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Studies on the Characteristics of Sugi Cultivars cultivated
in Kyushu by the Experimental Designs (II)
Analysis of the five years growth in the fourth experi-
mental area by the randomized block design in the

Komenono experimental forest of Ehime university

Katsura WATANABE and Tsugio EzAKI

Summary : The main object of this study is to examine the characteristics of Sugi cultivars (cultivated
varieties) which are the varieties cultivated in Kyushu by a method of experimental statistics.

This paper deals with the analysis of growth for five years of Sugi cultivars in the fourth experimental
area by the randomized block design in the Komenono experimental forest of Ehime university. In 1970,
six local cultivars (G: Kijin, H: Aoshimaarakawa, I: Hinode, J: Iwao, K: Urasebaru, L: Akaba) were
tested by the randomized block experiment with 6 cultivars and 5 blocks.

The results of the analysis of variance for cultivars have highly significant differences.

The result of the new multiple range test of the tree height in the fifth year is shown as follows;

J I G H K L
The underline denote the range which is rejected at the 5% level of significance. The cultevar ] has

significantly higher growth than I. The cultivar I has significantly higher growth than G, H and K. The
cultivar L has significantly lower growth than J, I, G, H and K. The cultivars G, H and K belongs to the

same group.
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Meteorological observations

Item Month 1 2 3 4 5 6 7 8 9 10 11 12 year
Mean 2.4 2.9 4.7(11.7(15.4|19.2|23.6|24.0|19.4|13.4| 7.9 3.4 12.3
Temperature |Max.| 7.2 7.9| 10.217.9(21.4|24.0(28.4|29.1(25.1|19.7|14.3 9.2 17.9
(°C) e min. | —2.7| —1.8| —0.9| 5.1| 9.1|14.3|19.0|18.9(14.9| 8.6 | 2.5| —1.4 7.1
Precipitation (mm) 103.6 | 93.7| 94.7 [222.9(170.1 1302.3 210.4 221.3 [229.1 [141.3 | 94.9 | 71.8] 1956.1
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analysis of variance
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The observed mean values of tree height by each block and each variety

Age after planting: 0 (cm)

Block G H I ] K L Total Mean
I 33.6 48.4 35.4 68.4 24.9 38.4 249.1 41.52
I 37.3 46.4 34.9 71.6 24.6 34.9 249.7 41.62
I 36.9 47.4 33.7 69.9 25.9 36.1 249.9 41.65
v 39.3’ 45.4 31.7 68.5 26.9 36.3 248.1 41.35
v 36.0 46.2 32.7 71.5 24.6 36.5 247.5 41.25

Total 183.1 233.8 168.4 349.9 126.9 182.2 1,244.3

Mean 36.62 46.76 33.68 69.98 25.38 36.44 41.48
Age after planting : 1 (cm)

Block G H 1 J K L Total Mean
I 22.0 28.2 55.7 64.8 36.7 37.7 245.1 40.85
I 39.5 18.3 48.7 56.7 29.3 39.1 231.6 38.60
I 31.3 27.3 46.2 53.0 37.5 38.1 233.4 38.90
)\ 32.3 28.8 45.7 56.9 37.8 36.5 237.0 39.50
\' 38.1 29.9 46.5 54.9 35.7 42.2 247.3 41.22

Total 163.2 132.5 242.8 286.3 177.0 192.6 1,194.4

Mean 32.64 26.50 48.56 57.26 35.4 38.52 39.81
Age after planting : 2 (cm)

Block G H I J K L Total Mean
1 36.3 49.4 82.5 94.4 63.9 55.3 381.8 63.63
I 64.2 41.4 72.1 87.3 56.6 54.7 376.3 62.72
I 56.6 46.2 70.2 85.9 64.2 52.8 375.9 62.65
v 53.8 57.1 78.8 93.6 66.3 50.3 399.9 66.65
v 66.1 56.0 74.3 87.4 69.2 58.6 411.6 68.60

