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Preliminary studies on the estimation of indices showing
plant types of Todo - fir (Abies sachalinensis) families
and their relation with growth ability.

By Suekichi HATAKEYAMA*

T C ®

BT 2 MFEORFOMENL, YR LIZECRROFN G, BN EbE 2 559 2 THEETH
Do LI, WUELT-ZHERMOLEBIFEIC DV TORGEIXST ), B, FROENOER FRS TRy, 22
T, RHECAFRORHED T, B2DUWNIHZ A AN K DHFENBRESINT N & RIS o8B 8 HFREDEMELC
FHECEAUY, BHRERR LOEm TERPIRKETWEBbN5,

BAE TR L 50580350, ZOFRANTL, INECHRTRAER SICEREICBR T 5 & oA L0
(TSUNODA, 1962 ; JENNINGS, 1964 ; MORISHIMA et al, 1967 ; THSENG and HOsokawa, 1972),

MATIE, b R~ (Ables sachalinensis) 1 DSERMNT “KOEAR” £V, BNENTHESHI R
DOMDILTND, ZIUTFEBIITH DD, BARDREHIBIZ LTI THL1 D, BEEMIZET 58 L HEE
MIZRe CEREZ 2 HiD,

N R~ ORRIECERINCER LI bDEHRD &, EFERINANAZ A T 5 LTI LITRD<,
ZDHEATNE, RERAIIRHEORAEOESL (MORISHIMA, 1967) LB X LD, D ZIZDT-EVEY)
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UL, “RWVEAR 358 E LB, BHEICBITDEETH DN, EMARE LT VERE RIS ES
D & OREIENTRNZD, MAROBFFECITEENTE 2 T ol

ATIE, TWEOREN LOTEARDZ A 7 OAFEREIEIC T2 EREBZ 25 FILLHE LT, #Eik
ARE LU TEERNRRKREWVTRD, HMIBIT XA 72t Lis, £7, EOINECE T, &R RN
VY DEA T EBPNREIT DR LB I eoTc, IBIT, &SN TG OEY PR L, I
AT TR R Y OEA TR D Z L DFMEET- LodTe, F72, FNRwYDEAThbbbT L%
R ONDHFIIA AT & LU T D RHHEDEA Z OffE AR ORISR Z iRt LT,

RO SPFAUNZ ER AHTZ 1 L8N ANAL LD, 7o L8R B8 (1967) 13RS T
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X o THARS N BN /2 5 L D~ MORISHIMA (1967) HIZFRSDHTIZ L - THAIOBIEE BA X H)
2L, BERIOFEIEA AR OB ERE ) DBHRIZOWTHE LT 5,

MRS LUSHEE

ZORBRZ S B EARORE R, ARER, M, dbE, )RS EENOENMTH 5,

T ISP 0.8ha OEEHEM 2321 T, Z 2 B IVEZ I Zh U 7= R0 D RSB B L 7=, FE R
ERROTZTNG AL, & IR 6 AT, ERFEREURFOAENIAEN S, O 2,500 A/ha & DE X,
(F D 3MSTH 1,800 A/ha THh-o7z,

Z ORI ARBREER D BN E 2 ORI T2, 55 1 RGBROTH « #H mARS FEORE -1 XHEFn
38 45 2 UGRBROAL AL « ) FEIIREFN 39 AEICEREL LT, F & ONEL, TN EHVE THIROEE, BB
RSO T ICI 2o 7o, FEREHAENIGR Z SR 4 K CRLE U7, HIEN 1 B 4 -4 (81
AIMEANCADNTE ZeoTz, FEAEILT Ty FOHFSEND 1555, 171y MI2X 36 K7D, 15554
DEF TR 144 AGHE LT-, e Shi-msy FEHR) OFffEh s, T bBER LR 53=11cLd Lz,

F—1 b R=YOXROEH

Table 1. Details of seed sorces of Abies sachalinensis.
R X X DFEH P T e
Experimental No. Seed source Location Number of families

