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Effect of Physical Characteristics on Seed Deterioration of Soybean Varieties/Lines
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ABSTRACT

The objective of this research was to study soybean seed quality in their different
physical characteristics of varieties. The experiment was conducted at Chiang Mai Field
Crops Research Centre during December, 2000 to December, 2003 in dry season. The first
experiment was randomized complete block design and was divided into 5 replications, 4
treatments namely soybean varieties : CM 2, 5T 3, CM 9123-4 and CM 9124-1. The second
experiment was split plot design in CRD with 4 replications, main plot was soybean varieties
and subplot was storage time at 0, 3, and 6 months. Seed moisture, percentage of
germination, vigour and storage capability in normal and condition room had been measured
as well as seed physical characteristics : seed dry weight. eccentricity. percentage of seed
coat, percentage of embryonic axis and seed density. It was concluded that seed
deterioration of soybean from physical maturity to harvesting maturity was different. CM
9123-4 was the highest value, CM 2 was the second and ST 3 was the third. While CM
9124-1 was the lowest value and had the highest of germination and vigour. Their
characteristics were low seed dry weight, small size, high eccentricity value, high percentage
of seed coat and embryonic axis and low seed density. Besides, CM 2 and CM 9123-4, the
fastest deterioration varieties, had the opposite characteristics. However, storage qualities
were depended on seed preliminary quality and storage condition. Some characteristics
namly seed dry weight and percentage of embryonic axis, could be used as a criteria for

soybean seed guality.
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Table 1. Soybean seed quality at physical maturity in dry season (2001-2002)

2001 2002
Moisture Germination Vigour Moisture Germination Vigour
Variety content Test  (Tetrazolium content Test {Tetrazolium
{%) (between test) {between  (between test)
paper) (%) paper) paper) {%)
(%) (%) (%)
1. CM 2 454 b 84 79 571 b 88 ab 93 b
2. 8T3 541 ¢ 82 80 531 b 64 ¢ 77 c
3. CM 91234 528 ¢ 81 83 564 b 78 b 78 ¢
4. Ci 9124-1 36.7 a 80 78 362 a 98 a 98 a
F-test bl NS NS wx ** b
CV (%) 2.1 3.85 4.06 8.00 713 232

Means in the same column followed by a common letters are not significantly different at
5% by DMRT.

NS
. highly significant

It

non significant

Table 2. Soybean seed quality at harvesting maturity in dry seaéon (2001—2002)

2001 2002
Moisture Germination Vigour Moisture Germination Vigour

Variety content Test  {Tetrazolium content Test  (Tetrazolium
(%) {between test) {between (between test)
paper) (%) paper} paper) {%)
(%) (%) (%) (%)
1. CM 2 116 b 75 ab 60 b 825b 94 95
2, 8T 3 111 a 73 b 60 b 86¢c 96 96
3. CM 9123-4 11.2 ab b 75 ab 88¢c 92 93
4. CM 912441 117 b 80 a 83 a 6.8 a 94 98
F-test o b * i NS NS
CV (%) 2.26 4.58 3.74 2.86 4.39 4.64

Means in the same column followed by a common letters are not significantly different at
5% by DMRT.

NS
- highly significant

1

non significant
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Table 3. Seed physical characteristics of 4 soybean varieties in dry season (2001-2002)

Physical Seed dry Eccentricity Seed coat Embryonic  Seed density
characteristics/ weight (%) axis {g/cm?)
Variety g/100 seeds (%)

2001

i.CM 2 1416 ¢ 0.144 712 b 209b 2.808
2.8T3 1232 b 0.142 8.46 a 176 ¢ 3.016
3. CM 91234 1368 ¢ 0.161 702 b 210 b 2.738
4. CM 9124-1 10.08 a 0.144 8.03 ab 278 a 2.752
F-test ok NS b * NS
CV (%) 2.95 1.33 7.65 7.45 1.15
2002

1.CM 2 16.08 ¢ 0174 b 6.95 b 2.83 1.660 a
2.8T 3 1256 b 0.239 a 8.68 a 2.11 1.888 be
3. CM 9123-4 1568 ¢ 0171 b 6.84 b 2.30 1942 ¢
4, CM 91241 9.44 a 0.192 ab 8.99 a 3.05 1.684 ab
F-test ok x . NS *
CV (%) 444 13.27 8.87 5.69 8.65

Means in the same column followed by a common letters are not significantly different at
5% by DMRT.

NS = non significant

* = significant

** = highly significant
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Table 4. Correlation between seed quality and seed physical characteristics of 4 soybean

varieties in dry season {2001-2002)

Seed quality

Physical characteristics Germination test Tetrazolium test Sand test

{(Between paper)
2001
Seed dry weight -0.638* - 0.200* -0.485"
{g/100 seeds)
Eccentricity -0.330 0.415 g.068
Seed coat (%) 0.240 -0.294 0.008
Embryonic axis (%) 0.637* -0.067 0.534*
Seed density (g/cm®) -0.078 0.017 -0.162
2002
Seed dry weight -0.446* -0.538* -0.072
{(g/100 seeds)
Eccentricity 0.341 0.024 0.114
Seed coat (%) 0.383 -0.282 0.153
Embryonic axis (%) 0.421* 0.008 0.189
Seed density (g/cm?) -0.353 -0.075 -0.262

Means in the same column followed by a common letters are not significantly different at
5% by DMRT.
NS = non significant

* = significant
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Figure 3. Percentage of soybean vigour in

dry season, 2001 (condition room)
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