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Abstract

A new mutant mungbean variety with high yield, large seed size and suitable for
vermicelli processing, Chai Nat 3 was derived from Chai Nat 36 variety irradiated with 400
Gy of gamma rays and evaluated at the Chai Nat Field Crops Research Center between
2005 and 2018. Chai Nat 3 was certified by the Department of Agriculture since 1" March
2019. It gave an average seed yield of 232 kg/rai which was significantly higher than
recommended varieties, Chai Nat 36 and Chai Nat 72 by 13 and 6%, respectively. its
average 1,000 seed weight of 72.2 grams was significantly greater than those of the
recommended varieties. Its starch percentage of 58.37 was 4% higher than Chai Nat 36
and Chai Nat 72 and starch quality had high paste viscosity of 925 B.U, indicating
remarkably suitable for vermicelli processing. The fresh vermicelli qualities showed white,
shiny and soft-sticky. For sprout processing, Chai Nat 3 gave a ratio of seed to sprout of 1:
5.7 with high quality of sweet taste, crispy and without raw smell. Likewisw, Chai Nat 3
with characteristics of synchronous maturity, high yield and large seed size has been
widely accepted by farmers. Chai Nat 3 was certified by the Department of Agriculture
since 1 March 2019. Nowadays, Chai Nat 3 is popularity for mungbean growers and having
mungbean seed producer networks. In 2021, Chai Nat 3 had planting areas of 83,700 rai,
attaining yield of 11,878 tons with the value of 297 million baht. With using Chai Nat 3
replacing the old varieties, mungbean growers would receive a higher yield and quality,

strengthen and sustainable production, leading to a better living quality.

Key words : mungbean, breeding, mutation, seed producers network
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Figure 1 Chai Nat 3 varietal improvement flowchart
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Table 1 Yield and 1,000 seed weight of mungbean, Chai Nat 3, Chai Nat 36 and Chai Nat 72 from yield
trials carried out in the dry and late rainy seasons during 2008-2014.

Yield (kg/rai) % relative to

Varieties 1 3 3 7 Mean °
PT ST RT FT Chai Nat 36  Chai Nat 72
Chai Nat 3 219 245 231 234 232 113 106
Chai Nat 36 169 223 221 212 206 100 94
Chai Nat 72 215 225 222 217 220 107 100
1,000 seed weight (g)
Chai Nat 3 70.7 76.0 71.0 711 72.2(102) 102 101
Chai Nat 36 68.5 77.5 67.5 70.5  71.0(100) 100 99
Chai Nat 72 71.7 75.2 68.4 70.7  71.5(101) 101 100

1Average from 2 locations ZAverage from 2 locations 3Average from 3 locations aAverage from 6 locations 5Average from 13

locations

Table 2 Yield, regression coefficient and deviation from farm trials carried out in the dry and late rainy
seasons during 2011-2018.

Deviation from regression

- . W1 .
Varieties Yield (kg/rai) Regression (b,) ( Szd,-)
Chai Nat 3 234 1.00 521

Chai Nat 36 212 0.88 379
Chai Nat 72 217 0.99 367
CV (%) 15.07 - -

! Average from 6 locations

Table 3 Seed chemical composition of Chai Nat 3, Chai Nat 36 and Chai Nat 72.

Seed Varieties
chemical compositon1 Chai Nat 3 Chai Nat 36 Chai Nat 72
1. Starch (%) 58.37 56.17 56.35
2. Protein (%) 24.05 22.47 22.61
3. Fat (%) 1.03 1.08 1.06
4. Fiber (%) 4.50 4.40 4.52
5. Ash (%) 4.12 3.95 4.10

1ArvaLysIs by AOAC method (1990 and 2000) at the Postharvest and Processing Research and Development Division



Table 4 Starch analysis, fresh and soaked vermicelli characteristics of mungbean Chai Nat 3,

Chai Nat 36 and Chai Nat 72.

