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Table 1-1. Dates of 70% flowering and harvesting as edamame in 1994 and 1995

Grain-type soybean

Number and Date of flowering Date of harvesting

cultivar 1994 1995 1994 1995

Early cultivar

1. Toyosuzu 27 June 4 July 11 Aug 20 Aug,
2. Tohoku 70 29 June 2 July I Aug 11 Aug
3. Kita-musume 29 June 5 July 5 Aug 16 Aug.
4. Isuzu 30 June 6 July 3 Aug 11 Aug.
Group mean 29 June 4 July 5 Aug 15 Aug
Medium cultivar
5. Hime-yutaka 2 July 4 July 3 Aug. 11 Aug.
6. Karikati 5 July 7 July 2 Aug, 8 Aug.
7. Yu-zuru I'1 July 16 July 18 Aug. 22 Aug,
8. Wase-shirome 11 July 18 July 13 Aug, 18 Aug,
9. Shirosaya 1 13 July 19 July 8 Aug, 15 Aug.
10. Higo-musume 16 July 21 July 12 Aug. 20 Aug.
1. Shin 3 17 July 24 July 15 Aug 23 Aug.
12. Kogane-daizu 18 July 23 July 17 Aug. 24 Aug.
13. Hanayome-ibaraki 20 July 25 July 27 Aug. 2 Sept
14, Norin 2 20 July 27 July 31 Aug, 10 Sept.
15. Raikou 20 July 25 July 2 Sept 16 Sept.
16. Fusanari 23 July 2 Aug. 4 Sept. 10 Sept.
17. Shinano-shirome 23 July 1 Aug. 8 Sept 23 Sept.
18. Miyagi-shirome 23 July 5 Aug. 22 Sept. 26 Sept.
19. Azeminori 24 July 27 July 28 Aug. 6 Sept.
20. Yagi | 24 July 31 July 5 Sept. 15 Sept
21. Iwate 1 24 July 30 July 8 Sept. 19 Sept
22. Suzuyutaka 25 July 30 July 6 Sept. 16 Sept.
23. Enrei 25 July 30 July 7 Sept. 13 Sept.
24. Iyo-daizu 25 July 3 Aug. 12 Sept 16 Sept
25. Akita-ani 27 July 31 July 5 Sept 16 Sept.
26. Oodate 1 28 July I Aug. 2 Sept. 15 Sept
Group mean 19 July 25 July 27 Aug. 4 Sept
Late cultivar
27. Akiyoshi 8 Aug 24 Aug. 25 Oct 23 Oct.
28. Shin 4 9 Aug. 7 Aug, 26 Sept. 23 Sept
29. Fukuyutaka 15 Aug. 18 Aug. 13 Oct. 17 Oct.
30. Tamahikari 16 Aug. 26 Aug. 11 Oct. 21 Oct. '

Group mean 12 Aug, 19 Aug. 11 Oct 14 Oct.




Table 1-1. Continued
Vegetable-type soybean

Number and

cultivar

Date of flowering

Date of harvesting

1994 1995 1994 1995

Early cultivar

31. Sakamoto-wase 17 June 23 June 14 July 24 July
32. Ezonishiki 19 June 1 July 20 July 26 July
33. Siroge-green 19 June 27 June 19 July 27 July
34. Sapporo-midori 19 June 27 June 20 July 27 July
35. Okuhara-wase 1 19 June 29 June 19 July 28 July
36. Tasty 85 19 June 2 July 26 July 30 July
37. Shinsetu-midori 19 June 29 June 22 July 31 July
38. Okuhara-wase 19 June 2 July 27 July 6 Aug
39. Hokkou-midori 2 25 June 29 June 28 July I Aug
40. Ezomidon 27 June 2 July 26 July I Aug
41. Sayakaze 27 June 27 June 28 July 1 Aug.
42, Iwahime 27 June 28 June 28 July 31 July
43. Wase-dadacha (togashi) 28 June 3 July 26 July 31 July
44. Wase-midori 29 June 2 July 29 July 5 Aug.
45. Hakuchou 29 June 2 July 5 Aug 8 Aug,
Group mean 23 June 30 June 25 July 31 July
Medium cultivar

