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ABSTRACT

Mungbean improvement using irradiation for early maturity were carried out to
improve yield quality and early maturity at Chai Nat Field Crops Research Center in 2012-2016.
Seeds of mungbean varieties CN 84-1 and CN 60 were irradiated with a dose of 600 Gy gamma
rays. A number of mutant lines were selected from M5 generation onwards. The individual plant
and plant to row selections were made in M; My Ms and My respectively. The selected
characters observed were early maturity, high pod per plant, pods protruding up above the
canopy and low level of powdery mildew disease. In M3 M4 and Ms generation, the individual of
327 453 plants and 127 lines were selected. Mg mutants lines from Chai Nat 84-1 gave plant
height 59.3-71.1 cm, 11-19 pod/plant, pod long 8.3-10.1 cm, 9-12 seed/pod , 1,000 seeds weight
of 59.3-74.3 ¢ and harvesting of 66-71 days after planting which had yield of 114-234 keg/rai. Mg
mutants lines from Chai Nat 60 gave plant height 39.8-48.9 cm, 10-15 pod/plant, pod long 8.2-
9.5 cm, 9-11 seed/pod, 1,000 seeds weight of 63.5-75 ¢ and harvesting of 61-62 days after
planting which had yield of 97-154 kg/rai. Fourty mutant lines with good agronomic characters

short maturity and high yield were selected.

Key words: mungbean, breeding, early maturity, mutation, irradiation
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Table 1 Day to 50% emergence, Day to 50% flowering and Day to harvest of Chai Nat 60 and Chai Nat 84-1

irradiated and parent.

Characteristics

Treatment Day to 50% Day to 50% Day to harvest
emergence flowering
CN 60 irradiated 5 30 55
CN 60 parent 3 33 60
CN 84-1 irradiated 5 35 64
CN 84-1 parent 3 35 66

Table 2 Yield components of Chai Nat 60 and Chai Nat 84-1 irradiated and parent.

Yield components CN 60 CN 60 parent CN 84-1 CN 84-1 parent
irradiated irradiated
No of plants harvest 12,500 15,450 24,470 23,356
Plant Height (cm) 45 a4 65 63
Node/plant 11 9 16 14
Branch/Plant 0 0 2 2
Pod/plant 12 10 15 14
1,000 seed weight (gm.) 65 61 72 70

Table 3 Agronomic Characteristics of M5 Chai Nat 60 and Chai Nat 84-1.

Agronomic Characteristics

Plant Pod/ Pod Seed/ 1,000
Treatments

Height Plant length Pod seed weight
(cm) (cm) (9

CN 60 irradiated 45 11 10.2 12 65

CN 60 parent a4 10 9.3 11 61

CN 84-1 irradiated 65 15 10.5 12 72

CN 84-1 parent 63 14 10 12 70

Table 4 Agronomic Characteristics of M, Chai Nat 60 and Chai Nat 84-1.

Agronomic Characteristics

Plant Pod/ Pod Seed/ 1,000
Treatments

Height Plant length Pod seed weight (g)

(cm) (cm)
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CN 60 irradiated 52.3 9.2 11 11 68.2
CN 60 parent 59.6 7 9.5 11 68.2
CN 84-1 irradiated 78 18 104 12 72.4
CN 84-1 parent 74.9 14 10 12 73.4

Table 5 Number of plant selected of M, Chai Nat 60 and Chai Nat 84-1.

Varieties Dose Number
(Gy) of Plant Characteristics
Selected
Chai Nat 84-1 600 198 Early maturity 64-68
0 72
600 62 No. of pods per plant more than 20 pods 31
0 14
Total 260
Chai Nat 60 600 168 Early maturity 58-64
0 70
600 25 No. of pods per plant more than 20 pods 30
0 7
Total 193
Number of Plant Selected 453

Table 6 Range (min and max) and average value for morphological and agronomic traits of My Chai Nat 60

and Chai Nat 84-1

Min-Max (average+SD)

Trairs
Chai Nat 60-600 Gy Chai Nat 84-1 - 600 GY

1 Plant height (cm) 34.0-56.8 (45.3+4.4) 51.2-90.6 (69.1+6.9)
2 Number of pod/plant (pods) 6-16 (9+2.0) 9-20 (12.1+2.4)
3 Pod length (cm) 6.8-9.9 (8.3+0.5) 7.8-11.0 (9.8+0.5)
a4 Number of seed/pod (seeds) 6-12 (9.1+0.9) 8.2-13.0 (11.4+0.7)
5 Days to 50% harvest (DAE) 46-51 (48.5+0.9) 53-62 (55.8+1.8)
6 Yield(g/plant) 8.0-36.3 (18.8+5.3) 14.9-69.8 (40.7+8.9)
7 100 seed weight (g) 50.1-78.5 (64.6+4.9) 54.0-88.5 (74.1+5.3)