Composition Varieties
Chai Nat 3 Chai Nat 36 Chai Nat 72
Starch analysis
Paste viscosity Viscous viscous viscous
Paste’ 3 3 3
Viscosity (B.U.) 925 939 1009
Fresh vermicellii
Fresh weight ~ (g) 2,780 2,640 2,775
Color white white white
Soaked vermicelli
Color white white white
Viscosity’ 5 5 5
Dry weight (g) 558 550 569
Dry vermicelli wt.:fresh vermicelli wt. 1:4.9 1:4.8 1:4.8
Sources: Choochat et al. (2013)
'Paste score: 1=Low 2=Moderate 3=High *Starch yield 3 kg 3Viscosity score: 1=Low 3=Moderate 5=High
Table 5 Mungbean sprouts comparison of Chai Nat 3, Chai Nat 36 and Chai Nat 72.
Sprout characteristic Varieties
Chai Nat 3 Chai Nat 36 Chai Nat 72
Root length (cm) 5.8 5.7 6.2
Hypocotyl length (cm) 5.1 5.2 5.1
Hypocotyl width (mm) 33 34 33
Brix (%) 7.69 7.32 7.53
Firmness (newton) 3.0 3.0 2.9
Sprout fresh weight (g)1 5,707 5,490 5,493
Seed dry wt.:Sprout fresh wt. 1:5.7 1:5.5 1:5.5
Taste sweet sweet sweet
Smell without raw without raw without raw
Crispiness Crispy Crispy Crispy

Source: Sumana et al. (2013) 1mungbean seed 1,000 gram



Table 6 A study on farmer’s adoption of Chai Nat 3 conducted in Nakhonsawan and Chai Nat
provinces indicated that all famers preferred the Chai Nat 3 in 2017.

Preference percentage (%)

Characteristics

Nakhonsawan' Chai Nat’
Favor
Favor 100 100
Disfavor 0 0
Characteristics of mungbean (>1
characteristics)
) 100 100
Synchronous maturity
57 50

High yield

1 . .
35 persons of farmers in Nakhonsawan provinces.

10 persons of farmers in Chai Nat provinces.

Table 7 Summary of farmer, harvested area, grain yield, seed yield, stock seed and sold seed in 2020-2021.

Seed  Stock
Number ) Sold
Harvested  Yield seed Cost Income
Farmer Group  Season/Year of ) seed . .
area (rai) (kg) (kg) (Baht/rai)  (Baht/rai)
farmer (kg)
Nongphai, dry/2020 10 51 7,928 2,404 5,524 2,260 4,628
Phetchabun dry/2021 7 43 713 285 428 1,660 400
Wang dry/2020 5 34 3,524 - 3,524 1,950 3,120
Saipoon,
o dry/2021 5 50 3,062 300 2,762 1,975 2,190
Phichit
Sankhaburi,
) dry/2021 6 33 2,264 500 1,764 2,040 2,490
Chainat
Banrai, Uthai
rain/2021 4 48 4,627 1,075 3,552 1,970 2,910
Thani
Total/Average 37 259 22,118 4,564 17,554 1,976 2,623

Source: Choochat et al. (2021)



Table 8 Seed production and utilization of Chai Nat 3 variety.

2020-2022 (Year) Utilization
1 R . 1 2 3 Income5
Breeder  Foundation Registered  Certified”  Planting 4
Producer Yield value
seed seed seed seed area .
_ (tons)  (million
(tons) (tons) (tons) (tons) (rai)
Baht)
1. Chai Nat 5 55 116 - 16,500 2,343 59
Field Crop
Research
Center
2. Seed - - 450 - 64,000 9,080 227
Production
center of
Department
of Agriculture
3. Mungbean - - - 23 3,200 455 11
seed
producer
network
Total 5 55 566 23 83,700 11,878 297

' Data from DATA-BASED for PLANT PRODUCTION, Department of Agriculture

? Choochat et al. (2021)

* Calculated from seed rate 7 kg/rai

* Calculated from average yield of 142 kg/rai (Office of Agricultural Economics, 2021)
® Calculated from sold price at 25 baht/kg (Office of Agricultural Economics, 2021)



Figure 3 Characteristics of Chai Nat 3

Figure 4 Extending utilization of mungbean variety, Chai Nat 3 to farmers.
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