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ABSTRACT

Mungbean improvement for mungbean yellow mosaic virus resistance was carried out to
improve vyield, quality, mungbean yellow mosaic virus disease resistance and suitable varieties
for sprout and vermicelli industry at Chai Nat Field Crops Research Center, Phitsanulok Seed
Research Research and Development and Sukothai Agricultural Research and Development
Center on 2009-2015. Yield trials of 25 selected lines were compared to recommend varieties,
Chai Nat 84-1 (CN 84-1), Chai Nat 72 (CN 72) and Khampang Saen 2 (KPS 2). Chai Nat 84-1 gave
the highest yield (140 kg/rai) and large seed size (62.7 ¢/1,000 seeds).

Key words: mungbean, breeding, Yellow Mosaic Virus
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Table 1 Yield and Yield Components of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Preliminary Yield Trial,

Late Rainy season 2013 at Chai Nat Field Crops research Center.

No Line/Variety Plant height Pod/ Pod length  Seed/ 1,000 seed Yield MYMVY
(cm) plant (cm) pod Weight(g) (kg/rai)
1 CNMB-MYMV-08-01-04 59.1 a-g 24.9 abc 9.3 lm 11.7 ¢ 38.5j 150 ad -
2 CNMB-MYMV-08-05-02 50. feh 18.3 ef 10.1 e-l 1343 48.8 de 113 de -
3 CNMB-MYMV-08-05-07 55. b-f 22.3 a-e 9.6 i-m 11.9 bc 47.3 def 135 bcd -
4 CNMB-MYMV-08-05-09 52.9 d-g 18.5 ef 10.3 ¢ 12.9 ab 48.3 def 145 a-d -
5  CNMB-MYMV-08-05-10 59.1 a-g 18.6 def 10.3d-k  12.0 bc 48.3 def 135 bcd -
6 CNMB-MYMV-08-05-11 58.7 a-h 19.7 b-f 116 a 12.6 abc 54.8 c 126 cde -
7 CNMB-MYMV-08-06-04 62.4 a-d 18.7 def 9.8 f-m 13.0 ab 47.2 def 125 cde -
8 CNMB-MYMV-08-06-08 49.3 h 24.9 a-d 9.2m 12.1 bc 45.7 ef 126 cde -
9  CNMB-MYMV-08-06-09 62.6 abc 158 f 10.7 b-e 120 bc 56.7 bc 134 bcd -
10 CNMB-MYMV-08-07-01 58.1 b-h 20.0 c-f 10.1 e-l 12.1 bc 45.7 ef 163 abc -
11 CNMB-MYMV-08-07-02 50.1 ¢h 22.3 a-e 10.5c-h  12.7 abc 52.0 cd 143 ad -
12 CNMB-MYMV-08-07-03 51.5 e-h 19.2 c-f 11.0 a-d 12.3 bc 56.3 bc 151 ad -
13 CNMB-MYMV-08-07-14 60.3 a-e 17.7 ef 104 cj 126 abc 49.7 de 151 ad -
14 CNMB-MYMV-08-08-05 51.5 e-h 18.8 c-f 10.9 b-e 12.3 bc 47.5 def 112 de -
15  CNMB-MYMV-08-08-07 58.4 a-h 264 a 10.1 el 121 bc 43.2 fi 140 a-d -
16  CNMB-MYMV-08-08-08 61.0 a-e 26.1 a 9.7 ¢m 13.0 ab 44.7 efg 154 abc -
17 CNMB-MYMV-08-08-09 68.0 a 26.7a 9.1m 12.7 abc 39.2 hij 169 ab -
18  CNMB-MYMV-08-08-13 62.1 a-d 21.1 a-f 9.5 klm 12.7 abc 40.3 ghi 145 a-d -
19 NM92 50.7 fgh 222ae  95jm  121bc 43.5 fgh 135 bed 12
20 NM54 62.1 a-d 22.1 af 10.6 c-f 12.2 bc 52.0 cd 168 ab -
21 6601 60.0 a-f 272 a 8.0n 13.0 abc 35.2j 147 a-d -
22 Ramzan 39.2'i 25.7 ab 9.7 h-m 11.7 ¢ 49.3 de 137 a-d -
23 CN 84-1 64.3 ab 19.0 cf 11.1 abc  12.4 abc 60.5 ab 178 a -
24 CN 72 62.8 abc 19.0 c-f 10.5 c-g 11.9 bc 61.7 a 150 a-d 1
25 KPS 2 53.4 c-h 16.1 ef 11.4 ab 13.0 ab 49.8 de 90 e -
CV. (%) 8.9 155 4.3 4.8 5.9 15.1

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

Y Number of plants that MYMV infected



Table 2 Yield and Yield Components of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Preliminary Yield Trial,

Late Rainy season 2013 at Sukothai Agricultural Research and Development Center.

