ISSN : 2821-9228 (Print)
ISSN : 2821-9244 (Online)

NSAISIAYASILATOTIKIS USDIO.
VRU Agricultural and Food Journal

AeuzinAlulagmsiasas
ukIdngnagswAndlagoavasal luws:ususyuaus

UA 3 aUUA 2 NsSNRAU - SUSTAL 2567 Vol 3 No.2 July - December 2024




A3A1ILNYANILATDINIT UFID. (VRU Agricultural and Food Journal)

g MITAITLNYATHASDINIT U579, (VRU X8 AtZNUINY

Agricultural and Food Journal) 1Jusans A.aT.aSun vinAs UIINGIRUNYATANERNT
vaanuenAlulagNIsnuns UMInedes1unyg FLATTEQU UQTIANA  AMTINEIABINEAIANERAS
371.09.511 A3 ATy UAINEIFNEATANENT

lavoainsas Tunszususgudun (uanseansi PR o .
. . - e sA.A%.ga 50 Weudsdy wnInedededln
bNEULLWIUNAINIY LT UNAINUITINTG UATAUR

, o R 57.05.000)3 YN wninendoinunsmans
wounsdag 2 adu aduil 1 unsiau-iquisy HALMTIW LIB0TaY winendesdigalasoansal
wazatuil 2 nsngrau-Surau Msasiinig
ATIVADUANNINYDIUNAIY TABE N1T9A Y6 & ussasns
A3IVADUUNAY (peer reviewer) Faduynna NAATATIEN Suwy  wvinendesiviglaseainsal
aelulaznigusnainrainaisaniu EJE’JI'N
UeE 3 U uavnansanstuiiiuesnebefiadu & UssanEmsihesawteuduatu
Auatuves V!ﬂ‘lll"]u Wi aUsEnaun1sRaT HNA.AT. 90U ':jm?ivu unTInerdesudnalasoadnsal
faunwuneulasluiatlyane HALAT.ASNT UL wninendesvigalaseasnsal

9.77.5uns Yeen UNTIMEIREASURASUNTILTA
o 0.A%Iua AlTnTng wninendesvigalaseansal

** 599a9ANUN bawn tnensialy Nueans fals

. . P . D.2TUYN 0F3 wﬁwmé’ﬂiwﬁgﬂaaaamiaj
NYAIU UFNIANYT dRAIERT IN8IA1d@NTNIT

9113 Qilviey Ul 13eeans wasiigine) o o
¥ % UsTASMSHEETEULINA

wdius 1g wTInedesuigalageasnsal
** fadedauany s1wavideanng 9 LAetuNTans

LNUATHAZEINIT U510, aru1safnaaladl < AuNd

UTTUITNI9158ITLNYATUALDINIT UTID. @uéﬁsu;@mswémLLaxﬁﬂﬂWiqsﬁaéaﬁmﬁaﬁmaa
auzmaluladnisinuns sminedesvdy uinendesigalaoansal Iuwwmmwuﬂﬁuﬁ

1 1.20 n.Aa@INila 9.A88IMAY 2.UYNSIH 13180InsANY:

lageansas lunseususyudun ,
02-5290674-7 w1@ 127

LAY 1 UY A 20 0.NVAlYSU A.AABINT 3 , o _
v Email: vruprinting@gmail.com

9.AR8A 2.UNus1H 13180

3: 02-5293002 A 10, 12 & nwun

E-mail: afj@vru.ac.th 1. wlawnlnadesdn

Website: http://afj.vru.ac.th/ am: ey msasian

Line OA: . - 2, mm%mﬂ’uﬁ:namgﬂ
@ @ A gnde d53aumel

%’aﬂmLLazuwﬂmﬂmﬁmsﬁu‘flum’mﬁﬂLﬁwaaﬁ@au‘lﬂmaqu

naussUsnshaifidrusuinvauluilleniuazdefniiutu 9 uiadnela




UNUSTUISNIS

MTATNBATUALDINT 1570 AUTUNIARUNUNAMUANLAINNTEING 9 9819
POLl0s NIDUNIMIINIILLALANNINTBINTAsTINUNANLTl AR AN ST
TnArufiurouuazn9un luvelnnsangmsnandl (Peer Reviewer) 8879108 3 N1U
MAmaInrateaantu Wesesiunisimanuluuszneunsve fvuafLMLINIaIINTg
maamulﬁaLN&JLLW%mmmé’mﬁuﬂixiwﬁlumia;ﬁqaqﬁmmﬁflmi6] Y9 TUNTLNYAS
weluladindviay uazinenmaninisonns nduraulanney

MIETNYRTkaze s 110, atuil iuatuanmenesd 2567 Setuduli 3 atud
2 (hanmiax - fura) lanunuunauisefivalanndninnsmnnmnenuainmess
ogenaiiles IneluaduiiivnamAsvemeauiials fivanu uasinunsialu Tuaiunis
wAmuaznILUsIURBARaN I InuesTiunaule Tauviedy 16 unennu

Tulonadl NesUTIUNBNINIANTNUATULALE VNS UTI0. TOUBUAINIFINTYNTIL
lnasunaufiutadlainmeunseswaiies uardiaudufiduesisddunssuunai
1ntinide uazyeaarily daruaulslunsmesunmanuideludnsusunauidean
MsINuATLAZMIS tnaseuaquatudan el nunsialy fveans fivls Avaiu
Ugianen FAans INe1MIEARTNNTENM Qﬁﬁﬂﬂ Urlyl 23venans LazNNINYT LazUe
sugdymugaulafnvssazdeadinduled uleansasinuniwazems use.

http://afjvruac.th/ wagassuatuunandlaiidua afievruacth aaenrsdinglufinilyane

ABIUITUITANS



MIAITNEATLASDINIT U539, (VRU Agricultural and Food Journal)

o o

Uil 3 aliuil 2 nsngrAu-Sunax 2567 VOLUME 3 NUMBER 2 July-December 2024

UNANIY i
ravaanslidelulasiauiiivenandnuazaaniwidulevesiheanewuginmin 1-12
iugnuuyaRuTaly

Effect of Nitrogen Fertilizer on Cotton Yield and Fiber Quality Grown on the
Wang Hai Soil Series

2
v a

algnnd invsnduly, wenr Funsine, N1397 wuienary, alnA 29§AULY,

o«

auiln AuTigy, o017 gussusnd uay gale vudn

MegauaNsIauznsHaNvasd I InaEsdR Jaewuswindengiuie sy 13-22
Testing of Combining Ability of Early Maturity Maize Inbred Lines
USyeyr nsausend, gsviand lnewne, seiand dunlod uay viadd ynsnes

Taaan1saaLEsun1suUImsIanTsauddnIgaYu 23-42
Extension Model for Managing on One-stop Community Rice Center

nalA ApaINTne

Tadeiifinasionnudnsalumsanfiunuvesguddiyuyu 43-56
The Factors Affecting the Success of Community Rice Center Operations

nelA 9IpaINTNE

Svswavasszazgnuazdnleiiilvienisasyiulauaznandnvasfamie 57-66
Aneuglva

Effect of Plant Spacing and Fertilization Rates on Growth and Yield of

New Bambara Groundnut Line

aoms [wAva uay avilvdy vy

ﬁmenmsw’uasaaqﬁﬂLﬁmﬁuﬂszﬁw%mwmsﬁﬂwa%awzm%mﬁuﬁ:waLna’h 67-75
Study Water Spaying for Fruit Set Efficiency of ‘“Toon Klaow’ Mayong Chit
(Bouea burmanica Griff.)

gnte 55l uay (onwa Ay



UNANNIY il

navaswusIud Uz smeugfinntivionanan aunwdudeduda 76-87
uaznseaNsuvafuslnadandnineiulsgy

Effects of Elite Cassava Lines on Yield, Textural Quality and Consumer

Acceptability of Processed Products

Ngan soAUAINIG, ¥ INs BV, Faanval Auadd uay 5u198 A1Y

Uszansawmswuansilasiumdalsanudsfiinarndas Oidium sp. 88-94
AenanAnvDIUTIITe"

Potential of Fungicide Application to Control Powdery Mildew Caused by

Oidium sp. in Mungbean Varieties

§377 A8 Na, (913U Wensw, Toesed wiuun, Ayaysed 91Umes,

Vi lvgassal uae 99a37 90897296
msUszfiuiuguazdasedunidimanzaulunmsuinsiudusndedunsd 95-108
Evaluation of Varieties and Suitable Organic Fertilizer Rates for

Organic Cassava Production

Usen s Uwin), yavde Asyan, fsanval auiln uaz ugd answ

Anwarmdumudeuuasdag 3 sliavasniusiuidiosiisdalulssmelne 109-120
Study on 3 Species Insect Resistance of Important Landrace Sesame Varieties

in Thailand

anva suidu, glssad wini, uae a1As T9ull

msﬁnmmﬁﬂmismmmsﬁmmsamiamiwﬁmwm 121-128
Study on Nutrient Management for Oroxylum indicum (L.) Vent. Production

dunun ygaued sz 351wy Aszussal

nagaunsliledanminanes-nirenandnuasannindudiuenas 129-138
lunguyndu 35 JmIanunanegs

Testing of PGPR-3 Biological Fertilizer on Yield and Quality of Cassava in

Soil Series 35, Kamphaeng Phet Province

LONWA WURY Uay §ntE 153Ul



UNANNIY !

nABuariauImAlulagnIsiaN1TsIne M THeRMMWHaNAANTIIRNWIUA 139148
ioaanansznunymisudsdimingasand

Research and Development of Nutrient Management on Cashew Nut to

Reduce the Effect of Drought in Uttaradit Province

unuy ygaved uay gnte 35salusl

o a 4

nsnagauldledinmindiensvsuazdaniidenandn Wosidudulumazaau 149-159

AuAmaasugaansiuduzvasluiuiisamningasand nguyadudo
Testing on PGPR-3 and Fertilizers Yield, Starch percentage and Economic
viability of Cassava on Group of Soil Series No.40 in Uttaradit Province

gnte 15500al UAY 1ONNA UUAT

AnwnisldansazargfuvielofudonandnuasannInYausesBanugyaingn  160-166
Study of Kaolin Clay Solution on Quantity and Quality of Marian plum

“Mayongchid” Cultivar Tulklao

ihyY 031 Lonna un, ganey ounsle uay inas oY

aasaniedsagUaINa e 167-176
Instant Bean Sprouts from Mungbean

Agaysnd 91U mes, enudng lanenis uay Faesimd uduum



NTANTNVATUATDIMNT UFD. 3(2): 1-12 (2567)

navaInsldlelulasaunidenandnuasaunindulovasiie
v ¢y v o a o
feWugiInt NUanuugeauisiv
Effect of Nitrogen Fertilizer on Cotton Yield and Fiber Quality Grown

on the Wang Hai Soil Series

Jgfind wsuiiulat, wya Sundiie?, ni3an audenandl, asiad as§Ruui?
duiln audieul, afwR gussasni! uaz qald vudal

Nattakit Petmuenwai'”, Payuda Jankua', Karita Chongchuaklang?,
Samakkee Jongthitinon?, Somnuek Kongtien', Apichat Supannarut!,

and Sunee Chomchid!

