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ABSTRACT

Mungbean breeding for powdery mildew desease resistance using mutation techniques
was carried out in Chai Nat field crops research center in 2006 - 2015. Four mungbean varieties
CN36, CN72, KPS2 and SUT1 were treated with Gamma rays at a rate of 0, 200, 400 and 600
gray. Good agronomic morphologies with Powdery Mildew Disease Resistance were selected.
Yield trials of 3 selected lines were compared to recommend varieties, Chai Nat 36 (CN 36) and
Chai Nat 72 (CN 72). The promising mutant line, CNMB-06-01-40-4, gave the highest yield (204
kg/rai) which was 9 and 33% mean yield higher than those of CN 72 and CN 36, respectively. A
mutant line, CNMB 06-02-60-7 gave largest seeds of 73.1 ¢/1,000 seeds.

Key words: mungbean, breeding, powdery mildew disease, mutation
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7l 2. fiwalan qauds 2550 dudeavia 8 anevug/iug Wanuge Sunuwdesielln S1uauilh
sodu nanAnuazimin 1,000 winuansieiunaadd Tngliaugesewing 27.2.-40 wu. S1uauiln/du
5.4-7.2 i Swaude/iin 8-10 Wil Yntdn 1,000 wia 57.6-71.8 nu wandn 53-124 nn./l5 Tavih
Wedaneiiug CNMB 06-02-20-5Winandnasan 124 nn./ls (Table 2)

7l 2. wsysal goude 2554 SuTeasis 8 aneviug/iug Ianugs Suauindesiu wawde wa
thmiin 1,000 whauansnafumeadn Tngliarmgessning 526-687 wu. Sy 12-15 in
Yiin 1,000 Wi 64-75.7 NS wakAn  280-312 nn./ls Imaﬁ”wﬁmmaﬁuﬁ: CNMB 06-02-20-5 1
HaKAnggn 312 nn./ls (Table 3)

