S1YTULNUIUIVYE DY

N152VYRAZNAUININADILNDLNUNANAALAZATUIUAINIDINNG
Research and Development Project on Soybean for Enhancing
Yield and Food Security

WANLLNUIIUIE DY
UNDDINU NANINY
Ms. Auytin Polpanit

U w.d. 2564



S1YTULNUIUIVYE DY

N152VYRAZNAUININADILNDLNUNANAALAZATUIUAINIDINNG
Research and Development Project on Soybean for Enhancing
Yield and Food Security

WANLLNUIIUIE DY
UNDDINU NANINY
Ms. Auytin Polpanit

U w.d. 2564



A1Us15A

uHuug eI TBLaz i dmdsufelfiunandnuazanuiuaamnee s dudunusgae
agldunuaud 19 wnunuideuasuinnssuiivnsznaduilefiudngnmnisudetulaganusiunamis
9115 TUIUNTU 33U, 03 8neaulnAMuaINNTalun1sudaduveIUsemaAnlIen TIeuagimuIuinnssy
KRs3.3 dndrunismunnaluladvesnuiessenisiisnunalulagainaisuen 10:90 1 30:70 3
Tonuszasdmsideiloifunandnuazanduyunandundedagliiuguazinaluladnsndniianzay
sudafiuyarvesdundedasnisuussuidundniag uarairaeietionsudndndewuunsuas
ilensuanduvasauudiu Bmideuseneuse 3 Tasens T 1) msidonasiauniusiumies 2)
M5ideuasimumaluladnsndndaumdes 3) msidouazinnnnsldusslovdanduvaes fdiuns
Tud 2559-2564 uay 4) naaouuaziauLvalulad maRulszAns nwnisuAnd uvdesanigiluil
snfiunislud 2559-2563 dnfiunifefiguitefialsdedn TSinnnsiuiitgadamdosmesszne
vy uaznguinumsnsulsgunansasidundssimindeodnl lussninafounaiay 2563 fafeu
fugneu 2564 wamssinide nuin ansadeiusmdssaneiiudfeuiliVinanangauazaneiusaie
fumngamaniegiiud felausveiusosiugly 2564-2567 $1uaU3 aretug wasiugdundesilndily
NANAAZILATAMNNATINANIATEIUNSAERN S 1 aneiug idmaluladnisdanistelunisnani
WMaed $1U9L 2 1399 FULUUNMIHARNINABILUUATUIIT S1UIU 2 1309 FULUUHARANIInNTUUTIUM
fo9 910w 3 nAndnel wazesdmnuiFunsUSuUTeius waluladnisnan uaynsliuselovidumaes
9 14 1509

Az Idoniadusyed vinan i T84 laanlasenisazidudszlevideinwasnsg Ugn
dundes uavduvdesiinan Univnsiithaanuuazesdanuilusesencuide uasiuszneunislums

Uwandnluldnslagnsauaznisudigy

ALY
NUAWUS 2565



UV

Db

ARNISUUTZANA
Bk

D, eN¢
(as]

o L3

AT U YANYAILALANED
\Ve

c

[

7ANYD

c

1. Tnssnsfl 1 mddenagiauniusiunies
2. Tasamsfl 2 M suasimuwmaluladnsuandandes
3. Tsansii 3 msdveuasiaunsldUsslonidamdos
unasuuazUaLauLUY
UFIYNIY
ANARIN

PN

~ A W -

23
40
54
55
65



ANANTSUUSZAA

uHuugesMIISousr i divdenfiefiunandnuazautduasmann dudumsdaus fud
1 panAu 2558 feTuil 30 Augngu 2564 svaznan 6 U ililsnadusaveanunuinguszasd Taglesy
ANuTINTokazatuayuaInvaelng 39lATUeroUANKIINITENNYINY LATVDVBUANK BIUILNT
anuideiivlsuarfanaunundany filsrganziuivlinsegada §emnensaudidefials
Wealvadl gmignsdinIdemalulag?inin wazvorouANNTNIY LAXgNINVBINUILIUAING
tastu uazviiladldnaumyavinu Alieasanile aduayu s1ueanuazaan vilinsufifou

d5aganslusied

1199287 NaNILY
UNIVINTITNBATTIUIYNITHLAY
PNUILNUIIUE DY



DoUNU NaNlY
WSANE WNIUNs
lada lavnag
23509 WS e
Ang LNYSANMSHI

Doy

s3a550u WWermAdnA
Wysnsal dandisudna
355 Uziden
NSANG UNeTuUnNs
LNBT LNYTNB
YYD WU
Juasni M
a5l 1a3eyAn
Aawan

(Y v

IMUNUTETDU

9

GELN
q3¢in

Y

A
M

giztium Uszansugiss

L3 %

19anwal Yayund

v a
Sl Tann
a & o

anssadel LUsAn
fiaen 38
IINIUA YOATUY
Ununs Nauasey
TNT wAUNTNE
A3ng Aaased
Uszuon Tlaone
18U guzan

] a a
ST A3t
doud Aeuman
ANTANN LTIONYS
FUTIA AL
qus 803N
DYV 1IN
auUR UITWILG
aussnu levgiau

fiagn 35

ATO0INNY  LAIVA
fuun1 YUREN
UNINT ARG
audnnl JuUNTAITI
93Tl lawady
NFANT LULTING
\WNesRs? Wuslyees
Ui ngsnw

uQUIN Fo39a

fiag7 LN1YNINAN
NN QAIsUIn
NI FReynsuude
10150 Asdunsena
PUOM WEAS

AnaNY dneainade

a v

e 3duyanily



[ % 1

ANBSUNEFYANYILATATED

Fn = @uﬂ%”gﬁ n

MHS = Mae Hong Son

CM = Chiang Mai

SKT= SuKhothai

TD = Ta DangRCB = Randomize Complete Block Design



uni

) T 2 A aa °o v a ) o ¥ 4

odeaduinianudAgynaasygiokasauiuamems aansadlulduselovu
lavainvateaiu wu Mlugnamnssuadaiidy graimnssuwdsiy anainnssuemisdninasdu
- Y = 2 A Ao i =~ a ¢ 1 |
Wawnaundenduiiendaudmisewnsgs darsemvatsyidanidulselovisoguainuasyae
Joaulsn 1w Wskiu ludu arslulawmsm wiin uwradeu eavesa Innfu lelevailau n1dh asuweu
AdenTuduv uwasiadiiu wenaniinwndesdadinnudAgluszuunisugniia iWuiwingesiu uazdiaay
A ¥ v ada [y  a a < LY a o A 1
Wnetesiuityusuluiausssuomnsnilusiuandunaiuu lulagtunmsnindindeswesUsesmealy
WeeanaiuauaeInsly Jesidndundeindausemaiiuininnifegas 98 annnu1aIniiui
Ugndundesanatedaeries aniiunugnasan 3.01 d1uls Tud 2532 180w 0.15 d1uls Tul 2562
\esnniidivwdstuduilinanauunugendt Auyun1sHanas Hanauknuin Mildmaluladldvingay
LaTUIALAAULLAANUSA