1@14&73%’&1?\1%13'%56133?; 9.07n71 2.UATAIIA 60190

!Nakhon Sawan Field Crops Research Center, Tak Fa, Nakhon Sawan, 60190
2qugideiivlsasan o.melneg 9.80a71 90110

2Songkhla Field Crops Research Center, Hat Yai, Songkhla, 90110
*Corresponding author: Nattakit@kkumail.com

Received: 26 May 2024; Accepted: 8 August 2024; Published: 1 December 2024

unAnge

rhewduiinaulefide Taduimfudmsunmdnime milumandstuogfuaeiugine way
amWLL’mayauImaLawwaéméﬂﬂaluimmu%qﬁmmé{’nﬁméamsm’%m@u‘lm waztiunananues Seladnu
nslaelulnsiuiifnenandnuazamuamavlovosisasiugnmun fugnuugadudila e
WHUN1INABDILUY Randomized Complete Block Design (RCBD) 31u7u 4 1 Uszneunie 5 n3sus
naaos lakn nssuisvnaesd 1 laladslulasiau nssiineansd 2 - 5 laslulnsian 05 1.0 1.5 uay
2.0 WNvesAkLzA A TATIZIAY MUEIRU Kansaassmun nslalglulnsiuassalnanugs
KanAR pInUsznaUNANEN uazamunmvssaul veshemeiugn v Tafiutusssddeddiymng
addlowisuiisuiunislalays luvazideaiunmslayslulasiouludam 0.5 nvesduuzi dea
Tmsheaneiugnisu Tunandn uasdienuauamaasugeansandian fedu Wendndioaeiug
A1 Iﬁlﬁmamémqa AuAINATYEAnS kagluyulaeensiiusAvinmansinisiinszviaunon
mMsUgn wazaslayslulnsiauludng 8-8-16 (N-P,0sK,0) nn./ls

Adfiny: Yelulnsiay; heaneiugniivn; gaiuisin



NTANTNVATUATDIMNT UFD. 3(2): 1-12 (2567)

ABSTRACT

Cotton is an important filamentous plant used as a raw material in textile production.
The yield of cotton depends on the variety of Cotton and environmental conditions, particularly
nitrogen fertilizer, which is crucial for growth and increasing silk production. Effective production
factors include appropriate fertilizer use and proper management to maximize plant efficiency.
Therefore, a study of the effect of nitrogen fertilizer on cotton yield and fiber quality was grown
on the Wang Hai soil series. The experimental design was a Randomized Complete Block Design
(RCBD) with 4 replications, consisting of 5 treatments: T1 Nitrogen control, while T2-T5 applied
nitrogen fertilizer rate at 0.5, 1.0, 1.5, and 2.0 times of soil. The recommended rate was
determined based on soil analysis. The results demonstrated that nitrogen fertilizer significantly
increased the height, yield, yield components, and quality of cotton fibers in advanced cotton
varieties compared to no fertilizer, with statistical significance. Additionally, applying nitrogen
fertilizer at 0.5 times of soil at the recommended rate provided the highest economic returns
and yield for these advanced cotton varieties. Therefore, to produce economically viable, high-
yield advanced cotton varieties, it is advisable to conduct soil analysis before planting and apply
nitrogen fertilizer at a rate of 8-8-16 (N-P,05-K,0) kg/rai.

Keywords: nitrogen fertilizer; cotton elite line; Wang Hai soil series
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nsvuenlaveLfushesnsiuuuulisuniulaswEssiu iolnsizmautiniamenwaesiu lawn A
WUUTILUeRY (bulk density, BD) 1nei5 Core method (Back and Hartge, 1986) AN UYDIRY
(soil moisture content) 1n&35 Oven dry (Gardner, 1982) wazLiofu (soil texture) Tne3s Pipette
method (Gardner, 1982)
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- Net return = Gross return - AUNWANYEAANTUINNTTUIT

- VCR = 3elaiiaTuInNNIsIEsrIuAL

AuUAINYY MANTUAINATINIT
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nsnwdnues dmnailaivi 32,34 llesTuureieufiums lufikanssnuveandenediy fadunieing
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[

Han1sAsIEnAuvdalgn dnanudunsaniavesiu wie 6.09 Fdaduiunsadnuey e
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Table 1 Characteristics of soil properties at Nakhon Sawan Field Crops Research Center after

planting
Treatment Soil pH Electrical Organic Available Extractable
(N-P,05-K,0 Kg Conductivity matter phosphorus potassium
/rai) (uS/cm) (%) (mg/kg) (mg/kg)
0-8-16 6.36 11.28 1.37 6 55
8-8-16 6.16 11.14 1.36 5 53
16-8-16 6.01 10.55 1.37 6 63
24-8-16 5.99 10.17 1.37 6 45
32-8-16 593 10.81 1.36 5 53
Mean 6.09 10.79 1.37 5.73 53.50

NANANYDINYUAZENYUININITNEAT
nssgaulnvasiheaenuginamii

amsAnwmMInevauawmesmsnslyyslulnsiau wun seduyslulnsiuiiuanansulud
macﬂ'ammqwaquwanﬁuﬁ:%mﬁﬁﬁ‘mq 30 Ju ﬂumsﬁmmgwaqﬁ’]amaﬁuﬁ:gnm:ﬁﬁmq 60 u
wunmsladelulasauludng 0.5 muesiuushmuaTinsenauiaauganniian wasniu
88 Lwufluns Teflanuunnaneiusyddeddgmaada (p<0.05) ielFsuiisuiunislulade
Tulasiau n1sTayslulasauludng 1.5 wag 2 wnvesduugthnualinsieniu ldsmiiu 84 84
waz 83 lwUALAT MUaIAU (Figure 1)

Augafi szesLiuiieadiony 97 Yu wuan drefianugeuesnuidiiad unusnanislays
lulpsiuifindu 1uhs 05 1.0 1.5 way 2.0 wvesduusinuainmeniu daiaugaads
WU 140 144 148 way 147 wuRuns Auddu Sawanansiuesisidudfymsada (p<0.05) e

Wisuilguiunislulayslulasiauiinanuasadiomiu 127 wufues (Figure 1)
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$1uauaue (cotton ball / plant) wum Sammslajelulnsiauiumnmeduluiinarhing
aupvaseilmuuanaeiu fansemang 39-48 aue/au (Table 2)

thuiinysnoawe (Ball weight) wun Shsmsladslulasiauiinanetmiinysnoae Tasns
Taululasiauludan 1.5 wesiuuzihmuaiiiaseiau viedns 24-8-16 Alansu N aels In
5mﬁfﬂ°qmaauamﬂﬁqm WwAsmv 6.29 n3u vauzdinnslayelulnsnaulusng 0.5 1.0 wag 2.0
vosuuzinueTiasgiadlmininyereausliuanasiunslalajelulasau damninyere

ABNAU 5.74 5.75 waz5.68 NS auadu (Table 2)
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umtinyeriadn (Yield) wuin msleyelulasiaulugasidutudunalanandnvesy
Wiadu wiuladaaudelayeslulasiauludng 1.0 1.5 uwag 2.0 mnvesdnuzinuainsznau
HaNAAT0IN e NT UBE1ATALIY And iy 494 492 uay 484 Alansunals aud1du Lie

Wisuiisuiunislulayelulasiau lunandnlaewnisussfiganiiu 412 Alansunels (Table 2)

160

140  rao———taar M8 147 2b
120 —127d

100 87 ab 84 b

Height (cm.)

84 b 88a 83 b
80
60
40
16 17 17 17 17
20
0
(0] 0.5 1 1.5 2

Nitrogen application rates (kg/rai)

I Height 30 day I Height 60 day

Height harvest

Figure 1 Plant height at 30 days and 60 days after planting under different nitrogen fertilizer

managements.

Table 2 Yield of advanced cotton cultivars under different nitrogen fertilizer treatments.

Treatment Cotton ball Ball weight Yield
(Kg. N-P,0.-K,O/rai) /plant (9) (kg/rai)
0-8-16 42 578 b 412 b
8-8-16 39 574 b 464 ab
16-8-16 45 575b 494 a
24-8-16 48 6.29 a 492 a
32-8-16 43 5.68 b 484 a
Mean a4 5.85 469
F-test ns * *
CV. (%) 14.90 5.15 8.79

Note: ns = Non significant, * Significantly different at P<0.05 respectively Means in each column
followed by different letters indicate significant (P<0.05) determined Duncan’ s New Multiple

Range Test (DMRT)
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Anmvaadule

PINNANITNAREINUI Wasiuniiu (ginning out turn) BI’]EJﬁ’]EJW‘lJﬁ:fT’Ymﬁﬁ flanszming
22.89 - 24.20a3515un mmawuaal,gﬂﬂ (fiber length) flanszimng 1.20 - 1.21 5’; anaaLe
vouauly (fiber uniformity) flansevng 71 - 73 Wesidum waveunilvenale (fiber strength)

flansyyng 18.61 — 18.95 ndumewding (Table 3)

Table 3 Fiber quality of advanced cotton cultivars under different nitrogen fertilizer treatments.

Treatment Ginning out  Fiber length  Fiber uniformity Fiber strength

(N-P,05-K,O Kg /rai) turn (%) (inch) (%) (g/tex)
0-8-16 23.98 1.21 71.0 18.72
8-8-16 2291 1.20 73.0 18.61
16-8-16 24.20 1.21 71.0 18.95
24-8-16 23.94 1.21 72.0 18.63
32-8-16 22.89 1.21 72.0 18.91
Mean 23.58 1.21 71.8 18.76

ANUFNRUSTENIeARIAUTENB LAY 9 vasihe

HARINN1TETIANELTUSST I NAAINEmUeegiuies melansdansyelulasiau
d‘ ! o ¥ @ = U L < a v o L ! ¥
unnanaiy wandlmiuisnnuduiusBaaunss y = 9.6x + 131.6 anud1du lng y wuaianugany
rheengiiszaniuien®g 97 Ju) e x iduadasglulasauiuanmeiu aunsdsnandlniu
VN 9 1 wure manuganuiiefissesiiuies (@8 97 Ju) danfindusazduiuseenanniudnsnig
Toelulnsauiiiiniu Jsfiaanuduiusiniiu 79 wWesidus (Figure 2a)

HAIINNNTETIAMNFLRUSTE AU mTnYedisude (Alansunels) nelanisdnnisyy
Tulnsiaufiuanmanu wansliuianuduiusiiaaunss y = 34.4x + 434.8 lag y iduandmvingey
N U TN ST S v o e Yo
andn (Alansunals) @ x iWumdnsdelulasauiivanaieiu aunisdnandlmdiu vn 4 1
wwe Wmindeviawda Alansusels) iWnduduiusiudasdelulasauimuduiinnuduiusi seiv
63 Wasidun (Figure 2b)

HAABUUNUNIAATEIAENS
NIRBULIUNIATYEAEnT lagludnmamusemnnelafiiiuduainnislydenesearsnis
s w38 Value to Cost Ratio (VCR) wu3n nistadelulasiauludngt 0.5 1.0 1.5 uag 2.0 in1ves

AuuztnuATiATIzrauaA1 VCR $a1u1nnan 2 tnedfian sening 2.18 - 8.18 wandlmiuainisugn
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Hganeiugn1Iviun Wug V1/TF86-5-8-B-B-478 danuAuamiaasugmans lngnistayelulasiauly

8131 0.5 IMNUDIAILUEINNUANIATIE AU HAR D ULVILANATUNNTTAMUNINTIER (Table 4)

Height harvest (c
Yield (kg/rai)

Nitrogen application rates (kg/rai) (b)

Figure 2 Linear relationship between growth harvest (a) Relationship between Yield (kg/rai) (b)

under different nitrogen fertilizer managements.

Table 4 Economic return analysis under different nitrogen fertilizer managements.

