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MANUTCHANOK KONGDIN : SEED VIGOR TESTS IN
SOYBEAN. THESIS ADVISOR : ASST. PROF. THAWATCHAI

TEEKACHUNHATEAN, Ph.D., 85 PP.

SEED VIGOR TEST/SOYBEAN/CHIANGMAI 60 VARIETY/COMBINED

VARIETIES

Soybean seeds may deteriorate rapidly before and after harvesting and during
storage. Accurate vigor tests are required for soybean seeds in order to screen
vigorous seed lots for planting and over season storage. The objective of this study
was to investigate the accurate soybean seed vigor tests for combined varieties (non-
specified varieties) and Chiangmai 60 variety. Six vigor tests were conducted with 33
seed lots of 14 Thai certified soybean varieties and 46 seed lots of Chiangmai 60
variety. The experiments were conducted at Suranaree University of Technology
during 2011. The results from the combined varieties revealed that the standard
germination test provided correlation of r = 0.64** with the field emergence test. The
vigor tests that showed significantly higher correlations to the field emergence were
the AOSA electrical conductivity test of 5 times pouring the electrolyte between 2
beakers (r = -0.73**), the accelerated aging at 41°C 54 hrs. (r = 0.70**), the
accelerated aging at 40°C 64 hrs (r = 0.67**) and the seedling growth rate test (r =
0.66**), respectively. However, various vigor tests showed higher correlations to the
field emergence in Chiangmai 60 variety than the combined varieties were. In
Chiangmai 60 variety, all vigor tests showed correlation to the field emergence except
the seedling shoot length, the seedling growth rate test and the AOSA conductivity

test. The standard germination test provided correlation of r = 0.65** with the field



emergence test. The vigor tests that exhibited significantly higher correlation to the
field emergence in Chiangmai 60 were the accelerated aging at41°C 54 hrs (r =
0.86**), the 3 day quick germination test (r = 0.84**), the 2 day cool germination test
(r = 0.80**), the 5 day cool germination test (r = 0.75**) and the 4 day quick
germination test (r = 0.71**), respectively. It can be concluded that vigor tests in
soybean seeds should be varietal specific. The accelerated aging test at 41°C 54 hrs
was the most accurate vigor test for Chiangmai 60 variety followed by the 3 day quick
germination test and the 2 day cool germination test at 18°C. For the combined
soybean varieties, the AOSA Pour electrical conductivity test and the accelerated

aging test at 41°C 54 hrs were recommended.

School of Crop Production Technology  Student’s Signature

Academic Year 2012 Advisor’s Signature
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Table 2.1 AOSA (1983) and ISTA (1995) common recommendations for conditions of accelerated

aging test for vigor test in several crop seeds.

AOSA (1983) ISTA (1995)
Crops
Temp (OC) Hour Temp (°C) Hour
Tall Fescue 40 72 41 72
Lettuce 40 72 41 72
Garden bean 42 72 41 72
Bean and Onion 42 72 41 72
Corn 42 96 45 72
Sweet corn - - 41 72
Sorghum 45 72 43 72
Wheat 45 48 41 72
Radish 45 48 45 48
Soybean 41 64 41 72
Onion 42 72 41 72
Tomato - - 41 72
Mungbean - - 45 96
French bean - - 45 48
Pepper - - 41 72
Cotton - - 45 72

Water melon 45 72 45 144
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Table 3.1 Varieties, seed sources and lot numbers of 33 soybean seed lots of 14 combined

varieties included in each test in experiment I.

Lot AA/CG
No. Varieties Seed Sources QG/sL/ EC
No.
SGR

1 62 Chiangmai 2 Sukhothai Agricultural Research and Development Center 4 4
2 64 Chiangmai 2 Center for Science and Technology Equipment, SUT ¥ v v
3 65  Chiangmai 2 Center for Science and Technology Equipment, SUT v v
4 59  Chiangmai 5 SUT Farm v v
5 1 Chiangmai 60 Chiang Mai Field Crop Research Center 4 -
6 2 Chiangmai 60 Chiang Mai Field Crop Research Center v -
7 127  Chiangmai 60 Chiang Mai Field Crop Research Center -
8 133  Chiangmai 60 Chiang Mai Field Crop Research Center -

9 71 Chakkrabhandhu 1 SUT Farm
10 72 Chakkrabhandhu 1 SUT Farm

11 109 KKU 35 Sukhothai Agricultural Research and Development Center

12 73 Nakhon Sawan 1 Nakhon Sawan Agricultural Research and Development Center
13 74 Nakhon Sawan 1 Nakhon Sawan Agricultural Research and Development Center
14 75 Nakhon Sawan 1 Nakhon Sawan Agricultural Research and Development Center
15 78 Nakhon Sawan 1 Nakhon Sawan Agricultural Research and Development Center
16 79 Nakhon Sawan 1 Nakhon Sawan Agricultural Research and Development Center

17 77 Nakhon Sawan 1 SUT Farm

18 104 Srisamrong 1 Sukhothai Agricultural Research and Development Center
19 105 Srisamrong 1 Sukhothai Agricultural Research and Development Center
20 100 SJ1 SUT Farm
21 94 SJ2 SUT Farm
22 95 SJ2 SUT Farm
23 89 SJ4 SUT Farm
24 90 SJ4 SUT Farm
25 97 SJ5 SUT Farm

26 98 SJ5 -

SN N N N S N N N N N N N N U N N N N U U N N U R NN

S N N S N N N N N N N N N N N N N N N N N N NN

27 82  Sukhothai 1 SUT Farm
28 84  Sukhothai 1 SUT Farm
29 113 Sukhothai 1 SUT Farm
30 87  Sukhothai 2 SUT Farm
31 88 Sukhothai 2 SUT Farm
32 68 Sukhothai 3 SUT Farm
33 70  Sukhothai 3 SUT Farm

Y'SUT = Suranaree University of Technology
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Table 3.2 Lot numbers and seed sources of 46 soybean seed lots of Chiangmai 60 variety

included in each test in experiment II.

No. h?f Seed Sources Q G'/A\'I%/Ic_: /CS;GR EC
1 1 Chiang Mai Field Crops Research Center 4 v
2 2 Chiang Mai Field Crops Research Center v 4
3 3 Chiang Mai Field Crops Research Center v v
4 4 Chiang Mai Field Crops Research Center v v
5 5 Chiang Mai Field Crops Research Center v v
6 6 Chiang Mai Field Crops Research Center v 4
7 8 Chiang Mai Field Crops Research Center 4 -
8 9 Chiang Mai Field Crops Research Center v v
9 10 Chiang Mai Field Crops Research Center 4 v
10 11 Chiang Mai Field Crops Research Center 4 v
11 12 Chiang Mai Field Crops Research Center v v
12 13 Chiang Mai Field Crops Research Center v v
13 14 Chiang Mai Field Crops Research Center v 4
14 15 Chiang Mai Field Crops Research Center v -
15 16 Chiang Mai Field Crops Research Center v v
16 17 Chiang Mai Field Crops Research Center v v
17 18 Chiang Mai Field Crops Research Center v v
18 19 Chiang Mai Field Crops Research Center v v
19 21 Chiang Mai Field Crops Research Center v 4
20 22 Chiang Mai Field Crops Research Center v 4
21 23 Chiang Mai Field Crops Research Center v v
22 24 Chiang Mai Field Crops Research Center v v
23 25 Chiang Mai Field Crops Research Center v v
24 26 Chiang Mai Field Crops Research Center v -
25 27 Chiang Mai Field Crops Research Center v 4
26 28 Chiang Mai Field Crops Research Center 4 v
27 29 Chiang Mai Field Crops Research Center v v
28 30 Chiang Mai Field Crops Research Center v v
29 31 Chiang Mai Field Crops Research Center v v
30 33 Chiang Mai Field Crops Research Center v v
31 122 Chiang Mai Field Crops Research Center 4 4
32 127 Chiang Mai Field Crops Research Center 4 4
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Table 3.2 Lot numbers and seed sources of 46 soybean seed lots of Chiangmai 60 variety

included in each test in experiment II. (continued)

Lot

AA/CG

No. No. Seed Sources QG/TSL/SGR EC
33 133 Chiang Mai Field Crops Research Center 4 4
34 44 Phitsanulok Agricultural Research and Development Center v v
35 45 Phitsanulok Agricultural Research and Development Center v -
36 46 Phitsanulok Agricultural Research and Development Center v -
37 47 Phitsanulok Agricultural Research and Development Center v -
38 48 Phitsanulok Agricultural Research and Development Center v -
39 50 Phitsanulok Agricultural Research and Development Center 4 4
40 53 Phitsanulok Agricultural Research and Development Center v -
41 54 Phitsanulok Agricultural Research and Development Center v v
42 55 Phitsanulok Agricultural Research and Development Center v v
43 34 Loei Agricultural Research and Development Center v -
44 35 Loei Agricultural Research and Development Center v 4
45 36 Loei Agricultural Research and Development Center v v
46 41 Sukhothai Agricultural Research and Development v -
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Table 3.3 Ten accelerated aging treatments used in the experiment 1.