WHUITUITBERENITITUUALHAIUIG LA BN AL UNANFALATAI UL UAINIIBINT
Y s - N a v a o = Yo o« =~ a A
TngUszasdvadlasanisiite 1) liunandnuazanduunanimvdedleeloiugiazmalulagnisudnd
winzay 2) dWingaavesiamdedaensulssudundadaueiiiliyangty uaz 3) easunsotnanis
HANDIMADILUUATUIADT TUaUUANISANYIALTUNITITY BT UUTImas LI UG ImMA0Iuaz e
widesinan laen1sfnyiwasUssliunmuagoiugnssudBnaois usnanlulssinaLagiaUssmna
Weldasnannuulsusiumaiugnssy ynsanLazdaden LazUssllunanannIutunouYeInig
UFuugeiug lagysaunnmsiiuduinensnslunisdadeniugnivinzailuwdazyiediu saudaddeuay
Wanwnalulagnisndnd uniewazdnndslnan f1un15Ugn 1wANSIN n1se1snvInY n1sly
A383TNINANTSINEATIUNTNERA WA BarAUUNTNEALasLINUSEANEAMNTHES Tdeuaziaun
walulagnisudssudamdeaduoimsuasnindurinuanudenisvenain iieiinyanuarsels
Tifuinwasns Insaduasimiuanssuiuniswandimiesededu lnsadanguindnudaiug gude
windundosingiu wazasasnnu@enlesiu lnenisareveanaluladuninensns wazysannisiu
nihsnuiiierfesegindusussstasunistedoulesnnusiudelussuunisudnnasnacly il
NYRINIaNNTaTianiles aiaudiEulunianes dwaliiiennuiuamiemsveslsena



uuugesMTITeuazianndIndeiioiiunananuaymusuAmIeImMg Audunside
Tnoflinguszasdifloiiunandnuazandunundniavdedaglifuuazimaluladmsndndivnzay s
isgarnvesdmdeslasnsulsuiundniag uazairaedotiensudndivdeuunsuias ens
wAnfvAsuUBy dudumaiTeuameassquiidouazaquiitouasiaunanunsvensuiving
nuas leinwnsnsiuiivgndaundesvestssmelng wagngunuasnadulssundafuridundestmia
Fedlval 1 ganaw 2558 Fefudl 30 Augneu 2564 svezian 6 U Usznausme 4 lasans TéuA 1) neade
uayianugiumdes 2) mduuazinmmaluladnismdndimnies 3) meldouazimuinisliusslon
MnTandes wae 4) nadevazimuinaluladnsifiuussAnsamnsndadundeaneiui (Gugnd
2563) nanseniunidelulasinisi 1- 3 wuin lumsidonasiamuiugiavies awnsdndendia
wdesanewugAAuliTn 4 aeus Tiun aeusimdeuiionandngs CM701-24 Tinawdniads 301
Alansusials asndiugideddud 60 uazledlnl 6 Souay 8 uaz 11 mudIAU Wavaneiug CM0809-3 11
nanAALaAE 284 Alansusels ganiviugiedln 60 uazTedll 6 Joday 22 mudidu aewugiuvdos
fumnzaudmivgnlufiuiidm nulidesaou MHS 6 Iuandnaas271 Alanfudeld Sanuusanives
g wasdusunalusauluwdngaads 39.01-40.11% wag @gwusiimdedilinan CM0913-2 flvinanan
AUALAMANATIANLINATHIUNITAI00N TinanAndnsamads 1,944 Alansusiels geninwusiuses
Feodlni 84-2 $ovaz 8 uazdindunesiluiny msAnwiFiumaluladnisuandaundes Idmaluladnisnan
dumdes loun szezdgnilmnzandmivaamaeaiugiBodlu 2 Fedval 60 wag Wodlwsl 6 anesiug
Rty nunsuesd 6 uay wof 8 luituiugndmia@edlu uns waruildesaou FBugniundosiilinanan
asuazAuAwionsamu nsltiedesdnsnansiruaslunsansunisnandamdesuazantamsuuseny
nsdanssmevnsludumdes Idmeluladnsdanisdngity oun Idadauazdnsinsldasiidaiufion
Uszansamnnsaunu fuiiduesdudiionisamu viauazsnsnvesansiaiinistesiumdnuuasdngd
widosiidrdny vuouhulu wissaundsdndu usunziinduasuuasmivnengy waladmaudsgy
wAnfaeiandamdos [fun laiisadaundes wiunsedundes vimihunduvdowen aywaiduvies
warlatuiifidunatuasiiudundos uarnisliaudouvonaiestuinadumiudingiiaud 27.12
wnnzdfeluisotgaafiuinuimdadandesazisnyg maidouaziannnislivsslovidundes wui
ansnaduasimuIngunwnInadeteinanduvdesiugidednl 60 wuuasuasaTluiiuiimin
Fodlmal 18suau 1 ngu Smhewandalufiudilndidedlddman 9.70 du dreadraseld vssum
197,250 U Tufﬁ"’;mﬁaqﬁﬂamlé’é}’mmumﬂiuiamuﬂ'ﬁmémﬁ’amﬁaaﬂﬂaﬂﬁufj Feodlual 84-2 owuzin
inwasnslunssdniiteainaeldnased Tunswannadafusiuussuandundes wuin ldeyamelulad
mawdssy whidendundosen Whiidaieou uasiadaeduiy Adufivonsurengununsns fese
ganluNFimLIAIUNITAAIAe kU