Treatment Yield Increase Gross  Expenditure Net return VCR
(Kg. N-P,O«- (kg/rai)  Yield (%) returns on fertilize (baht/rai)
K,O/rai) (baht/rai)  (baht/rai)

0-8-16 412 - - . : -
8-8-16 464 12.6 1,820 198.24 1,621.76 8.18
16-8-16 494 19.9 2,870 396.48 2,473.52 6.24
24-8-16 492 19.4 2,800 594.72 2,205.28 3.71
32-8-16 484 17.5 2,520 792.96 1,727.04 2.18

Note: Price of Cotton 35 baht /kg; price of fertilizers: urea 25 baht /kg, triple superphosphate 56
baht /kg, potassium chloride 27 baht /kg

F9190d
ﬂ'1iﬁﬂmé’m3'1ms‘l,%ﬂaluimmuﬁszﬁuLmﬂé’mﬁ’uﬁﬁwaﬁas]ywmaﬂ’uﬁ:hynwﬂﬂﬁﬂgﬂiwq@ﬁu
filv v uwawmaaesluguoidefivlsunsassa duagudisy Sunemni SminuasassA 1NN
\fumegafufiszduanudn 0-20 s, ielenevanTRfuuasnusanolugsihmualies iy
Ao 16-8-16 N-P,0.-K,0 Alansunels dnwaznaneninveduiidnvaywuuiiu ¥lnnsindousne
51791V INGAIAN 9 Y0IUEBIINIUNG Semsinisusuugsiulaemslujeduniodu
mnﬁlmﬁuﬁ'ai’mq‘lﬁuﬂ'ﬁu (Faculty members of the Department of Soil Science, 2005) Wail

@

Uszloruvesdunseingiddgdnunuimnisdie nsiiufanssuvesddidinluau wiglulaswasaves

o
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funazqduniolufiuuuuilonendeiunsefinadseTowusiuiu dwmane nsUgniisuazanusariiy
nananluiud (Pattama, 2004)

nslayelulnsinulusaniuanasiuinaneaugaesaudhsaneiugniomn Taenslade
Tulasauludng 0.5 war 1.0 Wnvesdkuzinualnszniy éﬂmas{amsw%mlﬁﬂmaqﬁm R
aonnaesty vivnauduiien dminysnoaue uazihainevaudelvuandalaoadsuniian
w1y 494 Alansumels ?zfnluimmmﬂumﬁﬂizﬂauﬁﬁ’lﬁ’tysuaawﬁnL%aéﬁwﬂymﬁ'umm%zgtﬁulmad
a1 TU MSELaND NI NTan LALTUIUNSHLATIEIILET (Borowski, 2001) Imamﬂéﬂﬂu‘lmwmﬁu
Tudhsfiuugih 24 Alansunels awviilumaaigidvlavese uazLiuNaRANgaTiga (Danso et al,
2019) WuiBaty Zaman et al. (2021) nslayslulnsiauiidns 32 Alansumols vaeifiunis
WSAUTMI9RILAILEe ANty Auily Sunugenony avuetaiduly nandefiiiuiniian uase
Tunsdaamenuas Uinaeaelsflaaaswalnnisgalesinoimsiieissansamuinty deifieuiy
Uinniludinslaelulasau

dmsunmnmuesaule Wesduaitudheaneitugniamn faade 23.58 Wedidun aruem
voaauly finiade 1.21 fedadudefiaunmiid anuaiiasevonaule daade 71.8 Wesdun
wazauwmilevenaule fasemng 18.76 nfurewing wuiensu Parinya (2015) wuailuaunse
auluse windesidunseniia wiaiuled mamﬁmqqﬁﬂmmme{yﬂaﬁ avefvunelng Wiufeine
warddvenavlodudifolaglumesnunssenddaduiinsnedaunas

mﬁmiwﬁwammmuwmwgmam% WU ﬂ’]iUQﬂBTWEJﬁ’]EJWUﬁ:;’]’mg’] ‘W’uﬁ: V1/TF86-5-
B-B-B-47B famuauamasasugenansidielayslulanauludam 0.5 wnwasduugthmslsyomunn
Ainsnau saidosmngaduidlmduiuiifarugauanysaissdulunans nisugnialugaud
ansoaanuyunsnasialaenislayslulasaunusnsuuni wluaslafanefuidunaiuy

Wesnniinavilvanugauauysauesiu wagdnenmnisnaaivanas (Supakam et al., 2015)

GEI

nsnovauemayslulnauludaniunmatureshsaeiugnmniivgnuugaiuisi
endndaesitugnrmndnivludutunulunismdawezmesunsainunsnsnely uandwitula
Faaummslayglulasauamalnaugeemy nandn ssalsznaunandn warauamvasdulovns
cjwsaﬂaﬂ’uﬁ:ﬁynwﬁ%ﬁu%u nsladelulnsioulusng 1.0 mvesdhsuuzihnuadiaseiu e
16-8-16 Alanu N nels aswaluandalnsiadsuiniiannidy 494 Alansumels aaunislulaye
lulasiau fuandelpondsuosiiaaniu 412 Alandusels luvnzinislajsluilasauludam 0.5 wn
yosdlugIIAmATIATIERAY Ve 8-8-16 nn. N/l3 danuAuamaATegAansInigauariv

NANAR ULANAIAUNTSIENERST 1.0 911 W@Aswmnnu 464 Alansumels et uddedanuisawuiinle
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1 mMslwdglulasiauludng 0.5 mvesruugtinuAiasenau inanaar e inT ukassIuan

Usnaunislydeeiiadunsannunuailyanglunisudadeaneiiugnionmn

AnAnssuUszna
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9 3
s,

Wuifendu fiamameiuglasnssinmanues neleiinmsuavaneiusiuimaaey (line x testen)
aiywﬁjmam'?wm 120 gy mﬂa’mﬂ’uﬁ:LLVT 60 aneug LaraERUTNATDU 2 A18WUT 11UNUNIT
YAABILUY 10 x 13 Alpha Lattice $1uu 2 91 Tugguas 9 .6, 2566 ndpUT U USgNHALFAL
$mu 2 fiug LLasﬁuS:mig’]aﬁmu 8 Vg Isgﬁuﬁz mn. upsanssa 5 Wufugneaaey wan1smeaes WU
gnaunaaauT L 4 auay nanBnsnnnaiug nan. uasansse 5 (1,245 nn/ls) laun Nei641045 x
Nei532005 (1,596 nn./1s), Nei641049 x Nei532005 (1,539 nn./Ls), Nei641004 x TF5 (1,457 an./l5) uay
Nei6d1013 x TF5 (1,441 nn./l3) uenainiiguas Nei641045 x Nei532005, Nei641049 x Nei532005
uaz Nei641004 x TF5 fafiamuuidnuamauifewiiniiug nmn. uasessa 5 (38.3¢ wWosldus) Tne
faAusdavasAuied 30.04 30.85 way 35.22 wWesidum mudy %niwmﬁymé’m’gmsﬁuﬁ:uﬁﬁﬁ
o Aufendu 11 aerifug laun Nei641045 Nei641004 Nei641012 Nei641013 Nei641049 Nei641044
Nei641050 Nei641040 Nei641016 Nei641056 way Nei641020 Saussaugnisnauriluazamngdmsu
duametugnasoulumsUssiunanannely

o o

Arddny: aussaurnINaNyaly; aneWuguy; enefiuiiesdu

ABSTRACT
The objective of this study was to evaluate combining ability of early maturity maize
inbred lines developed from DOA using line x tester mating design. One hundred and twenty

crosses were obtained from 60 inbred lines and 2 testers. The experimental design was 10 x 13
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Alpha Lattice with two replications tested in 2023 dry season. The crosses were tested with two
elite hybrids and eight commercial hybrids. NS5 was used as check variety. The results showed
that four testcross hybrids namely Nei641045 x Nei532005 (1,596 kg/rai), Nei641049 x Nei532005
(1,539 kg/rai), Nei641004 x TF5 (1,457 keg/rai) and Nei641013 x TF5 (1,441 kg/rai) gave a higher
yield than NS5 (1,245 kg/rai). Furthermore, the testcross hybrids namely Nei641045 x Nei532005,
Nei641049 x Nei532005 and Nei641004 x TF5 had lower seed moisture content than NS5
(38.34%). Seed moisture content of the hybrids were 34.44 34.85 and 35.22%, respectively.
Eleven early maturity maize inbred lines namely Nei641045, Nei641004, Nei641012, Nei641013,
Nei641049, Nei641044, Nei641050, Nei641040, Nei641016, Nei641056, and Nei641020 had good
general combining ability which are suitable for use as testers for yield evaluation.

Keywords: general combining ability; inbred line; early maturity

AL

ymlnadssdnidaduingiudfymegaamnssuonmsdniveding Usinaaunonisly
rrlwadssdnnduingivlugramnssuewnsda ud we. 2566 fUsum 8.37 arudu luvmed
wanAnsmiaUseina T wa. 2566/67 ST 4.89 audu adsluifisanenanunoinisves
qma’mﬂisummiﬁm’; (Office of Agricultural Economics, 2023) Msudmnnadssdavedng i
Uisauﬂﬁwmuﬁﬂﬁaﬂmﬁmq@UgﬂagjLama Fadunslaiugiivusasaninananaundomevessanan
la enandnmslaiugiifongiuieidu Afuiemandalad: aunsevannianmesuiisslug g
Ugn waranmudsmevesnandalauiy sugfertunisleius ergiuisrdudansodia
UsyAvisnmmsaaslussuumsaaniivle (Kansomjet et al, 2021) ﬂuéﬁ%’aﬁﬁﬂﬁ'ummisﬁ ASIATINS
LnYAS ﬁWLﬁuIﬂsamﬁﬁaLLazﬁGuuﬂﬁuS}gnimegsmé’mﬂ Imaﬁmaﬂ%’uﬁqﬁwﬂwmg aaﬁméawﬁ’uﬁ:uﬁmqg
fugimeufiofunandauasarununadag IS tuiinusg 38 @9 Budthong et al. (2021) Tadaidenany
ﬂ’uﬁjﬁiﬁwawﬁmqqLLasmmuLLayq ?a’q‘ﬁhmUﬁuﬁjuﬁﬁvlﬁymmauﬂ’uﬁ:ﬁumaﬁuﬁ:wmaamﬁamqmauﬁiﬁwa
HANgS LLaxﬁquﬁULﬁmgu ﬂ’]iNﬂiJ'iSWJ"NW‘Uﬁ: (line) fuimmseu (tester) iunilsluuumianis
AL LE Y1 INAGNNAL UALLHUNSHANLUY line x tester uusunsuanilytussnsnansenaile
Useifiuanetugun Lo Sryisoon and Jompuk (2021) Aifnwidesnisiautuguinngnuasag
%%'miwauﬁuﬁ:iwiwmaﬁuﬁ:ﬁ’uﬁqmaamﬁaﬂqﬂiummmaﬂazmu‘iuq@,lﬁq Wity Nantachot
et al. (2023) 17{‘1/7’1ﬂ’ﬁﬂizLﬁu{ljﬂ’ﬂﬁ/\lﬂLgﬁlﬁﬁﬁl’;mUﬁuﬁ:LLﬁﬂ’]EJIGTﬂﬂWWLL’gﬂﬁlﬂ’wuﬂﬂﬁJﬂilﬁ‘?j’]mﬁm‘ls}(ﬂi