Treatments Temperature (°C) Hours
1 40 54
2 40 60
3 40 64
4 40 68
5 40 72
6 41 54
7 41 60
8 41 64
9 41 68

10 41 72
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Figure 3.1 Characteristics of soybean seedlings qualified for 3 day quick

germination test of combined varieties and Chiangmai 60 variety.
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Figure 3.2 Characteristics of soybean seedlings unqualified for 3 day

quick germination test of combined varieties and Chiangmai 60 variety.

Figure 3.3 Characteristics of soybean seedlings qualified for 4 day quick germination

test of combined varieties and Chiangmai 60 variety.



Figure 3.4 Characteristics of soybean seedlings qualified for 2 day cool germination

test of combined varieties and Chiangmai 60 variety.

Figure 3.5 Characteristics of soybean seedlings qualified for 5 day cool germination

test of combined varieties and Chiangmai 60 variety.
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Table 4.1 Field emergence, standard germination, accelerated aging test of 10 conditions of 31 soybean seed lots of combined varieties, data sorted by

maximum to minimum percentages of field emergence.

Accelerated Aging Conditions

No. Varieties Lot e sc 40°C 40°C 40°C 40°C 40°C 41°C 41°C 41°C 41°C 41°C
S (%) (%) 54hrs 60hrs 64hrs 68hrs 72hrs 54hrs 60hrs 64hrs 68hrs 72hrs

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
1 Nakhon Sawan 1 78  97.33%1  9466°° 96.00% 91.33%° 86.00*° 88.66°  4400™ 9266%" 66.66°" 54.66"" 32007 31.33°"
2 SIS 97  96.00%"  9266%" 90.00*° 86.66°%" 89.33*® 78.00°" 60.66"" 88.66°° 8200%" 62.00°" 34007 38.00°°
3 Chakkrabhandhul 71  9466%  97.33% 9533%  9400%° 90.00*® 7866*° 76.66% 91.33* 87.33% 60.00°Y 48.00"¢ 51.33%"
4 Chiangmai 2 64 94.00%% 88.00%" 8333% 7466" 74.00%" 6800% 1400™ 82.00°¢" 47337 4266  6.00' 24.00"
5 Nakhon Sawan 1 73 9400%"  88.66°%° 91.33* 80.00%? 89.33*" 5866" 27337 87.33°" 80667 76.66° 54.00%" 48.66°%*¢
6  Chiangmai 60 2 9266°% 9333°° 9333* 9533*° 9200% 71.33°Y 6533° 91.33%° 8133%" 7200%" 5333°° 48.00%
7 Chakkrabhandhul 72  9266%° 90.66*° 90.66°° 94.00°° 84.00%° 74.66°" 60.66"" 90.66* 80.00*® 79.33% 44.66°" 32.00°9
8  Sukhothai 3 68  91.33*"  90.00°¢ 7866° 86.00%" 72.00%9 5400 5400°" 7666 58667 5333°" 36.66%" 34.00°
9  Sukhothai 1 84  91.33*"  90.00*¢ 8333% 68.66% 60.66" 19.33"  12.66™" 88.00*¢ 54669 38.00™  6.00' 20009

10  Chiangmai 5 59  90.00*" 8533%% 90.66*° 68.00™ 6866 4466"™ 333" 79.33% 6333° 2866/ 533! 2.00'
11 Nakhon Sawan 1 77 8866 81.33°Y 9333*  000*" 8333% 66.00% 56.00°° 81.33°" 64.00%" 5333°" 2533™ 2133M
12 Nakhon Sawan 1 74 88.00%% 91.33* 80.00"° 8800°° 7866°° 63337 3200 8200°" 6533%" 4666 31.33% 30.66°"
13 Nakhon Sawan 1 79 87.33°"  9466°" 9333* 9800% 87.33* 87.33*" 64.66° 9533° 55339 3200 5466°° 27.33°%
14 SJ2 94  86.66°" 81.33°Y 87.33*¢ 9200%% 87.33* 64.00% 48.66°9 87.33*" 76.00°° 56.66°" 41.33°% 38.66"°
15  Nakhon Sawan 1 75  86.00°" 9266%" 86.66*° 8333°" 7266°Y 7466°" 2200™ 77.33°% 66.00%" 60.66%° 30.66% 28.00°
16  Srisamrong 1 104 86.00%" 86.66%" 89.33* 8200°" 88.00%° 79.33%* 33337 7866%" 53339 41339 37.33%" 5066%
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Table 4.1 Field emergence, standard germination, accelerated aging test of 10 conditions of 31 soybean seed lots of combined varieties, data sorted by

maximum to minimum percentages of field emergence. (continued)

Accelerated Aging Conditions

No. Varieties Lots FE SG 40°C  40°C  40°C  40°C  40°C  41°C  41°C 41°C  41°C 41°C
(%) (%) 54hrs 60hrs 64hrs 68hrs 72hrs 54hrs 60hrs 64hrs 68hrs 72 hrs
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
17 Srisamrong 1 105  85.33%"  84.66°% 90.00°° 86.66°%" 6866 613397 31.33" 7800%" 76.00%* 69.33*°  6.00' 5.33
18 Sl4 89 84.66°%  88.00% 87.33%° 8866* 81.33"° 7533°" 3666™ 86.00%" 61.33%7 46004 2666"™  30.00°"
19 SJ1 100  8466*  80.66%% 83.33% 90.66%" 92667  7266°Y 4533 8533%" 6533%" 5600"" 3466°" 27.33°
20 Sukhothai 2 88 82.00"  80.00%¢ 90.66°° 86.66°T 68.00™ 2866"  16.00™ 86.66°% 64.00% 44.00°" 2066  18.66M
21 Sukhothai 1 82 81.33°1  88.66%* 85337 77.33°" 62669 47.33“™ 1333™ 68.66%" 3266' 84.66°" 6000%*°  57.332
22 SJ4 90 81.33°1  90.66%*° 91.33%° 86.00%" 80.66°° 72.00°° 3200 8333°" 7933% 7066%*" 5200°°  50.66 %
23 Chiangmai 2 62 80.00%  86.00%9  90.00°° 84.00°" 68007 68.00% 12.66™ 84.00°" 50007 5333"" 3333%  26.66°
24 Chiangmai 60 1 80.00%  93.33%  9333*" 9266%" 87.33*° 57.33" 40669 766697 7533%* 67.33%° 5000°¢ 37.33%¢
25 SJ5 98 7866°%  90.66%°  82.667° 87.33*° 72.00%Y 70.00°" 64.00"° 80.66°" 6533%" 4933°" §7.332 58.66
26 Sukhothai 3 70 78007  76.66™  83.33*° 88.00% 80.00%° 76.00™° 52.66%" 80.66°" 68.00"¢ 63.33% 4333°9  48,00°%
27 SJ2 95 74009 88.00%" 8866 8133°T 67.33™ 67.33%" 3666"™ 8466°" 58667 6066% 5000°¢  5533%
28 Chiangmai 2 65 7333™ 806699  85.33*¢ 6333' 64.66™ 64.00%7 2000'™ 6000™ 72.00°" 64.66%" 8.66~ 10.00 1
29  KKU35 109 70667 746697 346679 29.33% 2533 1.33° 2.00° 55331 5266™ 38.66M 41.33°9  46.66%¢
30  Sukhothai 2 87 70.00! 82.66>% 58669 6333  41.33'  3933™ 16.00™ 36.00' 3600  7.33! 6.00' 4.66 ¢!
31  Sukhothai 1 113 6866  69.33" 4200° 4266' 19.337  4933“™ 1533™ 23.33% 24,00 16.00%" 1533 16,00
Mean 84.12 86.88 84.17 81.50 73.63 61.96 3565  78.68 63.31 52.23 34.06 32.86
F test *k *x ok ok ok ok sk ok sk sk sk ok
C.V. (%) 8.54 6.91 25.54 7.86 7.09 10.30 16.05 6.84 11.93 19.07 21.09 20.77

! Means in the same column that followed by the same letters are not significantly difference according to DMRT.

** = Significant difference at the 1% level of probability.
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Table 4.2 Field emergence, standard germination and seed vigor tests of 31 soybean seed lots of combined varieties, data sorted by maximum to

minimum percentages of field emergence.

