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Abstract

Research and development on soybean varietal improvement aims to conserve and development of
high yielding and disease resistant soybean cultivars and develop high-yielding and consumption quality of
vegetable soybean cultivars. The research using conventional breeding methods and biotechnology on
molecular markers to aid the selection. The results showed that 586 soybean accessions were grown well and
showed different on morphological and agronomical character. They have flowering age between 25-45 days,
fresh pod harvesting age between 60-80 days, dry pod harvesting age between 75-130 days, total fresh pod
yield between 0.0-217.0 gram per plant, total grade A fresh pod yield between 0.0-87.0 gram per plant and dry
seed yield between 0.0-36.1 gram per plant. Soybean breeding was selected 16 crosses, 47 advanced lines and
40 promising lines. Molecular markers in the Dehydratase (DHT) and Peroxisome Assembly Protein (PXS) genes
were obtained that were consistent with the phenotype of early germination drought tolerance traits. Three
soybean elite lines were selected, CM0701-24 with average yield of 301 kg/rai, higher than Chiang Mai 60 and
Chiang Mai 6, 8 and 11 percentage, respectively. MHS6 with average yield. of 275 kg/rai and average protein
content of 39.559%. CM0809-3 line with an average yield of 284 kg/rai. higher than that Chiang Mai 60 and
Chiang Mai 6, 22 percentage. Vegetable soybean were selected 63.advanced lines and 14 promising lines. CM
0913-2-2-3 was selected with average total pod yield of 1,944.kg/rai, average standard pod yield of 794 kg/rai
and aromatic like pandanus. CM9513-3, CM9512-3, CM0701-24, CM0701-26, MHS6, MHS10, CM0913-2, CM0914-
5 and CM0914-6 were tolerance to cutworm (S. litura);-american bollworm (H. armigera), aphids (A. glycine),
leaf roller (L. diemenalis) and bug (R. linearis). CM9928-1-3 was tolerance to cutworm, aphids and bug. CM0706-
4, CM0701-26, MHS6 and CM0914-6-1-1 were moderate resistance to resistance to downy mildew, rust and
bacterial pustule. While CM0701-24, MSH8 and CM0914-5-4-6 were moderate susceptible to moderate
resistance to downy mildew, but.moderate resistance to resistance to rust and bacterial pustule. CM4703-17-
1-12 and CM9928-1-3 were resistance to rust, while CM470317-1-10, CM9513-3 and CM9512-3 were susceptible
to rust. CMO706-4 soybean line responds with the application rate of 3-9-6 kg of N-P,05-K,O0. CM0701-24
responds with 3-12-6, while CM0701-26 responds with 3-6-6. CM0913-2 responds to 20 kg/rai of 13-13-21.
CM0914-5 responds to 40 kg/rai and CM0914-6 responds to 30 keg/rai. The optimum spacing for soybean elite
lines CM0706-4 and CM0701-26 were 30x20 cm, while CM0701-24 was 40x20 cm. The optimum spacing for
vegetable soybean elite lines CM0913-2 was 30x20 cm, while CM0914-5 and CM0914-6 were 40x20.
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Figure 1 DNA amplification with primers of SNP molecular marker in Dehydratase (DHT) gene using

Tetra-Primer ARMS-PCR technique in DOA-registered soybean 19 cultivars.

Figure 2 DNA amplification with primers of SNP molecular marker in Peroxisome Assembly Protein
(PXS) gene using Tetra-Primer ARMS-PCR technique in DOA-registered soybean 19

cultivars.
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Table 1 List of vegetable soybean germplasm and agronomic traits for improvement
project at Chiang Mai Field Crops Research Center, 2016-2021

Table 2 List of soybean germplasm and agronomic traits for improvement project at Chiang
Mai Field Crops Research Center, 2016-2021

Table 3 The F;-F5 population derived from the breeding set 2019-2020 planted in the dry
and rainy season at Chiang Mai Field Crops Research Center, 2019-2021.

Table 4 Comparison between the genotype of DHT and PXS molecular markers with the

phenotype of drought tolerance at early germination stage in 19 soybean cultivars

Table 5 Yield, 100 seeds weight and days to harvest of soybean lines/varieties. from
preliminary trials at Chiang Mai Field Crops Research Center in dry and rainy
season, 2021.

Table 6 Protein content (%) by NIRs analysis at Chiang Mai Field Crops Research Center in

dry and rainy season, 2021.
Table 7 Average yield of 6 soybean lines/varieties from farm trials at farmer fields in dry
and rainy season, 2021.

Table 8 Average of yield and one hundred seed weight of 6 soybean lines/varieties from
14 farm trials experiment in the dry andrainy season, 2019-2020.

Table 9 Average yield of CM0701-24, Chiang Mai 60 and Chiang Mai 6 from yield trials at
Chiang Mai Field Crop Research Center and farmer’ s fields in 2013-2018.

Table 10 Average of yield and percentage of protein content of six soybean lines/varieties
tested in the rainy season at Chiang Mai and Mae Hong Son Province in 2017-
2018.

Table 11 Average of yield, yield component and some agronomic traits of 12 vegetable
soybean lines .and varieties from standard trials experiment at Chiang Mai Field
Crops Research Center in the dry and rainy season, 2021.

Table 12 Average of total pod yield, marketable pod yield, standard pod yield and one
hundred fresh seed weight of 6 vegetable soybean lines and varieties from 7
farmer trials experiment at Chiang Mai and Chiang Rai province in the early and
late rainy season, 2021.

Table 13 Total pod yield and marketable pod yield of 6 vegetable soybean lines and
varieties tested in 15 locations during dry, early rainy and late rainy season of

2017-2018.
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Table 14 Average of yield components of soybean (CM60 CM6 CM0701-24 CM0701-26
Meahongson6 and Maehongson10) against soybean pests. The experiment was
conducted at the Chiang Mai Field Crops Research Center (CMFCRC) in dry and
rainy season of 2019-2020.