Total 277.0 250.1 377.9 448.6 320.2 271.7 1,945.5

Mean 55.40 50.02 75.58 89.72 64.04 54.34 64.85
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Age after planting : 3

(cm)

Block G H J K L Total Mean
1 57.9 78.1 126.1 135.2 86.6 74.7 558.6 93.10
I 95.5 68.2 102.5 116.2 79.2 75.1 536.7 89.45
I 79.2 71.5 105.7 123.3 93.5 74.9 548.1 91.35
v 87.7 86.2 121.2 137.3 95.7 70.5 598.6 99.77
\'/ 93.4 86.0 109.9 124.3 95.6 76.9 586.1 97.68
Total 413.7 390.0 565.4 636.3 450.6 372.1 2,828.1
Mean 82.74 78.00 113.08 127.26 90.12 74.42 94.27
Age after planting : 4 (cm)
Block G H J K L Total Mean
I 81.9 118.0 174 .4 205.9 114.2 92.6 787.0 131.17
I 124.5 93.9 146.8 171.9 102.7 92.2 732.0 122.00
I 113.8 92.4 149.3 175.7 120.6 92.7 744.5 124.08
v 127.8 122.2 165.1 205.9 122.2 83.3 826.5 137.75
\' 127.9 117.8 147.7 191.1 125.6 112.4 822.5 137.08
Total 575.9 544.3 783.3 950.5 585.3 473.2 3,912.5
Mean 115.18 108.86 156.66 190.1 117.06 94.64 130.42
Age after planting : 5 (cm)
Block G H J K L Total Mean
I 118.4 172.6 229.0 266.0 156.3 116.1 1,058.4 176.40
I 169.1 135.9 209.5 242.1 126.5 113.3 996.4 166.07
1 167.2 122.2 208.2 237.4 154.9 114.7 1,004.6 167.43
v 173.3 180.5 213.3 273.3 164.1 110.6 1,115.1 185.85
\' 167.8 158.0 193.7 271.0 161.1 154.7 1,106.3 184.38
Total 795.8 769.2 1,053.7 1,289.8 762.9 609.4 5,280.8
Mean 159.16 153.84 210.74 257.96 152.58 121.88 176.03
#—5 SEAHE BR)
Analysis of variance of tree hieght
Age after planting: 0 Age after planting: 2
S. V. S.S. d.f. M.S. F S.V. S.S. d.f. M.S. F
Block 0.7120 4 0.1780 0.07 Block 169.0433 4 42.2608 0.99
Variety| 6,045.9977 5 1,209.1995 | 471.94** Variety| 5,769.9870 5 1,153.9974 | 26.97**
Error 51.2440 | 20 2.5622 Error 855.6247 | 20 42.7812
Total 6,097.9537 | 29 Total 6,794.6550 | 29
Age after planting : 1 Age after planting : 3
S.V. S.S. d.f. M.S. F S.V. S.S. d.f. M.S. F
Block 32.6914 4 8.1729 0.35 Block 449.9513 4 112.4878 1.32
Variety| 3,153.7107 5 630.7421 | 26.84** Variety| 11, 255.2750 5 2,251.0550 | 26.49**
Error 469.9326 | 20 23.4966 Error 1,699.2967 | 20 84.9648
Total 3,656.3347 | 29 Total | 13,404.5230 | 29
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Age after planting : 4

