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Takateru Axast : Genetic Correlation Between Traits in
Japanese Red Pine, Pinus densiflora SIEB. et Zucc.
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BE2HEOBEIHTDH %,
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B1REOREKRE
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DOEZHCHEDLHDTHY, Table LR T & B OESESH ATV, FESEEIVRD S
ns,

HAEEERD 5 2, RERMICS L O HGHIE, v 7 o BB SEE A2 L TRA L,
KAMODISTEL cov (sesy) 1, F.EHDBRAIHLIB cov (GiGy) DAFD1ITHZ I S, %
D 4 EEFEROREHNESEE L, WEEOSBMI THILRRMIBD 45, T4bb, F.E&
MoOBEAEAWRRIC L D BEMHEEI KD S5,

Texy =4cov (GGy) /\/W

=cov (GGy) /" (6w0sy)

EEME 2R 570013, £ TREXSEESHSE cov (W,W,) +cov (ee,) +cov (5,8,)
FEEHESE 4cov (ssy) EDEELTRD NG,

cov (pypy) =cov (W W,) +cov (esey) +cov (5:Sy) — 4 cov (5,Sy)
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FleTRD, ZORMFPYERD S, ZOEEFHE U THICHRA-RBER S LS T & L TRA
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Fey= {cOv (WeW,) +0ov (exey) /v Gux+ Oex® + G’ — 4 00’

+cov (s,5y) — 4cov (s,:8y)} /\/ Guy?t 0ey?+ 00,2 — 4 6y°
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Table 1. #HS53ESTOEHE & RO ERFRS
Degrees of freedom and expected components of mean sum product in the
analysis of covariance.

2 H B B E EHREA OIS B
Factors d.f. Expected component of mean sum product
& 17 r-1
Replications
Ffmil%s s-1 cov(W,Wy)+ncov(eyey)+nrs cov(ssy)
7’?1(;/,[ b (r-1(s-1 cov(W,W,) +n cov(exey)
%rro% rs(n-1) cov(W,W,)
Note)
n o oy AERR cov(W,W,) © Fov b NEFERLSH
Number of individuals in each plot Covariance within plots
s REH coviexey) : oy MELSE
Number of families Covariance between plots
r o EEK cov(sxsy) : FRMEHESH

Number of replications Covariance between families
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bkt TkAicLkdbon 3,

Toxy = 1cov (W, W,) +cov (exe,) /¢ Ow’t oel+ oud

+cov (sgs,)} /v Gwy?t Gey?t 0uy?

2 FERERORMGHER, RO, RRBABEIOFER

EREERBECCT -4, —EDORREHLVE—EOBEFEHELHEN TV RVWDT, BEMA
EMOBEGHEEZEE—2>0EBETF e LTRTIENTER Y, Ls->T, 7F— 7 HERORE
MU THEBEO/ N—7 L OMBHTHICHET 2 2 2 T3, 20k, RUEEROMHEE
B BT CIERRRENDL I LS D, Lad, A UREMOMEE R 2 2 BT & -
rEEwL, £, A—-BEOEEERL, BEOIAV—F0ENC > TRE S, ZODEVE, ©
HOLFEEORHEZCL LTI LDTH B,

BREDF—5», FOBMEERRZ, YORErBLArETable2x Table 3iR L7z, 3
ROZLTHIZBRRAPOLZE CERERE ., FEEIRANBAEREOEINCLE > T ALY

Table 2. #HTHHE & HESICH G HILEIC DLW TORERIRR

Families of Tohoku provenance for parent-offspring correlation and analysis

of covariance.

iz ®OF £ #H
Traits% Parent-offspring correlation
Family No. H | D [MXS|MS| TL {RW | MD | LP | ED | LD [MXD|MND
T- 3 * * * * * * * * * * * *
T- 8 * * * * * * * * * | % * *
T- 9 * % * * * * * % * * * *
T- 10 * * * * * * * * * * * *
T- 13 * * * * * * * * * * * *
T- 14 * * * * * * * * * * * *
T- 17 * * * * * * * * * * * *
T- 20 * * * * * * * * * * % *
T- 21 * * * * * * * * * * * *
T- 22 * * * * * * * * * * * *
T- 23 * * * * * — - - - - - -
T- 24 * * * * * * * * — * * *
T- 25 * * * * * * * * * * * *
T- 26 * * * * * * * * * * * *
T- 27 * * * * * * * * * * * *
T- 28 * * * * * * * * * * * *
T- 29 * * * * * * * * * * * *
T- 30 * * * * * * * * * * * *
Note)
1) *iEsmicAuizRR
* - Families for analysis of the traits
2) H . Tree height D : Diameter at breast height

MS : Mean slope of grain TL : Tracheid length

MD : Mean density of annual ring LP : Parcentage of latewood

LD : Mean density of latewood MXD : Maximum density of annual ring
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B3, FORIRHEOBEEODTHRE S5 O TEFE Tl ~Z 0,

EEABRE L EEENES L VR 1 2B 5 2 L RBENCEHD 250, Lrl, EE
DHEETIR1EIDRECHEEL -1 LV/NEHEENEL S, 2DOLIRBEI>1BLU<—
1 &E0&L 7, _

B, UTORETENZHREMOBGHEEC L 0 b REICHESRSH 5, Fl2 ERAE
HEAERLE © EHBEIESTE, 20 3AMOFEECET A 0T, 1 FRNOB/NEEXRARE,
I PEREEDHEETHD, I06id, AUBBETFI/N T CXEENIEETH S I EHTFH
25T, HEEMEEROEBGTOSERR L L TERT S L OHEMTH S, JOREED
LETVEMELTC, —EOBHEELMOEEHEEERD, IOMEBCOWTRERTHET S LL
L7,

1) #iE, WERERIICDWTOEHEH

BE L EERE - OSHEEETHEMB L USESTIC L D RO ER 2 Table 42w L7, 2

DOFEAVET -1, RS s R L HEEROREREECAVW - bD LRAKTSHY,

o B S W

s
Analysis of covariance

H D MXS|MS| TL!RW | MD| LP | ED | LD |MXD|MND
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * % * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *

MXS : Maximum slope of grain
RW : Mean width of annual ring
ED : Mean density of earlywood

