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Blackgram Variety: Chai Nat 4
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ABSTRACT

The blackgram breeding program was carried out between 1995 and 2010 at Chai
Nat Field Crops Research Center, research centers and farmers’ fields. The blackgram
variety, Chai Nat 4, was selected from the cross between Pl 220306 and BC 48 based on
higher seed yield and sprout yield. It gave an average seed yield of 284 kg/rai, which was
24% higher than Phitsanulok 2. Its seed weight of 57.4 ¢/1,000 seeds was 10% higher
than that of Phitsanulok 2. Bean sprout weight of Chai Nat 4 was 6,075 ¢ higher than
those of Chai Nat 80 and Phitsanulok 2, respectively. The ratio of seed weight to sprout
weight of Chai Nat 4 was higher than those of Chai Nat 80 and Phitsanulok 2,
respectively. In addition, taste of bean sprouts of Chai Nat 4 was sweeter and crispiness.
Chai Nat 4 was highly resistant to antractnose disease. Moreover, Chai Nat 4 was well
adapted to varying environmental conditions. A study on farmers’adoption of Chai Nat 4
was conducted in Phetchabun, Phitsanulok and Nakhon Sawan provinces indicated that
Chai Nat 4 was favorable and acceptable by all farmers interviewed.
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Year Season
1995 dry P1220306 X BC48
v
1996 dry F,
v
1997 - 2001 dryand late rainy F, - Fg
v
2001 - 2002 dry andlate rainy Preliminary trial from 3 locations
v
2003 dry and late rainy Standard trial from 4 locations
v
2005 - 2007 late rainy Farm trial from 7 locations
v
2008 - 2010 dry and late rainy Field test from 3 locations
v
2008 - 2010 Comparison sprouts of blackgram varieties
2009 Effect of plant spacing on yield of Chai Nat 4
v
2010 Evaluation Insects of Chai Nat 4
2011 Effect disease severity of anthracnose
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2012 Effect of cowpea weevil of Chai Nat 4
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2013 and 2016 Study on farmers’adoption of Chai Nat 4

Conducted in Phetchabun Phisanulokand NakhonSawan

provinces

Figure 1 Flow chart of Chai Nat 4 improvement
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Table 1 Yield and 1,000 seed weight of Chai Nat 4 and Phitsanulok 2 in the preliminary trial
(PT), standard trial (ST) farm trial (FT) and field test (FTe) during 2001-2010

Yield(kg/rai) s, % relative to
7 7 37 @ Average

Varieties PT ST FT FTe Phitsanulok 2
Chai Nat 4 280 333 278 245 284 124
Phitsanulok 2 218 276 227 191 228 100

1,000 seed weight (g)

Chai Nat 4 56.0 62.3 55.1 56.2 57.4 110
Phitsanulok 2 49.3 55.4 51.6 52.9 52.3 100

Sources: Patcharaporn et al. (2003); Arada et al. (2005,2006,2007,2008,2009,2010 )
Remark 1/average from 3 locations Z/average from 4 locations 3/average from 7 locations

4 ) )
"average from 13 locations 5/average from 27 locations

Table 2 Yield and 1,000 seed weight of Chai Nat 4 and Phitsanulok 2 in the preliminary trial during 2001-2002

Yield (kg/rai)

Average % relative to

Varieties Late rainy season 2001 Dry season 2002
Phitsanulok2

Chai Nat SukhothaiPhetchabun
Chai Nat 4 275 a 310 a 256 a 280 123
Phitsanulok 2 190 b 245 b 220 b 218 100
C.V. (%) 9.7 14.5 14.0

1,000 seed weight (g)

Chai Nat 4 56.0 a 54.0a 58.0 a 56.0 114
Phitsanulok 2 48.0 b 50.0 b 51.0b 49.3 100
C.V. (%) 4.5 9.7 9.1

Means the same column by Common letter are not significantly different at the 5% level by DMRT

Table 3 Yield of Chai Nat 4 and Phitsanulok 2 in the standard trial in the dry season 2003

Yield (kg/rai)

% relative to

Varieties Dry season 2003 Late rainy season 2003 Average
Phitsanulok 2
Chai Nat Chai Nat  Phetchabun  Sukhothai
Chai Nat 4 390 a 318 a 293 a 333 a 333 121
Phitsanulok 2 290 b 266 b 247 b 299 b 276 100
CV. (%) 6.5 9.4 13.9 12.7
1,000 seed weight (g)
Chai Nat 4 62.4 a 62.0 a 69.8 a 55.0a 62.3 112
Phitsanulok 2 56.0 b 54.6 b 61.0b 50.0 b 55.4 100
C.V. (%) 4.0 3.6 2.9 2.3

