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and Masahiro TaJima
Genetic Variation of the characters among 12 families

in the tast plantiation of Quercus acutissima.

EE: LOWAUEROEEERIICED B 120, 19T5FEICHRTE L7 X FFRRINERZR B T
m= REER REE BROARECSLTISEROEREE b L ItKRHERZI>LWTRATL
120

AT, BEEETEBRTRRICLZbPVLAED SN, THEERE, BERIERIEC,
MREREIER & IERUBICEREZENED 50, FRBOKERONAR IFEERICL -
TRERBEHRIR SN - 1oy, RRFHEEAVEE WEEROEXRBEEEE L, KER
Hio oW T RIIRENTIRES Z EATRB E Wi,

MEER OB ORRMERSFBFRIC X > TP RS I h5, 108 E & 4 bk U 7o i 5
CRERMELED O, 12, BKE, BRIRSERREE OBEIAZL, YIBAEICIR
BEEPRECZBIT LI > THRTA2ERMSR SN, 1IEREBE S LEKBISERIC T/,

BEREBREVEICOWVWTIE 7T ~I8ERI, MEFEEIC OV TRII~IBERICHE L, &FE
DBERIL, BE 0 ~34.4%, KESEELS8~19.2%, BEIES.7~24.9%, #E¥2.7~15.8%, HNHM
FRO~36.7T%TH » 120 BERBERICL > TEH L7245 BE L NESEEOBER ZERMSE LIS
SNTEL BB D - 120

I & C & [

LW EARREEKB T cE, LrbBHEFEHROBRE N 7 X ¥ (Quercus acutissima), I+ 5
(Quercus serrata) FMNEBEETEE SN TV S, JLHHAO L v BAREES R POHIBEED» 5 7
X FOFAMNEZ L, 198 FEr RN LW RABTRIECBV T 2¥FBLERTH 2, HF
(B 3 2EHOBMARORKBAEIL 7 X F 256624, 23 5032048 TH0, 1993FF Tty X ¥
33bAK, 2F 5 AMHERME L TRESN, 7+ 7 RVWTRLHE, BATEEAX TERKs LTV
5o

G%I3, REEP SAEEISNIFREEICE > TERSNE I LIKB-TVWEY, 7 XF¥PI+ 7132
FOL ) IBENRERSBBECMASATVRVI L bH-> TREGREIHL RV GV LD LHIRES
TWw3,

LW FEARDEKEEIR, RE BEHORKREEORPICHEORE S PERFOMKILELSIMA
LN TWVW3,
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FRENTERBHZ 2 X ¥, 25 &b UARBUNBD TEVOT, > EKTHIEL 2 REET
HETIRTICL > TEENITTON S, COFKRICE2BENREZMA odicid, LW d R4 %
DH 3R HEOEFERPCBEREDERLEBET 2 EHNHEETHY, 4, BEPRELTHDEL
EMOBEEED BRAOBEBRH B 2, 5 L LEMORERBEORITIco VL Tids x £34%6
12, 14, 16) L, O+ 1, 8, 11) , 3 Z“ﬂ"i 10, 13)%0)%%73;560

HABE L Y ¥ - WMEBE TR X ¥ ORZEREBZHNT, 1976FICHE L7 R FOERII
HEMROTHEEED T ELY, 19IFEORRMIT, 198k > THRBMOEEL S 12, AHRTh*%
B ihEzcofda s - s 2 BMREMERERREHREERAZER L OO0 & HEHE % 5755
SO LTEDELEDIIDTHD, OB TIZiBiLEBHLLET S,

oo #8 & 7 &

AR ORE CH O BBHE197T0F R O 1924 F Ic B RIS IcB § 2 A M B R R RSN O
SOSEAEMRSY TRE L 7co 19724E10H1C Table 1iT/R L7c12f8i&D SRS 4 % 2IL, BEHiZY
27" 1,000f5# TI2RRTREMLEE L, BTHEE 3°C) i1 v HRE LIk, 50cm OES ot
BB L 720 19734F 3 HiHIRI5 X fTi15cm T % 41, T4 3 BIc26cmEfE CTHRE 21T - 7,

AR IITSEA A2 2FEHEMCTAME  paple 1. SRREOMER O lEEE
BRNICRE Lo T RAUNBREABEOKE  Tree heights and D.B.H. of mother trees
REROYH T TH 5, ABRMOBI I3

et e - R &S 1 Fares i %

$K85m, EVIKIR16°C THERIEK R IEY 2, 000 Mother tree  Tree DB
mmTd 3, TEIKUKEEE T (Bet) < numbers height(m) (cm)
5%, No. 1 8.8 19.3
A E X Table 2SR Lok S ic4H12 No. 3 10.1 29.5
K% MORKERE L 72hS, BEHICKROERS N No. 4 10.3 14.5
A THIROREREGLRE LT, £F No. 10.7 14.5
DI & 15329 K A RE IV 720 B H, | RAD No. 6 1.7 17.8
RRARK210~30KTH 2 No. 7 10.0 2.0
t ° No. 9 11.2 33.2
ﬁﬁﬁﬁii%?%ﬂﬁ*{ﬁifl5mfﬁlﬁ® 2 E] NOlO 129 287
RETH 5, EHEEkOEEIZ19754 5 A i bRl No.20 13.3 21.9
¥ (N:10 P:16 K:16) % 1 A%4b 50g HRICIcHE No.21 13.7 29.1
FEL 72D 4B Ic B 1 2 BH ORI & - T » No.23 10.6 20.9
No.24 11.3 36.2

