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Axasnr Takateru : The selection effectiveness and inbreeding depression

in the second generation of plus-trees of Cryptomeria Japonica D. Don
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2L BRI KRR OER 2 O, EARSEBRAHE & N REERRRE 2 —HIC L THEL -,
HbIRERRE (BAENREWEN TREZRBHRTH 3, MESERORE X SMOBENRESH
& FERR I FE IR 40cm X 40cm ) BEAREBRHER & L 72,

TEREH 3 SRR T % D1979F Iz, FMEEOBE L MITERLAEL 2, = OEEEERRRE
EMBEERRENT— 2200 T, RRINTFHEZ KESDIEFICENEL 124 D% Figs. 2, 31
AUz, MBlizALN S & B DBE, EEL L ICHEUBEHRRENBERKRREL D K& W Emz
AL, TR OR, MBE &L ICHAZRAE TRIIRIGEH LN, &b, TOBBMRE,
MEEERRENR E L TROLBERFIC L 2 BYBSROTHME L KL, BEEOHEBESFICD
WURRET L 72,

Table 1. HAKSEEHBIOGREF DA
Families composing the “population” for the model study on “plus-tree” selection, and the
number of plants. “Plus-tree” and “control” were selected from the original families

E&¥A fAkE | AR | SRERK KRE AR | EAEER | MTRMER
Families Number |“Plus-trees”| Control Families Number |“Plus-trees”| Control
of plants of plants
A R 2 59 KHE 4 57
Tanzawa- 2 QOotahara- 4
nO#E 2 59 3R, 27R | dLERE 5 60 26R
Mugi- 2 Kitashitara- 5
BEER) 3 58 2IR, 24R | EFH(F) 4 64 14R, 17R
Takahagi- Takahagi-
(shi)- 3 (shi)- 4
A 6 63 6 R % B 4 62 13E
Kuji- 6 Taga- 4
a w4 55 1E, 6E, 7E TEH 26 60 5R, 23R
Ishigi- 4 Shimotakai- 26
TEH 7 56 10R X B 7 59 28R, 18R
Shimotakai- 7 Misakubo- 7
Kz 2 62 3E 7R eEEx 9 53
Oomama- 2 Kitashitara- 9
A 12 62 9E, 11 E 8R AE® 4 59 10E
Kuji- 12 Tsukiyono- 4
X A 1 46 12R tz® 3 53 29R
Qotsuki- 1 Kitaazumi- 3
B O 1 56 X F 1005 56 13R
Maebashi- 1 . { Daigo- 1005
X E 9 66 22R & K 8 57 2R
Misakubo- 9 Chosui- 8
oM 7 44 ® oK 1 48
Hiki- 7 Tokyo- 1
IR 2 64 4E, 5E, 8E, 12E | G E) T B 1 59
Yaita- 2 lida- 1
K F 4 62 20R E XK 9 32
Daigo- 4 Chosui- 9
X~ A 5 45 1R HEE 4 54 2E
Ootsuki- 5 Minamitama- 4
g o1h 6 56
liyama- 6
E Xk 7 45 19R & &t 1791 13 24
Chosui- 7 Total




2 0 2 XK SR OBHNR L AR5 () -5 —

ZE 1 HROBEIBERERBOT — 2122w TOSESIC £ CRIEREIR, 82 HftofEi
WBEREOBFHIR L FUT28HE %5, UL, 8O HTORR, HANNEZEISOEEREE L 5
NE A E LRSI TRIED SN THEBEBELZ 07 TELd - 2, ZOEHRIL, %Ki, Table

Table 2. & 1 HALOERFERBIC OV TITH G FA T LA 2 R
Partial diallel cross design of the first generation "plus-tree” group and
the number of seedlings obtained

REHRL | ERES 7E 4E 8E 13E 10E 9E
2E B1 B2 B3
(38) (41) (27)
12E B4 B5 Bé6
(34) (20) (42)
11E B7 B8 B9
(35) (33) (33)
3E B10 Bil Bi12
37 (44) (38)
7E B13 Bl4
(37) (37)
4E B15
(31)