THAT THAT HR 20

I Urakawa Meguro, Urakawa
fh i KEE 91
Tkeda Ohtsu, Ikeda
bR eIz PRV 14

I Kitami Wakamatsu, Kitami
JEJI JEJI LR 16

Asahigawa Tohma, Asahigawa

AT EIXEAONEICEHRT D LB bbb dmm, Rockk, TEHF, YHEME, SEEd, YFEE, B
B H, AHFEER, 2WEEDIRERDIINERED 10 WE Th D, BEVE & IHEMOBERRICT-WT 54
BT OH AR E COLFMEROEEVTH D, MLz 10 WEDH b, ZIFPRE 2 IRERDORE
x7ay NEYERE LTz, —t2 FTHLDLINAREEIT AT O F 2N TWETZA L LTz,

INTHE (FERGYSIHT)

TR IHHEDE Z IFIZHDNTIE, WANWARFBANE Z 720 T d A3, 2 2 Cld KENpaLL (1957), H
B (1965) HASHLUMGHITHENT 5,

F7, nAORFIN LR DRMGLENNTONT, PREORMEATE L7 & 3Hus, ZHORERIT PYoT
2T D, nflORTHLDLIND EBEZ BiLD, TR HHITE L% < OREEDT—% D/3F >
X &, FREERIOMBAICH & DN T, BERICKRERIREZ LD, FREMEOE L D D7 W it 57200
HEHIRETH D, LIzh> T, THEROBEKRE /2D L, BPIORTE P %, V72 NKe nd P> m)
(LT 2R (FGy) C, R RAROEE ZRGHNGHMEL K 5 & T2 FHETH D,



Z ORI, SHEEADREN BN 5 OT, SHBIGIHON D ITHHBREI TSR - 1) =0 & L &,

HIE, B~ bLEb LT, S BIUCAIBE L T EOERS L ONBIREE b &, TPEOIHRT:
ISR CEETARS

iR LB
TEDOF R MZERFs JOWWERHERS

TR ITISZEIFEOERAREINGHI UL 5 LT 56D THL, £, TGN ONZ HIE
ZIEIRT 5720, TG LT BIPEICOWT, SORTEIMERZEROFE A EMEZE LTz, /0BOmromi=ix
71y NAOHIEEARN IRV EZ DEE, DEIZL ol

Yijk = m+fi+ bj+ Eij+eijk

22T Yijk 3o EO T ay NESEH LD L, fildFERi OWVEENE, bjixT v v s j OV,
Eij H55%i L7 v j OREERZ 56 U eijk 1T858 b b,

Z ORI U723 o Todt L7226 1 UGRBROTRIT « fFEE b R~ V%R0 10 TR L, 5 2 Ukt -
TBNPESARD 9 T OF A PAERZER O EMRIEIFFR2 1T L) Lz, F 1KGRBRICOWCTAIUE, THPE T
AITERR & EVED 5% /KETHEZEZ LD L, mE, Bootd, YHEME, MUEES, TEFEOIFHBHE A 72
EDOBIHEIT 1% KETHEZZ LD Uiz,  MEPEIIHGE DZ 5%/KUET, 133D 9 FFEITT T 1%k
THEZEZ LD LT,

55 2 YGRER T o0 D T2 RIS DWW TUIATFIERCRZRIE L7202 72D T, 9B Lt C& 7pdoiz (3
-2) o ALRPEDZRTAIEIFTESIL & BENEDS 5% /KUET, 1E03D TIFEIZT T 1% KHETHEZEZ LD LT,
N EEIIRENED 5%k UETH 12130y, LD STWEITT T 1% KETHEAELZ LD LT,

F—2 WRABRIZIIT D N RV FRIEE OO L 8 EHERE
Table Statistical significance test for family means by the analysis of
variance for the data of Todo - fir (Abies sachalinensis) families in

the two series of experiments.

55 1 YAl 55 2 VAR
TPE The 1st series of The 2nd series of
Character experiments experiments
URAKAWA IKEDA Krramt ASAHIGAWA

Height T A *% *% *% *%
Diameter B T £ *k %k *% %
# of branches WO R K i *% % %%
Current height WA *k % % %
Branch length U AR B E *k %k *% %%
# of terminal s

T8 *% *% * *%
buds * K
Flushing date Bl & H *k %k *% %%
Rammar shoot(%) 2 &/EER w% ke *% -
Terminal bud .