7o
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Table 2. KRMNOEHAER L ZHAEFICBT 2EEAH

Number of survived tree in each measured age

REHE

o Measured years (Tree ages)
- 1979.12 1981.11 1982.11 1983.12 1984.11 1986.11 1987.11 1989.11 1990.11 CRERS
Families No.of g g 9 w0 0 w w o o Suvial

trees rates(96)
No. 1 28 27 27 27 26 25 23 22 17 17 60.7
No. 3 30 30 28 28 28 27 24 24 23 22 73.3
No. 4 30 29 26 25 25 25 23 21 19 19 63.3
No. & 32 32 30 30 29 28 27 26 25 25 78.1
No. 6 10 10 10 10 10 10 10 10 10 10 100.0
No. 7 30 24 24 24 22 21 20 18 17 17 96.7
No. 9 30 30 28 26 23 23 23 21 20 20 66.7

No.10 29 29 28 28 27 27 217 25 23 23 79.3
No.20 27 22 21 21 21 21 20 18 18 17 63.0
No.21 27 23 23 23 20 20 20 20 18 17 63.0
No.23 28 24 24 22 22 21 18 17 15 15 53.6
No.24 28 25 25 25 24 24 23 22 19 19 67.9

Total 329 305 294 289 217 272 258 244 224 221 67.2

FEE, TR VEERONS SACER (UTRTR L) ZRE L2, 197351201 | 4
H (T VER %, 197542 Hic 2 B4 (OUF 28R of& SRR ZRIE L.

REAEEERIE 7 HFk 97T94E12H) , 9 (1981411 8), 104k (19824FE11H) ii|E & isiE
B, oI 1MER (19834E128) A 5208EK (19924F117) = oité, MESER, HE, BKED 4
FBEARIE L 7,

BROHEIMBOES1.2mOMBEIC =2 0 aBEEE, ThICETIL2TOEEKA T,

B E RSO F1 2mOMNETRA L —F YBON— - F—VEROVTH « ABKEZA L ERE
EAEEIL 2 BFTTRIE L 7,

LD FEEDRBEKEEZT LHIEDI90FE (1I8FER) EToFicoWTiTy, & (cm) , BE
(cm) , #EH (X) , BEE (cm) ZoRFBEICSVWT, FREBICKRERSBEREWE L. $1,
LIRS (REEFE B LHEREE GHRE - ESER) 2HHLTRE L.

FLEERONNROBIZEOHTEIX Table 2 IR LABTHAFE LB 2EEMEDF— 7 2HWV T,
7o, HEREHEELG EOBEHIIM D D DS VERD 1990 (1854:K) DEFMEEIC >V TIT- 7,

B BEEOBEROB R T — # BARIV O—tREOSHAITEIT, KRHWERRAIEE
ko, Lo &k - TRFBOBEREHEE LT
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R%@ﬁ{i%@; = 4 X (%%Fsﬁﬁﬁ_%:;’éWﬁﬁ) /%5}%{ .................................... ﬁ—l
F7, BBCHEUTR2CE > THRIZESESEHN L 12,
BIEEEE = BER X [EERZE X REERIEEE -2

Pl LERHERIRE RO R & & LBkE % 5 % & L TR O N 2 EEELEDOME " 2V o,
1, BoNBRESEN,S, Rtk TEEIREZARE L1,
BEREDE = (ROPEEME + BEREIEED) S BREY oo #®-3

m &% 8 & &5 X

1. BRORRER
LERR U 2 EROFRBOEE R CRITCE O GE & FHERE £ Table 3, 4ITRLIc, FHES
3 1 HERNB36.Tem, 2 KR8] 1em, FEHWILE I ENEN0.46cm, 0.93cmTH - 7,
B TOBFRIIXERE L OFKRIERTH b, BT L TOIOE B E L Sh 3B oAFR
HAETIET 2B IHEE EBTRIC >V TS %EIT->7 (Table 5, 6) o

Table 3. HWHMlicBUU 3XFROLEHHS
Mean tree heights in nursery

1EEER AR 2 QR *

1 year old seedlings 2 years old seedlings

% A TaEa SERE A% PhOEs EEREE

Families No. of Mean  Standard No. of Mean Standard

trees heights deviations trees heights deviations
(cm) (cm) (em) (em)
No. 1 159 32.7 11.6 o0 73.1 11.4
No. 3 184 34.1 13.9 50 80.1 10.3
No. 4 187 36.6 12.2 50 83.5 14.4
No. 5 79 38.4 11.3 50 82.0 14.2
No. 6 14 A 226 11.9 10 66.7 15.1
No. 7 125 40.3 14.0 50 O 871.7 13.0
No. 9 170 35.9 11.4 51 84.2 10.1
No.10 39 29.2 12.3 34 A T1.1 14.7
No.20 39 42.0 18.0 33 81.5 26.9
No.21 143 O 44.0 12.6 49 87.4 17.5
No.23 146 37.9 13.5 51 81.9 12.6
No.24 55 33.7 13.1 49 78.2 11.0
Total 1340 36.7 13.3 527 81.1 14.1