AEITHAUNUAINAADU AIUUNITANIATILN TnaUSE Ao USe i UaL II0UE NSHNALUDIVI INALA 8
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aunsaluazisnis
nsuaNiug Tugrud w.e. 2565 (RBUNABAIAN W.A. 2565 - lABUAUEIEU W.A. 2565)
Ugnuminaidssdmameiuguniiaulasgueidefivlsuasassn nsdnnnems Tuggy
9w 2565 u Ausitofivlsunsanssa 0. 9.uATARTIA U 60 ABTUg uazanBuGYIAdEY
Fau (inbred testers) $1uau 2 a1ewug laun 912 lnaEssdmIaIsRUTUNAINTN 5 LagaeRugu
AU Nei532005 Tmﬂﬂqﬂmﬂﬂ’uﬁ:ax 1 U7 Wa381 5 1unT seezUan 75x20 Louflins 91U 1 A/
Yau T2 26 AU/ HALTTINNEMETLTLaza e WL IAAe UTRLlILNUNTHANLUY Line x Tester (60

inbred lines x 2 inbred testers) laa1uu 120 @;r}\lau

nsNAFBUNANARgNNEN Tunguast w.eA. 2565/66 (ABUNAAINIBU W.A. 2565 - LHBUTUIAN W.A.
2566)

miﬂqn‘wmaauﬁ’]LﬁumiﬂgﬂﬂszLﬁuwamﬁmﬂgniwwLgaqﬁmgqﬂwau $1uau 120 Quay VnFoy
safuRuggRRanRLauT Y 2 ug LLazﬁuﬁjmwTﬁmu 8 Wug i%ﬁuﬁj N, uAsaassA 5 Luug
nRdey fdunisnadey a gusddeiivlsuasassa 0.0 2.uATEITIA STIaFoungaAney
WA, 2565 — TUIAL WA, 2566 1AB 1NURUNMIVIAGBILUY 10 x 13 Alpha Lattice 1ua 2 1 Ugn
aewugar 2 U2 872 5 WA srezUgn 75x20 isudiluns Tassesiiugns 15-15-15 8as1 50 nn./ls
dngnnuaaiedienunuiis Tnglsesvsn@u Sn91 200 n3u Tamfvezaraessns 300 §4/15 wuans
vaugAufiauiu Wernlwadesdiniony 3 dUaw ndwgn Taswaiigns 21-0-0 §ns1 30 nn./ls uay
’Leﬂaﬂ%ﬁ‘ 3 Imai%ﬂaqm 46-0-0 MeaA IR 031 10 nn./l3 NMUATRTY 9 dansnumnuimingay
uisrilnadissdnidieaty 100 fu Tneifuisaesumeniunuiiogiuniuazsnieun sauiuiiiiv

1AE 7.20 MSmAT/Llaseey

L v
nsuunndaya
Jufinveyadnuaiznansinensiidifey lawn nandawda enatusenaenday 50% gy
ganlviu 50% Anugwmunazdn Wesidunauinuazay Wesiiunn1snzmny wavAuuuinvaeiiv

Ve

nsAasvidaya

aLﬂiW%ﬁﬂMiiﬂu%ﬂﬂiNﬂNﬁb’l‘lﬂ (GCA) gussaugnIsNaNLane (SCA) IUﬁUﬂHﬂJ%NaN’SMWWN
HUNISHENWUY Line x Tester (Kempthorne, 1957) A7e R statistics (R Development Core Team,
2019; Jompuk, 2019) $1ATIEMANULUTUTIULASUS U B UANNLANA9YDIA QA A 1835 Least
Significant Difference (LSD) Tnelalusunsy MSTAT-C (Nissen, 1987)
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HAN1INAABILALIATR]

NaMIUgNYIAFDUgNNANTEMINAERUTTUFMAGDU (line x tester) S1uau 120 e T
fuggnNANALAL wagugN1IA19ILAL 10 tug ToWug nan. uasarssa 5 Wuiugnadey nu
PlnaE e HanaRTEMNg 720-1,596 nn./ls Sd1udu 4 @'mau Toun Nei6d1045 x Nei532005,
Nei641049 x Nei532005, Nei641004 x TF5 uay Nei641013 x TF5 7 Lt Hand nuinna1mus nan.
uAsanssn 5 (1,245 nn./ls) vsendnade 1,596 1,539 1,457 uag 1,441 nn./ls audidu (Table 1)

rmlneissdnignuaumaaeuiionyfusennensageyluris 53-60 Tu wade 57 Yu Tasdiiug
mwﬁywﬁmq’a’uaaﬂmaﬂﬁa;;a?{a 60 Ju uaTWL NIN. UATAITIA 5 ﬁa’lqi’uaaﬂmﬂﬁaéﬁ 59 Tu dong
Fusenluuoglume 50-61 Fu 1ade 58 u Tnefiwugnisanilong Tusenlyiade 60 Tu uawitug nan.
unsaassA 5 fogTusenlvm 59 fu fmugaruegluras 202-257 iwufians wis 226 wuies lag
ﬁﬁuﬁ:ﬂﬁhywﬁmmqw?umﬁlﬂ 225 \wuRiluAs uazug nan. uATATIA 5 ﬁm’mqw?u 222 \wuing 1
Augatnoglurag 94-145 lgufiuns e 121 wufwes lnsfinugnisaianugednads 124
WuAng uaziug Nan. uAsaIssA 5 fAugedn 120 wufes fesifunnuauoglurng 0.0-633
Wesium 1oy 11.6 wWesidun lnefiugnisadivesdunnuamaie 1.5 Wesndun uasiiug nan.
uazansan 5 Mosifurnuay 4.8 wWesidun fosifunnurineglusia 0.0-18.1 wWesidun ady 1.5
Wosidun Tnefiusnisaiivesidunnuiniede 0.8 Wesldun wawiug nin. uasassa 5 fesdun
pusin 4.8 wWesdua fivesduaninsmzeylum 65.93-81.78 Wosidun 1ads 76.10 wWesiiun Tne
fiitugmsanfivesidunmansineiaii 79.72 Wesdun wagiug nan. unsanssa 5 Awesdudnis
neine 76,97 Wenidun farudusdevasiuiend 100 Fu oglurig 28.62-39.06 iesidun wade
35.00 Wosldum Inefiugnsadiarutunefivionads 38.28 wWendun wasiug min. uasaissn
5 ferutusdnuasiufien 3830 Wosifud F991NHANTNARDINNAL WU QAN Nei6d1045 x
Nei532005, Nei641049 x Nei532005 uag Nei641004 x TF5 Suilkanamnnniius nan. unsaisse 5
uan Sadleudusdavusniuisadiiniiug mn. uasarsse 5 8nae Tasdauturnsiuiiend
30.44 30.85 WAy 35.22 Wesldun amadu (Table 1) §1 Thaitad et al. (2023) TeuMIBAuLie?
mamﬁmjuniwm?iymé’mfﬁmq 100 Fu warAuTuIAING 35 Wosiiud tuzaudmuinuasnsi
posnsfuifmandng uarannsoanauidsmeniaidennuninveaudn 1nn1siivnlnad

AnLAuAagale
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Table 1 Mean of nine traits from the top ten testcross maize hybrids tested at Nakhon Sawan

Field Crops Research Center in the 2023 dry season.

Hybrids Yield Tass Silk Height (cm) Lodging (%) Shelling  Moist

(kg/rai)  (days) (days) Plant Ear Root Stalk (%) (%)

Nei641045 x Nei532005 1,596 56 58 233 129 7.8 0.6 77.83 34.44
Nei641049 x Nei532005 1,539 58 59 227 121 52 0.6 77.80 34.85
Nei641004 x TF5 1,457 56 57 229 126 8.6 0.3 76.22 35.22
Nei641013 x TF5 1,441 57 58 230 128 8.2 0.0 7752 36.21
Nei641050 x Nei532005 1,419 56 57 220 118 246 0.0 76.68 34.06
Nei641007 x TF5 1,417 58 57 237 130 2.0 4.5 76.01 3591
Nei641044 x Nei532005 1,416 58 59 231 118 44 0.3 75.93 33.16
Nei641012 x TF5 1,415 55 57 230 120 0.0 0.0 78.79 34.49
Nei641009 x Nei532005 1,414 54 56 233 129 2.8 0.0 75.59 31.08
Nei641032 x Nei532005 1,412 54 55 218 112 23 0.4 76.62 33.92
Maximum value of 120 hybrids 1,596 60 61 257 145 63.3 18.1 81.78 39.06
Minimum value of 120 hybrids 720 53 54 202 94 0.0 0.0 65.93 28.62
NSX152067 1,024 60 61 230 128 64.8 0.0 73.73 37.58
NSX151008 1,375 58 58 225 121 0.0 0.2 8291 33.50
Pac789 1,197 61 60 223 119 1.7 0.4 82.56 41.18
DK9950C 1,351 59 58 227 124 22 0.0 83.53 38.18
NK6253 1,171 60 59 224 122 1.4 0.0 78.65 37.95
CP389 1,180 61 61 232 129 0.0 0.4 79.24 37.20
CP888New 1,063 60 62 220 118 2.2 0.0 77.29 37.46
NS3 882 62 61 222 134 0.0 0.2 78.08 38.13
NS4 1,048 60 60 229 128 0.0 0.2 81.47 37.76
NS5 (check) 1,245 59 59 222 120 4.8 4.8 76.97 38.34
Commercial hybrids check mean 1,142 60 60 225 124 1.5 0.8 79.72 38.28
Trial mean 1,248 57 58 226 121 11.6 15 76.10 35.00
LSD (0.05) 184 2 2 15 14 217 6.2 2.18 2.18
CV. (%) 7.46 1.48 1.31 3.41 5.62 94.06 214.44 1.45 3.14

vayanmsnndeuaNssauzmsaLluSnvsHananLandly Table 2 TINMIVAROUANTIAUZANS
wesiTalU (general combining ability; GCA) U ngiwmL?ﬁumé’m%wﬁuﬁ:l,l,ﬁmqLﬁULﬁmf?u 11 aewug
blmyl,ml Nei641045 Nei641004 Nei641012 Nei641013 Nei641049 Nei6d41044 Nei641050 Nei641040
Nei641016 Nei641056 uay Nei641020 flaussougmsnansialud fian GCA iy 192 165 126 118
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117 106 105 102 94 90 Waz 85 A ua iy 1ag a189Wus Nei641045 Nei641004 Nei641012
Nei641013 waz Nei641049 fian GCA unnansnaueseensiitisdfaydansed (p<0.01) wazaneriug
Nei641044 Nei641050 Nei641040 Nei641016 Nei641056 uay Nei641020 a1 GCA LLG]ﬂG]I’Nﬁ]’mF;]UEj
e iladndny (p<0.05) d3a1 GCA iurannUfduiusvesBuanlngduuunauin (additive)
afimgeaneriugdananazmngdmivlsduimageudmiunmstssduauansolumanaunds
aolU (Samphantarak, 2003; Nantachot et al., 2023) uaﬂmﬂﬁf’umaﬁ’usjuv?méwﬁé’aﬁumlﬁuﬁax’Lv?
Qﬂmauﬁiﬁwawamga?ﬂﬂ@iyaalaiiwxﬁwlﬂmauﬁ’uﬁuﬁﬁmﬁmu (Sriwatanapongse, 2010; Chanthavorn et
al., 2017)1‘14%@48‘1/1&?1’181/\']}146: Nei641047 Nei641064 Nei641058 Nei641002 Nei6d1059 Nei641042
Nei641063 Nei641060 Nei641037 Nei641038 Nei641062 uaz Nei641048 a1 GCA iuay uands
aeiugmaiiiunluiiaslngnuauiilnanas aoneaostu Chanthavom et al. (2017) fis1e91u
21 @eug DTMA202 Neid52015 waz DTMA193 Ha1 GCA ftazuanaeensilfodidamaaia 4
wulusfianeiugimantadingnuaniflumandns

ATNAFDUANTINULNITNANLRNE (specific combining ability) wu 2 @"mauﬁ' SCA vJu
UINLATLANANIINAUEDETTBdATYB (p<0.01) laln Auaw Nei641007 x TF5 Wag Nei641047 x
Nei532005 waeil 5 auanil SCA L‘ﬂumﬂuazLmﬂéwmﬂguéaéwﬁﬁfﬂéﬁ@ (p<0.05) lAun Nei641001
x TF5, Nei641009 x Nei532005, Nei641037 x TF5, Nei641045 x Nei532005 ta s Nei641049 x
Nei532005 (Table 2) 84 SCA Lﬁummmmmmaqmaﬁuﬁ:‘mmaﬁuéwﬁqLﬁawauﬁ’uﬁﬂamﬁuﬁ:uﬁQLLg’J

v

Ingnuaniiduwndenauduiugdug enalngnuaniilud (Sriwatanapongse, 2010) 9 unauian

UfduiusvesBuaulngilindunauin (non-additive) (Samphantarak, 2003)

Table 2. General combining ability (GCA) and specific combining ability (SCA) of grain yield from

60 lines x 2 testers.