Abstract

Research and development project on soybean for enhancing yield and food security
was to increase yield and decrease unit cost per area on soybean production in Thailand, include
to create added value of soybean product for economic return and sustainable production. The
project was conducted at Research Center under Department of Agriculture, soybean farmer fields
in Thailand and processing soybean farmer group in Chiang Mai on 2016-2022. It consist of 4
activities, 1) research and delvelopment on soybean variety, 2) research and delopment on
soybean procuction technology, 3) research and delvelopment on soybean utiliztion and 4)
testing and development on soybean production for high efficiency technology in specific areas
(ended in 2020). The result of the activities 1-3 showed that, on soybean variety research and
delvelopment, 4 soybean elite lines were selected for recommendation varieties proposal in
2021-2025. Two were high yielding lines namely, CM0701-24, gave an average yield of 301 kilogram
per rai, higher than Chiang Mai 60 and Chiang Mai 6, 8 and 11 percentage respectively and CM0809-
3, gave an average yield of 284 kilogram per rai, higher than that Chiang Mai 60 and Chiang Mai 6,
22 percentage respectively. MHS6 was a specific line for Mae Hong Son soybean area, gave an
average yield of 275 kilogram per rai and average high protein content of 39.55 percentage. And
the last was vegetable soybean line, CM 0913-2-2-3, gave an average total pod yield of 1,944
kilogram per rai, an average standard pod yield of 794 kilogram per rai and a have aromatic fresh
pod smell like pandanus. Research and development of soybean production technology founded
the optimum spacing for Chiang Mai 2, Chiang Mai 60, Chiang Mai 2, Ta Daeng 6 and Ta Daeng 8
in Chiang Mai, Phrae, Mae Hong Son soybean area, planting methods on soybean after rice
production, the use of machinery to reduced soybean production cost, the optimum nutrients
management achieves the highest economic return and good practice for weed management.
Researh on pest management founded the type and using rate of insecticide to controlled
important insect pest: leafroller, cutworm, aphid, eafhopper and whitefly. And the for the
proceessing research founded the best processed on soybean product: soy yogurt, french fries,
germinated soy milk, lation and soy liquid soap. And the use of 27.12 MHz radio frequency
generator for maintain the quality and extend shelf lif e of soybean seed and Tofu. Research and
development on Utilization of Soybean shown that knowledge transfer through the creation of a
prototype plot for Chiang Mai 60 seed and grain production on Chiang Mai farmer group can
expand and distributed soybean seed and grain within group and linked to nearby areas group
amount of 9.70 tons, helping to generate income about 197,250 baht. For vegetable soybean,
the protype of production technology was ready to transfer to farmer in Chiang Mai and Chiang
Rai planted area to increase the income and benefit. And the technology of soybean processing
product, germinated soybean paste, semi hard-soft tofu and cream dressing, was ready to transfer
to farmer processing group and for further development.
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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 researchusing 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
39.55%. 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. ¢lycine), \eaf 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. CM0706-4 soybean line responds with the application rate of
3-9-6 kg of N-P,05-K,0. 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 kg/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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waznsUSeuiisunnsgu andunisveasdlugnuidewaagay o wlamaassnudifenvlsigedn
Jaindealnd dmsunisieuievlulsinunsns andunismeasslulsinensnsdamingeddny
IS o I o a a gj 1, [ a Y I~
Weas1e wazdeun nellszesniadndunuuasiangsuawel 2559-2564 adunisuauuazAniien
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Ugnienn 7 Ju anliunistul 2559-2560 uag 2563-2564 N15navauasadeneannuaininios
Atiunslul 2563-2564 Mawnun1snaaaduy Split plot 91w 3 91 Ineitadevdn Ae mslddewndl 4



11
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diln wazdnwazwda Muandiiuesnly urlinuanuuaninwesdnuvazUszsiusvosiuvdonius
ieafuilovgnlugguauazggiu drudnvaznsnsinens wuin dmdeusasiugiinismevausse
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WendFeuiisuinasgulull 2566 deld

MsTsuisuaInsgud wndsudt olusiugs 91w 22 avewug uazWwugiuTouifieu
flo aneiuduigosaou 6 uaziugidedvy 60 wud Ysinalusiuluudnlugauds Saegsening 38.33-
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LY I -
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U 2562-2563 wuihdadedlinandnadsdus 199-329 Alanfusels annsndmienaotusiiduld 4
aneiug launanewug CM1109-3 CM1113-7 CM1237-5 wag CM1244-1 @idSeuteululsinunsnsd
2564-2565 $anRUNUSUIMT§1U Chiang Mai 60 wazChiang Mai 6 1T 2564 Wuidund osanoiug
CM1109-3 inandnasan 297 uaz 312 Alansusals lugguatiarggnu mua1du aelaviinimaass
diofusunadnadslud 2565

nsisuiiisululsinunsnsduvdonienandnge (e 54) wuin Ygniuisuiiisuidosiu
fumdesanewusinomii 22 aeiug $amduiusiUSeudien Chiang Mai 60 WazChiang Mai 6 Aniden
10 9 anediug U UTeuiisunsgIusINAuaEnLgNmMUNINgal 55 9IuU 10 @neWug wasiug
Wiguifleu Chiang Mai 60 wag Chiang Mai 6 39821 anesiug Amidenlaaneiugiumdosiilinandngs
LagildnwarnanTnunsin S1uru 4 ateiud Idudaewus CM0801-22 CM0809-3 CM0908-1 Lay
CM1222-14-1 Bslinanamaionsaosgquviniu 342 324 377 wag 257 muddu tududsuiteululs
\nwmInT Wudn anewus CM0809-3 Tiuandmiadegaiian 284 nn./l3 ganinusiuSeuidisuideslmi 60
uaziTedlui 6 Sovay 22 Yaaewiug (Table 3)

msiFsuidisululsinumsnsiavdeaiionandngs (el 50) wudn Mnswauiugaimiesile
nanAngald 3 guaw wardndanidmeiuginuthilinandngald 76 meug thiduuSeudoudosiu
wuh dundedvimandmadesus 143-472 nn/ls ansnsodmdenanewusilédau 12 mevug dud
Wisuiisusnasgiu wudh v 12 aneiug Winandalinandmadedus 172-264 nn./ls anansadauden
anewugawule 4 aeiug lawnaieiug CM0706-¢ CM0701-24 CMO701-26 wag CMO706-14 1
Wisuiieululsinunsns Andenlddundesaneiiug CMo701-24 filviuandaiade 301 nn./ls gendnius
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7 ol (Table 4)

mafeudsululfinuasnsdaundeddmnsanenefuiidmiauidesdeu daden anewus
A1 1919IU 8 @18WUS bA A MHST MHS2 MHS5 MHS6 MHS8 MHS10 MHS11 wag MHS17 191
WiguilgunasgiuiuiugiUSoudiou 3 wug loun ugaiuns (Rugueununing) @9.2 wastledlnil 60
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Wug MHS6 waz MHS 8 fidnwauznisiasaiule waznandnlndifesdiuiugauns Jusinalusiuluuds
alade 39.55 uay 38.87% Mud iU wagiinnuudavdvesiudauininiugniung (Table 5)
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foly
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Wisudisuidosiu wuinaneiug CM14107-1 Sandnilnansiuadsuaztvin 100 whaanindogs
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1§ 10 anesiug dndniuisuiiiounnsgiu wuin anewus CM14115-1 dnandnilngiuade wandnin
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97.3 n$u MuARU) anesiug CM14115-1 waz CM14106-14 Sinandnilniad sgsiianlaiunnsisiy
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CM14107-1 uaz CM114108-4 failnandufidendy
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us/Mugdu 1 (2,579 Alandustels) vaflaneiug CM13102-6 way CM13109-8-3 Smiindinuinsgiu
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aeusAldT I 18 aeiug dduisufisuniasgiu wudn aewus CM13102-2-14 fuinin



