FHARRTFFE  Bull For. & For. Prod. Res. Inst. No. 368, 1994 1~22
5 2 A 2 KRS SR OB R & ELHE
Bl A % ﬁ (8)]

Axasntr Takateru : The selection effectiveness and inbreeding depression

in the second generation of plus-trees of Cryptomeria Japonica D. Don
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LB L NI RARSNOER L D, HASEB R & NRERRRFEL —#Ic L TR L 2. M
B RERESE BIHEMAATER TRARBM T 2. AHFAHEKOREL SWORI MR ED
& BRI AR 40cm X 40cm > BEARIERHER: & L 72,

SEAET: 3 URIARIS T 0197948z, #MEROBE S RTERRREL 2. I DEUEERF R
EMBEEARRENT—Ic 20T, RRINTFHEZ KESDIEFICENEL 2L D% Figs. 2, 312
RL 7z, WBlizA LN S EBYHE, EEL L ICHEIEERRRESSBEAKEREL ) L& wilmt
R T, B ORKE, MK & L ICHEERAE TRIIRVED o N, &b, ZTOBRKMREE,
HMEEARRE NG E L OROBEFESIC L 2BYIROTHEE L L, BEEOHEREFICO
WTRET L 72,

Table 1. #HARSEEHBIOTREF DFE
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 Ak | R | NREE KRE fEEE | ERORER | NRMER
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 | JLEXE 5 60 26R
Mugi- 2 Kitashitara- 5
BEER) 3 58 2IR, 24R | EF(F) 4 64 14R, 17R
Takahagi- Takahagi-
(shi)- 3 (shi)- 4
A 6 63 6R % 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 R 12 62 9E, 11 E 8R AE® 4 59 10E
Kuji- 12 Tsukiyono- 4
X A 1 46 12R &% 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
o4& 7 44 B OK 1 48
Hiki- 7 Tokyo- 1
IR 2 64 4E, 5E, 8E, 12E | G E) 1 H 1 59
Yaita- 2 lida- 1
K F 4 62 20R B K 9 32
Daigo- 4 Chosui- 9
X~ A 5 45 1R BHEE 4 54 2E
Ootsuki- 5 Minamitama- 4
g o1h 6 56
liyama- 6
' XK 7 45 19R & &t 1791 13 24
Chosui- 7 Total
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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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2.3 SEHOBEMTIEE

AR DI9T9EK N E B HOTER ., FEMEMKC L L HERENER T EEK L 5 2 HATORRE
BE U C32MER R Bk L, FRFICHBOTRK2ME L. i, B2 OB 2R 2%
H, +%bb, #1EROEIBERRRAEOKE SIIMERTH -2, - T, $6% (32/527=
0.06) DBEBETH D, B2HROBEIBEER D, Bld b BISRROFNEORRICEL 2o %
Table 4 12R L 72, FBHR & 0@k EASUT BISERY b 0 6 A, BHE1.B%E2HKHLLT, B
3REN 4 K19, 05%, B 7RRD 5 KL, 28%F TH ), & BUMEKs LH - 72Di3, B4, BY,
Bll, BI2® 4 KR TH o720 W TEREISD 5 b, 1IKRDOFOMEKIZITHRABE~EEGT 2 2
sz -7z,

HRMEERIC S\ Tid, Table 3 DM AL HE D510 Rx28 R HLE £1T\>, Table 3 DFRAH
RIS RBES M38E LT, ZOKROTOUMEARZIEBE (NO.8) &L TH,

2 AL OB RS RMER & £ o RERIE, 19804, FRABRMNOJOEFTcHEREL -, 19874
2oL AERC kB BTEIRIE 2 ATV 1988 ERIC R 24T - 2. 85 2 HAOMBRREIC DWW THOR
B4 4 & b+t Table 5 IR T &

B0, ERE4EEKE, RERIVE Table 4. % 2 HAXOIEAKS FAH OIS & BB L VR
KiZF BRELTATL LI BT Number and percentage of second generation “plus-
trees” in each family