46. Nakate-kurakake 1 July 9 July 15 Aug, 28 Aug
47. Kuro-teppou (wase) 2 July 4 July 27 July 31 July
48. Chuusei-hikarikuro 3 July 12 July 5 Aug. 16 Aug.
49. Mikawasima 7 July 12 July 4 Aug. 13 Aug.
50. Tsurunoko 10 July 16 July 14 Aug. 22 Aug.
51. Iwate-zairai | 10 July 16 July 4 Aug. 14 Aug.
52. Shounai 1 11 July 14 July 5 Aug, 11 Aug,
53. Shounai 2 11 July 16 July 8 Aug. 16 Aug.
54. Wase-dadacha 12 July 13 July 3 Aug. 11 Aug.
55. Wase-shirayama-dadacha 15 July 18 July 8 Aug 16 Aug
56. Aohira 16 July 23 July 26 Sept. 19 Sept.
57. Shirayama-dadacha 18 July 22 July 14 Aug, 21 Aug.
58. Shounai 3 18 July 23 July 15 Aug. 21 Aug
59. Shounai 5 18 July 26 July 17 Aug. 23 Aug
60. Murasaki-dadacha 19 July 26 July 16 Aug. 23 Aug.
61. Tonoshima-dadacha 21 July 23 July 22 Aug, 22 Aug.
62. Okute-dadacha 23 July 30 July 26 Aug. 29 Aug.
Group mean 12 July 17 July 13 Aug,. 20 Aug.
Late cultivar

63. Higan-ao 4 Aug. 5 Aug, 22 Sept. 23 Sept
64. Hitori-musume 9 Aug. 16 Aug, 7 Oct. 3 Oct.
Group mean 7 Aug. 11 Aug. 30 Sept. 28 Sept.




Table 1-2. Temperature differences in 1994 and 1995.

From transplanting to 70% flowering

Temperature (C)
Daily
Average Maximum Minimum differences
Grain-type soybean
Early cultivar 193 245 14.5 99
18.7 23.1 14.7 8.4
Medium cultivar 208 258 16.4 9.4
20.1 24.3 16.4 7.9
Late cultivar 227 27.8 18.2 9.6
21.6 25.8 17.8 8.0
Total 209 25.9 16.4 95
20.1 243 16.3 8.0
Vegetable-type soybean
Early cultivar 19.2 24.6 14.2 10.4
18.3 22.8 14.2 8.6
Medium cultivar 203 252 15.8 9.4
19.6 23.8 15.9 7.9
Late cultivar 223 27.3 17.9 9.4
21.2 254 17.4 7.9
Total 19.9 25.0 15.2 9.8
19.1 23.4 15.3 8.2

Upper and lower (in bold) numerals indicate temperature values in 1994 and 1995,

respectively.



Table 1-2. Continued.

From 70% flowering to harvesting as edamame

Temperature (©C)
Daily
Average Maximum Minimum differences
Grain-type soybean
Early cultivar 25.0 29.8 20.8 9.0
24.0 27.9 20.5 7.4
Medium cultivar 26.4 31.9 21.7 10.2
24.0 28.3 20.1 8.3
Late cultivar 225 27.8 18.1 9.8
19.7 24.6 15.2 9.4
Total 25.7 31.1 21.1 10.0
23.5 27.8 19.5 8.3
Vegetable-type soybean
Early cultivar 232 277 19.2 8.5
23.0 26.8 19.7 74
Medium cultivar 26.4 317 21.7 10.0
24.6 29.0 20.8 8.3
Late cultivar 24.0 29.5 19.4 10.0
21.6 26.2 17.3 8.9
Total 24.8 29.8 20.5 93
23.8 27.9 20.1 7.8

Upper and lower (in bold) numerals indicate temperature values in 1994 and 1995,

respectively.