15

Tindvgedian 2,085 nn./l3 vazitaneiug CM13102-2-20 ﬁﬁmﬁfﬂﬁiﬂmmgmmﬁaqaﬁqm 743 nn./ls
AnLionagwugale 4 a1gWus laun a1eWug CM12103-17 CM13102-2-14 CM13102-3-1 uag
CM13109-8-5 tidiuisuifiululsinunsns wuin wudiieudieu Number 75-3 Trinandnilnsaade
geiian 3,166 nn./ls dmsunandniindiade wuin sug Number 75-3 Tinandniindiadogsiigauslsl
wanesaRAfuaneiug CM13102-2-14 (2,618 wag 2,472 nn./l3 mudndv) Wug Number 75-3 T
NaNARE NS URA g TigaudliuansnsaRfsuaneiug CM12103-17 (1,270 waz 1,144 nn./l3
AUAW)

mswisuiiisululsinuasnsdaundesilinaniielfiunandnuazamunim (yad 52) sudunis
Wisuileumasguaeiusandesiinand oy 12 seiug wesiusivdouifisuiugiuues 75-3 uas
el 84-2 573 14 aneiiud/iug Andonlaaneiugiviuiy ¢ aeiug laun aneiug CM0913-2-2-3
CM0914-5-4-4 CM0914-5-4-6 uay CM0914-6-1-1 Tninandninansiuted sagsening 2,319-2,647
nn./13 wandnilnamunnsgrueduegsening 760-1,026 nn/ls tiduussuiisululsinunsnsaudusiug
Wisuiisuiugtuued 75-3 uazidedln 84-2 wuin Aaudenldaneiug CM 0913°2-2-3 Alvinandniln
suiade 1,944 nn/l3 Swandeiinunsgiuaie 794 nn./ls Ssavdanuanduiunans iedudauds
nseu uazinduvenadnglume ot idmeaeuuvading waznnaouauisnelavosnumsnsuaz
Auslapsioly (Table 6)

nsAnwUszfiunsidviansuuasdngdamdes Liun vueunseyiin (S. litura) vusulae

auan1y (Helicoverpa armigera) WA 88 oud A 0 (A glycines) vuausauluda (Lamprosema
diemenalis) LagaIuANEBS (Riptortus linearis) AR WE BIaERUS AL WUT1 Sandesaneus
CM9513-3 CM9512-3 CM0701-24 CM0701-26 Uslgosaou 6 uazwsidesaou 10 dundesiinananeiug
Fuu CM0913-2 CM0914-5 way CMO9T4-6 Fauvuvnusokuasdngdundests 5 yiafidny,
wazdumdesanoiug CM9928-1-3 fadnumuniusionuaunseiin ndsseudundes wavuaudundes
Femsidvianetusseyludrszduimsugha (Economic threshold) agnslsfinuiielildnandnvos
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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)A0 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 long duration 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,S; 9830-6 high grade A fresh pod yield long duration of harvesting

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

AGS 191 BPI # 4

PT(VBA4)36 F, MJ 9757-P,-P,-12
Hnam No.1

BC,S, 9850-5

F,0108-11-13

Black Seed

G 10494

GC 89019-1-1-3

AODAIZU

AKIYOSHI SHIRO DAIZU

KUMA DAIZU

cm #3 (2002)

PT(VB44)23 F, MJ 9749-P,-P;-54
GC 89008-B-41-B

KURODAIZU

F,0004-8-31

Raiko

PT(VB44)45 F, MJ 9763-P,-P:-8

AGS433

high grade A fresh pod yield
high grade A fresh pod yield
high grade A fresh pod yield
high‘erade A fresh pod yield
high grade A fresh pod yield
tasty

dark green fresh pod color
dark green fresh pod color
dark green fresh pod color
dark green fresh pod color
dark green fresh pod color
dark green fresh pod color
dark green fresh pod color
high total fresh pod yield
high total fresh pod yield
high total fresh pod yield
high total fresh pod yield
high total fresh pod yield

high total fresh pod yield

low seed yield

no panda smell

lisht green pod color
not tasty

not tasty and no panda smell
low seed yield

low seed vyield

low grade A fresh pod yield
low grade A fresh pod yield
not tasty

not tasty

no panda smell

no panda smell

low fresh pod A yield
low fresh pod A yield
low fresh pod A yield
low seed vyield

not tasty

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 high 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 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 CM0801-22 241 b 16.7 b 279 b 159b 248 b 16.6 c
2 CM0809-3 276 a 152 e 331a 14.8 c 284 a 15.1 f
3 CM0908-1 232 bc 17.1 a 289 b 18.1 a 241 bc 172 a
4 CM1222-14-1 228 ¢ 17.0 a 246 c 163 b 231d 170 b
5 Chiang Mai 60 230 ¢ 163 ¢ 244 c 16.2b 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

Table 4 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

line/Varieties Average Yield (kg/rail) Average  Percentage different
Preliminary’  Standard” Farm Chiang Mai 60 Chiang Mai 6
CMQ701-24 330 315 258 301 108 111
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 drexperiments 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
® 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)
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Table 5 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 yield (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

Table 6 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 3 794  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
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Abstract

The objective of research and development on soybean production technology was to
increase yield, decrease unit cost per area on soybean production and to create added value of
soybean product for economic return and sustainable‘production. The research were conducted
at Research Center under Department of Agriculturel and farmer proccessing group in 2016-2021
and focused on 3 activities on soybean /and vegetable soy bean: 1) production technology,
research on 2016-2021, 2) plant protection, research on 2016-2019 and 3) utilization of soybean,
research on 2016-2017. Research_on. soybean production technology founded the optimum
spacing for Chiang Mai 2, Chiane Mai 60, Chiang Mai 2, Ta Daeng 6 and Ta Daeng 8 in Chiang Mai, Phrae,
Mae Hong Son soybean area:. The appropriate planting methods on soybean after rice production
and the use of machinery to reduced soybean production cost. And the optimum nutrients
management achieves the highest economic return for soybean and vegetable soybean
production. Plant protection research founded that the spraying of fluazifop-p-butyl+fomesafen
on rate 24+40 a.i per rai after 20 days of planting date gave the best control of narrow and board
leaf weed, the highest seed yield and Benefit Cost Ratio, BCR, with value of 1.07. Researh on pest
management shown the best controlled insecticide for leafroller were Lufenuron 5% EC at the
rate of 20 milliliters per 20 liters of water and emamectin benzoate 1.92% EC at the rate of 10
milliliters per 20 liters, cutworm was Emamectin benzoate 1.92% EC at the rate of 10 milliliters
per 20 liters of water, aphid and leafhopper was Fipronil 5% SC at the rate of 20 milliliters per 20
liters of water and Etiella zinckenella (Treitschke) was dimethoate 40% W/V EC, dichlorvos 50%
W/V EC and Triazophos 40% W/V EC. And use of B. bassiana with a concentration of 1x10'°
spores per milliliter was the best control over the whitefly. Soybean utilization research
concluded that Chiang Mai 84-2 were suitable for processed soy yogurt, gave good organoleptic