» 9, MBEKIC O TOREMA

& b3 Table 6 l2FT &8, FR Ttk REGE | HE (%)
Families Number of Number of Percentage
o 4 Bk &, 1M & plants “plus trees”
MRPIRL BB, BTT—F B2 41 3 7.32
HRLNZERIENDEERETH B3 21 4 19.05
3, B4 34 0 0. 00
19884FEFkICHET 2RI L, 19894F B5 20 1 5.00
FIHBWRETEHD 7 7 4 a2 Bé6 42 3 7.14
G AN THURI 5O L, 1 B7 35 5 14,28
FRBENI00FTIC, BoALH B8 3 2 6.06
) B9 33 0 0. 00

Az B4 & BRI E RGN OEFE D

B10 37 1 2.70
I, BARRRT TR HERBRMIC

B11 44 0 0. 00
ERL 72, 3HREHE®RT $01992 B12 %8 0 0,00
FERICHE S MTERERREL, B B13 37 9 5. 41
2 A RIS T 0B HoRh R % ERE Bl4 37 4 10,81
ThIDNT—F #1771z, B15 31 6 19.35

& K 527 32 6.07

Total




ARSI AR RHRE 368 5

€ 8¢ 44 6t LE 9¢ LE 8¢ ve (4 ey 44 84 (47 44 w 144 ¥S €7 UBTX YOI BEN 8
Ay LE LE ay - 1€ (44 91 8¢ 8¢ 6¢ oy 6€ oy 1544 8¢ €€ 9¢ 61  UVeX ULl 60N L
1y 8¢ 66 61 8t €¢ 44 8¢ Se 6 92 (47 6¢ 144 44 (114 414 4 0 ¥LZx¥9Z 2CN 9
8¢ 0¢ 61 9¢ 8¢ Ge 1€ 9 €¢ 9 9€ LE s LE 6¢ ve i1 o4 9¢ YOTXUVT LN S
UBTXAS X UL WLZX WY Waxh9e YIxAY WoxAL Y0IxAS WIXW7 ATxHAS WODQDT Wex e YEIXYS USXULZ UETX MW MEXAIZ YEXUZ A0Ix YR WeIXULL UETX UL &
TN LIN 03N 28N 6TIN TIN €N 92N €W LN LZN PTIN 9N JIN VN G2 €IN 9T SEIN WA
th4 ar v 6¢ LE 9¢ Ge ¥e €€ (43 1€ 6¢ LS 92 G¢ Ve €2 (44 12 s WEY
ARy YoBa WOy paurelqo s3uI[paas Jo Iaqunu ayj pue dnoid [01u0d UoHRIIU3 Puodas a3 Jo usisap ss01d [I[[el]
B4 —L 2 PALLTEBE P B OYH T ¥ "9 919BL
6€ 81 0y 0v 9¢ 0y e 9¢ 1574 €€ 9¢ qA6XHY ST ¥
S¢ 0y 0o g Le ov A% 8¢ 6€ 8¢ €€ HAIXHIIT LA €
A% L1 6€ 4! - ¥ (4% 9€ (1 ve % HEIXIZT 99 ¢
6¢ - v 0¥ 6€ e 89 8¢ 8¢ 9¢ (44 dyxdecd 1
AL XdZ AIxAL A8 xHAZ H8xHZ HEIXAE HA6xAv HAEIXIAIT A6 XTL HFEIXHIT A6 XL A8 XH7 ¥
Td €1d €d cd ord S1d gd vid 9d ¥1d €d 2
3 a5 61 81 L1 97 ST ! €l 41 11 S WEe

Ajiurey Yoo wolj paure}qo SSuIpods Jo Joquinu ay) pue dnoid 0913-sn[d,, UONEISUSE PUOIIS SY) JO UBISIP SSOID [I[[BI]
B & —oL R BFSYHUWE OHHF HiEHONT T E SOI19BL



