Lok S iclT
ZRMEES SHL, THALDEDORKEVF 947, KNS WP, EB DY A 7OMEEERT & D
Thotio @ 22HDP I/ V=713, $HEDRLFADTIEKT, LB~z Ld i, BHLEL THHOE
WP F 47, BEHIRS TP, 9 1 TORMEE RS D TH »12o @ 3OHO /M — 713, $HEE
DERNT, HOBMLD b, BHECRRLSONIHRHELRT OO TH 1, QREKEDO IV — 71,
HEORS LM T, BEXTHBYOREVWL, ¥4 7°E, Rk THAY D/NS WP, 5 14 7O
HHEERTHDOTH -7, Z»

F72, Fig. 2 & Table 4 O¥UED 5,

VVABIRDNTAL, TOMA00LEL e QAP
5o, W RHONEER, %t Qe ' I

Thickness of branch AR

“"Low of stoms lo5  »uoxz Q
r wmas {Q
DBY \

BB LUROES, BIRMOHEDN L \
[ILOFIH, BIUENEROHENES
THoteo LEM-T, TH56HEHEDE
i3, pROFTHIhTHE I LICL B,
7, Vv ESB0%KED b DI, HOK
ELHEORND 2HUTH 7o THD
20 DR, fthEBPPRIZ R, 3
FEAELBLTOV Y. HIR, BOBO
0.950, 0.865&75 %, C DHFHED 2 FpLSH Z
THA STV VIERIE, 100 -76.3 =

1
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N
P
LRe)

;

L]
Tree height
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HEORE e
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Fig. 2 To0FHRSORFHEEEICL 208

23.1%TH BN, SRUCHI > TEREE Classification of 10 morphological traits
B W EEbR B, by using factor loading on Z: and Z.

(2) 71, Z:Dfl (Ra7) X B3RFDHNH

Fig. 31, Z,-Z.FH ki, 18%%, 10284 B 3 5 10KTEMOIBRROEARE L b
DTHb, TOFH, KICBRIXSIC2B.TROERDO 0 455 5, BRI, —MICZ,, Z. 1 3HEHE
BTH 570, MECHEMEERTY, & CTEREREAEMELRL 7,
BURPICBHETI2ERETOL, 28BXU3R, PHOERTH-1, 72, THHDKREFHE
LTHAT 54, 58X06, B BORRTH -7, BNEROITEI8EP.HOKRTHY, & 18
IRBOT, 8BLVIEF HORKRTH 7o, OB I, IBLONVRKBICHATS2ERIE, B.+B:
BORZRTH -1,

2) HEHAEEIC Y - T OB

EBEADT I & 5 BAERNOFRNEE & 0 BBIICITS 700, ERAMTEFEED 10FHE %515 &
T BHBIST D ORERE M 1o
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Table 4 S ORK, NTAMBE L UH TR

Eigen vectors, factor loadings and contributory ratio

of principal component of the correlation matrix

& B R ERS DHE PRR=VCih FR S D5
Eigen vectors Factor loadings Contributory ratio
Traits
7 72 Zs F(Zl,ui) I"(Zz,ui) Vo % \/T/i

(Variablos) VADYA: VAD 2R

1 & = 0.383 0.068 - 0.447 0.854 0.095 73.81 90.32  0.8%91
Tree heigth

2. moE & 0.378 0.242 0.008 0.843 0.3% 86.64 86.64  0.9308

DBH

3. ® M vy 0.384 0.239  -0.081 0.855 0.390 88.33 88.88  0.9398
Stem volume

. T B o Kk & 0.355 0.316 0.184 0.791 0.517 89.29 92.09  0.9449
Length of branch

5. T B o K & 0.241 0.336 0.615 0.537 0.549 58.98 90.22  0.7680
Thickness of branch

6. & ¥ 0 K & 0383 -0206 -0.043 0.854 -0.337 84.32 84.47  0.9182
Length of needle

7.8 ¥E o g - 0.298 0.391  -0.021 - 0.664 0.638 84.81 84.85  0.9210
Width of needle

8. X L o 7l ¥ - 0.318 0.357 - 0.024 - 0.708 0.583 84.10 84.15  0.9170
Low of stoma

9. ¢t o & h - 0.008 0.407 - 0.610 - 0.019 0.664 4417 74.90  0.6646
Twist of needle

10. $+ E D il A5 v 0204 -0424 -0.082 0.455 - 0.693 68.64 69.19  0.8285
Bent index of needle
EEE 1. 4.964 2.667 0.826
Eigenvalue
HFhHE % 49.64 26.67 8.26

Contributory ratio

REFHGER X 49.64 76.31 84.57
Accumulated contributory ratio

v 2.228 1.633 0.909

22
4r \
I
7
o
2r 3
o @
- 4 2
m @ 2 2
[
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I4
A
_4 R ST, - " S )
—4 -2 0 2 4