MNMINARes 3 an1uil daudeaia 8 anerius/ius Tinananedsogsening 208-278 Alantu
siols dnTenaneiug CNM06-02-20-5 Tinandnindsgean ganiniugdoun 72 fumauau 2 foumn 36
wazamal WU 9, 9, 12 and 33% Audu Audeafustouin 36 Foum 72 funauau 2 wagamal
oinandaiads 247, 254, 255 wag 208 Alandusols muEy tndin 1,000 wAnindoogsening 61.1-
73.2. n¥u Tnganesitus CNMO06-03-60-7 Witimiin 1,000 wdniadegean Tasganiifusdoum 72 doum
36 uval uaziumauay 2 WAy 1.8, 2.2, 7.8 uay 19.6% mudiiy dudeniugdoum 36 doum 72
fumauau 2 uay uval Thimiin 1,000 whaads 71.6, 71.8, 61.1uay 67.8n5u Mgy (Table 4
and 5)
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S1unuindedy Swiuwdadeiin nandauaziintn 1,000 WEA LANANITUNAER Inglvinuga
991919 42.5-54.0 Wwufluas S1uaulindedu 110.8-14.3 Hn S1uuwdasiolin 11.0-12.5 wia diniin
1,000 lWén 67.3-79.4 n3u wawdn 148-276 Alansuls Aderiugdoun 72 MHnandngean 276
Alansuls (Table 6 )
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S1unudndogiu SIuILLEAsRiN NAKER waziiviin 1,000 WEALANASRUNI9AAR lnglvinugs
SYWIN9 95.1-102.4 WwuRwns shurulinsedy 20-26 Hn sruruwEasieiin 12-13 wéne tndn 1,000
R 62.5-72.5 n¥u Handn 124-236 Alanfusiels Tnodaderanssiug CNMB 06-01- 40- 4 Tsinanan
gaan 236 Alansusiels (Table 10)
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sols duTeraneug CNMB 06-01-40-4 Tinandniadogean 171 Alanfusels ganinfugdoum 36
YYUIN 72 ANTLNILEY 2 Wag UNdl WNAU 8, 13, 32 way 46% MIua1nu é"m,%mﬁ’ui%’aum 36 YU
72 fumduan 2 wazaval Winandeiads 158, 151, 129 uay 117 Alanfusield audrdy il
1,000 Wwanndsegszning 61.6-70.5 n3u Tawaneiiug CNMB  06-01-40-4 uay CNMB 06-02-20-5 19
thnifn 1,000 winndgean duTeaiusdeum 36 doum 72 Aunsuau 2 uay unal Toiemin
1,000 Wwinids 70.4, 70.1, 61.6 Wa 65.3 N3 MUAU (Table 11 and 12)
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TAugasening 52.2-68.0 wufiuns S1wiuiindesiuy 11.4-13.8 Hn Sruwwdinseiin 11.3-13.0 wén
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Tinandnasan 347 Alansusiels lunulsasuds (Table 13)
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AYINEITENIN 41.2-66.7 wuRiuas Suiuiindesiu 11-17 dn Sruduwdeseiln 10-12 wéia Ymiin
1,000 widn 67.9-80.7 n¥u wandn 106-124 Alanusiels Tnedudoasiugdoum 72 Tinanangean 124
Alansusiels Azuuumaialsasdariiiv 1 lngmsifnades vuluegsening 1-10% (Table 14)
fidsminvauunu qauds 2556 Ugniuil 3 unsiau 2556 dauTesis 8 aneriug/ius Whaugs
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ANGITENING 24.4-29.6 LwuURIAT IuIURN/AU 6-9 En Fruuudnseln 5-7 Waa 5’11/11"5?11,000
wén 70.1-83.4 n¥u nawdn 79-98 Alan3u/ls Taedudvraneius CNMB 06-01-20-14 Tinandngan
98 Alansw/ls pzuuunsifalsasdariniu 1 laensifinadesuuluegsening 1-10% (Table 15)
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Aunanay 2 wazama 1 Winandnaay 165, 173, 171 way 163 Alandusols audidu tiviin 1,000
winleAegTzning 65.8-78.5 n3u laganeiug CNMB 06-03-60-7 Tshinnifn 1,000 wdnledgaan i
WeaiustauIm 36 Towm 72 AMUILEY 2 uag Und 1 Tohiwtn 1,000 wiande 75.2, 75.6, 65.8 was
70.4 31 AuawU (Table 16 and 17)
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Srunuilndedu 11-13 Hn Swaumdadeiin 11-13 wia dwidn 1,000 win 61.9-72.6 n¥u wandn 93-
131 Alandusiels Aderiugiumnsuay 2 Wnandngsaa 131 Alanusels madulsasudeegszning
1-3% (Table 18)
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1,000 Wwan waznandaselsunndaiunieada snviu Suudesiein Inelianugesewing 37.7-54.0
AT S1wuiindedy 12-16 #n Swduwdndein 11 wan thwtin 1,000 win 65.6-76.2 nfal
NawdAn 198-275 Alansusiols Tnedndetusfoum 72 Winandngean 275 Alansudels maidulses
wlaegsening 4.4-11.1% (Table 19)
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widadeiln liunnsnafu wdliimidn 1,000 wha uagnandnselsuandisiunaadn Ineliaug
5eine 26.1-30.7 wuRiuns Sruauiinsedu 9-13 dn Srunuwdedeiin 11 wha 1wiin1,000 wén
60.8-73.5 N$u wandn 104-162 Alan3usiels Tnedadeiusiumnauay 2 Wuandngean 162 Alansuse
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15 mslulsmsudsegsening 5.8-11.1% (Table 20)
fidmiafiwalon gauda 2557 daudearis 8 aeius/iug Tanugs S1uauilndedu wazdiuay
wiedeiln luuensistu udlshimin 1,000 Wia wasnandnsels wanFnafunnsaam lnglvinauas
SYWINe 36.5-47.0 WURWAS S1uaulln/fu 10-12 Hn srunuwdasielin 10-12 Wéa Wmdn 1,000 wén
60.7-74.7 N3 wawdn 97-155 Alan3usiels Tneduderaneiug CNMB06-02-20-5 Tinandngsan 155
Alansusials nsdulsasuiliegszning 6.9-24.4% (Table 21)
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15 dderanentug CNMB 06-01-40-4 Tinananiadugean 168 Alansusels geninusdoum 36 Foum
72 MWNGLAY 2 WAy und 1 Seway 7, 6, 12 way 20 MUanu fi"gl,%mﬁuﬁf%’amw 36 YU 72
funauay 2 wazuma 1 Winandands 157, 158, 150 way 140 Alandusiols auddu wivdn 1,000
winaivogsening 64.8-73.3 nu Tnganeiug CNMB 06-02-20-5 Tsiiwiin 1,000 winadsgean &
WeiugdeuIm 36 TeuIm 72 MUNLEY 2 wae und 1 Whhomin 1,000 winwmdes 73.1, 72.4, 64.8
way 70.6 NTU MINERU (Table 22 and 23)
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nawzdsennuadauden 300 nfu daudeais 4 e Wanuemanvesdasen 5.75-
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flsnunsnsdamindoum gauds 2558 Ugniuil 19 Funau 2557 WuReriuil 9-10 fuau
2558 i 6 angwiug/iug Warugessaing 37.7-07.7 wufiuas Snulindedu 15-25 Hn S
wia/iin 10-12 whn eueniln 8.6:9.1 wuRwns Yutin 1,000 win 64-75 N3 wawEn 47-199
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(Table 26)
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soiln 11-14 wén AnueaEn 9-11 wwufwng 1sen 1,000 WAA 69-74 nSu wawds 113-178 Alansy/
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3-4 (Table 27)
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Alansu/ls Inefudoraeiug CNMB 06-03-60-7 Trinanangagn 91 Alansu/ls madulsasudavindy

1 (Table 28)
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(Table 29)
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Table 1 Yield and yield component in mungbean farmer yield trial in the dry seasons of 2011, Chai Nat

Line/Variety Height Seed/po 1,000 seed Yield Powdery mildew
(cm) Pod/plant

weight (kg/rai Natural Artificial




(gm) Condition¥  Inoculation?