*; K144 1 year old seedlings after transplanting
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Table 4. Bt 1T 2K FZ DO PR icE R
Mean basal diameter in nursery

LAl FERD 2HAE QFER) *
1 year old seedlings 2 years old seedlings

K EF A PEETE RERE K CFERTE EERE
Families No. of Mean standard No. of Mean Standard
trees heights deviations trees heights deviations

(cm) (em) (cm) (cm)

No. 1 159 0.43 0.15 50 AN 0.87 0.18

No. 3 184 0.43 0.19 o0 0.89 0.19

No. 4 187 0.43 0.16 50 0.90 0.22

No. 5 79 0.46 0.15 50 A 0.87 0.25

No. 6 14 A 0.36 0.17 10 O 1.11 0.37

No. 7 125 0.45 0.17 50 0.95 0.20

No. 9 170 0.45 0.16 51 0.98 0.21

No.10 39 0.47 0.18 34 0.82 0.32

No.20 39 O 0.55 0.30 33 1.06 0.43

No.21 143 0.54 0.19 49 0.96 0.25

No.23 146 0.49 0.21 51 0.95 0.32

No.24 55 0.42 0.16 49 0.91 0.23

Total 1340 0.46 0.18 527 0.93 0.26

*; KB 1EAR 1 year old seedlings after transplanting

Table 5. HHic B 2 HEIC> VT O ESHT
Analysis of variance for tree heights in nursery

i 1 year old 2 years old
Years
= HBE  EAHf0 S HHE  SEHM 2=y
Factors D.F. S.S. M.S. D.F. S.S. M.S.
2 {k 1,339 236,211.42 526 117,294.55
Total
£ % 11 20,239.33 1,839.94 % * 11 14,099.78 1,281.80 * x
Families
B OE 1,328 215,972.09 162.63 515 103,194.77 200.38
Error

* ok 1% DERETHETD %,
Significant at 1% level
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Table 6. B BT 3WITERIT > VLT ORI

Analysis of variance for basal diameter in nursery at 2 years old

£F 1 year old 2 years old

Years

2 KW BHE SYhf SEEER BHE SFAM EETEH
Factors D.F. S.S. M.S. D.F. S.S. M.S.
o7 1339 44 .4646 526  35.7443

Total

£ % 11 2.1636 0.1967 * * 11 8.6950  0.7905 % *
Families

- 1328 42.3010 0.0319 515  27.0493 0.0525
Error

* *; | %DERBETHETH 5,
Significant at 1% level

ZOREE, 1 ERRD 2EROEE BRSOV T 1 BOBBRTERMICEEESRD LN, K
RICE - THEBICEVDH B T &P EbNTS,

iz 1R & 2 R OHE TR O R R PEE AV CTHBEBERE RO 7. (Fig. D o Fig. 125
S LS | FROEEIEVRRIR 2ERICBVWT ORI SABERL, MERM IS VHBM
% (r=0.908) »FEH NI, K, BILRICO>VTIRIE-> 20 LAHBERERIERD o hidh o7,
EFE L0 PI98THEICITT - HRRICK B &, FRICL-TIRxDOKRES () HERY, i, 73
DORES EMFEDHERURTROBICEVBEELS 2 LMD LN, B cinid, %0
KESPEILL-TTF V7 VEHEBPERZELTEBY, IHLEIELRFROAFTICHELTL
2LEZOND,
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2. HERUVHEEERORREER
1) RRHEOER
BFERORFHNEFEM S Z Table 71, %7, FEEMEER £ Table 8iR L7, FERE G 7 ERH
438cm, 128EKRD3812cm, 174EKRIZIcm TH » f2o WESERIZEHIC4.9cm, 89cm, 11.5cmTH »
7o
BEROKE EWEERIC OV THBRMTET - 785 (Table 9, MEIC>VTRIVERE TRE
FRNCESRONEh - 70, 1HERDBBEESED S, HSERIZIERR UISERUBE LK S
RIcEPRD SN, £ I TRRMNCEEROERER 00, SERBIEREHER O HER
UEE I > WTIERL A2 3 72 (Table 10) o M&EIC> VL TRHERMICHEEISED o N/ [HERL
B 3IAR OZ ) I3/h & LB EE T 3 EB R SNtz i, BB I217~184E K OB TIEM 2%
LLEHLTHY, BEEREORZUEBPREZVI LMD -1, MEEMSERORERIZE T B
RAMENOBR/IME%Table 7, 8IS/RL7o FHRNo. I0BATERED, No IREBRENSR LTS,
No.7TMERE, HEREE SR TFMTH 50, 10FERUBIBMOZEIT NS CRELLEEEZ LTV
%, fth, REBOPANORRILSFEKELZE L TRALET, IBROEHHBKEVWL S TH 5,

Table 7. HBEXROKZIFH#E (cm)

Mean tree height at each tree age (cm)

x % G/
Tree ages
Families 7 9 10 11 12 14 15 17 18

No. 1 430 579 671 724 811 852 909 981 1047
No. 3 443 592 671 733 788 851 907 954 1025
No. 4 441 604 692 753 8256 902 993 10561 1089
No. 5 442 582 675 740 819 906 997 1048 1120
No. 6 441 588 690 769 835 873 954 987 1049
No. 7 432 555 A\616 A 650 A T11 A 736 A 780 A 822 A 865