Fig. 3 RS H X OHISTIC & 3 8FFROHH
Classification of 18 families by using the principal
component analysis and the discriminant analysis
& 123,18 : REET

Notes Family number
1LI,-V: T & » THfE e S v — THF
Group numeral classified by using Discriminant analysis
KB - HHSTIC K > THES W FRE

Solid line Families classified by using the same analysis
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Table 5 JEEMEEIZEHICESCHIISTICL-T
SBEEI N8R RO EE
Result of classification by using the discriminant analysis
on the ten morphological data of 18 families
HEH e 4 B & h kBt B OB HHIR
Fancyicd DI Classified family %
Group Number of Clas-
of family with- sified
cross in group P47 Big447° Fi%47° B:+By¥47° P.%47° ratio
P Bt 3 1,2,3 100.0
B.# 3 4 5,6 66.7
FE 3 7,8,9 100.0
B.+B.# 7 10,11,12, 100.0
13,14,15
16
P& 2 17,18 100.0

F AEshcHBRORT R, FRETEET,

Note Numerals shows index of each family ware classified.

HBAHORERIE, Table 5 ITRT 52D 7 v —FiHShhi, HASHICESWTFig. 3 IcER
THA TR LI, ZORE, OP BHOLEREB RO 1I%XR, OB HOBYD2KE, OF HOLK
% @B.BEREBEHOLER, BLUOP.HOSFERENL 1,

LirL, BEOERL (FREEETT, UFOERLEL) W, P44 7B LTHENTEE b -
fro 1o, TOMNER, 7 7Ry (REEME SEREME BEME BOE, Medianik,
WardiB L OAZERE) Mtk > CTbTEBMd o7, UL, TOPBEEB LI, Table 2i0mR L1
R (M), 73R, PES X ORMAMIC L ZHBINT (Table 3.6%288) OEZEMA 2 C
EILE-T, BREKNET B ENTE I,

VLD &SI, 5oORMBOKRMER, ML > THABDOIREMAS D, X owciEmE
MK B EICE->TEOREENEE BREREBT,

m & =

1. THICLIBEHR

D $ORHE BT 2 /NS & TSI X 55858

FOBTE, AMIEENAN D TR L - 2 Ba 0l WIFTR, BEM HFHE L0d) &,
K= 430,46, MUsiERos 3.67, X/BMMMED 3.983CThHtc, T, MEMICK»FEOP Bicxd
BHEZENENL.07], 1.265 1.598T, FrP.BEEDMF 0.976, 1.136, 1.286& 7% -~T, WEHEEEH
MR BV CHRERBER L, JORBEREOHR, FRUBHOREHAEEL23%% (PO
KPR E) OMBKIIFEILB T 2BMEEATOP BT 204522100 L >TWT, Z Ok
THEFUEME L TV,

B EOBEIE, RRICL-> TUNEBERBHOSND 0D, AR OME, K8, RNEEXB LU
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BMBEO@ESENEN -2.67, -2.16, -2.90&E > Tk, ThoDOREMICK 3P Blicxtd 5hid,
ZHhEH0.919, 0.908, 0.769& 78 -7z, BB, P REEH~NTHET-8.1%, MESEHKET-9.2%, &
MBT-23.1%E720, DIEDFH >, THICKHLT, B +B.BOBE&IIE, FHEO O/ 0.00,
-0.17, 0.07T& - 2o MEMICE BPEICHT BHIZENEN1.049, 1.047, 1.130T, %P, BCH
3 3iE 2N 700965, 0.940, 0.910E % %, TOXSIC, B, +B:.Bi, P BLD & LE - o2,
P.B XD bF -t BiEOKERBHF OZMICHRE L REE, BFRBILE > T, EREHKH0.75
EEmEon L HERlEN B,

Hm Y b, FHOLEUREE LORBERILOVT, Ao VNBEL thAEE L 2 —
ABEESOGNRERM, LB LUOMTERBENORABI ToMS, MEERS L UEFROFHE I
L0, REOEBAROEENEDONIIEEZWMEL TV,

CHOEDTEND, RUKHEICK > TIRBEED 3120103, FHLY bBRT VS L5 KB TRET
B ChERG Z2B~ORMEITS D, E1EBF I XP DL > BHSMAERITT 20 END B 5L 3,
C DWSHAN OB, FESORNT > L ERTEIERL >V 51D

2) B HEOFEH X 2mBl o

(D) BOBHEIC-2WTH, Fi#HE, IBORS, KL bMEESEER LI, $h, RULKKICES
IBOESICELTE, B BEP.B~NOEZEE, BRI /EBHEIP. B DEHFVER LI, LD
L, DHEORSIBELTE, RUMEIRTR, WHEORSOL) TP BR3P BGIFEEs &1
TERD -T2, PFTERIICERET A2}, KERLRBICK - THET ZHEND A D,