CNMO06-01- 20- 14 91.1 a 158 b 119 a 715 a 342  abc 1.5 64.9a
CNMO06-01- 40- 4 89.5 a 19.2 a 115 a 739 a 426 a 1 62.1a
CNMO06-02- 20- 5 931 a 162 b 122 a 739 a 398 ab 1.5 64.1a
CNMO06-03- 60- 7 925 a 179 ab 119 a 725 a 300 bc 1.2 56.6a
CN 36 957 a 171 ab 123 a 729 a 346 ab 1.7 64.9a
CN 72 939 a 16.1 b 125 a 731 a 346 abc 1.5 66.5a
KPS 2 970 a 179 ab 126 a 619 b 384 ab 2 63.7a
SUT 1 956 a 18.1 ab 121 a 649 b 258 ¢ 1.5 58.3a

CV% 5.00 9.61 5.47 3.6 19.74 13.55

Means followed by the same letters were not significantly different at P = 0.05

Yisual rating score : 1 = no infection 5 = severe infection

Table 2 Yield and yield component in mungbean farmer yield trial in the dry seasons of 2011, Pitsanulok

Line/Variety Height 1,000 seed Yield Powdery
Pod/plant Seed/pod

(cm) weight (gm) (kg/rai mildew!
CNMO06-01- 20- 14 38.8 a 59 a 93 ab 718 a 1084 a 0
CNMO06-01- 40- 4 323 bc 64 a 90 ab 69.3 ab 90.3 ab 0
CNMO06-02- 20- 5 397 a 6.0 a 9.7 a 675 ab 1247 a 0
CNMO06-03- 60- 7 2712 ¢ 63 a 90 ab 713 a 534 b 0
CN 36 344 ab 54 a 100 a 68.8 ab 107.2 a 0
CN 72 402 a 72 a 95 ab 69.6 ab 1179 a 0
KPS 2 30.7 bc 59 a 98 a 576 ¢ 89.9 ab 0
SUT 1 30.7 bc 59 a 81 b 665 b 86.9 ab 0

CV% 11.92 20.81 9.49 4.28 30.62

Means followed by the same letters were not significantly different at P = 0.05

Wisual rating score : 1 = no infection 5 = severe infection

Table 3 Yield and yield component in mungbean farmer yield trial in the dry seasons of 2011, Phetchabun

Line/Variety Height 1,000 seed Yield Powdery
Pod/plant

(cm) weight (gm) (kg/rai mildew?
CNMO06-01- 20- 14 62.8 ab 147 a 737 b 311 a 2
CNMO06-01- 40- 4 637 a 145 a 728 bc 309 a 2
CNMO06-02- 20- 5 677 a 12 b 732 b 312 a 2
CNMO06-03- 60- 7 526 ¢ 13 b 757 a 302 a 2
CN 36 679 a 127 b 73.1  bc 289 a 3
CN 72 68.7 a 13 b 729 bc 299 a 3
KPS 2 56.1 bc 122 b 640 d 292 a 2
SUT 1 538 ¢ 147 a 722 ¢ 281 a 2

CV% 7.76 6.67 9.44 0.8

Means followed by the same letters were not significantly different at P = 0.05

severe infection

YWisual rating score :

Table 4. Yield in mungbean farmer yield trial tested in the dry seasons of 2011.

12

1 = no infection 5 =



Yield (kg/rai)

Line/variety

Chai Nat Pitsanulok Petchabun Average
CNMO06-01- 20- 14 342 108 311 254
CNMO06-01- 40- 4 426 90 309 275
CNMO06-02- 20- 5 398 125 312 278
CNMO06-03- 60- 7 300 53 302 218
CN 36 346 107 289 247
CN 72 346 117 299 254
KPS 2 384 90 292 255
SUT 1 258 87 281 209

Table 5 1,000 seed weight in mungbean farmer yield trial tested in the dry seasons of 2011

Line/variety 1,000 seed weight (g)
Chai Nat Pitsanulok Petchabun Average
CNMO06-01- 20- 14 71.5 71.8 73.7 72.4
CNMO06-01- 40- 4 73.9 69.3 72.9 72.0
CNMO06-02- 20- 5 73.9 67.5 73.2 71.5
CNMO06-03- 60- 7 72.5 713 75.8 73.2
CN 36 72.9 68.8 73.1 71.6
CN 72 73.1 69.6 72.9 71.9
KPS 2 61.9 57.6 64.1 61.2
SUT 1 64.9 66.5 72.2 67.9

Table 6. Yield and yield component in mungbean farmer yield trial in the dry seasons of 2012, Chai Nat

Line/Variety Height 1,000 seed Yield Powdery
(cm) Pod/plant  Seed/pod weight (gm) (kg/rai mildew
CNM06-01- 20- 14 487 b 120 ab 125 ab 794 a 239 a 3
CNMO06-01- 40- 4 498 ab 132 ab 120 ab 79.1 a 242 a 3
CNMO06-02- 20- 5 50.0 ab 136 a 123 ab 776 a 240 a 3
CNMO06-03- 60- 7 409 ¢ 13.0 ab 110 ¢ 763 a 151 b 25
CN 36 523 ab 133 a 120 ab 78.1 a 242 a 35

CN 72 540 ab 143 a 121 ab 79.1 a 276 a 3



KPS 2 430 c 108 b 123 ab 673 ¢ 148 b 3
SUT 1 425 ¢ 132 ab 117 b 72 b 166 b 2.5

CV% 6.45 11.75 3.57 3.02 13.67

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

Wisual rating score : 1 = no infection 5 = severe infection

Table 7. Yield and yield component in mungbean farmer yield trial in the dry seasons of 2012, Phetchabun

Line/Variety Height 1,000 seed Yield Powdery
(cm) Pod/plant  Seed/pod weight (gm) (kg/rai mildew?