qualities of protein content. The use of 300 gram of wheat flour was the optimum ratio for
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producing soybean French fries. The germinated soy milk processed by soaking seeds for 6 and 8
hours and then incubating for 12 hours gave the highest antioxidant capacity and GABA content.
Soybean and tofu were heated in 27.12 MHz radio frequency generator have a low accumulation
of aflatoxin, maintain protein and fat content, sensory quality and can be extend shelf life. Lotion
production by using rice bran oil mixed with soybean oil and rice bran oil mixed with olive oil
were a lotion formulated with good quality and the satisfaction of the users the most. And
Production of soy liquid soap using soy milk, soy yosurt, soy bean curd and soy yosgurt mixed with

soy tofu (1:1 ratio) were good quality and received good overall user satisfaction.
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x 0.20 1915 2. 5882 0.40 x 0.20 AT Sub plot lakA F1uIususonaN 3 58AU 1. IIUIUAY 2 Audengy
2. IUIUAY 3 Ausanay 3. MR 4 Ausieviay
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[

1.7 Bmsugniluansisiusonananiaimdemdaun
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Tasgiiu Tdale 0.5 whmnmiiasiginu + Joyadd 8ns 1,000 nn/ls Tdde 0.5 wihmuainsien
fu + Jeyalnly nsa 5000013 Tdde 0.5 whnuadwsigiau + Jevdn 8051 1,000 nn./ls

1.10 HavessUlMUATTINALAweNaNARH nanIAs Y s VA sEInaR

TNUHLNITVAREILUY RCB 11 5 61 Usenousde 4 nssds Tiud 1 Ugn 2 wem sunaudasns
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Ns5ls 1 = Ugnimdesiun 1 woeRnngu
ax < A o oo a
NS5t 2 = Ugnimdesiuf 15 woeRnigy
ad Y I o A U
ns5s 3 =  Ugndwmdesiun 1 Suneu
nssuds 4 = Uandundesiui 15 Suna
ax < A o oo
nsss 5 = Ugnimdesiun 1 unsiey
nssuds 6 =  Ugniwdesiun 15 unsAu
Hraugnaanu U 2559
aa Y CIA | a
nssis 1 =  Ugnduwdesiui 1 dquieu
nssuds 2 = Ugndamdesiuin 15 dquieu
aa Y CIA|
nssis 3 =  Ugndawdesiun 1 nsngaeu
nssuis 4 = Ugndumdesiuil 15 nIsngeu
nssuis 5 = Ugndumdestuil 1 dwney
nssuds 6 = Ugndumdesiuil 15 dwney
PraUgnlugauds U 2560
nssuis 1 = Ugniundesiui 15 woadnneu
aq Y A v U
nsss 2 = Ugndwmdesiun 1 Suney
nssls 3 = Ugnduwmdesiuf 15, Sueu
nssuis 4 = Ugniwdestunl  unsIAu
nssuds 5 = Ugnimdesiuinils  unsiau
Ns5ls 6 =  Ugniim@esiun 1 nuaius
HaUgnggeu U 2560
n353sNUTuAYY N3IUIBHY
aa Y A oA a o a
N35s 1 = Wanduwdesiun 15 dquieu Tl dquieu
aa Y A oA o a
nssis2 = Ugndawdesiun 15 nsngiAn w15 dquieu
nssE 3 = Ugnduwdesiui 15 Awnen Wil nsngieu
ad Y A oA 9 o
nssls 4 =  Ugnduwdesiun 1 fAueteu Wi 15 nsngieu
aq Y I v (% o a
Nssls 5 =  Ugnduwdesiui 15 fAueteu w1l doneu
nssuis 6 =  Ugndamdestuil 15 aman Jui 15 Aoy
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2.3 Mmnaaeulszdnsameasasawiastunsdesiumdnuuasdngusean
Uninfidfuesiamdeduunasgnnians fusenideaunile
mstestumdnruounasiuaizafiuia
MUNUASNARDILUU RCB 4 91 6 N55338 Ao
1. vivansehuvas 30arlnansa ([Wsala 70 % WG) §m51 10 ndu/ah 20 ans
2. viuansauas Wsillunea (1Usituea 50 % EC) §as1 40 ua./An 20 ans
3. yiuansaiuuas ansludauniy (Weas 20 % EC) 8051 50 wa./1h 20 ans
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4. wua1sewlad aziilnway/wanvantealansy ewlWise 14.1 %/ 10.6 %) 8m371 10

wa./1h 20 A
5. Wuassusas lnsorleviea (gvdeau 40 % EC) &ma 50 ua/n 20 Ans
6. lalviuanseitiuas
nsUesiuminviueunseyin wasvueuwaizaede
MUNUMSNARDILUU RCB 4 91 6 N55313 Ao
1. WUETILLAY AABUTUNTITALNTE (W32159U 5.17 % SC) 831 20 nSu/
1 20 a3
2. Wuansshuuas lguulaeglud (medi 20 % WG) $am 5 nfw/ih 20 A0
3. yiuansahuuas sudnAuudlsen (Usiau 1.92 %) §as1 10 18/ 20 ans
4. Wuanssuuas guituyseu (Wi 5 9% EC) $we 20 n¥u/d 20 B
5. Wuassusas lnsorleviea (gvieau 40 % EC) $031 50 wa/th 2080
6. lalviuanseinuuas
mstesturdnnueuansziing
MUNUNSNARDILUU RCB 4 91 6 N55333 Ao

1. WUANTILUAY ARBWIUNTIRAINTA (WSN50U 5.17 % SC) 8m51 20 NSU/11 20 ans

2. Wiuanseuuas waiuulaezlud (mad 20 % WG) §as 5 %/ 20 Ans
3. yiuansahuuas aluluuen (Fawa 12 % SO8Rs1 20 1a/1h 20 A

4. wiuanssiuaas gintuyseu (i 5 % EQ) §ns 30 n¥wai 20 Ans

5. Niuanseuua lnseglevea (en3eau 40 % EC) 8031 50 wa/Adn 20 ans
6. lalnuansgniuas

2.4 Mnagaulszaninmyesessiwtadlunsdasiumdnuuasdmngussian
Unngeiddnyesiumdedluuianignmany fusenideanie
AUHUNTINABILUY.RCB 4 %1 6 N33 Ao
1. viuanssiniiias Iinsdu (watiu 50 % WG) 8nsn 20 nfi/ah 20 Fng