K IEFLHE R * *% _ .
formation(%) IR
Maturity of w B g . . . .
seedlings "

T e IZNENE %L 1 % KETHEMICAE THLHZ L2 LT
Note : *kand**stand for statistical significance at the 5% and 1% levels, respectively.



mEBRE b,
BIEREL DR,
FRREA T L,

5 1 UGABROMBIREA TH I3 IC LD T,

A LT BIPEOFRREZERD, MEtRAEEEZ LOLIEOT, TGO L £I272 54
FRBR T LT, PEMA ZINT LEREE 20N, A LW EHAM TR 2o 7
TR T ORI R T T R TR 7RI K o 72,

BRI DATE DT A% Y 2713, AHBIREGS 1%KHETH
BTHLZLE LT, £3M0D, DEDL I REREAD ZENTED,

F—3 JH - WIHPE b R~ OFR A O ERERREL

Table Correlation coefficients between sharacters observed in 41 families
of todo - fir collected from Urakawa and Ikeda stands.
%1 UGAER (the Ist series of experiments)
Character X2 X3 X4 X5 X6 X7 X8 X9 X10

H '%J X1 NV .581* .923* .803* .109 .150 .556* .498* —.016
Height
e
$E.7mj: X2 .461* .865* .851* 172 .021 .551* .466* —.023
Diameter
SR X3 .418* .357 —.081 229 .528* .265 .024
# of branches
LR

X4 .912* . . .531* .565* —.054
Current height 912 146 0.44 531 565 05
B

X —.031 .449* .502* —.
Branch length 5 222 03 449 502 089
TEIK
# of terminal X6 .036 —.583* —.191 273
buds
BHETH

X
Flushing date 7 142 .052 116
2R

X * —.
Rammar  shoot 8 581 235
LIFTERER
Terminal bud X9 —.430*
formation
A
Maturity of X10
seedlings

E ST 1% KETHEIICAERE T A Z L2 LT
Note : * stands for statistical significance at the 1% level.
A) HE, BIR, YRR, YTFEHDIREWVWERITZE, 2WERLTL, D OLIFEREENRT-,

B) i,

C) TEHHNZWNEL 2IREE LAV,
D) AHEROBENWFRIEEREEIV NS,
\ZDDIE & HE A B2 BRI W BIET H DA Th -7,

RITBENRE <, 2WER LT WGFRIE EGELED L,

55 2 YGRBROFIBIREA TH | CHER N B /e BIfR A b SIWERA B3 2 L DED L 91272 D,

A) HE, Bt YEHE, YRR E WGRIT EGEEENZ N,

B) TEHHNZFRIZ ERGRERRE L,

C) HmEmDOREIVERIZEBHEF H T,

52 B I L HE A B2 R A L SRV EIL 2 IKEE DR Th-T-, ZHNHMRBR CHE

eBHRE LD LT EATEDIT LFE4 LD LT,
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Table 4. Clustering of the characters which the sorrelaton coefficients

between characters are statistically significant in the two series

of experiments.

75 1 ekl 75 2 kiR
if3 The 1st series of experiments The 2nd series of experiments
Cluster BEER TPE BEER TPE
Relation Character Relation Character
W, E, YR, 4E mE, EA, MRS, M
Bz, 2WAR, 42 ez, MR
I 1= Height, Diameter, Current 1= Height, Diameter, # of
Possitive  heinght, Branch length Possitive  branches, Current height,
Rammar shoot, Terminal Branch length.
bud formation.
MRS, 2R, iR, Him, BHEFH
I 1E X2 1E Height, Flushing date
Possitive 4 of branches, Rammar Possitive
shoot, Height, Diameter
o TEE, 2 AR o TEEEER, RS
il Neg/z;tive # of terminal buds, Neg/f;tive # of terminal buds,
Rammar shoot. Maturity of seedlings.
o AIFORCE, B
v e Terminal bud formation,
Negative

Maturity of seedlings.