Table 15 Average of yield components of soybean (CM84-2 Number75-3 CM0913-2
CM0914-5 and CM0914-6) against soybean pests. The experiment was conducted
at the Chiang Mai Field Crops Research Center (CMFCRC) in dry and rainy season
of 2019-2020.

Table 16 Downy mildew, rust and bacterial pustule diseases resistance score (infection
percentage) in soybean lines and varieties at Chiang Mai Field Crops Research
Center in the dry and rainy season, 2020-2021

Table 17 Grain yields of the study of the responses to phosphate fertilizer-of promising

soybean lines under a production at the Chiang_Mai Field Crops Research
Center during the rainy season of 2020 until rainy season.of 2021.

Table 18. Mean of grain yields of the study of an optimnum spacing for promising soybean
lines under a production at the Chiang Mai Field Crops Research Center during
the dry season of 2021 until rainy season of 2021.

Table 19 Grain yields of the study of an optimum spacing for promising soybean lines under
a production at the Chiang Mai Field Crops Research Center during the dry season
of 2020 until rainy season of 2021.

Table 20 Marketable yields of the study of an optimum chemical fertilizer rate for
promising vegetable soybean lines under a production at the Chiang Mai Field
Crops Research'Center during the rainy season of 2021 until rainy season of 2021.

Table 21 Mean of marketable yields of the study of an optimum spacing for promising
vegetable soybean lines under a production at the Chiang Mai Field Crops
Research Center during the dry season of 2021 until rainy season of 2021.

Table 22 Marketable yields of the study of an optimum spacing for promising vegetable
soybean lines under a production at the Chiang Mai Field Crops Research Center

during the dry season of 2020 until rainy season of 2021.
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9 2559-2560 MINAaDsT 4.1, 4.2
nsenwmalulagimugaudmiuiavaesaenugaiinu % 2562 mneaed 4.3
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Budaiuit uavitnldaziing) 1wl 5-10 Audeudasdes T9hdnan lunmstuudavads ieldlisavosiiodrai
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nnaasii 2.6 msufulsugianieaieliionyduuasiinliuen - maFeuisudedu
- Aeildlmsvaans
1. angiugiavdesiidaidoninmsitBeuiieudesiu S1uu 28 aeug wastugiioudleudednl 60
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3 3
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2. HanAnLarIAUTTNOUNARER uAzdNYMENTINYASIL 9 Tiddty
3. AauanURvesiunaulgn
4. deyadu 9 WU endleainen matwiaeveslsauazuiag
- anuiivhmsviaaes wlamaaeagudideiivladeddud 2. Wedlnl

- STYLLIAMINNNTNNADY { 2564

n1maaesi 2.7. Msusudgsiugaandaunadiuniunumusalsasiundlsanatiuuasluaayu lagld
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v s
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3.
4. fusi3suifioy (Check varieties) Tsaznatiu: aa. 1 Tsns1téne : unsansss 1 laalugnyu: @9. 5
5. gnuautasuil 7 uaz 8
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- WUULAETBNINARDS
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1hén uarlugayu Tnenauduniusieadagnuauuazgnaaundy wWiousisiaudaiugnuan uarlfluanaedosng
HelunsAndenguinuniulse
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\Sesvanefiauenunad 1

WwIsamuneRduerIslun1sAnden

Iiﬂ m'%'awmaﬁlﬁma ‘ﬁll’]

TsAsnatiy 8u Rppl Sct 187 uay Sat 064 Hyten et al., 2007
TsAsailu 8u Rpp3 Sattd60 Hyten et al., 2009
Tsasatiy Satt112

Iiﬂiﬂﬁﬁw OPH-024,5 Chowdhury et al., 2002
salugayu Satt372 uay Sattds86 Kim et al. 2008

wnawe nsemmeRidweildlunsfndenanaiinisidsunladldmumiumnzasvesnsiauiluananismung

- WUJUANIVIRGDS

¢ sa =

a5199NKAN QNEANNAY uaziautITugnuay o wlameaeduasuiensauiug qudidedivlsidodni quaniely
wlaemuIBvesnunsAvinzauvesiImaes Iinsevauneulgn lddeuas Jesdumdndngiunudiiugdl d1unis
Andendusnumulsalagliindemuneluanatiglunsdmdenufifiau a Wesufjuins audideuasimuimdaiug

Woiwaylan
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- mstuinteya
1. ¥usen e1genaen engyiuLAe?
2. Ussluanudemenisiinyinaevedlsaazuuad laglunaeives
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N

2o,

- Aeildlumsvaaes
1. fmdoseneiugnanedaiuil 7 was 8
2. fwdesiudiuieudiou fe wuddedal 6 vouwnu3s wavanewudiamth MI9520-21
3. Jeiilingm 12-24-12

o w o A

4. ansnilesiumdndngivy
5. answaivasiumdnivity
6. Yangunsalnsinumsdue 19U qanv1edin dwhadih aeu (Aen nsslnsdais Trewanain gawanadn g9
FUdon @
- WUULAETBNTNARDS
Bnsantiunsnaaedddisanusyiiuuulszand (Modified pedigree method)
- WUHURN1VIeaa
Ugnuazdnidenluudameass guetdeiivlsidedmi InsvhmsguanazdanisnielundasmnaiSvesnunsad
wnzauvesiuvaes Insnslinsizinudeugn Tdlouastosiuidndngfivmusuugii
1. thimdesenefusnanedaguil 7 (M7) Ugndmdenuuusiusenn
2. Ugniudaanewugnans 9a5udl 7 (M7) 1Huund uade 3 wns spogsEvinaLed 50 lwufilues s
20 WwuAns wazgnitugiinn ing samsadiiteiSeuidioy
3. Amdenaneiiugnans M7 Aiidnwasmensinunsiin wasiuioisdnaeiusnatedisui 8 uiazum
thudnaneiugnanedaiuil 8 (M8) Adaidenligndndenidunnd un1e1 3 wns $1u 5 un Amdenund
fifidnuariidomnisuanfuisudameiusnaedaiui 9 (M9) uuuusnum Werdssfiuandatuuiouiioy
WN3gIU Bgetey 15 aneug Tulsudszuna 2564 vely
- mstufinteya
1. fusen egeenaen engiuLie?