Age after planting: 5

S.V. S.S. d.f. M.S. F S.V. S.S. d.f. M.S. F
Block 1,264.4167 4 316.1042 1.79 Block 2,037.1087 4 509.2772 1.56
Variety| 32,030.1457 5 6,406.0291 | 36.30** | |Variety| 60,882.1347 5 |12,176.4269 | 37.38**
Error 3,529.7793 | 20 176.4890 Error 6,515.4753 | 20 325.7738
Total | 36,824.3417 | 29 Total |69,434.7187 | 29
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The observed mean values of basal diameter by each block and each variety
Age after planting : 0 (mm)
Block G H 1 ] K L Total Mean
1 5.6 6.3 6.2 7.7 5.9 5.6 37.3 6.22
11 5.8 6.1 5.9 8.1 5.9 5.6 37.4 6.23
I 5.4 5.9 5.4 7.6 5.9 5.6 35.8 5.97
v 5.3 6.4 6.3 7.7 5.9 5.5 37.1 6.18
v 5.4 5.9 5.9 7.3 5.7 5.3 35.5 5.92
Total 27.5 30.6 29.7 38.4 29.3 27.6 183.1
Mean 5.50 6.12 5.94 7.68 5.86 5.52 6.10
Age after planting : 1 (mm)
Block G H 1 ] K L Total Mean
1 6.1 6.8 7.9 9.0 8.3 6.0 44.1 7.35
il 7.0 6.2 7.4 8.8 7.5 6.6 43.5 7.25
11 6.4 6.7 7.0 8.4 8.4 6.5 43.4 7.23
v 6.6 6.7 7.4 8.7 7.8 6.1 43.3 7.22
\ 6.4 6.7 7.9 8.6 7.4 6.5 43.5 7.25
Total 32.5 33.1 37.6 43.5 39.4 31.7 217.8
Mean 6.50 6.62 7.52 8.70 7.88 6.34 7.26
Age after planting : 2 (mm)
Block G H 1 ] K L Total Mean
I 7.2 9.1 12.5 14.3 11.6 9.3 64.0 10.67
I 9.9 7.5 11.9 13.0 10.0 10.1 62.4 10.40
Im 9.2 8.5 11.2 12.1 11.3 9.3 61.6 10.27
v 9.1 9.4 12.0 13.7 11.2 9.4 64.8 10.80
v 10.0 9.3 12.7 13.1 11.5 11.5 68.1 11.35
Total 45.4 43.8 60.3 66.2 55.6 49.6 320.9
Mean 9.08 8.76 12.06 13.24 11.12 9.92 10.70
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Age after planting : 3

Block G H I J K L Total Mean
1 10.3 14.7 22.9 24.0 17.3 14.1 103.3 17.22
11 15.7 11.8 20.9 20.8 14.3 15.3 98.8 16.47
I 14.4 12.6 19.6 19.2 17.8 14.9 98.5 16.42
v 16.4 15.6 20.5 22.6 16.9 14.8 106.8 17.80
v 16.0 15.3 22.2 22.1 17.6 18.5 111.7 18.62
Total 72.8 70.0 106.1 108.7 83.9 77.6 519.1
Mean 14.56 14.00 21.22 21.74 16.78 15.52 17.30
Age after planting : 4 (mm)
Block G H 1 ] K L Total Mean
1 15.4 23.0 33.9 35.8 23.8 19.8 151.7 25.28
I 23.6 16.7 30.6 32.8 20.0 21.7 145.4 24.23
I 22.3 17.9 30.9 30.4 24.9 21.5 147.9 24.65
v 24.6 23.7 30.5 35.3 25.6- 21.7 161.4 26.90
v 24.7 22.9 30.2 36.4 24.6 28.8 167.6 27.93
Total 110.6 104.2 156.1 170.7 118.9 113.5 774.0
Mean 22.12 20.84 31.22 34.14 23.78 22.70 25.80
Age after planting: 5 (mm)
Block G H I J K L Total Mean
I 21.9 33.9 48.2 49.9 33.3 27.1 214.3 35.72
I 34.2 25.7 44.6 46.8 25.8 28.7 205.8 34.30
m 35.1 25.1 47.2 45.2 32.8 29.3 214.7 35.78
v 35.4 39.0 41.5 49.0 34.7 30.4 230.0 38.33
v 34.0 31.5 40.4 52.8 32.7 43.4 234.8 39.13
Total 160.6 155.2 221.9 243.7 159.3 158.9 1,099.6
Mean 32.12 31.04 44.38 48.74 31.86 31.78 36.65
=7 SEEoPE BITER
Analysis of variance of basal diameter
Age after planting: 0 Age after planting: 2
S.V. S.S. d.f. M.S. F S. V. S.S. d.f. M.S. F
Block 0.5380 4 0.1345 3.59 Block 4.2680 4 1.0670 1.69
Variety 16.3817 5 3.2763 87.37** Variety 77.3697 5 15.4739 24.58**
Error 0.7500 | 20 0.0375 Error 12.5920 | 20 0.6296
Total 17.6697 | 29 Total 94.2297 | 29
Age after planting: 1 Age after planting: 3
S.V. S.S. d.f. M. S. F S.V. S.S. d.f. M.S. F
Block 0.0653 4 0.0163 0.13 Block 26.7914 4 6.6979 2.68
Variety 21.7960 5 4.3592 34.73* Variety 284.5817 5 56.9163 22.76**
Error 2.5107 | 20 0.1255 Error 50.0166 | 20 2.5008
Total 24.3720 | 29 Total 361.3897 | 29
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Age after planting: 4 Age after planting: 5