MND : Minimum density of ring
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Table 3. FHFAEE & £OEAHICBGIBEBEEC DL TOBEIIRS
Families of Kansai provenance and their traits used for parent-offspring
correlation and analysis of covariance.
¥ ® O F M B
%(Trgits% Parent-offspring correlation
Family No. H D |MXS! MS | TL | RW FMD LP | ED | LD [MXD|MND
K- 31 * * * * * * * * * * * *
K- 33 * * * * * * * * * * * *
K- 34 * * * * * — —_ — — — — —
K- 35 * * * * * * * * * * * *
K- 36 * * * * * * * *® * * * *
K- 39 * * * * * * * * * * * *
K- 40 * * * % * — — - — — —_ —
K- 41 * * * * * * * * * * * *
K- 44 * * * * * * * * * * * *
K- 45 * * * * * * * * * * * *
K- 46 * * * * * — — — — — — —
K- 47 * * * * * * * * * * * *
K- 50 * * * * * * * * * * * *
K- 52 * * * * * - - — — - —_ —
K- 54 * * * * * — — — — —_ — —
K- 55 * * * * * * * * * * * *
K- 56 * * * * * — — —_ - — —_ —_
K- 59 * * * * * * * * * * * *
Note)
* MG RR
* . Families for analysis of the traits
H : Tree height D . Diameter at breast height
MS : Mean slope of grain TL : Tracheid length
MD : Mean density of annual ring LP : Parcentage of latewood
LD : Mean density of latewood MXD : Maximum density of annual ring
Table 4. B & EERE £ OBEGHEM, BEHERE, RIAAIEE
Estimated genetic correlations, environmental correlations and phenotypic
correlations between the tree height and diameter at breast height.
oM | S | REHEE | Busl | 20 | AEEER | EREEER
Prove- Method Genetic  |Environmental| Phenotypic Tree height Diameter
nances correlations | correlations | correlations |Heritabilities(%) |Heritabilities(%)
BTN | (—0.147) | 0.485 0.404 20 6
Fonolie
ohoku |3
’ ﬁﬁéﬁ*ﬁ (0.320) 0.722 0.552 50 5
B | (0.0 0.727 0.727 0 0
% E A . .
ansai |+
/‘5}§§§}$ﬁ 0.76 0.889 0.868 47 23
Note)

¢

HEEEETR Y

Parentheses show non signifficance
A : Parent-offspring correlation
B : Analysis of covariance
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* 5 B o M

e
Analysis of covariance

H D IMXS|MS | TL |RW  MD | LP | ED | LD [MXD|MND
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * - - - -] =] = =
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * — | - = = = = -
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * - = = = = = =
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * * * * * * * *
* * * * * e e e e e
* * * * * * * * * * * *
* * * * * — | - = == -=1=
* * * * * * * * * * * *

MXS : Maximum slope of grain

RW : Mean width of annual ring

ED : Mean density of earlywood
MND : Minimum density of annual ring

HokOTERRLEY, ZOF—FR3 70y P T EOEREDTRCTH Y, ZD7dIoEITIE,
Ak L 7- O BOMF R D, WOFETIT-> 7,

B U 72425380947 (Tablel) &, Yo v b Z L 0BEER (KRB KRN OEEER) B—F0
BEDETNTH o, LL, CORBELREERDT -5 13, SREOCLBHE L L 07—
FTHBRD, 7oy b T EOREENTH VTS, Licd-T, YFcroy 2ERE L
1 T EORSEATEIT Y, Foy VREGOESHERE Lz, — AT vy FF9EET -
gk LT 2 BSEOKFEAM £IT L, REFORGEERD I, ZORSHEMTTRD -BELSE
W, 7oy MEESEE, RO 1 TSEOXSEAT TR ey F REGRSED, Yoy b
TEEBSD 1 E2ESBOT, ZOEEFELIE 70y MEKSBERD I, T LTRDLRRHM
HOWE oy FEXABB LU0y P REEESECE ERERE L LT, Table iz DWW TEHBAL
1o RO HEETEMEBE R R D 12,

HFEC L 2 EEHEO <A FAEEELED—0.147 TH 555, WHEZOBEERHR6% L
NEVOTHEEEREY. BEERIYu TH LS, MPE L LBEERS Y oRTHLDOBRET
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Table 5. §E, MEER, GEEER, #EEMNEHLOETHEREIC & 286808 FEiE)
Estimated genetic correlations by means of parent-offspring correlations between the
traits on tree height, diameter at breast height, tracheid length and slope of grain,
(Tohoku provenance)

% oE B B R |REER | RANE | TR BRI
Traits &= {8 # = | 8 & B | Heritabilities

(H) (D) (TL) (MXS) | (MS) (%)
ot = (H) (>1) -0.164 0.302 0.0) 21
MEERE (D) (<-1) (>1) (0.0) 3
REER (TL) 0.893 (0.0) 10
RAMEERE (MXS) 0.0) 23
TR RE (MS) 0

Note)
() AFREIIERE TR W
Parentheses show non signifficance
H : Tree height
D : Diameter at breast height
TL : Tracheid length
MXS : Maximum slope of grain
MS : Mean slope of grain

Table 6. #E, WSERE, KEETER, REEMEHEEZOEFER W L 2 8EHE (B8aEE)
Estimated genetic correlations by means of parent-offspring correlations between the
traits on tree height, diameter at breast height, tracheid length and slope of grain.
(Kansai provenance)

o B 5| EER | B | Tomg | BEF
Traits B B o B A E D e
@ @ | (TL | (MXS) | (MS) o
B & (D (0.0} (0.0 (0.0) (0.0) 0
fomEE (D) (0.0) (0.0 0.09) 0
RKEER (TL) -0.471 -0.320 50
RARMERE (MXS) 0.956 12
TIGRAEIERIE (MS) B 22
Note)
() AKBEREETRY H : Tree height
Parentheses show non signifficance D : Diameter at breast height

TL : Tracheid length
MXS : Maximum slope of grain
MS : Mean slope of grain

H5, BEARBRPORHEEMENE, AEME 3 04UEOETHYBS LREEERETLIRE
TRILLBbDLEERNS,

HABAHTIC & 2 BIEHEBIZ 7S AET, HILET0.32, MEET0.76 TH 5, MEEIHSO
BIEE 47%, WEERE 23% LR 50T 50 THEEOETHER 0.76 OEEMEIRE . BEH
B & RIMAFERAE, WALEORIFEAMERD 0.552 #REL L TEN LD bAZ W, ZHEEHRL/Z
EBEOBS L IEEERSETLUTRET S L0 b, 4B, BUEAMIRBERMEEL Y s A
EETRTHESDH 5, 2 IRIVAERISREENE L REEEOMTH . 2 5h 50 TEB WY,
HEOBETELZ LD TH S, 5L, BEESYoOHAR, UK, RBEAEBIRENER
ZhET HDOTH YR ERRBABRI BT <ETH S, LEP->T, 4LLINEI %
B, RERE L RRAHECEEORLSEUNIE, BHEBETEULEEL LTHERT
RETHZ, UTRBRZEFEMIBHNTH IO LIEIEHRTH S,
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Table 7. @&, WEERE, RKEER, SEENEHEORTHEIC X 2 BREHERE & RIFAFH
(FEALE)
Estimated environmental correlations and phenotypic correlations by means of
parent-offspring correlations between the traits on tree height, diameter at breast
height, tracheid length and slope of grain (Tohoku provenance) .