Line Testers GCA (Line)
TF 5 Nei532005
Nei641001 124* -124* 28"
Nei641002 95™ -95"M -168**
Nei641003 104™ -104™ as5™
Nei641004 62" -62" 165**
Nei641006 -6 6" 30™
Nei641007 166** -166** 21"
Nei641008 22 =22 31"
Nei641009 -114% 114% 18™

Nei641010 ag™ -48™ -2
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Line Testers GCA (Line)
TF 5 Nei532005

Nei641011 -2 22™ a9™
Nei641012 59™ -59"™ 126**
Nei641013 94 -94 118**
Nei641014 -1 1 -19"™
Nei641015 -34" 34" 37"
Nei641016 -4m a4m 94*
Nei641017 15™ -15"™ -69"™
Nei641020 71m 7™ 85*
Nei641021 -35"m 35m 67"
Nei641022 35M -35™ -28™
Nei641023 25 -25™ o
Nei641024 53" -53"™ -14"™
Nei641025 -79™ 79m 10™
Nei641026 52" -5 a9™
Nei641027 -106™ 106™ -13™
Nei641028 -44m a4 6"
Nei641029 5 5" 20"
Nei641031 86" -86™ 23
Nei641032 77 77 54"
Nei641033 87 -87™ 30m™
Nei641034 -69"™ 69™ 22"
Nei641035 98" -98™ 18™
Nei641036 21 -21™ 38m™
Nei641037 130* -130* -93*
Nei641038 2m 2" -92%
Nei641039 -41"™ 41" 61"
Nei641040 -1 1™ 102*
Nei641041 26" -26"™ 2m
Nei641042 -97"™ 97"™ -108*
Nei641043 82m -82"™ 5™

Nei641044 -28™ 28™ 106*
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Line Testers GCA (Line)
TF 5 Nei532005
Nei641045 -123* 123* 192**
Nei641046 -29™ 29" -26™
Nei641047 -187* 187** -323%*
Nei641048 -67" 67" -80*
Nei641049 -141% 141% 117
Nei641050 -31" 31" 105*
Nei641051 -75™ 5™ -10™
Nei641052 -9ns -9" -23"
Nei641053 21™ -21™ -9
Nei641054 -30™ 30" -7
Nei641055 -53" 53" 20™
Nei641056 -7 7" 90*
Nei641057 12" -12m -44"
Nei641058 48™ -48"™ -193%*
Nei641059 -95™ 95" -130%*
Nei641060 -54" 54" -95*%
Nei641062 25™ -25™ -91*
Nei641063 qa7"™ 47" _9g*
Nei641064 -83™ 83"™ -253%*
Nei641065 38" -38"™ 62"
GCA (tester) -26™ 26™

ns = non-significant, *,** Significant at the 0.05 and 0.01 probability levels, respectively.

G
rmlnadeadmgnuauegiuisadudu 4 guan uuandnuinniug mn. uasaisse
5 (1,25 nn./13) laun Nei641045 x Nei532005 (1,596 nn./Ls), Nei641049 x Nei532005 (1,539 nn./1s),
Nei641004 x TF5 (1,457 nn./l5) uaz Nei641013 x TF5 (1,441 nn./ls) uanandigueu Nei6a1045
Nei532005, Nei641049 x Nei532005 uaz Nei641004 x TF5 Safianufuiudnuasiuiioadnaiiiug
NN, uASAITIA 5 (38.34 Wesidum) uaranunsndaidentrilnadesdmaeiuguniidongiuiedu g

faraussauznisnauialdiduuangdla 11 aeug laun Nei641045 Nei641004 Nei641012
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Nei641013 Nei641049 Nei641044 Nei641050 Nei641040 Nei641016 Nei641056 iay Nei641020

winzdmiuiduameiugnageulunisuszdiunandnneld
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ABSTRACT
The objectives of this research were to 1) study the successful operations of community rice

center 2) study factors relating to the management of one-stop community rice center 3) develop the
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extension model on the management of one-stop community rice center 4) evaluate the extension
model on the management of one-stop service community rice center. This research was mixed
method research by conducting in-depth interview of 12 people from the sample group through
purposive sampling method. The relating factors with the management of one-stop community
rice center came from 894 people. The sample size of 277 people was determined by using
Taro Yamane formula. Data were collected by using interview forms and were analyzed by using
descriptive analysis, factor analysis, and multiple regression analysis. The results of the research
found that factors impacting the success in the management of one-stop community rice center regarding
group development for sustainability was at the highest level (X = 4.54 SD = .591). For management
aspect, it was at the highest level (X = 4.37 SD = .690). Regarding quality rice seed production,
it was at the high level (x = 4.11 SD = .591). When encouraging community rice center to
practice according to the guidelines for all 3 components, it would impact the success in the
operation of community rice center more (77.80%). The development of extension model in
one-stop community rice center applied result base management (RBM) as the framework in
the development of result base management in order to transform community rice center into
the one-stop management so that the center would be able to produce and distribute good
quality rice seed for wider coverage and sufficient. The farmers would have secured job with
higher earnings, and strengthen the community in the group leading to better quality of lives. 51
Model evaluation was at the highest level regarding the appropriateness, the probability for adoption
into practice, the consistency with the context, and the adaptation into real life benefit.
Keywords: extension model; management; community rice center
A
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6) m3seuy InsujiRegluszivunniign Tulsshumsuaniudsuseugssnneandn
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7) Msaduanuanuuisunteuen dnisujifeslussauainiige Tudszinunis

Aneusulvenugmadnnis (X = 4.61 SD = 0.625) @unsaasunaniu Table 1

Table 1: Summary of practices and the importance of community rice center management

attributes.
Topic Practice x SD  interpret
1. Management The determination of rules and 4.67  0.541 Highest
regulations
2. Rice seed The creation of seed expansion crops  4.61  0.539 Highest
production
3. Rice seed quality The check and follow-up of the 4.62  0.690 Highest

standardized crop with no mixed
species
4. Rice processing and  Income from distributing good seeds 432  1.05 Highest

value adding

5. Marketing Appropriate price determination for 457  0.707 Highest
distribution

6. Learning The knowledge exchange among 461 0643 Highest
members

7. External agency The academic knowledge training 461  0.625 Highest

support

Result Translation: Mean 1.00-1.80=Lowest 1.81-2.60 = Low 2.61-3.40= Moderate 3.41-4.20=
High 4.21-5.00= Highest
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2) matansHaREALAZAIAAAT frnuAaiuneseiuadSaeylusedunniign
TussifiunsfeanenssunismunanszeRuguarnIan suinsdnmitusinslumssudowdn
#WusANELTn (X = 4.59 SD = 0.592)

3) M3udmsdansneamu/msiu dmnuAndiunessiunnuduiaeglusedusnniian Tu
‘UisL(?mmsu’%miﬂamuﬁﬁiswmmaau (x = 4.62 SD = 0.605)

6) MareBuaTINIEeus SaruAndunesyduaiudiseeglussduinniian ludsud
aundniAnmuniagiilalumsidumndnvesngu & = 4.62 SD = 0.514)

5) MsUfRnueMud Sanudaifunessduaudiieeglussduinniian Tu
UssidunsaaaialnguinnumilasanaSouduiamiayuey fardamalnnguanuisadaniumag

Gunudmulvlumsduiiuaunieg lungu (% = 4.62 SD = 0.523) am1snasunania Table 2

Table 2: Summary of success in the management of one-stop community rice center.

Topic Success result in Management x SD interpret

1. Community rice There was the selection of good, 458 0.563  Highest
center management  capable, and accepted committees

with clear term of the position

2. Product The committees regarding the specie 459 0592  Highest
management and distribution and marketing were
rice marketing established along with the alliance

seeking in the buying of seeds from

members
3. Fund/Financial The fund management equipped with 462 0.605  Highest
management checking and transparent system
4. Learning Members were proud to be members 462 0.514  Highest
Strengthen of the group

5. Operation of the The extension for community rice center 462 0523  Highest
officers (Government  to register as community enterprise which
and private) would lead to the group being able to

seek the funding source for the utilization

of various operations in the group

Result Translation: Mean 1.00-1.80=Lowest 1.81-2.60 = Low 2.61-3.40= Moderate 3.41-4.20=
High 4.21-5.00= Highest
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Wiy 2.02 sesaanlaun mantstmussiailuntssnsfiuazan viansUssrdsusianely
WALAYUBAYUYY naq‘uhimmsaﬁmﬁmmﬁwamfﬁmiusdaqﬁ?mg’myummmlg PIANMIHRUIAUAMLER
FUFUT LAz IS TIUA LA WA 3518 ERTUS luuAae DRTen N MABINTTDI 1IN
AuaAY 191 1.82 182 1.79 1.74 uay 1.72 mudndiu

6) Mg audngusrTsmSiaAnue Tyl dnsBougtuguerTrsmudu mids
Wity 1.95 sesasloun Tufiniadeuginuammniisguasionyu uerlulinsidousasvsannin anade
1.58 Uy 1.55 mua9y

7) nsatfuayunasuIBuen andnguitngusudanudndiunetymuinns
aﬁuayﬂuﬁmmiﬁu \rR0sle 1AFesdng INMIIBINLTBTFUALIENTLELNNTTTI AlRdBIAY 3.31
sosasnlaun Fgurafilsvigluuuueuy sensaduayuuasaiunguesimaiies 1an1suuzuay
wilalaanruasaumad vanuifianug avuause waen1sian1siin uagyUszneunsiy
Aunlunsanen leumssauadlyngy alads 3.09 2.78 2,55 uay 1.97 Muddy a1utsaaguuala

#»13 Table 3
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Table 3: Summary of problems regarding community rice center management.