F Bk 5y Gy B

XD, TR OB ZDT= EHHEC LI, 8 1 UGRBR L 5 2 YGRBROIIET — & Z T
L7

AFERCIE, ST~ TEHE 3 GE3 1)) £TE LU 7,

-5 12V 1 DGR & 3 2 ki o b L O T [E A, BEA~XY MV OfEE L LTz, BTN 05y
BEHLDOTND, ZOMENLENENDTRGD, SIEEEOMEDFHH I TWDENLD Z ENTE S,
BEEED FBD =1 MIEF 1 ER0 B 3 Tk £ T TRIEDOEBOAEISF S 40T\ 5 D BATEE
HaEHOLOT, RIZLD LIZEREOEN S HE SR K DI L1 ITBTEEOEBIOK 47%%, 41 A L2 TIEK
65%, A3FETTK T7.5%DEEZFHIAL TD, DFV,F 1 IKRBRIZEIT 5 10 JTWEOREENIH 3 Tl £
TOMMIZE - T, K 77.5%atH 7,

5 2 YGERBROAL L « B)PEIZ DWW COREAETE, FEHA~2 hUIES OAIC LD LTz, ENbHHE BV X
A1 THRI46%, A1& A2 TKI69%, A3 FE TTRIFEDK 83%DAENFHIH LTS,

UL, VRIS EE 2 LIZ/DT=T, o8 LT-STEE O OEEBN b/e<, +oidtH S
T2 L EEWRLAR, ORI FIzoRE 5,

-5 DT L LT 3 ER DEAR N MVOfEN D, 3 RN T D4 DIFED T H-OEEWE L
HZEIITED, LL, 3EEDD, HxOEOERE EORREBH L QO D0 EEENNCADIZIE, TPE
& Fhisy & OFEMFRIOIPE Z L O AFER, OF D BEFGHRTHLONRL, T 2T FERMRENE, Fiksy
DNFHREBEHRT MVORENS HEHR S5,

B 1RRBROSE 1 Ty L, Metica B2 Z LOIERIIE 2, 553 Tloicti L v %<, M
BIREE b REWMHAINRABID (356),
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Table Eigen valves and eigen vectors in the two
series
EE5 %) 1 Wkl 2 YGAR

Principal The 1st series of experiments The 2nd series of experiments
component 1st 2nd 3rd 1st 2nd 3rd
ﬁﬁ (1 &) 4.674 1.181 1.260 4.102 2.135 1.253
Eigen value
e (%) 46.74 64.93 77.53 45.57 69.30 83.23
Percent
& N 1% .
7ﬁ/\7 b7 (/k2 1 kI 1 kI 1 kI 1 kI 1 kI 1l k1
Eigen vector
HIR

. 425 .133 .072 .469 .007 .020
Heignt

iy
ﬁ.jmi .408 .176 —.080 .395 .002 .080
Diameter
MRS
# of 281 —.044 44 .380 .108 —.390
branches
R . 434 .156 —.107 .450 —.010 .051
Current height
REA .407 197 —2.07 .420 —.004 .246
Branch length
THZFHL
# of terminal —.006 .655 —.153 .089 .662 —.059
buds
BRETH

. .054 .020 672 272 —.319 —.301

Flushing date

; %
2 YRR .332 —.413 .199 089 —.178 797
Rammar shoot
A IR H
Termminal bud .315 —.285 —.199 — — —
formation
AR
Maturity of —.076 451 427 .006 645 201
seedlings

3 TN TN DIE OB HRIT, 80%LU L3 6 E, 60%LA L3 3T T, 6o & bEGHRNOL
WIEETH 58% Tho 7=,

H2WRBRTIE, T SNIZ9IED H b, 7THEN 80% LU EDT-WBIEHGHRE L LIz, bos b
HHRPOS IR L, BT H OMPEO R 5HHK 60% T, k7= ifz L L7=(GE-6),

INHEEHT S, B 1IRE S 2RO CHiH Sz 3 T3, oft LIz &I EOLEE) L /ot S
Tl 2 DIFEZE &2+ LT D &Nz D,

TR OEWFHIRFEE b R~ DX A T ORI

U EDRTEZLDIL, WEORLEE) L il x OFEOE# 23T TE 2 VBOFs s it sz, 22T
B 1RHBRD 41 FROH 1, 52 BT 25/ B AX-1 (I Ay F Lo, LinL, ERGHHTED
HOUL, HFMIHEHIRTETH 0D, &0 7SN ER OEMFIRERH E S SRT UL, WS



Aoy LTV O B A SR T 2 DAV TR A 2 7 OIS o % BN IR,
FFAROERIAZTHE 66 1 HEED B SRS PR sk 2.