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 height of second generation “plus-tree” families
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Stand for the families from full-sib crosses, shown as (a) in Fig. 10
: Fig. 1000 (b) D% t 5 ZWHRERU () DERTERRR LT
Stand for the families from half-sib crosses, shown as (b) and (c) in Fig. 10
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Mean height of second generation “control” families

Note) X X
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: Fig. 109 (@) D& & ; ) XWHTERRETT
Stand for the families from full-sib crosses, shown as (a) in Fig. 10
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Stand for the families from half-sib crosses, shown as (b) and (c) in Fig. 10
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Mean diameter of second generation “plus-tree” families
Note) X X : Fig. 100 (@) n4rs ;1 3 2VWHAREFERRERT
Stand for the families from full-sib crosses, shown as (a) in Fig. 10
% : Fig. 100 (b) ?¥ % ; 5 2 ERERY () DERERRRETT
Stand for the families from half-sib crosses, shown as (b} and (c) in Fig. 10
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Mean diameter of second generation “control” families
Note) X X : Fig. 100 (a) D&% ; J 2 HREERETT
Stand for the families from full-sib crosses, shown as (a) in Fig. 10

X : Fig. 100 (b) D¥ 5 § ) ZFHRERR U (¢) DEREBRERERT
Stand for the families from half-sib crosses, shown as (b} and (¢) in Fig. 10
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2 HROEIRE R R WEAKERE L DEE2RET 5 2HODFHSMOBRLEEIZ OV
< Table 7, #|ITHEMFICDWT Table 8IZRL 72, WTFNLHEERZAETHN, BEHREIBEEIN
72, MBOREXHENZILECEBRETH 20, 2HDBEERETE), ZOEIE 1 MR OKIREEE
NEEENLIAL TV Z EXHFING, B5 N EITEEICST23653—-219.12=17.41 cm,
MIGEAIC OV T125.12-24.03=1.09mm Th -7, ZNE%, E1HRICBIT 2ENBEBEREFL
MBER KRR OFEENETH HE249 cm, BICEZE2 T mm X HET 5 &, FRLVANEL,
BEMESFBREEINZ SRV, L L, $2 OREEERTRBOLRRED 0 TH 5%
DHEEMBEE, NRERBOFENE L 0ZE 3B E244.70—219.12=25.58 cm, RICHEE26.26 —24.03=2.23
mm T, BEcow ULBRDBRCBES N2 ERAFZS LA, L L, BTEERTEIZO LA
Lhot, %8, IORETIE2ZUROMNBREREZENTHENABRIIH 2> GELREKIC L L%
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Mean height of second generation “plus-tree” and “control” families

Note) X X : Fig. 100 (a) h4& 5 WHREERETRT
Stand for the families from full-sib crosses, shown as (a) in Fig. 10
X : Fig. 100 (b) »4: % 1 5 2 WHRER Y (o) DiERZERREZRY
Stand for the families from half-sib crosses, shown as (b) and (c) in Fig. 10
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Fig. 9 £ 2 QDA S FORE & HREREREIC DV TOFERTEE

Mean basal diameter of second generation “plus-tree” and “control” families
Note) X X : Fig. 100 (a) n4x % ; 3 12 HREERLRY
Stand for the families from full-sib crosses, shown as (a) in Fig. 10

X : Fig. 100 (b) D& ¢ 5 2V ERER U (¢) DRFETERREZTT
Stand for the families from half-sib crosses, shown as (b) and (c) in Fig. 10
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%, 82 HRONBEEREROBBEE TSN O TFEF L ORI EIE BN 2. ST
BRI EESFAEL D 2 LHET— 5 & LT, BRHRdER L 5~ SAS-GLM 7n
o Typell #EHA L 72 (BHOAKETTEL Y 57—, 1992), HERIIBEIC OV T Teble 9, F724RT
Bz DWW Table 100 & 3, THE L LIEBBBRCRESHICEEEY»Zo L1, BEFRIIH

