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Table 1. Characteristic values and scores for plus-tree clones mentioned in Data
book of Sugi plus-tree clones.

Clone  Prefecture Height DBH MOE HWC MCH BA FB RBA

score  score  tf/cm® L value % degree  score  score
Ki£akata 1 Fukushima - - 69 43 191 76 5 3
Numata 4  Gunma - - 68 27 224 72 5 3
Taga 1 Ibaraki 4 4 51 41 133 82 3 3
Kuji 12 Ibaraki 4 4 74 49 104 80 3 4
Tukuba 1 Ibaraki 4 3 72 43 73 70 5 5

Legend DBH : Diameter at breast height, MOE : Modulus of elasticity, HWC : Heart wood color,
MCH : Moisture content in heart wood, BA : Brach angle, FB : Fallen branch, RBA : Rooting ability

- : lack of data
# 2. RRIEABEEK #3. #EMEOREMAGDER
Table 2. Number of sample in each family. Table 3. the mating diagram of the study materials.
Number g /
; S ? Kujil2 Numatad Tagal Tukubal
o)
Females Males  samples Kitakatal O O O O
| Kitakatal Kujil2 26 Kujil2 O - O
2 Kitakatal Numata4 29 Numatad O O
3 Kitakatal Tagal 32 B
. Tagal
4 Kitakatal Tukubal 23
Legend % : Female, d' . Male,
5 Kujil2  Numatad 40 O : Complete data, - : Lack of data
6 Kujil2  Tukubal 26
7 Numatad Tagal 31

8 Numata4 Tukubal 32
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Fast Fourier Transform Analyzer

Tapping with a
steel hammer.

Figure 1. Diagram of a system of the tapping-method measuring the dynamic moduli
of elasticity.
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Figure 2. Freqencty distribuion of results of modulus of elasticity in each family.
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Figure 3. Freqencty distribuion of results of diameter at breast height in each family.
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Table 4. Mean values of dynamic modulus of elasticity and diameter at breast height

in each family.

Ed DBH

Female  Male (tf/cm?) (cm)
No. parents parents MV STD CV(%) MV STD CV(%)
1 Kitakatal Kujil2 756 85 112 15.0 44 296
2 Kitakatal Numata4 66.1 10.6 16.0 132 40 306
3 Kitakatal Tagal 67.9 107 157 15.3 37 244
4 Kitakatal Tukubal 72.3 102 14.1 147 33 222
5 Kujil2 Numatad 78.1 143 18.4 159 5.8 36.7
..... 6 Kujil2 Tukubal 785 117 148 159 56 352
7 Numata4 Tagal 71.8 129 18.0 13.5 46 337
8 Numata4 Tukubal 74.3 121 16.3 132 34 26.1

Total mean value 73.1 14.6

Legend Ed : Dynamic modulus of elasticity, DBH : Diameter at breast height,
MYV : Mean value, STD : Standard deviation, CV : Coefficient of variation.
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Table 5. Conventiona one-way analysis of variance
on each charactristic.

Source df Ed DBH
Family 7 614.88 40.68
error 231 137.30 20.44
F value 448 ** 199 ns

Legend MS : Mean square, Ed : Dynamic modulus

of elasticity,

DBH : Diameter at breast height,

** - Significant at 1% level, ns : Non significant.
Note F value = MS of Family/ MS of error .
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Table 6. Analysis of variance according to the half diallel on each characteristic.

Item Source df Ed DBH
MS GCA 4 1094.62 47.74
SCA 3 58.75 19.47
Rep x Cross 14 126.86 44.14
W. plot 215 129.76 16.95
FV1 GCA 8.44 H** 2.82 **
SCA 0.45 ns 1.15 ns
Rep x Cross 0.98 ns 2.60 **
Fv2 GCA 1.08 ns
SCA 0.44 ns
ECV GCA 15.20 0.41
SCA -2.33 -0.90
Rep x Cross -0.30 2.82
W. plot 129.76 16.95

Legend Ed : Dynamic modulus of elasticity, DBH : Diameter at breast height,

df : Degree of freedom, MS : Mean square, FV : F value, ECV : Expected components of variance,
GCA : General combing ability, SCA : Specific combing ability.

Note FV1 = MS of each source / MS of W.plot, FV2 = MS of each source / MS of Rep x Cross.
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Table 7. Cobining abilities for modulus of elasticity.

Specific combining abilities

General d

combining
$ abilities Kuji 12 Numata4 Tagal Tukuba I
Kitakata 1 -4.716 0.851 -1.386 -0.500 1.035
Kuji 12 5.270 0.536 - -1.386
Numata 4  -1.233 0.500 0.351
Taga 1 -0.954 -
Tukuba 1 1.633
Legend ¢ : Female, &' . Male,

- . Lack of data

8., WEERO—KHELEOEEEN LB THAEGHEEEN
Table 8. Cobining abilities for diameter at breast height.

Specific combining abilities

General d
combining
{ abilities Kuji 12 Numata4 Tagal Tukuba I
Kitakata1 -0.180 -0.650 -0.220 0.394 0.476
Kuji 12 1.205 0.870 - -0.220
Numata 4 -1.105 -0.394  -0.256
Taga 1 0.424 -

Tukubal -0.344

Legend ¢ : Female. d' : Male,
- . Lack of data
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An Estimation of Combining Abilities of the Modulus of
Elasticity in 18 Years Old Control-pollinated Families of
Plus-tree Clones of Cryptomeria japonica D. Don.

Yoshitake Fusisawa®, Kazuo Tasucur ©’, Ryogo Nakapa®and Toru Tanicuchr @

Summary : We estimated both the general combining ability and the specific combining ability of both the
modulus of elasticity (MOE) and the diameter at breast height (DBH) in 18 years old control-pollinated
families of Cryptomeria japonica D. Don. The parents of the families were plus-tree clones that were
selected in North Kanto Breeding District and Kanto Breeding District. Those clones were Kitakata 1,
Numata 4, Kuji 12, Taga 1, and Tukuba 1, respectively. The parents were crossed to each other according
to the half diallel method. The families lacked of two mating pairs as complete half diallel set, therefore
we analyzed data using a computer program, which was DIALLSSM, suitable for uncompleted data as
diallel cross. Result of analyzing with DIALLSM shows a significant of 0.1% level on the general combining
ability of the modulus of elasticity, and no significant on both the general combining ability and the
specific combining ability. The result was in contrast to results of previous papers that showed statistical
significant of the specific combining ability on modulus of eiasticity of Cryptomeria japonica. It seems that
the difference between the result of this report and those of previous papers were due to narrow range of
the variation of modulus of elasticity in parents clones of this material and also the parent clones were
selected in limited area.

At result, Kuji 12 showed the largest value of general combining ability of the modulus of elasticity,
which was 5.27, Tukuba 1 showed the second one which was 1.63, and Kitakata 1 showed the smallest one
which was -4.72. And Kuji 12 also showed the largest value of the general combining ability of DBH.
Therefore this result shows a possibility to attain the improvement of both MOE and DBH with the

selection of parent clones.
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