CNMO06-01- 20- 14 62.7 a 9 a 11.8 ab 736 c 9 b 2

CNMO06-01- 40- 4 565 a 10 a 109 ¢ 754 b 111 a 2

CNMO06-02- 20- 5 61.0 a 8 a 115 bc 762 ab 57 d 2

CNMO06-03- 60- 7 62.0 a 10 a 11.0 bc 773 a 102 ab 2

CN 36 593 a 8 a 115 bc 76.1 ab 72 ¢ 3

CN 72 46.1 a 10 a 115 bc 76.0 ab 69 ¢ 3

KPS 2 529 a 10 a 123 ab 657 e 100 ab 2

SUT 1 536 a 11 a 112 bc 69.1 d 112 a 1

CV% 17.48 28.97 4.11 1.25 8.93

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

Yisual rating score : 1 = no infection 5 = severe infection

Table 8. Yield and yield component in mungbean farmer yield trial in the dry seasons of 2012, Nakhonratchasima

Line/Variety Height 1,000 seed Yield Powdery
Pod/plant Seed/pod

(cm) weight (gm) (kg/rai mildew?
CNMO06-01- 20- 14 451 abc 265 a 96 b 62.5 abc 112 a 5
CNM06-01- 40- 4 40.2 c 2712 a 9.0 < 64.1 ab 128 a 5
CNMO06-02- 20- 5 40.4  bc 254 a 98 b 64.7 a 119 a 5
CNMO06-03- 60- 7 40.7  bc 253 a 99 b 64.2 a 85 a 5
CN 36 40.7  bc 257 a 89 < 62.5 abc 134 a 5
CN 72 416 abc 254 a 95 b 61.0 bc 105 a 5
KPS 2 46.1 ab 234 a 11.1 a 552 d 148 a 5
SUT 1 470 a 323 a 88 ¢ 595 ¢ 126 a 4.5

CV% 8.22 14.85 3.33 2.89 19.3

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

Wisual rating score : 1 = no infection 5 = severe infection

Table 9. Yield and yield component in mungbean farmer yield trial in the late rainy seasons of 2012, Nakhonsawan

Line/Variety Height 1,000 seed Yield Powdery
Pod/plant Seed/pod
(cm) weight (gm) (kg/rai mildew?




CNMO06-01- 20- 14 883 a 142 ab 129 a 64.1 a 123 ab 0
CNM06-01- 40- 4 850 ab 151 ab 123 a 641 a 136 a 0
CNM06-02- 20- 5 80.2 bc 171 a 121 a 63.4 a 91  bcd 0
CNMO06-03- 60- 7 79.4  bc 166 a 125 a 60.3  bc 79 o 0
CN 36 78.7 bc 16.3 ab 123 a 64.4 a 137  a 0
CN 72 78.6 bc 169 a 123 a 62.1 ab 123 ab 0
KPS 2 774 cd 168 a 126 a 575 d 117 abc 0
SUT 1 716 d 132 b 121 a 583 cd 57 d 0
CV% 5.35 13.00 4.13 2.8 233

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

Wisual rating score : 1 = no infection 5 = severe infection

Table 10. Yield and yield component in mungbean farmer yield trial in the late rainy seasons of 2012, Chai Nat

Line/Variety Height 1,000 seed Yield Powdery

(cm) Pod/plant  Seed/pod weight (gm) (kg/rai mildew?
CNMO06-01- 20- 14 97.5 ab 204 ab 12.6  abc 70.4 ab 180 abc 0
CNMO06-01- 40- 4 95.2 b 21.8 ab 122 bc 70.0 ab 236 a 0
CNMO06-02- 20- 5 1020 a 19.6 ab 126 ab 70.8 ab 180 abc 0
CNMO06-03- 60- 7 100.0 ab 187 b 121 bc 71.6 a 154 bc 0
CN 36 97.7 ab 20.8 ab 128 ab 71.1 ab 206 abc 0
CN 72 1024 a 20.2 ab 127 ab 72.5 a 182  abc 0
KPS 2 95.1 b 258 ab 130 a 62.5 C 134 ¢ 0
SUT 1 101.2 ab 203 ab 119 ¢ 67.9 b 124 ¢ 0
CV% 4.06 18.72 3.36 3.0 21.8 0

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

Wisual rating score : 1 = no infection 5 = severe infection

Table 11. Yield in mungbean farmer yield trial tested in the dry seasons of 2012.