Issue Managerial problem of X SD  interpret

Community Rice Center

1. Management Problem with the fund/finance 1.51 0.801  Lowest
2. Rice seed Insufficient equipment and machines in ~ 2.29  1.456 Low
production the production

3. Rice seed quality No sample was sent to check for good 194 0.716 Low

quality seeds

4. Rice processing The group lacked the development 1.78 1.267  Lowest
and value adding regarding product processing

5. Marketing Lack of knowledge in marketing 202 1.214 Low
6. Learning There was no learning with other 195 1.227 Low

community rice centers
7. External agency Lack of concrete support in finance, 331 1835 Moderate
support equipment, machines from the govemment

and private sectors

Result Translation: Mean 1.00-1.80=Lowest 1.81-2.60 = Low 2.61-3.40= Moderate 3.41-4.20=
High 4.21-5.00= Highest

HansANYIABUT 3 WanmluwansdaESuNTUIMsIaNsAUSFYITULUUATUNS

3.1 n'ﬁ%l,ﬂi'lzﬁmﬁﬂiznaumﬁmeﬁgﬂLmei‘U%mi%’ﬂmi@usjﬁzjunsqmul,l,uumu
999 ﬁ%ﬁalﬁﬁmummﬁmswﬁﬂﬁa (Factor Analysis) ifleAAs1z9iaz dnnquiudsiisimnudiusi
IR NBUTOIILARNTAARMTUITNTEAN SELETTILTULUUATUIAS WUTT A1 Kaiser-Meyer-
Olkin Measure of Sampling Adequacy (KMO) WU 0.956 wazNAN1SVIAGBU Bartlett's Test of Sphericity
fian p-value WU 0.000 LLamiﬂﬂﬁ]ﬁaméwﬁmmsaLﬁuﬂﬁaﬁﬁma@iaguLLUUﬂ'ﬁU’%mséTmﬂﬁ@usj%n
5q3,J“U‘uLLUUﬂiU’NR]ﬂGT@EJI’Nﬁ‘UW?W%ﬂ’]W Tnen1stinznesrUsynaundn 1ng3s Principle Component
Analysis warstLLNUAIBWATIA WITWNG (Varimax) Sadumeiafivilviisnnuiudsiiuosgs uariian
Factor loading snnluunazJade lnfauus 78 1 dnnquluale $1u2u 4 nqu laun nauil 1 ssrusenau
PUMIUIMIEaNIg nquil 2 ssrUsgnounuMsaTIEReTE NauTl 3 BsAUsENBUMUNITRERLERTLG

IMAUNN Uaengull 4 a3nUsynauamINTRINGLTANNETEY asnsaasUalasmy Table 4



NFANTNVATUATDINNT UFID. 3(2): 23-42 (2567)

Table 4: Display the components regarding the importance of one-stop community rice center

management.
Component Variance of % of Variance Accumulated Number of Variables
Variable % of Variance  in the Component
1 42.965 55.083 55.083 29
2 10.374 13.301 68.383 27
3 5.397 6.920 75.303 13
a4 3.006 3.853 79.156 9

3.2 mﬁtmwﬁmmmaawngm (multiple regression analysis) LUU Stepwise Lot

239AUTENBUFULUUNISUIMSTANISAUEVIYUIUUUUATUIATNIATA 4 B3aUsenay unmAnudumius

AYATANITIANRENYIAN LiTBIATIEYBIAYTENBUTULUUNTUTINTIANIALEY NI YNYUUUUATUNAT

finanenudn5aveeguEuITYL 910 Table 5 uwansrduussansanduiusnnaunieds stepwise

WU BIAUTZNBUAIUNITUIIITIANT (X)ATUNITRANUAATLIUIAMAMN (X5) ATUNITHRILINAILTE

ANNSsBu (X,) Han sig. WU 0.000 Feduusns 3 in Tmuduiusludsuinneaudusalunisusns

IANIAULYIYUYULUUATUNAT Inedanduuseansanduiusnynn (R) in1ivu 0.883 aunsneiuy

msiuuUsvesrnudnsalun1suimsinnisausrnyuruluUAsUNasinTeeas 77.80 (R = 0.778) nam

T ynaaaRaly GURRmULLINUBITURUNTUSNSINNSAUEYTIYUBURUUATURDT 113 3 B3AUsenay

wa Awaska vrugrgsuUsTauRT A S A Tuseray 77.80 annsoasUnalasmy Table 5

Table 5: Display the multiple correlation coefficient of the components regarding one-stop

management toward the success in the one-stop community rice center management.

Independents variables Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta

1.Management (X,) 0.371 0.040 0.529 9.366  0.000**
2.Quiality rice seed production (X5) 0.141 0.041 0.151 3.467  0.000%*
3.Group development for sustainability — 0.214 0.047 0.261 4561  0.000**
(Xy)

Constant 1.274 0.117 10.859  0.000**

Dependent variable = Success in a one-stop community rice center management R = 0.883 R* = 0.780

Adjusted R* = 0.778

** With statistically significant level of 0.01
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ANMEUARIANLETUSY989AUTENDUTULUUNSUIS SRS AUEY YU TULUUATY
2asTiinanor LIS IvegUET I Weunsduiuslusuiuuresanmsnanondamgala el
Y =By + BiXi+ BoXy ++ BX + €
NI TRIMNANSTlUSULUUNTUSINSEANISALUOTIPTULUUATUISDT 90
mia'aLa'%aﬂmaiﬁﬂﬁﬂ’amuaaﬁﬂs:ﬂaugﬂLLuumsu'%mii‘]’mmi@us}gwqmuuwmma%
¥ = Db, + b X+ bXst byX,
wueluanIg
Y =1.274 + 0.371X; + 0.141X; + 0.214X,

=<

unu P anTUIN AN S AUBTTIYLTULUUATU DS
X, i punsuimsdanis
X, WL AIUNIIKEMERTUTITIA0IN M
X, i aunmsiaunguiiteaudsdu
mﬂaum'ﬁamasrwvmmaqv’;ﬂisﬂa‘uguLL‘U‘Umau’%mﬁmm‘a@ué%nsqmummqmﬁﬁma
poAMUAHAISTlUMTUINIIANsAUsTIsILUUATUNRS wandlifiundisyAvisavdiiusannos
Wﬁ/j@m%mf;hLL‘UiWEﬂﬂiﬂjﬁmﬁﬂiﬁl’llﬂ/\l&’ﬂﬂiiﬂﬂﬁmﬁﬂL%R]miU%MﬁﬁQ]’fﬂﬂ”li@uﬁj%ﬂ‘qmluig{ dtail
93AUSENBUAIUAISUSINTTANTS (X,) Sduseans anduwusanney Wiy 0371
MINEATI vnﬂa'ﬂLa%ﬂﬁt,ﬁmmsﬂﬁU"@muaqﬁﬂszﬂaugmmsu%msﬁmmi 1 g gius]szjynsqmuﬁ
mmﬁ’]L%ﬁ]ﬂf]':?U’%mﬁmmi@uésgwqmuuwmmwa it 0371 e
aaﬁﬂszﬂawﬁymmmamLmﬁmﬁuéﬁnﬂmmw (X,) duseAvsavduiusonnay i
0.141 VBNEANIN mnémﬁ%ﬂﬁﬁmmiﬂaﬁ’?}mmaaﬁﬂimaugﬂumiw’émLm?mﬁuﬁ:%n@mmw 1 Wy Qusj
P1TLTANLEISINITUTTIANIAUETIYITULUATUNS WiuTu 0.141 g
EN?’;U33ﬂE]U(;{WUH’WWGLJNWﬂEjMLﬁ@ﬂiﬂmgﬂgu (X, sy AvSanduiusonaes iy
0.214 NN mﬂéua'%msh;tﬁﬂmiuﬁﬂ’ﬁmmaf’;‘disﬂaw?mmﬁﬁsumﬂajmLﬁammé'fﬁu 1 g

AuEYYNTLIlAUEISINTUIMNIIANIALEVNYUIUUUATUINRS WLTY 0.214 Wiy

3.3 WANBIAANTTE AR UNTUTINTAANMIAUE U 1YUBULUUATUIRS

a

LULAaELES UNTUS ISR NIAUYVIIYUYULUUATUINRG nan ﬂ’]i‘UiVI’Tﬁ‘U%‘VﬂiJ}J N

v

uadugvd (RBM) udunseulumsiann Jauunadns (outcomes) vasnu lngluamuddgyninisinun

7

¢ v
=

WusfauagingUszasavelmnef daau 0snUsznauveINsuTmsiuULwadugvsUsenauniy

WUszann (objective) Taduuhnan (input) NSEUIUNS (process) NaKGR LAZHARNG AU Figure 1
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Extension model on one-stop community rice center management

u To transform community rice center into one-stop management center that is able to produce and distribute good quality rice
Objective : seeds thoroughly and sufficiently for secure profession, increase income, and strong community which led to better quality of life

2

Process M J Management

Governmental scholar community leader
M Mentor — —
“‘M‘“ o 2
G0od quality r1ce 5000 PIOGUCION Patten  Group development for Sustainabilty pattern
‘ Management
planning/organization = -
Pattern classification/participation/rule,
lation/network/s und
‘ M J Method

9, fi
Management P Bectronke N\ A 7& ound N activity g~ publication
‘ | C tions medla b media T medis media
ommunica i >
~ - s " 4
- focus on the importance of rice seed Production, quality control, and >
‘ Management goals 4
(WEmBEEI | focus on the importance of rice seed production, marketing, and learning >
g00d quality rice seed generating . creating learning and
creating jobs
Output gabibutad i the community the income g development process
uommme . W l economic aspect | ‘ social and community aspect ’ l knowledge aspect |

A\ J

Figure 1 Extension model on one-stop community rice center management.

1) fnguszasnvadlinaansaaTuMIUISINNSALITTUTULUUATUINRT Lo
WBHULUAAUITYTENTUIMITANITUUUATUIDT AANSOHBRLAENTE B EMTLEI AN NG
nognshfuasiivme viludedniiiuns fnelafisdy wasfennuuuuddugusu dealnian
Juegiinau

2) Vaduting Lﬂumiﬁ’]Lszjym%’wmﬂsmiﬁz?[,uﬂﬁu%mﬁmmsﬁuejﬁnsqmuLLU‘UﬂiU
2993 1PBABUUIAANSUTININL AM Usenounie

2.1) Au (Man) LﬁuéﬁwLﬁumim’%aé‘]’ﬂmiv‘iﬂﬁﬁﬂﬁaﬂsiwwmiéua%umiu%ms
Sansauovmmy el ssaunudialunst L uaus T ULUUATUS9S

2.2) Fu (Money) Wudafelumasiiunisanaiumsudmssanisguouniguy
WUUATUNAS

2.3) FaauiotnaAu (Material) tiun1susmseuludvszansam i elula

auvusuazyiiinsaLasunsHanudniugrlssialanaiilsgean

o
a vaa

2.6) BUFURRIW (Method) iumsuformuluunastuneuvesnisaaiuns
wﬁmuﬁmﬁuﬁ:%ﬂ@aﬁqm miumimaLquLLazmu@u‘lﬁmiﬂﬁﬁ’amuﬁﬂszﬁw%mw

3) NSPUIUNMITUIMITANITAUITIYLTULUUATUNDT DHan1sITonszuauuims

$AN1SAUITIIYUTLLUUATUNDT Usznounis 6 ssaUsznay laun wuamien1suimsdanisi o

(Management practices) A (Menton) FULUUNIUTIIIANT (Management Pattern) 38n3 (Method)
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ABSTRACT

The objectives of this research were to 1) analyze factors relating to the success in the
operation of community rice center 2) study the problems regarding the extension of the
operation of community rice center and 3) propose the extension guidelines regarding the
operation of community rice center. The research was survey research through conducting
interview from the population of 894 people. The sample size of 277 was determined by using
Taro Yamane formula. Data were analyzed by using descriptive statistics, multiple regression
analysis, and content analysis. The results of the research found that factors impacting the
success in the operation of community rice center (Y) were such as management (X,), rice seed
quality (X5), and learning (X,). The equation for multiple regression was represented as Y = 0.332
X; +0.239 X5+ 0.186 X, . This equation predicted the success at 74.60%. Regarding the extension
guidelines for community rice center, they used “POSDCoRB” management principles as the
guideline for development. They started with 1) planning to accomplish the set targets
effectively; 2) managing the organization that would be appropriate with the work, promoting
the development of rice seed quality, promoting the expansion of marketing channels, creating
curriculum and practicing in rice seed production, processing, designing the packages, and
marketing; 3) designating appropriate personnel with the work, encouraged members to
participate, co-thinking, co-working, co-designing, and keeping mutual interest together; 4)
facilitating regular meetings, creating understanding, making the accounting system that disclose
information to members, and distributing benefits for members; 5) coordinating the work while
incorporating with governmental sector and private sector, seeking knowledge, technology and
budgets, connecting networks for mutual dependency; 6) reporting the information that in line
with communication channels such as practice, file trip, demonstration, and lecture; 7) creating
expense accounting and controlling financial and asset audits.