No. 9 434 A 597 678 800 864 903 984 1051 1116
No.10 O459 610 O728 O 816 O 899 O 953 O1044 O1079 1148
No.20 425 585 669 728 784 821 8716 897 954
No.21 429 573 646 738 795 842 906 943 1020
No.23 A418 562 658 693 741 828 885 983 1051
No.24 455 O 626 706 774 848 903 980 1068 (O1149

Means 438 588 675 743 812 869 940 994 1059

O ; SHERICBIT 5HAME Best growth family at each tree age
A BHERICBIT 38/ME Worst growth family at each tree age
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Table 8. FHERDOKFZINFEHBMESER (cm)
Mean D.B.H. at each tree age (cm)

EE £ R
Families Tree ages
7 9 10 11 12 14 15 17 18

No. 1 5.1 7.3 7.7 8.4 9.1 9.8 102 11.7 11.9
No.3 52076 79 84 90 98 100 108 11.2
No. 4 47 6.9 73 7.9 85 96 103 11.6 11.8
No. 5 5.0 7.5 79 86 94 106 11.0 121 122
No.6 46 73 76 85 92 101 105 116 118
No. 7TA44 A61A64A69ATEAB82A84A92A93
No. 9 49 175082094 010.2 O11.0 O11.8 O13.3 O13.6

No.10 5.2 75 80 88 94 102 109 11.7 11.8
No.20 46 69 72 76 82 9.0 9.7 103 10.7
No.21 47 69 74 82 88 956 9.7 11.0 115
No.23 45 66 70 74 82 9.7 103 119 123
No.24 O5.3 7.4 78 86 9.2 102 108 12.3 12.7

Means 4.9 7.2 76 8.2 8.9 9.8 104 115 11.8

O; BERICBIF 25K Best growth family at each tree age
A BERICBY 58/ME Worst growth family at each tree age

BRFLOBEBVHEXRFERE L HICEDLHICENT 2hER LD, FREHELHVEESR TR
BEEZ SO TERB OMBIREERD 72 (Table 11, 12) o MEOERMERIZ 2 FR & SER O HIB
B IOFERERVTETOMEETE - &0 LEBRRBR W7, LL, THERUETRV TR
DHMERICBVWTHARRMEEPRE O N, $72, IERLBOZMAERIOHEBRKIEIELEL, 9
FER IO F R OREINERLIC K E BEAEPI D » TR W T EW5h - T,

SEEROEREEREBIRE 7T HEREBERLEOHAS ERV AMOLTOHART LBV TERR
HEMSEHEON, 055 IFERELT, 1I8FROMEBIRENEK 2 0.658, 0.648L PPLEWEIZE > T3
25, 10 FERLIBE (SHEBIRE OB DF 2 F < B D LE L IcEER L1,

FEZMOMER VNS ERONAMAEET 5 £ TOMMOREEIZ, EPFZRoMICHETRE, il
FHFICE -~ THRE B, FHOWBT-> HEHNFROER TR REMUBRTLEL AL, Kk
HICE T 2 RIERENSTIRES C EWRB S i,

RiT T ~18 MR %18 U CTHER L e 221 A2 O OBlE R CleSE R > W THER E O HBIR B K
Wi (Table 13, 14) , WHEE b HHSFICBVTE VHBIEEER L, KRV ZH - HBERE%
ERIBES AR R S i,
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Table 9. SERICHT MERCMSEROSBOT CEEELTRS)
Analysis of valiance of two characters at growth period
(shows Mean Squares)

¥ H

Characters

TRk EKW H & E B & F f& RS TIERRS F {#
Ages Factors D.F. Tree height F-values D.B.H. F-values

7 x % 11 3,997.45 0.527"¢ 2.189 1.115™
Famailies
O£ 293 6,821.04 1.964
Error

9 £ % 11 10,010.27 0.650™ 4971 1.485™
Families
O£ 282 15,408.11 3.347
Error

10 ® % 11 20,381.73 0.942™ 5.994 1.384%
Families
B OE 277 21,633.86 4.330
Error

11 X % 11 46,645.63 2.159 = 10.154 2.048 *
Families
O£ 265 21,600.66 4873
Error

12 x % 11 61,087.82 2.483* * 10.136 1.727%
Families
B o= 260 24.605.20 5.871

14 £ % 11 69,945 .81 2.864 = 11.155 1.603%
Families
\oE 246 24,421.00 6.959

15 £ % 11 104,412.44  3.552* = 14.248 1.840 *
Families
FEN< 232 29,391.47 7.743

Error

17 £ % 11 111,342.69 3.441+ * 19.251 2.107
Families
= 212 32,353.14 9.134
Error

18 ® % 11 126,878.69 3.401 * * 20.315 2.025 *
Families
aoE 209 37,308.73 10.032
Error