B wm B 8| REER | AWM | TigliE | EEE

B ity E_fF & %1 [ | 18§} /& | Heritabilitie

(H) (D) (TL) (MXS) (MS) (%)

w8 (H) 0.573 | -0.267 | -0.045 | -0.227 21

M EE (D) 0.579 -0.286 0.002 0.044 3

RBEE (TL) -0.249 | -0.332 | T——_| -0.051 0.088 10

BABMEESE (MXS) | 0.031 | 0116 | 0.089 || 0.806 23

EFHEERE (MS) -0.202 0.044 0.084 0.708 0

Note)

MAKOE L EREEE, WAKROAL T IZRREHERE
Environmental correlations and phenotypic correlations are shown above and below the diagonal line
in the table respectively.
H : Tree height
D : Diameter at breast height
TL : Tracheid length
MXS : Maximum slope of grain
MS : Mean slope of grain

Table 8. #i&, WSHEHE, REEER, ﬁ%f@ﬂiﬁ*ﬁﬁ@%ﬁ%#ﬁ@gb:i5%%1‘@!35%:2@2%@&%%@5
( )

Estimated environmental correlations and phenotypic correlations by means of
parent-offspring correlations between the traits on tree height, diameter at breast
height, tracheid length and slope of grain (Kansai provenance).

% K BB WA CEER | RASME | TS| aEE
Traits ' % fig &1 B | f§ &1 B | Heritabilities
(H) (D) (TL) (MXS) | (MS) (%)
w5 (H) 0.639 | 0.254 | -0.247 | -0.264 0
p=TiRes (D) 0.639 | | -0.085 0.040 | 0.057 0
REEE (TL) 0.180 | -0.060 | | 0.202 | 0.259 50
BAHMEIERNE (MXS) | -0.232 | 0.038 | 0.080 N 0.862 12
FEIRRAEIERE (MS) -0.232 | 0.050 | 0.055 0.869 22
Note)

A EFROE LI BBEAER, MAROE T iR RRAN

Environmental correlations and phenotypic correlations are shown above and below the diagonal line

in the table respectively.
H : Tree height
D : Diameter at breast height
TL : Tracheid length
MXS : Maximum slope of grain
MS : Mean slope of grain

2) IREEER, SMEgEEHNE, 88, WEEEo&HE
FEER L HHEERE © OSBRI, RETERIE 10 £4BFO 7 — 2 1200 T, SHEMERE I3 ¥Y
ERE E EREMERRICIOLTUT -2, £, RREBELOBFLHI 2T, BEE LA
BE L UHEERE OHBL ROz, FILEIC D TETFHEBD &R0 7 BEE CREHEEIE,
Table 5O - B TH 3, BERES 0% LB 501, BELBEABEENETHY, ZOWEE
EROBEHERME 0.302 TH 3, GEER L S AMMEEMNE & OBEHEBMIZ 0.893 L A&, K
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Table 9. BfE, MEERE, EER, SEEMEMELOEIBITC L 2 EEHEE GRILE)
Estimated genetic correlations by means of analysis of covariance between the traits
on tree height, diameter at breast height, tracheid length and slope of grain.

(Tohoku provenance)

% & B &8 5| BBk | AW | THAE | BN
{I‘raits =0 % 8 & & | 8 # B | Heritabilities
(H) (D) (TL) {MXS) (MS) (%)
(i = (H) (0.977) 0.267 | (—0.613)| -0.594 22
iR TI=RES (D) (>-1) (0.851) { (-0.048) 2
REER (TL) (0.258) 0.174 26
BAMERERIE (MXS) (>1) 7
FEBAEERIE (MS) 32

Note)
() AEIZEETK L
Parentheses show non signifficance.
H : Tree height
D : Diameter at breast height
TL : Tracheid length
MXS : Maximum slope of grain
MS : Mean slope of grain

Table 10. #&, WEERE, EEER, SEESEHEEORSIESITIC L 2 BHEE BfEE)
Estimated genetic correlations by means of analysis of covariance between the traits
on tree height, diameter at breast height, tracheid length and slope of grain. (Kansai

provenance)
¥ o ot = | M T%‘ REER %ﬁ{ﬁﬁﬁ qu/ﬁﬁffﬁ BEE
Traits B & f8 & = [ f8 & & | Heritabilities
(H) (D) (TL) (MXS) (MS) (%)

BSOS (H) (0.564) | (0.734) (<-1) | (<-1) 4
M= EZE (D) -0.436 -0.545 -0.224 10
EER (TL) -0.268 0.162 62
RASBMHEERE (MXS) >1 26
EERRHEERE (MS) 40
Note)

() AKEIEE TR,
Parentheses show non signifficance.
H : Tree height
D : Diameter at breast height
TL : Tracheid length
MXS : Maximum slope of grain
MS : Mean slope of grain

EEREOEELGRIZ 0% /NS WO TEREELE,, FUSEENEDBER I E O THE -2 o,
ZOMOEE & OBEHEBIRETET LR 57,

BRI D TP, & R 1B IREE L BB, Table6 D L 8D TH 5 BEED 20%
2201, REEE L PHOSHIERETHY, 20MOERHEEE-0.32 TH 2, REEE
&R ERE OB EHEBIE —0.471 &L FEIRBEEREOSE L U EE R L 7o, R ER
[E B AMHEERIE & OBTGHBENX 0.956 L EbDTRE WV, HELNEEROEGERR YO TH
D, LE#-7T, ioBE L oBGHEEeT¥o ok,

B - RIFAUAER I3 Table 7 (BEdkE) &, Table8 (BHFE) CRT LBV THS, MEE
W UCBRSAER L RFREE S A 2 &, WAL YEE LESEES L URAKBREERNE & FHiE
ERIED 77 AP KE v, BEO 2 HREHOENAZ W E RABEOBETH D YROBERT
brrEZON,
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Table 11. #&, M&EE, EER, SEEMEHEZORIBOMTIC L 2 REHEM -
RIZVHRE CRALEE)

Estimated environmental correlations and phenotypic correlations by means of analy-
sis of covariance between the traits on tree height, diameter at breast height, tracheid

length and slope of grain.

(Tohoku provenance)

% B o E M 8| REER | BN | PN HBEE
Traits [= R e {ERIE |18 & B | Heritabilities

(H) (D) (TL) (MXS) | (MS) (%)
1t =1 (H) 0.299 0.081 0.155 0.282 22
MEERE (D) 0.330 -0.177 0.115 0.228 2
REEERE (TL) 0.127 0.067 -0.109 -0.036 26
BRAMHEESE (MXD) 0.052 0.144 -0.053 0.664 7
PR E (MD) 0.046 0.182 0.026 0.697 32

Note)

TEROGEIREEE, NAROET IR RRREN

Environmental correlations and phenotypic correlationsare shown above and below the diagonal line

in the table resp
H : Tree h

ectively.
eight

D : Diameter at breast height

TL : Tracheid length

MXS : Maximum slope of grain
MS : Mean slope of grain

Table 12. #im, M&EEE, KEER, SEEMEHEZORSEMTIC L 2REHEE L
RIEVARY (BEPHEE)

Estimated environmental correlations and phenotypic correlations by means of analy-
sis of covariance between the traits on tree height, diameter at breast height, tracheid
length and slope of grain. (Kansai provenance)

% ) = &l 8| REER | RANRE | PO BIEER
Traits [i=A = 5 #} B | {8 £ B | Heritabilities

(H) (D) (TL) (MXS) (MS) (%)
18 =) (H) 0.372 0.010 0.385 0.298 4
MEEE (D) 0.381 0.265 0.162 0.204 10
REEE (TL) 0.125 0.041 0.081 -0.003 62
BARHEARE (MXS) -0.065 0.043 -0.066 0.449 26
SEHRREERE (MS) 0.003 0.104 0.080 0.688 40

Note)

HAROG LI REAE, £ T IXRREEN

Environmental correlations and phenotypic correlationsare shown above and below the diagonal line

in the table respectively.