#0.100, RICHEEO, 116 TH - 72,

REORERIIE 1 #Ar LML S W TR k- HREROKEZ L, TLLORREHEED
HIME» L LBEETE S, EHRI4BAK I ELI L L 0T, FRERRRATFEMEICETEIRAEL
7. BFAREIIRES I OV Tt Fig. 13, MITEEEICDOWTIE Fig. 4iCRL 72, 22 TORFERIE T
- FHROMEL O TEERIEIEFAEL 25 L TRKH LS. T8, FHOT— 7 I EEEERDFE
7T, MHEEHD 2ETK(, BRFEED2ETEL WREROHEEMHEIR LS (Falconer,
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Correlation between the inbreeding coefficient

and mean height of second generation “plus-tree”

families
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Correlation between the inbreeding coefficient
and mean diameter of second generation “plus-

tree” families

Note) *: El#® 5% CHHE Significant at 5% level

Table 7. # 2 tHAADBANE MR REE & S REER BB ZORE (BHE)

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

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

= B HE FHH EEE S F
Factors df. S.S. M.S.
B OH 1 282075, 83 282 075. 83 34,116**
Between groups
HAER 115 950 839, 41 8 268,17 6.079**
Families within
groups
LI 4 056 5516 488, 00 1360, 08
Individuals in
families
£ K 4172 6 749 403, 24
Total

Note)** . 5= 1 % A & Significant at 1% 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), #O#E, BEERITHE. 29, WUTER0. 41 #ES NIz

ZofEEREL, 83RO EROREME L TR T BEEE LT, 82 ORISR
KRB LNT—FI0 L B BRIZREFHEL 2. THRSNORRIBZIC DWW T Table 11, RITEREI
2T Table 120 6N TH 2, FTEITIEINBEERROT— 2 L RBCREAER L 7 —D T
A77)—%fviz, ZOER EHEM FEREEEQICAETH ), BIEFREHE. 242, RITE
Zo. 222 EEA N, L2L, ZOBEBRIEROBETBREOSALTTRECL > T2 (K
#, 1960), EFOELFEEIT, BRI DOAZRELZ KD, £RXRLBEL TOFHEE L TRKHLHN
595, FOMIF0.061TH Y, BIES N2 EEERIEIEE. 228, MITHE0.209& 4 572, I DEIZXHE
TEHR O 81T & Kb 12 BIZEROBTE0, 109, HITER0, 1164 ) bailc kA (, MHRMEKHH FHEE
I b K7 BIEEAOBE0, 20, MITER 41L 1, RS WlHTH -2, 2D )iz, HEDKENE

B O F AT HM#E (cm)

Mean height of families

Table 10. % 2 #AONBEKFREOBRTERIZ OV TOFHRTT
Analysis of variance of basal diameter of second generation
“control” families

#z B BHE FEHM FHPES

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
K & 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

2401 r=p417

{1 b=0145 .
230 .
220 . 3 .

s .

210 *
200 .

190 220 240 260 280

HiEH (cm)

Female parent

Fig. 13 # 2 o3t REK & 2 DR RFRE
i & B E BT

Parent-offspring correlation of plant height in the

second generation “control” group

300

HICIE PO R AT L1 (mm)

Mean basal diameter of families

Note)** | HEKH# 1% T+ Y Significant at 1% level
S O #AFERST IS Table 9 &R L
Other symbols are the same those in Table 9
om2=1,9433, om2=0, 448, 06i>=1,5485
hz= 2 x (0. 448 +1. 548) / (30. 569+1, 943+0, 448+1,548) =0,116

281
| r=0594 .
b=0.205 .
26 b . L[]
241 . :
22 * *
20 : . . \
15 20 25 30 35

8 (mm) Female parent

Fig. 14 # 2 R OMBMEEK & £ DRARFLLME

iz & 2IRTTEEN B THE

Parent-offspring correlation of basal diameter

height in the second generation “control” group



B2 o 2 X SR OBHMER & IELHE (BHA) — 17 —

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. 5 2 SRS B R REE D LB U2 8 3 LR RO KR T & DR
Number of individuals in “plus-tree” families in the third generation selected from each
“plus tree” family in the second generation