Note) ( YWHfEizfEE&# ( ) : Number of plants

Table 3. % 1 HCOMBMEKIZ DN TATH 2HF T4 TL L7 R
Partial dialel cross design of the first generation control group and the number of seedlings

obtained
WEH S | TEMBo 28R 3R 10R 5R 20R 13R 1R 27R 23R 18R 24R 29R 22R
5R M1 M2 M3
(22) (29 (21)
21R M4 M5 M6
(39) (31 (31)
14R M7 M8 M9
(38) (29) (43)
7R M10 M1l Mi2
(21) (44) (15)
8R Mi3 Ml4 Mil5
(25) (41) (37)
17R M16 M17 Mis
(33) (39) (44)
6R M19 M20 M2l
(26) (38) (42)
26R M22 M23 M24
(32) (5) (33
2R M25 M26 M27
(34) (31) (45)
12R M28 M29 M30
(28) (39) (38)
19R M31 M32 M33
(32) (41) {(36)
28R M34 M35
{8) (2)
3R M36
(41)

Note) ( YROHIEIZBHEE () : Number of plants
Note: Since “control group” is a standard term, there is no need for quotation marks here.
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2 DREMAEHETHEBLEE L I ZWERTH S B5 KR, Fig. 21cA5605 &5 ITELHS
m kD, B EBECRESRLAH EEL LN, #o T, AAMNEESEIIE 1 RO
FRRECLHBLDE LT, §2 HROBINEEROBRIE AR 2B 72,
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2.3 SEHOBEMTIEH

AR D 1979EK DR BEOFERC, FFAEMK LE L HERKEDOER T EKE 5 2 AR
Bt L U32fth% B L, FERFICHBOTEES MLz, &8, $2HAnEISRE %8k 2%
H, ¥%bb, H1HROEABEERMZRBENORE IUERMERTH -2, -7, #16% (32./527=
0.06) MBHEETH 5. F2MROBERUBERR S, Blh L BISEROFOEDERIZEL 2o %
Table 4 1Z7R L 72, BRI & OBIKMHESUI BISERY b 0 6 4K, ##KE19.35%2®/E+ LT, B
3FAN 4 K19, 05%, B 7TRRD5EEIL 28%FTH Y, & BEEERD LD - 2Di3, B4, BY,
Bll, BI2® 4 KR ThH -7, - TRRKISD I b, NKROPOEKIZT HRREE~BEET 5 2
el MW AN

HEMEKIZ DWW T, Table 3 DREH A E HbE¥NFHI10 RX28 R DXE 41T\, Table 3 DRAE
EEBRICER) BT M3BE LT, ZORROFOMEKZTEREH (NO.8) &L THW:,

8 2 AR BERVRE BB & 72 Hxt R, 19804 %K, FRBHNOHNOEFNcBHEL 72, 19874
I~ Bz kBB £ ATV 198BFEFRIC KA £ 4T » 720 8 2 OB RBHC DWW TH%
Fo# A & b+ i3 Table 5 ICRY &

BN, LHB 4K, FREEIE Table 4. % 2 OB EB OB & BB U HEFE
Wiz L RS TA TLLZ O AT Number and percentage of second generation “plus-

trees” in each family
&N, MBEEEKIZ DV T OREALA

& bhix Table 6icmdg EE Y, R T H IR HE (%)
Families Number of Number of Percentage
ek 4 Btk &, FEHI9ERIC & plants “plus trees”
63:7'%%74'7’1/)1/7DZ'C”%60 B1 18 1 2.63
mERPIRL BB, BTT—5 B2 41 3 7.32
TRONTLRRT ENDEERETH B3 21 4 19,05
5, B4 34 0 0.00
19884 RKICKET £ 4RER L, 19894 B5 20 1 5.00

FIHRMBETRFD7 7 4 =2 B6 2 3 .14
T ANTHERMICEEOF LA, 1 B7 S 5 1428

B
EREBIENI0FERC, 8617 8 5 2 6.0

) B9 33 0 0.00

AR B0 & RIS KRB NEHEZ D

B10 37 1 2.70
U, BAKRER THErFACHZRBR IS

B11 44 0 0.00
EAEL 7z, 3 LB T 8001992 B2 %8 0 0,00
FRiICHE I BTEERZRMEL, & B13 37 9 5. 41
2 WA AVRS S B IR R % el Bl4 37 4 10, 81
THIHNT— 3 21872, Bl15 31 6 19,35