1o

2. Anugeiu Suaude Sunufszezgnundud (full maturity) gudmuau 10 fw/aeiug luduaeiusnais

q

3. dlnilleanun ﬁxaxqmt.ﬂ'lﬁ:uﬁ
4. p3pUsENoUNaNas Town 31uulinsesu SuiuLdanain W ntinwaaiia 100 WA

5. é’ﬂwmxmiﬂawﬁuﬁ:ﬁﬂi’mg

19



- AU INARDS wlasmaaeagudideiivladeddud 2. Wedlnl

- STYLLIAMINNNTNNADY U 2561-2564

nnaasdl 2.9 msufuuswusiawdasnandngeuazdunulsasaduuasisamiindng - nisuauiugua
ARLEANWUS
- Aeildlumsvaaes
1. gnifl 3 MnuarauRUEY 2562 S119u 13 duan wazgniail 1 nyaNaNuST 2563 $1uau 3 Fuan T2
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2. Jaiailingn 12-24-12
3. ansindidesiuiindngiundesiinan
4. ansinilUosiunazindndviny
5. gunsalflilunUamaaes
- WUULAETBNINARDS
Liflurunismaaes
- UHURN1VIeas
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Tagifiuugnewauuuy single seed descent léidugniaiig dmiugnaninauliluggrud 2563 thundgnluvden
wlelvinandaes 1 gauan iuliilugniad 2 Wehluvsziiuaudunlseluggrudeld
f9ru Y1gndafl 2 Mnyenanusd 2563 uargndail 4 anyaNaNTusy 2562 Ugnluua agn ileusziiu
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- mstuinteya
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0 = lduansenislsa
1= Arwvuutumesusa 1 - 25 % veudefily
2 = ANUMUIMLLTBIUNA 26 — 50 % vauiafily
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- WUULAETBNINARDS
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- MsUunnYaua
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9. Yayadu 9 WA MIBnswaudivesiu Teyagniuniner Mmadwhaievedsanaziuas

- g unAniung wUaamnaes Audideivlsifesdud 2. Wedn

- syEglIaNA L iuNg gaudsaraanuy U 2564

namaaasii 2.11 mswaeIsssnelnanalufunuuduaznuvion Dehydrin vasdamdasiugiuses
YBINTUIVINSNYAT
- Adildlunsmaaes
1. fvdosiusiusesasnaidvnainums $1uu 10 fug Uszneude

s

- NugnumMusean MLLasasnunusisan mnuluszesisngon tawn Wugasdlss 1 wasiug

]

gluvie 1
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Table 1 List of vegetable soybean germplasm and agronomic traits for improvement project at Chiang Mai

Field Crops Research Center, 2016-2021.

Accession
Name Dominant triats Recessive triats
number

1 PT(VB44)20 F, MJ 9749-12-1-1-2 high grade A fresh pod yield and tasty long duration of harvesting
2 PT(VB44)40 F, MJ 9761-P,-P,-11 high grade A fresh pod yield and tasty long duration of harvesting
3 MJ0004-1 good taste and dark green fresh pod color  low grade A fresh pod yield
a4 Kaori good taste and dark green fresh pod color  low grade A fresh pod yield
5 PT(VB44)33 F, MJ 9752-P,-P;-28 good taste and dark green fresh pod color  long duration of harvesting
6 AOGOZEN dark green fresh pod color and panda smell long duration of harvesting
7 PT(VB44)16 F, MJ 9738-P,-P,-4 high fresh total pod yield and tasty long duration of harvesting
8 PT(VB44)21 F, MJ 9749-P,-P.-34 high fresh total pod yield and tasty longduration of harvesting
9 PT(VB44)22 F, MJ 9749-P,-P.-46 high fresh total pod yield and tasty long duration of harvesting
10 U 1387-1 high grade A fresh pod yield long duration of harvesting
11 BC,Ss 9830-6 high grade A fresh pod yield long duration of harvesting
12 AGS 191 BPI # 4 high grade A fresh pod yield low seed yield
13 PT(VB44)36 F, MJ 9757-P,-P.-12 high grade A fresh-pod yield no panda smell
14 Hnam No.1 high grade A fresh pod yield lisht green pod color
15 BC,S5 9850-5 high grade A fresh pod yield not tasty
16 F,0108-11-13 high grade A fresh pod yield not tasty and no panda smell
17 Black Seed tasty low seed yield
18 G 10494 dark green fresh pod color low seed yield
19 GC 89019-1-1-3 dark green fresh pod color low grade A fresh pod yield
20 AODAIZU dark green fresh pod color low grade A fresh pod yield
21 AKIYOSHI SHIRO:DAIZU dark green fresh pod color not tasty
22 KUMA DAIZU dark green fresh pod color not tasty
23 cm #3 (2002) dark green fresh pod color no panda smell
24 PT(VB44)23 F, MJ 9749-P,-P.-54 dark green fresh pod color no panda smell
25 GC 89008-B-41-B high total fresh pod yield low fresh pod A yield
26 KURODAIZU high total fresh pod yield low fresh pod A yield
27 F,0004-8-31 high total fresh pod yield low fresh pod A yield
28 Raiko high total fresh pod yield low seed yield
29 PT(VB44)45 F, MJ 9763-P,-P,-8 high total fresh pod yield not tasty
30 AGS433 high total fresh pod yield not tasty and no panda smell
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Table 2 List of soybean germplasm and agronomic traits for improvement project at Chiang Mai Field Crops

Research Center, 2016-2021.

