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VCR = Value to Cost Ratio
BCR = Benefit Cost Ratio
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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) soybean processing,
research on 2016-2017. Research on 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. 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 processing research
concluded that Chiang Mai 84-2 were suitable for processed soy yosurt, gave good organoleptic
qualities of protein content. The use of 300 gram of wheat flour was the optimum ratio for
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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Abstract

The objective of research and development on soybean production technology was to
decrease the production cost and increase soybean yield for sustainable production. Its consist
of 14 experiment and were conducted at Research Center under Department of Agriculture in
2016-2021. Research on soybean production technology founded that optimum spacing for Chiang
Mai 2, Chiang Mai 60 and Chiang Mai 2 in Chiang Mai soybean area was 30-50 centimeters on row and
20 on hole, Phrae area was 20-30 centimeters on row and 20 on hole and Mae Hong Son area was
20 x 20 and 40 x 20 centimeter in dry season and 50x20 centimeter in rainy season. The spacing
for elite line, Ta Deang 6 and Ta Deang 8, in Mae Hong Son area was 20 x 20 and 40 x 20
centimeter in dry season and 50x20 centimeter in rainy season. For the effect of planting methods
on soybean yield after rice production showed that the method of sowing followed by rice straw
mulching had the highest value of an investment with BRC value of 1.81. Use of machinery, 7
rows planter and combine harvester reduced highest soybean production cost per rai at 32
percent. Research on nutrients management founded that no need to apply both DOA phosphate
biofertilizer and chemical fertilizer in the sufficient phosphorus content area (> 12 ppm) for
soybean production. The application of potassium on rate at 3-12 K,O per rai intended to give
yield higher than no fertilized but not effective the soybean growth and isoflavone, protein and
potassium content in soybean grain, the isoflavone content in seed was response to varieties,
season and other management of soybean production. The use of chemical fertilizer cooperate
with organic fertilizers could increase yield but it made a higher in production cost, farmers had
an alternative way for reducing soybean production cost via producing their own organic fertilizer,
however, applying of Rhizobium bio-fertilizer only had the most cost-effective for the investment.
Research on vegetable soybean production technologies showed that plot width and number
of planted rows give a no different of grade A fresh pod yield but planted at 80 centimeters plot
width with 2 rows intended to give high grade B fresh pod yield due to get more income. Applying

of chicken manure compost per rai in vegetable soybean on different rate gave no different of



total fresh pod yield but the use of 500 kilograms per rai achieves the highest economic return
with the VCR value of 8.23. The study of a primer chemical fertilizer for reduced cost of vegetable
soybean production founded use of Rhizobium bio-fertilizer cooperate with 8-24-24 chemical
fertilizer 10 kilograms per rai give the highest economic return and reduced the production cost

of 500 Baht per rai.
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o Jegannlsludeun seldlanafunduiunidanuaesauysala Ausiulunse uagluiunilieg

9 9
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= [

Ugniiwaaunew Weldledinwlsledenssiilinandniivauintuggads 122 Wosidud Felusgiu

[y

yiiavesfivind (nsuAvnisinuns, 2554) Sadduazans (2549 wuin msladennnssuisifiunandndn
widealadaiau Ao Lildlewndl lddeiadans 12-24-12 §n51 25 Alansusials ans 0-9-6 w1 100
Alansusiols winmgniedelsledeon wargns 0-9-6 Sn1 100 Alandusiols winrgnéneidelsleden
SafumsuiuUssauseyulalalint §as 100 Alanfusiels Awdesazneuaussdenisliveiaiislodu
finloanesaniduuszlovild Bray Il -P) #ni1 12 ppm wazilnunadeufivanudeuls (exchangeable
K) N9 80 ppm (o wagunde, 2535) Juasniilinandniudazvinozduiinasinemisie
wANEINgAU (NFUIWINTTNEAS, 2548, N1 3 Uag 5398, 2546) Pintukanok (1989) Wui151991M15tule
AonIINyailivuasmemvantann lulnsiau 1.10 % veanesa 0.4 % lnunaidey 1.6 % A
Bunsawdusing (pH) 7.8 Tnevhluudlugaliesiivsinusimemnsfiwsinniyaida fine (2547) wuin
nslduaslailadoyatalsivilinandnvesdndasunnsinsiunsada witluwaldudn msladoyatasiili

nananddasintunInnIMsdladeyadns desuazame (2518) wuin mislddeyaisaninazJeiaiids

'
a o [y

Lifisvsnavihlvinandnvosdiviosasfidauiuduuinin 550 wasane (2523) mslddeyalnaasld

1+

Jdnsn 0.5-1 fiusalsgeinlnandaidudUsnaaiutu 613 wavedana (2520) nuin asladeyalny

9 Y

av 1 susials insenisladeualn 1 duselslinandntiinegendnnislddeniidnsuwugi
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anslelamalan (soflavone) uanssssumAninuaudfndogesluunands  walasiau 39

a o 1

Senduans laealasiau Tudamdeanutsunaueslelenailugadis 100 fadnsusoduvdos 100 nsy

a0 o

Tolavialou wuslondu 12 ofln uwafidrdguasnuannludauvdes fe waeddu (Daidzein) Lalaidu

LY I

(Genistein) war 1nad7idu (Glycitein) Fafunumddglunistesiulsasng « fiddy wu Tsamla 1sa
vapaldentiilaiu upiSewing 9 e1nsieves uazamznszgniden (Wang et al., 1996) Tngvilului
wides 1 n3u sxwuusinallelevalaudius 0.4-2.4 Sedndu Tnefidueds 1 fadndy uieduTinuae
wUsidsulumutiadosing « T susdandos (Tetsufumi et al; 2005) fiufimsimzdgn (lese? uay
ANz, 2550) MIIANSEIEIITRIRIvARIlatlaN I MINLTAITL(Bruulsema, 2002) B991N51B47L
Y93 Vyn et al (2002) faguinviamssananasiamnudusiusmeuinduiinusminumadesiuly
warlumdndvies gnluduiifisiinumadeush uonand vyn and Yin (1999) wud1 nsUgnda
widesluanlailansiu mslatelnunadenlngiSyamquinaunidumassudinau (spring banded K) g
ToSnamnslelevianlaugsniiiBmsinunuulinay (fall surface K) lusserdundoseny 20 Funds
Ugn uaznshillddelnunadensuaiu  fnssuiidaveselnuadenilflunisugniuvies
vEnaseUTinuanslelarlalou Tnewuimslidelnunadeunaslss (KC) Tumsugniuvaedumu
wiln clay loam aglivsinalelaraliugainimsledelnwaduudamn (KS0,) Jelnuwnaduudamin
wanfudeuunfil@endamn (MgSO,) wasnshiladelnuna@ey sud1du (Zhang et al., 2000) oty
nsneaesadadissldvhmsinunsanieinumadesivgadmiviunieafielilinananlolen
anbuluUSinngen

dundesiinan fe duvdesivhuuilaanouiwdnazun aulveiSon dausy dausedu o
s duvdesiinangauludesamdn willlusiiu vearesa una warlnaydu desndnda
widleadnuiis (AVRDC, 1982) uiiugniamdesiinaniiddynszneegludminmamiionmeuuuuas
MOUAN U Wedlni 1Wee31y WARS Awadlan Munanys U1 wns a1ne inasysal uazveviesil dwu
Tngjunisugnuuuasuiens fe Ugnaslssnuuduisdmsunsdseen wazlinsuseiusen a lsu lng
pnassiAfunounisugnyngg dwsuidefiugndudestinantulaifinisdinateuaiiuiueu foyadu
imyjiéfmwmﬂu‘%ﬁw‘z’iqmaﬁﬁ'ﬂajL%Lmsﬁaa&aﬁuﬁﬂgﬂﬁLLﬁ'«ﬁq wianusaUszanalldanuandndidsean
gatia 11,161 siu Tud 2549 1ﬁd1L§aﬁUQﬂ1ﬁﬂai§1ﬂdw 20,000 15 ﬁaﬁﬁﬂaﬁamﬁaﬁﬁm%’wammﬁmﬁui
ddesiinanlildmuidsuluUssimadndruvislisnia 2,000 13 nssuaumsndndamdesiinaniiely

[
Y v v A

lenandngenaraunmatuiiueg funaiedads Usznaunie sug msldasialimdadagiiy n1slmnn

Y

szazUan n1slddedunsdfududandl sauluiisiudgnuasnisufufnisuaenisiiuies n1sdanisly

Y 9

= v

waslgnIsnesnisanuenlaldlumsauarsudiann nmsfnwiluasaiduiieswnainnisugnaamvies
HnannnudSveununsnsiuandunaednanselvgluiiunlgndrdgludmingednigadnnisugn

] % ° ! a | I ad 1 a [ Y] =
LL‘U‘U‘C’Jﬂﬁ@QUQﬂ m?ﬂﬁnu’)uLLﬂ’J@ LLEIA LLﬁ%LL‘Uaﬂ‘VTQJ, I@EJLLW@S'}ﬁmq\ﬂ,'ﬁmaNammﬂaﬁuqmiiqlﬂs@@ RPN
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Hnandldlunisuslneseanisaanmilnifauuinsgiufieaindenis iun nsiiln 2 wieduly daa
#1198 1tBY 4.5 WwuRwes enunivesdinlivesndt 1.4 wufwes Jvudvnveam snuilnunsgu
laiiu 350 Hnsienlansu Infiddvadan dsavAnnudnies lufidmila 9 vullnidnidee (Liu and

Shanmugasundaram, 1982) #aadudendnfiiinadenandnuasAnnIn Usenaume Wug (aiun uag

v A

AMY, 2552) NSasLAlimMAn@msiey (UEIEUN wavady, 2545)

U LAY

=

N1539emAlulagn1sNan a0l ing UssasAi oand unuLaEITUNANERN U090 A0 IuaE )

Wiae9Enan Inedvaulunni1sIeNIAIUNITHUANTTL ATUBISNVINY LAZNT LA DIINTNANITHNYAS

\ioansuuLasiiuNananveIasINanluUszmelng

o ad a o
ITUYUIBNITIY

[

Usznaunig 14 nMsnnasse Aell

nsvaaeail 1.1 setelnunadesiineretiinaenslelovlanhuludawidos

URUASNARBILUY spit plot design $1uu 3 91 Inedifladendn Ao Wusdavdes 3 wus Téud
Weslnil 2 Wedlnd 60 way WBudlal 6 U9duses Ao dnslalnuvna@on 5 6051 lawn 0369 uag
12 Alansu K,0 /s

nanaaesil 1.2 nisliiatesdnsnalunsudndumdosiloansiununisnan
n3suiEn1Inaaes lfluaun1snaaes Ysenaumenisuanuuuldnulay 8 35
1. Jgnifluuniszey 50 x 20 cm (Audgn) uReIFsLsssAY (FBuugi)
2. Ugnilluuaasger 50 x 20 cm (AuUan) Aufeadersesiein
3. Ugnuuumin uRedeusanuay
4 Ugnuuuniny luRedeeseaieiuin
5 UgnenelesesmenininesaumsamesLuy 4 el Wulierneussnuay
6.UgnieiaTeanyonfnvnesounsamosiuy 4 ua \uRenelrdenielun
7. UgndeiniesmeoninTnesaunsamosuuy 7 uad Wulieimeussuny

8.UgneeLA3nIieonfnvingsounsAaashuy 7 wad LAUNEIMeLATauieIuIm

NIMAaR 1.3 ssevdgniivenzaudmsuiuganivaos
TNUHUNTNAGBIUY Split Plot Design in RCB 1171 3 €1 Usenausie Main Plot Ae Wugaa

widtee 313U 3 g Laun Wugideslui 2 Wedlnl 60 uaziBedlvi 6 Subplot AeszevUanduiu 5 seey

TAKA 20x20 30x20 30x30 40x20 Wag 50x20 LUuRLLAS
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NIMAaR 1.4 naveviuguarszuzUgndonandndimaedlunnasUgniminuigesaou
TNUHUNTNAADILUU splitplot design 4 g1 Main plot leun szezlan 2 seuy Ao 1. 328z 0.50
x 0.20 131915 2. 588% 0.40 x 0.20 M3 Sub plot lakA IwIuFUAevaY 3 SeAU 1. IIUIUAY 2 Fusiavay

2. TIWIUAY 3 AUV 3. TIUIUAY 4 Ausangy

a a a P | YR a a 4 P )
NINAABIN 1.5 Uszansnmuesderininasa1enedln IIunUUuIALRONaNaAEILRDINEIUN

LUULAEITNITNAEDY

(% ]
v

TNUHUNTIARBILUY 2 x 3 Factorial in RCB $1uu 4 91 T8ads @il dadeil 1 nsladedinin
avaneleain(nivinsinums) waglilddeTrnmazaneeaa Jadeil 2 : Sns1lewedl 3 Sas o 1)
3-0-6 Alansu N-P,Os-K,O sals 2.) 3-4.5-6 Alansu N-P,Os-K,O sols way 3.)6m31 3-9-6 Alansyu N-
P,0s-K,0 fals

nMsnaaedil 1.6 M3danssmevnsiuenzandmiuiuvdeduiminuisesany
MUNUASNANARDIUUU RCB 3 91 Tagdl 7 n553ids Uszneuse 1 ldls 0-9-6 Alansu N-P,Os-

K0 sials + Yedanmlsluden 2 Tale 3-9-6 Alansu N-P,0sK0 sials 3 Tdly 6-9-6 Alandu N-P,Os-

KO wiols 4 Tdde 9-9-6 Alansu N-P,0s-K,0 sials 5 ldle 12-9-6 Alansu N-P,0sK,0 sials 6 lade

Fanmilsladeusgraie 7 Wldde

nImeaeil 1.7 WMsUgniuanatuseNanand unaes A
TUHUNTNAGBMUY RCB 91131 4 91 8 6 n35335 fadl 1. Ugnuuunsevjavan (FBuuzid) 2.
Ugnuuuldaedn 3. Ygnuuuninu 4. Ygnuuunseyavgnuazaquine 5. Yanuuulddednuavaguiin 6.