MR $ 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 | 1/5 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) 5 RHIF RIMEAE Denominator is the number of plants within families
SFI3ELEAE Numerator is the number of plus-trees within families

Fig. 4 T& 2 HRORZINBEEEHEN B VL D2 IREHRBMTTA D L, HKEBESLTL2TH 5,
Z 13 Table 20K ZB10: BI3icB T2 TH 225, ZOMEROEEIL Fig. 20& B0 T, Bl0
HAEELTFTHY, Bl3b v 777 ATIE% v, $£7, Fig. 4 nIRBRICERFETBIICET 20
AR ESLL 18, DICHVLR TV 2%, ZOFERBOREILLL, 182w TF BRI L v
2, 19IC oW T L B, —EDAERL ., #-T, FREEZH LD LHIT-T, £OERDF
P o BRI AT ) FRMEE RS LNk o 72,

2 WAL R R BB, B3 HROBEAREERR TE IR TH B2 H, BB
R R R & N RER KRR #EE L ¢, A RskicHmic BT 2 BIEEETL (AL,
ZOR, SEROBERFARKSEERD S b, EKIRIEERERD 5B KE N, 6 EERINRMER
RAICEL 72, Th, EIRSEHERBOMEELEIZI476TH ), MEBEERRAOBEEIZ2697TH 5.
BT, FREAOBNALICKT 2 REFRE O AT A B L, §i#H39,/1476=2.7%, %E6 2697
=0.2%THY, WEILAT, BEMENIT LA X IENEERRERCBETEZ L2HL,IISN
7. IO 2 ORI ERIR R LB S N 28 3 HROBEREER O3MEK D, CORRICHE
L 724 % Table 13125/ L 72, FRI & OREBEEBOEEIL 8EKTS 2755, ZOFKROABIIMHK
%mﬁi%Z%%%wo%%W@ﬁﬁm&&w%m%%ﬂtf%ih@,M@%@%Sﬁﬁ#@&éh
R ROEMEIL TR BETH 72, 37, 1EGELEREIALZRRIIIOTHY), BRI2LBERSH
BB I NLh -T2,

4 £ R

4.1 %2 HRHERMEROREMR OERIRORE
2 AR b7 B BUSNRE, B 1 BAROEAREEEREOMRNO A E S 2R L 2 Figs. 2,3, &5
B A B 8 2 HACORARE LB OB N K E & R L2z Fig. 8, 9: DRER LB L2 TH
S, IOER, RITEELN L, BECECTLYVEETH- 275, IORRIGRESHEICEDE
Fbokk, MTEEYRIEL 2> 5010cm (IE 5, RRN OPBTRELELLLHLE
2 bh, ERSNRIGHRTH 2 E 2 HARIC B 2R T AR & NREKRFREE L DPE
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DEBIBELT. dcm TH Y, BEERIC OV TEL Imm & BEAICAE 22 » 72, Z IR EEE
FEICZ OB RERREL T I L0 RECRIRNEET L2 e ZL b, 22T, EXFHRE
0 DB ENRRTEHHENWETEM % Ko, BHZ 2B LR, #5525, 58cm, MITERE 23mm & #
BRRDF ED @B 6N, - T, ERLEZ I T TRENED BEL 2472 ITRIHFITZ LI KE
Wwinrh g,

4.2 ARXENELIFER

RBEHFRRENDZ (PEBERE - 28 1 DEEE, 81 HRORIUERERIIRNRERD, 328
MERIZE > THEEINZZL 26T, BENRE L > KRB TRKRICBRI L2 ETH B,
EHICE 2 IROBARBERNORIRICIBVW T Y, BRENRE L - 2O BERRPLURRIZTTH- 72,
I LD ERBRFOBDIE, RAITIT- L8 SR BEANE R ORI BT, HERS U739HK
Y, FLEROPOIIRRIZT» LBEE NI LizbA b7 (Table 13), EBEOKERBRICH
WTid, ZREROBEABEBOTRIZE» L, BRIOL I LHARIEL L EEL LN,