Line/variety Yield (kg/rai)
Chai Nat Petchabun  Nakhonratchasim Nakhonsawa Chai Nat Average
a n
CNMO06-01- 20-14 239 94 112 123 180 149
CNMO06-01- 40- 4 242 111 128 136 236 171
CNMO06-02- 20- 5 240 57 119 91 180 137
CNMO06-03- 60- 7 151 102 85 79 154 114
CN 36 242 72 134 137 206 158
CN 72 276 69 105 123 182 151
KPS 2 148 100 148 117 134 129

SUT 1 166 112 126 57 124 117




Table 12. 1,000 seed weight in mungbean farmer yield trial tested in the dry seasons of 2012

Line/variety 1,000 seed weight (g)
Chai Nat Petchabun  Nakhonratchasima Nakhonsawan Chai Nat Average

CNMO06-01- 20- 14 79.4 73.6 62.5 64.1 70.4 70.0

CNMO06-01- 40- 4 79.1 75.4 64.1 64.1 70.0 70.5

CNMO06-02- 20- 5 77.6 76.2 64.7 63.4 70.8 70.5

CNMO06-03- 60- 7 76.3 77.3 64.2 60.3 71.6 69.9

CN 36 78.1 76.1 62.5 64.4 71.1 70.4

CN 72 79.1 76.0 61.0 62.1 72.5 70.1

KPS 2 67.3 65.7 55.2 57.5 62.5 61.6

SUT 1 72.0 69.1 59.5 58.3 67.9 65.3

Table 13 Yield and yield components of mungbean farmer yield trial in the dry season of 2013, Chai Nat.
Line/Variety Height 1,000 seed Yield PM Y
(cm) Pod/plant Seed/pod weight (gm) (kg/rai)
CNMBO06-01-20-14 613 ab 13.8 122 ab 721 a 276 0
CNMBO06-01-40-4 583 ab 13.2 122 ab 718 a 347 0
CNMB06-02-20-5 59.7 ab 12.7 128 a 714 a 306 0
CNMB06-03-60-7 54.7 ab 11.9 121 ab 724 a 317 0
CN 36 652 ab 13.6 124  a 704 a 294 0
CN 72 68.0 a 13.4 130 a 725 a 315 0
KPS 2 522 b 114 126 a 594 ¢ 300 0
SUT 1 55.8 ab 12.4 113 b 670 b 304 0
CV. (%) 13.4 13.1 5.2 2.7 15.2

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
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Y Rating score (0-5) of Powdery mildew disease based on the method described by Gawande and Patil (2003) (virulent level rating from

score: 0 to highly susceptible level rating score: 5); 0 = No symptom, 1 = 1-10% leaf area infected, 2 = 11-25% leaf area infected, 3 =

26-50% leaf area infected, 4 = 51-75% leaf area infected and 5 = 76-100% leaf area infected

Table 14 Yield and yield components of mungbean farmer yield trial in the dry season of 2013, Phetchabun.

Line/Variety Height 1,000 seed Yield PM Y
Pod/plant Seed/pod
(cm) weight (gm) (kg/rai)
CNMBO06-01-20-14 46.5 a 11 b 10 b 727 b 106 1
CNMB06-01-40-4 439 ab 17 a 10 b 738 b 110 1
CNMB06-02-20-5 449 ab 12 ab 11 ab 723 b 114 1
CNMBO06-03-60-7 412 b 13 ab 11 ab 80.7 a 111 1
CN 36 451 ab 11 b 11 ab 718 b 111 1
CN 72 46.7 a 12 ab 10 ab 712 bc 124 1
KPS 2 424  ab 12 ab 12 a 679 c 119 1
SUT 1 417 b 16 ab 11 ab 738 b 106 1




CV. (%)

6.1

25.6

6.9

3.3

11.6

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

Table 15 Yield and yield components of mungbean famer yield trial in the dry seasons of 2013, Khon Kaen.
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Line/Variety Height 1,000 seed Yield PM Y
(cm) Pod/plant Seed/pod weight (em) (ke/rai)
CNMBO06-01-20-14 293 ab 7 abc 6 ab 795 ab 98 1
CNMBO06-01-40-4 26.4  bcd 7 bc 5 ¢ 790 b 81 1
CNMB06-02-20-5 258 «cd 7 bc 6 ab 787 b 83 1
CNMB06-03-60-7 244 d 9 a 6 bc 824 ab 85 1
CN 36 29.6 a 6 ¢ 6 bc 834 a 89 1
CN 72 28.9 abc 7 abc 6 abc 83.0 ab 79 1
KPS 2 270 ad 8 ab 7 a 70.1 ¢ 94 1
SUT 1 254 d 9 a 6 abc 703 ¢ 80 1
CV. (%) 7.2 12.0 14.4 3.4 13.9

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

Table 16 Yield in mungbean farmer yield trial tested in the dry seasons of 2013.

Line/variety Yield (kg/rai)
Chai Nat Petchabun Khon Kaen Average
CNMB06-01-20-14 276 106 98 160
CNMBO06-01-40-4 347 110 81 179
CNMB06-02-20-5 306 114 83 168
CNMB06-03-60-7 317 111 85 171
CN 36 294 111 89 165
CN 72 315 124 79 173
KPS 2 300 119 94 171
SUT 1 304 106 80 163
Table 17 1,000 seed weight in mungbean farmer yield trial tested in the dry seasons of 2013.
Line/variety 1,000 seed weight (g)
Chai Nat Petchabun Khon Kaen Average
CNMBO06-01-20-14 72.1 72.7 79.5 74.8
CNMB06-01-40-4 71.8 73.8 79.0 74.8
CNMB06-02-20-5 71.4 72.3 78.7 74.1
CNMBO06-03-60-7 72.4 80.7 82.4 78.5
CN 36 70.4 71.8 83.4 75.2
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CN 72 725 71.2 83.0 75.6
KPS 2 59.4 67.9 70.1 65.8
SUT 1 67.0 73.8 70.3 70.4