Accession
Name Dominant triats Recessive triats
number
1 MAE JO high yield and shiny seed coat indeterminate growth type
2 VS16.6 high yield and shiny seed coat indeterminate growth type
3 DAIZU high yield and shiny seed coat geen seed color
4 DAIZU high yield and shiny seed coat geen seed color
5 KURAKAKE DAIZU(1) high yield dark brown hilum
6 YNO86 high yield indeterminate growth type
7 VS16.2 high yield indeterminate growth type
8 MEEROPE high yield geen seed color
9 U 8084-2 high yield dull seed coat
10 HIKAGE DAIZU dry season high yield indeterminate growth type
11 YABE ZAIRAI 90A dry season high yield indeterminate growth type
12 TAMANISHIKI dry season high yield rainy season low yield
13 DAIZU rainy season high yield dry season low yield
14 TASHOUTOU(MARASAKIHANA high number of pod small seed size
15 L 323 high number of pod small seed size
16 U 1063-1 high number of pod small seed size
17 Fuinanjifuaheidou high number of seeds per pod indeterminate growth type
18 YNO096 hish number of seeds per pod long duration of harvesting
19 Yundadou 26 hish number of seeds per pod long duration of harvesting
20 CHOYOUTOU big seed size and shiny seed coat low seed yield
21 HEAMNAM big seed size and shiny seed coat low seed yield
22 AMAGI ZAIRAI 90A shiny seed coat low seed yield
23 DAIZU shiny seed coat low seed yield
24 DAU HONG.NGU shiny seed coat low seed yield
25 GU TIAN DOW shiny seed coat low seed yield
26 | 387-2 shiny seed coat low seed yield
27 MASSHOKUTOU(KOU 503)  shiny seed coat low seed yield
28 PEKING shiny seed coat low seed yield
29 U 1734-1 shiny seed coat low seed yield
30 Yundadou 25 shiny seed coat low seed yield
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Table 3 The F;-F5 population derived from the breeding set 2019-2020 planted in the dry and rainy season at

Chiang Mai Field Crops Research Center, 2019-2021.

Year/Season  Breeding set Population No. of planted lines Population No. of selected lines
2019/rainy 2019 1 13 (389)
2020/Dry 2019 1 13 (389) 2 13 (69)
2020/Rainy 2019 2 13 (69) 3 13 (69)
2020 1 3(141)
2021/Dry 2019 3 13 (69) 4 13 (2,030)
2020 1 3(141) 2 3(1,860)
2021/Rainy 2019 a4 13 (2,030) 5 13 (1,387)
2020 2 3(1,860) 3 3 (380)
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Figure 1 DNA amplification with primers of SNP molecular marker in Dehydratase (DHT) gene using Tetra-

Primer ARMS—-PCR technique in DOA-registered soybean 19 cultivars
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Figure 2 DNA amplification with primers of SNP molecular marker in Peroxisome Assembly Protein (PXS) gene

using Tetra-Primer ARMS—PCR technique in DOA-registered soybean 19 cultivars
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Table 4 Comparison between the genotype of DHT and PXS molecular markers with the phenotype of drought

tolerance at early germination stage in 19 soybean cultivars

Soybean cultivar  Phenotype of drought tolerance:  Genotype  Accuracy of  Genotype  Accuracy of

Difference (Diff) of germination of DHT DHT marker of PXS PXS marker
percentage between PEG 0% and marker marker
15%
Srisamrongl q G True T True
Chiang Mai 2 8 ** G True T True
Sukhothai 1 8 ** G True T True
SJ2 12 ** G True C False
Utsaha-A 14 * C False C False
SJ5 16 ** C False T True
Sukhothai 2 17 ** G True T True
SJa 17 ** G True T True
Chiang Mai 3 20 ** C False C False
Sukhothai 3 23 ** G True T True
S)1 25 ** G True T True
Chiang Mai 5 44 ** C True C True
Williams 50 ** G False C True
Chiang Mai 6 51 ** C True @ True
Chiang Mai 84-2 54 ** C True C True
Chiang Mai 1 83 ** C True T/C False
Chiang Mai 60 10 ns G True T True
SJ3 9ns G True T True
Konkaen 8 ns G True T True
Number of cultivar (%) True 15/19 (78.9) True 15/19 (78.9)
False 4/19 (21.1) False 4/19 (21.1)

** = significant at 1% level,.* = significant at 5% level, ns = not significant.
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Table 5 Yield, 100 seeds weight and days to harvest of soybean lines/varieties from preliminary trials at Chiang

Mai Field Crops Research Center in dry and rainy season, 2021.