(@) HEOFHI>VTR, B.HRES CHENICKEREERLAY, thoRBRERES, B K
LOFIH, RhBLUHMBDES, PBEP.BOMItH 7, Lhd, BEAEOKRT, B HIEP,
B0, $/hBHRP.EHOEFDE2TAMEMICL >, HEORE S OBRENLB. ik, thoHBEHE
THEREREE 7o G P BT » 10 BRE AR LTV AY, HE®RSEEE UEHRIC> W TR IL#EE
FEDO T BHBHEAL SOFELORBETREVEEZ SNB I END, BRSELL,

3) SHEBOREE

POBEMHIRTICYT ‘B’ %, oBomiBids s6Y~5.6GYT ‘#Hign ' 2L, 248
Nte TOXIIE, WThORLKBICBLTHEERE, KHREEE L.

KED 3, EFBAFLESAFEHVCERSMEEITL, BEXFOEBORB BRI (R
X Tl3Paternal transmission&->TW3) T3 &EHALMIT L,

1, = VIBICH I BHEBORMBIZICOVTIE, Wagners'™® 4 P. banksiana T, Dong 5"
# P.contorta X P.banksiana DEFZHT, 72 NealekSederoff® #5 P. taeda T, %L T
HHESY EH S LR UMM O P. thunbergii, P.massoniana 8 & U P. thunbergii X P.
massoniana T, FNFNERE DNA OBEERCHET 2RI VBESMIT LT,

LoL, AMOLS CEEZBICR LREEMZ T, 7avveysfgvTha<y LORRITET S,
RUBEIC D WTMIE LB, EEOOF $MHIFNUFE sLOMB5 FE P 1t 3 b0 2R
VTR, flcRohisn,

HH, ANETIOEROHE, EEICBVWT, F 8 B#, BLUBHCBY2—-HOKXRE, B
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BEOZNLD SR> THBZIZML, FRECHEIEML TV, £, ThETEHLORE
DEEICLDE, 940y ThH=VOHELEER BHEIEIEALEFRE LI, 108 TALKE
BHEO 2 APAEE TIhF THRA MDD, 2ORICEIET S, MFEMIB VT HRADID X b/)
SUEAETIHESEDONT VS, DI EMDS, FRAFNOBEOBREIZ, 7/ & DNA
LDV S OEFRIETFHPHEEL, SSKHENGHXOS2IEEREL TS, TOILIZDWL
T3, SR IICL - TS ZHRELSH S S,

2. THRROFKETHE

P RFREBRROZLUENMEL, ERAOH, HBHIB LT 525 —HHr0 3BOMHTIC L - T
SAARETH » 72, D7, BT, FREAE, BESIUCEMAAO 3 EHIC & 5 HBINHT O
REMU®KT 2 LIck->T, RBEEETIPKREEARELET IR RREDHENSOREE B o 12, &
%, Py, FiBXUB, « B:RRONERZ, ERAA, 7527 - aBLUBMAMMTO 3 FEEMS
OOETOTEL o 1p, O & IEENIEE D 10450 & 2 MBI THRIETE 12,

5O DM EHAD I8KRICBT 2R ML, TRRWEE T 23T 21T OBER
TRH-7chs, THICBHEST, $EVE, BESIUEHADOIERICX 2 EIaoREMA
BlEICE-T, KOBEEN ST,

HIBNMTOBRIC, $HEREMA 13K LoBa L, 0BHE (h—g—q, n: ¥ 7V, g
B, q: BHOB 0] LR 2M&T HARREOLVZVCEFEENLTIbLH 10 Lichi-
T, FRHEDPABRO &5 I HRADIEVIGEOHHNAHIC Y- TR, BROSNTFHEORANLE
ThDEHMEsni,
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Patterns of inheritance observed in several morphological
traits of ¥, and B, hybrids of Pinus thunbergii Parl. X

P. massoniana Lamb. at the age of eleven years

Migaku Sasaki, Kenji Onya, Kazuo YAMAGUCHD
and Susumu KURINOBU

Summary

Ten morphological traits (including growth, branch and needle characteristics) were
measured at the age of eleven years on the parent species (P. thunbergii, P.
massoniana) and their four groups hybrids (F:, maternal back crosses, paternal back
crosses, F'i X P. massoniana (in total 18 families)).

Fy showed hybrid vigor in growth and branch characteristics. The relative ratio of
stem volume was 1.60 for F versus P.thunbergiit, while that of the maternal back cross
was 0.76. This was probably due to the inbreeding depression resulted from parent - offs-
pring mating.

A paternal transmission of needle color was clearly observed in every combination of
mating. Multivariate discriminant analysis could classify 18 families into five distinct

groups when needle color was included as a variable.