Table 1-3. Agronomic characteristics in 1994 and 1995,

Plant Number Weight Weight
height of pods of pods of pods
(cm) (/plant) (g/plant) (g/10-pods)
Grain-type soybean
Early cultivar 37.43+1.63 53.5043.34 84.38+7.37 15.95+0.78
42.61£1.79 53.30+5.10 91.20+9.28 17.12+0.49
Medium cultivar 66.24+2.00 137.53£10.01  175.78+16.70 13.6340.46
72.05+2.21 169.90+14.19  245.11+20.55 15.42+0.33
Late cultivar 89.55+1.94 156.95£16.30 272.53433.29 16.11+0.56
98.94+2.32 165.80+16.08 271.97+24.90 16.30+0.33
Total 70.31+2.00 128.914+9.96 176.49+17.67 14.2740.51
76.61+2.00 153.80+13.23  228.17+19.63 15.76+0.35
Vegetable-type soybean
Early cultivar 30.98+1.44 32.48+2.55 64.70+£6.35 19.53+1.03
29.24+1.54 24.59+2.02 51.26+4.60 20.63+0.92
Medium cultivar 64.44+1 .89 70.78+4.72 133.67+10.50 19.82+0.53
69.06+£2.03 58.76+4.54 121.41+10.49 20.51+0.57
Late cultivar 99.04+2.75 99.60£13.56  283.82438.48 27.96+0.75
100.35+2.78 109.30+6.99 290.51+£22.89 26.92+0.76
Total cultivar 51.71%1.74 55.58+4,28 112.08+10.32 20.17+0.76
53.33+1.86 46.66+3.57 100.41+8.62 20.94+0.74

Upper and lower (in bold) numerals indicate agronomic characteristics values in 1994 and

1995, respectively.

Mean + S.E.: Numerals indicate mean + standard error.




Table 1-4. Correlation coefficients between agronomic characteristics in 1994 and 1995

Cultivar DF Plant height Number of Weight of Weight of
pods plant’  pods plant” 10-pods

Total 62 0.960%** 0.889**x* 0.805%** 0.9227%*

Grain-type

soybean 28 0.927%*+ (.81 9% 0,736%%% 0.919%**

Vegetable-type

soybean 32 0.964*** 0.812%%* 0.856%** 0.882%**

#4*. Significant at the 0.001 probability level.




Table 1-5. Varietal differences in concentrations of water-soluble nitrogen and total sugar
in 1994 and 1995.
Grain-type soybean

Number and Concentration of
cultivar water-soluble N total sugar
(mg/g-D.W.) (mg/g-D.W.)
1994 1995 1994 1995
Early cultivar
1. Toyosuzu 5.63 543 51.88 26.58
2. Tohoku 70 7.78 6.92 59.04 30.95
3. Kitamusume 6.87 7.04 55.19 51.86
4. Isuzu 6.87 7.02 54.83 2949
Group mean 6.97 6.60 55.24 3472
Medium cultivar
5. Hime-yutaka 9.46 6.99 64.06 54.80
6. Karikati 8.45 8.79 69.40 73.14
7. Yu-zuru 6.87 7.09 51.21 37.85
8. Wase-shirome 6.94 8.45 52.35 68.59
9. Shirosaya 1 6.18 8.67 61.45 32.04
10. Higo-musume 8.77 11.19 63.26 49,86
11. Shin 3 5.90 6.50 65.27 44.01
12. Kogane-daizu 5.78 7.83 58.04 4749
13. Hanayome-ibaraki 6.84 7.16 69.49 50.40
14. Norin 2 8.47 6.05 79.88 48.74
15. Raikou 553 514 50.41 4422
16. Fusanari 6.59 598 56.83 28.58
17. Shinano-shirome 7.90 5.90 82.14 4731
18. Miyagi-shirome 6.27 7.48 68.18 70.00
19. Aze-minori 6.03 6.08 48.80 27.85
20. Yagi 1 823 6.13 101.22 51.13
21. Iwate 1 6.89 7.31 38.76 40.15
22. Suzuyutaka 5.26 5.39 49.20 49.49
23. Enrei 8.20 8.18 89.17 62.13
24. Iyo-daizu 593 5.83 42.76 32.04
25. Akita-ani 5.76 543 51.01 40.76
26. Oodate 1 6.25 548 47.60 35.39
Group mean 6.93 6.96 61.84 47.09
Late cultivar
27. Akiyoshi 5.36 7.51 53.02 69.07
28. Shin 4 5.66 7.06 48.10 56.65
29. Fukuyutaka 6.94 9.88 73.03 70.22
30. Tamahikari 6.82 7.58 91.58 71.86
Group mean 6.20 8.01 66.43 66.95
Total