2. WuAsMed lwauns dalnga uie 10 % OD) 9ms1 60 Ua./11 20 ans

3, yidarsghuias WUsHa (Woadus 5 % SC) §as1 20 wa./an 20 ans

4. Wugnseuuas Ylwsindu (il 25 % WP) 8n51 40 n$uAi 20 ans

5. Wuansauvas 3iieleanse (Aevudlnes 10 % SL) §as1 10 ua./ah 20 Ans
6. ldnuaseinuuas

2.5 Usgansnnansiatitaanunanuwlasusesnnuinintun1snanmand
1LAnwUsEANEAmansELLasivenIUANNsTEUIaviueuiululunsHanTvE o9

TLNUNITNAABILUU RCB (Randomized complete block design) 3 3 €1 Wag 7 N33335

(%
)=

lngnuansauauvuauiinuly Wasunsanuinuvueuiuluaus 1 fdesuaull Al

n55178 SFRtIc]

1 laifinnswivans
2 Annuansaaauwsunsiatnga (17% W/V SC) 10 8. A1 20 8nS
3.3anuansrassuns1dalnsa+ mazdlnuay (20 %+20 % WG) 3 n5U MoUN 20 8RS
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4 Annuansnigiuulaeglud (20%WG) 6 n¥ustoti 20 3
5 dnnuansnigiulaeglud+lveslaania (24% +24% W/V SC) 4 A, soth 20 Ans
6.danuanslnsoglaea (40% EC) 50 . ot 20 A
7. Apvuansasiuganiu (20% EC) 40 wa. florh 20 A

2. AnwUsEanEnmanseinulasNeAIuANN1TTEUIANUBUNSEYRNIUNTNERT NG
NUNUNITNAABILUU RCB (Randomized complete block design) 81 3 91 wagll ATTUAS laewuans
ATUANVIUAUNTEYIAN LDISUATIINUTIWIUVLBUNTERNAIUA 1 fsiaduiuly seil

N3N0 Snsiila
1.lifimswuans

2. Aanuansrassunsialnga (17% WV SO 10 wa. siovh 20 &ms
3 AanuansAaslsunsdalnsa+esiilniay (20 %+20 % WG) 3 n¥u feth 20 Ans
4 Annuansnigiunlaeglud (20%WG) 6 n¥ustori 20 53
5 dnnuansngiulaeglud+iveslaania (24% +24% W/V SC) 4 va. w0t 208As
6. Aanuansiniilnsdu (50% WG) 10 3% sk 20 ans
7 @nnuarsmsunulalasraslsn + lolglnsasu (3%+3% GR) 20 n¥igloth 20 Ans
8.2aNuaNs AaasuuILWes (50% SP) 20218, sieth 20 Ans
9 nnuansaluiilnisy (12% WV SC) 12.40a. floth 20 &ns
10.2aviuansinsezlenea (40% EC) 50 1. sieri 20 Ans
11.2anuansloiasiunsu (40% EC) 10 wa. siovh 20 Ans

2.6 Uszansnmuesanstestuindanueuansiindavesindesings

MNUAUNSNARBILUY RCB 4 91 5 ns5iAs leun 1 liviuansiaiidesiuidavusuaiziings 2
WuansLall BuBeneAIsu 30% WG 8051 5.n311/10 20 Ans 3 viuansieil Tewlnien 40% WAV EC s
20 fladans/4n 20 Ans 4 viuansiadl lnaaosiod 50% WV EC a5 20 fadans/in 20 ans 5 wuansiadl
Tnsevlamea 40% EC $m51 40 Sadans/ai 20 ans

2.7 UszAvBnmweadion Beaveria bassiasna uag Metarhizium anisopliae Tumsﬁwi’]’mmaqﬁﬁmmgu
Tudandestinas
MUNUNSNAADILUURCB 31 4 %1 4 ﬂi'ﬁﬁ%‘iuqaué’aé’qﬁ
Leviutiian
2 wiudlesn Beauveria bassiasna fisduansdiudu 1x10° aved/fadans
3. Wuos1 Beauveria bassiasna fisziuaadLty 1x10° aUed/Hadans
4. Wulesn Beauveria bassiasna fiszsuamdudy 1x10%° aUed/Nadans
TNUHUNTIAABIUUY RCB &1 4 61 5 nasuiflunauudel
1. yviudan
2. Wulesn Beauveria bassiasna fiszsuamdudy 1x10° aUed/Aadans
3. yiudes1 Beauveria bassiasna fissduamdidu 1x10° aved/fadans
4. Wuiesn Beauveria bassiasna fiszsuamdudy 1x10%° aUed/fadans

5. WuasLail nseslanea 40% W/V EC 99151 50 fadans/un 20 ans
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wsAsunaidadising o Taslawzegsdeiuiuguazqquan
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Abstract

Research and development on Utilization of Soybean has project in 2021. Which it consists
of 2 activities and 6 experiments with objectives 1) to research and develop a comprehensive
soybean production system. Chiang Mai area 2) to increase the efficiency of fresh soybean
production (Chiang Mai 84-2) in Chiang Mai and Chiang Rai provincestand 3) to research and
develop new types of soybean products according to the market demand. Which conducts
research by building and developing a network of seed and soybean production soybean pods
at community level Soybean planting area in Chiang Mai and Chiang Rai provinces including the
development of processing technology and soybean products. It was found that knowledge
transfer through the creation of a prototype plot for seed production and soybean production
with participation in the agricultural area of agriculturists, San Pa Tong District, Chiang Mai Province,
can expand the cultivation of Chiang-Mai 60 soybean varieties, yielding seeds that meet the
quality criteria in the distribution class. In addition, a group of farmers and a network of soybean
producers can be created and developed in San Pa Tong District. Chiang Mai Province, number 1
group, has produced good quality soybeans. Soybean production is distributed within the
processing group and linked to "distribution sources in nearby areas of 9.70 tons, helping to
generate income for the group of soybean farmers in the area about 197,250 baht. The
enhancement of production efficiency of Chiang Mai 84-2 fresh soybean pods at the community
level in Chiang Mai and Chiang Rai provinces. Get recommendations for proper use of technology,
for example, the area of planting for each round should not exceed 200 square meters, planting
7-10 days apart from each cycle so that farmers can manage the planting area thoroughly and
efficiently and produce continuous sales. In dry season, the optimal time for planting soybean
pods for the highest yields and yields is mid-December - mid-month. In the rainy season, the
suitable time for planting soybean pods for the highest yields and yields are: during June. The
development of processing technology and soybean products, it was found that germinated
soybean paste made from red eye soybeans had the highest content of GABA in seeds equal to
1,713 mg per 100 g of wet weight and protein content of 5.12 ¢ when stored under normal room
temperature conditions. For a period of 3 months, soybean paste from Sri Samrong 1 and Chiang
Mai 60 varieties had decomposition of GABA. They were at the lowest level, 5.97-8.86 percent,
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and protein 3.8-6.2%. As for the sensory quality assessment of soybean sprouts, it was found that
the Chiang Mai 60 variety received the most total liking. The study on the use of soy milk and
chicken eggs in the production of soft tofu was found that the ratio between soy milk and chicken
eggs 90: 10 yielded the most suitable hard tofu, equal to 3,140 ¢, and the protein content of
12.21 g. All characteristics were different (P < 0.05) and higher than semi-soft tofu produced by
other processes. which received a total liking score in the level of liking very much and the
production cost is 118.98 baht. As for the increase in the process of steaming to sterilize hard and
semi-soft tofu at 80-90 degrees Celsius for 30 minutes, it can reduce the amount of salmonella
contamination. and extending the shelf life of hard and semi-soft tofu for 3 days. Soybean Variety
that is suitable for producing tofu cream dressing is Chiang Mai 2, which has a high protein content.
Both before and after storage at the age of 3 days in room temperature and low temperature
conditions. No contamination of Staphylococcus aureus was found before and after product
storage. Because tofu is steamed and sterilized before the water is used to.make salad dressing.
The results of the sensory quality assessment at the level of liking. Can-produce tofu and tofu
cream dressing equal to 1,450 and 2,459.68 grams. The production cost of salad dressing is 132.40
baht.
521U8UI5N15998  (Research Methodology)
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Table 1 Seed yield and seed germination of soybean seed: Chiang Mai 60 varieties at farmers’ Fields in dry
season, 2021