FREBETIE, FREVESL 29T, §2 R OBEMEESHZBIED 2o 0B R ER £, LHTE
BUBNCEL WL JIZEF T ATV A7 R TER L. ZOBRTLHE ;1 ) XVEOTEUC L B
1%% (B5) OEBRRAGHHEICHEL RITL 2, 35108 2 ORISR RN RERD
LZHDRETIE, S OBERELEIEL BERE L), Figs 11, 12 12A 615 & 9 IC425FRHP, 28K
FOERTERREL D, FiceE ) ZVHTRIC L 2 FREEFLVEERET2RL: (Figs. 8,9,
11, 12}, 2o &5 itz @ 0 58T EMBHOE S, JWOBREEEE S LI LV PItER
THLPERRBOBRERIR®EL T35, %, Figs. 8, 9OHMOXHERTHENENZL D H -
e, ZHIRZOBATHERRETE2REL» >2ZTTHY, TORICTALLDOERBHELEL LT
RetED % B,

4.3 AXBBEOVT

ERBBIC L BEF~ORHLEEHIEL LI LICOWT, A8 Q977) IAELHEEFOK
B0 EHBLTEY, Fh, KRH(1960)12, BEHEBSEEETH, ~To THEET S X 5243,
CLAEFICEMCEE, REICLVBIEL 2256055 LT3, FH (1979) I, HXH
BHGRUSIRE L PBERRORECELAF S 25— RIch 22 L2 8E L TE ), BEOETIIHL-
TIHGABLEZ ST LB ET 2 LENH L,

BOHEOSTIZ BT, MBRETOLEKLBL TOVFHNLERDRYABHEL LT, FHE
WEDH D, ZOHEL, GO FEER ORERTH &K 12 RRBM T EO & B8 E Z£5)
&, Tl 4 HEBESHRE L TR, 618, BESREBEFIROKNE S0 LFEBEEL K
HBELNTHD (W, 1972). ZokEkic k), RBKERTH 3 Table 9+ Table 10 D &S E
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
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4.4 BEeER

BHROEDELIZ L 28U RIE, B 3ROSR S FRIT 28 2 AR ER KRN T
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2o L L, EBICIHIRESESREL - TWTY, A8t L2353 ) 0vwoTFHEELH 53T
Thd, fE-T, EREHHILYO Ty - THEELS ), ERETRICE L VEIRTE2TH5,

EEBBDBHTRECZ EHPBHINE—FH T, SBEEAEERSHLICSECTY, BAS
Bk 2 EFE MR L CRIROBER2BET 52 L TR RERBHIETT 5 LRI
72 PE- T, BREICBIT A HAESHICRIAEN L ALRELEE LS, LrL, ZOALKEICE
TLREL - ENIEHE, H5VEREHZH 5 & 53, TEEHIZITOEE | ) ZWRREOEK
AN THEERREAIMZ 52 LB v, o TRBEOEITIC S - Tid, ERXERFTRICEST
LEME LB AL EBFTATLAZaRE L3I EE L, F72, RSB OEIIC
BnT, THREBNEVWERPBAT, Foth 58T 52 L OUBERIECOT, FERRD S
OEEEROBICHIREMZ 52 L VEHREFOF TERLRE I 0 HFNTH S, 4B, IH
TP 572012, FHATRESALFEERICML, Hob UHBES N BREFRERDP LTS
AREHRT DL LBBETHS ).

ARBEOMESN—> LT, 81 HROBEMEROSE (TRERSH) 47, BHH G0
THWEIATEREINZNT, ERhe[DBHE OLHEEAY UL, BUESHRIBE(FHESI N EF
AbNB, Larl, HBEESICOWTIRAELL, kELXEEANBEBEI P12 THL). T
MZLTh, COLS5IBEFAYETLRBICBWTR, FREFLORAMEALELZTINELLY
wOT, REERESCLTRERES L L0 EricFER T, 722, ARBIZAX OG0z BT
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o TUUEORRER, BROEAL L TETENTELREKOBRNELDY, REPEWSF L ERIZA
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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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