UgnNUUUMITULAZ AGUYING

NIMAARsdl 1.8 NaveIsEzUgnaeNaNaniuvEasmeus i luuvasUgniminuidesaon

quas sufiunsnelugusitouasitaninianensisdesao ggHu dudunisluiiuiinunsns
gneU1y uardnaulazies ouneazl wlas Tul we. 2562-2563 1Ag2aMNUNITVIARaUY split
plot design 3 %1 Main plot léun Wugdumies $1uu 3 stug/mentus fo 1. Fodvil 60 2.aewuden

WANUBS 6 3.a8ugnuAcUDs 8 Sub plot lauA seegUandiuiu 4 svee laud

fAUAS gk
1. 20x20 LURLUNT 1. 50x20 LURLUAT
2. 30x30 LUURALIAT 2. 50x50 LUURALIAT
3. 40x20 LHURLLINT 3. 70x30 LHURLUNT
4. 50x20 LUURALIANT 4. 70x50 LYURALIAT

n1snaaasin 1.9 nslddeeginaunaulunisndndaimies
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TIUHUNITNAGBMUY 2 x 6 Factorial in RCB 911 3 91 tnedaded 1 Ao nisladedinimls
ooy wazlildaletinmlsloden Jaden 2 Ao lilade Tdlemuanimsizinu ldds 0.5 wimwen
Aasgviau ldde 0.5 WhauaTinseidu + Jeyady nst 1,000 na/ls Tdde 0.5 whmwAiins e

Au + Jeyalnly dms1 500 nn/ls Tdde 0.5 whanuaiasigiau + Jevidn 8051 1,000 nn./ls

N15NAA29W 1.10 NAvBsIILLMUAR W IALUAWBHANERE Nan RS ILYRN VAR NAR
TNUNLAINARBILUY RCB 91W3U 5 91 Usznausig 4 n3suds loun 1) Ugn 2 wan awaudaning
N34 80 LU 2) Ugn 2 ua uinkUaindendng 100 wuduns 3) Ugn 3 el vuawdasndnaning

120 LURALLAT Lz 4) U’sjjﬂ 3 W07 IUIALUAINTNNIN 150 LEURLUAT

N13nAaasn 1.11 snswesdeninyalnninasonaninuasAnnmyewimaedines
TNUNUNITNARBIUUY Randomized Complete Block (RCB) 31uau 4 €1 5 n3suds lounldde

wiinyaln 8»s1 500 1,000 1,500 2,000 waw 2,500 Alansusials

naaaasdl 1.12 Snfmnzauveslaniisosiiuiioandununissdedamiostina
IUHUNTINAABILUU Randomized Complete Block Desigh (RCB) §1uat 4 1 6 n3s5u3s leun
1. Jeialigns 8-24-24 8m31 50 Alansusials 2. Tddetnmlslalen + Juwnligns 8-24-24 dxs1 40
Alansusials 3. 19de¥innlsladeon + Jeinllgns 8-24-24 w51 30 Alansusiels 4. IdleTanmlsludey
+ Jewpilans 8-24-24 w31 20 Alansusials 5. ldledinmlsloden + Juwnligns 8-24-24 8n31 10
Alansusiols 6. lddedinmlslu ey
Anneiadimaniiuazmenimusafuneulgn Juugn Yusen fusenaen 50 % FufuiRein
an Jaennugs 7o A iin (12 3 waw 4 wida 1wdle 10 fu) dwidniln 12 3 wagd wha (ade 10 Funimin
100 wan ey (brix)  WaRARHNEAUINTIULAZBIAUSTNOUNANAR  IATIZINANDULNUNI

LASUPANENS

nMsnaaesil 1.13 mﬂﬁﬁwﬁmmzamﬁm%’umiwﬁméﬁmﬁaaﬁﬂﬂﬁﬂium{]’wﬁfﬂqﬁamﬁ
MUNUNTNARBILUU RCB 4 91 5 n55133 A nsliuuvausanoddrmdnenum dedl 1 1%
18n51 20% vesnssemevesiin (12 ua) 2 Tiensn 40% vesnssewevesin ( 24 ua) 3 Tisns
60% YoIN"T5EMEURIN ( 36 111) 4 Thingns 80% vasnssemevesii (48 ua) 5. Whinsnsn 100%
YIN5SEMETRIN ( 60 i) druneusenauisieusenunltinlnessuvaUsuned Wosnsinisseme

YDIUNFLAUATU 60 L. USUIEY 42 UL .ADASI

o - ) + L v 4 P ) P Y
NsnAaasn 1.14 Anwiravesnisdanmsdewnisuiuledinmlsledenlussuunisugniumfomdnn
nodnsNsitlelulasauluwdnlufusiudunsey Jamdngesdn

TNUHUNITVAGBILUU Split plot Design N35135ax 4 91 fgil Main plot nMslddadinmlsludey

1+

Tutumdes 1. liladewnd (N-P-K) waglalddeganmlsladeu 2. Tadeindl (N-P-K) surinsisiaiu wag

3 ]
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Lailddetnmlsladen 3. ladeneamnnazalnwwnuaiiaseiau (P-K) wagldadeinmlsledey
Subplot Mslgdelulasiauluwdnl. lldadelulasiau 2. andalulasiau 50% vesdnsuuzdinue
Taswiiau 3. andelulasiau 75% vesdnsuuzimudiiasigviau 4 Tddelulasiaunugnsuugd

ANUANILATIZNAU

NaN1529uazaNUsI8Na

HANSIY WU

1.1 §as)elmuvadeniinadeinumslelovianlulusdndavies ¥ 2559 fis 2560 wui1 M3
Tadelnunadonsng 3-12 Alansu K0 sels duwildulnandaganiinslulalelnunadon wiliiing
fon1siaseAule (AuEs Iuiudesesi Srnuiisiodu) swriUSinamse sy fe loluwa
T W3y warTnunadesilumdn Usnailelenanlou wui fwdesitugBednl 2 SUmasnndige
i1 2 qg leeluggudsasduTinamnnniggeu wnnd Bedlel 60 way ol 6 druviuailols
aluuusiasunudadosing 1 lnslanzegnsdeiuiuguazguan (Table 1)

1.2 msldiadosdnsnalunsandurunisnandauvdediull 2559 fa U 2560 nuin nnsugndne
\nSesvganRnTnesauMTAMBSLUY 7 wnuduiuifeadeirieafsiue Tustavsninlunisandunu
unitan Inganunsnandunusenlaniald 32 Wesidud sesatnfensugnuuuninu uiiewheieies
Regruan anunsaansuyuseilansuls 28 Wesidun nasugnilunaiszes 50 x 20 cm (Auvgn) Aufen
fheeioainn aunsnandunusenlanduls 24 Wesidud drunsugnieinieameeninvnesounse
WosuUU 4 um udufufgeedeuieain aunsoandunuiedlaniuls 19 Wedldud (Table 2)

1.3 szpzdgnilansansesiusiamaes gouds 1) 2. 1Fedlyl szozdgniivmnzaniuiugidodnl
2 (01eifiulAen 75-85 ) Aesway 30x30 40x20 way 50x20 Lwufiuns WudiBeslmi 60 (eeiuiie 86-
112 $u) Ao 20x20 30x20 30x30 40x20 Waz 50x20 LeuRims Lesniduiugiianansausuilaniis
yhlviinanangs WugiBedvl 6 (egfiuified 86-112 $u) Aeszey 30x20 30x30 40x20 Wag 50x20

]

WURRT 2) 3. s seesUgnivanaudmsuiugdeduil 2 uasiudilednl 6 awnsaUanlanus

o (% v ¢ A

S2BY 20x20 Waw 30x20 Leufins Suulilinanangs dwsuiudidodl 60 Ugnléfussyazunuay
AunIntne Ae 20x20 30x20 30x30 40x20 WAz 50x20 IwufwAT gguu 1) 9. Weslmi svozugni
wingand UG gesl 2 wagiiudiedlui 6 Ao szey 30x30 waw 50x20 WuRng druiugedln
60 Ugnléfausszey 30x30 40x20 WAy 50x20 Wwufuas 2) 4. uns szesUgnilunzaudmuius
Fodl 2 aunsaugnldfausrissey 20x20 uay 30x20 Leufins udidedml 60 Wkandngeiisvoy
20x20 Lufians fusiBedlu 6 Ugnldfusiszay 20x20 30x20 30x30 way 40x20 iwuRiuns (Table 3-

4)
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Table 1 Yield, yield component and harvest index (HI) of soybean in different varieties and potassium fertilizer rate in dry seasons 2016-2017 (Chiang Mai Field

Crops Research Center)

Yield (kg/Rai) Number of plants /Rai Number of pods/plant Number of seeds/pod 100 seed wt (g) HI
Year (Y) 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Variety (V)
M 2 336 ¢ 316 b 48,996 47,938 238 238Db 21c 19c¢ 15.34 15.55 038 041b
CM 60 415 b 390 a 51,342 47,783 29.7 30.4 a 22b 21b 16.13 17.17 047 049 a
M 6 488 a 430 a 50,465 47,894 29.2 273 ab 25a 23a 16.28 18.15 045 052a
Eertilizer (F)
3-9-0 401 360 c 49,659 47,542 217 27.0 23 2.1 16.17 16.98 0.42 0.50
3-9-3 405 362 c 50,449 48,181 274 25.6 23 22 16.44 17.24 0.47 0.49
3-9-6 408 374 bc 49,225 48,205 26.3 27.8 24 2.1 16.20 17.31 0.42 0.50
3-9-9 421 398 a 50,745 47,681 28.4 284 23 2.1 16.05 17.42 0.43 0.47
3-9-12 428 398 ab 51,259 47,749 28.1 27.1 22 2.2 16.18 17.48 0.43 0.41
Mean aa47 378 50,268 48,161 27.6 27.18 23 2.14 15.92 17.29 0.44 0.47
F-test V x* ** ns Ns ns * ** x* ns ns ns **
F-test F ns x> ns Ns ns ns ns ns ns ns ns ns
F-test VxF ns ns ns Ns ns ns ns ns ns ns ns ns
CVa (%) 12.0 13.7 6.3 33 24.8 13.0 2.8 6.7 6.7 10.8 17.3 12.0
CV b (%) 10.9 6.3 4.1 1.7 14.4 13.9 a7 3.8 3.8 4.8 22.1 17.7

1 The mean in the same column followed by a common letter are not significantly different at P<0.05 by DMRT



Table 2 Costs unit per kilogram yields with difference planting and harvest method.
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Treatment Costs unit per kilogram

D 2016 R 2016 D 2017 R 2017 mean
50x20 cm. - harvest by man 14.12 11.75 11.46 9.40 11.68
50x20 cm. - harvester 11.53 8.22 9.25 6.48 8.87(24%)
sowing- harvest by man 13.83 12.13 9.23 8.25 10.86
sowing- harvester 11.76 8.76 7.43 5.43 8.34(28%)
4 row planter- harvest by man 17.44 10.77 11.36 10.57 12.57
4 row planter- harvester 14.31 7.48 8.75 7.01 9.38(19%)
7 row planter- harvest by man 12.54 12.30 10.76 8.57 11.04
7 row planter- harvester 10.03 7.34 8.78 5.64 7.94(32%)




Table 3 Yield of soybean as affected by spacing and varieties at Chiang Mai Field Crops Research Center in dry season 2016-2018.
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Year 2016 2017 2018
Spacing/Variety  CM 2 CM60 CM 6 Mean M 2 CM60 CM 6 Mean M 2 CM60 CM 6 Mean
20 x 20 cm 184 k 444 a 264 j 298 249 d 407 a 317 b 325 222 g 362 bc 256 e 280
30 x 20 cm 324 fgh 284 ghi 316 gh 308 209 e 382 a 295 bc 295 230 ¢ 373ab 369 bc 324
30 x 30 cm 316 ¢h 374 b 343 cde 344 261 cd 390 a 239 de 297 274 d 368 bc 362 bc 335
40 x 20 cm 329 efg 343 cde 314 h 329 260 cd 374 a 258 cd 298 249 e 362 bc 368 bc 326
50 x 20 cm 336 def 356 c 345 cd 346 273 cd 401 a 273 cd 321 275 d 383 a 370 bc 351
Mean 298 360 316 254 391 276 250 370 345
F-test: V x* o o

S *% *% *%
/%S x% %% *%
CV. a (%) 2.0 7.3 2.0
CV. b (%) 2.7 7.4 1.9

Means followed by a common capital or small letter within the same column are not significantly different at P<0.05 by DMRT



Table 4. Yield of soybean as affected by spacing and varieties at Phrae farmer’s field in dry season 2016-2018.
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Year 2016 2017 2018
Spacing/Variety CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean
20 x 20 cm 240 ab 235b 338 a 271 249 d 407 a 317b 325 186 213 175 191
30 x 20 cm 187 cde 219 bc 293 a 233 209 e 382 a 295 bc 295 241 260 175 225
30 x 30 cm 152 efg 173 de 218 c 281 261 cd 390 a 239 de 297 246 214 192 217
40 x 20 cm 146 efg 207 bcd 210 bc 188 260 cd 374 a 258 cd 298 170 164 164 166
50 x 20 cm 126 ¢ 165 def 205 bcd 165 289 bc 401 a 273 cd 321 152 289 158 200
Mean 170 190 253 254 391 276 199 228 173
F-test: V * *x ns
:S * * ns
- VXS * * ns
CV. a (%) 42.13 73 21.74
CV. b (%) 16.82 7.4 36.53

Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMR
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14 msfnvmavesiuduarsrezsgnionandnmimaeslumasgndminusidesaey  wuiims
Ugnlugquds msldszazugniluauninszeziuzii (50x20 WURLWAST) 19U 20 x 20 WaE 30 x 20 LWUALAT
¥i30 30 x 30 Iwufuns wbinandngaiesnnddnnulssnnsiamdennnnii dwluggeu dedldszes
UgniinFaninszezuuzii (50x20 1wufsng) 19U 70 x 50 WaY 70 x 30 LeUALINS %130 50 x 50 IYUFALAT

\eannaundesivgnlugguuinisiasayiulalad

M13199 5 wandn [Flansusels) vesduvdemliiug/menuuazszerUanunneneiu lugauas U 2560

way U 2561

U .
NS5 ae Y
2560 2561
GRENIY
Wl 60 204 334 269
\Weslwl 2 174 276 225
ALAY 8 149 311 230
Wy 176b 307a 241
szbzdan
20 x 20 214 308 261a
30 x 20 191 329 260a
30 x 30 146 308 227ab
40 x 20 188 322 255ab
50 x 20 139 268 203b
WdeY 176b 307a 241

) ] a{'

Y enadguesl Wug vie Anafgvessvesan Nenumeiisnysmisuduliuandieiunisada lne

9

DMRT 715¢AUAMUTDLU 95%
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M990 6 wandn (Alansusials) vesuvdeildiud/amenusuagssazugnuansiaiu luganu U 2560
way U 2561

U .
NS5 aeY
2560 2561
aneug
Weslnd 60 223 205 214
Wl 2 229 223 226
AUAS 8 298 267 282
\deY 250 232 241
szyzUgn
30 x 30 171 226 198b
50 x 20 220 232 226b
50 x 50 213 256 234ab
70 x 30 324 219 271a
70 x 50 322 227 2743
\daY 250 232 241

1/ N &N v & A ! a PN v v o = o 1 ! o aa
ARV ‘Wuq %98 ﬂqLQaEJSU@ﬁigﬁJ%‘UQﬂ WWWN@QSWQ@ﬂUiLVﬂJ@Uﬂu‘lNLLWﬂﬁ]q\iﬂumq\?ﬁﬂ@ I@EJ

DMRT 75¢AUANULTDNY 95%

1.5 Anwusgansnmeesletinmaraevleamniuiuleeiivenandnnivioman wuii 1
wuufdunussznininislaletinmazaneveanauwazdaiadl lnenslauasliladetinnazarenaas
+ gy A X a a a 1 o aa 1 P2 |+
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Table 7 Yield, income, increased income from fertilizer use, cost of fertilizer and Value to Cost of
Ratio (VCR) of soybean on different application of phosphate biofertilizer (PB) and chemical
fertilizer rate at Chiang Mai Field Crops Research Center in the dry seasons, 2017-2019.

Increased
Cost of
Treatments Yield ncome income from fertilizer ~ VCRY
(kg/rai)  (baht/rai)¥  fertilizer use
(baht/rai) (baht/rai) ¥

dry season 2017
No PB +3-0-6 N-P,05-K,O Ke/rai 411 6,823 0 301
No PB +3-4.5-6 N-P,0s-K,O Kg/rai 402 6,673 -149 505 -0.3
No PB +3-9-6 N-P,05-K,O Ke/rai 404 6,706 -116 708 -0.2
PB +3-0-6 N-P,05-K,O Kg/rai 452 7,503 681 392
PB +3-4.5-6 N-P,0O5-K,O Kg/rai a17 6,922 100 595 0.2
PB +3-9-6 N-P,05-K,O Kg/rai 406 6,740 -83 798 -0.1

dry season 2018
No PB +3-0-6 N-P,05-K,O Kg/rai 338 5,766 0 301
No PB +3-4.5-6 N-P,05-K,O Kg/rai 3914 6,122 955 505 1.9
No PB +3-9-6 N-P,05-K,O Ke/rai 365 6,227 461 708 0.7
PB +3-0-6 N-P,05-K,O Kg/rai 370 6,312 546 392
PB +3-4.5-6 N-P,05-K,O Kg/rai 397 6,773 1,007 595 1.7
PB +3-9-6 N-P,05-K,O Kg/rai 342 5,835 68 798 0.1

dry season 2019
No PB +3-0-6 N-P,05-K,O Kg/rai 361 6,296 0 301
No PB +3-4.5-6 N-P,0s-K,O Kg/rai 408 7,116 820 505 1.6
No PB +3-9-6 N-P,05-K,O Ke/rai 401 6,993 697 708 1.0
PB +3-0-6 N-P,05-K,O Kg/rai 398 6,941 645 392 1.6
PB +3-4.5-6 N-P,05-K,O Kg/rai 400 6,976 680 595 1.1
PB +3-9-6 N-P,05-K,O Kg/rai 421 7,342 1,046 798 1.3

Y Soybean farm price 16.60 bath/kg (April, 2017), 17.06 bath/kg (April, 2019) and 17.44 bath/kg
(April, 2019) (www.oae.go.th, April, 2019)
% Biofertilizer price: phosphate biofertilizer = 30 baht/pack (1 pack per 5 kg of seed)

Chemical fertilizer prices: 46-0-0 = 11.6 baht/kg, 0-46-0 = 19 bath/kg and 0-0-60 = 15.8 bath/kg
* VCR =The profit from the fertilizer implementation/the cost of fertilizer implementation (critical

value = 2.0)


http://www.oae.go.th/
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1.6 M3IANIsMeMIsImMIzaNdmsunIvRedludwinuwigasaeu Tul 2561-2562 wuindn
nstalldde  lddetinmlslodenedrafes  ladetinnlsladouwmunisladelulasauiuiuland
waznstalelulasiau dnsvisineiuy 4 sedufe 3 6 9 war 12 Alansululesiausiols wandauwas

I3 a ) P v ¢ | ' ' Y aaa ) A o fd ¢ o
aaAUsENaUNaRAnvRIdIRDIUGTalnl 60 TuusnssiuvnsadAnssiuauGotu 95 Wasidud N3
Tugoudnazggru esan funildlunsvessuasiundnlvgrefminuigesaeuduiunfdeny
gaNaNysalgs Buvdinguinndn 1.5 wWesidud

M13199 8 wandn (Alanusiels) vesdundelalelulasiauuansieiu lugguas U 2561 uay U 2562

55158 HaKdn (Alansusials) §
(N-P,05-K,0) - o e
U 2561 U 2562

0-9-6 + lslafou 194 221 207
3-9-6 229 243 236
6-9-6 223 245 234
9-9-6 229 242 235
12-9-6 207 202 204
5l Teu 209 193 201
Lailade 194 241 218
\ae 212 207 219

CV=1349 %

M13199 9 wandn (Alanusiels) vesdandelalelulnsiauuansieiu Tugauu U 2561 way U 2562

155933 wanan (Alansusials) .