Seed Vigor Tests

No. Varieties Lot FE SG QG 3d QG 4d CG2d CG5d SGR SL RL TSL
No. 0O 08 (%) (%) (%) (%)  (mgplant) (m) (em)  (cm)

1 Nakhon Sawan 1 78 97.33%1 94.66 *P 39.00 *° 46.33%° 68.66 *1 80.00 *1 36.82 "¢ 11.33 5.39 16.73
2 SJ5 97 96.00 *° 92.66 * 37.33%¢ 46.00 *° 78.66 *° 88.66 ° 4451%° 12.74 5.95 18.69
3 Chakkrabhandhu 1 71 94.66 *° 97.332 39.67 *¢ 47.66° 54.66 > 88.00° 33.20 %9 9.46 5.24 1471
4 Chiangmai 2 64 94,00 *¢ 88.00 *F 20.34° 44.00 *¢ 33.33f 75.33 &¢ 48.94° 11.34 4.82 16.16
5 Nakhon Sawan 1 73 94.00%¢  88.66*° 41.66 *° 4433 ¢ 83.33° 78.00 *¢ 4314 % 10.79 8.39 19.19
6 Chiangmai 60 2 92.66 ** 93.33%¢ 23.67 ¢ 41.33%¢ 76.00 *° 88.66 ° 27.17 %X 11.06 6.76 17.83
7 Chakkrabhandhu 1 72 92.66 ** 90.66 ** 27.67°° 44,66 *° 58.00 * 80.66 *¢ 30314 10.52 5.56 16.09
8 Sukhothai 3 68 91.33 %" 90.00 ** 34.99 #4 4366 *¢ 40.66 * 79.33 ¢ 26.49 10.27 7.44 17.71
9 Sukhothai 1 84 91.33 %" 90.00 ** 41.33%P 45,00 *° 52.66 >f 79.33 ¢ 33.45 9 12.02 8.09 20.11
10  Chiangmai 5 59 90.00 & 85.33 #9 33.67% 41.00 *® 65.33 #° 84.00 ** 30.84 % 9.89 4.56 14.46
11 Nakhon Sawan 1 77 88.66 > 81.33 9 39.66 * 40.66 ** 58.00 * 78.00 *¢ 33.50 ©9 10.91 5.36 16.27
12 Nakhon Sawan 1 74 88.00%9  91.33°¢ 36.67 45,66 *° 71.33°%¢ 81.33 *¢ 39.22 ¢ 8.34 5.09 13.44
13 Nakhon Sawan 1 79 87.33 4" 94.66 *° 45.67° 47.33°%° 52.66 73.33%° 36.18 *f 12.35 6.08 18.42
14  SJ2 94 86.66 *" 81.33 °9 31.33"¢ 40.66 ™* 45.33°" 78.00 *° 34,06 °9 12.00 6.16 18.17
15 Nakhon Sawan 1 75 86.00 *" 92,66 *¢ 45,672 46.00 *© 61.33 *f 80.66 ** 32,57 %9 10.40 6.44 16.84
16  Srisamrong 1 104 86.00 *" 86.66 *' 41.00 *° 43.33 ¢ 46.66 °f 82.66 *° 20.13" 11.47 5.33 16.80
17 Srisamrong 1 105 85.33 &" 84.66 "¢ 41.01%° 41.66 *¢ 68.00 *° 78.00 *¢ 21,05 9.98 4.83 14.81
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Table 4.2 Field emergence, standard germination and seed vigor tests of 31 soybean seed lots of combined varieties soybean, data sorted by maximum to

minimum percentages of field emergence. (continued)

Seed Vigor Tests

No. Varieties Lot FE SG QG 3d QG 4d CG 2d CG 5d SGR SL RL TSL
No. (%) (%0) (%) (%) (%) (%)  (mg/plant)  (cm)  (cm)  (cm)
18 SJ4 89 84.66 *' 88.00 T 32.34 "¢ 43.33 %0 72.66 *° 85.33° 3053 % 11.59 5.86 17.45
19 Si1 100 84.66 *1 80.66 ¢ 30.33 "¢ 40.00 ©* 51.33 >f 66.00 °* 18.70 ¢! 9.91 5.07 14.99
20 Sukhothai 2 88 82.00 ™ 80.00 °9 40.34%° 40.00 ©* 58.00 * 65.33 %¢ 32.50 %" 11.54 6.57 18.12
21 Sukhothai 1 82 81.33 ¢ 88.66 ** 31.00 "¢ 44.33%¢ 46.00 82.00 *¢ 23.85 91 9.87 6.32 16.20
22 S)4 90 81.33 % 90.66 ** 37.66 *° 45,00 *¢ 78.66 *P 84.00 *® 27.48 °k 12.61 6.16 18.77
23 Chiangmai 2 62 80.00 * 86.00 *9 41.66 *° 43.00 ™ 68.66 ** 88.00 ° 24,02 9% 10.78 7.10 17.88
24 Chiangmai 60 1 80.00 % 93.33 3¢ 41.33%° 41.66 *¢ 64.00 ** 82.00 ¢ 14.89" 11.01 5.75 16.85
25  SJ5 98 78.66 ¢ 90.66 ** 31.33°¢ 4433 %° 78.00 *° 80.66 *¢ 22.33M 10.63 6.35 16.99
26 Sukhothai 3 70 78.00 M 76.66 ™" 34.33 %4 37.66 ** 55.33 & 79.33 ¢ 27.63 %X 9.95 5.15 15.11
27 SJ2 95 74,00 9 88.00 &' 40.66 *° 4400 *¢ 68.00 ** 78.66 *¢ 24.40 9! 11.02 7.20 18.23
28 Chiangmai 2 65 73.33 ™ 80.66 *¢ 33.66 ¢ 40.00 ©* 42.00 68.66 "¢ 22.37™ 11.30 5.20 16.51
29  KKU.35 109 70.66 1 74.66 9" 35.33 &1 37.33 % 40.00 & 79.33 #¢ 19.82 ¢ 10.53 6.01 16.55
30 Sukhothai 2 87 70.00° 82669  3434*  4000°°  4666°T  66.00°° 20.95 " 1212 7.02 19.14
31 Sukhothai 1 113 6866’  69.33" 37.00 *° 34.66 ¢ 47.33°"  60.00° 23.779" 10.79  6.29 17.09
Mean 84.12 86.88 36.18 4272 59.07 78.62 29.19 10.92 6.05 16.98

F test *x ** ** *x *x *x *x ns ns ns
C.V. (%) 8.54 6.91 18.08 7.94 23.84 10.40 17.77 19.74  25.05 19.33

! Means in the same column that followed by the same letters are not significantly different according to DMRT.

ns and ** = Non-significant and significant difference at the 1% level of probability, respectively.
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Table 4.3 Field emergence, standard germination and conductivity tests of 31 soybean seed lots of combined varieties, data sorted by maximum to

minimum percentages of field emergence.

Conductivity Test (uScm?g? )

No. Varieties Lots FE SG AOSA ISTA

(%) () Swirl Stir Pour Swirl Stir Pour
1 Nakhon Sawan 1 78 97.33°* 94.66 * 75251 75.63 " 55.89 1 26.20 % 26.72°" 27.21°"
2 8J5 97 96.00 * 92.66 *° 105.06 *¢ 107.59 *¢ 75.77 " 25.50 9" 25.64° 2595 ™"

Chakkrabhandhu 1 71 94.66 *° 97.33° 56.24 ™ 56.88 51.46' 24.62" 25.27°¢ 25.67"
4 Chiangmai 2 64 94.00 *° 88.00 ** 95.98 * 98.09 * 75.52 " 24775 25.44 " 26.08 *"
5 Nakhon Sawan 1 73 94.00 *° 88.66 ** 89.26 " 89.83 ¢ 86.68 *" 27.02° 27.41%° 27.94"
®  Chakkrabhandhu 1 72 92.66 ¢ 90.66 *° 64.29 ™" 64.06 62.88 25.36 " 2539 26.63 "
7 Sukhothai 3 68 91.33 ¢ 90.00 ** 92.82 " 93.64 " 78.44 " 2381" 2381 27.37°"
8 Sukhothai 1 84 91.33 ¢ 90.00 ** 127.56 "° 128,57 "° 98.92 °* 25.13"" 25319 25.719"
9 Chiangmai 5 59 90.00 ** 85.33** 79.84 ™ 81.48 " 78.70 25.11°" 25.63° 26.05 "
10 Nakhon Sawan 1 77 88.66 *° 81.33 %9 54.61™ 54.83 % 53.53 2425 25.67 26.02""
11 Nakhon Sawan 11 74 88.00* 91.33*° 77.31H 77.05 9 76.55 " 27.74%¢ 27.78 28.45 "
12° Nakhon Sawan 1 79 87.33* 94.66 *° 53.15° 55.34 ¢ 5159 28.04 % 28.17"°° 28.85"°
13 532 94 86.66 * 81.33 9 118.67° 120.00 ** 99.01°* 26.48 °" 27.08"" 27.22°"
14 Naknon Sawan 1 75 86.00 * 92.66 *° 92.66 93.74°" 64.85 "' 24770 25.15"™ 2590 ™"

15 srisamrong 1 104 86.00 ¢ 86.66 ° 84.34 91 84.65 " 79.27" 28.44° 28.82° 36.03°
16 srisamrong 1 105 85.33 * 84.66 ™1 124.87 ¢ 134.71 " 94.04 *f 2647 28.38"° 28.54 ™
17 s)4 89 84.66 *" 88.00 ** 70.79 " 7142 69.64 M 26.76 " 2721 2177

99




Table 4.3 Field emergence, standard germination and conductivity tests of 31 soybean seed lots of combined varieties, data sortedby maximum to

minimum percentages of field emergence. (continued)

Conductivity Test (uScm?g™ )