No Line/Variety Plant Pod/ Pod Seed/ 1,000 seed Yield MYMVY
height plant length pod Weight (kg/rai)
(cm) (cm) )
1 CNMB-MYMV-08-01-04 70.9 a-d 16 8.7 f-i 10.3 abc 37.9 fgh 70 a-e -
2 CNMB-MYMV-08-05-02 63.3 a-f 13 9.9 ab 11.3 abc 42.6 c-g 85 abc -
3 CNMB-MYMV-08-05-07 67.3 a-e 15 8.8 f-i 19.7 ¢ 45.3 b-f 63 a-f -
a4 CNMB-MYMV-08-05-09 68.9 a-e 12 9.4 a-f 10.3 abc 45.4 b-f 42 b-g -
5 CNMB-MYMV-08-05-10 54.3 deg 10 9.8 a-d 11.7 ab 43.0 c-g 50 b-g -
6 CNMB-MYMV-08-05-11 74.8 abc 13 9.9 ab 10.3 abc 52.1 ab 60 a-f -
7 CNMB-MYMV-08-06-04 70.1 a-e 14 9.2 a-g 10.3 abc 43.8 c-g 43 b-g -
8 CNMB-MYMV-08-06-08 63.2 a-f 15 9.0 c-h 10.7 abc 44.1 c-g 100 a -
9 CNMB-MYMV-08-06-09 62.0 a-f 11 9.7 a-d 11.0 abc 552 a 53 b-g -
10 CNMB-MYMV-08-07-01 58.1 c-f 11 9.1 b-h 10.7 abc 42.1 d-g 37 d-g -
11 CNMB-MYMV-08-07-02 58.2 c-f 14 9.7 a-d 10.3 abc 49.9 abc 33 efg -
12 CNMB-MYMV-08-07-03 61.9 b-f 10 9.6 a-e 10.0 bc 50.0 abc 55 b-g -
13 CNMB-MYMV-08-07-14 46.5 f 10 9.6 a-e 11.3 abc 45.0 b-f 31 efg -
14 CNMB-MYMV-08-08-05 64.0 a-f 10 10.0 a 11.3 abc 47.2 b-e 40 c-g -
15 CNMB-MYMV-08-08-07 69.6 a-e 13 8.8 e-i 10.7 abc 39.6 fgh 40 c-¢ -
16 CNMB-MYMV-08-08-08 67.2 a-e 12 8.5 ¢ghi 10.7 abc 34.3 hi 56 b-¢ -
17 CNMB-MYMV-08-08-09 80.2 a 12 8.4 hi 11.0 abc 36.9 ghi 51 b-g -
18 CNMB-MYMV-08-08-13 68.1 a-e 13 8.5 ¢ghi 11.3 abc 40.4 e-h 63 a-f -
19 NM92 54.5 def 12 9.1 b-h 11.3 abc 44.5 c-f 73 a-e -
20 NM54 55.6 def 11 9.3 a-g 10.7 abc 41.8 d-g 42 b-g -
21 CN 72 78.0 ab 16 9.5 a-f 11.7 ab 56.1 a 81 a-d -
22 KPS 2 48.2 f 10 9.8 abc 120 a 42.6 c-g 12 ¢ -
23 6601 68.1 a-e 11 8.1i 10.7 abc 30.8'i 22 fg -
24 Ramzan 52.1 ef 16 8.9 d-h 9.7 c 47.9 bcd 34 efg -
25 CN 84-1 78.1 ab 11 9.8 abc 11.0 abc 56.4 a 86 ab -
CV. (%) 14.3 28 4.6 9 8.5 4.3

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

Y Number of plants that MYMV infected
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Table 3 Yield of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Preliminary Yield Trial, Late Rainy season

2013.

Line/variety Yield (kg/rai)
CNFCRC SKARDC Average

CNMB-MYMV-08-01-04 150 a-d 70 a-e 110
CNMB-MYMV-08-05-02 113 de 85 abc 99
CNMB-MYMV-08-05-07 135 bcd 63 a-f 99
CNMB-MYMV-08-05-09 145 a-d 42 b-g 93
CNMB-MYMV-08-05-10 135 bcd 50 b-¢g 92
CNMB-MYMV-08-05-11 126 cde 60 a-f 93
CNMB-MYMV-08-06-04 125 cde 43 b-g 84
CNMB-MYMV-08-06-08 126 cde 100 a 113
CNMB-MYMV-08-06-09 134 bcd 53 b-¢g 93
CNMB-MYMV-08-07-01 163 abc 37 d-g 100
CNMB-MYMV-08-07-02 143 a-d 33 efg 88
CNMB-MYMV-08-07-03 151 ad 55 b-¢g 103
CNMB-MYMV-08-07-14 151 ad 31 efg 91
CNMB-MYMV-08-08-05 112 de 40 c-g 76
CNMB-MYMV-08-08-07 140 a-d 40 c-g 90
CNMB-MYMV-08-08-08 154 abc 56 b-g 105
CNMB-MYMV-08-08-09 169 ab 51 b-¢g 110
CNMB-MYMV-08-08-13 145 a-d 63 a-f 104
NM92 135 bcd 73 a-e 104

NM54 168 ab 42 b-g 105

CN 72 150 a-d 81 a-d 115

KPS 2 0 e 12 g 51

6601 147 a-d 22 fg 84

Ramzan 137 a-d 34 efg 85

CN 84-1 178 a 86 ab 132

CV. (%) 15.1 4.3




Table 4 1,000 seed weight of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Preliminary Yield Trial,

Late Rainy season 2013.

Line/variety 1,000 seed weight (g)
CNFCRC SKARDC Average

CNMB-MYMV-08-01-04 38.5ij 37.9 fgh 38.2
CNMB-MYMV-08-05-02 48.8 de 42.6 c-¢ as.7
CNMB-MYMV-08-05-07 47.3 def 45.3 b-f 46.3
CNMB-MYMV-08-05-09 48.3 def 45.4 b-f 46.8
CNMB-MYMV-08-05-10 48.3 def 43.0 c-g 45.6
CNMB-MYMV-08-05-11 54.8 c 52.1ab 534
CNMB-MYMV-08-06-04 47.2 def 43.8 c-g 455
CNMB-MYMV-08-06-08 45.7 ef 44.1 c-g 44.9
CNMB-MYMV-08-06-09 56.7 bc 552 a 559
CNMB-MYMV-08-07-01 45.7 ef 42.1 d-¢ 439
CNMB-MYMV-08-07-02 52.0 cd 49.9 abc 50.9
CNMB-MYMV-08-07-03 56.3 bc 50.0 abc 53.1
CNMB-MYMV-08-07-14 49.7 de 45.0 b-f 47.3
CNMB-MYMV-08-08-05 47.5 def 47.2 b-e 47.3
CNMB-MYMV-08-08-07 43.2 f-i 39.6 fgh 41.4
CNMB-MYMV-08-08-08 44.7 efg 34.3 hi 39.5
CNMB-MYMV-08-08-09 39.2 hij 36.9 ghi 38.0
CNMB-MYMV-08-08-13 40.3 ¢ghi 40.4 e-h 40.3

NM92 43.5 fgh 44.5 c-f 44.0

NM54 52.0 cd 41.8 d-g 46.9

CN 72 61.7 a 56.1 a 58.9
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KPS 2 49.8 de 42.6 c-g 46.2

6601 35.2]j 30.8i 33.0

Ramzan 49.3 de 47.9 bcd 48.6

CN 84-1 60.5 ab 56.4 a 58.4
CV. (%) 59 8.5

Table 5. Yield and Yield Components of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Standard Yield Trial,

Late Rainy season 2014 at Chai Nat Field Crops Research Center.