Means the same column by common letter are not significantly different at the 5% level by
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Table 4 Yield and 1,000 seed weight of blackgram in the farm trial during late rainy season 2005-2007

Yield (kg/rai)

Varieties 2005 2006 2007 Average % relative
(3 years) toPL2

CNT PNB CNT PNB PLK CNT PNB PLK
Chai Nat 4 237 a 352 a 250 a 337 a 248 227 a 314 a 259 a 278 122
Chai Nat 80 218 ¢ 305 b 300 a 300 ab 240 218 b 290 b 209 b 253 111
Phitsanulok 2 222 ab 249 ¢ 266 b 266 b 238 201 b 231 ¢ 200 b 227 100
C.V. (%) 11.5 17.0 16.3 2.6 8.1 17.2 23.6 20.0

1,000 seed weight (g)

Chai Nat 4 62ab  59.6 b 49.0 b 50.3 ab 58.0 ab 50.0 55.2a 56.5 b 55.1 107
Chai Nat 80 63 a 62.0 a 52.0a 53.4a 61.4a 51.0 54.9 ab 60.7 a 57.2 110
Phitsanulok 2 53¢ 54.0 c 51.0 ab 44.4 b 55.0b 50.0 48.3 b 574b 516 100
C.V. (%) 3.6 3.5 5.6 4.4 5.4 1.9 3.2 5.4

Means the same column by common letter are not significantly different at the 5% level by DMRT

Table 5 Yield and 1,000 seed weight of Chai Nat 4, Chai Nat 80 and Phitsanulok 2 in the field test during 2008-2010

Yield (kg/rai)

6/

% relative

Varieties v o 3/ Nakhon 5, Average
Phitsanulok™  Phetchabun Sukhothai o Chai Nat toPL2
Sawan

Chai Nat 4 183 241 272 290 240 245 128
Chai Nat 80 145 231 207 240 175 199 104
Phitsanulok 2 134 231 195 236 160 191 100

1,000 seed weight (g) Average
Chai Nat 4 55.7 58.1 53.6 56.7 56.8 56.2 106
Chai Nat 80 57.5 57.0 56.0 56.0 553 56.3 106
Phitsanulok 2 54.2 54.7 51.7 50.6 53.2 52.9 100

17 ) 27 . 37 . a7 .
Remark “average from 3 locations ~average from 3 locations ~average from 3 locations average from 3 locations

5/ . 6/ .
average from 1 locations ~average from 13 locations

Table 6 Yields, regression coefficience and mean square deviation of Chai Nat 4 Chai Nat 80 and

Phitsanulok 2 from farm trial during 2005-2007

Varieties Yield (Kg/rai) v biy Séis/
Chai Nat 4 278 a 1.02 ns 136 ns
Chai Nat 80 253 b 1.08 ns 144 ns
Phitsanulok 2 227 b 0.88* 65.6%
C.V. (%) 14.4

1/ Averaged from 7 locations, Means the same column by common letter are not significantly different at the 5% level by DMRT

7 Slope of regression of entry means on environment index, indicates slops significantly different from 1.00 at 5%

Level, ns = non significant

3/ L . ) . .
Mean square deviations from regresstion component of interaction as small as possible

86
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Table 7 Comparison sprouts of Chai Nat 4 Chai Nat 80 Phitsanulok2at Chai Nat Field Crops

Research Center in 2008-2010

Varieties
Sprout characteristics

Chai Nat 4 Chai Nat 80 Phitsanulok 2
1. Root length (cm.) 2.9 4.2 a1
2. Hypocotyl length (cm.) 3.6 35 3.7
3. Hypocotyl width (mm.) 2.89 272 2.71
4. Sprout fresh weight (g) 6,075 5,873 5,735
5. Dry sprout weight (mg /50 plts.) 47.09 46.07 40.5
6. Seed dry weight : Sprout fresh weight 1:6 1: 5.8 1: 5.7
7. Brix (%) 7.70 7.40 7.30
8. Fresh firmness (n.) 4.00 3.80 3.50
9. Taste sweet sweet sweet
10. Smell without raw smell without raw smell without raw smell
11. Crispiness crispy crispy crispy
12. Germination (%) 98 95 94
13. Strength (%) 95 91 87

1/blackgram seed 1000 g

Table 8 Nutrition of sprout characteristics from Chai Nat 4 and Chai Nat 80

Nutrition of Sprouts

Varieties

characteristics” Chai Nat 4 Chai Nat 80
1. Moisture (g/100¢) 84.82 86.93
2. Protein (g/100¢g) 4.78 4.40
3. Energy (kcl./100g) 59.43 51.32
4. Calcium (mg/100g) 11.02 8.28
5. Phosphorus (mg/100g) 71.80 64.05
6. Potassium (mg/100¢) 142.36 129.07