Selected Lines/varieties Yield (kg/rai) 100 seeds weight (g) Days to harvest
no. Dry season Rainy season Average Dry season Rainy season Average Dry season Rainy season Average
1 2 CM1703-5 214 cf 208 b-e 211 13.3 ¢l 14.3 de 13.8 78 efg 74 h-k 76
2 5 (CM1601-5-12 274 bc 152 c-g 213 16.8 cd 14.3 de 15.5 80 de 80 e-h 80
3 6 CM1605b-1-3 204 d-g 299 a 251 13.3 ¢l 12.5 e-h 129 71 70 k 71
4 7 CM1605b-1-4 215 cf 266 ab 240 12.4 jkl 13.3 d-g 12.8 72 72 jk 72
5 9 (CM1605b-4-3 196 e-h 74 gn 135 13.3 gl 12.4 e-h 12.8 78 efg 76 ¢ 7
6 10 CM1605b-5-1 201 cf 90 g-n 146 13.9 jkl 13.5 def 13.7 78 ¢h 75 gk 7
7 11 CM1605b-5-2 218 cf 90 ¢-n 154 13.3 ¢l 12.7 e-h 13.0 78 efg 74 h-k 76
8 13 CM1605d-5-2 147 ghi 126 e 136 14.8 e-i 13.8 def 14.3 78 efg 78 f+j 78
9 14 CM1606-1-2 203 d-g 212 bed 207 15.1 c-g 12.1 e-h 13.6 78 efg 74 ijk 76
10 15 CM1606-1-3 202 efg 61 i-n 131 12.4 jkl 13.3 d-g 12.8 79 ef 80 e-h 79
11 21 CM1611-3-1 263 bcd 110 f-m 187 20.4 ab 17.7 bc 19.1 80 de 85 b-e 83
12 22 CM1611-7-2 243 b-e 120 f-k 181 219 a 192 b 20.5 80 de 83 c-f 82
13 24 CM1612-8-1 290 ab 144 d-i 217 15.3 cf 12.8 e-h 14.0 85 bc 82 def 84
14 25 CM1612-8-4 291 ab 147 c-h 219 14.2 e+ 128 e-h 135 85 bc 82 def 84
15 27 CM1612-10-4 228 c-f 37 k-n 132 12.8 jkl 11.6 fgh 12.2 71 78 f-i 75
16 28 CM1317-1-2 290 ab 188 b-f 239 12.1 kl 11.2 ¢h 11.6 77 fg 87 bcd 82
17 29 Chaingmai 60 337 a 228 abc 282 13.0 h-L 10.8 h 11.9 89 a 89 abc 89
18 30 Chaingmai 6 294 ab 125 e 209 13.9 e-k 10.8 h 12.3 89 a 93 a 91
Mean 222 125 14.8 13.7 79 79
CV. (%) 13.4 229 6.4 8.0 29 3.6

Means in the same column with the same letters are not significantly different by DMRT at P<0.05
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Table 6 Protein content (%) by NIRs analysis at Chiang Mai Field Crops Research Center in dry and rainy season,

2021.
Protein content (26) by NIRs
No. Lines
Dry season Rainy season
1 BDOO6 39.34 cf 38.68 a-e
2 BDO11 39.85 a-e 38.57 b-e
3 BDO12 38.97 fgh 38.57 b-e
a BDO13 39.88 a-d 38.25 cde
5 BDO38 38.93 fgh 39.40 ab
6 BDO4O 39.33 cf 38.87 a-e
v BDO41 39.29 d-g 38.50 b-e
S] BDO44 39.39 b-f 38.74 a-e
=] BDO46 39.07 fgh 39.:65 a
10 BDO47 39.10 e-h 39.16 a-d
11 BDO68 38.56 ghi 37.94 ef
12 BDO98 38.78 f-i 39.25 abc
13 BD10O 39.14 d-g 38.79 a-e
14 BD10O5 39.54 b-f 39.12 a-d
15 BD110O 39.33 cf 38.51 b-e
16 BD122 39.33 cf 38.67 a-e
17 BD124 40.08 abc 39.03 a-d
18 BD125 39.11 d-g 38.69 a-e
19 BD133 39.13 d-g 39.08 a-d
20 BD141 38.33 hi 39.23 a-d
21 Tadangl 40.38 a 38.48 b-e
22 Tadang2 40.13 ab 38.56 b-e
23 MHS6 40.50 a 38.17 de
24 CM.60 38.09 i 37.08 f
Mean 39.32 38.71
F-test e e
CV (206) 0.89 1.27
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Table 7 Average yield of 6 soybean lines/varieties from farm trials at farmer fields in dry and rainy season, 2021.

Lines/varieties Average Yield (kg/rai)
Dry season
Chaing Mai  Lampang Prae Nan Sukhothai  Khon Kean Leoi  Average

1 CM1109-3 324 273 a 262 a 330 a 276 a 326 a 291 a 297
2 CM1113-7 327 189 b 181 b 260 ab 240 ab 176 cd 262 a 233
3 CM1237-5 284 116 c 105 ¢ 161 b 176 b 139 d 114 b 156
4 CM1244-1 313 203 b 174 b 275ab 272 a 227 bc 254 a 245
5 Chiang Mai 60 335 239 ab 151 bc 289 a 243 a 221 bc 298 a 254
6 Chiang Mai 6 367 223 ab 238 a 324 a 265 a 254 ab 313 a 283

Mean 325 207 185 273 245 224 255 245

CV. (%) 19.1 18.7 18.9 289 17.6 227 20.0

Rainy season

Chaing Mai  Chaing Rai Lampang Average

1 CM1109-3 321 a 300 bc 314 a 312
2 CM1113-7 265 abc 272 bc 244 bc 260
3 CM1237-5 295 abc 340 a 275 ab 303
4 CM1244-1 279 abc 255 ¢ 278 ab 270
5 Chiang Mai 60 229 ¢ 267 bc 228 ¢ 242
6 Chiang Mai 6 254 bc 257 ¢ 213 ¢ 241

Mean 274 282 259

CV. (%) 14.7 8.6 10.3

Means in the same column with the same letters are not significantly different by DMRT at P<0.05

Table 8 Average of yield and one hundred seed weight of 6 soybean lines/varieties from 14 farm trials

experiment in the dry and rainy season, 2019-2020.

Dry 2019-2020 (12) Rainy 2019 (2) Dry & Rainy 2019-2020 (16)

» No. Lines/varieties Yield 100 seeds Yield 100 seeds Yield 100 seeds

(kg/rai) weight (g) (kg/rai) weight (g) (kg/rai) weight (g)
1 CMO0801-22 241 b 16.7 b 279 b 159 b 248 b 16.6
2 CMO0809-3 276 a 152 e 331 a 14.8 c 284 a 15.1f
3 CM0908-1 232 bc 17.1 a 289 b 18.1 a 241 bc 17.2 a
4 CM1222-14-1 228 ¢ 17.0 a 246 c 16.3 b 231d 170 b
5 Chiang Mai 60 230 c 16.3 c 244 c 16.2 b 232 cd 16.3d
6 Chiang Mai 6 231 bc 158 d 231 c 14.8 c 231d 156 e
Mean 240 16.3 270 16.0 244 16.3
% CV 16.6 8.1 11.9 7.0 21.3 7.5