* % k. ThZThl1%, SUDEREBTHETD %,
Significant at 1% and 5% level
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Table 10 R T & DR &K O e & B O NEAL
Family ranking of tree height and diameter in each tree age
it DN EEDNEL
Ranking of tree height Ranking of diameter
X % IR Tree ages £ IR Tree ages
Families 7 9 10 11 12 14 15 17 18 7T 9 10 11 12 14 15 17 18
No. 1 9 9 7 10 7 7T 7T 8 8 4 6 6 6 6 6 8 5 b
No. 3 3 5 7 8 9 8 8 9 9 2 1 3 6 7 6 9 10 10
No. 4 5 3 3 5 5 5 3 3 b 7T 8 9 9 9 9 6 7 6
No. 5 4 8 6 6 6 2 2 5 3 5 2 3 3 2 2 2 3 4
No. 6 5 6 4 4 4 6 6 6 T 10 6 7 5 4 5 5 T 6
No. 7 8 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No. 9 7T 4 5 2 2 3 4 3 4 2 1 1 1 1 1 1 1
No.10 12 1 1 1 1 1 1 2 2 2 2 2 2 3 3 5 6
No.20 11 7 9 9 10 11 11 1 1 7 8 10 10 10 11 10 11 11
No.21 10 10 11 7 8 9 9 10 10 6 8 8 8 8 10 10 9 9
No.23 12 11 10 11 11 10 10 7 11 11 11 11 10 6 4 3
No.24 2 1 2 3 3 3 5 2 1 1 5 5 3 4 3 4 2 2
Table 11.  FKFRFE#E O F R O HBEFK K
Correlation coefficients among tree ages for mean tree height
R 9 10 11 12 14 15 17 18
Tree eages
7T 0809 % 0.747* * 0.684 * 0.738 % * 0.696 * 0.700 * 0.613 * 0.613 *
9 0876 * 0.820% * 0825 x 0.798% * 0.779% * (0.743* % 0.741 * *
10 0.868* x 0.889* * 0.909* * 0891 % x 0.843% * 0.831 % *
11 0.977* * 0912* * 0.899* x 0.812% x 0813 % x
12 0.932% x 0.922% *x 0839 *x 0.833% *
14 0.994 % x  0.958* * 0.949 % *
15 0.956 % * (0,938 % *
17 0.988 * *

* k|

*; TNZN1Y, S DOEBRETHERTH 5,
Significant at 1% and 5% level
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Table 12. KRZFHHREEROERE O HEB R

Correlation coefficients among tree ages for mean D.B.H.

R 9 10 11 12 14
Tree ages

15 17 18

7 0.829** 0.803** 0.707*% 0.662*  0.594 * 0.539™

0.469™  0.460™

9 0.976x* 0.908* * 0.884** 0.839** 0.780* * 0.668*%  0.648*
10 0.966* % 0.951 % * 0.900* * 0.855* * 0.753* * (.743 % *
11 0.992% % 0.911=** 0.866** 0.790** 0.773* *
12 0.937+=* 0.890** 0.825% * 0.803* *
14 0.972% % 0.935* x 0.916 * =
15 0.956 % *x 0.936 * *
17 0.991 * *
* %, x; ZTNTNLY, SUOEREETHEETH S,
Significant at 1% and 5% level
Table 13. 4 F 2 & O & O 4R O MHEBE R
Correlation coefficents among tree ages for tree height of all individual
i) ¢ 9 10 11 12 14 15 16 18
Tree ages
7 0.893 0.867 0.832 0.809 0.728 0.680 0.648 0.599
9 0.898 0.864 0.851 0.766 0.723 0.695 0.658
10 0.938 0.918 0.838 0.797 0.761 0.716
11 0.968 0.910 0.873 0.839 0.797
12 0.943 0.912 0.885 0.842
14 0.970 0.942 0.898
15 0.963 0.930
17 0.961
A% 221, HAE;219, LWIFNLI%KETEEEZH D
N=221, D.F.=219, All values is significant at 1% level
Table 14. 22 A4 O o E R O F R M O HEBE R
Correlation coefficents among tree ages for D.B.H of all individual
R 9 10 11 12 14 15 17 18
Tree ages
7 0.897 0.861 0.819 0.778 0.712 0.694 0.645 0.629
9 0.967 0.943 0.918 0.870 0.858 0.812 0.798
10 0.962 0.940 0.902 0.892 0.855 0.841
11 0.974 0.939 0.933 0.898 0.890
12 0.971 0.969 0.944 0.939
14 0.994 0.978 0.972
15 0.986 0.981
17 0.996

221, HEE;219, LWIFNbINKETERERZEZHD
N=221, D.F.=219, All values is significant at 1% level
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(2) RIZEOHTE

Table 9 ORZE KR CEBONHIIMTIC S & DVWTRRBRIEE LA H» S RRE OB EE RS, K-1
L& - THERBOBEREHT L, BEMRE & bicTable 151R L, BEOBEGRINVERE TK
FRIAE DEENHDBKRED - 1212 DI A F RADEER 572D T, COPBOBEBERIZOXELT
FU7o IAERDIBEOBERIZIERD16.8% 0 5 18R D34 4%~ EEROFBE & bICARE L -
72

Table 15. BEXROBERUUMEEROBER/RVERGR
Heritabilities and breeding effects of tree height and D.B.H. in tree ages

IR i f=10) HEHE PR ES BRESHR
BIZER(%) B (%)
Tree ages Heritability Breeding Heritability Breeding
on tree heighton efects on D.B.H effects
7 0.000 1.778 1.011
0.000 7.367 1.039
10 0.000 6.022 1.034
11 16.785 1.070 15.866 1.090
12 20.801 1.085 11.403 1.065
14 25.822 1.100 10.121 1.059
15 33.511 1.133 14.228 1.080
17 34.433 1.136 19.226 1.107
18 34.359 1.137 18.266 1.104

—%, MESEEOBEERTHERICLEREEFLEVBETH » 703, 1HERIEZLI5%EMD, 1THEK
I EEE19.29610 78 - 7o 8, BEICHARTFEACENETS - .

