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Abstract: Yield evaluation of the M5 generation of electron beam irradiated mungbean, Chai Nat 84-1 
and Chai Nat 3, was performed. The study was designed with RCB with 3 replications. Statistically  
significant differences were observed (p  
observed in the Chai Nat 84-1 M

5
 generations compared to the initial cultivars (84.90 Kilogram/rai). 

The yields of the Chai Nat 3 M
5
 generations were greater than those of the initial lines (70.20 Kilogram/

rai). The environment might influence the higher yield. The genetic diversity study of the M
5
 generation 

varieties and initial cultivars using 9 SSR markers could divide the high yield M
5
 generation from the 

initial cultivars that they were real mutant lines. Confirmation of the mutation-induced M
5
 generation of 

mungbeans caused by mutation. These mutant lines will be the preliminary yield trials.
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Table 1 Agronomic character of Chai Nat 84-1 and the 22 mutant varieties from Chai Nat 84-1 by electron beam irradiation.

Lines/varieties
Plant height 

(cm)
Nodes 

per plant
Branches 
per plant

Pods per 
plant

Pod length1

(cm)
Seeds 

per pod
1000 seeds 
weight1 (g)

Pod yield 
(kg/plant)

CN84-1-100-01 55.2 10.5 1.3 17.2 10.9 a 12.7 68.5 ef 22.5

CN84-1-100-02 64.1 11.0 1.3 21.9 10.7 a-d 12.8 68.8 ef 29.1

CN84-1-100-03 55.5 10.2 1.0 17.7 10.9 ab 12.4 74.8 abc 23.6

CN84-1-100-04 61.2 10.5 1.8 21.7 10.6 a-e 12.2 69.0 def 28.4

CN84-1-100-08 63.1 11.5 1.6 21.7 10.9 a 12.9 73.0 a-e 30.1

CN84-1-100-09 58 9.9 0.5 17.6 10.7 ad 12.9 73.5 a-e  24.6

CN84-1-100-10 55.4 10.5 1.2 17.6 10.7 ad 12.3 71.0 b-f  23.0

CN84-1-100-12 46.4 9.6 1.3 12.7 10.5 a-e 12.0 75.3 ab  16.6

CN84-1-100-14 52.9 10.1 1.0 17.4 10.6 a-e 12.6 74.3 a-d   24.0

CN84-1-100-16 58.9 10.4 1.5 19.7 10.8 abc 12.4 71.5 b-f   26.9

CN84-1-200-02 58.0 10.6 1.6 19.8 10.7 a-d 12.7 69.8 c-f   29.5

CN84-1-200-04 56.0 9.9 1.3 17.4 10.5 a-e 12.4 73.3 a-e   23.9

CN84-1-200-11 55.4 10.2 1.3 17.1 10.3 a-e 12.4 72.3 a-f   23.9

CN84-1-200-12 54.4 10.0 0.5 16.8 9.8 e 11.9 68.8 ef   19.0

CN84-1-300-06 48.2 9.3 1.5 14.5 10.7 a-d 12.3 75.8 ab   19.6

CN84-1-400-01 51.4 9.9 1.0 16.5 10.3 a-e 12.4 77.0 a   25.5

CN84-1-400-04 50.9 10.2 1.4 17.9 9.9 de 12.7 67.5 f   23.6

CN84-1-500-04 50.5 9.6 0.5 15.2 10.1 b-e 12.2 72.5 a-f   20.6

CN84-1-500-05 50.4 9.4 1.1 16.6 10.5 a-e 11.4 73.0 a-e   20.5

CN84-1-600-03 49.0 9.6 0.5 16.2 10.4 a-e 12.3 72.0 a-f   20.6

CN84-1-600-04 45.8 9.5 1.0 16.3 9.8 e 12.5 72.8 a-f 19.5

CN84-1-600-05 58.4 10.1 1.3 16.4 10.0 cde 11.1 73.5 a-e 18.6

Chai Nat 84-1 57.4 10.3 1.5 20.7 10.5 a-e 13.0 70.8 b-f 27.5

54.6 10.1 1.2 17.7 10.5 12.3 72.1 23.5

C.V. (%) 2.5 6.7 35.7 15.9 3.2 4.8 3.1 16.5

F-test NS NS NS NS   * NS  * NS
1 Mean within the same column with different letters are significantly different (p 0.05) according to DMRT.
NS = non significant different. * Significantly different (p 0.05).
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Table 2 Agronomic character of Chai Nat 3 and the 25 mutant varieties from Chai Nat 3 by electron beam irradiation.