4 4K 527 32 6.07

Total




Table 5. % 2 HARDHABEBORAEMHAEHE L T— 7%
Diallel cross design of the second generation “plus-tree” group and the number of seedlings obtained from each family

REH S 11 12 13 14 15 16 17 18 19 52 53
ek B3 B14 B6 Bi14 B8 B15 B10 B3 B3 B13 B1
7 2EXS8E 7EX9E 12ExX13E 7EX9E 11EX13E 4EX9E 3EX13E 2EX8E 2EX8E 7EXI0E 2EX7E
1 B2 2E X4E 22 36 38 38 68 34 39 40 41 - 39
2 B6 12E X13E 34 34 30 36 32 41 - 14 39 17 37
3 B7 11E X8E 33 38 39 38 37 40 37 5 40 40 25
4 B15 4EX9E 36 33 43 36 34 40 36 40 40 18 39
Table 6. # 2 HAANONBBEERNZEMAS LT LT— I
Diallel cross design of the second generation control group and the number of seedlings obtained from each family
wE®s 21 22 23 24 25 26 27 29 31 32 33 3 3 36 3 39 4 42 43
P75} M25 Ml6 Mi13 M25 M4 Mi14 Mé Ml4 M27 M7 M3 M26 M3 M1l Mi19 M22 M20 MI17 M1
' 2RX23R 17RXIR 8RX20R 2RX2R 2[RX3R 8RxXI3R 2IRX5R 8RXI13R 2RX2R LRXIR SEXIOR 2RXISR SEXI0R 7RX20R 6RxXIR 26RXZR 6RX27R 17RXIR 5EX28R
5 M7 14R X10R 36 43 35 34 29 37 33 37 36 36 33 36 31 35 28 36 15 30 38
6 M22 26R X27R 40 43 25 40 42 41 39 42 26 9 35 38 43 23 38 19 39 38 41
7 M29 12R X24R 19 36 33 28 43 40 39 40 39 28 38 16 42 31 - 42 37 37 42
8 M38 10R X 28R 43 54 41 41 44 42 41 44 43 42 34 38 37 36 37 39 41 38 33

AL R

& 89¢ %



F 2 HAD A XEE R ORBYSNR L ELHE (HR) -9 —

I 8B R

3.1 25 2 HAHEBMEHORIENR LA HY

52 HAUR A R O ZEME A4S e (Table 5) Tid 2 RFASKRATH D, HHBREEDEEHMAE
H (Table 6) TR 1 FRAPRMTH 72, BonH 2 HROBARSKHEROBENT— 2122
W ITKEM AR bR FHEE S Kb Fig. 4 1R L 72, 72, HRMEERROBEIC DT Fig. 5 Io7/&
L7z, MENBILESRIC DWW T L ESEC Figs. 6, TI2aR L 72,

B 2 M EERE R R L HIRERFERBEO K E S L BT 2 OB R IR TERN ZNLFN
oW, FRIEEEDIEIZH~EZ, Fig. 8 R Fig. 9iam L7z, MBH & BRI EH R RE
PR BEFRRRFEL VHEL2CEEN L VD, FCEE L VERCREMELRL 2 (Fig. 8), mX
1 HAOEUEEMOBUNR LR Lo Fig. 2 R Fig. 3 ST 5 &, BEELY LBE T2
RICH1BBEDIRVAEL RN 2B oND, Thbb, F1LHEROBEICIE VTR, &4
&L THERHERRAY» L EEEZRL 2L D0, MEBEEFRY 2, 4, 5, 8 RN BACAHL
EL2(Fig. 2), Zaicxtl, E2 87713, EIMIE TR TERBERERTH - 72 (Fig. 8),