Table 18 Yield and yield components of mungbean farm trial in the dry season of 2014, Chai Nat

Line/Variety Height Pod/p 1,000 seed Yield PM Y
(cm) lant Seed/pod weight (gm) (kg/rai)
CNMBO6-01-20-14 708 a1l 13 a 710 a 98 ab  28ab
CNMB06-01-40-4 65.8 abc 13 12 ab 71.1 a 124 ab 1.8 bcd
CNMBO06-02-20-5 71.9 a 11 13 a 72.6 a 93 b 2.3 abc
CNMB06-03-60-7 57.7 C 13 12 bc 715 a 129 ab 1.5 cd
CN 36 70.9 a 12 13 a 69.4 a 104 ab 2.5 abc
CN 72 69.2 ab 12 12 ab 69.6 a 109 ab 3.0a
KPS 2 59.5 bc 13 13 a 61.9 b 131 a 1.8 bcd
SUT 1 61.3 abc 11 11 C 70.0 a 114 ab 1.0d
CV. (%) 104 14.1 3.6 a7 19.2 32.4

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

Y Rating score (0-5) of Powdery mildew disease based on the method described by Gawande and Patil (2003) (virulent level rating from
score: 0 to highly susceptible level rating score: 5); 0 = No symptom, 1 = 1-10% leaf area infected, 2 = 11-25% leaf area infected, 3 =
26-50% leaf area infected, 4 = 51-75% leaf area infected and 5 = 76-100% leaf area infected

Table 19 Yield and yield components of mungbean fam trial in the dry season of 2014, Phetchabun

Line/Variety Height 1,000 seed Yield PM Y
Pod/plant Seed/pod
(cm) weight (gm) (kg/rai)

CNMB06-01-20-14 49.1 a 14 ab 11 74.0 a 246 ab 11.1a
CNMB06-01-40-4 46.1 ab 14 ab 11 76.2 a 254 ab 7.1ab
CNMBO06-02-20-5 52.1 a 13 ab 11 75.3 a 261 ab 7.5 ab
CNMBO06-03-60-7 37.7 C 14 ab 11 73.2 a 198 ¢ 44 b
CN 36 49.3 a 13 b 11 74.4 a 242 ab 6.1 ab

CN 72 54.0 a 14 ab 11 74.3 a 275 a 8.1ab
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KPS 2 40.9 bc 12 11 65.6 b 189 ¢ 5.1ab
SUT 1 37.7 C 16 11 723 a 222 bc 6.0 ab
CV. (%) 11.0 11.3 6.6 44 11.7 55.9

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

Y Rating score (0-5) of Powdery mildew disease based on the method described by Gawande and Patil (2003) (virulent level rating from

score: 0 to highly susceptible level rating score: 5); 0 = No symptom, 1 = 1-10% leaf area infected, 2 = 11-25% leaf area infected, 3 =

26-50% leaf area infected, 4 = 51-75% leaf area infected and 5 = 76-100% leaf area infected

Table 20 Yield and yield components of mungbean farm trial in the dry seasons of 2014, Khon Kaen

Line/Variety Height 1,000 seed Yield PM Y
Pod/plant Seed/pod
(cm) weight (gm) (kg/rai)
CNMB06-01-20-14 26.1 10 11 64.8 b 142 8.1
CNMB06-01-40-4 28.4 12 11 72.4 ab 150 5.8
CNMB06-02-20-5 30.7 13 11 2.7 ab 123 5.9
CNMBO06-03-60-7 27.1 12 11 68.9 ab 137 10.1
CN 36 28.5 9 11 73.5 a 138 8.7
CN 72 28.1 9 11 71.0 ab 104 11.1
KPS 2 28.8 12 11 71.2 ab 162 8.3
SUT 1 28.0 10 11 70.9 ab 129 6.7
CV. (%) 11.2 32.0 7.1 30.5 61.1

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

Y Rating score (0-5) of Powdery mildew disease based on the method described by Gawande and Patil (2003) (virulent level rating from

score: 0 to highly susceptible level rating score: 5)

Table 21 Yield and yield components of mungbean fam trial in the dry seasons of 2014, Phitsanulok

Line/Variety Height 1,000 seed Yield PM YV
Pod/plant Seed/pod
(cm) weight (gm) (kg/rai)
CNMB06-01-20-14 454 11 12 74.0 a 153 3 238 a
CNMB06-01-40-4 41.9 11 11 72.3 ab 146 a 219 a
CNMB06-02-20-5 45.0 10 12 72.5 ab 155 a 24.4 a
CNMBO06-03-60-7 35.5 11 11 74.6 a 133 ab 18.1 ab
CN 36 454 10 11 75.2 a 145 3 28.1a
CN 72 47.0 11 11 4.7 a 146 a 23.1a
KPS 2 359 10 11 60.7 C 120 ab 213 a
SUT 1 34.5 12 10 69.3 b 97 b 69 b
CV. (%) 9.2 13.9 5.2 3.4 18.3 39.6
Table 22 Yield (kg/rai) in mungbean farm trial tested in the dry seasons of 2014.
Line/variety Yield (kg/rai)
Chai Nat Phetchabun Khon Kaen  Phitsanulok Average