JREMOBIBIC O VT REENSRE 2 500/ 8 8 4 (FRBOI0ERMY) © a5 5 THEE
Bl ES LA BERERE LTV 2, ThITX 2 EREORTEII60%, MEEROBRTERIZ104%
T, AHOBEREIBENTELLEWVEELE TV, COFEKE LTRID K-> MBS RIEE &0
RS EOBODSEELTWE 5D EBbN 5, NIOBARERGFIRTH 3 o, KR M
BHEBIPPAECP T, ZORDIKERMABPBERNICE ~1cEFEZ oMb, BHE, /NI MEERHBT
EDDFVTRD 2 BERIIKEA8%, WEEES0% LHEE L TV 5,

BEREHET 2H IR’ ocBFOMBIRKEMFRHRE, SRD2HEVH 5, RtoME B
JOMEER & IBEROEFZ A EH VIS & EEROMHBR 2 Fig. 2R U, MHBARE R
ETr=0.064, REEZETr=0288Tdho, T, BURREIHE0.036, HISER 0.042LEWETH -
feo LIchS-T, TOMD SHE L ISHFRDBERIIHETT.2%, EETA% LML, HWOIITTK
DIELVEVSDTH > THEBBICERNTHBMOBERAENC L, S0 7 2+ TRERS
PHEBESHFICL - TRELE, BHEAROBEIEOAEr -l tFILLkEbDEBbN S,
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RIZIZRCITHER THEE L 728 IzREAVWT, RFEROS LMSEROBRERREER-2TRD 1,
AR BT B EERYE FERAOREND OBERE % TEOND 2.063%H V.
12EROMEOBREEESRG

0.208x V7,069, 3177271 x 2.063 = 69.31& 750, BIEKRHEF O EHE & 0 $69.31cm L[E] 3
LGP ot i, 1THERORE OREERRII135.25cmTH - 12,
LEROBESEROBRTESRR

0.114x V'1,637.874,7271 X 2.063 = 0.578C&H », 1THERDOBZEBRIIL.8BemE K -7, Th b
DEEERBIIEOBEOERIRS S 2 HhHXITHE L. BEROREFITEROBRERZ S5
Wnfed, TITRATRBRKICE T 3RERDOEGMEEH O THE L 1.
BEOIZERICBIT 2 BENRR

(811.70cm +69.31cm),/811.70cm = 1.085f% L 75 b, 8.56% DT » 7R TH >t T/, ITERDZ
NIF13.6%TH - 1o

MSEROIAERICH T 2 EEPER

(8.917¢m +0.578cm) ./ 8.917 = 1.065f5 & 120, 7 » 7RIFIEKRIF 6.5%, 1THEKIZ0.7%TH -
1o

3. BERUBREORRMER

L0 FAOREEER Y1 5 Y REBEELAT S ENTH Y, BROES LMEOERIKE
(BISLTVWAEEEDNTEY, MEIET AR ITOHATLS b 3789 10100 jmaed i3 L
T RADHEEMEERORIMCE > Taple 16. BEKICBT 3 KEOFHMEE (cm)
T, @, FU o2 UL B A Bark thickness of the families in tree ages(cm)
OMODE A4 FITXBLTWE, Th
BIE L CHd 103, Thb0A R
AR O— DETIZN S, EE
BR BMREESEGINLODEL

K % F R
Families Tree ages
11 12 14 15 17 18

0.73 084 078 0.82 0.99 0.93

No. 1

T %o No.3 078 0.86 085 090 0.94 0.92
ARTEMEEED > b, HEiEOK No.4 0.75 0.77 0.80 0.83 095 0.86
S OMEE, BN, HREE & No.5 077 088 087 094 099 096
I H I > TR L fe. No.6 082 084 084 094 095 0.86
o O R B B No.7 069 073 071 078 084 0.78
’ @ No.9 085 090 087 090 103 0.97
Fafi% Table 16128 L7co FREIO No.10 079 084 080 090 095 0.87
SEYRIEE, 115K 0.77cm & HE No.20 072 080 079 088 093 0.86
Ui e TR b8 < . TR A50.95 No.2l 078 0.83 079 085 090 0.87

No.23 0.75 0.77 0.87 0.87 095 0.93

& , oREmE dic
om EROIFC. Al OB < No.24 082 084 082 089 094 0.93

WARMEARITH BH, ERICK - TEE
DRKEVREERRROD -1, Means 0.77 083 0.82 0.87 0.95 0.90
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Fig. 3 FREHMEZEH V2 RSERE & SREOBILR
Relationships between D.B.H, and back thicknes by mean values

KHRPEHEEROCBEREMEEEOBREFig. 3ITR L, SFRICBVTHE O M35 W iEE
BARA R SN, ERERE&MKIEE ORICERSBROS 5 T L8450 - 1,
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Table 17. FERIC BT 2 M &EER & BEE O HBE R
Correlation coefficient between D.B.H.

and bark thickness in.the tree ages

i) KR FEE OGS e iEf Ny i
Tree ages HHE=10 HehfE=219
Family average All individual
D.F.=10 D.F.=219
11 0.853 x * 0.787 % *
12 0.935 % * 0.760 * *
14 0.804 * * 0.673 % *
15 0.695 * 0.750 * *
17 0.876 % * 0.802 x =
18 0.843 % = 0.786 % *