S.V. S.S. d.f. M.S. F S.V. S.S. d.f. M.S. F
Block 64.8300 | 4 16.2075 2.38 Block 96.8714 | 4 24.2179 1.02
Variety 758.8320 | 5 151.7664 22.31** | |Variety| 1,522.8747| 5 304.5749 12.84**
Error 136.0380 | 20 6.8019 Error 474.4686 | 20 23.7234
Total 959.7000 | 29 Total 2,094.2147 | 29
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The observed mean values of crown diameter by each block and each variety

Age after planting : 0 (cm)

Block G H 1° ] K L Total Mean
1 16.5 25.2 24.5 35.8 23.8 21.7 147.5 24.58
11 18.6 24.8 26.8 33.1 24.0 22.1 149.4 24.90
11 16.6 23.0 24.3 34.1 24.6 21.9 144.5 24.08
v 16.1 20.3 25.7 34.3 24.9 22.5 143.8 23.97
\') 19.3 27.4 24.8 34.0 25.5 22.3 153.3 25.55

Total 87.1 120.7 126.1 171.3 122.8 110.5 738.5

Mean 17.42 24.14 25.22 34.26 24.56 22.1 24.62
Age after planting : 1 (cm)

Block G H 1 J K L Total Mean
I 11.0 25.6 32.8 36.2 30.0 27.6 163.2 27.20
11 17.5 18.1 33.8 33.5 27.7 28.5 159.1 26.52
il 16.0 24.9 32.7 30.0 30.7 25.7 160.0 26.67
v 17.1 29.3 32.0 31.3 30.0 27.9 167.6 27.93
\'s 21.0 24.8 34.0 32.3 29.3 29.6 171.0 28.50

Total 82.6 122.7 165.3 163.3 147.7 139.3 820.9

Mean 16.52 24.54 33.06 32.66 29.54 27.86 27.36
Age after planting : 2 (cm)

Block G H I ] K L Total Mean
I 18.3 29.6 44 .4 46.9 31.1 34.1 204.4 34.07
11 28.3 23.8 44.8 42.2 28.3 36.6 204.0 34.00
I 26.1 28.5 40.0 39.0 33.3 32.9 199.8 33.30
v 25.4 30.6 44.6 44.2 30.4 36.0 211.2 35.20
v 29.8 30.3 46.8 44 .4 32.2 40.2 223.7 37.28

Total 127.9 142.8 220.6 216.7 155.3 179.8 1,043.1

Mean 25.58 28.56 44.12 43.34 31.06 35.96 34.77
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Age after planting : 3

(cm)