H : Tree height
D : Diameter at breast height

TL : Tracheid length

MXS : Maximum slope of grain
MS : Mean slope of grain

SRR & O R 7B GHERIZ Table 9 GREALE) B X UTable 10 (BAEE) KTRT&8DTH
5. HILEIX OV TR, BERDEL» > WEER L BAMEEMEORELR &, BRY IME,
REER, FHUMEEMNEEIO#EERTH 208, KEWEIEE & FHUREENEDO~ 1+ 2
RS T—0.594 TH 2, BEEDOERHEEC DL TIEE Lt MREROERRI/NS WO T, HEE
ZERLTA S &, FTIGBHEERRE & RAEERE © OBEHEES> 1 L Ebd TR E W,

SR & D R 7 IREEAERE & RIRAUARR L, Table1l (EJLE) B & UTable 12 (BHFEE)
Y EBYTHS, MATHREMEH - XRUEE A5 &, WHEE: VBB LWEERE L URK
MAEAREL & POBMERE 77 2N A S 5, REOESRKE VI LR, BB~ EHT
S S RDIFREFIRTS 5,
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Table 13. F&HEE*F & LA BEHEMOE TR & 2:8EH GEikE)
Estimated genetic correlations by means of parent-offspring correlations
tree height and diameter at breast height(Tohoku provenance).
i B EEEE BRAEE BNVEE B i R e ¥ FE
Traits (MD) (MXD) (MND) (ED) (LD) (LP)
¥y EE (MD) 0.686 0.942 0.793 (0.0) >1
B A % & (MXD) —0.467 —0.545 (0.0) 0.859
& /) % & (MND) >1 (0.0) 0.970
F b # & (ED) T~ .0 0.851
We bt & g (LD) T~ 0.
B # ¥ (LP) |
FEEwIE  (RW)
BAdgtng (MXS)
Fggmsg  (MS)
RiE%® &K (TL
i & H
FEEZER O
Note)

( INBBERBEETAY O
Parentheses show non signifficance

ED : Mean density of earlywood
LD : Mean density of latewood
LP : Parcentage of latewood

MD : Mean density of annual ring
MXD : Maximum density of annual ring
MND : Minimum density of annual ring

Table 14. F#WFEE T ¥ & LIREREBOBEFHEC L 28 (BifE)
Estimated genetic correlations by means of parent-offspring correlations
tree height and diameter at breast height (Kansai provenance).
BB | TR | RAEE | BINEE | SR | SHEE | B o
Traits (MD) (MXD) (MND) (ED) (LD) (LP)
FR & (MD) 0.0 | (0.0 0.0) 0.0) (0.0)
B K # £ (MXD) L\\\\ﬁ (0.0 (0.0) (>1) (<-1)
& /N & & (MND) (0.0) (0.0) (0.0)
S @& (ED) T .0 0.0)
Bt EE (D) (<—1)
% # E (LP) T
FHEREE (RW)
Br@mgmny (MXS)
TmgasE  (MS)
"8 &ER (TL)
B [
MEEZ O |
Note)

( )ABEIEE TRV
Parentheses show non signifficance

ED : Mean density of earlywood
LD : Mean density of latewood
LP : Parcentage of latewood

MD : Mean density of annual ring
MXD : Maximum density of annual ring
MND : Minimum density of annual ring
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between the traits on annual ring density, tracheid length, slope of grain,

V) FdmiE AR TSR REER | B & | MEEE HEIEFE
(RW) (MXS) (MS) (TL) (H) (D) Heritabilities(%)
(0.0) 0.692 (0.0) (>1) 0.180 0.261 30
(0.0 0.947 (0.0) (<-1) 0.560 —0.462 29
(0.0) 0.354 (0.0) (>1) —0.579 0.409 28
(0.0 0.625 0.0) (>1) —0.494 —0.318 38
(0.0) (0.0) (0.0) 0.0 (0.0) (0.0) 0
(0.0) —0.035 0.0 (0.774) —0.381 0.638 17

(0.0 (0.0) (0.0) (0.0) (0.0 0

T~ ©0 | 067 | 0277 0.936 24
| 0.0 ©.0) (0.0) 0

T |(-0.353) | (<—1) 8
\ 0.979 25

44

RW : Mean width of annual ring TL : Tracheid length

MXS : Maximum slope of grain H : Tree height

MS : Mean slope of grain D : Diameter at breast height

between the traits on annual ring density, tracheid length, slope of grain,

YRR | RS | TOREERE) REER | K & | WRER BEE
(RW) (MXS) (MS) (TL) (H) (D) Heritabilities (%)
(0.0) 0.0 (0.0 (0.0) (0.0) (0.0) 0
(0.0) (>1) (>1) (>1) (0.0 (0.961) 5
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 0
0.0) (0.0) 0.0) (0.0) (0.0) (0.0) 0
0.0) 0.292 0.544 0.611 0.0) 0.936 18

(0.0) (>1) (>1) (<1) 0.0 (<-1)

1
T~ | .0 (0.0) 0.0) (0.0) (0.0) 0
\ 0.909 —0.139 (0.0) >1 14
T | —0.210 (0.0) 0.412 22
\ (0.0) >1 44
T (0.0 0

RW : Mean width of annual ring TL : Tracheid length
MXS : Maximum slope of grain H : Tree height
MS : Mean slope of grain D : Diameter at breast height
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FHEE BAREE
Mean density of Maximum density of
annual ring auuual ring

s iEE
Diameter at
breast height

=RE
Minimum density of
annual ring

PEMNEBE
Mean density of
earlywood

WE
Tree height

B MRS E Bt
Maximum slope Parcentage
of grain of latewood

Fig.1. WEMHEZMOBFHBC X 2 &EHEEN GEILE)

Estimated genetic correlations by means of parent-offspring correlation between
the traits (Tohoku provenance).
Note) —:¢9.8knkxw
Greater than (.8
—— 10 EDKEL0.8L0NE
Greater than (0 and less than (.8
————— P —=0.8kDKRELOLDNEN
Greater than —0.8 and less than (
D —0.8 KD/ E W
Less then —0.8

Table 15. FE®wEHE* ¥ L L BEHEE OB FHEEC L 2 BEEE & REMHEE (FILE)
Estimated environmental correlations and phenotypic correlations by means
ring, tracheid length, slope of grain, tree height and diameter at breast

® = THEE | BRARE | RIEE | BHEE  BMEE | B M F
Traits (MD) (MXD) (MND) (ED) (LD) (LP)