No Line/Variety Plant Pod/ Pod Seed/ 1,000 seed Yield MYMVY
height (cm) plant  length(cm) pod Weight(g) (kg/rai)
1 CNMB-MYMV-08-01-04 54.6 c-¢ 15.0 a-c 9.0 j-m 11.3 cd 49.0 kl 175 ad 1
2 CNMB-MYMV-08-05-02 53.0 d-¢ 13.0 def 9.6 d+j 120a-d 5211k 185 a-d 1
3 CNMB-MYMV-08-05-07 53.6 d-g 12.8 def 9.5 ek 11.3 cd 56.8 f-i 172 ad -
4 CNMB-MYMV-08-05-09 60.8 a-f 135 cf 10.0 c-h 120a-d  55.8 ¢hi 180 a-d 5
5 CNMB-MYMV-08-05-10 479 ¢ 12.5 def 10.0 b-g 11.5bcd 62.0 cde 121d -
6 CNMB-MYMV-08-05-11 59.2 a-f 13.0 def 10.5 abc 123abc  63.1cd 133 cd 2
7 CNMB-MYMV-08-06-04 57.6 a-g 12.5 def 9.3 h-l 120 a-d  53.1 hk 138 bcd -
8 CNMB-MYMV-08-06-08 54.4 c-g 18.0 a 8.8 Im 11.5 bcd  49.9 jki 203 abc -
9  CNMB-MYMV-08-06-09 60.0 a-f 11.0 f 10.3 a-d 11.0d 68.8 b 166 a-d -
10 CNMB-MYMV-08-07-01 52.2 efg 14.5a-f 10.0c-h 11.8a-d 56.4f 143 bcd -
11 CNMB-MYMV-08-07-02 60.8 a-f 12.8 def 10.1 b-f 11.3 cd 59.8 d-¢g 231 a 1
12 CNMB-MYMV-08-07-03 64.8 abc 13.3 def 10.2 b-e 12.5 ab 57.8 e-h 206 abc -
13 CNMB-MYMV-08-07-14 56.8 b-g 13.0 def 10.0 b-g 11.8a-d 554 ¢hi 163 a-d -
14 CNMB-MYMV-08-08-05 63.3 a-d 11.8ef 11.0a 128 a 60.0 d-¢g 165 a-d -
15  CNMB-MYMV-08-08-07 65.9 ab 17.0abc 9.3 ¢l 11.5bcd  49.1 kl 185 a-d 1
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16  CNMB-MYMV-08-08-08 66.3 ab 148 ae 9.6d 120a-d 534 h-k 174 a-d -
17 CNMB-MYMV-08-08-09 65.6 ab 14.3 b-f 8.5 m 120a-d 4691 212 ab -
18 CNMB-MYMV-08-08-13 62.2 a-f 16.0a-d  9.4fl 11.5 bcd  50.3 jki 143 bcd -
19 NM92 51.8 fg 17.0 abc 8.9 klm 11.3 cd 50.1 jkl 191 ad -
20 NM54 62.8 a-e 150a-e 9.6d 120a-d  49.0 kl 168 a-d -
21 CN 72 65.6 ab 143 bf 10.2 b-e 11.8a-d 65.1 bc 167 a-d 13
22 KPS 2 56.6 b-g 118 ef 10.7 ab 12.5 ab 61.3 c-f 134 bcd 2
23 6601 59.4 a-f 16.0a-d 7.6n 11.8a-d 383 m 182 a-d -
24 Ramzan 38.1 h 17.5 ab 9.1i-m 11.3 cd 54.4 hij 153 bcd -
25 CN 84-1 67.8 a 14.3 b-f 9.8 c-i 11.0d 734 a 178 a-d 2
CV. (%) 10.7 14.9 4.5 59 5.6 26.4

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

Y Number of plants that MYMV infected

Table 6 Yield and Yield Components of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance:

Late Rainy season 2014 at Sukothai Agricultural Research and Development Center.