(N-P,05-K,0) s - e
U 2561 7 2562

0-9-6 + lslatdou 278 328 303
3-9-6 256 333 295
6-9-6 258 350 304
9-9-6 255 320 288
12-9-6 268 316 292
15l den 266 337 302
Lailade 263 323 294
g 263 b 330 a 295

CV=1186 %
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Y gnwsiisinaiuluaeusiivieniu unnsndumsadAnissauemudediu 95 wWesdud wWisuidieulagis DMRT
M131990 10 AdATeaudRiniuaiiveiu uayseiumugaualysalvesRumuzatdmuimies

ANLATIEVANURN1ATIVD AU

audinaniivenu Afviszay - -

U 2561 U 2562
ANULduNTA-AsUBIAY 6-7 6.4 6.2
dunseing (%) 1-2 1.61 1.82
Woanada (mgkg™) 8-12 72 53
Tnuadey (mgkg™) 40-80 176 134
wAaLEE (mgkg™) - 1,322 1,487
uuntiges (mekg™) - 148 154
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1.7 Anwisnsugniiuansnsiudenandndiimiomaiu wuil Bnmsugnianiemasunituaneig

v !

fuinasenisiasaivlnuaskandavesiuvdes  tnevilinandndinnuuanensiuegnadioddydoma
atn F93snsUgnuuunsEeTIAumIagus Ugnuuulddednsamiunisaguiing Ugnuuuminusiuiy
M3gug Tinandngefian Ae 447 448 wag 449 Alandudels awddu wagynnssuiBisnsdu
waUszlevtsasunu (Benefit Cost Ratio : BCR) 8gs¥1ine 1.14 - 1.81 FafiodnAuesienisasmu lagnis
Ugnuuumiusamiunsaquying [unssudsafianudueisenisamusnniign (Table 11)
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] [ A

madonnildumssdndundes dunsliedinmlsladeudsdidediin fe inwnsnsliannsatdsls
esnlaifidwinglurieanaialy (Table 15)

110 msAnsmavessiuiukmLazawIne N vesasidenandniinamnnsguvesia
widesilnamiugiBodlal 84-2 wui1 SruauunuazvuemLn ANy NN sASlifinade
HAKARENAANI95TIUN (1NTA A) ﬁqqaué’mam@ﬂu waitinasanananinga B lAun15UgNIILIL 2 Uad U
wasnie 80 wuduns Winandnnga B gefigavinlifinandniivneld (insa A uazinsm B) gevlanvudy
faiidosnanuaamuneudasmneasonisinnisuasisiuerudy  nisteatufidelsa
wiad vlisudfinisiasaiulag (Table 16)

111 Smsfmnzauvesloninyalnfitinadenandnuazannmussimdosinan wuin nsld
Jendingalnnnnssuds (8ms1 500 1,000 1,500 2,000 2,500 Alansusials) danuduAsianisamu @

(YN 1

nsdenlidesnalatuiuegiuiuamurounsnins uwinssudsi 1 Gadeyalidng 500 Alanfusels)
Trteuduarienisasyusniigalaesien VCR winfu 8.07 wag 8.23 auaiu dsanuisaansununisnan
aalel Aniduyacn 2,750 - 4,125 uvsiels (Table 18)

1.12 é’mﬂﬁmmzamaaﬂaLﬂﬁiaaﬁuLﬁaa@ﬁuﬁqumimamﬁamﬁamﬂam WU WARGARNTIN Uy
nanAnilninsgIuYeivaetiinan Insnevaussistulugguaniaraninuindenveslivaaeu ns
THjetnmlsladouswiudoniingn 8-24-24 051 30 Alan3udels \dusanilinandniinyniade
avan 1,850 Alansustels uazmsliveTinmlsludeungnideiusuazmsliveiniing 8-24-24 sasiiu
rouvgnludnstding 9 fu 7 $ws lumsugndandesiimnududmaasvgmans nslidedanmls
ToJeusmiuioiniiings 8-24-24 8n5110 Alanfusiols 1usnsdumdenisasuaan wazausnan

fununsnanls 550 umselimly (Table 20)
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Table 11 Yield, farm price, income, total cost and benefit cost ratio (BCR) of soybean on different planting methods at Chiang Mai Field Crops

Research Center in dry season, 2018-2020.

Yield Total cost (bath/rai)
Planting methods . Farm price (baht/kg)”  Income (baht/rai) Y BCR
(kg/rai)
1. recommend method" 327 17.15 5,608 4931 1.14
2. pecking wheel method 367 17.15 6,294 4,473 1.41
3. sowing 349 17.15 5,985 4077 1.47
4. recommend + rice straw mulching 447 17.15 7,666 5,278 1.45
5. pecking wheel + rice straw mulching 448 17.15 7,683 4,706 1.63
6. sowing + rice straw mulching 449 17.15 7,700 4,300 1.79

Y pushing planting hole method

“www.0ae.go.th (12 January 2021), Average Price 3 years in April (2018) April (2019) and April, 2020.

¥Total cost: rice residue removal 350 bath/rai, soil preparation 600 bath/rai, watering 500 bath/rai, planting 31.2-1,000 bath/rai, weeding + labor

cost 333.6 bath/rai, insecticide application + labor.cost 510 bath/rai, fertilizer application + labor cost 592.0 bath/rai, harvesting 1,200

bath/rai and threshing 327-449 bath/rai



M3 12 Wawdn LaresrUsenourandn vesnundesildiug/ameiuguayssozUgnuandeiu Tugaudsd 2562-2563 g1neiiies Janinuwigesaou

ANgasERLAUIAY) To/diu A/t Fln/stu wie/in i 100udn HANAR
33135/0 (HURLINT) (¥0) (A9) (#n) (dn) (n3w) (Alansu/ls)
2562 2563 2562 2563 2562 2563 2562 2563 2562 2563 2562 2563 2562 2563
CM 60 37.6 29.3 10.3 a 9.0 1.40 1.18 19.7 b 19.5 213a 214 17.5 a 13.2 290 210
MHS 6 36.4 29.6 9.9 ab 9.3 1.75 1.49 24.0 a 20.3 1.74 b 1.85 157 b 12.8 292 229
MHS 8 35.2 30.2 9.7b 9.4 1.40 1.46 249 a 20.6 1.67 b 1.87 159 b 12.9 269 235
20x20 cm (120,000) 38.2 a 31.4 a 9.9 9.3 1.46 1.38 215 19.9 ab 1.84 1.92 16.2 12.8 301 255 a
30x30 cm (53,333) 35.1b 29.5 ab 10.0 9.3 1.42 1.38 23.1 20.4 ab 1.83 2.02 16.4 12.9 272 213 b
40x20 cm (60,000) 36.3 ab 29.5 ab 9.9 9.3 1.79 1.32 238 20.7 a 1.84 1.94 16.4 13.2 284 217 ab
50x20 cm (48,000) 35.9 ab 283 b 10.1 9.2 1.38 1.44 23.1 195b 1.87 1.92 16.4 12.8 277 212 b
F-test : V ns ns * ns ns ns * ns * ns * ns ns ns
S * * ns ns ns ns ns * ns ns ns ns ns *
- V*S ns ns ns ns ns ns ns ns ns ns ns ns ns ns
V. a (%) 26.2 16.6 4.8 18.5 339 24.2 15.6 21.8 6.5 18.8 4.7 4.2 30.7 24.7
CV. b (%) 7.8 8.8 3.8 4.4 30.6 18.1 11.6 6.1 3.5 9.3 4.4 4.1 11.4 17.6

27
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M19197 13 NaNEN LareIAuTENaUNaNER Yasnlvaalinug/aeiuguasszavUgnuanaieiu Tuganul 2562-2563 nauavises Jaminuligesaou

AgesTEELAUAE Jo/fu Av/diu Hn/du wéna/fn dhanin100wEn HAKER
N335/ (igufiums) (#o) (A9) (i) (1) (n$w) (Alan3u/l5)
2562 2563 2562 2563 2562 2563 2562 2563 2562 2563 2562 2563 2562 2563
CM 60 66.7 55.6 a 131b 141a 2.57 2.33 405 b 42.3 1.92 1.93 16.6 a 14.8 a 256 206
MHS 6 66.3 488 b 144a 131b 2.49 2.54 54.6 ab 533 1.89 1.90 154ab 129Db 292 241
MHS 8 64.8 373 cC 145a 113c 2.43 2.49 60.2 a 54.9 1.79 1.90 148 b 11.7b 269 189

50x20 cm (48,000) 72.6 a 519 a 14.2 a 13.1 181b 217b 363c 436b 186 183b 15.6 12.7 327a 333 a
50x50 cm (19,200)  63.7 bc 457 b 138 b 12.9 273a 277a 527b 556a 192 19 a 15.8 13.1 271b 181b
70x30 cm (22,857) 66.8 b 46.7 b 13.9ab 127 247a 240ab 49.6bc 495ab 194 1.90ab 155 13.2 265b 205b
70x50 cm (13,714) 60.5 ¢ 447 b 140ab 126 297a 248ab 68.5a 520 a 1.74 196 a 15.5 13.1 225¢c 129c

F-test:V ns * * * ns ns * ns ns ns * * ns ns
S * * * . * * * * e * ns ns * *
VA ns ns * ns ns ns ns ns ns ns ns ns * ns

CV. a (%) 16.4 9.0 25 6.2 30.3 37.3 28.0 50.6 15.9 7.7 9.2 57 20.6 24.5

CV. b (%) 6.4 7.9 2.7 6.1 23.0 214 294 14.2 12.7 a4 52 6.5 133 23.0




M19197 14 NaNE9 LazesAuseNauNanEn Yasnivnaliiug/metusuazseavUanuansneiu lugarul 2562-2563 s1netie Janinusldesaou

AgIsEEELAUA Jo/fu Ae/diu Hn/fu wide/En it 100uidn HANAR
N3N (uRLIng) (W) (A9) #n) (wan) (n5) (Alansu/l9)
2562 2563 2562 2563 2562 2563 2562 2563 2562 2563 2562 2563 2562 2563
CM 60 32.5 52.4 a 12.2 149 a 1.16 b 2.24 30.1b 41.4 1.98 1.81 149 a 135 a 213 191
MHS 6 33.1 426 b 111 127ab  237a 243 46.4 a 433 1.99 1.75 128b 122ab 241 222
MHS 8 34.8 34.8 b 10.8 11.5b 232 a 281 44.5 a 50.7 1.92 1.74 127 b 120 b 241 162
50x20 cm (48,000) 34.0 a6.7 11.1 13.1 1.72 205 b 333 b 34.0 b 1.98 1.79 13.5 12.4 300a 246 a
50x50 cm (19,200) 32.6 42.3 114 13.2 2.07 242 ab  455a 49.5a 1.95 1.75 133 12.3 239 b 179 bc
70x30 cm (22,857) 34.8 42.0 11.6 12.9 1.98 245ab 39.8ab 4542 1.93 1.77 13.7 12.6 229b  192b
70x50 cm (13,714) 32.5 42.1 11.4 13.0 2.02 3.05a 42.8 a 516 a 1.95 1.76 135 12.9 158 ¢ 149 ¢
F-test:V ns * ns * * ns * ns ns ns * * ns ns
:S ns ns ns ns ns * * * ns ns ns ns * *
HAVA) ns ns ns ns * ns ns ns ns ns ns ns * ns
CV. a (%) 38.7 19.0 15.6 20.4 29.0 44.6 8.0 44.8 4.4 4.9 55 9.7 60.2 53.1
CV. b (%) 10.7 124 6.0 6.5 18.8 26.9 171 18.7 5.0 6.4 53 7.4 24.5 194

29
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Table 15 Yield, income, Increased income from fertilizer use, Cost of fertilizer and Value to Cost of Ratio (VCR) of soybean on different application of rhizobium

biofertilizer (RhB) and fertilizer rate at Chiang Mai Field Crops Research Center in the dry seasons, 2019-2021.

Increased income

Income Cost of fertilizer
Treatments Yield (kg/rai) from fertilizer use VCRY
(baht/rai) ¥ (baht/rai)
(baht/rai)

1. No RhB 417 7,382 -
2. No RhB + Fertilizer based on soil testing 397 7,348 - 35 648 -0.1
3. No RhB + 0.5 Fertilizer based on soil testing 439 6,983 - 400 324 -1.2
4. No RhB +0.5 Fertilizer based on soil testing + Cow manure 529 8,598 1,216 2,018 0.6
5. No RhB +0.5 Fertilizer based on soil testing + Chicken manure 501 8,199 816 1,013 0.8
6. No RhB +0.5 Fertilizer based on soil testing + Compost 500 8,807 1,424 5,324 0.3
7. RhB 434 7,817 434 25 17.4
8. RhB +Fertilizer based on soil testing 454 8,251 869 458 1.9
9. RhB +0.5 Fertilizer based on soil testing 446 7,678 295 242 1.2
10. RhB +0.5 Fertilizer based on soil testing + Cow manure 498 8,112 730 1,935 0.4
11. RhB +0.5 Fertilizer based on soil testing + Chicken manure 537 8,720 1,337 930 1.4
12. RhB +0.5 Fertilizer based on soil testing + Compost 455 7,139 -243 5,185 0.0

Y Soybean farm price 17.37 baht/kg (www.oae.go.th (25 October 2021), Average Price 3 years in April (2019) April (2020) and April, 2021.
% Biofertilizer price: rhizobium biofertilizer = 25 baht/pack (1 pack per 10-12 kg of seed), Chemical fertilizer prices: 46-0-0 = 11 baht/kg, 0-46-0 =

19 baht/kg and 0-0-60 = 15.8 baht/kg, Organic fertilizer prices: Cow manure = 1.75 baht/kg, Chicken manure = 1.49 baht/kg, Compost

= 5 baht/kg

¥ \ICR =The profit from the fertilizer implementation/the cost of fertilizer implementation (critical value = 2.0)



Table 16 Marketable yield of vegetable soybean in dry season.