FHEKE (MD) 0.819 0.828 0.823 —0.236 0.860
BAEEMD] 0780 | 0| >1 > 1 0.499 0.518
5 /N % & (MND)|  0.861 0.629 0.916 —0.391 0.690
B 4t % B (ED) 0.807 0.595 0.942 | T | ~0.292 0.593
¥ 4t % & (LD)| —0.198 0.422 -0.332 | —-0.230 [ T | —0.273
B # E (LP) 0.885 0.587 0.744 0.636 —0.249
FHIEERE (RW) —0.458 —0.251 —0.442 ~0.415 0.124 —0.388
BAREENE (MXS)  0.274 0.350 0.242 0.321 —0.042 0.191
ToMgEsE (MS)|  0.331 0.257 0.192 0.279 0.114 0.320
REEERE (TL) 0.022 0.031 0.110 0.117 0.178 0.114
15 & () —o0.113 0.092 ~0.070 0.084 0.024 —0.274
M E®E (D) —0.317 —0.299 —0.247 —0.199 0.231 —0.321

Note)

HEROE L IIRIEHER, A TIxRFAIER
Environmental correlations and phenotypic correlations are shown above and below the diagonal line
MD : Mean density of annual ring ED : Mean density of earlywood
MXD : Maximum density of annual ring LD : Mean density of latewood
MND : Minimum density of annual ring LP : Parcentage of latewood
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BRI T E
Mean density of
latewood

s EE
Diameter at
breast height

B AR
Maximum slope
of grain

REER F AR
Tracheid length Mean slope
of grain

Fig.2. WEMHEMEOBRFHEC L 2 &=HEN (BIAEE)

Estimated genetic correlations by means of parent-offspring correlation between
the traits (Kansai provenance).
Note) ——:g.8LDKxwL
Greater than 0.8
—— 0 &P KEL0.8LD/MEN
Greater than ( and less than 0.8
VVVVVV 08K DKELOLDAB
Greater than —{.8 and less than §
C 0.8 L0 /hE N
Less then —0.8

of parent-offspring correlations between the traits on density of annual
height(Tohoku provenance).

) FRE | BRARSENE | TUREERE| REER (B B | BeEE pL (fre-
(RW) (MXS) (MS) (TL) (H) (D) Heritabilities(%)
—0.547 0.124 0.395 —0.190 —0.223 —0.496 0
—-0.297 0.14] 0.304 0.252 —0.079 —0.299 30
—0.520 0.204 0.227 —0.136 0.112 —0.352 28
—0.527 0.183 0.355 —0.268 0.339 —0.207 17
0.124 —0.048 0.114 0.185 0.027 0.237 38
—0.425 0.248 0.351 0.032 —0.248 —0.421 0
0.082 -0.286 0.339 0.526 0.256 29

0.072 0.823 | —0.342 0.033 | —0.261 25
—0.286 07#\ —0.094 | —0.266 | —0.295 44
0.326 | —0.200 | —0.091 | 0 | —0.221 | —0.211 24
0.456 0.002 | —0.230 | —0.233 | 0 | —0.643 0
0.250 | —0.128 | —0.289 | —0.285 0.647 8

in the table respectively.
RW : Mean width of annual ring TL : Tracheid length
MXS : Maximum slope of grain H : Tree height
MS : Mean slope of grain D : Diameter at breast height
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BXBE
Maximum density of
annual ring

1
Tree height

Tracheid length Mean siope
of grain

Fig.3. WEMRAEBOSESNC & 2 &EHEBN (E1LE)

Estimated genetic correlations by means of analysis of covariance between

the traits (Tohoku provenance).
Note) ——:08knAkEL
Greater than 0.8
— 10 EDKREL0.8LDNED
Greater than ( and less than 0.8
0.8k 0DKELOIDSAE
Greater than —¢.8 and less than (
il —0.8 A h/hE W
Less then —0.8

SREMEENE
Maximum slope
of grain

Table 16. F@WmFEFE LT & L BEHLMOE FHEBEIC & 2 BRSHE - RERHERE (%)

Estimated environmental correlations and phenotypic correlations by means

ring, tracheid length, slope of grain, tree height and diameter at breast

B THEE | BAEE | BIEE | FHEE | BHEE | # M =
Traits (MD) (MXD (MND) (ED) (LD) (LP)

EHEE MD) 0.546 0.535 0.576 0.281 0.900
BA%EMD| 0532 | | 0.048 0.447 0.821 0.747
B /% & (MND) 0.535 0.047 0.455 —0.069 0.498
BE#EE (ED) 0.576 0.436 0.455 0.149 0.376
Bt # % E (LD) 0.254 0.853 —0.063 0.135 0.586
Be A E (LP) 0.895 0.494 0.495 0.374 0.344
T ERE (RW)  0.554 0.185 0.481 —0.291 0.316 0.690
BAmemEsE (MXS) —0.293 0.040 —0.335 —0.148 —0.080 —0.272
TimgEsE (MS) —0.312 0.097 —0.159 —0.158 0.184 —0.240
REEE (TL] —0.045 —0.214 0.267 0.073 —0.138 —0.010
il & (0 0.400 0.315 —0.400 —0.248 0.297 0.234
MEERE O 0.629 0.508 0.507 0.228 0.469 0.579

Note)

HAROE LIRS, T3 FRRENE

Environmental correlations and phenotypic correlations are shown above and below the diagonal line

MD : Mean density of annual ring ED : Mean density of earlywood
MXD : Maximum density of annual ring LD : Mean density of latewood

MND : Minimum density of annual ring LP : Parcentage of latewood
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T B
Mean width of
annual ring
BREHERM E
1% !
?ree height ma;'r':iﬁm slope
REE & FE AR R
Tracheid length Mean slope
of grain
Fig. 4. ®EHAM OSSN & 28K (BBmE)
Estimated genetic correlations by means of analysis of covariance between
the traits (Kansai provenance).
Note) ——:9. 8 kDA
Greater than 0.8
— 0 XD KX 0.8 LDhEN
Greater than ( and less than (.8
"""" 0.8k KELOLDNE L
Greater than —0.8 and less than 0
il —0.8 X D/hEn
Less then —0.8
of parent-offspring correlations between the traits on density of annual
height(Kansai provenance).