Mean 6.81 7.05 66.57 48.09




Table 1-5. Continued.
Vegetable-type soybean

Number and Concentration of
cultivar water-soluble N total sugar
(mg/g-D.-W.) (mg/g-D.W.)
1994 1995 1994 1995
Early cultivar
31, Sakamoto-wase 15.19 10.77 72.90 63.68
32. Ezonishiki 11.09 10.42 79.53 89 86
33. Siroge-green 15.78 13.24 91.98 62.22
34. Sapporo-midori 16.67 11.61 111.06 91.32
35. Okuhara-wase 1 11.83 11.26 85.03 97.68
36. Tasty 85 10.45 10.23 84 .86 101.50
37. Shinsetu-midori 14.00 13.73 93.38 90.72
38. Okuhara-wase 10.47 9.34 73.66 59.37
39. Hokkou-midori 2 13.73 13.19 97.20 109.68
40. Ezomidon 12.18 13.04 61.59 60.95
41. Sayakaze 10.60 13.09 71,70 107.33
42. Iwahime 11.66 13:31 103.43 109.14
43. Wase-dadacha (togashi) 10.28 13.19 91.18 112.23
44. Wase-midori 10.97 10.60 76.52 42.17
45, Hakuchou 9.63 8.92 56.08 49 86
Group mean 12.30 11.73 83.34 83.18
Medium cultivar
46. Nakate-kurakake 8.05 6.55 4986 36.30
47. Kuro-teppou (wase) 14.84 14.85 109.86 112.07
48. Chuusei-hikarikuro 12.42 11.44 97.64 112.37
49. Mikawasima 10.00 8.72 63.66 76.22
50. Tsurunoko 7.31 7.51 62.26 53.13
51. Iwate-zairai 1 10.32 12.13 72.10 88.95
52. Shounai 1 9.78 10.57 80.41 90.70
53. Shounai 2 10.18 10.67 82.74 78.77
54. Wase-dadacha 11.26 10.79 128.94 97.68
55. Wase-shirayama-dadacha 12.87 11.16 132.55 120.77
56. Aohira 6.13 6.52 70.49 62.04
57. Shirayama-dadacha 11.07 13.76 133.16 11641
58. Shounai 3 12.23 14.77 140.19 126.45
59. Shounai 5 14.08 11.07 151.03 121.14
60. Murasaki-dadacha 10.70 12.40 131.55 108.41
61. Tonoshima-dadacha 6.72 1112 55.03 76.40
62. Okute-dadacha 9.58 8.40 102.80 74.22
Group mean 10.44 10.73 97.90 91.30
Late cultivar
63. Higan-ao 7.85 9.98 88.17 85.68
64. Hitori-musume 6.25 739 5430 68.40
Group mean 7.05 8.68 71.23 77.04
Total cultivar
Mean 11.06 11.05 8991 86.88




Table 1-6. Variance analysis in concentrations of water-soluble nitrogen and total sugar

in grain-type and vegetable-type soybeans.

Source Concentration of

DF water-soluble N total sugar

Mean square

Total cultivar

Year 1 0.368 2016.100***
Cultivar 63 14577 1%%* 1336.270***
Error 63 1.558 152.504

Grain-type cultivar

Year 1 0.904 2730.740%**
Cultivar 29 2.197* 322.016**
Error 29 0.994 119.612

Vegetable-type cultivar

Year 1 0.003 156.130
Cultivar 33 0.786*+* 1180.550%**
Error 33 2.084 159.696

* %% and ***: Significant at the 0.05, 0.01 and 0.001 probability level, respectively.
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Table 2-1. Cultural practices in the four locations for 8 soybean cultivars in 1996,

Iwate Akita Yamagata Fukushima
Latitude 39° 47 39 40 38 41° 37 4%
Longitude 141 OI’ 140 0O7° 139 49 140 28’
Soil type Andosols Brown low- Grey soils Brown forest
land soils soils

Seeding date 14 May 14 May 11 May 13 May
Transplanting day 28 May 29 May 24 May 27 May
Amount of supplied fertilizer (Kg/10a)

N 6.4 25 6.0 56

P:0s 13.0 1.5 18.0 5.6

K:0 9.6 5 24.0 56

Soil types were classified according to "Classification of cultivated soils in Japan"

published by The Ministry of Agriculture, Forestry and Fisherier of Japan. (1983)




Table 2-2. Temperature differences in the four cultivation areas ('C)

Iwate Akita Yamagata Fukushima

Period: From transplanting to 70% flowering

Average 18.74 19.47a 19.26a 20.40
Maximum 24.24a 23.33 24 00a 25.48
Minimum 13.25 16.09 15.08 15.72
Dairy

difference 10.99 7.28 8.91 9.76
Period: From 70% flowering to harvesting as edamame

Average 22.01 23.73a 23.78a 24 .06a
Maximum 27.25a 27.45a 28.73a 28.93a
Minimum 16.89 20.34a 19.45a 19 94a
Dairy

differences 10.36 7.11 9.28a 8.99a
Period: 10 days before harvesting as edamame

Average 20.72 23.35a 24.66a 24.57a
Maximum 26.48a 27.06a 30.14b 30.12b
Minimum 15.10 19.82a 19.85a 20.09a
Dairy

Differences 11.38a 7.25 10.29a 10.03a

Values with different superscripts are significantly different (Duncan’s multiple range
test, P<0.05).