Seed Yield 100 seed weight  Seed germination Seed vigor
Farmer’s name

(Kg/rai) (g) (%) (%)
1. Mr. Nakhon Pankhom 279 16.1 74 66
2. Mr. Lai Somwong 265 15.6 77 70
3. Mr. Nuan Chaiwut 313 16.5 69 59
4. Mr. Sophon Jaithong 264 16.0 70 62
5. Mr. Som Sinchai 188 15.0 65 54
6. Mr. Kham Mookham 275 15.1 65 53
7. Mr. Bunyang Singchai 275 15.8 83 7
8. Mr. Nikhom Aintakawin 207 15.5 62 48
9. Mr. Suphet Wongrak 345 15.2 50 40
10 Mr. Narin Pankam 237 16.2 73 67
11 Mr. Sorasak Promdee 493 16.5 68 58
12 Mr. Kasem Prasertkum 284 15.0 60 a7

Table 2 Seed yield and seed germination of soybean seed: Chiang Mai 60 varieties at farmers’ Fields in rainy
season, 2021

Seed Yield 100 seed weight .~ Seed germination Seed vigor
Farmer’s name

(Kg/rai) (g) (%) (%)
1. Mr. Nakhon Pankham 375 16.5 78 67
2. Mr. Kham Mookham 254 16.6 86 42
3. Mr. Bunyang Singchai 271 15.0 80 63
4 Mr. Sorasak Promdee 196 11.2 89 69
5 Mr. Narin Pankam 321 17.0 85 46
6. Mr. Kham khampan 389 15.9 86 a5
7. Mr. Boonlert khampan 286 15.9 82 48

8. Mr.Tham Singtui 222 16.2 88 64
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Table 3 Growth Yield and Yield components of soybean, including with income and cost of soybean

production at farmers’ Fields in dry season, 2021

No. Farmer
Details
1 2 3 a4 5 6
Planting date 22 Dec. 20 22 Dec. 20 25 Dec. 20 24 Dec. 20 22 Dec. 20 24 Dec. 20
Harvesting date 10 Apr. 21 10 Apr. 21 13 Apr. 21 12 Apr. 21 10 Apr. 21 12 Apr. 21
Plant height (cm.) 40.43 43.97 44.30 46.07 45.6 435
Number of Node (Node/plant) 10.00 9.00 9.00 9.00 10.00 8.00
Number of branch (branch / plant) 2.00 4.00 1.00 1.00 2.00 2.00
Number of Pods (Pods/ plant) 18.20 21.26 17.75 16.97 22.10 20.7
Number of seeds (seeds/pod) 2.00 2.00 2.00 2.00 2.00 3.00
Weight of 100 seed (g.) 14.72 17.03 15.27 17.72 16.80 15.40
Yield (kg. /rai) 382.39 390.43 310.00 412.27 379.20 280.50
Selling price (Bath/kg.) 18.00 18.00 18.00 18.00 18.00 18.00
Income (Bath/rai) 6,883 7,028 5,580 7,421 6,826 5,049
Cost (Bath/rai) 3,000 3,171 3,275 3,180 3,240 4,433
Profit (Bath/rai) 3,883 3,857 2,305 4,241 3,586 616
BCR 2.29 222 1:70 2.33 2.11 1.14
* BCR (Income/Cost)
Table 4 Growth Yield and Yield components of soybean, including with income and cost of soybean
production at farmers’ Fields in dry season; 2021 (Cont.)
Details No..Farmer
7 8 9 10 11
Planting date 24-12- 20 22-12-20 22-12-20 24-12-20 22-12-20
Harvesting date 12-4- 21 10-4-21 10-4-21 15-4-21 10-4-21
Plant height (cm.) 56.80 57.10 49.90 60.10 36.40
Number of Node (Node/plant) 11.00 11.00 10.00 10.00 10.00
Number of branch (branch / plant) 2.00 2.00 2.00 2.00 1.00
Number of Pods (Pods/ plant) 29.20 29.80 19.60 20.60 16.15
Number of seeds (seeds/pod) 2.00 3.00 2.00 2.00 2.00
Weight of 100 seed (g.) 14.50 13.80 17.70 17.85 13.60
Yield (ke. /rai) 187.10 271.70 313.50 280.00 300.65
Selling price (Bath/kg.) 18.00 18.00 18.00 18.00 18.00
Income (Bath/rai) 3,368 4,891 5,643 5,040 5,412
Cost (Bath/rai) 2,400 3,050 3,792 3,197 3,141
Profit (Bath/rai) 968 1,841 1,851 1,843 2,271
BCR 1.40 1.60 1.49 1.58 1.72

* BCR (Income/Cost)