No. Varieties Lots FE SG AOSA ISTA
(%) (%) Swirl Stir Pour Swirl Stir Pour
18 SJ1 100 84.66 *" 80.66 °9 74.86 1" 75.65™ 73.28 91 25.01 "™ 25.30 9" 25.96 ™
19  Sukhothai 2 88 82.00 ™ 80.00 ©¢ 81.24 M 81.94 1 80.89 M 26.21% 26.59 ©" 26.56 &
20 Sukhothai 1 82 82.00 ™ 88.66 * 95.92 96.24 9 91.93 %9 26.50 ¢ 27.45° 27.85°7
21 SJ4 90 81.33™ 90.66 *° 86.25 86.59 ™ 85.56 ©" 26.88 °" 27.10°" 27.73 ¢
22 Chiangmai 2 62 80.00 ¢ 86.00 ** 165.45° 167.78° 112.62 ¢ 26.03 ™ 26.22 4" 26.87 ¢"
23 SJ5 98 78.66 &1 90.66 *° 95.16 9 97.74 ¢ 91.29 %9 25.44 M 25.75 " 26.15 "
24 Sukhothai 3 70 78.00 76.66 %9 75.10 1 76.49 ™ 73.50 91 26.71 %" 27.12 "9 27.93 "
25 SJ2 95 74.00 ¢ 88.00 *¢ 70.17'm 70921 68.43 ™ 27.42°" 27.51"¢ 28.26 ™
26 Chiangmai 2 65 73.33 1 80.66 9 131.61° 129.81 "¢ 124.15° 26.68 4" 27.01°" 28.23 ¢
27 Chiangmai 60 127 72.00 9 62.66 " 107.41¢ 144.00° 141.20 36.35° 35.70° 36.03°
28  KKU.35 109 70.66 ™ 74,66 *9 126.82 "¢ 136.74 "¢ 103.88 ©¢ 26.38 ¢ 27.71 ¢ 28.12 ¢
29 Sukhothai 2 87 70.00 " 82.66 ' 90.48 ™" 92.91°" 80.22 ™ 26.42 ' 26.66 °" 27.47°"
30  Sukhothai 1 113 68.66 "1 69.33 9" 124.87 "¢ 125.48 "¢ 116.13 ¢ 26.14 26.19 4" 26.78 ¢"
31  Chiangmai 60 133 61.33! 72.66 " 95.98 &f 126.30 >° 123.97° 38.36° 37.25% 37452
Mean 83.54 85.22 93.37 96.65 84.51 26.80 27.18 27.81
F test *% *% *% *k *% *k *k *%
C.V. (%) 8.94 7.40 6.26 10.46 11.30 2.94 3.63 3.70

! Means in the same column that followed by the same letters are not significantly different according to DMRT.

** = Significant difference at the 1% level of probability.
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Table 4.4 Correlation coefficient (r) of standard germination, field emergence, accelerated aging test of 10 conditions and other seed vigor tests of 31

soybean seed lots of combined varieties.

Accelerated Aging Conditions

CG CG QG QG
Tests SG RL SL TSL SGR FE
2d 5d 3d 4d 40 °C 40°C 40°C 40°C 40°C 41°C 41°C 41°C 41°C 41°C
54 hrs 60 hrs 64 hrs 68 hrs 72 hrs 54 hrs 60 hrs 64 hrs 68 hrs 72 hrs

SG 1.00 0.06 0.05 0.09 0.31 0.43* 0.64** 0.11 0.89** 0.56** 0.63** 0.65** 0.44 0.49** 0.62** 0.40* 0.33 0.22 0.35 0.64**
RL 1.00 0.26 0.65** 0.20 0.01 -0.15 0.32 0.06 -0.22 -0.20 -0.25 -0.18 -0.22 -0.11 -0.39* -0.28 0.09 -0.08 -0.14
SL 1.00 0.83** 0.10 -0.00 -0.11 0.08 0.15 0.12 0.00 -0.01 0.05 -0.04 0.01 -0.03 -0.20 -0.15 -0.05 -0.05
TL 1.00 0.08 0.09 -0.78 0.20 0.17 0.00 -0.07 -0.10 -0.05 -0.09 -0.01 -0.19 -0.25 0.04 -0.01 -0.09
SGR 1.00 0.13 0.16 -0.10 0.31 0.19 0.30 0.32 0.24 0.10 0.41* 0.29 0.18 -0.11 0.06 0.66**
CG 2d 1.00 0.14 0.30 0.32 0.35 0.41* 0.43* 0.33 0.39** 0.34 0.47** 0.37 0.41* 0.14 0.25
CG 5d 1.00 0.04 0.48** 0.44* 0.41* 0.45* 0.13 0.35 0.56** 0.47** 0.49** 0.40* 0.56** 0.50**
QG ad 1.00 0.30 0.00 -0.00 -0.04 -0.01 0.00 0.02 0.00 0.01 0.27 -0.22 -0.10
QG 4d 1.00 0.49** 0.56** 0.56** 0.46** 0.35 0.50** 0.27 0.24 0.21 0.27 0.53**
40/54 hrs 1.00 0.86** 0..85** 0.69** 0.56** 0.72** 0.54** 0.63** 0.12 0.18 0.54**
40 /60 hrs 1.00 0.91** ) 7 0.65** 0.77** 0.56** 0.59** 0.26 0.20 0.62**
40 /64 hrs 1.00 0.76** 0.68** 0.80** 0.63** 0.57** 0.19 0.33 0.67**
40 /68 hrs 1.00 0.66** 0.34 0.34 0.22 0.07 0.04 0.40*
40 /72 hrs 1.00 0.45 0.54** 0.34 0.39* 0.30 0.48**
41 /54 hrs 1.00 0.68** 0.73** 0.30 0.42* 0.70**
41 /60 hrs 1.00 0.75** 0.21 0.34 0.57**
41 /64 hrs 1.00 0.32 0.36* 0.51**
41 /68 hrs 1.00 0.58** 0.12
41172 hrs 1.00 0.18
FE 1.00

* and ** = Significant difference at the 5% and 1% level of probability, respectively.
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Table 4.5 Correlation coefficient (r) of field emergence and conductivity test of 31 soybean seed

lots of combined varieties.

Conductivity Test (uScm’g? )

Test SG AOSA ISTA FE
Swirl Stir Pour Swirl Stir Pour

SG 1.00 -0.404*  -0.546**  -0.699**  -0.514** -0.548**  -0.572** 0.715**
AOSA Swirl 1.00 0.971** 0.788** 0.108 0.091 0.097 -0.584**
AOSA Stir 1.00 0.866** 0.293 0.276 0.281 -0.660**
AOSA Pour 1.00 0.579** 0.559** 0.558** -0.733**
ISTA Swirl 1.00 0.978** 0.947**  -0.543**
ISTA Stir 1.00 0.970**  -0.567**
ISTA Pour 1.00 -0.595**
FE 1.00

** = Significant difference at the 1% level of probability.



Table 4.6 Field emergence, standard germination, accelerated aging test of 10 conditions of 46 soybean seed lots of Chiangmai 60 variety, data sorted

by maximum to minimum percentages of field emergence.

Accelerated Aging Conditions

40°C 40°C 40°C 40°C 40°C 41°C 41°C 41°C 41°C 41°C
No. Lots FE SG
(%) (%) 54 hrs 60 hrs 64 hrs 68 hrs 72 hrs 54 hrs 60 hrs 64 hrs 68 hrs 72 hrs
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
1 22 953321  7866°%Y 80667 85339 80.00%  6333" 63.33°Y 7666’ 72.00%  66.00%  2266" 24.001"
2 47 95.332 91.33%¢  96.66°%" 9533%*  g266""  8133%  66.00%¢ 94.66%°  86.00° 7733% 3600 3133
3 12 94.66%°  88.66%"  98.00° 92.00%¢  88.66%°  81.33*  31.33F 92.66%¢ 7555%  81.33° 52.66 ¢  39.33°¢
4 46 94.66%°  9466%  94.00*  96.66° 85.33%" 6866  7400* 91.33%*¢  84.00* 78.00*° 28.00™ 24661
5 53 94.66%°  88.00%"  94.00*  94.00% 7866%% 64661"  60.00°9 9200*" 7555%  64.00% 5466  36.00 %
6 45 94.00%®  86.00%"  94.00*° 96.66° 86.99%° 83333  7466* 9266% 76.00%  61.33°F  4933°%"  47.33P"
7 19 93.33%"  80.00%¢ 8266°Y 80.00° 60.00 ™ 64.661" 41337 75331 68.00 ™ 62.00%%  36.00" 20.66 ™"
8 48 93.33%"  86.66%" 90.66*  86.00°¢ 8866%° 6533  36.66 88.66*"  55.33' 60.66 " 4533%9  36.009
9 54 93.33%%  g8.66%"  9333*  9200%*° 88.00%°  89.33° 63.33°¢  9533%>  8333*  7066%" 59.33%  60.66*°
10 2 92.66%°  93.33% 9333*  9533% - 9200? 71.33% 653379 9133*  g1.33%"  7200*" 5333°  48.00"9
11 11 92.00%°  90.00%" 9466*  9466% 87.33*  77.33""  7533%°  96.00? 82.66%  80.66%° 67.33*  64.00°
12 17 92.00%° 8533% 9266*" 88.00%% 83.33%  6666"" 59.33°" 87.33*  77.33%"  3733™ 5400™  50.66°F
13 25 91.33 ¢ 95.33%P  90.66%° 94.00*" 86.00%° 7866°%" 5866°"  88.66%"  76.00*  72.00%" 30.00"™  2066™"
14 8 90.66 *° 92.00%¢  89.33*"  8466°Y 81.33"  7066%  14.66' 86.66 "  73.33™  4866™  54.00"° 46.66°"
15 10 90.66 *° 90.66%¢  94.00*°  9533%*"  8466%9  73.33°  4800" 94.66%¢  70.66%%  61.33°%  49.33%"  42,00°
16 9 90.00 &F 8533%9 09333* 9133* 8666%% 67.33%™ 6266%9 9333%% 8066%* 7533%"  49.33%"  36.66
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Table 4.6 Field emergence, standard germination, accelerated aging test of 10 conditions of 46 soybean seed lots of Chiangmai 60 variety, data sorted by

maximum to minimum percentages of field emergence (continued).