Keywords: extension; success factor; community rice center
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1.1 amwﬁugqudfauqﬂﬂaLLazan'lwwmﬁaﬂmaeau'l%n wuan andnauluaidu
LN AYAEY mqmé“a 56.89 U aunBnanulvey S0Ua% 55.60 IUNSANUITAUUSTaNANY dmMSUMIASe
Fumuavnadsen wua aundnasulny sesay 63.90 lufldumusluguey szozinarlunisivndy
audnguovguy Lade 6,55 T audnaulugnsuguernigurunszaeamstiudaiugdlily

se8ar 99.3 laglNanisAne) fanns19 Table 1

Table 1 Basic personal and social conditions of members.

n =277
Basic Personal Condition Number (Person) Percentage
Gender
Male 134 48.40
Female 143 51.60
Age

Minimum = 30 : Maximum = 86 : Mean = 56.89 : Standard Deviation = 9.69
Level of Education

Primary 154 55.60
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Basic Personal Condition Number (Person) Percentage
Lower Secondary 41 14.80
Higher Secondary or Equivalent

59 21.30
(Voc. Cert.)
Diploma or Equivalent (High Voc.
6 2.20
Cert.)
Bachelor 17 6.10
Social Status Position
None 177 63.90
Have 100 36.10

Membership Duration
Minimum = 1 : Maximum = 14 : Mean = 6.55 : Standard Deviation = 2.61

Reason(s) for becoming member of community rice center (can answer more than 1

reason)
- Need good rice seed for usage 275 99.30
- Need rice distribution sources that

273 98.60
give higher price
- Need rice product price negotiation

271 97.80
power
- Need more knowledge and news

263 94.90
receiving in rice production
- Need group formation to purchase

257 92.80
agricultural production factors
- Need support from governmental 255 92.10

agencies such as seeds, chemical

fertilizer

1.2 80 IWNAATYAIYEIENIBN Wud1 aunTnaaulvgy ddwauandnluaiuFou
Wiy avun 355 au dmslausnuluaideusrussnuiundaglyussnuluniufeuads 2.30 au
LAYINILIINUAAY 2.86 AU danAapedy dusraunisalunshuieds 31.80 T uandluiiua
inwnsnseulngiivszaunsalunmshuneuriegs iesmniudue s ffuidlsluniswsanem

Mavnande 28.40 15 dnandnvniiade 498.85 Alansu/ls uazaunBnalnglouvasmuvesmuies
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dmsurelaaundndselalunisudnviivivueedy 134,727.26 vin/ls faunulunisndnuriade

4,200.42 /15 Tnefinan1sAne fapnsne Table 2

Table 2 Cost per Rai in Rice production in the year 2021/2022.

n=277

Cost Minimum  Maximum Mean SD
1. Land Preparation Expense 400 1,000 645.85 223.142
2. Seed expense 130 750 407.18 135.14
3. Hired planting wage 65 800 215.33 172.71
4. Fertilize expense (Chemical 10 1,200 360.92 234.71
fertilizer, organic fertilizer)
5. Fertilizer application wage 35 400 123.60 97.37
6. Chemical expense for weed control 40 400 145.42 68.37
7. Disease and insect control chemical 25 300 106.74 54.79
expense
8. Chemical spraying wage 70 400 187.93 113.53
9. Harvest wage 245 1,000 606.77 88.28
10. Fuel expense 200 600 350.89 131.75
11. Rice field rental expense 103 1,750 827.22 485.13
12. Other expenses such as bag 20 800 222.57 161.56
expense,

transportation, dry expense
Total 4,200.42 163.8735

2. Jadglunisandiuauvasguddirguyn wun audniissiuanuaiuiediudade

Tunsdnudunu Tunmsimeglusedvinniian (x = 4.54 SD = .591) Tneduunsenidu 7 UsuinudAny

@

&
NU

1) Jadeaunsuimsdanisausrigusy aundndanuAadiuieiudadeniunis

UImsinnisgueriguvuegluseAulnian (X = 4.40 SD = .479)

2) Tadaaun1skanmdaiugy andniiaufndiuietiudadeniunisdadn

fugumegluszduinniian (€ = 4.41 SD = .602)

3) ﬁ%%’ﬂmmmmwmﬁmﬂ’uqﬁu’n am?jﬂﬁm’mﬁmLﬁmﬁmﬁ’uﬁa%’amu@mmwmﬁm

ﬂ’uﬁ:‘ﬁuna&ﬂuwﬁuu’mﬁqm (kX = 4.51 SD = .770)
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gULLa:Lﬁu;‘gaéﬁnaﬁuswﬁ’wm (X =3.94 SD = 1.057)

5) Yadeaumsnann awndndanudaiuieatudadoauniseainegluseduunn
fign (% = 4.43 SD = 629)

6) Dafuaumaiioug andndarwAaiuietuladnuniadougeyluseduun
fign (X = 4.47 SD = .583)

7) Yadeaumsatiuayuainuusnuneuen andnimisAnduietuiadinu
nsatfuayuInmsnusueneglusysUNn (£ = 4.01 SD = 673)

o

nmsfin wundadelunisdifiunuvesgusrmguuits 7 Yssdiu Saiudidy
fivlnnguussavarudiia edanuduiedifindulussanslafinmg Susgiuauaiuisaluns
UImsdanisnquuazaindnfinisnsusulunisduduny é'fmuaqmﬁ’w;ﬁwLLazmmsﬂﬁmmiﬂejmﬁﬁ
Awanansn fanudugihiid farswndede amisaunludymlunisieuvesaundnuazasis
arwaniind aundniflueusmiolumsdiduianssy vennddadeaiunisud auazniseain n1s
wAnAuATiTiauAm Mnsmunsleeiunounisamuuasiinisvindyddaaulsdansaaoula
iam??ﬁmﬂﬁ”%’umﬁaﬁfuauumﬂmi’smmmauaﬂﬁgqmﬂ%’guamaﬂmu \udadefamanomiudnialu
nsAiuaurednau asnaaestu Nakpeng (2022) wurndeuluarudnsavosausuiguguly
manilonouasvesUsznalng amalnausrnguruszavaudiia 4 a1u laun 1) Aums
U3MIIANTT 2) AUNIHAMUEATUTAMAIM 3) AIUNITATINATBUIBNTTHANLAZANSAATN N3
uanAsudous way 4) amumsiauinguiierudiiu uaznismesanianssy Inefinanisin &

$1979 Table 3

Table 3 Summary of factors in the operation of community rice center management.

Factors in the operation X SD interpret

1. Management factor 4.40 0.479 Highest
2. Rice seed production factor 4.41 0.602 Highest
3. Rice seed quality factor 4.51 0.770 Highest
4. Rice processing and value adding factor 3.94 1.057 High
5. Marketing factor 4.43 0.629 Highest
6. Learning factor a.47 0.583 Highest
7. External agency support factor 4.01 0.673 High

Total 4.34 0.532 Highest

Result Translation: Mean 1.00-1.80=Lowest 1.81-2.60 = Low 2.61-3.40= Moderate 3.41-4.20=
High 4.21-5.00= Highest
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5) aun1sUfURNUYeL MU (Fpuastenwu) aun@ndarudaiuisiuiade
anudnsalunmsandunuauaunisufiinuvesaanuiesluseduuiniian (x = 4.43 SD = .458)
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ynnsadilnguermgilnevztoudiBamiagy Samalinguanansodauvaiiuudmiuly
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gauSULAYLIRTRA NG auinaus T mEle i laluvanms wae TngusvaeuaIn1sinas N153naTs

LAMATAIILIU NIDNTUTENBUDTNNISNEAT AU aRUluNSNARLaEI MUY AL lald way

aasdensauasulun1sndnudniuguif Inefinan1sfinw dan131e Table 4

Table 4 Summary of success of the community rice center management.

Success of the community rice center Aady SD wlana

1. Community rice center management 4.47 0.506 Highest
2. Product management and rice marketing 4.49 0.581 Highest
3. Fund/financial management 4.32 0.700 Highest
4. Learning Strengthen 4.41 0.516 Highest
5. Operation of the officers 4.43 0.458 Highest
Total 4.44 0.484 Highest

Result Translation: Mean 1.00-1.80=Lowest 1.81-2.60 = Low 2.61-3.40= Moderate 3.41-4.20=

High 4.21-5.00= Highest

4. ayudunussendnetadelunisandunuivanudusavesguddrigusu e

Iaenadussansandunussemnamiulsdase AlulunsAnw Ae Yadeaunisusmsinnig (X,)

Jadununsnanudniugun (x,) Jadenununmudniugun (x,) Jadeaiunsuussuuaziiy

1aA1 (X),Jadua1unsnan (x;) Jadeniun1siseus (x,) uazdadeniunisaduayuainnuigny

AU (X,) kanhumegeuanuduiusseynesadelumsiiiivnuiinaneanudusalumssuduau

UBIAUIYNYUIUIINAFUUTEANT anduiiusateI5veaiiesdu (Pearson’s Correlation Coefficient)

aunsnuandlaau Table 5

Table 5 Correlation Coefficient among Independent Variables.

Variable X X, X3 X4 Xs X X, Y
X, 1
X, .887** 1
X3 865** 867** 1
X4 126%* .7109%* .807** 1
Xs .820** T59** .831** 735%* 1
X .833** 7159%* .838** 70 .855%* 1
X; 812%* .698%* 716%* 707 1207 733** 1
Y .825%* .785** .822** 723%* T766** 811* 692%* 1
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*With statistically significant level of 0.01, * With statistically significant level of 0.05
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0.723 0.766 0.811 uaz 0692 My Tasdadelumasuiuauis 7 Yade Tnanonnudnialuns
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mﬁmiwﬁamaawmm (Multiple Regression Analysis) WUy Stepwise iiatiUadelu
msifiunuiis 7 dade manuduitusmeaifoanosnygauiiolinsemdadlunsiiduand
Nam'ammﬁwL‘?wmqusj(%nﬁgmu 21N Table 6 LLammé’mUisﬁwéawé’uﬁuﬁ‘wQwiyw%% Stepwise
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sig. WU 0.000 Feaudsita 3 ¢ fenuduiusnemnudisavesausr gy Tasdardudszans
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74.60 (R = 0.746) nanlam maéuﬁ%ﬁlﬁﬂﬁﬁ’a&muLLu’Jmamséf’]Lﬁumu“uaa@uéﬁﬁnﬁqmu 1 3 Tadoum

JzamalEUEYITNTIUSEAUR LA S AN TUToRAY 74.60 anunsaazUkalany Table 6

Table 6 Results of the multiple regression analysis on factors impacting the success in the operation

of community rice center.

Variable Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
Constant 1.075 151 7.109  .000
Management factor (X,) 332 .066 329 5.001  .000
Rice seed quality factor (X,) .239 .050 .288 4.758  .000
Learning factor (Xg) .186 .042 .296 4.447 000

R=0.865, Adjusted R? =0.746, SEE = 0.244 F = 19.778

310 Table 6 N1371ATIENAAABENY AN AINITDATIANNTTYIIWIBAINENS 9TUNTS
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Table 7 Summary of problems regarding community rice center management.