No. of Standard pod A pod wt. B pod wt. Marketable Yield
Rows no. and
/Kg Mean (Kg/rai) Mean (Kg/rai) Mean (Kg/rai) Mean
plot sizes
2016 2017 2016 2017 2016 2017 2016 2017
2 rows 80 cm. 249 235 242 868 582 725 1,284 819 1052 a 2,152 a 1,121 de 1,637
2 rows 100 cm. 254 228 241 692 402 547 931 823 877 b 1,623 c 1,029 de 1,326
3 rows 120 cm. 262 230 246 776 414 595 1,131 932 1032 a 1,907 b 1,139 d 1,523
3 rows 150 cm. 256 217 236 731 340 536 902 774 838 b 1,633 ¢ 944 e 1,289
Mean 255 a 228 b 766a 435b 1,062a 837b 1,829 1,058
F-test: Year (Y) x* ** ** **
Treatment (T) ns * * *x
Y*T ns ns ns *
CV (%) 6.1 15.6 14.8 9.5

Means followed by a common capital or small letter within the same column are not significantly different at P<0.05 by DMRT
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Table 17 Marketable yield of vegetable soybean in rainy season.

32

No. of Standard pod A pod wt. B pod wt. Marketable Yield
Rows no. and
/Kg Mean (Kg/rai) Mean (Kg/rai) Mean (Kg/rai) Mean
plot sizes
2016 2017 2016 2017 2016 2017 2016 2017
2 rows 80 cm. 266 345 305 979 1,068 1,023 1,529 1,896 1,713 a 2,508 2,963 2,736 a
2 rows 100 cm. 270 341 306 1,224 907 1,065 1,202 1,703 1,453 b 2,426 2,611 2,518 ab
3 rows 120 cm. 276 355 316 996 940 968 1,341 1,479 1,410 bc 2,338 2,419 2,379 b
3 rows 150 cm. 266 347 307 950 854 902 1,237 1,143 1,190 ¢ 2,188 1,998 2,093 ¢
Mean 270 b 347 a 1,037 942 1,328 b 1,555 a 2,365 2,498
F-test: Year (Y) ** ns * ns
Treatment (T) ns ns * *
Y*T ns ns ns ns
CV (%) 3.0 26.1 174 11.8

Means followed by a common capital or small letter within the same column are not significantly different at P<0.05 by DMRT
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Table 18 Economic returns of the application of five different chicken manure compost rates for the production of the CM84-2 vegetable soybean

total pod yields at Chiang Mai Field Crop Research Center during the dry season of 2016 to the rainy season of 2017 test

Total pod Cost of Cost of chicken Total Profit
Treatment yields fertilizer manure comjpost income VCR
(kg/rai) (baht/rai) (baht/ral) (baht/rai) (baht/rai)

1. Chicken manure compost rate 500 keg/rai 1,655 1,728 1,375 28,135 25,032 8.07
2. Chicken manure compost rate 1,000 kg/rai 1,863 1,728 2,750 31,671 27,193 6.07
3. Chicken manure compost rate 1,500 kg/rai 1,809 1,728 4,125 30,753 24,900 4.25
4. Chicken manure compost rate 2,000 kg/rai 1,929 1,728 5,500 32,793 25,565 3.54
5. Chicken manure compost rate 2,500 kg/rai 1,787 1,728 6,875 30,379 21,776 2.53
Mean 1,809 1,728 4,125 30,753 24,900 4.25

Note: Cost of chicken manure compost: 2,750 baht per ton

Price of vegetable soybean (total fresh pod): 17 baht/kilogram

VCR (Value to Cost Ratio) (The profit from the fertilizer implementation/the cost of fertilizer implementation) of the farmer with limited budget

with the critical value of 2.0
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Table 19 Economic returns of the application of five different chicken manure compost rates for the production of the CM84-2 vegetable soybean

standard pod yield at Chiang Mai Field Crop Research Center during the dry season of 2016 to the rainy season of 2017 test

Standard Cost of Cost of chicken Total Profit
Treatment pod yields fertilizer manure compost income VCR
(kg/rai) (baht/rai) (baht/ral) (baht/rai) (baht/rai)

1. Chicken manure compost rate 500 keg/rai 818 1,728 1,375 28,630 25,527 8.23
2. Chicken manure compost rate 1,000 kg/rai 893 1,728 2,750 31,255 26,777 5.98
3. Chicken manure compost rate 1,500 kg/rai 842 1,728 4,125 29,470 23,617 4.04
4. Chicken manure compost rate 2,000 kg/rai 1,118 1,728 5,500 39,130 31,902 4.41
5. Chicken manure compost rate 2,500 kg/rai 789 1,728 6,375 27,615 19,102 2.21
Mean 892 1,728 4,125 31,220 25,367 4.33

Note: Cost of chicken manure compost: 2,750 baht per ton

Price of vegetable soybean (standard pod): 35 baht/kilogram

VCR (Value to Cost Ratio) (The profit from the fertilizer implementation/the cost of fertilizer implementation) of the farmer with limited budget

with the critical value of 2.0
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Table 20 Economic returns of the implementation of seven different chemical fertilizers primer formulas for the production of the CM84-2

vegetable soybean at Chiang Mai Field Crop Research Center during the dry season of 2016

Cost of Cost of Total
Total pod Cost of chemical Profit
Treatment compost rhizobium income VCR
yields (kg/rai) (baht/rai) (baht/rai) fertilizer (baht/rai) ~ (baht/rai)  (baht/rai)
1. 8-24-24 rate 50 kg/rai 1,803 5,000 0 2,170 30,651 28,481 3.97
2. Rhizobium + 8-24-24 rate 50 kg/rai 1,701 5,000 25 2,195 28,917 26,697 3.70
3. Rhizobium + 8-24-24 rate 40 kg/rai 2,057 5,000 25 1,945 34,969 32,999 4.73
4. Rhizobium + 8-24-24 rate 30 kg/rai 2,093 5,000 25 1,695 35,581 33,861 5.04
5. Rhizobium + 8-24-24 rate 20 kg/rai 1,868 5,000 25 1,445 31,756 30,286 4.68
6. Rhizobium + 8-24-24 rate 10 kg/rai 1,844 5,000 25 1,145 31,348 30,178 4.89
7. Rhizobium 1,815 5,000 25 945 30,855 29,855 5.01

Note: Cost of chemical fertilizer and rhizobium for the production of vegetable soybean

1) Compost: 5,000 baht/rai 2) Chemical fertilizer formula 8-24-24: 1,250 baht/rai 3) Chemical fertilizer formula 13-13-21: 630 baht/rai 4)
Chemical fertilizer formula 46-0-0: 290 baht/rai 5) Rhizobium: 25 baht/rai 6) Price of vegetable soybean (fresh pod): 17 baht/kilogram

VCR (Value to Cost Ratio) (The profit from the fertilizer implementation/the cost of fertilizer implementation) of the farmer with limited budget

with the critical value of 2.0
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Table 21: Economic returns of the implementation of seven different chemical fertilizers primer formulas for the production of the CM84-2

vegetable soybean at Chiang Mai Field Crop Research Center during the rainy season of 2016

Total pod  Cost of compost Costof Cost of chemical ~ Total income Profit
Treatment rhizobium VCR
yield (kg/rai) (baht/rai) (baht/rai) fertilizer (baht/rai) (baht/rai) (baht/rai)
1. 8-24-24 rate 50 kg/rai 1,290 5,000 0 2,170 21,930 19,760 2.76
2. Rhizobium + 8-24-24 rate 50 kg/rai 1,299 5,000 25 2,195 22,083 19,863 2.75
3. Rhizobium + 8-24-24 rate 40 kg/rai 1,435 5,000 25 1,945 24,395 22,425 3.22
4. Rhizobium + 8-24-24 rate 30 kg/rai 1,569 5,000 25 1,695 26,673 24,953 3.71
5. Rhizobium + 8-24-24 rate 20 kg/rai 1,253 5,000 25 1,445 21,301 19,831 3.07
6. Rhizobium + 8-24-24 rate 10 kg/rai 1,107 5,000 25 1,145 18,819 17,649 2.86
7. Rhizobium 1,039 5,000 25 945 17,663 16,693 2.80

Note: Cost of chemical fertilizer and rhizobium for the production of vegetable soybean

1) Compost: 5,000 baht/rai 2) Chemical fertilizer formula 8-24-24: 1,250 baht/rai 3) Chemical fertilizer formula 13-13-21: 630 baht/rai 4)

Chemical fertilizer formula 46-0-0: 290 baht/rai 5) Rhizobium: 25 baht/rai 6) Price of vegetable soybean: 17 baht/kilogram

VCR (Value to Cost Ratio) (The profit from the fertilizer implementation/the cost of fertilizer implementation) of the farmer with limited budget

with the critical value of 2.0
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Table 24 Growth and yield component of Chiang Mai 60 soybean variety planted with 3 chemical

fertilizer (NPK) and rhizobium biofertilizer managements in 2019-2021

Main plot Height Pod Grain/plant ~ Weight of Grain Shoot fresh

Treatment (cm) /stalk 100 grains yield weight (kg/rai)
(9 (kg/rai)

- NPK 2019 2433 b 12.48 c 2335 ¢ 14.15 b 185.63 ¢ 426.25 d

- NPK 2020 45.40 a 32.43 a 67.78 a 18.23 a 376.25 a 957.50 ab

- NPK 2021 44.08 a 22.08 b 44.08 b 18.15 a 281.88 b 725.00 ¢

+ NPK 2019 25.05 b 14.58 c 2790 c 1393 b 183.75 ¢ 431.88 d

+ NPK 2020 4473a 2828ab  61.50a 18.08 a 381.88 a 1,037.50 a

+ NPK 2021 4480 a 26.30ab  54.00 ab 18.00 a 304.38 b 711.25 ¢

PK+Rhizobium 2355b 12.65¢c 2390 c 1490 b 169.38 ¢ 43375 d

2019

PK+Rhizobium 4583a 2825ab  59.13 ab 17.58 a 394.38 a 1,065.63 a

2020

PK+Rhizobium 4830a 27.73ab  57.13ab 18.03 a 328.75 798.75 bc

2021 ab

F-test *x *x *x *x w*x *x

C.V. (%) 12.0 21.0 21.5 4.1 15.9 14.9

Note: ** = significant at P< 0.01. Means in a column followed by the same letter are not

significantly different at 5% level by DMRT.
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Table 25 Economic return analysis of fertilizer application of soybean (Chiang Mai 60 soybean variety) cultivation in sandy loam soil, Chiang Mai

province in 2020-2021 (Average yield from each treatment in 2019-2021)

Treatment Yield Yield Cost of Increasing cost as  Return yield x ~ Gross Net VCR
(kg/rai) increase fertilizer” compared to price return  retumn
(kg/rai) (Baht/rai) control (Baht/rai)
(Baht/rai)

1) control 281.25 - 0 - 4,781.25 - - -
2) 3-3-3 kg N-P,05-K,O/rai 290.00 8.75 138 138 4,930.00 148.75  10.75 1.08
3) 0-3-3 kg N-P,05-K,O/rai +

297.50 16.25 127 127 5,057.50 276.25 149.25 218
rhizobium

Y Soybean price = 17 baht/ke.

¥ Chemical fertilizer price (urea 12 baht/kg, Triple Super Phosphate 21 baht/kg, Potassium chloride 13 baht/kg)
Biofertilizer price: rhizobium biofertilizer = 25 Baht/pack (1 pack per 10-12 kg. seeds)
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Table 26 Economic return analysis of fertilizer application of rice (San Pa Tong 1 sticky rice variety) cultivation in sandy loam soil, Chiang Mai

province in 2019-2020 (Average yield from each treatment in 2019-2020)

Subplot treatment Yield Yield increase Cost of Increasing cost as Return yield x ~ Gross return Net return VCR
(kg/rai) (kg/rai) fertilizer? compared to control price ¥
(Baht/rai) (Baht/rai) (Baht/rai)
Soybean (control)
1) control 683.46 - 0 - 7,518.06 - - -
2) 6.5-0-0 kg N-P,05-K,O/rai 699.26 15.80 78 78 7,691.86 173.80 95.80 2.23
3) 13-0-0 kg N-P,05-K,O/rai 588.64 -94.82 156 156 6,475.04 -1,043.02 -1,199.02 -6.69
4) 26-0-0 kg N-P,O5-K,O/rai 809.88 126.42 312 312 8,908.68 1,390.62 1,078.62 4.46
Soybean (3-3-3 kg N-P,0.-K,O/rai)
1) control 825.68 - 0 - 9,082.48 - - -
2) 6.5-0-0 kg N-P,O¢-K,O/rai 742.42 -83.26 78 78 8,166.62 -915.86 -993.86 -11.74
3) 13-0-0 kg N-P,05-K,O/rai 711.11 -114.57 156 156 7,822.21 -1,260.27 -1,416.27 -8.08
4) 26-0-0 kg N-P,O5-K,O/rai 801.98 -23.70 312 312 8,821.78 -260.70 -572.70 -0.84
Soybean (0-3-3 kg N-P,05-K,O/rai + rhizobium)
1) control 654.22 - 0 - 7,196.42 - - -
2) 6.5-0-0 kg N-P,Os-K,O/rai 734.81 80.59 78 78 8,082.91 886.49 808.49 11.37
3) 13-0-0 kg N-P,05-K,O/rai 758.52 104.30 156 156 8,343.72 1,147.30 991.30 7.35
4) 26-0-0 kg N-P,O5-K,O/rai 746.67 92.45 312 312 8,213.37 1,016.95 704.95 3.26

Y San Pa Tong 1 sticky rice variety price = 11 baht/kg.

# Chemical fertilizer price (urea 12 baht/kg, Triple Super Phosphate 21 baht/kg, Potassium chloride 13 baht/kg)
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Abstract

The objective of research and development on soybean protection was to find
out the appropriate technologies for management of soybean and vegetative soybean production
and quality. It consists of 7 experiment and were conducted at Research Center under

Department of Agriculture in 201619. The research founded that Spraying of fluazifop-p-
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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 that 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 of
water were the most effective to control leafroller for 5 and 7 days, respectively and use of
Emamectin benzoate 1.92% EC at the rate of 10 milliliters per 20 liters of water was the most
effective to control cutworm for 5 days. Fipronil 5% SC at the rate of 20 milliliters per 20 liters of
water with a cost of spraying 52 baht per rai and per time was the most effective to control aphid
and leafhopper for 5 and 7 days, respectively. The best coltroled insecticide for 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 7 days after spraying, 81-84 and 60-80 percent in dry and rainy

season percent.
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MILHUNITNARBILUU RCB 4 91 6 N55175 AB

1. wuansgwuas aualaansa 1Usanla 70 % WG) 9951 10 n5u/40 20 ang
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2. viuansaiuvas Wsillurlea (Usiuea 50 % EC) 8751 40 wa/Ah 20 ans

3. yiuansaiuyas asludauriu (Weas 20 % EC) 051 50 wa./Ah 20 ans

4. wuaseuwnas esiilvua/wanvalgglansu (ewlwise 14.1 %/ 10.6 %) »31 10
1a./1 20 &

5. viuansauuas lnseglawea (gn3eau 40 % EC) w3 50 WA/ 20 A

6. lnuanseiuuas

nsUesfiufdavueunseyin uasvueuzaioing

MUUHLNNSNARBILUU RCB 4 91 6 N53338 Ao

1. Wuanseuuas pasusunsialnsa (Wsseu 5.17 % SC) 8ns1 20 NS/

1h 20 a3

2. wiumseusias Wgruulaeglud (mMafl 20 % WG) $as 5 n$u/a1 20 ns

3, viuensaiuuas dudinduunleen (Usiaay 1.92 %) $ns1 10 wa./ 20 das

4. wiuanseusas giviuyseu (Wiv 5 % EC) §n1 20 nFwd 20 Ans

5. viuansauuas lnseglavea (gn3eau 40 % EC) 8951 50 1A/ 20 A

6. linuanseiuuas

mstestuidamuemaziing

MUUHLNNSNARBILUU RCB 4 91 6 N55338 Ao

1. Wuanseuas Aeousunsdalnga (WE150U 5.17 % SC) 851 20 NS/ 20 Ans

2. viuansauuas waiuulaezlud (el 20 % WG) 8991 5 n%/10 20 Ans

3. yiuansaiuvas aluluuen (Fawa 12 % SO 8n51 20 1a/1 20 8

4. viuanseuuas guiuyseu (Wi 5 % EC) §m31 30 n3a/ah 20 Bws

5. wiuaseuaia nsesleea (gvFeou 40 % EC) §791 50 wa./uh 20 B3

6. lalnuansalnuuag

nsNAABLT 2.4 n1snaaeulsEasnmvasasiuuatiunsdesiumidnuuasdnguszian
Unngefidfgyuesimdeduunasugnnians fusenideamile
MUNUNSNAABIUUU RCB 4 81 6 N55133 e

