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Abstract
Soungkrairat, M., Santipracha, Q. and Santipracha, W.
Seed development and maturation in common bean (Phaseolus vulgaris L.)
Songklanakarin J. Sci. Technol., 2007, 29(3) : 627-636

An experiment was conducted at Department of Plant Science, Faculty of Natural Resources, Prince
of Songkla University, Hat Yai, Songkhla, during January-April, 2005 to study seed development and
maturation in common bean (Phaseolus vulgaris L.). At flowering, the flowers were tagged to indicate the
date of flowering. Seeds at 10, 13, 16, 19, 22, 25, 28, 31 and 34 days after flowering were harvested to invest-
igate pod color and seed quality. The results showed that common bean had 4 developmental stages of pod
color: green at 10-22 days after flowering, yellow at 25 days after flowering, grey-yellow at 28 days after
flowering and yellow-white at 31-34 days after flowering. The common bean seeds were capable of germin-
ation at 16 days after flowering with seed dry weight of 112.00 mg/seed, moisture content of 68.30% and the
standard germination of 29.50%. The seeds reached physiological maturity 28 days after flowering with
maximum dry weight of 218.38 mg/seed, moisture content of 24.44%, standard germination of 99.00 %, soil
emergence of 98.50 %, with highest speed of germination index and seedling growth rate and lowest conduct-
ivity. Common bean pods harvested for seed production should be at greyed-yellow color stage with black
colored seeds.

Key words : common bean, seed quality, seed development, physiological maturity,
maturation
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Seed development and maturation in common bean (P. vulgaris L.)
Soungkrairat, M., et al.
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Table 1. Pod color and seed color at intervals
during development of common bean

Days after Pod color Seed color
flowering
10 green yellow-green
13 green yellow-green
16 green green
19 green turning
yellow-green — violet
22 green purple
25 yellow purple
28 greyed-yellow black
31 yellow white  black
34 yellow white  black

Table 2. Seed width, seed length and seed thick-
ness at intervals during development of
common bean

Days after Seed width Seed length Seed thickness

flowering (cm.) (cm.) (cm.)
10 035 h 049 e 032 f
13 0.57 g 1.02 d 039 e
16 0.72 ¢ 1.21 ¢ 0.51 ¢
19 0.78 ab 1.30 b 0.59 b
22 0.79 a 155 a 0.62 a
25 0.77 b 1.54 a 0.64 a
28 0.66 d 131 b 0.44 d
31 0.63 e 1.24 ¢ 042 d
34 0.60 f 1.21 ¢ 042 d
F-test * * *
C.V. (%) 1.91 2.43 3.87

* = significant difference at P<0.05

Within each column, means not followed by the same
letter are significantly different at 5% level of probability
as determined by DMRT.
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weight at intervals during development
of common bean
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Table 3. Moisture content and seed dry weight at
intervals during development of common

bean
Days after Moisture content Seed dry weight
flowering (%) (mg/seed)
10 83.01 a 1205 g
13 81.89 a 28.50 f
16 68.30 b 112.00 e
19 61.35 ¢ 170.00 d
22 5822 d 198.00 ¢
25 51.60 e 216.88 ab
28 2444 f 218.38 a
31 19.54 ¢ 21245 b
34 14.65 h 212.13 b
F-test * *
C.V. (%) 1.71 2.29

* = significant difference at P<0.05

Within each column, means not followed by the same
letter are significantly different at 5% level of probability
as determined by DMRT.
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Figure 2. Standard germination, soil emergence, conductivity, speed of germination index
and seedling dry weight at intervals during development of common bean

Table 4. Standard germination, soil emergence and speed of germin-
ation index at intervals during development of common bean

Days after Standard germination Soil emergence Speed of germination

flowering (%) (%) index
10 0 0 0
13 0 0 0
16 29.50 e 45.00 d 1.79 e
19 69.00 d 71.00 ¢ 2.67 e
22 80.50 ¢ 81.00 b 4.44 d
25 99.00 a 98.50 a 14.21 a
28 99.00 a 98.50 a 14.59 a
31 95.00 ab 97.50 a 13.04 b
34 94.00 b 95.50 a 11.05 ¢

F-test * * *
C.V. (%) 4.2 8.2 9.65

* = significant difference at P<0.05
Within each column, means not followed by the same letter are significantly
different at 5% level of probability as determined by DMRT.
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Table 5. Seedling dry weight, shoot length, root length and conductivity at
intervals during development of common bean

Days after  Seedling dry weight shoot length root length Conductivity
flowering (mg/seedling) (cm.) (cm.) (uS/cm/g)
10 0 0 0 21.00 a
13 0 0 0 17.32b
16 892 e 420 e 349 e 14.54 c
19 10.88 e 442 e 447 e 8.52d
22 2125 d 6.31 d 6.45 d 8.51d
25 66.25 ¢ 1893 b 18.99 ¢ 7.41 de
28 100.50 a 20.31 a 24.84 a 6.79 ¢
31 99.88 a 18.16 b 23.89 a 20.02 a
34 85.38 b 15.18 ¢ 22.13 b 20.84 a
F-test * * * *
C.V. (%) 6.14 6.84 6.11 7.81

* = significant difference at P<0.05

Within each column, means not followed by the same letter are significantly different at
5% level of probability as determined by DMRT.
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