Accelerated Aging Conditions

FE SG 40°C 40°C 40°C 40°C 40°C 41°C 41°C 41°C 41°C 41°C
No. Lots (%) (%) 54hrs 60hrs 64hrs 68hrs 72hrs 54hrs 60hrs 64hrs  68hrs  72hrs
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
17 13 90.00 & 9333%  9333%*  9300%*  84.00°"  74.00°%  76.66° 89.33*"  72.00™  69.33*" 58.66°%% 37.33™
18 28 90.00%"  84.66%% 88.00""  84.66°9 76.009% 87.33%" 56007  86.66°" 73.33%  62.00%% 4466%9 46.66°"
19 24 89.33%"  86.00%"  9466%°  9200*°  76.66™  7200%% 6866%° 91.33*%  80.66%Y  74.00%¢ 22007  21.33""
20 30 89.33*"  09666°  88.66°" 88.66% 87.33%¢ 7533%  67.33*" 066"  7666%"  66.00%"  5533"° 54.66%
21 50 88.66 > 7866°% 84009 85339 7000%" 6000 = 59.33°" 7866"™  60.00%' 56.66"™  48.00%"  46.66°"
22 33 88.00%"  89.33°" 9133  9333*¢ 80.66°  7200%% 56007  88.00*"  80.00*"  70.00°" 36007  36.00%%
23 15 87.33*¢  87.33*" 8866*° 86.00°¢ 73.337  80.66%° 7266°" 86.66°" 68669 4400 453399  40.66*
24 5 86.66*¢  86.00*" 90.00*° 90.66*° 82.66"  79.33*"  67.33°" 8200°  8200%°  7533%*"  41.33°" 40.66"
25 26 86.00%¢  90.66°°  96.00°"  94.66*° 88.00%° 8133% 67337 89.33*"  8266%¢ 50339 5066%"  35339%
26 44 8533%9  88.00%"  94.00°°  92.66°°  76.00%%  64.00"  22.00' 86.66 "  60.00' 5333"™ 2666’ 24.66 1"
27 5 8533%9 820079 89.33°"  91.33°°  8333% 6600 5800%  80.66"  73.33%  67.33%  5266%°  50.66°
28 21 84.66%9  9200%°  90.00%°  92.66°°  75.33™  77.33%" © 60.66°¢ 8533%" 69337  6533% 52669  44.00°
29 29 8333%9  9533%"  91.33*°  91.33*° 7466  56.00"  4866™  80.66"  71.33°%  6266°K 50.66%"  40.66"
30 36 83.33%Y  90.66°° 86.00°T 81337  77.33°%  7200%% 55339  7866™  41.33™ 49337 4933%"  38.00°¢
31 41 82.66%¢  9533°" 7600°  63.33"  66.00"™ 19.00°  1866'  7533'  2000"  27.33" 12007  12.66™
32 34 82.00%"  9266* 9266%¢ 9333%°  84.66°Y  77.33"" 5533%"  90.00%°  80.66%% 7333%  47.33%" 3333
33 23 81.33°%"  8466%% 94.66°° 91.33%°  76.66"™  70.33%"  74.00°° 88.66°" 63337  6200% 5800%¢  64.00°
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Table 4.6 Field emergence, standard germination, accelerated aging test of 10 conditions of 46 soybean seed lots of Chiangmai 60 variety, data by

maximum to minimum percentages of field emergence. (continued)

Accelerated Aging Conditions

40°C 40°C 40°C 40°C 40°C 41°C 41°C 41°C 41°C 41°C

No. Lots FE SG
(%) (%) 54 hrs 60 hrs 64 hrs 68 hrs 72 hrs 54 hrs 60 hrs 64 hrs 68 hrs 72 hrs
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
34 14 80.66 2" 81.33°9  91.33*  9333*  8333%  78.00"9 7200% 89.33*"  78.00*" 7533%"  50.00%F  23.33K"
35 1 80.00 2" 93.33%¢  09333*  9266%*  87.33%¢  57.33™ 40667k  76.66° 7555%  67.33%  5000%f  37.33%
36 18 79.33 0N 89.33%"  8266°%Y 86.66°9 7533"  79.33* 3400 76.00' 70.00%%  30.00" 3066™  24.66"
37 21 79.33 bp 78.66°9  75.009 81337  7533™  7000%" 7466%° 79.339"  6533" 59.339%  4533%9  46.66°"
38 35 77.33¢" 83.33%Y  86.00°9  80.00°¢ 75.33M  67.339™  67.33%"  8200°" 68669% 6333°F 313397 34669
39 16 76.00 ¢ 92.66%¢ 92.00%" 90.66*°  89.33%"  66.66"™ 58.66°"  90.00%  77.33%"  72,00%"  70.002 52.00 ¢
40 4 75.33 ¢ 84.00%¢ 92.00*" 90.66%*  80.66°1  76.00¢  57.33°"  86.00°" 78.00%*" 64.66°"  50.00%7  4533°¢
41 3 74.66 84.00%9  84.99%* 853399 74667  7866%*  4866"  74.66 80.66%9  78.00%°  56.00™  56.66 %
42 31 72.00 9" 80.66%¢ 88.00°" 87.33P¢ 7533"™  70.00%" 6866%° 87.33% 7466%  77.33*  68.00%" 21.33I"
43 127 72.00 9" 62.66 ™  20.33" 26.661 21.33" 2.00° 0.66M 32.00/ 6.66 ° 11.33° 0.66 0P
44 6 67.33 M 93.33%¢  89.33*"  89.33% 76667  74.00° 7266%¢ 90.00%  77.33%" 753337 453390  57.33%C
45 133 61.33" 72.66 9"  16.661 13.33 % 13.33° 4.66° 3.33™ 20.66 6.66° 6.00° 2.00% 4.00 °P
46 122 22.661 58.66 ' 46.66 " 43.331 22.00" 466° 3.33™ 8.66' 6.00° 8.66° 0.66 “ 3.33°P
Mean 84.11 86.54 85.67 84.64 75.64 66.40 52.88 80.50 66.85 59.53 42.55 36.35
F test *%* *%* *%* *%* *%* *%* *%* *%* ** *%* ** *%*
C.V. (%) 9.25 7.70 5.40 5.20 6.04 8.32 10.75 5.44 8.89 13.00 17.24 19.63

! Means in the same column that followed by the same letters are not significantly different according to DMRT.

** = Significant difference at the 1% level of probability.

19



Table 4.7 Field emergence, standard germination and seed vigor tests of 46 soybean seed lots of Chiangmai 60 variety, data sorted by maximum to

minimum percentages of field emergence.