* ok, x; THhEN1Y, SUDERERTHETH 5,
Significant at 1% and 5% level

¥ 7z, 2fEERVSEROER EHBEEOHBRHKETable 1TICR LA, RROBE &R
VWFNOERTHOERCSVHMBERSED SN, HEFERERKEROMA L & & ICE 2 HHEH
Ront, BEEIT>OTHEMNTEIT » kR % Table 18IXR LT, 11, 12RTIBHFER THRMICH
BEMSHON, FRICL-> THEEIRLEHBVDH 3 LAY LN, MEERTig. 3THSHL LS
ERESEEOR NP AECHELTWEOT, HIclEEOFRHZENEE 218K > W TG ER
LR OEABANT 2T > co ZORER, ZRROBRIBZBIIFETTH- £, HimOFHIHRER
BIEND, SEREMELBEETCRERENICENS D, BLIFICB L TEK O TREM: AR &
n7z (Table 19) o

—%, MEEREMEELOMIcAOMHEMsRE S (Figd) o £/, BEMNICFg. 40 SHsE
B10cm A LRERE RS &, WEEEM10ecmBl ETid0.071 ~ 0.076cm, M E 2 10cm L
T2 0.088 ~0.097cm &b, WFNOERICBOLTHRESEROMEINCLE > TREEKE/NEK S
EaBReNI, TOEIBBERITHO VT, BERTNFHOAMKIRIERL LT, 7 XFRLT
Ny RFRBFHFELLTOEVIREOECEERHEL, 7 XFUO/PMEATER T N7+ L MEEOHN
BREE B BARAICHE B EARBENREST 2L LTEY, TOZEMMIIICERELE/NECL
bDEEZON B,

KICRFRORERICE I 5 EEETable 201R L, IIRTI2ZFROFGERZ K 4178, 16.2
K, ERDKER20.1~ 207K TREICE Y, »ORETEHEMICH - .

FREEM & MFiEE RO REEE L BROEEN % ig. 5 61Im L. KEFEEDOHARLL 14,
ITHR O W & EFEERIC 3E B EBERER SR Shi,
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Table 18. BHERICL T 2MEEHO AT CEHERTET)
Analysis of valiance of bark thickness and

number of fussres in each tree age

£ ®
Characters
£ K E2 B KR F f# # W FM FalbAT 51 F &
Tree Factors D.F. Bark F-values No. of F-values No.of fissure,” F-values
ages thickness fissures breast height
girth
11 K% 11 0.048  1.891 % 27.498 1.906 * 0.084 0.991™
Families
mE 265 0.025 14.427 0.084
Error
12 E$3 11 0.063  2.207 * 41.032 2.083 * 0.090 0.698™
Families
mE 260 0.024 19.698 0.129
Error
14 &3 11 0.048 1.591% 33.734 1.920 * 0.113 1.517%
Families
HE 246 0.036 17.567 0.074
Error
15 E£3 11 0.044 1.526" 19.553 1.140% 0.219 3.940 % *
Families
HE 232 0.029 17.156 0.056
Error
17 EE 11 0.041 1.529% 20.685 1.383 0.137 1.978 *
Families
HE 212 0.027 14.957 0.069
Error
18 €A 11 0.058 2.520 * * 27.484 1.560M 0.157 1.994 *
Families
mE 209 0.023 17.623 0.079
Error

*x, ok ThZTN1%, SHOERBTHETH 2,
Significant at 1% and 5% level
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Table 19. 18Xz 2 MmE & & B RKIE O L 8

Analysis of covariance for D.B.H and bark thickness in 18 tree age

ZHKN B & ®un Kt [0 5 DIRZE
Factors HHE A Oy il

D.F. D.B.H. Bark thickness | BHE A1 EEEH

S.S S.S D.F. S.S M.S

EL 0 197 79.669  0.404
Between families
BRI 11 0.001  0.000™
Regression coeeficient
SEE 11 223.34 0.63 9.85
Means
@D 209 2,096.14 4.81 79.68 208 79.670  0.383
Common
EIEEE 11 9.846  0.895 % *
Modified means
& & 220 2,319.48 5.44 89.53 219 89.516
Total

*x % 1% DERERT FESHEETH %,
Significant at 1% level

Table 20. BRERIKBY 2R FZOPHEK ()

Mean number of fissures on stem in each tree age

K % £ R

Famailies Tree ages
11 12 14 15 17 18
No. 1 18.2 165 214 210 21.1 212
No. 3 179 16.6 20.0 20.6 19.6 19.7
No. 4 17.3 147 205 21.0 198 19.8
No. 5 183 173 206 209 208 204
No. 6 181 16.2 2L.7 219 202 19.8
No. 7 16.2 141 188 186 175 17.4
No. 9 19.8 18.3 227 21.8 214 222
No.10 194 176 216 221 206 21.0
No.20 166 149 189 207 189 186
No.21 174 161 206 204 202 206
No.23 166 14.3 187 195 20.1 199
No.24 174 163 21.1 198 209 20.7
Means 17.8 16.2 206 20.7 20.1 20.2
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Fig. 4  MSEZR & BRELOBGR
Relationships between D.B.H, and bark thicknes/ D.B.H.
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Relationships between D.B.H, and number of fissures
BB, KRR -k 1I~I8FEROVThIcB L THELSHEBBIR (r=0.683~0.948) »53%
B oS, FEEHOEEENEFig. 61K LY, SERTERBICK > THEEO N7 Y 50
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AR TS EF10cm AR T, 4ERTIRI0~15cmOEERE TS Y FHRE S, 1THERTE
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Relationships between D.B.H, and fissures