Standard Yield Trial,

No Line/Variety Plant Pod/ Pod Seed/ 1,000 seed Yield MYMVY
height(cm) plant length(cm) pod Weight(g) (kg/rai)
1 CNMB-MYMV-08-01-04 22.1 de 5.3 a-d 7a1f 8.8 b-e 449 e 57.0 a-d -
2 CNMB-MYMV-08-05-02 22.4 de 5.0 a-d 8.1 b-e 105 a 49.3 cde 71.8 a-d -
3 CNMB-MYMV-08-05-07 24.2 cde 6.5a 7.7 cf 9.8 abc 49.5 cde 63.0 a-d -
a4 CNMB-MYMV-08-05-09 30.4 b 6.0 ab 7.9 b-f 9.8 abc 536 c 82.0 a-d -
5 CNMB-MYMV-08-05-10 23.2 de 38d 8.2 b-e 8.5 cde 588 Db 54.5 a-d -
6 CNMB-MYMV-08-05-11 26.2 b-e 4.0 cd 9.2a 9.5 abc 59.3 b 78.0 a-d -
7 CNMB-MYMV-08-06-04 37.2 abc 5.0 a-d 7.9 b-f 9.8 abc 51.0cd 102.0 ab -
8 CNMB-MYMV-08-06-08 25.5 b-e 5.3 a-d 7.5 def 9.3 abc 47.6 de 88.0 a-d -
9 CNMB-MYMV-08-06-09 25.5 b-e 38d 8.7 ab 10.0 ab 60.4 b 29.3 cd -
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10 CNMB-MYMV-08-07-01 21.8de 38d 8.2 b-e 8.8 b-e 47.0 de 50.5 bcd -
11 CNMB-MYMV-08-07-02 38.3 ab 5.8 abc 8.5 abc 9.8 abc 625Db 98.0 ab -
12 CNMB-MYMV-08-07-03 34.2 a-d 5.5 a-d 8.4 a-d 9.8 abc 60.3 b 96.5 ab -
13 CNMB-MYMV-08-07-14 20.8 de 5.3 a-d 8.4 a-d 7.8 de 51.1 cd 49.5 bcd -
14 CNMB-MYMV-08-08-05 46.6 a 5.8 abc 8.3 a-d 9.8 abc 59.0 b 1133 a -
15 CNMB-MYMV-08-08-07 39.0 ab 6.5a 8.5 abc 9.0 bcd 48.2 de 93.8 ab -
16  CNMB-MYMV-08-08-08 23.7 cde 5.3 a-d 8.1 b-e 10.5 a 452 e 61.3 a-d -
17 CNMB-MYMV-08-08-09 32.0 b-e 5.3 a-d 7.9 b-f 9.5 abc 457 e 75.3 ad -
18 CNMB-MYMV-08-08-13 31.7 b-e 53 a-d 7.7 cf 9.5 abc 48.7 de 76.0 a-d -
19 NM92 28.5 b-e 5.3 a-d 8.1 b-e 8.8 b-e 46.7 de 93.0 ab -
20 NM54 26.6 b-e 4.8 a-d 7.8 cf 8.8 b-e 46.7d 66.3 a-d -
21 CN 72 37.2 abc 5.3 ad 8.7 ab 9.8 abc 73.2 a 80.0 a-d -
22 KPS 2 34.7 a-d 4.5 acd 8.1b-e 8.5 cde 58.6 b 90.5 abc -
23 6601 26.5 b-e 6.5a 71f 9.3 abc 329 f 773 ad -
24 Ramzan 192 e 4.3 bcd 7.4 ef 75e 47.6 de 27.5d -
25 CN 84-1 32.4 b-e 4.8 a-d 8.6 abc 9.3 abc 70.1 a 53.1 a-d -

CV. (%) 27.9 20.7 7.1 9.0 55 49.1 -

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

Y Number of plants that MYMV infected

Table 7. Yield and Yield Components of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Standard Yield Trial,

Late Rainy season 2014 at Phitsanulok Seed Research and Development Center.

No Line/Variety Plant Pod/ Pod Seed/ 1,000 seed Yield MYMVY
height(cm) plant length(cm) pod Weight(g) (kg/rai)
1 CNMB-MYMV-08-01-04 44.5 de 14.3 abc 9.0 e 11.0 cd 47.3 jk 123.3 cde -
2 CNMB-MYMV-08-05-02 45.5 de 13.8 a-d 9.8 a-f 12.0 abc  48.4 h-k 983 e -

3 CNMB-MYMV-08-05-07 48.3 cde 14.0 a-d 9.6 c-g 113 bcd 51.4f 120.5 cde -
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4 CNMB-MYMV-08-05-09 503 b 13.3 bcd 9.4 d-i 115ad 505 ¢ 124.3 cde
5 CNMB-MYMV-08-05-10 46.3 de 11.8 bcd 10.2 a-d 11.8a-d 555 b-e 113.5 cde
6  CNMB-MYMV-08-05-11 57.3 b-e 13.0 bcd  10.5 abc 12.0 abc  55.1 b-f 130.3 a-e
7 CNMB-MYMV-08-06-04 49.8 abc 11.5 bcd 9.4 d-h 12.0 abc  48.3 h-k 127.3 b-e
8  CNMB-MYMV-08-06-08 45.0 b-e 14.3 abc 8.0 11.0 cd 49.7 hij 114.5 cde
9 CNMB-MYMV-08-06-09 52.3 b-e 9.3d 10.8 a 12.0 abc 585 b 129.5 a-e
10 CNMB-MYMV-08-07-01 48.0 de 128 bcd  10.2 ad 120 abc  51.2f4 147.8 a-d
11 CNMB-MYMV-08-07-02 56.3 ab 14.5 abc 9.9 a-e 11.5a-d  57.6 bc 146.3 a-d
12 CNMB-MYMV-08-07-03 47.5 ad 11.8 bcd 10.2 ad 113 bcd  55.6 b-e 167.5 a
13 CNMB-MYMV-08-07-14 45.0 de 10.3 cd 10.1 a-e 12.0 abc  52.4 d-h 121.0 cde
14 CNMB-MYMV-08-08-05 59.8 a 128 bcd  10.2 ad 12.5 ab 54.2 c-g 144.8 a-d
15 CNMB-MYMV-08-08-07 54.3 ab 15.5 ab 9.6 c-g 10.5d 47.3 jk 130.8 a-e
16 ~ CNMB-MYMV-08-08-08 50.5 cde 14.5 abc 9.0 e 11.3 bcd  49.6 hij 109.8 de
17 CNMB-MYMV-08-08-09 49.8 b-e 16.0 ab 8.5 hij 12.0 abc  45.1k 122.8 cde
18 CNMB-MYMV-08-08-13 49.3 b-e 15.0 abc 8.7 ¢ 118ad 452k 122.3 cde
19 NM92 43.8 b-e 13.0 bcd 9.0 e 10.8 cd 50.9 ¢ 107.5 de
20 NM54 47.8 b-e 16.0 ab 9.7 b-g 113 bcd  48.1 ijk 120.3 cde
21 CN 72 60.3 a 13.5 a-d 10.7 ab 12.8 a 66.2 a 150.8 abc
22 KPS 2 51.3 ad 11.8 bcd  10.6 abc 118 a-d  56.3 bcd 111.3 cde
23 6601 45.0 b-e 183 a 8.3 1) 11.8a-d 3311 140.3 a-d
24 Ramzan 36.5e 15.5 ab 8.8 f 115ad 520 e 128.3 b-e
25 CN 84-1 57.8 b-e 11.5bcd 109 a 12.0 abc  67.9 a 163.8 ab
CV. (%) 10.1 21.5 6.7 6.6 4.8 18.1

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

Y Number of plants that MYMV infected



Table 8 Yield of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Standard Yield Trial, Late Rainy season

2014.