TEEERE | RAREENE TUREENE| REER | B8 2B | MEEE RIZE
(RW) (MXS) (MS) (TL) (H) (D) Heritabilities (%)
0.544 —0.317 —0.353 —0.060 0.400 0.636 0
0.190 —0.091 —0.101 —0.516 0.323 0.494 5
0.481 —0.363 —0.180 0.358 —0.400 0.512 -0

—0.291 —0.160 —0.178 0.098 —0.248 0.231 0
0.349 —0.151 0.096 —0.459 0.328 0.459 18
0.694 —0.507 —0.456 0.407 0.235 0.688 1

\ 0.032 0.009 0.168 0.180 0.670 0
0.030 \ 0.842 0.179 —0.130 —0.189 14
0.008 0.848 \ 0.002 —0.218 —0.083 22
0.125 0.088 —0.064 \ 0.099 —0.131 44
0.180 —0.120 —0.192 0.074 \ 0.596 0
0.663 —0.109 —0.045 0.157 0.590 21

in the table respectively.
RW : Mean width of annual ring TL : Tracheid length
MXS : Maximum slope of grain H : Tree height
MS : Mean slope of grain D : Diameter at breast height
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Table 17. EEMAMORSEG T & 2:B-HEE GEALE)
Estimated genetic correlations by means of analysis of covariance between
height and diameter at breast height (Tohoku provenance).
® #® FEHEE | BAEE | REE | PHEE | BMMTE LIRS
Traits (MD) (MXD) (MND) (ED) (LD) (LP)
EigEE (MD) (0.0) (0.0 (0.0) (0.0 (0.0)
& K % & (MXD) K\\\q ©0.0) (0.0) (>1) (0.0
B /N % B (MND) 0.0 (0.0) (0.0)
2% E (ED) T 0.0 (0.0)
Wb % E (LD N (0.0)
B A E (P T
EHEwmE (RW)
BAB#EERE (MXS)
TameEss (MY
EE& (TL

1 & (H
mEEZE O

Note)

( IAKEZAEETE Y

Parentheses show non signifficance

MD : Mean density of annual ring
MXD : Maximum density of annual ring
MND : Minimum density of annual ring

Table 18.

ED : Mean density of earlywood
LD ; Mean density of latewood
LP : Parcentage of latewood

FWEELE L LOREEER ORI & 5 &TRHEME (BEEE)

Estimated genetic correlations by means of analysis of covariance between
tree height and diameter at breast height (Kansai provenance).

v o= TEEE | BAEE | BNEE | SMEE | WHEE | M %

Traits (MD) (MXD) (MND) (ED) (LD) (LP)
Y ¥ % B (MD) 0.0) (0.0) 0.0) 0.0) (0.0)
B A % A (MXD) (0.0) (0.0) ©0.0) (0.0)
£ /I % i (MND) \\\\T (0.0) (0.0) (0.0)
S EE (ED) F\\\\ ©.0) 0.0)
We 4t @ (LD) ©.0)
e # F (LP)

FHERE RW
RAEEBHE (MXS

)

ToEEERE  (MS)

KREEER (TL

i & (H)

eEmEZE O
Note)

( VRNBEREETKO

Parentheses show non signifficance

MD : Mean density of annual ring
MXD : Maximum density of annual ring
MND : Minimum density of annual ring

ED : Mean density of earlywood
LD : Mean density of latewood
LP : Parcentage of latewood
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the traits on density of annual ring, tracheid length, slope of grain, tree

TEERIE (RARERMNE TEIREENRE REER | & & | EEEE BEILHE
(RW) (MXS) (MS) (TL) (H) (D) | Heritabilities (%)
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 0
(0.0) —-0.377 | —0.559 | —0.327 0.355 (0.0) 22
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 0
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 0
(0.0) (0.953) (0.392) (0.343) | (<—1) (0.0) 4
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 0

T~ | 00 (0.0) (0.0) (0.0) (0.0) 0

0.08% —0.566 (0.0 35

0.015 (0.0) 27
\\ 0.0) 2%

\>\1 —0.164 —0.491 (0.0) 10

RW : Mean width of annual ring TL : Tracheid length
MXS : Maximum slope of grain H : Tree height
MS : Mean slope of grain D : Diameter at breast height

the traits on density of annual ring, tracheid length, slope of grain,

EE)SERE | RASEENE | TOSERRE| REER (B & | WRERE BEE
(RW) (MXS) MS) (TL) (H) (D) Heritabilities(%)
(0.0) (0.0) (0.0) (0.0) (0.0) 0.0) 0
(0.0) (0.0) (0.0) 0.0) (0.0) (0.0) 0
0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 0
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 0
(0.486) (—0.303) | (—0.741) | (—0.009) (>1) (>1) 7
0.0) (0.0) (0.0) (0.0) (0.0} (0.0) 0

\ —0.326 | —0.071 | —0.645 0.304 (>1) 31
T »>1 —0.446 <-1 (<—1) 29

T~ | —0.052 <—1 (<-1) 50
T | 0628 (<-1) 84
\1 (—0.029) 30

RW : Mean width of annual ring TL : Tracheid length
MXS : Maximum slope of grain H : Tree height
MS : Mean slope of grain D : Diameter at breast height
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Table 19. Fé%* ¥ & LABEHHEMOLSBSIIIC L 2 REMERE L RHAMERE GEALE)
Estimated environmental correlations and phenotypic correlations by means
tracheid length, slope of grain, tree height and diameter at breast height.
2| FHEE | BRAEE | BROEE | BEMEE | BHMEE | B M F
Traits (MD) (MXD) (MND) (ED) (LD) (LP)
¥ EmE (MD) 0.744 0.883 0.830 0.481 0.873
B K% & (MXD) 0.661 \ 0.559 0.523 0.701 0.667
B /N% B (MND)  0.738 0.514 \ 0.931 0.251 0.637
BHEE (ED)| 0.662 0.462 0.689 L\\\\Jo.m 0.567
Mo #f % B (LD) 0.448 0.732 0.268 0.228 0.405
e # #EF (LP) 0.831 0.542 0.562 0.497 0.309 \
EigEHE (RW) —0.183 —0.160 0.050 0.073 —0.329 —0.317
BAs#ERE (MXS) —0.064 —0.115 0.020 0.064 —0.134 —0.117
TigkgmErE  (MS)| —0.171 —0.130 —0.106 —0.034 —0.144 —0.202
REEE (TL| -0.057 0.051 —0.096 —0.038 0.033 —0.005
i} & (0 0.049 0.127 0.051 0.092 0.011 —0.001
e BE®E O —0.153 —0.054 0.016 0.026 —0.134 —0.288
Note)

X ERROF EITREEAER, £ TR HEE

Environmental correlations and phenotypic correlations are shown above and below the diagonal

MD : Mean density of annual ring

MXD : Maximum density of annual ring
MND : Minimum density of annual ring

ED : Mean density of earlywood
LD : Mean density of latewood
LP : Parcentage of latewood

Table 20. FWEEL F L LBEEELBOZSBOTIC & 2 BREHE & KRAMAE
Estimated environmental correlations and phenotypic correlations by means
tracheid length, slope of grain, tree height and diameter at breast height

| EEE | BAEERE | BIEE | EHEE | BHEE | B X

Traits (MD) (MXD) (MND) (ED) (LD) (LP)
EHEE (MD) 0.612 0.462 0.776 0.362 0.774
B K% B (MXD)| 0.416 0.453 0.434 0.542 0.513
/N E(MND)  0.275 0.175 0.436 0.079 0.432
B &K (ED| 0.686 0.292 0.390 0.131 0.535
MM EE (D) 0.25 0.660 0.008 0.025 K\\\\ 0.220
e # F (LP) 0.689 0.334 0.220 0.500 0.178 \
EXERmE (RW) —0.184 —0.055 —0.028 0.124 —0.242 —0.361
mAsmg g MXS) —0.053 —0.044 0.025 —0.005 —0.045 —0.030
THggERE (MS) —0.082 —0.008 —0.024 —0.108 0.005 —0.058
R 8% & (TL) —0.118 —0.076 —0.150 —0.236 0.047 —0.064
i & (H —0.122 0.151 —0.162 —0.150 0.167 —0.113
MmeEZE O —0.235 —0.084 —0.165 —0.063 —0.096 —0.294