Table

PR

in the two series of experiments-

Correlation coefficients between character and principal component

an cummulative contribution to the first three principal component

75 1 ekl 75 2 Ykl
W The 1st series of experiments The 2nd series of experiments
. ks BRI 5E ks [rees
Principal component Cummulative Principal component Cummulative
X1 Xe X3 contribution X1 Xo X3 contribution
EE”% .918* .180 .081 .881 .949* 011 .022 901
Height
[ERS
Iﬂ.{i .883* 232 —.089 .844 .801* .003 .092 .650
Diameter
B .603* —.059 .498* .621 ST71* .158 —.447* .819
# of branches
YR "
. . —.12 . .930* —.01 . .
Current height 939 211 0 940 930 010 057 867
WERR % B " B
Branch length .881 .265 231 .889 .850 .006 275 798
TEHSK
# of terminal —.014 .883* —.171 .809 181 .967* —.066 972
buds
Eierads N "
. . . . . —.466* —. .
Flushing date 116 027 754 582 552 66 337 635
2 IR 718%  —.B5T* 227 875 181 .260 .892* .896
Rammar shoot
eSiznaE!
Terminal bud .681* —.38 —.224 .665 — — — —
formation
FSEAEE
Maturity of —.164 .608* .479* .626 .014 .942* 224 .937
seedlings
ML 1K ETHRINCARE THL L bibd
Note : *stands for statistical significance at the 1% level.
P e - K1
Xja =Y ljkika :
i=1 L ]
I TCXjaliZRha0Ey Xf (BT A " LT
L]
aryThY, Ij | FEAME k ST DEE XY a .
ML RN, ukal 355 alcBI DE RE: 2T :
DS 0, A 1ITRD KON LT ¢ U = ¥,
- L] L] L]
H D, L . .
I ZDANDHE HNVRE T, TG A=A . il
7L, Lo EME L B (BRS04 .
NOEF) L ORI, SV, TR E Ik R R g E R 4
iy ;r\v y N
BT AIRIRDEDEADRING12 25 -1 b R YFROBEX, Xt e en

HORFEFN D EEZD L, FRDHINT

1, F2FEHE2HHHOT



Lo TPEEITN D57, FREdEIE—ETH D,
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Fig. 1.

Scatter diagram of Todo - fir families in two

SRy BRIl A the KXY

TEDRSRIOS
Table 7. Assortment of characters by the degree of contribution
to
the first three principal domponents in the two series
EEN ) W
Principal i ____ Character ____
Component Class % 1 AR %5 2 AR
The 1st series of experiments The 2nd series of experiments
e, oS, MR, UFEME, e, oS, MR, UFEME,
BERE, 2RSSR YRR, BHETH
e n Height, Diameter # of branches, Height, Diameter # of branches,
Currnt height, Branch length, Currnt height, Branch length,
Rammar shoot, Terminal bud Flushing date
formation.
TESHR, PGV THSHR, UL
+ # of terminal buds, Maturity # of terminal buds, Maturity
X2 of seedlings. of seedlings.
B 2 AR
Rammar shoot.
BRETH, R, #kss 2 AR
+ Flushing date, # of branches, Rammar shoot.
X3 Maturity of seedlings.
B MRS
# of branches

T TWEITFRG L TREROMBIREIC L > THotEL Tz
Note : Character was assorted by the correlation coefficients between character and
principal component.

+; Coefficlent was possitive and statistically significant.  +3FREDSIE THEEHY

RSP vASES
—; Coefficient was negative and statistically significant.  —|FFREDYVE CTHEHY
RSP RASES

5, 1 ERODLE 3 FE TCOWEDREIES, ZOMIZE->T, 1, A, EREHRbIITE5,
ol E, TRy L THE L ORI (-6) b LiCL, 1IE, AITFNEIVHBIRENE, /o3 AaOREHY
ICHERPE, FHIAETRWIFEE Lz &,

5 1 EABROE 1 R0y TS SN EITEE, Rl MERL YHEME, MEHE, 2K
AR, BOWEIIESS, BETH, AEVECTAOIFEII R, ZOERNOATTNIET, LHbENKEN
ToOITIE, R, EE BIETKEVWERH D, WM R D E, B, BEEREBREL, YFENEL,
LB ERTHY 2IAERE LT WERTHD, 2O LD RFEROERTHNL, BRI TCHLN%), R
FICHRE R ARIC IR DR EVWR HTEAH S, —TF, RS A T A THENRE R HERTFANY, 2WAERITL
TRVISEARD YT 2510 ChH D, LTei> T, ZOENIEARDOK/ AT RB L O 2 RAERICEFR L
TRk EWVZ D,