Line/variety Yield (kg/rai)
CNFCRC SKTARDC PHLSRDC Average

CNMB-MYMV-08-01-04 175.0 a-d 57.0 ad 123.3 cde 118
CNMB-MYMV-08-05-02 184.8 a-d 71.8 a-d 983 e 118
CNMB-MYMV-08-05-07 171.8 a-d 63.0 a-d 120.5 cde 118
CNMB-MYMV-08-05-09 180.3 a-d 82.0 a-d 124.3 cde 129
CNMB-MYMV-08-05-10 121.0d 54.5 a-d 113.5 cde 96
CNMB-MYMV-08-05-11 132.8 cd 78.0 a-d 130.3 a-e 114
CNMB-MYMV-08-06-04 138.3 bcd 102.0 ab 127.3 b-e 122
CNMB-MYMV-08-06-08 202.8 acd 88.0 a-d 114.5 cde 135
CNMB-MYMV-08-06-09 165.8 a-d 29.3 cd 129.5 a-e 108
CNMB-MYMV-08-07-01 142.8 bcd 50.5 bcd 147.8 a-d 114
CNMB-MYMV-08-07-02 2310 a 98.0 ab 146.3 a-d 158
CNMB-MYMV-08-07-03 205.5 abc 96.5 ab 167.5 a 157
CNMB-MYMV-08-07-14 163.3 a-d 49.5 bcd 121.0 cde 111
CNMB-MYMV-08-08-05 164.8 a-d 1133 a 144.8 a-d 141
CNMB-MYMV-08-08-07 185.0 a-d 93.8 ab 130.8 a-e 136
CNMB-MYMV-08-08-08 174.0 a-d 61.3 a-d 109.8 de 115
CNMB-MYMV-08-08-09 211.5 ab 75.3 a-d 122.8 cde 136
CNMB-MYMV-08-08-13 142.8 bcd 76.0 a-d 122.3 cde 114
NM92 190.5 a-d 93.0 ab 107.5 de 130

NM54 168.5 a-d 66.3 a-d 120.3 cde 118

CN 72 167.0 a-d 80.0 a-d 150.8 abc 133

KPS 2 134.0 bcd 90.5 a-d 111.3 cde 112

6601 182.0 a-d 77.3 a-d 140.3 a-d 133

Ramzan 153.3 bcd 275d 128.3 b-e 103

CN 84-1 177.8 a-d 53.1 ad 163.8 ab 131

CV. (%) 26.4 49.1 18.1




Table 9. 1,000 seeds weight of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Standard Yield Trial,

Late Rainy season 2014.

Line/variety 1,000 seeds weight (g)
CNFCRC SKTARDC PHLSRDC Average

CNMB-MYMV-08-01-04 49.0 kl 449 e 47.3 jk 4a7.1
CNMB-MYMV-08-05-02 52.1 ik 49.3 cde 48.4 h-k 50.0
CNMB-MYMV-08-05-07 56.8 f-i 49.5 cde 514 f 525
CNMB-MYMV-08-05-09 55.8 ¢ghi 53.6 c 50.5 g 53.3
CNMB-MYMV-08-05-10 62.0 cde 588 Db 55.5 b-e 58.8
CNMB-MYMV-08-05-11 63.1 cd 59.3 b 55.1 b-f 59.2
CNMB-MYMV-08-06-04 53.1 hk 51.0 cd 48.3 h-k 50.8
CNMB-MYMV-08-06-08 49.9 jkl 47.6 de 49.7 hij 49.1
CNMB-MYMV-08-06-09 68.8 b 60.4 b 585b 62.6
CNMB-MYMV-08-07-01 56.4 f-i 47.0 de 51.2 f 51.5
CNMB-MYMV-08-07-02 59.8 d-g 625Db 57.6 bc 59.9
CNMB-MYMV-08-07-03 57.8 e-h 60.3 b 55.6 b-e 57.9
CNMB-MYMV-08-07-14 55.4 ghi 51.1 cd 52.4 d-h 53.0
CNMB-MYMV-08-08-05 60.0 d-¢ 59.0 b 54.2 c-g 57.8
CNMB-MYMV-08-08-07 49.1 kl 48.2 de 47.3 jk 48.2
CNMB-MYMV-08-08-08 53.4 h-k 452 e 49.6 hij 49.4
CNMB-MYMV-08-08-09 46.9 | 457 e 45.1 k 459
CNMB-MYMV-08-08-13 50.3 jkl 48.7 de 45.2 k 48.0
NM92 50.1 jkt 46.7 de 50.9 ¢ 49.3

NM54 49.0 kl 46.7d 48.1 ijk a8.7

CN 72 65.1 bc 73.2 a 66.2 a 68.2

KPS 2 61.3 c-f 58.6 b 56.3 bcd 58.7

6601 38.3m 329 f 33.1 L 34.7
Ramzan 54.4 hij 47.6 de 52.0 e-i 51.3

CN 84-1 734 a 70.1 a 679 a 70.5

CV. (%) 56 5.5 4.8
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Table 10. Yield and Yield Components of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Regional Yield Trial,

Late Rainy season 2015 at Chai Nat Field Crops research Center.