Table 2-3. Dates of 70% flowering and harvesting as edamame in the four

cultivation areas.

Cultivar Iwate Akita Yamagata  Fukusima
Vegetable-type soybean
Sapporo-midori 12 July 2 July 23 June 26 June
20 Aug. 5 Aug. 30 July 2 Aug.
Wase-dadacha 16 July 4 July I July 2 July
20 Aug. 5 Aug. 31 July 2 Aug.
Chusei-hikartkuro 19 July 11 July 7 July 8 July
27 Aug. 19 Aug. 13 Aug. 12 Aug.
Shirayama-dadacha 8 Aug. 26 July 23 July 22 July
17 Sept. 2 Sept. 21 Aug. 22 Aug.
Grain-type soybean
Tohoku 70 17 July 3 July 26 June 26 June
27 Aug. 19 Aug. 7 Aug. 12 Aug.
Higo-musume 8 Aug. 27 July 23 July 19 July
17 Sept. 2 Sept. 20 Aug. 22 Aug.
Yu-zuru 19 July 12 July 5 July 9 July
17 Sept. 2 Sept. 21 Aug. 22 Aug.
Akita-ani 20 Aug. 1 Aug, 28 July 28 July
1 Oct. 24 Sept. 9 Sept. 13 Sept.

Upper and lower (in bold) dates indicate those of 70% flowering and

harvesting as edamame, respectively.




Table 2-4. Days of 70% flowering and harvesting as edamame in the four

cultivation areas.

Cultivars Iwate Akita Yamagata  Fukushima
Vegetable-type soybean
Sapporo-midori 45 35 30 30
39 34 37 37
Wase-dadacha 49 37 38 36
35 32 30 31
Chusei-hikarikuro 52 44 44 42
39 39 37 35
Shirayama-dadacha 72 59 60 56
40 38 29 34
Grain-type soybean
Tohoku 70 50 36 33 30
41 47 42 47
Higo-musume 72 60 60 53
40 37 28 35
Yu-zuru 52 45 42 43
60 52 47 44
Akita-ani 84 65 65 62
42 54 43 47

Upper and lower (in bold) numerals indicate those of days from transplanting

to 70% flowering and days from 70% flowering to harvesting as edamame ,

respectively.




Table 2-5. Differences in agronomic characteristics in the four cultivation areas

Iwate Akita Yamagata Fukushima
Plant height (cm)
Total Cultivars 54.68+1.62 55.40+3.16 50.13+1.41 46.49+2 58
Vegetable-type soybean 47.49+1.87 47.89+2 42 47.05+1.65 44 48+1 93
Grain-type soybean 61.88+1.38 62.90+3.90 53.22+1.16 49 4043 24
Number of pods (/plant)
Total Cultivars 76.29+4 96 86.60+6.82 87.43+11.11 58.96+9.07
Vegetable-type soybean 41.14+3 .48 37.9244 .29 49.89+6 82 39.4244 19
Grain-type soybean 111.45+£6.43 135.284+9.35 124 97+15.39 78.50£13.96
Weight of pods (g/plant)
Total Cultivars 138.02+998  147.73%£14.73 135.554+20.63 97.29+18.39
Vegetable-type soybean 90.75+8.75 83.56+12.74 98.80+14.64 69.7749.14
Grain-type soybean 185.29+11.22 211.90£16.73 1723042662  124.814+27.64
Weight of pods (g/10-pods)
Total Cultivars 20.23+0.71 19.46+0.63 18.44+0.86 17.05+1.04
Vegetable-type soybean 21.78+0.83 21.40+0.90 20.50+0.98 17.58+1,13
Grain-type soybean 18.68+0.60 17.53+0.35 16.38+0.75 16.53+0.95

Mean + S.E.: Numerals indicate mean + standard error.