Means in each column followed by the same letters are not significantly different by DMRT at P < 0.05
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Table 9 Average yield of CMO701-24, Chiang Mai 60 and Chiang Mai 6 from yield trials at Chiang Mai Field

Crop Research Center and farmer’ s fields in 2013-2018.

line/Varieties Average Yield (kg/rail) Average Percentage different
Preliminary’ Standard® Farm Chiang Mai 60  Chiang Mai 6
CM0701-24 330 315 258 301 108 111
Chiang Mai 60 325 301 212 279 100 103
Chiang Mai 6 293 287 237 272 97 100
Number of experiments 4 4 15

Source: modified from Auytin et al. (2015, 2017, 2019)

! Average from 4 experiments of Preliminary trials at Chiang Mai Field Crop Research Center in.2013-2014

2 Average from 4 experiments of Standard trials at Chiang Mai Field Crop Research Center in 2015-2016

3 Average from 15 experiments of Farm trials at farmer fields in 2017-2018 (Chiang Mai-5; Chiang Rai 2, Phrae 1, Nan 2,

Sukhothai 1, Khon Kaen 1, Loei 1 and Mae Hong Son 2)

Table 10 Average of yield and percentage of protein content of six soybean lines/varieties tested in the rainy

season at Chiang Mai and Mae Hong Son Province'in 2017-2018.

Yield (kg/rai)

Location Year
MHS6 MHS8 MHS10 Tadang SJ.2 CM60
2017 223 197 185 203 121 73
Mae Sariang
2018 197 181 226 247 229 134
2017 267 238 266 293 158 79
Mae La Noi
2018 127 116 131 138 121 124
2017 192 159 179 197 139 113
Muang
2018 75 116 78 81 29 109
2017 182 137 148 204 122 67
Pai
2018 303 265 282 262 140 209
2017 154 141 139 157 180 188
Chiang Mai
2018 436 553 365 446 225 533
Average vield (kg/rai) 275a 267bc 263bc 274ab 184e 206d
Protein content (%) 39.55 38.87 39.40 39.49 39.55 39.39

Means in each column followed by the same letters are not significantly different by DMRT at P < 0.05
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Table 11 Average of yield, yield component and some agronomic traits of 12 vegetable soybean lines and
varieties from standard trials experiment at Chiang Mai Field Crops Research Center in the dry and

rainy season, 2021.

Total pod Marketable Standard 100 fresh  No. of pods ~ Pod width ~ Pod length  Days to harvesting
No.  Lines/Varieties
yield (kg/rai)  pod yield (kg/rai)  pod yield (kg/rai)  seed wt. (g.) per kilogram (cm) (cm) (DAE)
1 CM14105-1 1,663 def 1,119 def 486 ¢ 85.0 bc 253 cd 1.42 de 6.10 67
2 CM14105-7 1,573 fg 1,065 ef 421 cde 823 cd 241 b 1.48 ab 6.42 69
3 (CM14105-8 1,604 efg 974 f 433 cd 83.2 cd 253 cd 1.46 bcd 6.30 66
4 CM14106-14 2237 b 1,895 a 680 b 735f 264 def 150 a 6.38 70
5 (CM14107-1 1,811 ¢ 1,527 b 655 b 893 b 247 bc 1.47 abc 5.99 67
6 (CM14107-3 1,466 ¢h 1,058 ef 349 de 77.0 ef 219 f 143 de 5.82 67
7 CM14108-4 1,392 h 1,157 de 412 cde 793 de 271 ef 1.44 cde 5.49 67
8 (M14110-13 1,426 h 1,098 def 457 ¢ 76.8 ef 256 de 142 6.10 66
9 (CM14115-1 2,386 a 1913 a 954 a 973 a 201 a 150 a 6.70 69
10 CM14118-3 1,746 cde 1,445 bc 325e 843 ¢ 242 b 1.48 ab 6.59 71
11 Cm84-2 1,751 cd 1,269 cd 611 b 775 ef 293¢ 1.44 cde 6.13 66
12 No.75-3 1,834 ¢ 1,412 bc 458 ¢ 825 cd 292 ¢ 1.44 cde 6.14 69
Mean 1,741 1,328 520 258.0 823 1.46 6.18
CV (%) 111 18.0 253 7.0 735 2.9 59

Means in each column followed by the same letters are not significantly different by DMRT at P < 0.05

Table 12 Average of total pod yield, marketable pod yield, standard pod yield and one hundred fresh seed
weight of 6 vegetable soybean lines and varieties from 7 farmer trials experiment at Chiang Mai and

Chiang Rai province in the early and late rainy season, 2021.

Total pod Marketable Standard 100 fresh
No. Lines/Varieties
yield (kg/rai) pod yield (kg/rai) pod yield (kg/rai) seed wt. (g.)
1 CM12103-17 2,584 bc 2,336 bc 1,144 ab 81.0b
2 CM13102-2-14 2,822 b 2,472 ab 1,048 bc 73.6 c
3 CM13102-3-1 2,795 b 2,240 cd 973 ¢ 69.4 d
4 CM13109-8-5 2,457 ¢ 2,088 d 974 ¢ 80.7 b
5 CM84-2 2,617 bc 2,263 bcd 1,100 bc 839b
6 Number 75-3 3,166 a 2,618 a 1,270 a 929 a
Mean 2,740 2,336 1,085 80.3
CV (%) 13.8 14.2 234 6.7

Means in each column followed by the same letters are not significantly different by DMRT at P < 0.05
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Table 13 Total pod yield and marketable pod yield of 6 vegetable soybean lines and varieties tested in 15

locations during dry, early rainy and late rainy season of 2017-2018.