%52 TR CRRESIEORENL, TEREER L EVE, ADIFEIL 2 IRAERRAERT, 1 IO EOREIET
TEThoT-, ZOFRIDATT PNIETRERMELE L H720121F, FREDNEOFE T, WEENIETKS
Z &, ADIFE T, WEMENA THRMENKE W EBKETHD, 2F0, [HE OXOERHOMIE) 7



%<, ERARNEHMICBIbNns), 2WERLBRWERIZE, THOAATREORESRMEZ LD L

(2725, ZOFROERIL, SEOERMOMRENZL, Lt ERAROAEEMNRA LN, 2 KEE
L2, WhhBRek, MEENE L R BRELIZEARE W HFaThd, LizioT, ZOEMMNI>E DA
FEB alE 0% 0 L, AEMORESCEHADTEE LR L TV D,

73 TR OREBNEOELL, BRETH, MEEER L EVETH D, 5 3 TR DA I T IRIETRE 22 li%
EDT-DITIFBET TR, ERAENEDIZE FV, YEBHZVWERSH D, SF 0, AEHEORm L
DL & Bk LT ERr T 5,

5 2 VGBI T D5 1 By OB EOIFE M &, o, UFEESL, MHRE, SR, BHgTH
T, F1GRBRICBIT D5 1 B IRENIETHh 7= 2WAER L, BIEFH BSAND o727 T 1 kR
FREFPIL TS, FAREDADOREIT L, FEOREITEFE, 2WER, BGNETHD, ZDOXIRFK
SROEBRFNE, 1 RERBROE 1 Flkr LB UT, BIRFANEOL, LobEABRKAULT 2518 T, A
DR INAERBIAROEER & BIRAN SN,

55 2 FROY CREDS IEOIFELE, TEZEL & VE CRDIVEIIBIRF B OATH D, ZOEKS AT HNIED
KEWVMEZE L BT, TEFEREL, ERAENIC EED, BRTAPNEVWMERSH D, ZOXK I RFERD
BEIFIENL, 1 KRBROE 2 Tl L B2 UL, SE0AEEIICBT M%<, AEMRMENN N E W
IHFTHD, LIEBoT, ZOEMGE, SFTOERMICKT BSOS &, EEHFOEBEE V)
DIEFEE & BIRRESN,

5 3 FR CREDSIEOIFEL 2 IAERTAR, ADIWEILYERBOHRTH D, ZOEHS TAaTNIE
TRERDIZDITNE, 2WERLOTL, SEHEDT < RWMERSH D, DF D, ZOFEBINIHEAROKIS S
ML D & BRI SHN,

LU EDORTE BT OEWFARHEZ BRI IUE, <2< L, B 1KABRTH O TN B
BERY, SED XS5,

1S BRI NAEBTHRIOEER L2 ARG L7 TRy

2GSy - TR (FEROMIBSED) D% i KOWIARDFRIZEITEWR L7 F5sr

H 3RSy« AEBHIRORRSOBIEE COMBE D/ & Btk LTz TRy

L, 2B OBRIL 2 M5B DF R 2 Z NS L2 CH DD, ZNTNOMSNEDFREET
A CAEA 2 LT E D 0atL L9,

-2 1L Z DR ARG 5720, 5 1 YGRBROTR & EPEDZR & X7 L, ZIEND TRy O AR
DOREME L, TG AaT & OBRERT-ZHLOTH D,

MO EE, 51 TR AIT LOMRE LD LZbDTHDN, WL 0FRE L, 81 T8
ATV D EOBERNER U2 Lo Uiz, 7272, EE, T2 a7 & G HEDS RN E X
DREWVWE S THD, TRORNITEFEE L H2 FHAaT & ORE LD LT\, ZOMERND &, 45
DHRNNZ L DBRO LRI L D LR, YRS 5 3 ERkr A a7 & OBHRIFARORIZ LS LT,
55 3 TNV T 2 SRR OERNT, N L > TEDOB AN, L L, FHERRIIF U TH D,