Lines/varieties
Plant height 

(cm)
Nodes 

per plant
Branches 
per plant

Pods per 
plant

Pod length1

(cm)
Seeds 

per pod
1000 seeds 
weight2 (g)

Pod yield 
(kg/plant)

CN3-100-01 51.8 11.7 1.3 21.1 9.5 a-d 12.1 70.0 bcd 24.4

CN3-100-02 51.4 11.7 1.3 19.3 9.4 a-d 12.5 71.8 a-d 24.1

CN3-100-04 57.6 12.3 1.6 25.6 9.5 a-d 12.7 70.5 a-d 28.7

CN3-100-05 54.0 12.0 1.3 21.3 9.4 a-d 12.1 71.8 a-d 25.4

CN3-100-06 57.0 12.7 1.5 21.8  9.2 bcd 12.4 72.3 a-d 27.7

CN3-100-07 53.8 12.5 1.0 23.0 9.3 a-d 12.2 68.3 d 25.4

CN3-100-12 54.2 12.1 1.4 20.8 9.9 a 12.3 73.0 a-d 26.0

CN3-100-13 52.1 11.8 1.2 18.5 9.3 a-d 12.1 74.0 ab 22.0

CN3-200-02 48.8 11.7 1.2 18.8 9.1 cd 12.4 73.0 a-d 22.9

CN3-200-03 44.3 10.5 1.0 17.5 9.2 a-d 12.2 74.5 ab 20.8

CN3-200-05 44.1 10.7 0.7 19.1 9.1 cd 11.7 71.8 a-d 22.1

CN3-200-08 44.7 10.6 0.7 16.0 8.9 d 11.8 75.5 a 19.9

CN3-200-09 49.2 11.1 0.7 19.6 9.0 d 11.6 74.8 ab 24.0

CN3-200-10 50.2 11.1 1.7 18.5 9.8 ab 12.4 74.3 ab 23.7

CN3-200-11 53.3 12.0 1.5 18.7  9.4 a-d 11.9 73.8 abc 25.7

CN3-300-03 50.8 11.5 1.1 17.5   9.1 bcd 12.1 73.8 abc 22.6

CN3-300-04 47.6 10.3 0.5 16.2   9.7 abc 12.8 72.8 a-d 19.7

CN3-300-06 47.7 11.3 1.3 16.4   9.2 bcd 12.2 70.0 bcd 19.2

CN3-300-07 54.3 11.6 0.9 18.6  9.4 a-d 10.7 72.3 a-d 23.6

CN3-300-09 55.0 11.0 1.0 18.5  9.4 a-d 11.5 71.5 a-d 21.1

CN3-400-03 50.2 10.9 1.2 19.0  9.3 a-d 11.5 72.8 a-d 21.1

CN3-400-04 50.3 10.9 1.2 19.4 8.9 d 11.4 67.8 d 20.3

CN3-500-02 48.9 10.7 0.7 18.3 8.1 e 11.7 61.0 e 17.6

CN3-500-03 49.2 11.3 1.2 21.2 9.1 cd 11.6 68.5 cd 21.3

CN3-500-04 46.9 11.2 1.0 18.2 9.1 cd 11.5 68.5 cd 21.2
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1 Mean within the same column with different letters are significantly different (p 0.05) according to DMRT.
2 Mean within the same column with different letters are significantly different (p 0.01) according to DMRT.
NS = non significant different. * Significantly different (p 0.05). ** Significantly different (p 0.01).

Table 2  (continued).

Lines/varieties
Plant height 

(cm)
Nodes 

per plant
Branches 
per plant

Pods per 
plant

Pod length1

(cm)
Seeds 

per pod
1000 seeds 
weight2 (g)

Pod yield 
(kg/plant)

Chai Nat 3 52.9 11.7 1.4 19.8  9.4 a-d 12.0 72.8 a-d 25.0

50.8 7.8 1.1 19.3 9.2 12.0 71.6 22.9

C.V.(%) 9.8 6.9 41.6 19.2 3.0 5.0 3.0 18.3

F-test NS NS NS NS * NS ** NS

 

CN84-1-100-03, CN84-1-100-04, CN84-1-100-09, 
CN84-1-100-10, CN84-1-100-12, CN84-1-100-14, 
CN84-1-100-16, CN84-1-200-02, CN84-1-200-04, 
CN84-1-200-11, CN84-1-400-01, CN84-1-500-04, 

CN84-1-200-12, CN84-1-300-06, CN84-1-400-04 
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Figure 1 Dendrogram demonstrating genetic variability among Chai Nat 84-1 lines and the 22 mutants varieties based 

Figure 2 Dendrogram demonstrating genetic variability among Chai Nat 3 lines and the 25 mutants varieties based on  
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Table 3  List of SSR markers used in the present, DNA band size and number of DNA bands.

Primer name Forward Reverse
DNA band 
size (bp)

Number of 
DNA bands

1 TCCCACTTCTCCATTACCTCCAC GAGATTATCTTCTGGGCAGCAAGG 100-300 5
1 GATGACCAAGGTAACGTG GGACAGATCCAAAACGTG 100-300 2
1 GCAGCTTCACATGCATAGTAC GAACTTAACTTGGGTTGTCTGC 100-300 3
2 CAATAAGCAATCTGTGGAGAG CTGCAGGAAACTTGGAATTGC 100-150 3

2 CAGCAACAAGACATGGAGTG CAGCAACAAGACATGGAGTG 100-150 2

MB-SSR238 AGCTATTGGTGCATAGGTTC GATATGATGAGTATGGTGTAG 200-300 2

VrCSSTS12 ATTACTTGAGGTGGGGATAAT AATAGACCACTTTTTCCGT 200-300 2

VrCSSTS22 ATTTGATGACGATGTATTTAA TAAAGATAATGCTGAGGG 200-500 10

SSR103 CATCAGTCACTTGTGAACTTGTT AAAGCATCTCCCCTAGGACTCT 100-300 4
1 Primers follow from Kitiya, (2019), 2 Primers follow from Pavithra et al., (2021), 3 Primer follows from Kumer et al. (2012)
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