No. Lines/Varieties Total pod yield (kg/rai) Marketable pod yield (kg/rai)
1 CM 0913-2-2-3 1944 a3 794  a
2 CM 0914-5-4-4 1898 b 756 b
3 CM 0914-5-4-6 1939 a 759 b
4 CM 0914-6-1-1 1893 b 769 b
5 CM 84-2 1791 ¢ 812 a
6 No. 75-3 1762 ¢ 706 ¢
Mean 1,871 766
CV (%) 9.26 14.06

Means in each column followed by the same letters are not significantly different by DMRT at P < 0.05

Table 14 Average of yield components of soybean (CM60 CM6/CM0701-24 CM0701-26 Meahongson6 and
Maehongson10) against soybean pests. The experiment was conducted at the Chiang Mai Field

Crops Research Center (CMFCRQC) in dry and rainy:season of 2019-2020.

Nowor pods ger plant

(160 (16 CHOTO1-24 CM0701-26 Maehongsonf Magnongson1d
Treatments
dhy season rainy season dry season el season dry season fainy season  Cry season  fainy season oy season rainy season  cry season  reiny season
2009 200 220019 200 2009 2200 2009 W 009 2020 2009 2020 20092020 2019 2020 2019 2020 2009 2020 2009 2020 2019 2020
Release Spodoptera lituro 175dg 330ac 205 465 9 42 650 1500 210cd 263bcd 128 118 17 15 20 108 200bc 200bc 16bed 110cd 13 11 223 0

Release Helicoverpa ormigero 155efy 4608 283 083 158y, 53500 5715a 213bed 32080c 383 25 28 18 278 38 03bc 158coe 4388 145¢d 145 12 H5 9

Release Aphis glycine 108y 8acc 263 (343 255 1305 305bcd 253c¢  335ab 160de 203 115 2 8 28 25 20abc 55ab 308ab 18cd 153 1 85 5
Release Lamprosemo diemenalis ~ 285be 205¢y 288 608 128 28 360ad 5438 2565bd 4058 293 18 30 190bcd 232 258bc 93d 125 12 283 23
Release Riptortus lineoris 128fy 310@d 33 905 158 29  28cd 508abc 218bed B5e 24 208 245 158 45 27 113def 56f 100d 58bc 93 203 B2 143
Mot release insects 26004 410a™ 16 3 183 3 %0a0 256d 245bcd 05cde 453 15 238 215 193 213 00bc 95ef 452 50d 17 26 35 95
mean 1850 “B4ds B 5294 162 %4  218b 380a 256 2 83 18 27 161 B A9 186 176 202 129b 135 154 252a 670
F-test :Year (Y) L " " ! ns X 4 ns ns ” ns ¥
Treatment (Tr) ns i ns X " ns ns ns . ns ns ’

YT 4 ns ns ks i/ ns ns ns " 2 ns ns

CV. (%) 3941 4211 502 a2 346 65.17 L 5.1 3231 5025 4 584

Mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT
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Table 15 Average of yield components of soybean (CM84-2 Number75-3 CM0913-2 CM0914-5 and CM0914-6)

against soybean pests. The experiment was conducted at the Chiang Mai Field Crops Research Center

(CMFCRQ) in dry and rainy season of 2019-2020.

No. of pods per plant

CM8a-2 Number75-3 CM0913-2 CM0914-5 CM0914-6
Treatments

dry season rainy season dry season rainy season dry season  rainy season  dry season rainy season dry season  rainy season

2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
Release Spodoptera litura 11 165 25ef 118bed 35 98 75cd 165b 45 135 3 105 4 9 190ab 63cde 6 10 13 93
Release Helicoverpa amigera 98 118 90cd 113cd 35 93 70cd 100cd 6 113 11 12 78 53 30e 70cde 3 138 103 55
Release Aphis ¢lycine 75 15 15f 115bcd 58 138 60d 128bc 65 113 6 9.8 73 118 30e 53de 35 163 135 35
Release Lamprosema diemenalis 75 22 113c«d 180a 43 107 75cd 178b 35 113 93 145 73 8 80cd 100c 48 55 8 45
Release Riptortus linearis 85 183 145abc 133a-d 63 108 43d 50d 5 107 7 83 65 16 70cde 88cd 28 5 88 43
Not release insects 75 135 80de 173ab 48 148 103cd 243a 48 163 165 168 7193 Wobe207a 105 13 1 133
mean 86b162a 78b 138a 47b1l5a 71b 144a 50b124a 88b 120a 66b 10507 9.2 96 51b106a108a 670
F-test :Year (Y) s =, o i g " o ns e a
‘Treatment (Tr) ns = ns - ns = ns = “ ns
YT ns b ns L ns ns ns = ns ns
CV. (%) 47.1 31.29 50 40.24 39.1 475 70.1 33.25 485 538

Mean in the same column followed by a common letter are not significantly. different at P<0.05 by DMRT

Table 16 Downy mildew, rust and bacterial pustule diseases resistance score (infection percentage) in soybean

lines and varieties at Chiang Mai Field Crops Research Center in the dry and rainy season, 2020-2021.

Downy:mildew Rust Bacterial pustule
No. Lines/Varieties
Dry 2020 Dry 2021 Rainy 2021 Rainy 2021  Dry 2020 Dry 2021 Rainy 2021
1 CMO0706-4 MR(23.3) MR (25.0) MR(233) MR (25.0) R (0.0) R (0.0) R (0.0)
2 CMO0701-24 MR(233) MR (233) MS(31.7) MR(250) MR(250) MR (25.0) R (0.0)
3 CMO0701-26 MR (23.3) MR (25.0) MR (25.0) R (0.0) MR (25.0) MR (24.3) R(0.0)
4 MHS 6 MR (25.0) MR (25.0) MR (25.0) MR (25.0) R (0.0) R (0.0) R (0.0)
5 MHS 8 MS (33.3) MR (25.0) MR (25.0) R (0.0) R (0.0) R (0.0) R(0.0)
6 CM0914-5-4-6 MS (333) MR (21.7) MR(25.0) MR(25.0) MR(250) MR (23.3) MR (25.0)
7 CM0914-6-1-1 MR (25.0) MR (23.3) MR(25.0) MR(25.0) MR(243) MR (23.3) MR (25.0)
8 Chiang Mai60 MR (23.3) MR (25.0) MR (25.0) R (0.0) MR (25.0) R (0.0) R(0.0)
9 Chiang Mai 84-2 MR (233 MR (23.3) MR (23.3) R (0.0) R(0.0) MR(233) MR(25.0)
10 SJa MS (333) MS(333) MS(36.7) MR(25.0) MR (25.0) MS(33.3) MS (35.0)
11 Sukhothai 1 MR (23.3) MS(333) MS(31.7) MR(250) MR(243) MR (25.0) MR (25.0)

