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Studeis on the Characteristics Sugi Plus-Tree Clones selected

in Ehime Prefecture (III)

Analysis of growth of 15th-year-old trees and 20th-year-old trees
inthe 6 thexperimental area

katura WATANABE

Summary : This study examines the characteristics of Sugi pulus-tree clones which were
selected in Ehime prefecture by the method of experimental designs.

This paper deals with the analysis of growth of 15th-year-old trees and 20th-year-old
trees in the experemental area settled by the double lattice design of 5 X 5 lattice in blocks
of 5 plots,with 4 replicated.

The results of the analysis of variance of the tree hight and diameter at breast height of
each clone proved to exhibit a significant difference at 1 % and 5 % level. The tree height
of 20th-year-old trees“Nii No. 1, Kita No. 2, Nishiuwa No. 3, Kitauwa No. 3, Onsen No. 27
was ranked high and that of trees “Kamiukena No. 4, Shiisé No. 21, Uma No. 1, Kamiukena
No. 10, Ochi No. 2, Kita No. 4, Nishiuwa No,1” was ranked low among the 24 clones and
a seedling tree used in this experiment. Some clones was discriminate between the type of
early and late of growth.
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Number and name of the clone

@|3|5]2]4]|1 @|100{9|7]6]38

®|14]13|11|15(12| @|18|16|20 |17 |19 C'°“e‘1‘“mbe’ _— 4C1°“‘:{“ame o
% | Kita o.
®|23]21(24]221]25 @l4]|5|1]3]2 2 %$§ 23 Ochi No. 2
3 3 Kitauwa No. 3
@(9|7(8|6|10] @|13|12]15(|11|14 4 H B 1% |Nii No. 1
5 E # "X 108 |Kamiukena No.10
@|20|18|16|1719 ®|24(21(23(22]25 6 it = f0 1% | Kitauwa No. 1
7 B % 8% | Shiiso No. 8
8 E® K 4% | Kamiukena No. 4
Rep. II (Y1) Rep. IV (Y2) 9 E § ) 65 | Kamiukena No. 6
10 M 35 | Nishiuwa No. 3
®|23(13| 8 {18 3 @l11|16]6 |1 |21 11 t® K 5% | Kamiukena No. 5
12 B % 5% | Shiisd No. 5
@|2|12|7 (17|22 ®|20|5 |15|10|25 13 B 2 22| Onsen No. 2
of e ulu] oful[t:]ulal | ¥ |2,8 FE.. ¥
16 it = fo 6% | Kitauwa No. 6
@[24]9|4|14|19] @D| 4|9 (24]|14]19 17 ? § 212 | Shaso No. 21
18 1% | Uma No. 1
®|[10]20)5(25|15| @|8|23|3[13|18 19 M 1% |Nishiwwa  No, 1
20 | 1% | Higashiuwa No. 1
-1 REMOERE 21 g § 185 | Shiiso No. 18
] ) 22 28 | Kita No. 2
Layout of double lattice experiment 23 A % 3% |Shiso No. 3
24 it = M 2% | Kitauwa No. 2
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15th-year-old 20th-year-old

tree height 0, 0484 —

diameter at breast height 0, 1087 0,0291
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Standard error
tree height diameter at breast height
15th-year-old 20th-year-old 15th-year-old 20th-year-old

Two clones in the same block 64,57 134.5 two clones in the same block ~ 10,01 12,37
Two clones not in the same block 66, 03 113,7 two clones not in the same block 10, 49 12.54
Average 65.56 121.1 average 10, 34 12,49
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Analysis of variance of the tree height

15th-year-old
Analysis of variance (randomized block)

%,(:irigfigfl Degree of Freedom Sum of Squares Mean Square F-Value
Replications 3 360, 239. 14 120, 079.71 13. 64**
Clones 24 1, 468, 856, 87 61, 202, 37 6. 95%*
Error 72 633, 623. 34 8, 800. 32
Total 99 2,462,719, 35

Analysis of variance (double lattice)

Source of Variation g:egergs mOf Sum of Squares Mean Square
Replications 3 360, 239, 14 120, 079. 71
Clones (unadj.) 24 1, 468, 856. 87 61, 202, 37
Blocks within replications (adj.) 16 188, 218. 05 11, 763. 63 =Eb

Component (a) 8 40, 789, 48

Component (b) 8 147, 428,57
Intra-block error 56 445, 405. 29 7,953, 67 =Ee
Total 99 2,462,719, 35
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Analysis of variance of the diameter at breast height

15th-year-old
Analysis of variance (randomized block)

%%ﬁgggfl Degree of Freedom Sum of Squares Mean Square F-Value
Replications 3 7,610, 81 2,536, 94 10, 05**
Clones 24 28,672.16 1,194, 67 4, 73%*
Error 72 18,172, 90 252,40
Total 99 54, 455, 87