1. vuansaiuaas Tnillnsdy (wathi 50 % WG) 051 20 3w/l 20 ans

2. Wuanseiuaas Teweunsiialnsa (wiwle 10 % OD) a5 60 ua/Ah 20 Ans

3. yluanseluuas WUsta (eadus 5 % SCO) §ms1 20 ua/Adh 20 Ans

4. viuenseuaas Yinsindu (WU 25 % WP) §as1 40 n¥u/ad 20 A

5. viuansaiuvas 3fielaanse (Aeuflnes 10 % SL) §as1 10 Ua./1n 20 Ans

6. lalniuansalnuuag
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A15NAABIN 2.5 UL anSn1nansieiUaanunankuasuselnnuIninlunISHan0AEe
1.Anwlszdnsnmanseuuaseaiununissyuiavueuiululumsndntades

TNUNUNIINAADILUY RCB (Randomized complete block design) & 3 @1 way 7 n53uis

(%
a

Ingnuansauauvueuiinuly Walsunsaanudnuuvueuliuluas 1 dsieduiiuly dadl

N335 Sl
1.laifinswuans

2. AANUa1IABOLIUNIITAINTA (17% W/V SC) 10 wa. floth 20 33
3 Aeviuansraeusunsiainsa+ nesiivuan (20 %420 % WG) 3 nfu sievh 20 Ans
4. aanuansngiuulaeylug (20%WG) 6 n¥usioti 20 Ans
5 dnviuansgruulaogludslneslaania (249% +24% WA SO 4 ua. et 20 B
6.2anuaslnsezlenea (40% EC) 50 wa. v 20 Ans
7. Aanuansasludannu (20% EC) 40 wa. Aerh 20 Ans

2. AinwUsranEn1manseinulauNeAIuANNIT TEUIANUBUNTEYIRN LN TNERILNEDS
TNUNUNTNABDILUU RCB (Randomized complete block design) & 3 91 wazll NI3U33 Innuas

AIUANVILAUNTEYAN WBLSUATINNUTINIUNUDUNTEYENAIA 1 fseduiuly feil

A55473%5 BNIINLY

1. Jaifinnsnuans
2 AANUAITAADWIUNIINAINTS (17% WA SC) 10 wa. 91" 20 anS

3. AANUANTARBWLIUNSIRAINTA+Hazdlnuwey (20 %+20 % WG) 3 nSu #iaun 20 ans

4. Aanuansngiuulaeylug (20%WG) 6 n¥usiavi 20 A

5 Anvuansgiuulneyluds lnazlaanin (24% +24% WA SO 4 ua. slevi 20 Ans

6. Aanuansinillnsdu (50% WG) 10 n3al dloth 20 Ans
7 doviuansesundlelasnaslse + lolalnsmdu (3%+3% GR) 20 ndusier 20 ans
8.2ANUAT AADSIWULILWDS (50% SP) 20 11a. Aerh 20 Ans
9. Aanuansaluidlvusu (12% W/V SQ) 12 ya. fiotin 20 ans
10.2anuanslnsezlaea (40% EC) 50 1a. ferh 20 Ans
11.2anuanslelosiuniu (40% EC) 10 wa. sl 20 Ans

ANSNAABIN 2.6 USTENSNINUBIANTUBINUNIINNUBULINZENIVDIN NARIHNES
MILNUNITNABDILUU RCB 4 91 5 n55uAs lown 1 hinuaiswiidesiunidnuauiazingl 2

NUASLAT DURBNTIANTU 30% WG 99151 5 N5U/11 20 ans 3 wWuansiadl tawlnem 40% W/V EC 99197



50

20 fiadans/ih 20 ans 4 wuansiedl lnraasaed 50% WA EC 8051 20 Jadans/un 20 Ans 5 wuanswdl
TnsexTaved 40% EC $m51 40 fiadans/in 20 ans
m'wmaaﬂﬁ 2.7 Usz?m%mwsuml,%am Beauveria bassiasna e Metarhizium anisopliae Tunsmdausas
vimengulunwdesiings
TNUNUNISVIARDILUY RCB i 4 %1 4 nssuiBlugguisdedl
1. viudwan
2. Wuidlas1 Beauveria bassiasna ssduaadgy 1x108 alod/dadans
3. yiuios1 Beauveria bassiasna fiszdumandudi 1x10° aUed/fadans
4. wiudes1 Beauveria bassiasna szduaMEIgy 1x101 aled/ladans
NUNUNSNARDIWUY RCB 31 4 47 5 ﬂssm’jﬁiqumuﬁqﬁ
1. viudwan
2. Wuliles1 Beauveria bassiasna fisgduanadITy 1x108 aod/Nadans
3. yiuios1 Beauveria bassiasna fiszuamnududis 1x10° aled/fadans
4. wiuidlesn Beauveria bassiasna szduANAEITY 1x101 aUed/Nadans

5. viuansuall tnsazlened 40% W/V EC 8n51 50 Jadans/dn 20 ang

NAaN1538kaLaNUSI8Na

msltansidaiviitlunnnssitiamuduivdedivdeadniesisuunan nsld fluazifop-
p-butyl+fomesafen §a31 24+40 Afuanseongsels Tuszavsammsmuauiviidluueunazluning
IRauiaszey 45 Fuvdaniy dwmsusasdadinuuandaiuegadideddydmneain yansaisning
ﬁw%’mi’mﬁﬂﬁwamﬁmLaﬁaqaﬂdwmﬂﬁﬁﬁm’i’%ﬁ% 55-75 wWesigud lnen1sld fluazifop-p-butyl +
fomesafen, haloxsifop-r-methyl + fomesafen Wag quizalofop-p-tefuryl + fomesafen Iﬁmamﬁmqq

ign Ao 307 307 waz 294 Alansusials mua1du wazliAdnsndunalsyleisonuyu (Benefit Cost

'
A

Ratio : BCR) 11nn1 1 &afiadnAudson1samu lnenssuisnlvinanuaigaaanisld fluazifop-p-buty
+ fomesafen 8051 24 + 40 nSuaTERNaVEABLT Wisllunluausen@e fluazifop-p-buty asnsald

haloxsifop-r-methyl %38 quizalofop-p-tefuryl naunuld LlasaniinuAuAnsuiy

madhansvesuasingmEesiiugnlutisugnuansineiu  qudsl 2559 fiszeznns
WSAulasing 9 maeagquan audafuife) wui madhanevesuuasdnsimdesmannngugn leua
yusushulu wiegeu uasmdedndu dunisUgndavieduggiu uuasinsdundosdulngiidsamy
1w ueudhuly ndsgeunasiaamium maasdvlauaznslrinandndamdodudimguds wui

Prugnivangad agsenineiui 1-15 ngAinneu wagl Sunnau 2558 dunsugndimaesgaau wui
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Pravgnillvanzay 51w 3 Psgnilinananselsgean Toud msUgndumdesiuil 1 fquieu 15
damAy way 15 dgungy 2559

Tumsugnimaesqgudsuazaguu T 2560 wuin msnamdamdesiugiednml 60 yniaagn
nukLasdngdmAeasua 5 e 1dud nususuly idsgou vuouuuasfuad IRy uwaIwiY
Lazwaedndu Fadilvgeglusziuiilidmansznumaasugia nisisqidulauaznislinandnin
widesluiagguas wui Fsgniluanzay leua Juugn 1 Suneu uag 15 unsiem 2560 Tinandngs
fign drun1sugndnmdesggiu nuin Psgniimnzanlunsugndamies Judl 15 fquisu 2560 14

HAKANEITIER

Table 27 Yield, farm price, income, total cost and benefit cost ratio (BCR) of soybean at Chiang

Mai Field Crops Research Center in dry seasons 2016-2018

Yield Farm price  Income Total cost  BCR

Treatments
(kg/Rai)  (baht/kg)”  (baht/rai) - (bath/rai)¥
l.alachlor 240 ¢. a.i./Rai 277 17.06 4,726 a767 0.99
2. imazethapyr 20 ¢. a.i./Rai 278 17.06 4,743 4,836 0.98
3. fluazifop-p- 307 17.06 5,237 4,891 1.07
butyl+fomesafen 24+40
g.a.i./Rai
4. quizalofop-p-tefuryl + 294 17.06 5,016 4,918 1.02
fomesafen 12+40 g.a.i./Rai
5. haloxsifop-R-methyl+ 307 17.06 5,237 5,029 1.04
fomesafen 20+40 g.a.i./Rai
6. fenoxaprop-p-ethyl+ 271 17.06 4,623 4,938 0.94
fomesafen 12+40 g.a.i./Rai
7. no weeding 175 17.06 2,986 4,425 0.67
Mean 273 4,653 4,829 0.96

Ywww.oae.go.th (Jan, 2018)

#Total cost: soil preparation 1,000 Bath/rai, watering 500 Bath/rai, planting 1,000 Bath/rai, weeding
+ labor cost 0-750 Bath/rai, insecticide application + labor cost 510 Bath/rai, fertilizer application

+ labor cost 590 Bath/rai, harvesting 1,200 Bath/rai and threshing 175- 307 Bath/rai
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M3 28 wansviiauarUSinameawasdnidivnesdvhaglugiugnuanseiuludminiedin

Tugguds ¥ 2559. (szaznsiadaiuled R1)

| yueufuly  indoseu  wiactunueweizdidu  uuawdvn  wdedndu
vasgn (F/91) CRYD)) (@/Au) (@/Au) (@/Au)
1 ngeInngu 0.87 0.00 3.33 0.93 0.13
15 ngFINIgU 0.67 0.00 ¢ 0.07 0.80 0.07
1 sune 0.60 0.67 © 0.20 0.73 0.00
15 SuAy 0.40 16.70 *° 0.13 0.73 0.00
1 unsey 0.27 753 ° 0.20 0.80 0.13
15 un9Ay 0.07 793 ° 0.07 0.67 0.13
CV (%) 70.74 98.20 35.49 32.41 21.22
v TuanuAideafuaieds inusesnusniieutuliunndsiumeada Aszdumiudesiy

95% 1A835 DMRT

M3 29 uansvlianavUSinavedluasdniumaestvhatgludisUanuanansiuludamiadedn

Tuggelu U 2559. (szozmsiaiapAvled R1)

| miouiulu  mAvdeu  wmsTunueurd ity wianivn  whsdndu  daiansgian
vangn (F/8) (F/6i) (F/61) (1/61) (F/6) (F/fu)
1 dquigu 002 ° 012 0.58 0.00 ° 002 ° 002 ¢
15 fiquieu 000 ° 013 ° 0.53 ° 003 °© 0.00 ° 002 °©
1 nsngAy 105 @ 0.05 ¢ 033 ¢ 0.17 = 105 @ 0.02
15 nsngneu 020 ° 010 *° 0.47 013 ° 020 ° 0.05 °
1 dney 012 ° 008 °© 0.43 015 ® 012 ° 003 °
15 oAy 003 ° 005 ¢ 0.30 ¢ 015 * 003 ° 002 ©
CV (%) 56.37 54.02 17.17 3531 56.37 89.44
v luanudifeiiudiedefimusesnusindioufulsiunnsaiumaada Assdumnuidosiy

95% 1A835 DMRT
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M13199 30 uanavllauarUSinaeuiasdngiuvtentiiangludislgnuanssiuludminied

Tugguds Y 2560 (szeymstaiauaulad R1)

v WATIUNUDY ; A dndu
wuouiuly NGERR o WAV
FaaUgn KRB
(/d) (F/di) (F/5i) (F/d) (F/di)
15
NEAINEY 0.18 © 0.00 ° 0 ¢ 0.42 " 0.18
1 Suney 040 ° 0.00 ° 0 ¢ 050 ° 0.25
15 fuAy 013 °© 0.00 ° 0 ¢ 0.67 @ 0.25
1 unvAy 0.18 °© 083 ° 01 033 0.08
15 un91Au 0.11 ° 058 @ 03 @ 025 ¢ 0.17
1 nuanius 0.28 ° 0.58 @ 0.2 ° 025 ¢ 0.17
Vv (%) 58.97 106.09 109.54 57.41 65.87

T
a a [y

e luanusdifediuamdeinnusesnusmiiouiuliwnnseiuniada Hseauainugedu
95% 1ng735 DMRT

=] a a v @ = v o | v v v a I
199N 31 LLaﬂﬁﬂu@LLa%‘UquﬂﬂJaﬂLLﬂJa\‘lﬂmEﬂ?LVia@QL‘U"I‘W]a']EJeLUSU']\TUQﬂLLG]ﬂ@']'NﬂiﬂM"Nﬁ’J@LSUENIWM

Tugaetu ¥ 2560 (szznmsaTqiAulad R1)

| PyauIIUly N GERRY! AU WAsSNduY
¥39Ugn o o v v v
? (A/Au) (A/Au) (A/9U) (A/Au)
15 figuegu 0.22 0.97 ° 0.50 @ 012 ©
1 AueIgu 023 ° 0.12 °© 0.42 ° 0.18 °
15 Augngu 0.22 @ 123 @ 0.27 ¢ 0.22 @
15 gane 0.18 ° 0.10 © 033 ¢ 013 ©
CV (%) 44.18 52.31 25.45 36.73

aa a

naewmn Tuanunfedfiuaiafeinumesnysmlouiuliunndeiunieada Nssauanutoiu
95% 1ne735 DMRT
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Y

wuin wnasdngUszamUndeiidfyesdamies leud wusuihuly uasvueunseyjin anssh
wasiifuszAvsnmlumstiostuidanueusiuly fe arsshuas giuyseu 5% EC 8ns1 20 wa./An 20
ans Susednsamlunistesiumdanueusiiululauiy 5 Ju way anssiuaas dudinfuiuuleien 1.92%
§751 10 1a./11 20 ans Suszansamlunisdestuiisanueusululduiy 7 Fu anseiunasiisl
Uss@vsnmlunsteaduidanueunseyin fe anseuuas Bundnfuuuleon 1.92% 8031 10 1a./1h

20 an5 dUszansanlunistesiundnnuaunsenantauiy 5 Ju

Y
AN 32 UIUNUBUL ULV WUV Na180 11809 NoULASNAINUAT LAY 1SINUATNT 8. UIND4

3. VOULNY HAUSUIAN 2559 D9 Waullunay 2560

uIUUaUIIUlU (§7/20 A)

, ADUNY — , —
GRELIEN , ARINUATH RS (JU)
GRPEMISEN

3 5 7
1. vigwuulaezlun 20% WG 105 60 b % 35ab 1/ ¥ -
2. udinAuuulatan 1.92% EC 80 35 ab 55 ab -
3. gLrluyIau 5% EC 60 15a 5a -
4. lnsozlavaa 40% EC 100 5a 35 ab -
5. lanuansalnuad 100 60 b 70b -
CV (%) 56.3 55.4 - -

Y uwlastoyalagld log x+1

2 @ NNUAIFID NYSML D UNUNIPIUEALD Tianm19uNI19aaf 19 DMRT A1S2AUANUYety 95%

A15197 33 ﬁi’wmwuaumzﬁﬁﬂﬁwuL%'ﬂﬂ/?’]a’laﬁ’amﬁm N OULATNAINUAITULUAILT NEATNT B.UIND

UDULNY RBUSUIAN 2559 D9 autiuAL 2560

IIUIUNUBUNTLYAN (13/20 An)

, ADUNY ¥ — , —
ANSULUAS , PAINUATANAY (1) ¥
AN LkUAY

3 5 7
1. waruulneglud 20% WG 5 5 10 -
2. dundinAutuulaien 1.92% EC 15 10 5 -
3. gLuyIau 5% EC 25 17 10 -
4. lnsezlaviod 40% EC 20 15 15 -
5. lanuansainnuas 40 20 15 -