Seed Vigor Tests
No. Lots FE SG QG 3d QG 4d cG2d CG5d SGR SL RL TSL
(%0) (%0)

(%) (%) (%) (%) (mg/plant)  (cm) (cm) (cm)

1 22 953331 78.66 9 39.00 &F 39.33 %9 82.00 &1 84.66 ¢ 2352 ¢ 9.84 5.77 15.60
2 47 95.33° 91.33 %€ 21.33" 45.00 *¢ 56.00 &N 88.66 *° 24.47 & 11.90 5.58 17.48
3 12 94.66 2° 88.66 *" 37.66 % 4433 % 66.66 *¢ 86.66 *¢ 26.61 % 10.49 5.99 16.48
4 46 94.66 2° 94.66 ¢ 37.66 % 47.33%P 86.00 *° 83.33%¢ 32.34%¢ 9.73 5.42 15.15
5 53 94.66 2° 88.00 &' 12.33%¢ 44.00 *f 68.00 ¢ 90.00 *° 22.59 13.60 6.74 20.34
6 45 94.00 &° 86.00 * 35.00 9 43.00 *f 77.33%¢ 86.66 *© 28.46 ™ 11.54 6.49 18.04
7 19 93.33 % 80.00 9 35.66 *9 39.66 9 71.33 % 74.66 ¢ 18.86 % 9.92 4.43 14.21
8 48 93.33 % 86.66 > 41.00 *¢ 43.33%f 75.33 %€ 79.33%¢ 28.02 P 10.19 6.74 16.94
9 54 93.33 2" 88.66 " 39.00 4433 % 75.33 *¢ 92.66 ° 24.94 ¢ 13.50 7.25 20.75
10 2 92.66 ¢ 93.33%¢ 23.66 9" 41.33%" 76.00 *° 88.66 *° 27.17¢ 11.06 6.76 17.83
11 11 92.00 ¢ 90.00 & 36.00 4433 % 82.66 ¢ 85.33 ¢ 26.54 %1 10.52 5.78 16.29
12 17 92.00 ¢ 85.33 ¢ 41.33%¢ 41.66 %" 70.00 *9 78.00 ¢ 26.61 % 12.73 7.03 19.76
13 25 91.33 ¢ 05.33 %P 33.66 79 47.66 %P 59.33 ¢" 85.33 ¢ 31.19f 10.49 5.46 15.95
14 8 90.66 *© 92.00 ¢ 41.66 *¢ 46.00 60.00 " 84.00 *° 2571 % 9.76 5.44 15.16
15 10 90.66 *° 90.66 *° 40.00 ** 4533 ™ 71.33%f 82.66 *° 38.61° 10.49 5.77 16.26
16 9 90.00 " 85.33 ¢ 41.33%° 4266 74.66 *° 82.00 *¢ 29.73 N 11.39 5.55 16.94
17 13 90.00 &F 93.33%¢ 32.00 " 40.33 " 4733 77.33°°¢ 29.36 ™" 9.80 5.76 15.56
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Table 4.7 Field emergence, standard germination and seed vigor tests of 46 soybean seed lots of Chiangmai 60 variety, data sorted by maximum to

minimum percentages of field emergence (continued).

Seed Vigor Tests
No. Lots FE SG QG 3d QG 4d CG2d CG5d SGR SL RL TSL
(%) (%)

(%) (%) (%) (%) (mg/plant)  (cm) (cm) (cm)
18 28 90.00 27 84.66 %9 36.66 42.33°T 66.00 %9 86.66 °° 2742 10.52 5.73 16.25
19 24 89.33 86.00 41.00 ** 43,00 *f 77.33%¢ 87.33 ¢ 36.11°° 12.54 6.45 18.99
20 30 89.33 96.66 ° 47.66° 48.33° 75.33%¢ 80.66 *° 29.23 P 9.29 5.79 15.09
21 50 88.66 * 78.66 ©9 43,00 ** 37.00 "9 59.33 ¢" 88.66 *° 31.65°%" 8.60 4.99 13.59
22 33 88.00 " 89.33 %" 37.66 %" 44,66 ** 78.00 *¢ 84.00 *° 29.58 o 12.01 7.41 19.42
23 15 87.33 %9 87.33 %" 39.00 2" 43,00 *f 57.33¢" 80.66 *° 29.85 " 9.97 6.31 16.29
24 5 86.66 *¢ 86.00 35.00 > 43,00 *f 78.00 ** 76.66 °° 25.96 41 10.55 6.29 16.83
25 26 86.00 *¢ 90.66 ** 40.00 ** 45.3333%¢ 84,00 % 86.66 *° 36.51%° 10.52 6.15 16.67
26 44 85.33 %9 88.00 31.33 4" 43,00 *f 52.66 ©" 76.00 >° 30.03 " 9.56 5.54 15.10
27 55 85.33 @9 82.00 "¢ 38.33 %" 40.66 " 72.66 °" 84.66 *° 27.70 ™ 10.75 5.71 16.49
28 27 84.66 *9 92.00 ** 42,00 * 44,00 88.66 ° 90.00 ** 34,33 % 11.69 6.39 18.09
29 29 83.33 ¢ 95.33 *° 44,66 *° 47.33 %P 66.00 *9 82.66 %° 19.34 ™ 11.21 5.79 17.00
30 36 83.33 ¢ 90.66 ** 43,66 *° 45,33 %1 45.33 9" 75.33°°¢ 27.17°¢ 10.55 5.16 15.71
31 41 82.66 *9 95.33 #° 31.00 &" 47.00 *¢ 54,66 °" 80.66 *° 27.00 ¢ 9.66 5.31 14.97
32 34 82.00 *" 92.66 ** 35.66 *T 46.33 *¢ 64.66 *9 73.33°¢ 24,99 ¢ 10.82 4.84 15.66
33 23 81.33 " 84.66 *9 38.00 *T 42.33°%T 84.66 *° 81.33 *° 26.07 ™ 12.12 5.99 18.11
34 14 80.66 *" 81.33 9 33.00 > 39.33 %9 77.33%¢ 85.33 #¢ 30.88 #9 9.73 5.51 15.24
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Table 4.7 Field emergence, standard germination and seed vigor tests of 46 soybean seed lots of Chiangmai 60 variety, data sorted by maximum to

minimum percentages of field emergence. (continued)

Seed Vigor Tests
No. Lots FE SG QG 3d QG 4d CG2d CG5d SGR SL RL TSL
(%) (%)

(%) (%) (%) (%) (mg/plant)  (cm) (cm) (cm)
35 1 80.00 *" 93.33 ¢ 41.33%¢ 46.66 **° 64.00 9 82.00 *° 14.89% 11.10 5.75 16.85
36 18 79.33 " 89.33 31.00 &" 44,66 ** 64.00 *9 76.66 °° 25914 10.77 6.03 16.80
37 21 79.33 4 78.66 =9 34.00 > 39.33%9 60.00 °" 80.00 *° 24.40 ¢ 11.12 5.00 16.12
38 35 77.33°" 83.33 %9 32.66 " 41.66 *f 54.00 &" 83.33 ¢ 32.47%¢ 11.32 5.42 16.75
39 16 76.00 *" 92.66 *¢ 37.66 %" 45,33 %4 77.33%¢ 85.33 °° 27.36 ¢ 10.54 5.65 16.19
40 4 75.33 ¢ 84.00 *9 35.33 9 42,00 *f 83.33°°¢ 80.66 *° 27.83 " 9.79 476 14.58
41 3 74.66 ™ 84.00 *9 31.33 %" 42.00 % 77.33 %¢ 84.66 *° 27.68 ™ 10.32 6.24 16.57
42 31 72.00 ¢ 80.66 99 38.66 " 37.66 ¢9 84.00 *° 86.00 *° 29.80 > 9.24 7.57 16.81
43 127 72.00 ¢ 62.66 ™ 27.00 " 30.66 " 36.00 ™ 52.00 ¢ 25.41¢ 11.34 4.82 16.16
44 6 67.33 ™ 93.33 &¢ 43.66 *° 46.66 *° 62.66 "¢ 83.33 *° 27.19 % 9.08 5.07 14.15
45 133 61.33" 72.66 9" 27.00 ™" 33.339" 22,001 36.00 ¢ 21.29 9% 9.95 5.15 15.11
46 122 2266 58.66 ' 2.00° 23.66 10.00 37.33°¢ 21.04 ™ 9.89 456 14.46
Mean 84.11 86.54 35.38 4250 66.87 80.39 27.46 27.46 5.81 16.50

F test ** *x ** ** ** *x *k ** ns ns

C.V. (%) 9.25 7.70 16.93 8.44 19.00 9.30 16.52 16.52 20.56 16.10

! Means in the same column that followed by the same letters are not significantly different according to DMRT.

ns and ** = Non-significant and significant difference at the 1% level of probability, respectively.
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Table 4.8 Field emergence, standard germination and electrical conductivity test of 46 soybean seed lots of Chiangmai 60 variety, data sorted by

maximum to minimum percentages of field emergence.

Conductivity Test (uScm™g™)