Analysis of variance (double lattice)

Source of Variation gf gggg mOf Sum of Squares Mean Square
Replications 3 7,610, 81 2,536. 94
Clones (unadj.) 24 28,672.16 1,194, 67
Blocks within replications (adj.) 16 8, 053. 89 503.37 =Eb

Component (a) 8 3,298, 72
Component (b) 8 4.755,17
Intra-block error 56 10, 119,01 180.70 =Ee
Total 99 54, 455, 87
R—5a SEINER B =)
Analysis of variance of the tree height
20th-year-old
Analysis of variance (randomized block)

Source of Degree of Freedom | Sum of S Mean S F-Val

Variation quares ean Square alue
Replications 3 423, 150, 59 141, 050, 20 3. 68*
Clones 24 1,867,472, 04 77,811, 34 2.03*
Error 72 2,762,371, 16 38, 366. 27
Total 99 5, 052, 993, 79

Analysis of variance (double lattice)

Source of Variation ]p)‘fgégsm()f Sum of Squares Mean Square
Replications 3 423,150, 59 141, 050. 20
Clones (unadj.) 24 1, 867, 472. 04 77,811, 34
Blocks within replications (adj.) 16 156, 559. 30 9,784.96 =Eb

Component (a) 8 120, 094, 92
Component (b) 8 36, 464, 38
Intra-block error 56 2,605, 811, 86 46,532, 36 =Ee
Total 99 5, 052, 993. 79
R—5b DEITR (WEER)
Analysis of variance of the diameter at breast height
20th-year-old
Analysis of variance (randomized block)

Sour.ce of Degree of Freedom Sum of S M S F-Val

Variation quares ean Square alue
Replications 3 6,034, 92 2,011, 64 8. 04**
Clones 24 41,557, 04 1,731.54 6. 92%*
Error 72 18, 022. 08 250. 31 i
Total 99 65, 614, 04




Analysis of variance (double lattice)

Source of Variation gfgéggm()f Sum of Squares Mean Square
Replications 3 6,034, 92 2,011, 64
Clones (unadj.) 24 41,557, 04 1,731, 54
Blocks within replications (adj.) 16 4,757, 62 297.35 =Eb

Component (a) 8 807, 64
Component (b) 8 3,949, 98
Intra-block error 56 13, 264, 46 236,87 =Ee
Total 99 65, 614, 04
xR—6a sO0—0LE (B )
Comparative table of the tree height of each clone
5 th-year-old 10th-year-old 15th-year-old 20th-year-old
Ranking | Name of clones No. of | Means No.of | Means No.of | Means No.of | Means
g clones (cm) |clones | (Adj) (cm) |clones | (Adj) (cm) |clones (cm)
1 A F 25 310.0 25 763.0 3 1,209.2 4 1532
- E % 25 22 229.0 13 699.9 13 1,174,9 22 1484

tFEfM 15 6 220,0 22 691.5 4 1,168.0 10 1458

" R 25 13 205, 6 3 670.8 25 1,115.4 3 1454

I3 & 18% 21 202, 1 4 667.5 22 1,115,0 13 1442

B B 15 4 201.5 21 635, 4 21 1,103.4 25 1426

- dt=Ffm 35 3 192.9 6 627.4 10 1,081.8 21 1391

A % 95 14 190.1 9 609. 6 23 1,033.3 15 1340

EER 65 9 170.6 14 590, 1 6 1,013.3 6 1316

B R 55 11 168. 4 10 586. 4 11 989.2 9 1316

mEM 35 10 167.4 23 579.9 12 973.6 23 1311

A % 35 23 149.1 11 578.5 9 968. 6 24 1285

A & 88 7 147.5 12 556.9 24 948, 8 16 1274

EBER 45 8 144.2 24 547.8 20 938.5 20 1258

B g 25 2 141, 3 19 516. 2 14 936.5 11 1243

A % 5% 12 141.0 2 510, 2 16 925.9 7 1239

F B 15 18 140, 5 7 506, 4 19 922, 3 12 1238

v dt=Ffm 25 24 136.2 20 497.5 7 894.4 14 1219

wFEM 15 19 134.4 8 488.9 2 874.2 19 1206

F & 2% 17 130. 4 16 485, 8 18 850, 4 1 1145

B R 105 5 130.0 18 473.6 1 839.5 1140

E % 45 1 125.3 15 458,0 5 811.2 5 1135

EFM 35 15 124.5 5 453.9 15 810.6 18 1133

KFEM 15 20 122.8 1 452, 1 17 808. 2 17 1063

It 65 16 121.5 17 466, 7 8 787.2 8 980

Range 188.5 Range 296.3 Range 422,0 Range 552
LSD 48.0 LSD 92.4 LSD 1311 LSD 242

—— :LSD OMTRYIo 1T, ZOHEEAR 177 LT %,
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Comparative table of the diameter at breast height of each clone