Fig. 81 Fig. 9BV IXHEZ DT 2 RRIBEERTLTEL LD TH L, F 2 HAROEEEIE
2 & 2T TEONE % Fig. 10icRmL 72,

Figs. 8, 909 TfHT & L7 X X, Fig. 10 @R $ 3o, BE»ECREMoORE TRL Nz
Bl TabbeE ) ECEORTEIC & 5IERFREK. 25OFKRTH 5, X 2EHEOEH AL R
Fo £0—20%, Fig. 10 OICART LT, FEHFEHLE ; I ZCHOTETHRLNTLEE, Tubb,
kxR OHEDTEII L 5IRRHRE. 1250FRTH S, »En—2id, Fig. 10 Q2R T LT
&1 512w 2 @y, FE—EEEREL, TELFHEOTE TR O IR ZHRE I56NKRTH
5. ZO2WILERRELIIEIHETH 5724, FULBRVDXHEIE L TFigs. 8, 9icmlz, 2o, =

REMAZESHENOFRRNOPIZIE Fig. 10 (IR T 2HOEE ;9 15w E 2 EERAMHACLEL TT
72 2WEMOLEIC £ 5 AFRHO0, 0625 R%e, P & ZHEECIC & 503 %H0. 03125 (e)F K%
HhBEY, BHTEIIE VD TFigs. 8 UCBRE L7,

Figs. 8, 92 BV I X XHIDERIE, ALACEENEC, XL HEHEENF BV, LarL, XH
ofuzizkiEg (Fig. 8) IcAaLnbLHIc4, 7, 8MEXEEDLVLoL AN, MIEEEFg 9T
L1, 8, IWEmRRNLI VLN H S,

EBKRICETCRENMET2HLHICT 500, BB ERRRBORTEE L BHERE L 0BF
# Fig. 11z, FERRICIRBITEZRIC DWW T Fig. 12IR L7z, iR 0 DL nix, 28R P, URRTH
0, BN2BFRIZIEL L LIEPRERTH b, ARCTRT L ) IOERREOREME & L ICHEMETH A
LIGEESRESH L, TH Y, HERURTERIC D TOMBRE—0.474% —0.392(3 & L IicHHE
IZHBETH- 72,

IEZRBIINT A REROEROIFRD &6, HLHREOMIMIHE ) RERDOBIEE L HREL 72,
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Mean diameter of second generation “control” families
Note) XX : Fig. 100 (a)n£ & ; 5 27 HXEEREZRT
Stand for the families from full-sib crosses, shown as (a) in Fig. 10

X : Fig. 100 (b)) 3k & ¢ 5 2 VHRER U (¢) DERREFERETT
Stand for the families from half-sib crosses, shown as (b) and (c) in Fig. 10



— 12 — BREATRIRSYE HF368 %

8 2 OIS R R & MR EARAE - DEERET 3 2 HDFEAMTORE L B OV
< Table 7. ARTCEEI SVT Table 8IZRL 72, WHFNLBEAIAETH Y, BISHEIHREN
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BRIz OV 125.12-24.03=1.009 mm Th-72, ZDE%, E1HRIcBIT IENBEBEREFL
SRR RE - OTSHEOE T b HE24.9 cm, HEEE2T mm & BT 5 &, FRENAEL,
BHSES RSN L3 v, UL, 82 HOBEBERFRROELREES 0 Th 554
DHEEE Y, NREZREOFENE F 032 |13515244.70—219.12=25.58 cm, RICEE26.26—24.03=2.23
mm ThHY, #EICOWTULERSESEEI N EAIES LN, L L, BTEETRES LN
oot B, CORETIRE 2 HRONBRABO THEO I 572 » GERREIC L 280 %
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%o B2 HRONBMEARROBEREL TEINTOPHEL DRERTIcETEHEH L 72, 8T
BIRBNBAEERAARE LD 2T —5 & LT, BRIFRHER > ¥ —7 SAS—-GLM 7w
oD Typell AL 2 (BMAKEFE L 7 —, 1992), HRIIEEICOW T Teble 9, BT
BEFEIC DT Table 100 ), MEH L LIERFBLCRESBICEEEZ»Zo o0, BEFIH
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FIRRDBRAIZE 1 #AA GHIH SN REBR E 2> 2B EROKE L L, FNLORREHHEEN
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Table 7. % 2 O BANERBIR R & D REERRREOEZNORE (B

Analysis of the significance of difference in height between second gen-

eration “plus-tree” and “control” families.