Block G H I J K L Total Mean
I 26.7 45.4 68.7 70.8 39.4 49.5 300.5 50.08
I 44.0 36.4 63.0 64.0 35.4 52.6 295.4 49.23
I 42.4 36.0 59.1 61.2 45.2 50.1 294.0 49.00
v 43.5 42.3 63.9 67.4 43.3 49.6 310.0 51.67
v 44 .4 43.7 63.2 68.7 47.9 55.1 323.0 53.83
Total 201.0 203.8 317.9 332.1 211.2 256.9 1,522.9
Mean 40.20 40.76 63.58 66.42 42.24 51.38 50.76
Age after planting : 4 (cm)
Block G H I ] K L Total Mean
1 46.1 65.4 97.1 99.2 65.5 70.7 444.0 74.00
I 62.3 52.1 89.8 94.5 54.2 69.6 422.5 70.42
m 63.5 51.7 92.1 86.6 64.7 67.0 425.6 70.93
v 62.2 65.9 92.5 94.3 63.1 69.4 447.4 74.57
A 62.8 59.9 87.7 98.4 64.3 81.3 454 .4 75.73
Total 296.9 295.0 459.2 473.0 311.8 358.0 2,193.9
Mean + 59.38 59.00 91.84 94.60 62.36 71.60 73.13
Age after planting: 5 (cm)
Block G H I J K L Total Mean
I 62.3 81.2 123.6 123.7 79.8 94.6 565.2 94.20
I 81.9 69.5 109.8 112.4 66.7 89.4 529.7 88.28
I 84.3 64.6 116.4 113.4 82.1 90.4 551.2 91.87
4 83.4 80.5 115.6 116.9 82.8 89.4 568.6 94.77
\' 81.9 73.7 109.2 122.9 81.5 101.4 570.6 95.10
Total 393.8 369.5 574.6 589.3 392.9 465.2 2,785.3
Mean 78.76 73.90 114.92 117.86 78.58 93.04 92.84
#£—9 SHSHE BEESD
Analysis of variance of crown diameter
Age after planting: 0 Age after planting: 2
S.V. S.S. d.f. M.S. F S.V. S.S. d.f. M.S. F
Block 9.9477 4 2.4869 1.35 Block 58.5013 4 14.6253 1.87
Variety 758.5697 5 151.7139 | 82.35** Variety| 1,495.3390 5 299.0678 | 38.31**
Error 36.8443 | 20 1.8422 Error 156.1227 | 20 7.8061
Total 805.3617 | 29 Total 1,709.9630 | 29
Age after planting : 1 Age after planting: 3
S.V. S.S. d.f. M.S. F S.V. S.S. d.f. M.S. F
Block 17.0747 4 4.2687 0.61 Block 102.9214 4 25.7304 1.22
Variety 955.2017 5 191.0403 | 27.50** Variety| 3,475.3817 5 695.0763 | 32.93**
Error 138.9133 | 20 6.9457 Error 422.1066 | 20 21.1053
Total 1,111.1897 | 29 Total 4,000.4097 | 29
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Age after planting : 4 Age after planting: 5

S.V. S.S. d.f. M.S. F S.V. S.S. d.f. M.S. F
Block 130.7147 | 4 32.6787 1.02 Block 194.2787 | 4 48.5697 1.10
Variety| 6,590.3910 | 5 | 1,318.0782 | 41.10** | |Variety| 9,369.4217 | 5 | 1,873.8843 | 42.32**
Error 641.3773 | 20 32.0689 Error 885.5333 | 20 44.2767
Total 7,362.4830 | 29 Total |10,449.2337 | 29
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2. New multiple range test

53T, #iE, BTER BEEROFNERA TOHEIIICOVTHENTE R, 2T, MERCOWT
BT 5120, B, BTER, BIEEROMEBE S 4 B OREHE ST, new multiple range test %17 -
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(1) New multiple range test N¥ER
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*—10 Results of new multiple range test
Tree height
Variety L K H G 1 J
Mean 121.88 152.58 153.84 159.16 210.74 257.96

Basal diameter
Variety H L K G 1 J
mean 31.04 31.78 31.86 32.12 44.38 48.74

Crown diameter

Variety H K G L I J
mean 73.90 78.58 78.76 93.04 114.92 117.86

Underlines denote non-significant range at the 5% level.
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