Note)

S AROA IRREEN, £TFREEE

Environmental correlations and phenotypic correlations are shown above and below the diagonal
ED : Mean density of earlywood

MD : Mean density of annual ring

MXD : Maximum density of annual ring

MND : Minimum ring density

LD : Mean density of latewood
LP : Parcentage of latewood
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of analysis of covariance between the traits on density of annual ring,
(Tohoku provenance)

P iR %kﬁﬁ%ﬁaﬂ)ﬁ %’2%%%45 EER | 8 & |- WEER HEE

(RW) (TL) (H) (D) Heritabilities (%)
—-0.130 0.060 0.012 0.109 —0.011 —0.150 0
—0.225 —0.070 0.037 0.174 0.055 —0.145 22

0.205 0.187 0.151 0.068 0.035 0.115 0

0.257 0.187 0.105 0.131 0.106 0.193 0
—0.386 —0.210 —0.241 —0.003 0.156 —0.229 4
—0.348 —0.003 —0.044 0.175 —0.074 —0.333 0

0.293 0.409 —0.062 0.014 0.656 0

013 | T~ | 0.677 —0.042 0.151 0.098 10
0.088 0.709 [ T~ | 0.007 0.288 0.241 35
—-0.135 —0.061 0.032 \ 0.122 —0.136 27
0.184 0.044 0.028 0.094 \ 0.290 2
0.547 0.140 0.187 0.041 0.348 0

line in the table respectively.

RW . Mean width of annual ring TL : Tracheid length
MXS : Maximum slope of grain H : Tree height
MS : Mean slope of grain D : Diameter at breast height

(REPERE)

of analysis of covariance between the traits on density of annual ring,
Kansai provenance).

FREGIE | RAREIENE TOdgERE) REER | B & | WRERE BEE
(RW) (MXS) (MS) (TL) (H) D) Heritabilities(%)
—0.116 —0.241 —0.543 —0.254 0.280 —0.188 0
—0.235 —0.146 —0.124 —0.053 0.137 —0.295 0
0.318 —0.277 —0.29 0.176 0.551 0.303 0
0.239 —0.285 —0.596 —0.293 0.287 —0.009 0
—0.3% —0.002 0.209 0.129 0.008 —0.162 7
—0.288 —0.290 —0.515 —0.240 0.231 —0.191 0
0.242 0.124 0.246 0.139 0.459 31

0.071 [ | 0.398 0.294 0.646 0.256 29
0.045 0.668 | | 0.146 0.620 0.334 50
—0.250 | —0.121 0.008 \ —0.472 0.591 84
0.190 —0.113 —0.054 0.156 | T~ | 0.397 30
0.518 0.077 0.097 0.016 0.326 3

line in the table respectively.

RW : Mean width of annual ring TL : Tracheid length
MXS : Maximum slope of grain H : Tree height
MS : Mean slope of grain D : Diameter at breast height
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3) MEO>VWTORFHE LEE, MESERIZ DLW TOEMEE

HALEIC DLW T OREFHEEK & 2 8EHEE % Table 1312R T, 2O7—52bhiRTnL i
Kb L7 6 D»FiglTH %, FKITBEEE 0% EOEEZ Tz DowT 2 EROMHEEEH 0 LLE,
0.8 RFOJEEEHRTRL, 0.8ULDEEE2BEDERTRL, FYOLUTYA+R0.8 % TOH
BESABTEL, —08UTFRZEDHBF TR L, FHEEAL LB, AMOBEZ DLW TOBE,
B2 TR RVEE, BHMEE, BHEOHERMIC Y7 20MEORE WEPE SN, BA
B L RINEES L UBRKEE L EHBECA + AOHENA SN2, BHEEIEER 0 T
BolOTHBONRELZ S BV, T2, TOBMMEE WM EEROILERECIDWTORE L,
BAEEENE 077 AOHME (FYEE L 0.692, R/NEE L 0.354, EHEEL 0.625, &K
FEEE 0.947)BAHON5, BMMELEERCL 0.6380 77 AOMHEERH 5, 2R KHHEER
EriEERCLEbOTARELT I AEH0.936 4615, BB NEEFRCLEDDTKRES
W7 AR 0.979 A SN D,

BAPEEE i DV T OB THERIC & 2 8EHHRI % Table 141CR L, BALE & [@kkICFEE K OB EEE
ZELL TFig2itm L7, MM ERE MR EROMBEIZ &b TAEX {77 A1EB0.936 TH 2,
F7:, REER CMEEROMEBEE OO TREL I AME> 1 TH D, RAMEERE & ¥
BHEME L OHMEL EbHTKE 0.901 TH 5,

Table 21. EHRFEPEFOREMOBETHEEIC L 2 8EMEE (FEILE)
Estimated genetic correlations by means of parent-offspring correlations in the traits
of seeds and cones (Tohoku provenance) .

HEM | BRRE | R R |HRbr | 8 F | B 7 | #8E%
FREE | nAETE | FEx | 1000 :
i =3 No. of Length |Diameter! No. of Propo- B E Herita-
Traits cones | of cones | /length | seeds/ tion of | Weight |bilities(%)
of cones cone filled of 1000
seeds(%)| seeds(g)
No R s 00 | @O | 0O | 0.0 | 0.0 0
KRR
Length 0.586 0.029 (0.0) 0.598 66
of cones
Di;j?%#(tt/
iameter,
length of 0.153 (0.0) -0.289 56
cones
ﬁ%ﬁ%&éz )
NO. Of SeedS/ (00) _0364 95
cone
JETSTE
ropotion o
filled seeds 0.0 0
(%)
-+ 1000
hE 36
Weight of
1000 seeds(g)
Note)

( VAEIEE TR

Parentheses show non signifficance
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TN & 2 BUE AR & AR £ HALE I D v T Table 15, BFEEE 2 D\ > T Table 161273
T, WLE R 2L I BESERN, REUEMRAMOBEERROBEMEEMTARE L, HEEL Z
NP EA SRS S b, 7z, RAMMEERE & FIOEENE - OMEL Ebo TKRE
V, MEMTRLSZ X, AMOEERGRORE « WEER L ORBEAERN &L REZHEMS, R
BEZO20TEIAFTAETHZ2OENL, FABAECODVWTIRTIAETHZ I TH S,

HALE 12 DL T OAEAMTIC & 2 BEHB £ Table 17127R L, Bk & AR EEMOBEHEE%
B{bL TFig3iom L7z, BEREE I DWW T OSEMTIC & 5:8E4HB % Table 18i27RL, BfbL7c b
D EFigdizm Uz, KO EEBRORE CEREFN 10% U Lice 2H L, ELEI DLW TIEE
REEZITHY, ARECOWTRBONLRI-7, IO, BEHMEC DL TOBED £
Bonhot, iz, FMEMIIZ DL THE L BABREENE S L OBE L PHEEEMEOED
BEMEME~ A FRAETHD, £, RABEME &L FOBEEMEL 077 AR RE (>1
Th-otz.