No Line/Variety Plant Pod/ Pod Seed/ 1,000 seed Yield MYMVY
height (cm) plant length(cm) pod Weight(g) (kg/rai)
1 CNMB-MYMV-08-01-04 68.7 b-h 24.0 bc 9.6 jk 12.9 cde 45.9 jk 204 a-f 2
2 CNMB-MYMV-08-05-02 59.3 gh 21.5 b-e 10.4 ¢h 13.5 ab 49.3 f 179 d-i 1
3 CNMB-MYMV-08-05-07 71.4 af 20.5 b-e 10.7 efg 13.1 b-e 19.5 f-i 199 a-g 4
4 CNMB-MYMV-08-05-09 70.3 a-f 260 b 10.6 fg 13.2 a-e 51.8 efg 207 a-f 2
5 CNMB-MYMV-08-05-10 64.2 d-h 19.0 cde 11.0 cde 13.1 b-e 55.3 bed 183 c-h 1
6 CNMB-MYMV-08-05-11 74.0 a-d 19.6 cde 119 a 13.7 a 583 Db 201 a-f 4
7 CNMB-MYMV-08-06-04 76.7 ab 21.3 bcd 10.4 ¢h 13.4 abc 49.5 f-i 217 a-e -
8 CNMB-MYMV-08-06-08 65.5 c-h 23.2 bc 9.5 jk 12.6 ef 50.0 fgh 217 a-e -
9 CNMB-MYMV-08-06-09 65.3 c-h 153 e 11.1 cde 12.7 def 633a 139 i 2
10 CNMB-MYMV-08-07-01 61.9 e-h 21.8 bcd 10.4 ¢h 12.8 def 50.0 fgh 185 c-h 1
11 CNMB-MYMV-08-07-02 65.3 c-h 19.1 cde 11.1 cd 13.2 a-e 575b 206 a-f 4
12 CNMB-MYMV-08-07-03 68.7 b-h 16.8 de 11.4 bc 13.4 abc 584 Db 190 b-h 2
13 CNMB-MYMV-08-07-14 61.0 feh 20.0 cde 10.9 def 13.2 a-d 52.8 def 156 hi 1
14 CNMB-MYMV-08-08-05 76.0 ab 19.7 cde 11.8 ab 13.6 ab 57.1 bc 184 c-h 4
15 CNMB-MYMV-08-08-07 72.3 a-e 23.7 bc 9.9ij 123 f 46.0 ijk 174 e-i -
16 CNMB-MYMV-08-08-08 74.0 a-d 23.1 bc 10.1 hi 13.3 a-d 49.3 1 219 a-d 1
17 CNMB-MYMV-08-08-09 77.9 ab 23.8 bc 9.4k 13.2 ad 433 k 192 b-h -
18 CNMB-MYMV-08-08-13 68.5 b-h 22.1 bcd 10.0 hi 13.1 b-e 46.6 hij 201 a-f -
19 NM92 585 h 18.9 cde 9.8 ij 12.7 def 49.0 ¢ 225 abc 1
20 NM54 68.7 b-h 22.9 bc 10.3 gh 12.9 cde 48.8 g 202 a-f -
21 CN 72 79.4 a 18.8 cde 10.7 d-g 13.4 abc 64.3 a 238 a 7
22 KPS 2 d-h 16.7 de 114 c 13.5ab 57.5b 157 ghi 3
23 6601 68.7 b-h 24.0 bc 9.6 jk 12.9 cde 45.9 jk 204 a-f 2
24 Ramzan 59.3 ¢h 21.5 b-e 10.4 gh 13.5ab 49.3 1 179 d-i 1
25 CN 84-1 71.4 a-f 20.5 b-e 10.7 efg 13.1 b-e 19.5 f-i 199 a-g [

CV. (%) 9.0 15.6 2.6 27 4.2 13.1




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

Y Number of plants that MYMV infected

Table 11. Yield and Yield Components of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance:

Regional Yield Trial, Late Rainy season 2015 at Sukothai Agricultural Research and Development Center.
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No Line/Variety Plant Pod/ Pod Seed/ 1,000 seed Yield MYMVY
height(cm) plant Length(cm) pod Weight(g) (kg/rai)
1 CNMB-MYMV-08-01-04  64.5 a-d 17.3 bc 8.6 ijk 11.1c 41.2 ijk 88.4 b-e -
2 CNMB-MYMV-08-05-02  58.7 cde 14.8 b-g 9.1 e 11.8 abc  48.7 e-i 87.2 b-e -
3 CNMB-MYMV-08-05-07  60.0 a-e 13.7 b-h 8.7 gk 11.4 bc 50.3 c-h 93 b-e -
a4 CNMB-MYMV-08-05-09  66.8 a-d 13.7 b-h 9.5a¢ 122 abc  50.1 d-h 92 b-e -
5 CNMB-MYMV-08-05-10  58.0 cde 10.1 gh 9.4 a-i 110 c 54.4 b-f 83 b-e -
6 CNMB-MYMV-08-05-11  63.2 a-e 12.7 c-h 9.9 a-d 12.5 ab 57.5 bcd 93 b-e -
7 CNMB-MYMV-08-06-04  70.6 a-d 15.4 b-f 9.5ag 122 abc 521 cg 80 b-e -
8 CNMB-MYMV-08-06-08  55.1 de 16.2 b-e 8.8 f-k 11.5abc  50.1 d-h 99 abc -
9 CNMB-MYMV-08-06-09  66.3 a-d 11.7 d-h 9.8 a-e 12.2 abc 559 b-e 80 b-e -
10 CNMB-MYMV-08-07-01  60.8 a-e 12.1 d-h 9.2 ¢ 11.8 abc  48.7 e-i 98 a-d -
11 CNMB-MYMV-08-07-02  59.7 b-e 10.8 fgh 9.1 e 11.6 abc  56.7 bcd 82 b-e -
12 CNMB-MYMV-08-07-03  64.8 a-d 11.6 d-h 10.1 a 11.8 abc  58.1 bc 60 e -
13 CNMB-MYMV-08-07-14  64.5 a-d 11.2 e-h 10.0 ab 126 a 49.9 d-h 93 b-e -
14 CNMB-MYMV-08-08-05  63.2 a-e 12.1 d-h 10.0 abc 12.4 ab 57.7 bcd 67 cde -
15 CNMB-MYMV-08-08-07  64.7 a-d 13.8 b-h 8.6 h-k 11.4 bc 43.7 h-k 92 b-e -
16 CNMB-MYMV-08-08-08  68.6 a-d 14.5 b-g 8.9 f 12.0 abc  46.8 f+j 88 b-e -
17 CNMB-MYMV-08-08-09  79.2 a 219 a 8.3 jk 12.1abc  39.8 jk 86 b-e -
18 CNMB-MYMV-08-08-13  77.9 ab 15.0 b-g 9.1 d4 11.8abc 47814 126 a -
19 NM92 65.8 a-d 17.5 abc 9.3 a-i 12.2 abc  46.7 f+j 111 ab -
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20 NM54 71.6 ad 15.5 b-f 9.4 a-h 11.7 abc  46.4 ¢+ 91 b-e -
21 CN 72 61.5 a-e 12.7 ¢c-h 9.3 b-i 11.7abc  66.4 a 64 de -
22 KPS 2 55.7 de 9.3 h 9.6 a-f 12.4 ab 57.2 bcd 60 e -
23 6601 79.0 a 18.4 ab 8.1k 12.4 ab 38.0 k 96 a-d -
24 Ramzan 44.7 e 13.4 c-h 8.9 f 11.3 bc 523 c-¢ 111 ab -
25 CN 84-1 76.0 abc 16.4bcd 9.7 a-f 12.1 abc  60.3 ab 89 b-e -