LR BIC U - TEIEENT 2 PR o0, UL, BREROEIEBEOMINICE -
TNSSBEBEICH B EDS, BHOBKELFARICEBRRESBBICE I Lich-»> THNER
INELIRY, —EOREIRICET 2 EEERREROS K TEBOMBIL 20 LEMEN S, 2hi
fAERIC B THB THROBEIETRS, ERRILDOhTHEIL LKL TV,

LOWiRFEAE UTREIRERIHRS, SHEE OFVLOMNELTVEEIh T3,
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Fig. 7 MESBEE & HIRRERORMG
Relationships between D.B.H, and Number of (cm)
fissures/ breast height girth

Fig. TioMmEER & HAMEROMBMRER L1, 1IEROBmEOBFRIMEERS/NS WEETR
HBRRD N Y BAREL, WESEERSKES BRI LB ->T T v I/NSLA3, LiL, 14
FERL BT 5 ERERBEIC BT 2ERERIBILS 0, 22N Y0NS 5,

B ETERBIC L TOBIIT AT - 12438 (Table 18) , EEII12~14FR T, ZIHBE 15~
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ISR CHRAMICERENRD SN ic, BREERUMS % 0 BIIE FREEEI T 501 L, H
EREORMIERIC L > TRED, ZAISHE L SHHERE SO RRMICEDSELLbDLELS
ns.

Table 2.  HBERICB T 5 BEFEE OB R

Heritability of the number of fissures
and the bark thickness in each tree age

£’ ¥R D HBH D EUEEil
BzE (%) BEE (%) DEEE (%)
Tree ages  Heritability bark Heritability on Heritability on
on thickness No.of fissures  Width of fissure
11 13.425 11.870 0.000
12 16.904 15.764 0.000
14 8.653 14.666 8.810
15 9.310 2.685 36.733
17 10.215 7.610 17.374
18 24.895 10.874 17.814

Table 21T E OBIZERAT L7245, HEEIL8.66 (145FK) ~ 24.90% (18FE®) THh, B
142.60 (155EK) ~15.76% (124E0) , BIREEE 0 (11, 124RR) ~36.7% (154ER) TH o1z, L
L. BEXBOBERIHE DEHL TV, FICHEEDOURUISFER, BERO IR CITHERORIR
RIELCEVEE B > TV, CHILOVWTRISATEREVSY, 7 2 ¥ ORKRE O M
A LTEBY, MEEELEIOND, £, BMEPECET ML BEEOMBRSERE SIIR
W BMEND B

Vv % & o

7 % F12FHROISER ORAERD & REFE & RREIC >V TRRME R BRI VTR
Lo SR OHESEEOKERRIVERTRIERIBISLELTBY, £/, FREOMEMES 74
KGO BMAE BV THESHBNSED b, O Eh SRERE ISV TREIRE O alfEtk
PRI NI,

BE s MEERORERICB T 2 RIEER, HESRESERCHETEVELEY, FREBL L
MEREE - 720 & OMBIZERD 53R 72 I THER O BRENR A RE T13.6%, EHETI.TOT » 7RTH -
120

BRPETER, BEESREBOBMNE & bIBCHY, FRZLBZEHPREZVERVE SN L0
KBS & S E R ORI IIBER E bERICE VEBBIRS S > 0T &, o, MEEEZ KL 7ok
HECREEENBD OGN EREND, MEEBERONREEL VB LB SN S,
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Genetic variations of tree height, D.B.H, bark thickness
and number of bark fissures of the characters among

12 families in the test plantation of Quercus acutissima

Tadao Topa, Keiji NISHIMURA
and Masahiro TaJsima

In order to improve the character of deciduous oaks for mushroom cultivation,
variations in four characters of tree height, D.B.H. bark thickness and number of
bark fissures, were studied using data for 18 years, obtained from a plantation estab-
lished in 1975. Tree height and diameter of basal stems at the nursery stage dif-
fered significantly among families. Tree heights after 11 years, D.B.Hs at exactly 11
years and after 15 years also differed considerably among families. Year-to-year cor-
relation in mean tree heights and mean D.B.Hs were significant highly, and the rank-
ing of tree growth did not differ within families. Family variation of bark
thikness and fissures varied with the tree ages. However, bark thickness and bark fis-
sures were greatly affected by the growth of D.B.H. These two characters tend to in-
crease with tree age during the early stage, but leveled off after 11 yeras. The
heritabilities of tree height and D.B.H. during 7 to 18 yeras, bark thickness and
bark fissures during 11 to 18 years were estimated. Heritability varied from 0% to
34.4% for tree height, from 1.8% to 19.2% for D.B.H from 8.7% to 24.9% for
bark thickness, from 2.7% to 15.8% for numbers of bark fissures and from 0% to
36.7% for width of fissures on bark. However, the heritability on tree height and

D.B.H.tended to increase with tree age.





