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Hard Seed, Seed Quality and Chemical Composition of Mungbean [Vigna radiata
(L.) Wilczek] and Black Gram [Vigna mungo (L.)] in Dry and Late Rainy Seasons
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ABSTRACT: Hard seed is an important problem in mungbean sprouting industry and processing of
mungbean products. Quantitative determination of hard seeds in the major planting area of mungbean
and black gram in Thailand have not been reported. Thus, the objective of this research is to measure
and analyze correlation of hard seeds, seed quality, and chemical composition of mungbean and black
gram produced by local farmers in the major planting area of Thailand in dry and late rainy seasons.
A total of 121 mungbean samples produced by farmers were collected from 10 provinces of the lower
north and the upper central of Thailand in 2017. The results showed that the percentage of hard seeds
in samples of black gram were higher than mungbean for the both seasons. The averages of hard seed
in mungbean samples from dry and late rainy season were 0.21 and 1.72%, respectively while those
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of black gram samples were 5.35 and 23.36%, repectively. Seed quality of mungbean and black gram
seeds produced in the dry season were higher than those in the late rainy season. Similarly, protein
and carbohydrate contents of mungbean seeds produced in the dry season were higher than those in
the late rainy season but the chemical composition of black gram seeds from the both seasons were
not different. Hard seed had the highest negative correlation with 100 seed weight (r=-0.60) and sig-
nificantly postitive correlation with fiber (r = 0.25) and ash (r = 0.25).

Keywords: seed dormancy, green gram, hard-to-cook phenomenon, correlation, farmer fields
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Table 1 Collection of 121 mungbean and black gram samples produced by farmers in 10 provinces

of upper central and lower north of Thailnad in dry and late rainy seasons of 2017

Province Dry Season (Jan — March, 2017) Late Rainy Season (Oct - Dec, 2017)

Mungbean Black gram Total Mungbean Black gram Total
1. Saraburi 5 - 5 21 - 21
2. Nakhon Sawan 6 - 6 - - 0
3. Chai Nat 5 - 5 - - 0
4. Uthai Thani 6 - 6 - - 0
5. Phichit 5 - 5 5 - 5
6. Kamphaeng Phet 5 1 6 2 - 2
7. Phitsanulok - 5 5 8
8. Sukhothai 1 4 5 2 4 6
9. Phetchabun 5 - 5 14 - 14
10. Tak 5 - 5 5 - 5
Total 43 10 53 61 7 68
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Table 2 Hard seed and seed quality of mungbean seeds in dry and late rainy seasons of Thailand

in 2017
Seed quality Dry Season Late Rainy Season SEM" P-Value
Hard seed (%) 0.21 (+0.07)” 1.72 (+0.17)  0.24  <0.0001
Seed purity (%) 96.11 (+0.66) 97.16 (+0.33) 0.82 0.1665
Moisture content (%) 8.22 (+0.17) 9.53 (+0.20) 0.32 <0.0001
100 seed weight (g) 6.29 (+0.10) 5.79 (+0.08) 0.15 0.0002
Germination (%) 93.51 (+1.82) 94.40 (+0.68) 1.94 0.7067
Seedling dry weight (g/plant) 3.16 (+0.06) 2.86 (+0.05) 0.09 0.0034
Mean germination time (day) 3.27 (+0.04) 3.74 (+0.05) 0.07  <0.0001
Electrical Conductivity (us/cm/g.seed) 29.20 (+1.95) 13.50 (+0.78) 2.06  <0.0001

"SEM = standard error of mean

“Mean (+ SEM)
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Table 3 Hard seed and seed quality of black gram seeds in dry and late rainy seasons of

Thailand in 2017

Seed quality Dry Season Late Rainy Season SEM" P-Value
Hard seed (%) 5.35 (+1.89)” 23.36 (+4.22) 535  0.0179
Seed purity (%) 94.14 (+1.64) 97.74 (£0.49) 245  0.3339
Moisture content (%) 8.88 (+0.53) 8.46 (+0.43) 0.46  0.8337
100 seed weight () 4.55 (+0.15) 3.88 (+0.16) 0.04  0.2466
Germination (%) 94.90 (+0.88) 83.36 (+1.80) 1.42  0.0001
Seedling dry weight (g/plant) 2.82 (+0.12) 2.49 (+0.13) 0.16 0.1302
Mean germination time (day) 3.27 (+0.09) 4.69 (+0.08) 0.06 <0.0001
Electrical Conductivity (us/cm/g.seed) 21.09 (+2.12) 20.83 (+2.08) 2.97 0.8035

YSEM = standard error of mean
“Mean (+ SEM)
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Table 4 Chemical composition of mungbean seeds in dry and late rainy seasons of Thailand in

2017
Chemical composition Dry Season Late Rainy Season SEM" P-Value
Protein (%) 23.59 (+0.25) 21.24 (+0.26) 0.34 <0.0001
Fat (%) 0.63 (+0.03) 0.59 (+0.01) 0.03 0.2254
Carbohydrate (%) 51.71 (+0.55) 50.24 (+0.50) 0.81 0.0006
NDF (%) 12.31 (+0.40) 15.04 (+0.31) 0.55 <0.0001
Ash (%) 3.53 (+0.04) 3.36 (+0.03) 0.05 0.0246

SEM = standard error of mean

“Mean (+ SEM)

Table 5 Chemical composition of black gram seeds in dry and late rainy seasons of Thailand in 2017

Chemical composition Dry Season Late Rainy Season SEM" P-Value
Protein (%) 25.33 (+0.23)” 21.87 (+1.34) 1.37 0.0531
Fat (%) 0.46 (+0.07) 0.49 (+0.02) 0.09 0.9616
Carbohydrate (%) 46.49 (£1.17) 49.02 (+£1.71) 2.83 0.2691
NDF (%) 15.25 (+1.38) 16.38 (+0.67) 1.99 0.8957
Ash (%) 3.59 (+0.06) 3.78 (+0.07) 0.11 0.1162

SEM = standard error of mean

“Mean (+ SEM)
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