10th-year-old 15th-year-old 20th-year-old
Ranking Name of clones No. of Mear'ls No.of Mearlls No.of Meat'ls
clones (Adj) (mm) | clones (Adj) (mm) | clones (Adj) (mm)

tF M 35 3 96.3 3 186.1 3 237

A ¥ 25 91.9 4 151.6 4 197

E % 25 22 88.0 21 143.9 22 191

1 # B 15 4 87.6 14 142.1 10 184
A % 185 21 86. 2 11 140.2 21 180

‘¥ 1858 | 6. 85.1 25 137.9 25 174

A & 95 14 82.9 13 136.5 14 173

EER 55 11 82.0 22 133.9 6 172

B R 25 13 76.5 6 130.5 9 171

BEM 35 10 75.8 23 129.3 13 169

LB R 65 9 74.6 10 129.0 16 167

F B 15 18 70.7 9 128.9 12 166

®q g 25 2 70.3 16 126.6 23 165

A % 3% 23 69.2 12 122.1 15 163

I A £ 85 7 68.2 18 119.2 24 163
dtFM 65 16 67.0 19 119.2 20 162

B % 5% 12 66.5 1 118.2 11 159

tFMm 25 24 64.3 2 118.2 2 159

E % 45 1 63.9 20 116.8 7 156

EFER 45 8 63.4 24 116.6 1 155

REM 15 20 62.9 7 115.2 19 152

+ B R 105 5 62.7 5 111.0 18 150

o BEMN 15 19 59.5 8 105.8 5 146
A £ 215 17 57.6 17 103.7 17 137

RFM 35 15 51,8 15 92.6 8 131

Range 44,5 Range 93.5 Range 106
LSD 16.8 LSD 20,7 LSD 25,0
:LSD OMTRYI- 72T, Z0EHEAN%E 1777 5,
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The observed mean values of the tree height by each replication and each clone

15th-year-old (cm)
Clone no. Rep X1 X2 Yi Y2 Totals Means
1 860, 0 762.0 916.0 830.0 3,368.0 842,0
2 822.0 818.0 950.0 930.0 3,520.0 880.0
3 1,434.0 1,100, 0 1,204.6 1,080.0 4,818,6 1,204.7
4 1,142.0 1,132.0 1,252.0 1,158.0 4,684,0 1,171,0
5 776.8 756.0 8980 892.0 3,322.8 . 830,7
6 902. 0 1,014,0 1,126.0 1,016.0 4,058,0 1,014.5
7 958.0 826.0 962.0 850,0 3,596.0 899.0
8 766.0 794.0 760, 0 806. 0 3,126.0 781.5
9 1,056, 0 922.0 1,110,0 793.3 3,881.3 970.3
10 1,026, 0 962.5 1,222.0 1,190.0 4,400.5 1,100.1
11 982.0 980.2 1,002, 0 956. 7 3,920, 9 980, 2
12 930.0 920.0 1,064.0 958. 0 3,872,0 968.0
13 1,176.0 1,032.0 1,238.0 1,190.0 4,636.0 1,159, 0
14 978.0 844.0 964. 0 926. 0 3,712.0 928.0
15 570.0 570.0 1,100.0 1,035, 0 3,275.0 818.8
16 904.0 828.0 988, 0 982.0 3,702.0 925.5
17 618.3 8540 992.0 780.0 3,244.3 811.1
18 918, 0 842,0 776.0 836.0 3,372.0 843,0
19 857.5 924.0 996. 0 912.0 3,689.5 922.4
20 992.0 804.0 1,098.0 926, 7 3,820.7 955.2
21 1,140,0 986.0 1,238.0 1,016.0 4,380.0 1,095.0
22 1,136.0 960. 0 1,164.0 1,180.0 4,440.0 1,110, 0
23 1,098.0 784.0 1,136.0 1,054.0 4,072.0 1,018,0
24 855, 0 777.5 998. 0 1,133.3 3,763.8 941,0
25 1,102.0 1,036. 0 1,286.0 1,072.5 4,496.5 1,124,1
Totals 23,999. 6 22,228.2 26, 440. 6 24,503.5 97,1719

R—7b #A0—RRAEFHE WSER)

The observed mean values of the diameter at breast height by each replication and each clone