Remarkl/AnaLysis by post harvest and products process

Table 9 Nutrition of chlorophyll sprout characteristics from blackegram varieties at 72- hours sprouting

and 6 hours drying of consequence germination and sprouting

Nutrition of chlorophyll

Varieties
Sprouts characteristics
Chai Nat 4 Chai Nat 80
1. Protein (%) 44.06 42.92
2. Crude fiber (%) 6.99 6.03
3. Vitamin C (mg/100g) 2.24 1.68
4. Chlorophyll (mg/100g) 6.99 6.48
5. Reducing sugar (mg/100¢) 38.18 50.47

Sources: Arada et al. (2014)
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Table 10 Disease index of anthracnose of blackgram at 14 days after inoculation under greenhouse

condition at Chai Nat Field Crops Research Center in late rainy season, 2011

Disease index

Varieties Disease reaction”
(%)
Chai Nat 4 0.0 HR
Chai Nat 80 1.6 R
Phitsanulok 2 1.6 R

Sources: Chaowanart et al. (2012)

Remark Disease reactions: 0% infection (No symptom) = Highly Resistant (HR), 1-10% infection = Resistant (R)

Table 11 Bean fly (M. sojae) Pod borer (Maruca vitrata), \eafroller (Archrips micaceana), common
cutworm (Spodoptera litura) thrips (Frankliniella williamsi) and leafhopper (Empoasca sp.) of blackgram

at Chai Nat Field Crops Research Center in the dry season 2010

Beanfly Pod borer Leafroller Common Thrips Leafhopper
Varieties Per 20 per 20 plants per 20 plants cutworm per 20 per 20 plants
plants per 20 plants plants
Chai Nat 4 25a 2.5 1.0 1.2 3.7 2.0
Chai Nat 80 3.2b 2.5 2.0 2.5 4.7 2.0
Phitsanulok 2 4.2b 3.7 1.5 25 6.7 2.5
CV. (%) 55.5 64.3 88.9 66.9 49.0 17.0

Sources: Paveena et al. (2011)
Remark Data based on backtransformed by -1

Means the same column by common letter are not significantly different at the 5% level by DMRT

Table 12 Adult of cowpea weevil (Callosobruchus maculatus) and damage seeds percentage of

blackgram at Field and Renewable Energy Crops Research Institute in 2012

Varieties Adult of cowpea weevil Damage seed (%)
Chai Nat 4 153 a 40a
Chai Nat 80 171 ab 93a
Phitsanulok 2 225 b 143 b
CV. (%) 46 334

Sources: Anuwat et al. (2013)

Means the same column by common letter are not significantly different at the 5% level by DMRT
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Table 13 Seed yield, 1,000 seed-weight, pod number per plant and seed number per pod

of 3 blackgram varieties grown at different plant population in the dry season of 2009

Plant population Seed yield 1,000 seed-weight Pod per plant  Seed per pod
(plant.rai’) (Kg.rai ) ()

64,000 304 61.4 27 a 8
96,000 337 59.8 24 a 8
128,000 350 59.9 19b 8
160,000 399 58.6 21 ab 8
C.V. (a)(%) 39.0 3.8 20.9 8.1
varieties

Chai Nat 4 394 a 60.1 a 23 ab 7
Phitsanulok 2 328 b 548 b 19b 8
Chai Nat 80 331 b 59.4 a 26 a 7
C.V. (b)(%) 15.3 5.6 25.7 9.6

Sources: Jiraluck et al. (2011)

Means the same column by common letter are not significantly different at the 5% level by DMRT

Table 14 Study on farmers’ adoption of Chai Nat 4 conducted in PhetchabunPhitsanulok and Nakhon

Sawan provinces

Adoption

Farmers’ adoption

Phetchabun/ Phitsanulok1

Nakhon Sawan2

1. Preferred

1.1 Favor 100 100
1.2 Disfavor 0 0
2. Preferred of all farmer (>1 choice)

2.1 High yield 90 100
2.2 Busby pod 89 100
2.3 Strong Stem 75 100
2.4 Erect stems 75 85
2.5 Early maturity 80 100
2.6 Black seed color 55 60

'63 persons of farmers in Phetchabun and Phitsanulox provinces

?q7 persons of farmers in Nakhon Sawan province
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Figure 5 Study on farmers’ adoption of Chai Nat 4 conducted in Nakhon Sawan province
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