Table 2-6. Variance analysis for agronomic characteristics

Source DF Plant height  Number of Weight of  Weight of

(cm) pods plant’ pods plant’  10-pods
Mean square (<10°)

Total cultivar

Cultivar (A) 7 246 80*** 34501 *>* (<3 8 87 7 4 i 17.09%

Area (B) 3 8.40* 126.36* 354.67* 1.36*

AxB 21 30.39%** 429 58%** 885.30%** 2.63%+%

Error 64 14.62 219.53 771.07 1572

**% ¥ Significant at the 0.001 and 0.05 probability level, respectively.




Table 2-7. Differences in concentrations of water-soluble nitrogen in the four cultivation

areas. (mg/g-D.W.)
Cultivar Iwata Akita Yamagata Fukushima
Vegetable-type soybean

Sapporo-midori 7.3340.60 6.40+0.30 13.2340.31 13.03+0.38
Wase-dadacha 9.31+0.29 6.71£0.31 11.18+0.20 11.51+0.22
Chusei-hikarikuro 6.69+0.58 7.65+0.14 12.1740.66 12.36+1.34
Shirayama-dadacha 10.24+0.59 7.88+0.55 10.18+0.49 13.04+0.39
Group mean 8.39 7.16 11.69 12.49
Grain-type soybean

Tohoku 70 5.19+0.23 5.06+£0.25 5.60+0.06 6.87+0,31
Higo-musume 9.39+0.39 6.00+0.14 9.0440.81 13.26+1.60
Yu-zuru 6.56+0.24 5.894+0.27 7.26+0.24 8.51+0.05
Akita-ani 5.86+0.15 4.84+0.32 6.09+0.17 7.35+0.18
Group mean 6.75 5.45 7.00 9.00

Mean + S E.: Numerals indicate mean =+ standard error.
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Daily differences of temperature*

Fig. 2-1. Scatter diagram of daily differences of temperature during
flowering to harvesting as edamame and concentrations of water-soluble
nitrogen.

Symbols with an arrow indicate a grain-type cultivar, Higo-musume.

*: Average daily temprature differences during ripenig period of each
cultivar which correspond to 70% flowering to harvesting as edamame
Vertical and horizontal bars indicate standard error.




Table 2-8. Differences in concentrations of total sugar in four cultivation areas. (mg/g-D.W.)

Cultivar Iwata Akita Yamagata Fukushima

Vegetable-type soybean

Sapporo-midori 30.33+2.77 74.8748.49 103.02+5.92 67.064+2.91

Shirayama-dadacha  120.85+4.43 60.74+5.78 139.20+1.48 80.01+4.08
75.59 67.81 121.11 73.54

Grain-type soybean

Tohoku 70 24.87+2.56 12.25+1.17 53.9942 .46 51.86+1.27

Akita-ani 64.04+4.17 51.054+2.03 43.00+4 91 66.24+3.29
44 46 31.65 64.32 59.05

Mean + S E.: Numerals indicate mean + standard error.
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Daily differences of temperature*

Fig. 2-2. Scatter diagram of daily differences of temperature during
flowering to harvesting as edamame and concentrations of total sugar.
Symbols with an arrow indicate a grain-type cultivar, Akita-ani.

*: Average daily temprature differences during ripenig period of each
cultivar which correspond to 70% flowering to harvesting as edamame.
Vertical and horizontal bars indicate standard error.




Table 2-9. Variance analysis for concentrations of water-soluble nitrogen and total

sugar.
Source Concentration of Concentration of
DF water-soluble N DF total sugar
Mean square Mean square

Total cultivar

Cultivar (A) 7 30121 %%+ 3 26267.43% %%

Area (B) 3 282.81%*%+ 3 7820.45%**

Ax B 21 118.88%** 9 16865.74***

Error 64 51.35 32 2826.34

Vegetable-type soybean

Cultivar (A) 3 457" ] 5906.72%**

Area (B) 3 247.11%%* 3 10912.98***

Ax B 9 47 5% 3 8896.38***

Error 32 27 49 16 2182.96

Grain-type soybean

Cultivar (A) 3 102.53%** 1 2481 97**+

Area (B) 3 77.69%** 3 2300,09%**

Ax B 9 29.44%%x 3 2567.80%**

Error 32 23.55 16 643.39

% Significant at the 0.001 probability level.

n.s.: Not significant.