INBOBFIND, EMIATTIZE ST, h RV RRDOFA TH#RBITEL B2 LMD, LT T,
I ZNZDRTEIZER NI, b K=Y RO & A T oI ORI 2 DICH D72 hik e B2 b,

Z 2TV Z A T NI IERE I D> CE BRI L R RS TH A3, LH - B (1967) HEFRIT “%
BIEDREE L Th b TEROR 2EHT 5,
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Fig. 2. Scatter diagrams showing correlation between Xi, Xz and X3

component score and corresponding characters.
® : Ikeda, O : Urakawa

kN Ry ox A7 EERAET) & ORI

kN R ORAIRIET, W DEARD X A 721 Uiz 4~5 4FAEDOE ST, ARSI TnD
BE ZofhE AR L EEHRIC D CARA 1971) & Wb EHIT LY L=d D20 M L, T H 05 EK
STz & DERRET) & BRIV E WV D B Z N,

L ZAN, MM (1972) HiE, =R T<Y (Larix leptolepis) °AX (Cryptomeria iaponica) DESFA
BRI 27T, 9 10 AAEROBIESCERE, (N HM O ENZI & 7= 2\ B H 5 &
HBLTWD, EER, ANy, T2 ED b F=212o0WT, Bl 15 £ & 33 FEORIEDRHRE 5128, i
HOMBIREAZHE LT, MINTE 5 T.69205.86 F TOHEMRITZ O BHRN A LT (BILARSESR),

ZDOXEINT, ERTHERGE LT & EoffElE, N B HN VRO & HE7- 53O BEIfR A § 003,
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Fig. 3. Scatter diagrams showing correlation between 4 -year height,

d—year height {cm) Xy component score X5 componesl seore

3 SHAMIRE AFERR, B 1, 2T AaT L OB
Xi

or Xz component score and 8 -year height..
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Table 8. Correlation coefficients (r) betweem height growth and principal
component score in the familiesof Todo - fir (the first series
of experiments).
Deviation from
4 FAEDE R 8 FADRE 4~8 FH DM EAR regression of
4 - year 8 - year 4-8 year 8-year on 4 -
height height height gorwth year
height
X1 component .918* .536* .401* —.081
X2 component .190 .618* .5b36* .129
X3 component .081 —.062 —.268 .032
4 - year height 1.000 .562* .407* —.090

Note :

X1 component score has

major correlations on current height (938), height (918),

diameter (.883), branch length (.881), rammar shoot (.718), termina bud formation

(681) and #

X2 component score has major correlations on #

of branches (.608).
of terminal buds (.883), Maturity

of seedlings (.608) and rammar shoot (—.557).



X3 component score has major correlations on fiushing date (754) and # of bran.
ches (.498) .
* stands for statistical significance at the 1% level
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Table 9. Correlation coefficients between leaf area and the

other characters

X R DPEHN B L7 TEAHL EECTZY/1 s
Seed source # of branches # of terminal buds Dry weight
7/1.) v .076 .665%* .894**

Aizan
77\1:/.1) .005 .656** .955%
Apoi

** gstands for statistical significance at the 1% level.
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Summary

Principal component analisis was successfuly applied to estimates of the indices indices showing
plant
types of todo—fir(Abies sachlinensis) family. Materials used in this study are 71 families collected
from 4 differ6ht stands

For the purpose of understanding the relation between characrters and principal components, the
characters were assorted into three classes, plus2 minus and zero on the basis of value of eigen
vector corresponding to the respective characters in Table, (Table 4),

Correlation matrix of ten characters were calculated (Table 3) following principarl component
analysis. About eighty of the total variation of ten characters were accounted for by the three
principal components, and hence about eighty perdent could be explained in total (Table 5).

Biological meanings of the first principal component, the characteristics corresponded to the
general size of vegetative characteristics of Todo-firseedlings, growing period duration and rammar
shoot. In the case of the second principal component, the characteristics concerned with the number
of terminal buds and maturity of seedlings. By the similar consideration of biological meaning, the
third principal component appeared to correspond to the growing period duration and the number
of branches (Table 7) -

From the above results, the principal component scores seemed to be useful as a in index of
plant types of Todo—fir families. Correlation coefficient between the second principal component
scores for 4 - year seedlings and 8 - year height of corresponding to respective families were higher
than their4 - year height,and the second principal component has close relation with leaf area of

their seedings.