CNMB06-01-20-14 98 246 142 153 160
CNMB06-01-40-4 124 254 150 146 168
CNMB06-02-20-5 93 261 123 155 158
CNMBO06-03-60-7 129 198 137 133 149




CN 36 104 242 138 145 157
CN 72 109 275 104 146 158
KPS 2 131 189 162 120 150
SUT 1 114 222 129 97 140
CV. (%) 19.2 11.7 30.5 18.3
Table23 1,000 seed weight (¢) in mungbean farm trial tested in the dry seasons of 2014
Line/variety 1000 seed weight (g)
Chai Nat Phetchabun Khon Kaen Phitsanulok Average
CNMB06-01-20-14 71 74.0 64.8 74.0 70.9
CNMBO06-01-40-4 71.1 76.6 72.4 72.3 73.1
CNMB06-02-20-5 72.6 75.3 2.7 72.5 73.3
CNMBO06-03-60-7 71.5 73.2 68.9 74.6 72.0
CN 36 69.4 744 73.5 75.2 73.1
CN 72 69.6 74.3 71.0 a7 72.4
KPS 2 61.9 65.6 71.2 60.7 64.8
SUT 1 70.0 723 70.9 69.3 70.6
CV. (%) 4.7 4.4 7.1 34
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Table 24 Comparison of mungbean sprouts from 8 mungbean lines and varieties

18

Sprout characteristic

Variety

CNMB06-01-20-14 ~ CNMB 06-01-40-4 ~ CNMB06-02-20-5 ~ CNMB06-03-60-7 CN36 CN72 KPS 2 SUT 1
Root length(cm.) 5.75 5.85 5.76 6.51 57 6.2 5.76 6.63
Hypocotyl length(cm.) 5.88 5.13 6.18 5.50 5.2 5.1 6.16 6.97
Hypocotyl width(mm.) 3.18 3.30 3.16 291 3.40 3.30 3.06 2.76
Brix (°) 7.17 7.69 7.06 7.42 7.32 7.53 6.94 5.79
Firmness (newton) 3.2 3.0 29 2.6 3.0 29 3.0 2.8
Sprout fresh weight (g) ¥ 1,689 1,712 1,583 1,778 1,647 1,648 1,740 1,729
Seed dry wt.: Sprout fresh wt.. 1:56 1:57 1:53 1;59 1:55 1:55 1:58 1:57
Taste Sweet Sweet Sweet Sweet Sweet Sweet Sweet Sweet
Smell no raw smell no raw smell no raw smell no raw smell no raw smell no raw smell no raw smell no raw smell
Crispiness crispy crispy crispy crispy crispy crispy crispy crispy
Ymungbean seed 300 g
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Table 25 Seed chemical analysis, Starch Chemical Analysis, starch analysis, fresh and soaked vermicelli characteristics of mungbean

Composition Variety

CNMB06-01-20-14 CNMB 06-01-40-4 CNMO06-02-20-5 CNMB06-03-60-7 CN72 KPS 2
Seed Chemical Analysis
Moisture (%) 10.70 10.85 10.80 10.80 10.70 10.65
Carbohydrate (%) 46.47 46.48 46.48 46.47 46.48 46.47
Protein (%) 22.21 22.20 22.25 22.20 22.24 22.15
QOil (%) 1.56 1.57 1.51 1.57 1.54 1.57
Fiber (%) 4.02 3.99 4.0 3.99 3.98 4.02
Starch Chemical Analysis
Moisture (%) 12.17 12.49 12.05 11.67 12.37 12.89
Starch (%) 83.50 88.89 85.38 92.64 86.86 88.83
Protein (%) 0.11 0.00 0.00 0.10 0.11 0.10
Ash (%) 0.227 0.164 0.209 0.239 0.218 0.175
Fiber (%) 0.342 0.451 0.458 0.545 0.402 0.364
Starch analysis
Paste viscosity High viscous High viscous High viscous High viscous High viscous Moderate viscous
Paste” 3 3 3 3 3 2
Viscosity(B.U.) 963 925 992 841 1009 468
Fresh vermicelli
Fresh weight? (g) 12,000 11,700 12,050 11,350 11,550 11,500
Color Shiny white Shiny white white Shiny white Shiny white white
Soaked vermicelli
Color Shiny white Shiny white Shiny white Shiny white Shiny white Browny white
Viscosity” 5 5 i 5 5 3
Dry weight (g) 2,734 2,780 2,755 2,743 2,775 2,623
Ratio of dry vermicelli weight 1:4.39 1:4.21 1:4.37 1:4.14 1;4.16 1:4.39



to soaked vermicelli
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VYPastescore: 1=Low, 2=Moderate, 3=High ?from mungbeanstarch 3 kg *Viscosityscore:1=Low 3=Moderate5=High



Table 26. Yield and yield components of mungbean farm yield trial in the dry season of 2015, Chai Nat

Plant Pod 1,000
Pod/ Seed/ Yield PM
No Line/Variety height length seed
plant pod (kg/rai) v
(cm) (cm) weight (g)
1 CNMB 06-01- 40- 4 45.3 25 10 8.9 73.0 199 1
2 CNMB 06-02- 20- 5 453 21 11 8.9 65.0 155 1
3 CNMB 06-03- 60- 7 41.7 20 10 9.1 64.0 184 1
4 CN 36 a7.7 18 10 9.0 69.0 177 1
5 CN 72 37.7 15 11 8.6 73.5 a7 1
6 CN 84-1 42.8 16 12 9.1 75.0 92 1
Average 43.4 19 11 8.9 69.9 142
Min 37.7 15 10 8.6 64.0 47
Max ar.7 19 12 9.1 75.0 199
SD 3.5 3.7 0.8 0.2 4.7 59.9