= B HE i IRyl F
Factors df. S.S. M.S.
B OM 1 282075, 83 282 075. 83 34,116**
Between groups
BENESR 115 950 839, 41 8268.17 6. 079**
Families within
groups
LI 4 056 5516 488, 00 1360, 08
Individuals in
families
£ K 4172 6 749 403, 24
Total

Note)** . EKRE 1 % CHH Significant at 19 level
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Table 8. % 2 #-{DRANFERRRE & NRBEERRREOENME RFERE)
Analysis of the significance of difference in basal diameter between sec-
ond generation “plus-tree” and “control” families

= ] HHE FHH RSEy F
Factors d. f. S. S M. S.

M 1 891. 319 891. 319 4,028*
Between groups

BAER 115 25444, 202 221,254 6. 489**
Families within

groups

" & 4056 138 291, 672 34. 096
Individuals in

families

& K 4172 164 627, 193

Total

Note)** . &= 1 % THE Significant at 1% level
* [ fEEE 5 % A E Significant at 5% level

Table 9. % 2 #ACONBEHRFRBOR I D TOHEEGHT

Analysis of variance of height of second generation “control” families

%2 B BHHE FEH S S F SEHSE R DR
Factors d. f. S. S. M. S. Expected components
HRHEH 18 130 188,13 7232, 674 6,28** | 0.2+37 1201m?+141. 5302
Female parent
b2 2} 3 95 670. 03 31890.011 | 27.67** | 6= 2436, 850im %+ 663, 320m?
Pollen parent
£ H 53 175 554. 71 3312, 353 2.87** | 0. 2+35, 460tm?
Families within
groups
LI N 2622 3021 946. 35 1152, 534 A
Individuals in
families
& & 2 696 3420792, 17
Total J

Note)** : &k 1 % TF & Significant at 1% level

0. 2 BRESEK

Individual (error) variance within family

om? | FRMEL

Variance ascribed to family deviation

om? I TEXTR SRR

Variance ascribed to pollen parents

or? | FAER

Variance ascribed to female parents
Oim 2=60, 909, om?2=42,955, or2=26, 985
h2= 2 X (42, 955+26. 985) / (1152, 534+ 60, 909+ 42, 955+ 26, 985) =0, 109
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1986). R, BIZFITHE0. 29, HTHEZR. 1L #EES N,

ZoEEIGL, B3 EHROBERREEROBYMR L TR T 2 BEFEE LT, 82 HAOEIEER
RRHLLNT—FIc L B BIEFEHEL 2. FEHOATORKRIBEIC DWW T Table 11, RITEREIC
2w Table 120+ 6 TH 2, TEOGITIENBEKRROT— 7 & FFC BHREER L 79— F

A7 7N —%RV Tz, ZORR, HHH, REREE DICHETH ), BIZFIIEE. 242, RTE
ZOBBERAEROAEZABORAZTARE L2 Twa (K
F, 1960). BROELHREIL, FRILDERREL KD, £FREZBL THOFYMHE L TRH LN
B, XOEIR0.061TH Y, BIES N7 BEFIIHE0. 228, MITHERE0.2098 % - 2. I DfEIZ A
AN EA T & K> 12 BIRFE O E0. 109, RITEO. 116 ) bz k& (, MRME&KDE -74HEE
b RO TBEEFORE0.29, BITER0. 4L, PRSIV HETH-72, DL Hiz, FHOENE

7E0, 2228 HEE S 4172,

L&L,

Table 10. % 2 #ROHBEKFREDOBICEERIZ DWW TOHFESGHT
Analysis of variance of basal diameter of second generation
“control” families