CV. (%) 17.1 211 55 5.9 9.2 22.5 -

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

Y Number of plants that MYMV infected

Table 12. Yield and Yield Components of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Regional Yield Trial,

Late Rainy season 2015 at Phitsanulok Seed Research and Development Center.

No Line/Variety Plant height Pod/ Pod Seed/ 1,000 seed Yield MYMV
(cm) plant length(cm) pod Weight(g) (kg/rai) v
1 CNMB-MYMV-08-01-04  62.8 cdefg 18.2 a 9.1¢h 11.7 a 41.8 ] 140 bcd -
2 CNMB-MYMV-08-05-02  58.9 defg 14.7 bcdef 9.9 cdefg 12.1a 45.2 ghij 157 ab -
3 CNMB-MYMV-08-05-07  64.4 bcdef 14 4 bcdef 9.8 cdefe 11.6 a 47.3 fghi 139 bcd -
a4 CNMB-MYMV-08-05-09  63.1 cdefg 14.0 bcdef 9.8 cdefg 11.7 a 47.2 fghi 149 bcd -
5 CNMB-MYMV-08-05-10  57.8 efg 13.5 cdef 10.1 abcde 118 a 48.9 defgh 137 bcd -
6 CNMB-MYMV-08-05-11  69.5 abcd 11.8 f 10.7 a 118 a 52.3 bcd 148 bcd -
7 CNMB-MYMV-08-06-04  63.4 cdefg 11.8 f 9.5 defgh 11.5a 47.7 efghi 123 bcd -
8 CNMB-MYMV-08-06-08  58.4 defg 16.5 abc 9.2 fgh 10.4 bc 45.2 ghij 153 abc -
9 CNMB-MYMV-08-06-09  63.0 cdefg 12.9 ef 10.3 abcd 118 a 54.3 bc 141 bcd -
10 CNMB-MYMV-08-07-01  59.2 defg 13.9 bcdef 9.8 cdefg 11.7 a 44.6 hij 139 bcd -
11 CNMB-MYMV-08-07-02  64.9 bcdef 13.7 cdef 10.0 bcdef 118 a 51.2 cdef 156 ab -
12 CNMB-MYMV-08-07-03  66.2 abcdef 13.6 cdef 10.2 abcde 11.7 a 48.7 defgh 122 bcd -

—
[SN]

CNMB-MYMV-08-07-14  55.1 fg 14.1 bedef 9.8 cdefg 11.6a 45.7 ghij 119 cd -
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14 CNMB-MYMV-08-08-05  70.7 abc 12.3 ef 10.7 ab 119 a 49.6 defg 139 bcd
15 CNMB-MYMV-08-08-07  74.7 ab 15.0 bcde 9.7 defg 11.5a 44.9 hij 122 bcd
16 CNMB-MYMV-08-08-08  71.5 abc 16.1 abcd 10.1 abcde 120 a 43.6 ij 147 bcd
17 CNMB-MYMV-08-08-09  70.8 abc 14.5 bcdef 8.8 h 11.6 a 419 134 bcd
18 CNMB-MYMV-08-08-13  67.8 abcde 15.0 bcde 9.5 efgh 118 a 42.0 j 144 bcd
19 NM92 57.0 efg 13.0 ef 10.0 abcdef 118 a 45.1 ghij 133 bcd
20 NM54 52.2 ¢ 12.7 ef 9.4 efgh 10.0 c a4.1jj 142 bcd
21 CN 72 60.8 cdefg 16.8 ab 8.11i 11.7 a 34.4 k 117d
22 KPS 2 379h 13.0 ef 9.6 defg 10.6 b 51.9 cde 131 bcd
23 6601 772 a 12.7 ef 10.7 ab 11.7 a 56.4 ab 185 a
24 Ramzan 75.0 ab 13.0 ef 10.0 abcde 115a 59.6 a 183 a
25 CN 84-1 64.3 bcdef 13.1 def 10.5 abc 120 a 52.4 bcd 150 bcd
CV. (%) 10.7 12.6 4.6 3.6 5.7 14.4

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

Y Number of plants that MYMV infected

Table 13. Yield of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Regional Yield Trial, Late Rainy season

2015.
Line/variety Yield (kg/rai)
CNFCRC SKTARDC PHLSRDC Average
CNMB-MYMV-08-01-04 204 140 88 144.4
CNMB-MYMV-08-05-02 179 157 87 140.8
CNMB-MYMV-08-05-07 199 139 93 143.6
CNMB-MYMV-08-05-09 207 149 92 149.4
CNMB-MYMV-08-05-10 183 137 83 134.6
CNMB-MYMV-08-05-11 201 148 93 147.3
CNMB-MYMV-08-06-04 217 123 80 139.9



CNMB-MYMV-08-06-08 217 153 99 156.3

CNMB-MYMV-08-06-09 139 141 80 119.6
CNMB-MYMV-08-07-01 185 139 98 140.5
CNMB-MYMV-08-07-02 206 156 82 147.6
CNMB-MYMV-08-07-03 190 122 60 123.8
CNMB-MYMV-08-07-14 156 119 93 122.9
CNMB-MYMV-08-08-05 184 139 67 129.9
CNMB-MYMV-08-08-07 174 122 92 129.1
CNMB-MYMV-08-08-08 219 147 88 151.4
CNMB-MYMV-08-08-09 192 134 86 137.5
CNMB-MYMV-08-08-13 201 144 126 157.0
NM92 225 133 111 156.5

NM54 202 142 91 145.0

CN 72 238 117 64 139.6

KPS 2 157 131 60 116.2

6601 165 185 96 148.7

Ramzan 202 183 111 165.4

CN 84-1 232 150 89 157.0

CV. (%) 13.1 14.4 225

Table 14. 1,000 seeds weight of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance: Regional Yield Trial,

Late Rainy season 2015.