Note: Disease resistance score, R = Resistance (Non-leaf infection), MR = Moderate Resistance (leaf infection 1-25%), MS

Moderate Susceptible (leaf infection 26-50%), S = Susceptible (leaf infection 51-75%) and HS = Highly Susceptible (leaf infection

76-100%)

53



Table 17 Grain yields of the study of the responses to phosphate fertilizer of promising soybean lines under a
production at the Chiang Mai Field Crops Research Center during the rainy season of 2020 until rainy

season of 2021

Fertilizer rate (N-P,05-K,0)

Seasons
3-3-6 3-6-6 3-9-6 3-12-6

CM0706-4

Rainy 2020 279 217 263 219

Dry 2021 334 385 427 366

Rainy 2021 337 367 343 367

Mean 317 323 344 317
CM0701-24

Rainy 2020 512 395 416 526

Dry 2021 454 466 ar7 461

Rainy 2021 340 376 325 370

Mean 435 412 406 452
CM0701-26

Rainy 2020 416 466 347 367

Dry 2021 436 469 491 446

Rainy 2021 344 375 325 371

Mean 399 437 388 395
CM60

Rainy 2020 296 282 281 297

Dry 2021 348 371 405 360

Rainy 2021 394 363 362 365

Mean 346 339 349 341

Table 18 Mean/ of grain yields of the study of an optimum spacing for promising soybean lines under a
production at the Chiang Mai Field Crops Research Center during the dry season of 2021 until rainy

season of 2021

Grain yields (kg/rai)

Varieties 2020 2021
Mean
Dry Rainy Dry Rainy
1. CM0706-4 - 308 326 332 322
2. CM0701-24 - 358 352 353 354
3. CM0701-26 - 326 348 350 341
5. CM60 - 300 309 334 314
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Table 19 Grain yields of the study of an optimum spacing for promising soybean lines under a production at the

Chiang Mai Field Crops Research Center during the dry season of 2020 until rainy season of 2021

Spacing (cm)

Seasons
50 x 20 40 x 20 30 x 20 20 x 20

CM0706-4

2020: Dry 407 344 350 347

2021: Dry 336 290 319 288

2021: Rainy 281 339 423 259

Mean 341 324 364 298
CM0701-24

2020: Dry 348 393 324 332

2021: Dry 338 375 399 321

2021: Rainy 351 381 413 261

Mean 346 383 379 305
CM0701-26

2020: Dry 439 358 402 309

2021: Dry 346 274 404 280

2021: Rainy 294 336 441 321

Mean 360 323 416 303
CM60

2020: Dry 430 383 393 359

2021: Dry 281 298 287 335

2021: Rainy 289 339 346 262

Mean 333 340 342 319
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Table 20 Marketable yields of the study of an optimum chemical fertilizer rate for promising vegetable soybean
lines under a production at the Chiang Mai Field Crops Research Center during the rainy season of

2021 until rainy season of 2021

Fertilizer rate: 13-13-21 (kg/rai)

Seasons
20 30 40 50

CM0913-2

Rainy 2020 871 717 598 692

Dry 2021 892 826 1,048 913

Rainy 2021 461 490 511 590

Mean 741 678 719 732
CM0914-5

Rainy 2020 645 384 388 337

Dry 2021 933 1,031 1,108 1,048

Rainy 2021 393 451 540 566

Mean 657 622 679 650
CM0914-6

Rainy 2020 598 425 458 468

Dry 2021 879 975 1,111 1,110

Rainy 2021 559 783 590 519

Mean 679 728 720 699
cM84-2

Rainy 2020 377 438 444 443

Dry 2021 822 895 1,043 903

Rainy 2021 575 735 664 580

Mean 591 689 717 642
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Table 21 Mean of marketable yields of the study of an optimum spacing for promising vegetable soybean lines

under a production at the Chiang Mai Field Crops Research Center during the dry season of 2021

until rainy season of 2021

Marketable yields (kg/rai)

Varieties 2020 2021 Mean
Dry Dry Rainy
1) CM0913-2 809 861 1,057 909
2) CM0914-5 1,089 1,161 846 1,032
3) CM0914-6 924 1,208 929 1,020
4) CM84-2 698 923 989 870

Table 22 Marketable yields of the study of an optimum spacing for promising vegetable soybean lines under a production

at the Chiang Mai Field Crops Research Center during the dry season of 2020 until rainy season of 2021

Varieties/Seasons

Spacing (cm)

60 x 20 50 x 20 40 x 20 30 x 20

CM0913-2

2020: Dry 730 647 778 1,080

2021: Dry 975 1,023 750 697

2021: Rainy 810 946 1,009 1,464

Mean 838 872 846 1080
CM0914-5

2020: Dry 1,092 888 1,134 1,240

2021: Dry 1,191 1,384 1,142 928

2021: Rainy 772 775 977 861

Mean 1,018 1,016 1,084 1,010
CM0914-6

2020: Dry 891 782 994 1,028

2021: Dry 1,337 1,317 1,170 1,008

2021: Rainy 762 865 1,074 1,013

Mean 997 988 1079 1,016
CM84-2

2020: Dry 577 638 769 806

2021: Dry 1,082 1,018 804 789

2021: Rainy 844 811 1,095 1,205

Mean 834 822 889 933
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