Table 27. Yield and yield components of mungbean farm yield trial in the dry season of 2015, Phetchabun

Plant Pod 1,000
Pod/ Seed/ Yield PM
No Line/Variety height length seed
plant pod (kg/rai) v
(cm) (cm) weight (g)
1 CNMB 06-01- 40- 4 57 13 12 10 71 166 4
2 CNMB 06-02- 20- 5 80 15 13 10 73 115 3
3 CNMB 06-03- 60- 7 57 16 11 9 74 178 3
4 CN 36 75 18 13 10 69 113 4
5 CN 72 73 17 12 11 73 149 4
6 CN 84-1 74 15 14 10 73 150 3
Average 69 16 12 10 72 145
Min 57 13 11 9 69 113
Max 80 18 14 11 74 178
SD 10.0 1.6 0.9 0.4 1.6 26.4
Table 28. Yield and yield components of mungbean farm yield trial in the dry season of 2015, Pitsanulok
Plant Pod 1,000
Pod/ Seed/ Yield PM
No Line/Variety height length seed
plant pod (kg/rai) v
(cm) (cm) weight (g)
1 CNMB 06-01- 40- 4 36.3 8 11 9.1 70.7 63 1
2 CNMB 06-02- 20- 5 38.4 9 11 8.8 72.8 59 1
3 CNMB 06-03- 60- 7 4a1.4 11 10 9.0 67.7 91 1
4 CN 36 42.3 8 11 8.9 68.8 81 1
5 CN 72 354 8 10 8.6 70.2 41 1
Average 39 9 10 9 69.8 68
Min 35 8 10 9 67.7 41
Max 42 9 11 9 70.2 81

SD 3.0 14 0.3 0.2 1.9 19.7




Table 29. Yield and yield components of mungbean farm yield trial in the dry season of 2015, Khon Kaen

Plant Pod 1,000
Pod/ Seed/ Yield PM
No Line/Variety height length seed
plant pod (kg/rai) v
(cm) (cm) weight (g)
1 CNMB 06-01- 40- 4 48.5 6 10 9.7 66.9 118 1
2 CNMB 06-02- 20- 5 a4.6 5 10 8.8 69.3 118 1
3 CNMB 06-03- 60- 7 42.2 4 10 14.0 65.2 113 1
a4 CN 36 43.9 6 11 9.2 69.8 151 1
5 CN 72 48.8 6 10 9.8 66.9 125 1
6 CN 84-1 48.0 7 11 10.6 68.6 156
Average 46.0 6 10 10.3 67.7 130
Min 42.2 4 10 8.8 65.2 113
Max 48.8 7 11 14.0 69.8 156
SD 2.8 1.2 0.3 1.9 1.7 18.4

Table 30. Yield (kg/rai) of mungbean farm yield trial from 3 locations in the dry seasons of 2015

Yield (kg/rai)

Line/Variety
CNFCRC PBFCRC PSLSRDC KKFCRC Average
CNMB 06-01- 40- 4 199 166 71 118 139
CNMB 06-02- 20- 5 155 115 73 118 115
CNMB 06-03- 60- 7 184 178 68 113 136
CN 36 177 113 69 151 128
CN 72 a7 149 70 125 98
CN 84-1 92 150 - 156 133

Table 31. 1,000 seed weight (g) of mungbean farm yield trial from 3 locations in the dry seasons of 2015

1,000 seed weight (g)

Line/Variety
CNFCRC PBFCRC PSLSRDC KKFCRC Average
CNMB 06-01- 40- 4 73 70.7 70.7 66.9 70
CNMB 06-02- 20- 5 72.6 72.6 72.8 69.3 72
CNMB 06-03- 60- 7 715 73.6 67.7 65.2 70
CN 36 69.4 69.3 68.8 69.8 69
CN 72 69.6 72.5 70.2 66.9 70
CN 84-1 70 2.7 - 68.6 70
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Table 32. Yield (kg/rai) of mungbean lines/varieties in the year of 2008-2015

Yield (kg/rai)

Line/Variety
PYT SYT RYT FT Average
CNMB 06-01- 40- 4 190 214 215 198 204
CNMB 06-02- 20- 5 187 225 216 185 203
CNMB 06-03- 60- 7 158 159 174 163 163
CN 36 148 186 200 18 138
CN 72 180 187 200 184 187
Table 33. 1,000 seed weight (g) of mungbean lines/varieties in the year of 2008-2015
1,000 seed weight (g)
Line/Variety
PYT SYT RYT FT Average
CNMB 06-01- 40- 4 71.9 70.9 74.1 72.0 72.2
CNMB 06-02- 20- 5 73.9 72.6 70.8 72.0 72.3
CNMB 06-03- 60- 7 69.1 73.7 76.0 73.8 73.1
CN 36 69.6 71.6 70.8 724 71.1
CN 72 72.4 70.0 715 72.5 71.6
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