Table 7 Yield and agronomic data of mungbean mutants from CN 84-1, rainy season 2016.
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Plant Pod 1,000
Day to Pod Seed/ Yield
No Line/Variety Height length seed
harvest plant (kg/rai)
(cm.) cm.) weight (g)
1 CNMB-M6-CN84-1-002 68 62.2 13 9.3 12 70 193
2 CNMB-M6-CN84-1-011 69 68.1 13 9.5 12 63 207
3 CNMB-M6-CN84-1-018 68 64 15 9.2 11 64.5 216
4 CNMB-M6-CN84-1-019 68 65.8 16 9.5 11 70.8 220
5 CNMB-M6-CN84-1-021 70 64.7 13 9.3 11 66 180
6 CNMB-M6-CN84-1-022 68 65.2 15 9.7 11 72.8 180
7 CNMB-M6-CN84-1-024 68 69.6 16 9.2 11 64.8 151
8 CNMB-M6-CN84-1-026 68 65.3 19 9.3 11 62.8 170
9 CNMB-M6-CN84-1-027 68 64.4 13 8.9 11 67.3 170
10 CNMB-M6-CN84-1-040 68 65.6 18 9.3 11 67.5 170
11 CNMB-M6-CN84-1-041 68 60.9 15 8.8 11 64 174
12 CNMB-M6-CN84-1-047 68 64.1 14 9.6 12 65.3 183
13 CNMB-M6-CN84-1-059 70 65.8 14 8.3 9 70.3 193
14 CNMB-M6-CN84-1-061 68 61.5 14 9.3 11 68 174
15 CNMB-M6-CN84-1-062 70 64.6 13 9.2 12 71 161
16  CNMB-M6-CN84-1-063 68 65.7 19 9.1 10 66.5 165
17 CNMB-M6-CN84-1-069 67 60.7 14 8.9 10 67.3 165
18 CNMB-M6-CN84-1-071 67 65.2 16 9.7 11 59.3 167
19 CNMB-M6-CN84-1-073 67 61.2 17 10.1 11 61.3 153
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20 CNMB-M6-CN84-1-074 69 65.7 17 9.2 11 64.3 190
21 CNMB-M6-CN84-1-075 67 59.3 15 9.5 11 60 167
22 CNMB-M6-CN84-1-080 67 65.8 13 9.2 11 64.8 194
23 CNMB-M6-CN84-1-084 67 71.1 14 9.4 12 66.8 199
24 CNMB-M6-CN84-1-085 68 68.3 14 9.3 11 66.5 181
25 CNMB-M6-CN84-1-086 67 63.3 11 9.2 11 66.8 199
26 CNMB-M6-CN84-1-088 67 65.1 15 9.1 12 65 218
27 CNMB-M6-CN84-1-095 67 67.3 19 9.4 11 66.8 218
28 CNMB-M6-CN84-1-108 70 59.3 17 9.4 11 67 114
29  CNMB-M6-CN84-1-125 68 63.9 14 9.1 11 64.5 178
30 CNMB-M6-CN84-1-139 68 65.2 16 9 11 64 169
31 CNMB-M6-CN84-1-140 69 65.8 16 9.2 11 65.5 203
32 CNMB-M6-CN84-1-146 67 63.1 15 9.2 11 65.5 182
33 CNMB-M6-CN84-1-147 68 68 18 9.6 12 65.5 234
34 CNMB-M6-CN84-1-161 69 65.7 13 9 10 64 164
35 CNMB-M6-CN84-1-162 68 67.4 15 9.5 11 67.3 182
36  CNMB-M6-CN84-1-163 70 63.7 14 9.1 12 64.8 199
37 CNMB-M6-CN84-1-190 67 62.2 19 9.1 11 61.5 189
38  CNMB-M6-CN84-1-191 70 64.9 15 9.4 12 70 147
39 CNMB-M6-CN84-1-199 69 67.1 16 8.9 11 63.8 210
Plan Pod
Day to Pod/ Seed/ 1,000 seed Yield
No Line/Variety Height length
harvest plant pod weight (¢)  (kg/rai)
(cm (cm.)
40  CNMB-M6-CN84-1-200 69 61.2 12 9.2 10 68.5 186
41 CNMB-M6-CN84-1-203 67 61.3 14 9.6 11 68 213
42  CNMB-M6-CN84-1-204 69 59.7 11 8.9 11 67.3 153
43 CNMB-M6-CN84-1-207 69 67.7 14 9.4 11 67.3 203
44  CNMB-M6-CN84-1-211 66 68 18 9.3 11 66.5 226
45 CNMB-M6-CN84-1-227 67 70.9 16 9.4 11 62.8 211
46 CNMB-M6-CN84-1-228 69 66.8 13 9.5 12 67 216
a7 CNMB-M6-CN84-1-240 68 67.8 16 9.8 12 68 213
a8 CNMB-M6-CN84-1-249 69 59.7 15 9.6 12 68.3 230
49  CNMB-M6-CN84-1-250 67 60.8 15 9.5 12 62.3 195
50 CNMB-M6-CN84-1-251 71 65.3 12 8.4 10 74.3 206
51 CN8d-1 68 65.7 15 9.3 11 67.8 223
Min 66 59.3 11 8.3 9 59.3 114
Max 71 71.1 19 10.1 12 74.3 234



Average 68.2 64.7 15.0 9.3 111 66.2 188.3

Table 8 Yield and agronomic data of mungbean mutants from CN 60, rainy season 2016.