SYRLATATIC & 2 R AEES & REFAVAERES £ 4t E 1 D v T Table 19, BHFEEEC D \> T Table 20127R
1. BEHMEC L 28BS LER, EibEC O LWTHHEBEC O WL AMOEEBEFROBMEHERN
THHEBEOESKEWERD A SN2 PRFHEEO L 2ZETidk v, £, BRABREERE L F
BHBAEENE L ORI T TSI AETH 5,

Table 22. EHELEFOBEBIORTFHERIC L 2 REMEE & RWAMEE CRILE)
Estimated environmental correlations and phenotypic correlations by means of
parent-offspring correlations in the traits of seeds and cones (Tohoku provenance).

BRE HRE K R O HKEH| B T ® T BEE
ke | DEFH | REE 1000 )
¥ s No. of | Length |Diameter| No. of Propo- | % ZE | Herita-
Traits cones | of cones | /length | seeds/ tion of | Weight |bilities(%)
of cones cone filled of 1000
seeds(%)| seeds(g)
N TH 0.484 | 0317 | <-1 | -0.266 | -0.230 0
REE

Length 0.283 0.321 | >1 -0.158 | 0.684 66
of cones
KRR \
?;‘;%tff/ 0.211 | 0.480 <-1 0.036 | 0.669 56
cones
BREHID \

ErE | _ )
No. of seeds/ 0.279 0.309 0.049 0.0 0.196 95

cone

BTPREX

Propotion of
(%

#ET 1000
Wl of | 0184 | 0614 | 0.206 | -0.175 | -0.081 36

1000 seeds(g)
Note)
M AMROLE LIIBREEME, AR A TIIRAEN

Environmental correlations and phenotypic correlations are shown above and below the diagonal line
in the table respectively.
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4) BRRSLEFOEREIZ DV TOEHE

HiLEOERM, REORS, BREOBRK, KEH VETH, BTOFRERE, BT O 1000 K
EOHAEMIZOWT, HFHEE» SRKOIEFREE % Table21icmd, KB, ZO7T -3, &
ETREISN-RBHMORESHBE L (BohT—F Thd, F0FHEMIzOLTIX, YFFED
BEEOWMEDFTHRALA TV IO THRRE TRIRHEEEWT 5, 2RER, ERRLETOR
EEOBTGERIYOTHL225, B AREMOEGHEEIC O W THET 5, K& VLiEEHEEE,
BRE L REFRLOME (0.586) B & UBRRE LFET 1000 KE - O (0.598) ThH3, RROF
PhRH BB S 7 W EFROESHEEIT 0,153 A&, 272, BRROFRE LT 0 1000 KED <
4+ AME-0.289 I DWTHEHT 2L ORMBETR LR L, RS- VEFHREETO 1000 E
i, v A -0.364 TH 5,

HLE I D OB - RIEAAEE £ Table 221077, BEEEIR, REELREH-0E
TR, T 1000 RE L BREE B L URET 1000 f1E L BRERIKIES A & <, RHBMAHET
1000 #IE L ERRR TR PR E W,

3 # =

BE = MEEE - OFEHEME, EEED SN (Table d) 225 OBEZ T TH L, Z0Mo
BEMTOEGHEBOEED S WEsN/:7 -4 (Tablel13) 20 b KE LI EBHESMIZS NI,
HHEERNE DR E &L PHEOREHEEIC LTI, AUBE DL TOREED L D »i0Ey
THD, KEWEGHENFEINLBZFDO LB DHEETH -7 (Table 9,10,14,17,18)

AMOEBE BT 2HE I DWW TOEEFEE, FILECHETMB (Table13) 2 L 28ATHS
i, #ORR, AMOFEEREMAEMOME, TXTRED 7, ZOHERIT, & 28
TERIE LR AREORE THE LD L ABICARMED L O 1T DMETH %, 18, Figl
THBR R X 52, BMREYY, &A, B, EMOSEEZ08LUELREL ST, &7, IO
A E R (X Table 15177 L - BB B L URBAMET L KR E o7z, LEk2i-T, ZO5BH
KoWTE, BMRCL > TRETE I emBans, ¥k, IOMMOEEHEREOHE
DHEAEEIE, TIR, AT ADEBEVRIINTFEEBVEETH 72,

ML EHEM O 72 AOBEHEETCEH SN2 0, RILEDOHFHERE (Table13)
B2 HEER L BABEERE S L VRAEBENE LR RERETH 5, £ BAECHEFHEHE
(Table 14) BT 2 MEERZE LEER S L UMEER L OMEEMNE bR v, BHEIEIE
RBHIESEOBEGRIWN SO TEBRICKS CAURTARESS 5, <1+ AOBEHETH,
HALED T (Table 18) (51 2815 L BABEEAE 8 L UBS & FIofiEENETH 2,
ZOBEBO A+ 2HEH Ik Table ITOHEIETL A5 hEH SN S,

HRCETOFEPE B2 &AM (Table2l) T, 77 AL LT, RER LERERR
H0.586 £ & UBREBE & T 1000 KLE 0.598 2500 K S oo T2, BIE IR, BB ICERER LA
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WENRTLADTHRDERTH 525, BHECE, RRLETOAZ S CHEST28EFHOH L
AFEESS TR SN D, ZOBHEBEOBRENRIZTable 22T, 75 AMEO K S B~ 1 + 2 FHE
DHEEL DN H LV EHOFHIFETH 5,

HAOHEHE DL TORGHEORBRAI Y%L, ZORBT— 5 0 TEHLORBLTVE
WEBLILINBTH L, REBROERE, 5%, Bo5h3THEH 75 LHbEFlLHR
T2 2 e Eih 3,

8l B X #®

1) FALCONER, D.S. : Introduction to quantitative genetics (2nd ed.), Longman, 340 pp, (1981)

2) MEEEDRE  MEFEECHT AR 2, B 7 4 <y, R, 222, 1~113,
(1969)

3) —— IMEFECEY LR B BREMS T <y, KRR, 244, 17~114, (1972)
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Genetic Correlation Between Traits in Japanese Red Pine,
Pinus Densiflora Sies. et Zucc

Takateru Akasi‘V

Summary

Genetic correlations, environmental correlations and phenotypic correlations between the
traits of growth and wood properties in Japanese red pine were estimated based on
parent-offspring correlation and analysis of covariance among families. The results were as
follows:

1) Genetic correlation between tree height and diameter at breast height were

recognized in many of the analyses.

2) Genetic correlation between diameter at breast height and tracheid length, and
between diameter at breast height and traits concerning the density of woods were
recognized in some of the analyses.

3) From genetic correlation, environmental correlation, and phenotypic correlation
between traits it was effective to use late wood percentage as an index for the traits
concerning density of woods.

4) There seemed to be genetic correlation between cone size and seed size.

Received Janury 5, 1988
(1) ex. Silviculture Division(Bio-resources Technology Division)