#z B BHE FEHM 28251 F
Factors d. f. S.S. M. S.
HiEH 18 51793.503 321.861 | 10, 53**
Female parent
F{X 8] 3 1198, 282 399, 427 13.07**
Pollen parent
® % 53 5272. 320 99. 478 3,25"*
Families within
groups
@/ & 2622 80 151. 407 30. 569
Individuals in
families
E- N 2 696 92 293,175
Total
Note)** | HEKH# 1% TEH Y Significant at 19 level
SESER o #fFsri: Table 9 F L
Other symbols are the same those in Table 9
oim2=1,9433, om?2=0, 448, o12=1,5485
hz= 2 x (0. 448+ 1. 548) /(30. 569+ 1, 943+0, 448+1. 548) =0, 116
= @ 981
= M r=oar EL ] r=o5m .
Ef 1 b=01ss . cE b=0.205 .
& E 230 . . T 261 . .
S ", iy . :
= = 220 . . . % £ 24 : .
o < . RS $ .
e 8 . *. S = . .
S £ 210 * 5 22
T @ o g
B> . B .
1) — I 2 ; r v g
OO190 200 220 240 260 280 300 =2 s 20 25 30 35
#HE# (cm) Female parent %3 (mm) Female parent

Fig. 13 % 2 RO RERK & 2 D RABFHHE
2 & BB OB-FHEE

Parent-offspring correlation of plant height in the

second generation “control” group

Fig. 14 % 2 O RER L £ DFKRFHE
2 & BIRTEED B FHEE

Parent-offspring correlation of basal diameter

height in the second generation “control” group
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Lic & 2 M EESHROMI B SN Lh -7, &8, &2 WortRERER0EEET, £
&L CORLREBS TS D TIEIEL - 72,
3.3 83 MBI ORIET HICML T
BEMRERICB VT, RRAFHEOFCLNEH 50 LHRY, TOROEREREERL 2135
B, Fhid, FRICZIZOLTERMBKREERL 22503 PWHFTH 50 2MbHICKRORE %
15172,

Table 11. 2 2 DR EB R REOB IS O W TS 8T
Analysis of variance of height of second generation “plus-tree” families

2 R’ BHE A S F SEEFEF DRI
Factors d. f. S.S. M. S Expected components
32 ) 10 269 176, 66 26917.666 | 15.47** | 0. 2+ 36.640tm?+132. 600t2
Female parent
e 3 125 394, 31 41798.104 | 24.03** | 6. %2+ 36.520tm 2+ 356. 3902
Pollen parent
.3 28 164 835, 51 5 886, 982 3.38%* | 0. 2+34,270tm?
Families within
groups
LN 1434 2 494 498. 90 1739, 539 A
Individuals in
families
& K 1475 | 3046 535.24 L
Total |

Note)** : Bl 1 % THF Significant at 1% level

Other symbols are the same as those in Table 9

Oim?2=121. 023, om2=99.999, o:2=156, 439

h2= 2 X (99, 999+ 156, 439) / (1 739, 539+121. 023499, 999+ 156. 439) =0, 242

Table 12. £ 2 t{OEAKEHRRABORAERIC OV TOFESHT
Analysis of variance of basal diameter of second generation
“plus-tree” families

2 | BHE EHA S F
Factors d. f. S.S. M. S.
a2 ) 10 5 802. 995 580.300 | 14.31**
Female parent
ek 3 3021, 829 1007.276 | 24,84**
Pollen parent
£ R 28 4404, 295 157. 296 3.88**
Families within
groups
@ & 1434 58 140. 050 40, 544
Individuals in
families
"N 1475 71 442. 699
Total

Note)* * | fabraE 1 % T4 & Significant at 1% level
SEEPE R O IE Table 9 H L

Other symbols are the same as those in Table 9

Otm 2= 3, 4068, om?=2.3635, or’=3, 1289

hZ= 2 X (2, 3635+ 3. 1289) / (40, 544+ 3, 4068+2, 3635+ 3, 1289) =0, 222
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Table 13. % 2 HAADOEAME BT REE D 5B I U2 3 OB EHORR 2 & RS
Number of individuals in “plus-tree” families in the third generation selected from each
“plus tree” family in the second generation

1 ¢ 11 12 13 14 15 16 17 18 19 52 53
ek

1 1/22 | 2/36 | 0/38 | 1/38 | 8/68 | 1/34 | 1/39 | 4/40 | 1/41 - 0/39
2 5/34 | 0/34 | 0/30 | 0/36 | 0/32 | 1/41 - 0/14 | 1/39 | 1/17 | 0/37
3 0/33 | 2/38 | 0/39 | 0/38 | 0/37 | 1/40 | 0/37 | 1/% 0/40 | 4/40 | 0/25
4 2/36 | 0/33 | 0/43 | 0/36 | 0/34 | 0/40 | 0/36 | 0/40 | 0/40 | 1/18 | 1/39