CV (%) - - - -

Y uwdastoyalaeld log x+1
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AN 34 INUIUNUBULIUIUNNULINVINA80 LA D9 NOULAZNAINUAITHILLAY bSLNBASAT 8. UINDY
3. YOULNU LBUNINYIAY D9 LiBUAAIAY 2561

o uurueutuly (77/20 fu)
noUNu

n5543%5 , PN UANTLLAY (Tu) ¥
GRRLIRITEGN
3 5 7
1. wuanseuias viguulaeglud 20% WG 7367 8.75 425  875ab”?
2. iuansauas dudinAuuuloen 1.929% EC 6.67 0 0.5 0
3. puanseilaad Quiuyseu 5% EC 6.20 4.25 2.25 1.5
4. Wuansewuaa tnsezlaviea 40% EC 6.15 2.25 0.25 1
5. lanuanseinuuas 5.21 9.75 6.25 12.5

CV (%) - - - -

YV udastoyalaeld log x+1
Z Auadeilaannnisudasteyandu (back transformed)
¥ Fauienualesisnwstiouiuneeuaaus lluanmnaiune@di 19 DMRT fiseaumnustiniy 95%

WU wasAngUsEINUINAand Ay vesiunties Ae ndudeau uavindedndu anseinuuand

[
=

Uszdnsamlunisdesnumdang seounazdduruluniswun™ Ao arseuuas
fllwstia 5% SC §091 20 1A/ 20 Ans Dunulunisnin widy 52 vin/ld/ass Sussansninlunis
Joatuidmmasseulduiu 5 Ju assuuasiiszAnsamlunisdestufdamdsdnduiasdduniy
n3wist fo anssiuuas Alnsdia 5% §091 20 wa /A 20 Bes dFuyulunissiu wiiy 52 vin/ls/ade

IS a Aa v o tgo./o.'/ﬂ [
usranSalunistestumanmasdnaulauiu 7 Ju

A15199 35 FIUIUNA B DUNNULI1YIIAEWNADY N OULAT NS INUFITU LA 71 b5 LN¥ATNT 8.1 1WB4
YDULNU LHIBUNITNY AL 2561 19 iRauRAAN 2561

o wunaeseu @a/lu)
nauny

GRETRITELN , Y ARINUANTH RS (Tu) Y
A19ULLUAN
3 5 7
1. Tnillnsdu 50% WG 0.83 0.31ab %% 0.03 % 0.05
2. {lwsfia 5% SC 0.27 0.02 a 0.02 0.04
3. 9z UWINAY 1.8% EC 0.43 1.48 b 0.06 0.08
4. PSluganny 20% EC 0.44 0a 0.04 0.08
5. lanuansainuuad 0.84 0.69 ab 0.40 0.56

CV (%) - - - -

Y ydasteyalagld sor (x+0.5)

? Adeildannnisudasteyandu (back transformed)

y ! a a v v v A IS QJEL :’/ \*le J aaa [ = o 0 ad
Aedeinumeisnysnmilouiuluwwine ldfianuunnsdansatianszduanueiu 95 % lags
DMRT
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A9 36 ITUIUNALINIUANUIYINAIEN NEDY NOULALADINUAITA LRI NLSNBATAT B.UIND4

YBULAU LHBUNINYIAYL 2561 19 WhBURAIAL 2561

FumasIndu /1)

, ADUNY — , —
AN , naan AT () Y
GErY M EN

3 5 7
1. TnillnsTu 509% WG 0.88 ab ¥ 0.16 ab %% 047 b % 0.40 b?¥
2. {lwsfia 5% SC 1.10 b 0.03 a 0.08 a 0.03 a
3. 9z UINAY 1.8% EC 1.00 ab 0.05 a 0.20 a 0.11 a
4. psludauwny 20% EC 1.18 b 0.04 a 0.20 a 0.16 ab
5. lanuanseinwuad 0.71 a 0.28 b 052 b 0.36 b
CV (%) 233 - 54.7 -

¥

Vudastayalaeld sar (x+0.5) # anafelaainnisuuastayandu (back transformed) 2 Aafie

Y

ANUAEADNYINLAL DU UL UIFI LT ANURANANIN AR RN e 2 AUANNLTDRIU 95 % 1aedS DMRT

M13197 37 dununsiuansdeas luwlameass 15ineasng 8.01med L. UULNY LABY NINYIAY

2561 D4 lhaunaAL 2561

nIINIILY 511 3 oy
» oo . sunu/limse Y
ASSUID (nSu ¥50 Uadans (U w/Alansy

% - “ - (Um)

M9 U1 20 8K3) VU ERIGES)
1. pugnseiuad alnsdu 50% WG 20 N3y 2,750 220
2. puanseinkuas Winsta 5% SC 20 175480 650 52
3. WuaNswIAaY ez UINGY 1.8% EC 30 Hadang 480 57.6
4. PuaNTaLkas ANSLUTanNY 20% EC 50 A8anS 370 74

5. lainuansainuuad _ i _

Y 115 191 80 ams

2.5 ansghuuasiianunsaniuaun1sszutanusuiululdedslissansnmidiuiu 4 viialaun
anspasusundainsa+nesiinuey ansdudefiu lwulsen ansguiuyseu wavastnseslowed a3
A UUATAUNTAAIUANNTTEUIMUBUNSEYRN LB TiUsEAnEamildnuiu 6 vlla laud ansaaeusun

aa a @ a aa =
511Ansa ansBundadiu wulsien asawluyseu aseaawsuniidnsa+lnevilnuey anslasesly

Nod waranshuuasiunsu



M19199 38 YSunaesviueuiiuly neu-vidauansduuamihanguUamdnniviedludmindedinddmiugguu U 2560

FUUaUINUlUaINUESAT (/A1)

NIIUID R3S LY NOUNUETLAL . . .

39U 73U 14 9

1. paswsunsalnga 10 wa./4n 20 &, 0.91 0.58 ¢ 0.32 0.25
2. pasusunsdalnsa+Inezilvumy 37, /1 20 a. 0.74 0.63 d 0.60 0.58
3. vgwuleeslud 6 /11 20 4. 1.03 045 b 0.63 0.37
4. Budiefuuulaen 10 w1 20 a. 1.18 042 a 0.40 0.32
5. guluyseu 20 1./ 20 & 1.07 0.58 ¢ 0.38 0.32
6. lnsorlanod 50 1@/ 20 & 0.77 0.55 0.42 0.25
7. asludauniy 40 11a./1 20 a. 0.85 0.60 d 0.52 0.50
8. lufimswiuans - 0.93 085 e 0.80 0.78
CV (%) 38.38 21.49 41.28 35.74

[y

e Tuaaudifeniuaaienaumesnysmileunuliwnnseiunieada Nseduanudedu 95% lag3s DMRT
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U UINUlU (F/fu)

n33U735 9n31N5LY — - — — — —

NOUWWANSIAT  WAIWW 39U wAIWU 79U widawu 14 Ju
1. AanuarsreansunItalnga 10 wa./Ah 20 a. 0.67 a 0.60 ab 047 e 022 b
2. Aanuarsraslsunsdalnsa+nezillvuoy 37, /1 20 @ 0.82 b 0.65 b 045 d 022 b
3. Aanuansvigiulaeslud 6 /11 20 4. 0.65 a 0.65 b 045 d 017 a
4. Fenuansoudiaiu wulgen 10 wa./4 20 &, 0.68 a 0.68 ¢ 038 ¢ 022 b
5. Anvuansgiiuyseu 20 0./ 20 @ 0.68 a 057 a 0.35 bc 027 ¢
6. Aanuanslasozleod 50 wa./1h 20 4. 072 ab 063 b 033 b 022 b
7. Aavuansasludaunu a0 ma./‘f'] 20 @a. 0.80 b 0.65 b 0.30 a 020 b
8. lufinsnuans - 090 c 0.75 d 073 f 0.70 d

CV (%) 27.74 22.59 32.57 27.09

e Tuaaudifeniuaaienaumesnysmileuiuliwnnsenunieais

a a

bt

SUPLERITY 95% nes DMRT
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SruunueuInuly (F/du)

n33UD gns1nsly — — — — —

nOUWWENSIAT  WaIWW 37U waawu 73U widawu 14 Ju
1. 2anuaIsAeaLIuNIItalnga 10 wa./4 20 &, 1.17 0.76 0.50 b 032 ¢
2. Aanuarsrasusunstalnsa+negilvuay 3. /41 20 & 1.32 0.78 0.44 a 027 b
3. Aanuansvigiulaeslud 6 ./t 20 . 1.15 0.62 0.63 e 022 a
4. Aevuansoudiaiu lwulien 10 w1 20 a. 1.34 0.84 0.59 de 027 b
5. davuansguiuysou 20 n./1 20 @, 1.18 0.88 0.67 ef 032 ¢
6. Annuansinozlanod 50 11@./41 20 a. 1.22 0.93 0.56 cd 027 b
7. @aviuansasiudauny 40 11a./1 20 & 1.30 0.69 0.52 bc 025 b
8. Tlufin1swiuans - 1.4 1.37 079 f 0.55 d

CV (%) 12.26 18.06 24.22 16.10

e Tuanunieiuaefeinumesnusmlouiuliunneiuneada Nssauanuiotu 95% lagTs DMRT
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mMsnageuUszAns A mwesansaiilunistestuidanueuansiindEtiella zinckenella  Treitschke)vasdavaastingn  wuiiaiwusesans
triazophos 40% W/V EC fwnltnhliaiadednounueuaziindranas uazAnadevesUsinaiinfignuueuanzindudiwiasanas ieidsuiiie
sunulunisldansidanuas nmsldarsniingu 1B launans triazophos 40% W/V EC, dichlorvos 50% W/V EC uag dimethoate 40% W/V EC ﬁuﬂ"lﬁqm
Lﬁaﬁmﬂﬁé’unuﬁiwmgﬂﬁa 17.5, 11.2 hag 5 v/ 20 Bms

' '
[y [

M13197 4131uunueuanziings (Etiella zinckenella (Treitschke)) Tutawdasiingn 31nn1sWuaITnTINITAe 9 1 audidenvlsiBednl Tugauasd

2560-2561
SuueUIEiing (F/8)
» NaINUEN /()
ASIUID —
ADUNUEIT § 3 ” 5 § 7 § .
bhEE bR bhEE bhE bRE
2560 2561 2560 2561 2560 2561 2560 2561
1:!;'1L°dal’l 0 0 0 0 0 0 0.59 0.45 0.52 0.93 0.69 0.81 0.33
dURDNYIANTU 15% W/V EC 0 0 0 0.18 0.22 0.20 0.18 0.28 0.23 1.02 0.6 0.81 0.31
Toalnen 40% W/V EC 0 0 0 0.35 0 0.18 0.18 0.52 0.35 0.18 0.57 0.38 0.23
lnranlaa 50% W/V EC 0 0 0 0 0.06 0.03 0.18 0.45 0.32 0.35 0.62 0.49 0.21
Tnsezlanea 40% W/V EC 0 0 0 0 0.13 0.07 0.18 0.44 0.31 0.41 0.28 0.35 0.18
LQ?%EJ 0 0 0.11 0.08 0.26 0.43 0.58 0.55
CV.(%) 0 223.04 81.49 66.65

Y wlasAdeyadnuiunuaiingatiule fagA1 square root (x + 0.5) ABUIATIEINANNNATHA

[y

TuanusiRenuAdsnmUAIED NET LU ULULANATUNI9EDR NTzAUANNRDT 95% 1ae3S DMRT
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M13197 42 Iutunuewzindl (Etella zinckenella (Treitschke)) Tudundesidnan 31nn1sWiuaIsnssuiseng o 1 gudidenvlsiBednl Tuggeud

2560-2561
Sruueuing (F/dw)
. naanuens/(Ju)
n35475 —
ADUNUANS § 3 . 5 § 7 . §
LAY LAY LAY LAY LAY
2560 2561 2560 2561 2560 2561 2560 2561
ﬁ%ﬂé’] 0.88 1.56 1.22 1.18 0.93 1.06 1.13 ¢ 1.24 a 1.24 0.97 0.90 0.94 1.11
duURDNYIANTU 15% W/V EC 0.98 1.32 1.15 1.15 1.31 1.23 1.14 c 1.39 ab 1.27 1.06 0.90 0.98 1.16
Toalnten 40% W/V EC 1.00 1.19 1.10 1.18 1.09 1.14 1.18 bc 1.09 ¢ 1.14 1.04 0.93 0.99 1.09
laran0d 50% W/V EC 1.12 1.22 1.17 1.11 1.18 1.15 1.20 bc 1.16 bc 1.18 1.06 0.71 0.89 1.10
lnsozlawoa 40% W/V EC 0.98 1.39 1.19 1.19 1.20 1.20 1.22 abc 1.06 ¢ 1.14 1.05 0.10 0.58 1.02
\de 099 134 116 114 117 1.21 1.00 071
CV.(%) 26.67 17.65 10.51 15.65

Y wlasAdoyadnuiuiuasiingatiule faeA square root (x + 0.5) NBUIATIHINAVNNATA

TuanuAieINuALRALNANUAEDNYI LD UNULULANANSAUNIIEDF NTzAUANUTIBNY 95% LAe3S DMRT
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91432 Sustlunnsaueuuiasivneguludaivdesings nuiilugauded 2561 uasl 2562 nssisinuidos Beauveria bassiasna fisgdu
arandudu 1x10'° aved/fiadansnuswiuuasivmengutiosiianads 0.71 war1.20 §1/1 ssnamnsuansnsiunsaditunssuisivusednia Tugg
sl 2561 wuimnnssAsTudos Beauveria bassiasna uagwuas lnsoslewoa 40% W/V EC 8ns1 40 fadans/ih 20 Basnusuiuusasianengy
foufigniadn 0.76:0.90 f1/1 msnamns wonssfumeadftunssu et egrslsfnunanismnaeslunguasd 2561 uas 2562 nasuisiivude

31 Beauveria bassiasna NsgiuANUNTY 1x10' ales/Tadans il minsiuveinivanienslsalisaeenguieenitlunnssuds gorul 2561

[
=

WaL2562 NISUAITANUATS Inseslawaa 40% W/V EC 9931 40 1adans/un 20 3RS wasnuwiasn Beauveria bassiasna NIeMUAUINTY 1x101° gUas/

faddns v lidminsinvesiinfiuanseinistsalisaeengutoanitluynnssuds

M13197 43 FNUAAYEGU (Bemesia tabaci (Gennadius)) Tufamideslnan ann1swuasnssisae o 7 audideiulsdedwl Tugouast 2561-2562

IUIUUNAIIVIGU (F/6)

. o A uas/ (1)
NI3UID ABDUNUANT
3 5 7

2561 2562 2561 2562 2561 2562 2561 2562
ddan 0.89 139 126 b 156 094 b 137 103 b 137 b
B. bassiasna 1x10°alai/ua. 1.03 1.49 109 ab 155 076 ab 144 083 ab 132 ab
B. bassiasna 1x10° alad/ua. 1.02 137 086 a 152 071 a 143 080 ab 124 ab
B. bassiasna 1x10'° aUas/ua. 0.87 1.42 112 ab 149 093 b 137 071 a 120 a
pel 0.95 1.42 1.08 155 084 140 085 1.08
C.V.(%) 28.85 7.01 22.88 489 1579 717  19.96 7.58

V wlasrdoyadnuiuiuasiingatiuld faem square root (x + 0.5) NBUIATIEANAVNNETHA

'
aa A

TuanuAdeTuARAeRR LML NI DU LULANANAUNINEDR NTEAUANNTIY 95% 1aedS DMRT



AT 44 TWIUUAVIVIEIGU (Bemesia tabaci (Gennadius)) Tunvdestingm nn1swuansnssdiseing 1 audideilsidesnl luganud 2561-

2562

63

PUIULNANIVILIGU (F/F)

. o e s/ ()
N340 ADUNUANT :

2561 2562 2561 2562 2561 2562 2561 2562
e 1.38 1.33 1.44 1.01 145 b 1.24 b 1.25 0.76
B. bassiasna 1x10° @Uas/ua. 1.35 1.31 1.50 0.76 137 b 1.02 ab 0.90 0.71
B. bassiasna 1x10° a@les/ua. 1.21 1.37 1.11 0.76 1.26 ab 1.09 ab 0.76 0.71
B. bassiasna 1x10' @Uas/ua. 1.17 1.17 1.26 1.04 137 b 1.00 ab 0.80 0.71
Insozlawoa 40% W/V EC 1.38 1.31 1.11 0.94 0.8 a 0.86 a 0.81 0.71
\de 1.30 1.30 1.28 0.90 1.25 1.04 0.90 0.72
C.V.(%) 19.85 22.97 18.02 27.11 24.13 20.46 19.89 6.21