15th-year-old (mm)
Clone no. Rep X1 X2 Y1 Yz Totals Means
1 111.6 108.8 139.8 111.4 471.6 117.9
2 105, 2 108.0 144,0 129.2 486. 4 121.6
3 226,0 165, 0 183.8 160, 6 735.4 183.9
4 160. 0 143.6 152.0 144.6 600, 2 150, 1
5 120.8 95.0 127.4 127,2 470, 4 117.6
6 122.0 136.2 136.4 127.8 522.4 130.6
7 131.2 104.0 125,2 115.4 475, 8 1190
8 98.6 107.6 105, 8 103.8 415.8 104.0
9 145.2 113.6 152, 6 99.3 510.7 127.7
10 120.6 124,0 153.2 146.3 544,1 136.0
11 136.8 136.0 125.0 146.3 544,1 136.0
12 104.6 117.2 145, 6 119.0 486, 4 121.6
13 132.8 109.0 141.6 138.2 521.6 130. 4
14 156. 6 124.8 130.2 135.2 546, 8 136. 7
15 53.0 60.0 136.7 131,8 381.5 95. 4
16 120, 4 112.8 134.2 137.8 505. 2 126.3
17 83.0 112, 8 125,2 107.5 428.5 107.1
18 133.6 111.0 112, 8 110, 4 467.8 117.0
19 118.5 120. 6 128.4 103.0 470.5 117.6
20 129.4 103, 0 147.0 114.3 493.7 123.4
21 166. 0 120. 4 159. 6 118.4 564.4 141.1
22 133.8 107.0 146.4 152.0 539.2 134.8
23 139, 8 99, 4 132.4 126. 8 498.4 124.6
24 108.8 88.0 129.0 124.3 450, 1 112.5
25 132,0 131.2 161.0 143.8 568. 0 1420
Totals 3,190.3 2, 859, 0 3,475.3 3,174, 4 12, 699. 0
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The observed mean values of the tree height by each replication and each clone

20th-year-old (cm)
al Rep X1 X2 Y: Yz Totals Means
one no.
1 1,172 1, 040 1,242 1,126 4,580 1,145
2 1,140 1,056 1,206 1,156 4,558 1,140
3 1,558 1,220 1,454 1,585 5, 817 1,454
4 1,472 1,530 1,606 1,518 6, 126 1,532
5 1,118 1,082 1,144 1,194 4,538 1,135
6 1,228 1,298 1,424 1,312 5,262 1,316
7 1,260 1,144 1, 350 1,202 4,956 1,239
8 956 982 1,054 926 3,918 980
9 1, 460 1,214 1, 460 1,130 5, 264 1,316
10 1,434 1,280 1,576 1,540 5, 830 1,458
11 1,212 1,242 1,260 1, 257 4,971 1,243
12 1,246 1,248 1,412 1,044 4,950 1,238
13 1, 490 1,282 1, 506 1,490 5, 768 1,442
14 1,258 1,120 1,338 1,160 4,876 1,219
15 1,201 1,241 1,503 1,413 5, 358 1, 340
16 1,354 1,188 1,272 1,282 5, 096 1,274
17 895 1,096 1,314 945 4,250 1,063
18 1, 266 1,110 1,084 1,070 4,530 1,133
19 1,193 1,176 1, 358 1,096 4,823 1,206
20 1, 320 1,094 1, 358 1,260 5,032 1,258
21 1,526 1,242 1,500 1,294 5, 562 1,391
22 1, 658 1, 320 1,474 1,485 5, 937 1,484
23 1,410 1,102 1, 360 1,372 5, 244 1,311
24 1,283 1,083 1,372 1,400 5,138 1,285
25 1,466 1,314 1,570 1,355 5,705 1,426
Totals 32,576 29, 704 34,197 31, 612 128, 089

R—8b #Hi/D—RRAEFE WSER)

The observed mean values of the diameter at breast height by each replication and each clone

20th-year-old (mm)
Clone no: Rep X1 X2 Y Y2 Totals Means
1 144 158 172 142 616 154
2 155 138 181 163 637 159
3 251 220 236 240 947 237
4 207 182 196 199 784 196
5 158 123 150 158 589 147
6 174 181 169 164 688 172
7 162 139 165 162 628 157
8 146 - 132 131 116 525 131
9 198 163 188 134 683 171
10 158 182 201 202 743 186
11 176 158 149 147 630 158
12 144 170 192 161 667 167
13 169 144 187 174 674 169
14 191 165 170 165 691 173
15 142 151 191 173 657 164
16 162 161 169 174 666 167
17 115 146 161 131 553 138
18 166 139 155 138 598 150
19 164 151 161 132 608 152
20 170 145 186 153 654 164
21 205 164 193 152 714 179
22 194 165 201 203 763 191
23 177 135 174 168 654 164
24 147 126 169 205 647 162
25 161 166 196 175 698 175
Totals 4,236 3, 904 4,443 4,131 16, 714
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