Plant Pod
Day to Pod/ Seed/ 1,000 seed Yield
No Line/Variety Height length
harvest plant pod  weight(g)  (kg/rai)
(cm.) (cm.)
1 CNMB-M6-CN60-274 62 43.8 13 8.4 11 65 141
2 CNMB-M6-CN60-283 62 41.3 12 8.6 11 73 133
3 CNMB-M6-CN60-289 62 43.7 12 8.2 10 71.3 147
a4 CNMB-M6-CN60-292 62 42.6 14 8.9 10 70.8 138
5 CNMB-M6-CN60-308 62 44.8 13 8.2 10 67 97
6 CNMB-M6-CN60-314 62 40.7 11 9 11 70.8 105
7 CNMB-M6-CN60-324 62 41.2 12 8.6 11 63.5 139
8 CNMB-M6-CN60-331 62 43.2 10 8.9 11 73 118
9 CNMB-M6-CN60-342 61 44.8 11 8.6 10 72.5 129
10 CNMB-M6-CN60-343 62 43.2 13 8.5 10 67.8 132
11 CNMB-M6-CN60-352 62 46.5 13 9 11 67.3 146
12 CNMB-M6-CN60-356 62 43.2 13 9.2 11 68.5 128
13 CNMB-M6-CN60-376 62 a5 14 8.5 10 68.8 123
14 CNMB-M6-CN60-377 62 45.2 14 8.4 10 65.5 130
15 CNMB-M6-CN60-383 62 458 12 8.6 10 69.5 136
16 CNMB-M6-CN60-384 62 a2 12 9 11 67.5 129
17 CNMB-M6-CN60-386 62 a4.1 15 9.2 11 70.8 128
18 CNMB-M6-CN60-390 62 41.5 13 8.4 11 69 115
Plant Pod
Day to Pod/ Seed/ 1,000 seed Yield
No Line/Variety Height length
harvest plant pod  weight(g) (kg/rai)
(cm.) (cm.)
19 CNMB-M6-CN60-391 62 43.4 11 8.7 10 67.3 145
20 CNMB-M6-CN60-392 62 444 11 9.1 10 71 111
21 CNMB-M6-CN60-400 62 44.5 13 8.7 10 64.3 123
22 CNMB-M6-CN60-403 62 435 11 8.4 10 68 119
23 CNMB-M6-CN60-418 62 46.1 14 8.4 10 68.8 141
24 CNMB-M6-CN60-419 62 aa.7 13 8.5 10 69 109
25 CNMB-M6-CN60-420 62 48.9 13 9 11 67.8 129
26 CNMB-M6-CN60-421 62 41.6 13 9 11 68 111

27 CNMB-M6-CN60-422 62 40 11 8.9 10 68.5 118
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28 CNMB-M6-CN60-424 62 40.7 13 8.8 11 71.5 136
29 CNMB-M6-CN60-425 62 a2.7 13 9 11 69.3 136
30 CNMB-M6-CN60-426 61 45.1 12 9.1 10 70.3 154
31 CNMB-M6-CN60-428 62 42.2 13 8.9 11 66.3 140
32 CNMB-M6-CN60-438 62 41.1 14 8.9 11 65 131
33 CNMB-M6-CN60-439 62 41.4 10 9.3 11 75 109
34 CNMB-M6-CN60-440 62 44.1 13 8.4 10 68.3 135
35 CNMB-M6-CN60-441 62 44.6 11 9.5 11 71.8 126
36 CNMB-M6-CN60-443 62 41.2 12 8.6 10 69 131
37 CNMB-M6-CN60-444 62 42.9 11 8.7 9 715 141
38 CNMB-M6-CN60-445 62 39.8 13 8.7 11 67.5 124
39 CNMB-M6-CN60-449 62 aa.7 13 8.4 10 68 141
40 CNMB-M6-CN60-450 62 40.7 12 8.8 10 71.5 136
41 CN60 62 45.1 11 8.7 10 69 102

Min 61 39.8 10 8.2 9 63.5 97

Max 62 48.9 15 9.5 11 75 154

Average 62.0 43.3 12.4 8.7 10.4 69.0 128.3
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Fig 1. LDspof Chai Nat 60 and Chai Nat 84-1
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Fig 2. LDso of Chai Nat 60 and Chai Nat 84-1

Parent Chai Nat 84-1 Mutant

Parent Chai Nat 60 Mutant

Fig 3. Plant characteristics of Chai Nat 60 and Chai Nat 84-1 irradiated and parent
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MA-CN $4-1-097

Fig 4. Plant characteristics of M, Chai Nat 60 and Chai Nat 84-1
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