No. Lots FE SG AOSA ISTA
(%) (%) Swirl Stir Pour Swirl Stir Pour
1 22 95.33%! 78.66 °f 80.95 ¢ 94.55°¢ 92.98° 24,04 %1 2337 9" 2337 %
2 12 94.66 88.66 *° 69.97 4" 76.06 ©* 75.11°¢¢ 22,90 ™M 22.32 ¢ 22.37°¢
3 19 93.33%° 80.00 ° 76.61"" 80.43 ©° 79.52 ¢® 23.74 % 23.80 ¢ 23.80 ¢
4 54 93.33%° 88.66 *° 72.00°" 80.72 °* 79.13 ¢ 23.32 % 23.21°" 23.26 %
5 2 92.66 *° 93.33%°¢ 67.37 70.58 ¢ 71.39 %¢ 20.77 %" 212291 21.22™
6 11 92.00 *¢ 90.00 ** 66.46 " 71.16 °¢ 70.47 %¢ 20.60 *° 22.09 ¢ 22.14%
7 17 92.00 *¢ 85.33 %" 69.91 4" 77.74%° 76.54 ©° 20.59 *° 21331 21.49 93
8 25 91.33%¢ 95.33 ¢ 71.90 " 89.72 °* 78.33 ¢* 23.11°M 22.84 ¢ 22.89 ¢
9 10 90.66 ** 90.66 ** 81.23 "¢ 88.82 ©* 86.82 ¢ 22,24 22.83 ¢ 22.88 ¢
10 9 90.00 ** 85.33 %" 73.40 °" 78.19 °* 78.37 ¢* 25.41 %¢ 25.41°¢¢ 25.41 °*
11 13 90.00 ** 93.33%°¢ 79.51 "¢ 83.25 “* 81.67 ¢ 2353 24579 24,95 °f
12 28 90.00 ** 84.66 > 68.15°" 74.12°° 72.72 ¢ 24.75%f 25.30 ©* 25.21°°
13 24 89.33 ¢ 86.00 65.70 " 72.84°° 71.37%¢ 18.13° 18531 19.457
14 30 89.33*® 96.66 ° 78.61 "9 94,29 “¢ 83.18 °* 24,35 %9 23.99 °" 23.99 "
15 50 88.66 ** 76.66 °" 79.43%¢ 86.74 ¢ 84.91°¢ 26.06 ¢ 25.33°¢ 25.38 °*
16 33 88.00 ** 89.33 ** 75.25°" 85.47 °* 82.49 ** 20.53 ™° 21.33" 21.43 Y1
17 5 88.66 86.00 74.80 °" 82.44 ©° 82.15%¢ 24.72°f 234241 23.42 %
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Table 4.8 Field emergence, standard germination and conductivity test of 46 soybean seed lots of Chiangmai 60 variety, data sorted by maximum to

minimum percentages of field emergence. (continued).

Conductivity Test (uScm™g™)

No. Lots FE SG AOSA ISTA

(%) (%) Swirl Stir Pour Swirl Stir Pour
18 44 85.33 *f 88.00 ** 71.11°¢P 76.06 ©* 75.37 ¢° 19.96 ™° 19.94 1 20.08 "
19 55 85.33 82.00 >f 72.69 °" 79.34 ¢® 77.64 ¢ 21.34 M 21391 21721
20 27 84.66 *f 92.00 *¢ 73.06 ¢" 77.28 °* 75.15 ¢* 23.42 %X 23.68 ¢ 23.78 "
21 29 83.33 %" 95.33 *° 66.91 9" 69.94 © 69.36 © 20.911" 21.06 ™ 21.16 ™
22 36 83.33 %" 90.66 ** 70.62 ¢" 81.82 ¢* 79.92 ¢* 24.80 ¢ 24,32 ¢" 24.32 "
23 23 81.33 %9 84.66 > 73.05 " 76.52 ©° 75.64 ©¢ 23.48 %K 23.28 41 23.38 %
24 14 80.66 *¢ 81.33°f 91.98 “" 75.59 ©® 74.87 ¢ 21.709" 22.45 %1 22,50 ¢
25 1 80.00 *¢ 93.33%°¢ 69.86 " 75.10 ©° 7422 ¢ 23774 22.82¢1 22.82¢
26 18 79.33 %9 89.33 ** 78.64 "¢ 83.47 °* 81.93 ©* 24,35 %49 24.23 " 24.32 "
27 21 79.33 %9 78.66 o 79.16 90.50 ©* 90.29 ¢* 29.02° 26.81° 26.95 °
28 35 77.33 %9 83.33 %" 73.63°" 81.69 °* 80.22 “* 21.08 " 23.60 °" 23.56 4"
29 16 76.00 ©" 92.66 *¢ 69.31 " 75.34 °* 74.98 °* 22.08 ™" 22.12°¢ 22.12°¢
30 4 75.33 4" 84.00 *T 72.34 " 81.25 °* 78.86 °* 25.14 *¢ 24,65 °T 24,78 ©9
31 3 74.66 ©" 84.00 *T 77.49°" 88.12 °* 85.69 °* 28.48 ° 26.55 ¢ 26.60 ©*
32 31 72.00 ™" 80.66 82.38 >° 9251 ¢* 90.00 ¢ 23.67 " 23.25°" 23.37 %
33 127 72.00 ™ 62.66 9" 107.41° 144.00° 141.20° 36.352 35.70° 36.03°
34 6 67.33 9" 93.33%¢ 74.85 " 80.95 “" 78.97 ¢* 28.94°¢ 26.86 ¢ 26.91°¢
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Table 4.8 Field emergence, standard germination and conductivity test of 46 soybean seed lots of Chiangmai 60 variety, data sorted by maximum to

minimum percentages of field emergence (continued).

Conductivity Test (uScm™g™)

No. Lots FE SG AOSA ISTA
0, (o)
(%6) (%6) Swirl Stir Pour Swirl Stir Pour
35 133 61.33" 72.66 ©¢ 104 .84 2 126.30 &P 123.97° 38.36° 37.252 37452
36 122 22,66 58.66 " 87.74° 118.00° 116.63° 33.26° 32.01° 32.15°
Mean 82.46 84.21 75.79 85.03 83.14 24.41 24.25 24.35
F teSt ** ** ** *%k *%k **k **k **k
C.V. (%) 9.71 8.42 7.85 13.44 12.65 5.80 6.86 6.97

! Means in the same column that followed by the same letters are not significantly different according to DMRT.

** = Significant difference at the 1% level of probability.
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Table 4.9 Correlation coefficient (r) of standard germination, field emergence, accelerated aging test of 10 conditions and other seed vigor tests of 46

soybean seed lots of Chiangmai 60 variety.

CG CG QG QG Accelerated Aging Conditions
Tests SG RL SL TL SGR FE
2d 5d 3d 4d 40°C 40°C 40°C 40°C 40°C 41°C 41°C 41°C 41°C 41°C
54 hrs 60 hrs 64 hrs 68 hrs 72 hrs 54 hrs 60 hrs 64 hrs 68 hrs 72 hrs

sG 1.00 0.34* 0.07 0.20 0.21 0.64** 0.70** 0.62** 0.87** 0.67**  0.65** 0.76**  0.72**  0.67**  0.79** 0.71** 0.67** 0.74** 0.59** 0.65**
RL 1.00 0.46** 0.79*%* 0.25 0.47** 0.45** 0.32* 0.28 0.36* 0.35* 0.41** 0.40** 0.39** 0.41** 0.42%* 0.34* 0.42** 0.33** 0.37*
SL 1.00 0.90** -0.10 0.17 0.17 0.09 0.21 0.12 0.12 0.12 0.09 0.12 0.15 0.147 0.09 0.89 0.23 0.212
TL 1.00 0.04 0.34* 0.33** 0.21 0.27 0.24 0.24 0.27 0.24 0.26 0.29* 0.29* 0.22 0.26 0.31* 0.318*
SGR 1.00 0.32 0.34* 0.23 011 0.28 0.28 0.30* 0.29* 0.31* 0.35* 0.27 0.27 0.22 0.22 0.25
CG 2d 1.00 0.87** 0.79** 0.70** 0.70** 0.72%* 0.81** 0.77** 0.76** 0.90** 0.84** 0.82** 0.81** 0.76** 0.80**
CG 5d 1.00 0.66** 0.73** 0.87**  0.87**  0.92**  0.86**  0.83**  0.93** 0.89** 0.90** 0.87** 0.80** 0.75**
QG 3d 1.00 0.70** 0.40**  0.40**  0.56**  0.56**  0.54**  0.80** 0.62** 0.57** 0.67** 0.67** 0.84**
QG 4d 1.00 0.65** 0.63** 0.73** 0.68** 0.60** 0.80** 0.70** 0.66** 0.69** 0.61** 0.71**
40/54 hrs 1.00 0.99** 0.96** 0.89** 0.84** 0.81** 0.88** 0.89** 0.85** 0.73** 0.51**
40 /60 hrs 1.00 0.96**  0.89**  0.85**  0.80* 0.89** 0.90** 0.85** 0.74** 0.50**
40 /64 hrs 1.00 0.92**  0.88**  0.90** 0.93** 0.92** 0.91** 0.82** 0.65**
40 /68 hrs 1.00 0.93**  0.86** 0.96** 0.90** 0.94** 0.85** 0.62**
40 /72 hrs 1.00 0.82** 0.91** 0.88** 0.89** 0.78** 0.57**
41 /54 hrs 1.00 0.90** 0.87** 0.89** 0.81** 0.86**
41/60 hrs 1.00 0.93** 0.93** 0.83** 0.68**
41164 hrs 1.00 0.89** 0.78** 0.63**
41/68 hrs 1.00 0.92%* 0.66**
41 /72 hrs 1.00 0.65**
FE 1.00

*and ** = Significant difference at the 5% and 1% level of probability, respectively.
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Table 4.10 Correlation coefficient (r) of field emergence and conductivity test of 36 soybean seed

lots of Chiangmai 60 variety.

Conductivity Test (uScm™g™)

Tests SG AOSA ISTA FE
Swirl Stir Pour Swirl Stir Pour

SG 1.00 -0.689** -0.736**  -0.783**  -0.692**  -0.684**  -0.661** 0.608**
AOSA Swirl 1.00 0.955** 0.961** 0.884** 0.874** 0.848** -0.490**
AOSA Stir 1.00 0.987** 0.879** 0.872** 0.849** 0.560**
AOSA Pour 1.00 0.894** 0.887** 0.862** -0.587**
ISTA Swirl 1.00 0.999** 0.978** -0.635**
ISTA Stir 1.00 0.980**  -0.632**
ISTA Pour 1.00 -0.644**
FE 1.00

** = Significant difference at the 1% level of probability.
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Appendix Table 1 Varietal characteristics of 18 certified Thai soybean varieties.