Table 5 Growth Yield and Yield components of soybean, including with income and cost of soybean

production at farmers’ Fields in rainy season, 2021

ar

No. Farmer
Details
1 2 3 a4 5 6 7
Planting date 22-8- 21 22-8- 21 6-9- 21 22-8- 21 22-8- 21 22-8- 21 22-8- 21
Harvesting date 20-12-21  20-12- 21 28 -12- 21 20-12- 21 20-12- 21 20-12-21  20-12- 21
Plant height (cm.) 55.33 60.07 49.67 65.23 74.70 46.50 68.00
Number of Node (Node/plant) 9.00 10.00 11.00 11.00 12.00 11.00 11.00
Number of branch (branch / 1.00 1.00 2.00 1.00 2.00 2.00 1.00
plant)
Number of Pods (Pods/ plant) 20.27 24.20 28.93 31.00 33.73 45.20 22.40
Number of seeds (seeds/pod) 3.00 3.00 2.00 3.00 3.00 3.00 2.00
Weight of 100 seed (g.) 16.00 16.62 20.35 16.24 13.19 16.30 17.28
Yield (kg. /rai) 370 325 216 300 186 242 317
Selling price (Bath/kg.) 30.00 30.00 30.00 30.00 26.00 30.00 28.00
Income (Bath/rai) 11,100 9,750 6,480 9,000 4,836 7,260 8,876
Cost (Bath/rai) 3,810 3,495 3,286 3,620 3,256 3,312 3,255
Profit (Bath/rai) 7,290 6,255 3,194 5,380 1,580 3,948 5,622
BCR 291 2.79 1.97 2.49 1.49 2.19 2.73

Table 6 Yield, cost, income, net benefit and BCR of vegetable soybean at farmer’s fields, Chiang Mai and Chiang

rai in dry season, 2021.

Yield Cost Income Net benefit
Farmers ) BCR
(kg)/1,200:m (Baht) (Baht) (Baht)
Mr. Somkid Yasean 511 6,260 8,636 2,377 1.4
Mr. Tan Rakdee 333 5,749 6,656 907 1.2
Mr. Manoo Detkoonmak 1,000 10,833 25,000 14,167 2.3
Mr. Somboon Phremmin 956 10,362 19,720 9,358 1.9
Mr. Siripong Sitthideth 690 13,559 17,250 3,691 1.3
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Table 7 Yield, cost, income, net benefit and BCR of vegetable soybean at farmer’s field, Chiang Mai and Chiang

rai in rainy season 2021.

Yield Cost Income Net benefit
Farmers ) BCR
(kg)/ 1200 m (Baht) (Baht) (Baht)
Mr. Somkid Yasean 745 7,543 14,900 7,357 2.0
Mr. Manoo Detkoonmak 783 9,916 23,490 13,574 2.4
Mr. Somboon Phrommin 594 8,010 14,032 6,022 1.8

Table 8 Seeds weight, protein content, GABA content and seed quality in soybean seed on 4 varieties of

soybean in the dry season, 2021.

Weight Protein content GABA Seed qualities
Varieties
¢/100 seeds (%) mg/100 ¢ Germination (%) Vigor (%)
Chiang Mai 60 15.27a 37.89b 69.41b 99 86
Chiang Mai 2 13.50c 36.42¢ 61.91c 98 88
Srisomrong 1 14.62b 38.56b 86.57a 99 89
Thangdang 11.04d 39.22a 70.6b 98 84
Average 13.61 38.02 72.12 98.5 86.75
T-test * * N ns ns

Table 9 The GABA content, protein content, the percentage of GABA and protein loss in the germinated

soybean paste of 4 varieties of soybean

Germinated soybean paste

GABA GABA loss Protein content Protein loss
Varieties
0 month 3'months (%) 0 month 3 months (%)
(mg/100 g wet (mg/100 g wet
weight) weight)
: : (%) (%)
Chiangmai 60 1500:0b 1366.8b 8.86b 5.43b 5.09b 6.2b
Chiangmai 2 1799.8a 1187.8¢c 34.10d 5.53a 4.75a 14.2c
Sri Samrong 1 1441.7b 1355.8b 597a 5.53a 5.32c 3.8a
Ta Dang 1713.8a 1463.3a 14.59c¢ 5.12c 4.26d 16.9d
Average 1613.8 1343.4 15.9 5.40 4.85 10.3

*Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT



Table 10 Tofu fresh yield (g/1,000 ¢.) and Held water content (%) in different treatments at CMFCRC 2021.

Tofu fresh yield

Held water content

vaney () (%)
100: 0 (control) 1,553d 62.21d
95: 5 2,308c 73.79¢c

90: 10 3,140b 77.06b

80: 20 3,700a 85.44a
Mean 2,675 74.62
cv% 2.94 3.76

*Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT
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Table 11 Protein content (g./100 g.) of semi hard-soft tofu in different treatments and storage temperature of

tofu during 3 days at CMFCRC 2021.

Protein content (g./100 g.)

Treatments Standard Value Pre-storage Storage in room temperature Storage in low temperature
Soy milk: egg ratio during during
25-28 °c 4-5 °c
100: 0 (control) >8 15.18a 12.49a 13.38a
95: 5 >8 12.89b 11.80b 13.06b
90: 10 >8 12.21c 10.27¢ 10.92¢
80: 20 >8 11.61d 10.32¢ 11.17c
Mean - 12.97 11.22 12.13
% - 2.82 2.11 3.84

*Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT

Table 12 Sallmonella spp. (in 25 g.) of semi-hard-soft tofu in different treatments and storage temperature of

tofu during 3 days at CMFCRC 2021.

Sallmonella spp. (in 25 g.)

Treatments Standard Pre-storage Storage in room temperature Storage in low
Soy milk: egg ratio Value during temperature during
25-28 °c 4-5 °c
100: 0 (control) 0 0 0 0
95: 5 0 0 0 0
90: 10 0 0 0 0
80: 20 0 0 0 0
Mean - 0 0 0

* 0 = Not Detected
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Table 13 Tofu fresh yield (g/1,000 g.) and tofu cream dressing in different treatments at CMFCRC

2021
Tofu fresh yield Tofu cream Cost of Tofu cream
Varieties of soybean dressing dressing
(g) (g) Bath
CM 60 1,410 2,391.83 128.00
CM 2 1,450 2,459.68 132.40
SKT 3 1,400 2,374.87 127.80
D 1,470 2,493.61 134.20
Mean 1,433 2,430.00 131.80

* Tofu fresh yield from seed 1,000 ¢.

Table 14 Protein content (g./100 g.) of tofu cream dressing in different treatments and storage temperature of

tofu during 3 days at CMFCRC 2021 (AOAC, 2019)

Protein content (g./100 ¢.)

Varieties of Seed Pre-storage Storage in room Storage in low
soybean temperature during temperature during

25-28 °c 4-5 °c

CM 60 38.13 6.77c 6.24c 6.36d
CM2 38.09 7.21b 6.63a 7.09a
SKT'3 31.46 6.68¢ 6.59a 6.54¢
D 38.04 7.38a 6.47b 6.82b
Mean 37.93 7.00 6.47 6.70
cv% 1.05 2.48 1.52 2.82

*Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT
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