Note) 7z KR 3MEEE  Denominator is the number of plants within families
S FiE A Numerator is the number of plus-trees within families

Fig. 4 T% 2 ROFRRIEHSELHEOBE L DR IRERBMITAL L, FEBFES1TL52TH 5,
Ziid Table 2HKRFEBL0E BISIcEY 2B&TH 225, ZOWMRROFEMEL Fig 2050 7T, Bl
BT THY, BI3b v 777 ATlE v, 72, Fig 4 ofRERICERERFES B3ICET 2
EARERESLL 18, DICAVHN TV 2%, ZOFERBOKRIZLL, 18iC D Tid BRI L »
25, 19 oW TR k(e (, —ENEIIZ L, 5T, RRBEEEH LD ULDHIT-T, TORRNF
ORI 2T ) FHEEIRS SN Tz,
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FoBLE 25D v, FRABEENL L WL DEENL TEZ AT, SHRES & 5 BRI RIS N
RBROBURIL TR BRE TH -2, T2, 1EFEUEREINL-KREILTH), BRI2ZKRH»H
BB E N h - 72,

4 EF K

4.1 B2 HRMRMEEROBREDR OERATEORE
2RIz b7 BB BENRIE, B 1 HAOEUEERBENMRAOKE S £RL 2 Figs. 2,3, &5
DBk A Eha 8 2 BRI ERHBIOMBORE S 2R LA Fig 8, 9L ORES LB L2 TH
Stz, TOER, MITEZLN L, BHECBCTINEETH >, TORERIBKIHSFCEIE
bz &k, MTEEZBELLHED 5010cm (LB, BR) OB THRELELLHEH
Zbh, ERINEEHRTH 2 2 AU BT BRI FRE L NREERFREEL O-FHE
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B R, EHERENGERTo 2. Bo Nk, FHEEEIIEEL 218, HRTHEELI6T, WEE
ELEMRIEFOEER0.5& A 3BER (Comstock & Ropinson, 1952) 2 RTEHERTH - 72,

BT HOKE 2L, FESNORRHMEHHOAEZSIZHHA SN2 LD THE, ZOEBORKEZIZ
Figs. 5, 7124605 ¢ 8N, EXFREDE W (XHRX XHIDDWE) RROBZERYVEL (&2



— 20 — BB REE £ 3685

D2l NV KRELEIC L -1 L HEEEIND, ZDZ &k, B3I HABENEEROBHNRSIH L 2
ICHERR TE b2 H 25 &, BONZPHESEOBESEY 1 #82 - F 0 HAIE, BENBHIC
BT A HBEIRTFOLEEE L TOFARNLEESNRIBEELRLLEVI NG, BENESRE
RABICAE LS EBEEFORBC L 2R XBRICERT LD L HEEIND,

4.4 BEER

BIEOMENELIC L 5BUSDRIE, 58 3 HADRIHR L THIT 28 2 HAEABERERRNT
— I LBBEERICL > THHES L2, ZOBEEFENHEIZ, HEMEEKRRD 5K 2 8RR E K
<, BEOBVELICL - T 2 BHANMNEERSRSBREINTWEZ E@n b0,

FARBOHEIURICEWT, HASH TRLZRERRBOBEEREBEIEICEFZN LD E L TR K-
fzo LL, ERICHRESIREL > T, B—BHicL 2y 2voFHELELH 23T
Thd, T, ERFEEIF YO T > WHEEDLH ), ERTEICIE L VBRI RETH B,