Line/variety 1,000 seeds weight (g)
CNFCRC SKTARDC PHLSRDC Average




CNMB-MYMV-08-01-04 459 41.8 41.2 43.0
CNMB-MYMV-08-05-02 49.3 45.2 48.7 ar7
CNMB-MYMV-08-05-07 49.5 47.3 50.3 49.0
CNMB-MYMV-08-05-09 51.8 472 50.1 49.7
CNMB-MYMV-08-05-10 55.3 48.9 54.4 529
CNMB-MYMV-08-05-11 58.3 523 57.5 56.0
CNMB-MYMV-08-06-04 49.5 ar.7 52.1 49.8
CNMB-MYMV-08-06-08 50.0 45.2 50.1 48.4
CNMB-MYMV-08-06-09 63.3 54.3 55.9 57.8
CNMB-MYMV-08-07-01 50.0 44.6 48.7 47.8
CNMB-MYMV-08-07-02 575 51.2 56.7 55.1
CNMB-MYMV-08-07-03 58.4 48.7 58.1 55.1
CNMB-MYMV-08-07-14 52.8 457 49.9 49.4
CNMB-MYMV-08-08-05 57.1 49.6 57.7 54.8
CNMB-MYMV-08-08-07 46.0 44.9 43.7 44.9
CNMB-MYMV-08-08-08 49.3 43.6 46.8 46.5
CNMB-MYMV-08-08-09 43.3 419 39.8 41.7
CNMB-MYMV-08-08-13 46.6 42.0 47.8 455
NM92 49.0 45.1 46.7 46.9

NM54 48.8 44.1 46.4 46.4

CN 72 64.3 34.4 66.4 55.0

KPS 2 575 519 57.2 555

6601 35.1 56.4 38.0 43.2

Ramzan 539 59.6 523 553

CN 84-1 65.3 524 60.3 59.3

CV. (%) 4.2 57 9.2
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Table 15. Yield (kg/rai) of Mungbean Improvement for Mungbean Yellow Mosaic Virus Resistance

in the year of 2013-2015.

Line/variety Yield (kg/rai)
PYT SYT RYT Average

CNMB-MYMV-08-01-04 110 118 144 124
CNMB-MYMV-08-05-02 99 118 141 119
CNMB-MYMV-08-05-07 99 118 144 120
CNMB-MYMV-08-05-09 93 129 149 124
CNMB-MYMV-08-05-10 92 96 135 108
CNMB-MYMV-08-05-11 93 114 147 118
CNMB-MYMV-08-06-04 84 122 140 115
CNMB-MYMV-08-06-08 113 135 156 135
CNMB-MYMV-08-06-09 93 108 120 107
CNMB-MYMV-08-07-01 100 114 140 118
CNMB-MYMV-08-07-02 88 158 148 131
CNMB-MYMV-08-07-03 103 157 124 128
CNMB-MYMV-08-07-14 91 11 123 108
CNMB-MYMV-08-08-05 76 141 130 116
CNMB-MYMV-08-08-07 90 136 129 118
CNMB-MYMV-08-08-08 105 115 151 124
CNMB-MYMV-08-08-09 110 136 137 128
CNMB-MYMV-08-08-13 104 114 157 125
NM92 104 130 156 130

NM54 105 118 145 123

CN 72 115 133 140 129

KPS 2 51 112 116 93

6601 84 133 149 122

Ramzan 85 103 165 118

CN 84-1 132 131 157 140




Table 16. 1,000 seed weight (g) of Mungbean Improvement for Mungbean Yellow Mosaic Virus
Resistance in the year of 2013-2015.

Line/variety 1,000 seed weight (g)
PYT SYT RYT Average

CNMB-MYMV-08-01-04 382 471 43.0 42.8
CNMB-MYMV-08-05-02 457 500 477 47.8
CNMB-MYMV-08-05-07 463 505 49.0 49.3
CNMB-MYMV-08-05-09 46.8 533 49.7 49.9
CNMB-MYMV-08-05-10 456 588 529 52.4
CNMB-MYMV-08-05-11 534 502 56.0 56.2
CNMB-MYMV-08-06-04 455 508 49.8 48.7
CNMB-MYMV-08-06-08 44.9 49.1 48.4 47.5
CNMB-MYMV-08-06-09 55.9 626 578 58.8
CNMB-MYMV-08-07-01 43.9 515 478 41.7
CNMB-MYMV-08-07-02 50.9 509 55.1 55.3
CNMB-MYMV-08-07-03 531 579 55.1 55.4
CNMB-MYMV-08-07-14 473 530 49.4 49.9
CNMB-MYMV-08-08-05 473 578 54.8 53.3
CNMB-MYMV-08-08-07 ala 482 44.9 44.8
CNMB-MYMV-08-08-08 395 49.4 46.5 45.1
CNMB-MYMV-08-08-09 380 459 a1.7 41.9
CNMB-MYMV-08-08-13 403 48.0 45.5 44.6
NM92 4aa4.0 493 46.9 46.7

NM54 46.9 48.7 46.4 47.3

CN 72 58.9 68.2 55.0 60.7

KPS 2 46.2 58.7 555 53.5

6601 33.0 34.7 43.2 37.0

Ramzan 48.6 51.3 55.3 51.7

CN 84-1 58.4 70.5 593 62.7
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