Varietal Characteristics Chiangmai 2 Chiangmai 5 Chiangmai 60 Chakkrabhandhu 1 KKU 35
1. Certified year 1998 2006 1987 1998 1994
2. Days to 50% flowering 31-35days 33-35 days 32-34 days 43days 37 days
3. Days to harvest 77 days 85-100 days 89-92 days 111 days 104 days
4. Maturity group Early Moderate Moderate Late Late
5. Plant height at R1 28-35cm NA 41-42 cm NA NA
6. Plant height at R8 31-47cm 56 cm 55-67 cm 71cm NA
7. Petal color Purple Purple White Purple White
8.  Mature pod color Light brown Brown Dark brown Brown Dark brown
9. Hilum color Brown Brown Brown Brown Black
10. Hypocotyl color Purple Green Green Purple Green
11. Pubescence color Gray Brown Brown Brown Brown
12. Leaflet shape Ovate Ovate Ovate Ovate Ovate
13. Growth habit Determinate Semi-indeterminate Semi-determinate Semi-determinate Semi-determinate
14. Seed coat color Yellow Yellow Yellow Yellow Yellow
15. Seed size Large Small Medium Small Medium
16. 100 seed weight 259 13-15¢ 16-20 g 119 1649
17. Number seed at pod 2 2 2 2 2
18. Protein/oil content 39.8% /20.2% 33.4-20.1% 39.1% /22.9% 41.3%/ 22.2% 46.6% / 20.1%
19. Disease resistance Downy mildew Rust Rust, bacterial pustule and Downy mildew and Bacterial pustule
downy mildew antracnose
20. Disease susceptibility Rust None None Rust Downy mildew and rust
21. Seed yield 1,463 kg/ha 2,419 kg/ha 1,750 -2,188 kg/ha 1,800 kg/ha 1,913 kg/ha
(234 kg/rai) (424.5 kg/rai) (280-350 kg/rai) (288 kg/rai) (306 kg/rai)
22. Recommended All regions All regions All regions All regions Lower northern, central and
planting seasons northeastern regions
23. Recommended planting All seasons All seasons All seasons Early rainy and dry All seasons
seasons seasons
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Appendix Table 1 Varietal characteristics of 18 certified Thai soybean varieties. (continued)

Varietal Characteristics Nakhon Sawan 1 SJ1 SJ2 SJ4 SJ5

1. Certified year 1986 1965 1965 1976 1980

2. Days to 50% flowering 26-32 days 35-36 days 36 days 34-35 days 33-35 days

3. Days to harvest 75-80 days 85-95 days 92-97 days 89-98 days 88-96 days

4. Maturity group Early Moderate Moderate Moderate Moderate

5. Plant height at R1 18-26 cm 32-41 cm 32-38 cm 47-48 cm 53-57 cm

6. Plant height at R8 30-42 cm 60-76 cm 42-56 cm 59-66 cm 60-74 cm

7. Petal color Light purple Purple Purple Purple Purple

8. Mature pod color Tan Dark brown Dark brown Dark brown Dark brown

9. Hilum color Brown Black Redish brown Brown Brown

10. Hypocotyl color Purple Purple Purple Purple Purple

11. Pubescence color Brown Brown Brown Brown Brown

12. Leaflet shape Ovate Ovate Ovate Ovate Ovate

13. Growth habit Determinate Indeterminate Semi-determinate Semi-determinate Semi-determinate

14. Seed coat color Yellow Yellow Yellow Yellow Yellow

15. Seed size Medium Small Small Medium Small

16. 100 seed weight 16-20 g 11-15¢g 11-15¢g 15-18 ¢ 13-16 g

17. Number seed at pod 2 2 2 2 2

18. Protein/oil content 36.7%/9.1% 40.2% / 16.6% 38.8%/21.3% 39.0% / 20.5% 41.9%/ 19.3%

19. Disease resistance Bacterial pustule and None Bacterial pustule Rust and antracnose Rust, soybean mosaic virus,
soybean mosaic virus antracnose and purple seed

20. Disease susceptibility Downy mildew, rustand  Rust Rust and downy Bacterial pustule thg::rt]erial pustule
antracnose mildew

21. Seed yield 1,538 kg/ha 1,562.5-1,875 kg/ha 1,250-1,875 kg/ha 1,875 kg/ha 2,000 kg/ha
(246 kg/rai) (250-300 kg/rai) (200-300 kg/rai) (300 kg/rai) (320 kg/rai)

22. Recommended Lower northern and Northern, central and All regions Northern and central regions All regions

planting locations upper central regions northeastern regions
23. Recommended planting Rainy season Rainy seasons Late rainy season and All seasons Widely adapted variety

Seasons

dry seasons
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Appendix Table 1 Varietal characteristics of 18 certified Thai soybean varieties. (continued)

Varietal Characteristics Srisamrong 1 Sukhothai 1 Sukhothai 2 Sukhothai 3 Chiangmai 3
1. Certified year 2007 1986 1995 1999 2000
2. Days to 50% flowering 26-28 days 30-35 days 29 days 39-40 days 32-33 days
3. Days to harvest 72-77 days 83-88 days 82-88 days 90-93 days 85-93 days
4. Maturity group Early Moderate Moderate Moderate Moderate
5. Plant height at R1 NA 27-31cm 21-68 cm 40-106 cm NA
6. Plant height at R8 49 cm 56-58 c¢m 42-95cm 81-122 cm NA
7. Petal color Purple Purple Purple White Purple
8. Mature pod color Brown Gray Dark brown Dark brown Dark brown
9. Hilum color Brown Gray Black Black Brown
10. Hypocotyl color Green Purple Purple Green Purple
11. Pubescence color White Gray Brown Brown White
12. Leaflet shape Ovate Lanceolate Lanceolate Ovate Ovate
13. Growth habit Determinate Indeterminate Semi-determinate Semi-determinate Determinate
14. Seed coat color Yellow Yellowish white Yellow Black Yellow
15. Seed size Small Small Small Small Small
16. 100 seed weight 13-15¢g 9-12¢g 13-15¢g 11-13 g 12.99
17. Number seed at pod 2 2 3 2 2
18. Protein/oil content 35.9% / 14.5% 36.4-23.2 % 37.4%/9.0% 39.5% /12.2% 39.0% / 22.0%
19. Disease resistance Downy mildew Bacterial pustule, virus  Bacterial pustule, downy mildew Antracnose, downy Bacterial pustule
and virus mildew (moderate) and downy mildew
20. Disease susceptibility None Purple seed stain Rust Bacterial pustule Rust
21. Seed yield 1,819 kg/ha 1,538 kg/ha 1,813-1,938 kg/ha 1,863 kg/ha 2,013 kg/ha
(291 kg/rai) (322 kg/rai)
22. Recommended Lower northern Upper central region Lower northern and central regions  All regions NA
planting locations region
23. Recommended NA All seasons but not All seasons variety but not suitable  All seasons Late rainy and dry

planting seasons

suitable for middle and
late rainy seasons in
upper northern region

for middle and late rainy seasons in
upper northern region

seasons
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Appendix Table 1 Varietal characteristics of 18 certified Thai soybean varieties. (continued)

Varietal Characteristics Chiangmai 4 Chiangmai 6 Khon Kaen

1. Certified year 2000 2010 2004
2. Days to 50% flowering 34-35 days 33-36 days 35-40 days
3. Days to harvest 90 days 90-99 days 92-95 days
4. Maturity group Moderate Moderate Moderate
5. Plant height at R1 NA NA NA
6. Plant height at R8 69 cm NA 52-58 cm
7. Petal color Purple Purple Purple
8.  Mature pod color Dark brown Dark brown Dark brown
9. Hilum color Brown Brown Brown
10. Hypocotyl color Purple Purple Purple
11. Pubescence color White Brown Brown
12. Leaflet shape Ovate Ovate Ovate
13. Growth habit Semi-determinate Semi-determinate Semi-determinate
14. Seed coat color Yellow Yellow Yellow
15. Seed size Small Small Small
16. 100 seed weight 1219 13.5-14.8 g 15¢
17. Number seed at pod 2 2 2
18. Protein/oil content 40% / 20% 43.6% / NA 39.5% / 17.3%
19. Disease resistance Bacterial pustule, downy mildew and Rust and downy mildew NA

soybean mosaic virus
20. Disease susceptibility Charcoal Rot NA NA
21. Seed yield 1,976 kg/ha 2,000 kg/ha 1,903 kg/ha

(316 kg/rai) (320 kg/rai) (305 kg/rai)
22. Recommended Northeast region All regions Northeast region

planting locations

23. Recommended All seasons All seasons Dry season

planting seasons

NA = Data not available.
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