Y wlasAdoyadnuiuiuasiingatiule faeA square root (x + 0.5) NBUIATIHINAVNNATA

TuanuAdeINUANALNAIUMED NYIATDUNULULANANAUNIEDR NSEAUANNTDIU 95% laedsS DMR
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a3UNan13Ide uasdaiauauus

mdemelulagnisdanisdnsiivivenimalulagiuvansailunisdesiumidniivlslunimaes
WAL OUNADINNER ANTUNITTINTNUA 7 NNSNAABY bPNANITIFUAIT

o v o A

1. nstesdumdndany wuin n15le fluazifop-p-butyl+fomesafen m31 24+40 nSua1500N
qvidsals wundsugnaamdes 15-20 Fu fiuszAvsnmnismuauuislusauuarlunisldfoufessey
45 Jundaiu Winandngegn 307 Alansusiels AudAsionisasuuinan lnelladnsdiunalselovise
AUy (BCR) avanwviiu 1.07

2. mtlesfuidnuuas nuhasaiitiostuiduasiifussavsnniian i

2.1 Tumstestumdnuuasdngdamies wuin anssiuuas quuyseu 5% EC 8m1 20
faddnseiewn 20 ans uwardundnAuuuleien 1.92% dn31 10 fadanseewn 20 ans Juszansamlu
nstesiumdanueudiululauiu 5 uay 7 U muasu

2.2 ansaiuasdudinfiuuulaien 1.92% $as1 10 Jedansaewn 20 Ans duszansamly
nstesiumdanueunseyiinlauiu 5 Ju

2.3 anseunasiiingtia 5% SC §aa 20 fiaddnsrerr 20 Ans Fdunuluniawu Wity 52
uwiielssends fuszansamlunistestumdnmisseutasindesndulduiu 5 uay 7 Ju audiu

2.4 nstlesfurdavuswansiings Etiella zinckenella (Treitschke) fifiuszan3amun
flanvislugguds uazqgeu Ao ansngu 18 14un dimethoate 40% W/V EC, dichlorvos 50% W/V EC
ey triazophos 40% W/V EC

2.5 MINuTesn B. bassiana fiszRuaududy 1x101 alasreiadans aw1se

AvaNkIasvIegulafnaavamy 7 Ju lugguds 81-84 Wesidus wazlugenu 60-68 Wesidud
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nanssud 3
nsuUszunImaes

Soybean Processing

av0RInN wauan  faen 35 way gnssaudl 1l

Laongdown Sangla  Kallaya Withee Supannee Phengkham

AdARy NsuUTIUAIMAR Leifsniumans sudrsedumaes thuudumdesen

Key words Soybean Processing, Soybean yogurt, soybean french fries, Germinated Soybean milk

UNANED

n99en1suUUsUwmaedlingUssasdinavinalulagn1sudssunandusiandunaeaiie

= 1 Y]

WinyaA1nsHan afeeladiuunnguinunins dwalilinslduazndnanviteseg1ededu dnliunisiy

fqud\lld I a

6 N15nAaee NAugIdenvlsidedlval lul 2559-2560 Nan15338 WU WU mdeslvnzaudmsy

]

Y I v s

Wanleiisaaanies Aeiugidedind 84-2 dwsudnsdiutsardnmunzaudmiundam Sudnsemn

a

Waeanu aamdednaniugidesiny 84-2 wingand wsuldlumsudalofsndvies lnediusunn

o =B

TUsAuluman 3.50 Wesidus lusu 3.44 Wesidud waznsauanin 0.69 nJuselewisn 100 A5y A1 pH

a A

4.3 uagausniusnunfigamngien 8 esaneadea lauu 7 Ju dauninnsszamdudand den

IndlAgeiuasgIURan furigravnTIn e 2146-2546 nslduwlaandngnsndu 300 nSu wsvay

dmsurilvaunmutnetauuuivsazuuunensudssanannimsldulandlusandiudu q
Taomudwsefuvdesuuudu llusau 31.3 uazluiu 13.2 Wedldud Tawdesseu Adou Lifinaud
drumFutnsedundeauunen damdeady Tiaseu lufndud uaziinrmnseudiunats dudsl
sefuuuAvLazLUUnenaasafuinwluanmutuds -18 ssmigaea Tiduna 2 nsvimiuud
widesaeniivuiun1sienden1sut 6 uay 8 $aluandrunlisen 24 Faluadinaunmiiigalaed
Anuasalunsiueendiatugsan 21.8 uaz 27.3 umol TE s 100 fadans wazUTunaansnith
a9gn (2.0 wa 2.2 Tadnfuse 100 faddns wandumdsuazFTHuAsldANLTouTiguvnsl 80
psmwalea w3 Uil veundeaiudandumindingfinud 27.12 wnnzEsn awnsoasanm
TWsAunaglou dnsavauarsiverlaviandust aunsadnorgnisiduinwiluauds 6 uaz 3 oy

Y val

MNAGU Yz ARunsidauTeunigamall 80 U 5 w1l awnsaasan nlusAulayludy
AaNVNIUsTAMALRE wazbnongnisnuinuiluauia 6 wew niswdnlatulaenisldindusidranay
unudwndes wavidusidmnauiiusgnen Wulatugaslinunmauazldsuauiianalanng 14

winfige wiruladuuuidluiowain dannImauLInsgIuNandueananTsy (Wen.152) 11nsgu
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NARA YL NERAeIUITIRY @7l kY. 551/2547 Teedlan pH 5.9 ndureu dnvasidureman

[

Juidaieatu farudeusazasiags liuie lavildAanmsud wasdongfusnulidune 1 1feu
wagmandnaymmdavedasliiuudunies Tofdndundes whiiundes uaslofisndaumiosnay
Wdamdes Snsnd 1:1) uaymaniliaunmiuagldsuanufianelalnesamanglilusydud
wiriuaymanluviosnans Tnefinanmenusnsg unanfusignainnssy aymaiasd 1en.1403 uay
UMSEIUHERS ALY 18Rl uny. 95/2506 TneTlAmdesseu nauvenseu dmnuash SUTinumes
ayuunans dueend1s Snvusianddldargutiu lviliAnmaud waransafunuluanimeumnd

Unalalusnai 2 weu

Abstract

The objective of research and development on soybean protection was to find
out the appropriate technologies for management of soybean and vegetative soybean production
and quality. It consists of 7 experiment and were conducted at Research Center under
Department of Agriculture in 201619. The research founded that Chiang Mai 84-2 were suitable
for processed soy yosurt, gave good organoleptic qualities of protein content at 3.54 percent, fat
at 3.44 percent and lactic acid at 0.69 grams per 100 gram yougurt, pH at 4.3 and yousurt can be
stored at low temperature 8 °C for 7 days closed to Thai Industrial Standard No. 2146-2546. The
300 gram of wheat flour was the optimum ratio for producing soybean French fries, raw type:
contained 31.3 percent of protein content, 13.2 percent of crude fat content, light yellow color,
smooth texture and odorless, fried type: had dark yellow color, good taste, smooth texture,
odorless, and moderate crispy and both type can be kept frozen at -18 °C for 2 months. The
germinated soy milk processed by soaking seeds for 6 and 8 hours and then incubating for 12
hours gave the highest antioxidant capacity of 31.4 umol TE per 100 mililiters GABA content of
2.0 and 2.2 miligrams per 100 mililiters, respectively. Soybean and tofu were heated in 27.12 MHz
radio frequency generator at 80°C for 3 minutes have a low accumulation of aflatoxin and the
shelf life can be extended to 6 and 3 months, respectively, while heated at 80 °C for 5 minutes
was able to maintain protein and fat content, sensory quality and extend shelf life up to 6
months. 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. Both lotion formulas are equal to cow's milk lotions in the market. The quality is according
to the Thai Industrial Standards and Community Product Standard: Skin Care Products with a pH

of 5.9, a fragrance and a homogeneous liquid. It is smooth and highly stable, not viscous, does
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not cause allergic reactions. and has a shelf life of 1 month. And Production of soy liquid soap
using soy milk, soy yogurt, soy bean curd and soy yogurt mixed with soy tofu (1:1 ratio) were
good quality liquid soaps and received good overall user satisfaction. All formulas were the same
quality as the liquid soaps in the market. The quality is according to the Thai Industrial Standards
and Community Product Standard, with light yellow color, lightly scented, stable, moderately
foaming and easy to wash off. Skin texture is moist after use, does not cause allergic reactions

and can be stored in normal temperature conditions for at least 2 months.

unin
Tullagtunszualunisuilamomsiieguam Wudeululuguilan waammdesduwiaiiy
= a = Ao a - = = Y a o & o o« 2 o 44 o A
anvilaflanilusiugaazsiagnillewseuiguiulusiuiuidednd luwdadmaesdadidiudszney
NTWDINTAY 9 Bnunany segrady lelevali N1 wagdu o NMFATUasTRUIHEAT LIRS
Y = - D2 | o ) a & o A o & v
sUINdImdes WelvilnuAlavuinsmuizdmsunisuslaaduamisguam Jadanudndudes

Y a ¥

Aunisegwailio Wistinyadwindwndes aseseldlitunguinuasnsviaiudn Juilna uazd

Y Y
A

IVUYDYNATUINITNADANIGUBINTITHAS DA INUI LA I8 UTUNNSHARDINED
laiAsndmdes (Soy yoghurt) undnsiaeifidneglunguuuses (Fermented soy milk) #ils

nnsndnasuuafisenquiindansauaniin (lactic acid bacteria) liun awsulnAenda wesluilda

<

(Streptococcus thermophilus) hazudnlnuigaaa Tualdd vauniaa (Lactobacillus subsp.

bulgaricus) #3onannuidasa Fualdd duq (MW warddfe, 2556) wuaiiSuRIna1aLeeY

imauanlnaluduslidunsananin vliinnelunsauazisauSonpH = 3.8-4.6) uazdaslusiu

o ea v

Tidunse ezillu wavgeaulumelusiunasludu (Liener, 1972) [Wundndadingogliinauazmuizsiuy

Y

=

fifernsuiledsaiindnanuati R, 2535) uen mﬂﬁmimﬁmﬁﬁunuﬁgﬂﬂdﬁ flesnndumdesd
AgniunTinazdusznevlddeasnanuaiiidday Toun Telowanlou n1lh w3 wazussng
A9 1 wraden Weanesa amnsnananudessannlsaniee wu lsarla uziss ensTeneuazlse
nszaAnNIU (Caroll and Kurowska, 1995; Lathiaand Kruchten, 1996) F9789°1UNNFITY ASHAIUINNS
nanLteloisnimanuarnsuanlaiindundeddulssmelng wui shsidmvesdavdesioti
wnzanlunisuanuiuudamdes e 2575 wavlddeloisafisvau 2 Wesidud winludhuud
wides W 12 Falus dlileddafamnnd dunsliideloRiamansiiidluiesnan 1
AauTRleisnlndifsaiy (353N uavany, 2558)0e13l5NRN nsuslnALar MINaREIAsREMaD

ludszinalnedalaunsnargludanisan wazdildiinsidonisidenldiusimdesiimunzauielv
laifsanladauning deaunisiivugdaniesedlvnelasanisiusuinsgiukaswug v g 1y

9

Fedlud 60 W@eslv 6 glavis 3 Weslni 84-2 unduingdvlunisnds Judunwiniwmdslunisiaun


http://www.foodnetworksolution.com/wiki/word/0782/lactic-acid-bacteria-%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%9C%E0%B8%A5%E0%B8%B4%E0%B8%95%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B9%81%E0%B8%A5%E0%B8%81%E0%B8%95%E0%B8%B4%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1455/streptococcus-thermophilus-%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%A3%E0%B8%9B%E0%B9%82%E0%B8%95%E0%B8%84%E0%B9%87%E0%B8%AD%E0%B8%81%E0%B8%84%E0%B8%B1%E0%B8%AA-%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%9F%E0%B8%B4%E0%B8%A5%E0%B8%B1%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1271/lactobacillus-%E0%B9%81%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B9%82%E0%B8%97%E0%B8%9A%E0%B8%B2%E0%B8%8B%E0%B8%B4%E0%B8%A5%E0%B8%A5%E0%B8%B1%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1271/lactobacillus-%E0%B9%81%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B9%82%E0%B8%97%E0%B8%9A%E0%B8%B2%E0%B8%8B%E0%B8%B4%E0%B8%A5%E0%B8%A5%E0%B8%B1%E0%B8%AA
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Tovasavedtng suludsniswauinistguselovdannlesnouans laemenizNsenidn second
. = [l [ a 1 14 ' & = 1o v Y a
generation soy food FeURzduMiNyamlikftvdesasadeninidmiuguslan

WY L“ﬂumamﬁmsﬁﬁLﬂuLméﬂﬂsawé’ﬂﬁmﬁmﬁmgﬂLLaﬂ%’Lﬁ‘JuLméﬂﬂiaumLmumﬂiﬂﬁau

& al v

dndograunsuaslutagdu wniilundnduennddnvasdutausasvsolumanaiuisaduunlilu

Iﬂiqa%ﬁﬂéf@ﬂumzmumiw?mLé}"ﬁgazﬂwfl”amﬁaammunizmumiﬁ]uiélﬂuﬁw wWvkazinnaslviaiy

v

Fouwialiiinn1svesudiveuAse (curd) WouAsa e lunau1eenazladudv (wang and

Y
Hesseltine, 1982) Uadewnaniilinasionaunmiiniuszneumeisiiauas Usinalusiuluudadumdes
warn13nszuIumMstunisgds lumswaadvistagtuasldanuioulnenisaudniiie lilusiuves
fwdeninnsagydeaninuilusfuinnisinizdmiduea Jmuidussunishinnuioulunisfui

LR 4

winausnaznaulusauielilushudeaniniy wmnandunsilivngauausodmananun1nyed

&

Wt Ao ieldanansnmuauenmgiiuarszesnatlimnzaugamaiuasnaniliaunsanunsléidena
soanwnIsinas Tsardmatednumsioduda aranjy whs mafenan naonIuAmTauTigauiy
szaznawihliiAsnsaanefveslusAuiduusslenilundadneivhg wazdamuintadenim
Tnsiveswdadumdesdinarenunmlusiuisudulunisndnuazaunmidny 99 azeaniuazany
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Fig.1 Lactic acid, protein, and fat content of soybean yoghurt produced from different varieties

at CMFCRC, 2016. (control 1 = milk yoghurt control 2 = soybean yoghurt)

Table 45 Quality of soybean yoghurt produced from different varieties of soybean at CMFCRC,

2016.
Treatment Sensory quality*
color odor Taste** Visual*** Overall
texture acceptability

CM 60 1.0 a 26 ¢ 1.1a 1.0 a 1.7b
CM 84-2 1.0a 20b 1.0a 1.0 a 13 ab
CM 6 21b 20b 27b 29b 3.0d
Control 1(milk yoghurt) 1.0 a 1.0 a 1.0 a 1.0a 1.0 a
Control 2 (soybean 20b 20b 1.0 a 1.0a 23c
yoghurt)
F-test * * * * *
CV(%) 11.8 12.5 20.1 12.3 14.6

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

Color; 1 = white; 2 = yellow white; 3 = yellow

Odor; 1 = odorless; 2 = slight odor; 3 = moderate odor

Taste; 1 = creamy/little sour; 2 = creamy/ moderate sour; 3 = creamy/very sour



75

Visual texture; 1 = little syneresis; 2 = moderate syneresis; 3 = great syneresis

Overall acceptability; 1 = excellent; 2 = good; 3 = fairly good

*tested by 20 testers

**taste and texture or consistency in the mouth

*** syneresis = the contraction of a gel accompanied by exudation of liquid or the collection of whey on

the surface of soybean yoghurt

Samauutlianafuanganlunsudamiudnsodunios msldutiadisnsdau 300 ndu 1y
Snsrduiinfian esmntiudrseiiaunmiuuuiusasuuunensiafesand fndnsldfsandan
Juq Ml Wnsudisetmdesuuuiu fusiu 313 warletu 13.2 Wesdud fdwdesdeu Aoy
Lifindudh dumdudrseduvdosuunen fawdondy sannninislduladsnsdrusugiumun
fiadoy  Lifindudy  uazdimnunseuthunanlasanunseuasiimanasnuegmaiivinwiayas
meludlaiuinuium 6 i aunmiluuuiusazuuunenazlifimaasundas defiusnuwly

ANMUILTS (-18 °C) Wuan 2 oy

W Fat (%) M Protein content (%)

40
35
30
25
20
15
10

5

0

™ T2 T3 T4 TS5 grain

T1 = wheat flour 100 g., T2 = wheat flour 200 g., T3 = wheat flour 300 ¢., T4 = wheat flour 400
g., T5 = wheat flour 500 g.