HEBEIBHTRENZ EXFRBHEINZ—F T, BUNTBEENBEERIHLICETY, HRS
WL 2EFEZHEE L TREROBER 2 BET 24 5 ITARTERBRICETT 5 2 L P HEIN
2o - T, BEICBITAHRERICIIFEN L ALLEF BB E XS, Lrl, ZOATLERICEW
TLREL - BOTEHE, H5EREHZ A2 2 513, TEBREIZTNEE | ) PO RARBOEEK
ERBNTEBREEMZ 52 LI3HL v, - TEENETICH - Cid, SLEHRTERICEST
LM E LA LLL LB TATv A 70X L2350 EE L, E72, KAUBEM OB
BWT, FHEERDEVWRRLREAT, 20FH5E KT 52 L OUEHRPIEADT, BERRLS
OBEEEROBICHIREMNZ 5 2 & LREFOP CEBALE LY XTI I20IEMTH S, B, I#
KEEHZ 0012, SR TEREINIFEBIIMLZ, dob UHBEBENLBEETRER» L 7S
AXREWETEZEDLETHS I,

FHRBOMBESN—D & LT, 1 HROREEEMOE (T HREBRM) 25, i G EE)
THWEZHTETINLDT, FRhedBME DRAEA»HILUL, BYSHRIESFHEI N H
Zbitd, L, LEEHFICOVWTUIREL, RELXEEROEBR L2 -12ThHAHH). WT
NICLTh, ZOLHIREAZETIRBRICBVWUL, FREELOTHEERALEZ XTI LS
wOT, RBERLEZE(LTRELEDSL L0 @RI L. 372, FRBRIIAX OGBSI BT
SHERTH), HHNOMKERR L L 2 EBORKREFREEEDFESRIRICE I THEATE S L
Vo RlBIIE S, UL, RERL FENHEORENLREAOLHIEEBICLVEFLI RS I L3
EZoNZwv,

PE- TU EO#RIE, BEOERYL L TEMEINTELREROBNERL Y, RESLIEDS & HEkIc A
XTHLAEMTHY, 7, HRE2ELRIFEBE CERLEL ZT LN ELOTEETHL I L%
BEARMBEFH CLEEL 2L 0 Th b, ZofHlt, BOKKRICLECERATEZSEEZ 5,



% 2 HAo 2 XN R OB R LR LHE (Wa) — 21 —

51 R 30K

BAEE . 2X08H3 tRTERCOVWTOEB TR EEBTEROSE, B 54, 12~16
(1972)

WAEE | AXOMBEIC BT 5RUNE, ERTE, 320, 159~174 (1982)

BHAEEE 2 X0BICBEOHETIC BT W%, WP, 349, 1~70 (1987)

Comstock, R. E. and RoBinson, H. f.,: Estimation of average dominance genes. “Heterosis” :
497~498 (1952)

FALCONER D. S.: Introduction to Quantitative Genetics, Second Edition, Longman Scientific &
Technical, England, p. 340 (1986)

BHAKESTH > #— I SAS flAE, p. 121 (1992)

AN &L | EELEGEHS, B, B, p. 312 (1960)

KF w EH0RE BERAFHES, p. 164 (1977)

FHR® | 4 HOWKERE, BB, HE, p 230 (1979)



— 22 — HRHREAFMRMFIR#E 2 3685

The selection effectiveness and inbreeding
depression in the second generation of plus-trees
of Cryptomeria japonica D. Don

AkasHI, Takateru @

Summary

In order to calrify the selection effectiveness through repetition of mass selection, an experi-
ment was carried out using young Cryptomeria japonica. The selection effectiveness, i.e., the dif-
ference between the growth of plus-tree families and that of control families became more dis-
tinct, in the second generation than in the first generation. However, inbreeding occurred in some
families and inbreeding depression was observed. There following two reasons may account for
the occurence of inbreeding. The first is that the plus-trees in the first generation were selected
from only seven families of the original population that was composed of 32 open-pollinated fami-
lies. A similar situation would occur in general breeding programs, if a number of plus-trees
were selected from a single stand. The second reason is that the population for selection in the
second generation was composed of families originating from an incomplete diallel cross in which
small number of pollen parents were used, resulting in an increase of half-sib families. From the
results, we can make the following two conclusions; 1) the partial diallel cross design in which
each parent participates as few times as possible should be utilized in order to avoid inbreeding in
the plus-tree population of the next generation, 2) new plus-trees derived from gene conservation
stands should be introduced into the plus-tree population of each generation. It should be noted,
however, that plus-trees selected from families with high mean values did not always show better

resuits in the next generation.
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