Fig.2 Protein and fat content of soybean French Fries produced by different ratios of wheat
flour at CMFCRC,
2016.
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Table 46 Sensory quality of both raw and fried types of soybean French Fries produced by different ratios of wheat flour at CMFCRC, 2016.

Treatment* Sensory characteristics** Overall
Raw type Fried type Acceptability
color texture odor color taste texture crispiness Odor
T1 1.5 3.0c 20b 1.3b 20b 28Db 3.0a 22c 25c
T2 1.3 30c 20b 20a 20b 15a 1.5 bc 2.0 bc 2.0 bc
T3 1.0 1.2 ab 13a 20 a 13a 1.0 a 1.0c 1.5ab 1.0a
T4 1.0 1.0a 1.0a 20a 20b 1.0 a 20b 1.0a 1.8b
T5 1.0 1.0a 1.0a 2.0 a 23 Db 1.0a 20b 1.0a 2.0 bc
F-test NS * * * * * * * *
CV(%) 19.7 13.6 154 12.1 154 13.6 13.5 12.0 18.4

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

*T1 = wheat flour 100 g. + soybean cake 500 ¢. + soybean milk 250 ¢g. (1: 5: 2.5)

T2 = wheat flour 200 ¢. + soybean cake 500 ¢. + soybean milk 250 g. (1: 2.5: 1.25)

T3 = wheat flour 300 ¢. + soybean cake 500 g. + soybean milk 250 g. (1: 1.7: 0.8)

T4 = wheat flour 400 ¢. + soybean cake 500 g. + soybean milk 250 ¢. (1: 1.25: 0.6)

T5 = wheat flour 500 ¢. + soybean cake 500 g. + soybean milk 250 ¢. (1: 1: 0.5)

Color;

Taste; ; 1 = excellent; 2 = good; 3 = fairly good

1 = light yellow white; 2 = dark yellow; 3 = light brown

Overall acceptability; 1 = excellent; 2 = good; 3 = fairly good

soybean characteristics variety CM 60

moisture content = 7.2 %

SDW = 13.5 ¢./100 seeds

** Tested by 20 testers

1 = odorless; 2 = slight odor; 3 = moderate odor

seed coat color = yellow protein content = 37.4 %

Texture; 1 = smooth; 2 = moderate rough; 3 = very rough

hilum color = brown

crude fat content = 225 %
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table 47 Consumer’s satisfactions score, protein content, antioxidant activity (DPPH) and GABA

content in soybean milk at different germination process

treatment color smell tatse goodness  Protein (%) DPPH radical GABA
scavenging (mg/100

activity(umol mU)
TE/100 ml)

6 hrs soaked 3.2 35 3.0 3.2 0.3 12.1 0.7

and 0 hrs

incubation

6 hrs soaked 33 33 2.7 29 0.5 17.4 1.1

and 6 hrs

incubation

6 hrs soaked 3.6 35 2.8 3.0 0.3 217 1.1

and 12 hrs

incubation

6 hrs soaked 35 3.4 3.0 3.4 0.4 21.8 2.0

and 24 hrs

incubation

8 hrs soaked 35 33 2.9 3.1 0.4 16.9 0.6

and 0 hrs

incubation

8 hrs soaked 3.7 34 34 35 0.3 229 1.3

and 6 hrs

incubation

8 hrs soaked 3.6 3.2 2.8 3.0 0.4 314 1.1

and 12 hrs

incubation

8 hrs soaked 3.8 3.2 2.9 3.1 0.3 27.3 2.2

and 24 hrs

incubation

F-test ns ns ns ns - - -

CV 6.6 73 12.2 10.8 - - -

Foot note Consumer’s satisfactions score: 1 = dislike 2 = like 3 = moderate like 4 =strong like 5 = most like
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Fig.3 Seed protein content of soybean treated with different RF methods and stored for 6
months at CMFCR 2016-2017
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Fig.4 Seed fat content of soybean treated with different RF methods and stored for 6
months at CMFCR 2016-2017
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Fig.5 Protein content of Thau-Nao Produced from soybean treated with different RF methods
and stored for 6 months at CMFCR 2016-2017
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Fig.6 Fat content of Thau-Nao Produced from soybean treated with different RF methods
and stored for 6 months at CMFCR 2016-2017
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Fig.7 Aflatoxin content in soybean treated with different RF methods and stored for 6 months

at CMFCR 2016-2017
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Fig.8 Aflatoxin content in Thau-Nao produced from soybean treated with different RF
methods and stored for 6 months at CMFCR 2016-2017
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Fig.9 Protein content of soybean curd produced from soybean treated with different RF

methods and stored for 6 months at CMFCR 2016-2017
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Fig.10 Fat content of soybean curd produced from soybean treated with different RF

methods and stored for 6 months at CMFCR 2016-2017
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Table 48 quality of Thau-Nao produced from soybean treated with different RF methods and
stored in the climate-controlled room for 6 months at CMFCRC 2016-2017.

*Treatment Sensory characteristics
Raw Thau-Nao Grilled Thau-Nao

Color Odor Texture Color Odor Texture Taste

T1 Brown Slight odor Moderate Yellow-brown Slight odor ~ Moderate Good
rough rough

T2 Brown Slight odor Moderate Yellow-brown Slight odor ~ Moderate Good
rough rough

T3 Brown Slight odor Moderate Yellow-brown Slight odor ~ Moderate Good
rough rough

T4 Brown Slight odor Moderate Yellow-brown Slight odor ~ Moderate Good
rough rough

T5 Brown Slight odor Moderate Yellow-brown Sligsht odor ~ Moderate Good
rough rough

Table 49 The quality of soybean curd produced from soybean treated with different RF
methods and stored in the climate-controlled room for 6 months at CMFCRC 2016-2017.

*Treatment Sensory characteristics
Color Odor Taste Texture Hardness
T1 White Slight odor Tasteless Rough Moderate
T2 White Slight odor - Tasteless Rough Moderate
T3 White-yellow  Slight odor  Tasteless Smooth Moderate
T4 White-yellow  Slight odor  Tasteless Smooth Moderate
T5 White Slight odor ~ Tasteless Rough Moderate

*T1 = Treat with RF frequency 27.12 MHz. at 80 °C/ 3 minutes
T2 = Treat with RF frequency 27.12 MHz. at 80 °C/ 5 minutes
T3 = Treat with RF frequency 27.12 MHz. at 100°C/ 3 minutes
T4 = Treat with RF frequency 27.12 MHz. at 100 °C/ 5 minutes
T5 = Un-treat (control)
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Table 50 Sensory quality of soybean yoghurt lotion produced from different varieties of plant
oil at CMFCRC, 2017.

Treatment* Sensory quality**
Color Odor pH Visual Stability Lotion flow Usability
texture

L1= rice bran oil + olive oil 2.0b la 5.9 1.0 1.0 1.0 1.0
L2 =olive oil + soybean oil 2.0b la 6.0 1.0 1.0 1.0 1.0
L3 =inca oil + olive oil 2.0b 3c 6.1 1.0 1.0 1.0 1.0
Ld4= rice bran oil + soybean 1.0a la 59 1.0 1.0 1.0 1.0
oil

milky yoghurt lotion 1.0a la 58 1.0 1.0 1.0 1.0
F-test * * NS NS NS NS NS
CV(%) 0.3 0.5 2.8 0.0 0.0 0.0 0.0

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

* ratio; 1:1 **tested by 20 volunteers
Color; 1 = white; 2 = yellow white; 3 = light yellow
Odor; 1 = slight odor; 2 = moderate odor; 3 = strong odor

Visual texture; 1 = liquid/miscible; 2 = liquid/immiscible; 3 = precipitate/immiscible

Stability;(24 hrs.) 1 = high; 2 = moderate; 3 = low

Lotion flow 1 =excellent; 2 = good; 1 = fair
Usability 1 =excellent; 2 = good; 1 = fair
soybean characteristics variety CM 60  seed coat color = yellow protein content = 37.0 %

hilum color = brown crude fat content = 22.9 %

moisture content = 8.0 %  SDW=13.8 ¢./100 seed
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Table 51 Quality and skin response to soybean yoghurt lotion produced from different varieties

of plant oil at CMFCRC, 2017.

Treatment* Sink characteristics **
Skin absorption/ Skin response Allergy test
Lotion dispersion
Irritation Rash
L1= rice bran oil + olive oil 1.8b 1.5ab 1.0 1.0
L2 =olive oil + soybean oil 1.0a 2.0b 1.0 1.0
L3 =inca oil + olive oil 1.0a 1.3a 1.0 1.0
L4 =rice bran oil + soybean oil 1.0a 1.0a 1.0 1.0
milky yoghurt lotion 1.0a 1.0a 1.0 1.0
F-test * * NS NS
V(%) 9.4 135 0.0 0.0

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

* ratio; 1:1 **tested by 20 volunteers

Skin absorption/ lotion dispersion; 1= permeable absorption/good dispersion/ greaseless;

absorption/slow dispersion

Skin response; 1= moisturized; 2= slight dry; 3= no response

Irritation; 1= normal skin; 2= irritated skin

Rash; 1= normal skin; 2= rash skin

2= impermeable



86

Table 52 Quality assessment and acceptance to soybean yoghurt lotion produced from different varieties of plant oil at CMFCRC, 2017.

Treatment® Sensory quality** Skin** Skin** Allergy test** Overall** User**
Color Odor Visual absorption  response Irritation Rash Stability**  acceptance recommendation
texture

L1= rice bran il + olive oil 1.9b 1.3a 1.0 2.0b 1.0a 1.0 1.0 1.0 1.0a 1.0a
L2 =olive oil + soybean oil 2.0b 1.2a 1.0 1.0a 2.2b 1.0 1.0 1.0 2.0b 2.1b
L3 =inca oil + olive oil 2.1b 3.2c 1.0 1.0a 1.0a 1.0 1.0 1.0 3.8c 4.0d
L4= rice bran oil + soybean oil 1.0a 1.0a 1.0 1.0a 1.0a 1.0 1.0 1.0 1.3a 1.0a
milky yoghurt lotion 1.0a 1.0a 1.0 1.0a 1.0a 1.0 1.0 1.0 1.0a 1.0a
F-test * * NS * [ NS NS NS * *
CV(%) 2.3 3.6 0.0 8.3 6.8 0.0 0.0 0.0 12.8 10.1

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

* ratio; 1:1 **tested by 20 volunteers

Color; 1 = white; 2 = yellow white; 3 = light yellow

Odor; 1 = slight odor; 2 = moderate odor; 3 = strong odor

Visual texture; 1 = liquid/miscible; 2 = liquid/immiscible; 3 = precipitate/immiscible

Skin absorption/lotion dispersion; 1= permeable absorption/good dispersion/greaseless; 2= impermeable absorption/slow dispersion
Skin response; 1= moisturized; 2= slight dry; 3= no response

Irritation; 1= normal skin; 2= irritated skin  Rash; 1= normal skin; 2= rash skin

Stability 1 = high; 2 = moderate; 3 = low

Overall acceptance; 1= excellent; 2= good; 3= fair; 4=worse

User recommendation; 1= satisfied; 2= fair ; 3= unsatisfied; 4= worse
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Table 53 Sensory quality of soybean liquid soap produced from different varieties of

soybean products at CMFCRC, 2017.

Treatment® Sensory quality**
Color Odor Visual texture Stability Usability
S1 1.0 1.0 1.0 1.0 1.0
S2 1.0 1.0 1.0 1.0 1.0
S3 1.0 1.0 1.0 1.0 1.1
S4 1.1 1.0 1.0 1.0 1.2
Liquid soap 1.1 1.0 1.0 1.0 1.0
F-test NS NS NS NS NS
CV(%) 4.2 0.0 0.0 0.0 53

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

0.05 by DMRT.

*S1= soybean milk; S2 =soybean yogurt; S3 =soybean curd; S4= soybean yogurt + soybean curd(1:1)

**tested by 20 volunteers

Color; 1 = light yellow; 2 = dark yellow

Odor; 1

Visual texture; 1

slight odor; 2 = moderate odor; 3 = strong odor

liquid/miscible; 2 = liquid/immiscible; 3 = precipitate/immiscible

Stability;(24 hrs.) 1 = high; 2 = moderate; 3 = low

Usability 1 =excellent; 2 = good; 1 = fair

soybean characteristics variety CM 60

hilum color = brown

moisture content = 8.0 %

seed coat color = yellow
crude fat content = 22.9 %
SDW=13.8 ¢./100 see

protein content = 37.0 %



88

Table 54 Quality and skin response to soybean yoghurt lotion produced from different varieties

of soybean products at CMFCRC, 2017.

Treatment™® Characteristics
Bubble property Cleansing Skin Allergy Test
response
Bubble Bubble Irritatio Rash
amount stability n
S1 1.8 1.0 1.0 1.3 1.0 1.0
S2 2.0 1.0 1.3 1.3 1.0 1.0
S3 2.0 1.0 1.0 1.3 1.0 1.0
S4 1.8 1.0 1.3 1.3 1.0 1.0
Liquid soap 1.8 1.0 1.0 1.0 1.0 1.0
F-test NS NS NS NS NS NS
CV(%) 0.9 0.0 8.7 7.2 0.0 0.0

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

0.05 by DMRT.

*S1= soybean milk; S2 =soybean yogurt; S3 =soybean curd; S4= soybean yosgurt + soybean

curd(1:1) **tested by 20 volunteers

Bubble amount; 1= high; 2= moderate; 3=low
Bubble stability; 1= high; 2= moderate; 3=low
Cleansing; 1= clear easily; 2= clear hard

Skin response; 1= moisturized; 2= dry; 3= no response

[rritation; 1= normal skin; 2= irritated skin Rash; 1= normal skin; 2= rash skin
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Table 55 Volunteer assessment and acceptance to soybean liquid soap produced from

different varieties of soybean products at CMFCRC, 2017.

Treatment* Characteristics** Overall**
Sensory quality Bubble property Cleansing Skin Allergy test Stability
Color Odor  Visual Bubble  Bubble response Irritation  Rash acceptability
texture  amount  stability
S1 1.0 1.0 1.0 2.0 1.0 1.0 1.1 1.0 1.0 1.0 1.3
S2 1.0 1.0 1.0 2.0 1.0 1.1 1.2 1.0 1.0 1.0 1.1
S3 1.0 1.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.2
S4 1.1 1.0 1.0 1.9 1.0 1.1 1.1 1.0 1.0 1.0 1.3
Liquid soap 1.1 1.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
F-test NS NS NS NS NS NS NS NS NS NS NS
V(%) 52 0.0 0.0 2.1 0.0 1.9 33 0.0 0.0 0.0 6.6

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

*S1= soybean milk; S2 =soybean yogurt; S3 =soybean curd; S4= soybean yogurt + soybean curd (1:1)

volunteers
Color;

Odor;

Visual texture;
Bubble amount;

Cleansing;

Skin response; 1= moisturized; 2= slight dry; 3= no response
Irritation; 1= normal skin; 2= irritated skin
Cleansing; 1= clear easily; 2= clear hard
Stability 1 = high; 2 = moderate; 3 = low

Overall acceptance;

1 = light yellow; 2 = dark yellow
1 = slight odor; 2 = moderate odor; 3 = strong odor

1 = liquid/miscible; 2 = liquid/immiscible; 3 = precipitate/immiscible

1= high; 2= moderate; 3=low

1= clear easily; 2= clear hard

Rash;

1= normal skin;

1= excellent; 2= good; 3= fair; 4=

Bubble stability;

2= rash skin

1= high; 2= moderate; 3=low

**tested by 20
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