Issue X SD interpret
1. Management 1.30 0.347 Lowest
2. Rice seed production 1.73 1.093 Lowest
3. Rice seed quality 1.26 0.575 Lowest
4. Rice processing and value adding 1.74 1.187 Lowest
5. Marketing 1.83 1.208 Low
6. Learning 1.69 1.084 Lowest
7. External agency support 2.74 1.484 Moderate

Total 1.59 0.635 Lowest

Result Translation: Mean 1.00-1.80=Lowest 1.81-2.60 = Low 2.61-3.40= Moderate 3.41-4.20=
High 4.21-5.00= Highest

2.6 wumansdaasunIsAIduuvasguidIIYNTY 131910 1) MINauELieln
UisﬁqL‘Jmmsﬁmaﬁaéwﬁﬂiz%m%mw a'qLﬁ%ﬂﬁﬁﬂnﬁmﬁwgm%mﬂaam%ﬂ sgfuvlummaml,azaqﬁ
anugvesandniveyalultlunismauumssiiun 2) msdnesanstmmngauiuay duady
fimunanndeiiug duasumsifiatemnnsnan %’mﬁmé’ﬂgmuazﬁaﬂﬁﬁﬁmamamLué’mﬂ’uﬁ:%n
N19uUs3U BONUUUUIIATUN uagmsmata 3) msdayaainsufcinulimngay auaiulvamndni
wilausin 9wAn Tvh sadndule wasTwinwinauselw 4) Msenens dnsUszguesg
asiiaue assamila é’]’mﬁwﬂ’aﬁlﬁlﬁuizwLﬂmw&lsgayja‘[.ﬁam%ﬂmw IATIAIAANTANITA 5)
nsUszanunudunsysanstuniaguazientu damesaniug weluladuassuuszinama 4
deulsuriorslniogadsiunariu 6) n1smenu maUssduiustusuassomiensioans iy

doyanadiiiuamuiiasasunsinensanaiasy wazaaenvu lisnsasasuluunaunaiudu

q



MFATNYATLALDIUNT U2, 3(2): 43-56 (2567)

v

anwarvaInsanasuidunszuums laun AnUfUR vimufinw @18 wazussens 7) n1sdnvindayd

5L msmugummaaumiﬁuLLaw%’waﬁu

Ry
miﬁi’%ﬁumumaaquéﬂjynsqmu INMIANY Wuiﬂa%’dumiﬁwLﬁumu‘uaa@uéﬂjynﬂ;muﬁga
7 Yszidiu laun 1) Tademunisuimsiamaguernuy 2) Yadeaumandnudeiugun 3) Jade
punLEATugYT 4) Jademunisulssuuasidiinyganian 5) dadeniuntsnann 6) Tadeau
miﬁﬂug way 7) ﬂﬁ]é’ﬂ@?’mmiaﬁuawmﬂmaﬂmumauaﬂ ﬁa'auﬁ'lﬂ“’r:yﬁﬁﬂi;ﬂfjuﬂixaummﬁwL%ﬁ]
fadlanudniaiiind uey fuaruannsalunisuimsdansnguuazandninnsnsusulunis
il Famesendorinas A nssumanquiifinruannsn farundugidd fenuuidoede

ausannladymlunisinueesandnuasasieanuandnd gndniilunanusudelunisandu

Aanssu wenINUUATEAIUASHAALALNITAAIN NSHARGUAIATIAMAIN N15INELNSTeRRUNDU

q
v '

nsamusariinehiyidaaulsdansaseula sknislasunisaduayuanunenunieuenit
masguazionyy iudedeiamanemiudisalunsduiunuvesngy
ﬂa%’aﬁﬁmaﬁ{ammﬁﬂL%ﬁ]‘i,uﬂ'mi’wLﬁumumaq@uéﬂjunﬁqmu V) laun msuimsdnnis (x,)
QEuﬂ’]WLﬂJﬁﬂﬁuéﬂTﬂ (X3) LLazmiFsaug (Xe) wansaunIsanaeenaandy Y = 0.332 X, + 0.239 X; +
0.186 X, Ingaumsanansoviuneanudiialasosas 74.60 LUIMIMTALEI I ST LILIYRIAUY
amuvy landnnnsuims “POSDCORB” tuuumslumsiau Tasiduain 1) msneunuitoln
‘UssqL‘Jmmaﬁ’;’mljuaéwqﬁﬂszﬁw%mw 2) mdnesamslmvanzauiunuy anaSuianua LS
Wug AnasunIsiuyeImnanIsnaia fﬁ’mﬁmﬁﬂqmuazﬁﬂﬂﬁﬂﬁmimémmﬁmﬁuﬁ:ﬁgn nsuussy
DONLULUTIYNUY Wazn15naa 3) mi%’mqﬂmﬂiﬂﬁﬂ’ﬁmﬂﬁmmzau anasulnaundnnandai
59 TAn sauvh sadndule uassaninwinauselew 4) M1senens In1sUszuessasiae
4519A0la ﬁmﬁwﬂ’mjﬂﬁﬂuazumﬂmLma%ayjaiﬁam%ﬂmw Jnassalannisauntn 5) N3
Uszanunudunisysunnistumedsuazionsu famesaanug walulafuazsuyuszananig o
L%amimLﬂ%@ﬂﬂﬂIﬁLﬁagasﬁaﬁuLLazﬁu 6) MyTenuitdRusTUTmensaeans laun AnURoR vy

o o o

Anw andn uazusIene 7) n13davilydnislente nsmuaunsRaeuN1sR LA NeEY

o

daiauauus
1. guivnuruasiaauamEanan a1 la Fun1siusomnag L (GAP) sgnwmaLiios
uagiinnImanniy
2. guiTmTIUASTNIUSEAUUMABUAASY ONYY BB 4 Aifleames TaEss
wieregusTTIgITwisanTy finsReneduiusdeslneoniens 1 dormrdnanmusmngulnie

ANURLT



MFATNYATLALDIUNT U2, 3(2): 43-56 (2567)

3. ansfinsAnwiguormgusuluzuuUe B joRnsuuisurlng nguuiauly
MsAniiunside Lﬁ@lﬁﬁﬂmmmLU?%EJuL’%'augt,l,a:ﬁéauéaﬂumsa;ﬂammﬁwﬁﬂumiﬁwLﬁumu‘uan@ué
ey

AnAnssuUsznne

WidevevounsramytsRuTymmnmuiilalvdinw aduayy naesaustuasamazan

1‘14ms¢1°1Lﬁumu%ﬂﬁmaamﬁﬂL%ﬁ]qéaﬂﬂlﬁyﬁyﬁaﬁ Lagvoveunntinidy Unawasunainums uay

nwasnsnnuinveys Auugti Anusndle auUsvaunadise

LONH1581989

Amminthorn, R. 2013. Factors impacting the strength of community rice center : the case study of
Ban Na Chum, Sa Saming Sub-district, Warin Chamrap District , Ubon Ratchathani Province
Master of Agriculture Dissertation in Agricultural Extension and Sukhothai Thammathirat Open
University Saving And Credit Cooperative Limited, Nonthaburi.

Nakpeng, P. 2022. Success Conditions of Community Rice Center in The Lower Northern Region
of Thailand. Maejo Journal of Agricultural Production. Vol. 5 No. 1.

Office of agricultural economics, 2021. Thailand Agricultural Statistics in 2020. Bangkok: National
Office of Buddhism Printing.

Rice Department, 2022. Operational Manual for Rice Seed Production Potential Enhancement
Project of Community Rice Center 2022. Office of Rice Production Extension Rice

Department, Bangkok.



MFATNYATLALDINNT WS, 3(2): 57-66 (2567)

anSwavasszazUaniazdnslenlnen1sasyAulnuasNanNanven I3
Anenug gl
Effect of Plant Spacing and Fertilization Rates on Growth and Yield

of New Bambara Groundnut Line

a01ns LRve!” uaz astlvdi vy’

Sathaporn chotechung!” and Saphiya Ratchanuch?

1gueiduiiglsgnssan nadvimanuns o.9vies 2.gnssay3 72160

Suphanburi Field Crops Research Center, Department of Agriculture, Uthong, Suphanburi, 72160
Zguéi?a’aﬁeuléawm ATUIYINITNYAT a.mﬂlmg 9.8981 90110

2Songkhla Field Crops Research Center, Department of Agriculture, Hat Yai, Songkhla, 90110
*Corresponding author: tha.mju70@gmail.com

Received: 23 September 2024; Accepted: 14 November 2024; Published: 1 December 2024

unAnge

nuATeITunsAnyBnsanssufiszandmiudmdsaeiug 23-1C-2-2 Tingusvasn
ilefnwszerUgnuaz ez auiudmssaneiugaou 23-1C-2-2 dmsulmduduugilnun
inwnsnsuarlndureyaifionisveiusesiug fansvnaesiuy 3 x 3 Factorial in RCBD & 9 n3as3s
a4 lpevased 1 fe seevlan 3 Seey Taun 40 x 40, 50 x 50 uae 60 x 60 wal. Jaduit 2 Ao msla
Yoiuanansiu 3 $am lun 05, 1.0 uaz 1.5 wwesdamuuzih (aefdnsuusiumay 3-9-6 nn./
15 983 N-P,0s—K,0) nsnaaestluggeu U 2565 ﬁ@ué‘i%’aﬁﬂ%awm HANISANY WU szeplgn
wardnsgluiffuriusufuiifnanemaaiauiuln nandnuazesausynouvemHaranluf T
Fiau 23-1C-2-2 nislaszerian 60 x 60 4. asnalndamvdsiivuiansiuninaiigainde 50.84 .
ypuzTimsvgnaze 40 x 40 T IﬁmawamﬁﬂamLLazﬁﬂLLﬁqqqqma?{a 422 wag 123 nn./ls s s
Tauits 3 Saalunandadnanuazdnunsliuananstu Tnsnanandnaniadoszng 309-328 nn./ls
uazHanARnUMLLAETEIg 91-94 nn./ls uenaninislesrerugn 40 xa0 vy, Samalviivosidun
neIMEgeaniadn 66.91 % dalumsUgndamvssaneiiug 23-1C-2-2 fisvezgn 40x40 wu. wazlus 1.5-
4.5-3 nn./ls 299 N-P,0, ~K,0 osnlvnananinanuasrandndnusliunnansiuneada uazsidy
nsanauyuanmslselunsuandangy

o
o o v v o

AdAty: 1Indy; szevign; onsly



MFATNYATLALDINNT WS, 3(2): 57-66 (2567)

ABSTRACT

This research study focuses on identifying appropriate cultivation methods for 23-1C-2-
2 Bambara groundnut line. The objectives were to investigate the optimal plant spacing and
fertilization rates suitable for this line. The findings aim to provide suidance for farmers and
serve as data for certification purposes. The experimental design was 3 x 3 Factorial in RCBD
with 9 treatment and 4 replications. The first factor was 3 plant spacing, which were 40 x 40, 50
x 50 and 60 x 60 cm. The second factor were 3 fertilization rates, which were 0.5, 1.0 and 1.5
times of the recommended rate (the recommended rate was 3-9-6 kg/rai of N-P,0.-K,0). The
experiment was conducted during the rainy season of 2022 at Songkhla Field Crops Research
Center. The results showed that interactions were not detected between the effect of plant
spacing and fertilization rates on the growth, yield and yield components of 23-1C-2-2 Bambara
groundnut line. Using a spacing of 60 x 60 cm resulted in a maximum plant canopy of 50.84 cm.
While the 40 x 40 cm produced the highest fresh pod yield and dry pod yield at 422 and 123
ke/rai, respectively. Applying all three fertilizer rates did not result in significant differences in
fresh and dry pod yields. The average fresh pod yield ranged from 309 to 328 keg/rai, while the
average dry pod yield ranged from 91 to 94 kg/rai. Additionally, using a plant spacing of 40 x 40
cm resulted in the highest average shelling percentage of 66.91%. Therefore, the 23-1C-2-2
Bambara groundnut line should be a spacing of 40 x 40 cm and adding fertilizer 1.5-4.5-3 kg/ rai
of N-P,Os -K,O. because fresh and dry pod yields are non-statistically significant difference. and
reduce costs from using fertilizer in Bambara groundnut.

Keywords: bambara groundnut; plant spacing; fertilization rates
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auidunsadadl pH 4.99 uasfiduvSeTngsedu 0.68 % veawefafiduusglovusi 7.19 un./nn.
TnunaBeuiiidudsslosus 16.05 un/nn. Ugndamdaiug 23-1C-2-2 leszesUgnaunssus Tne
szprUgn 40 x 40 uay 50 x 50 Trulaswasvuin 4 x 5 3. uflfiuferwun 2 x 4 u. ausseslgn
60 x 60 loutasweswuIn 3.6 x 4.8 1. fuiiuifAsvuin 2.4 x 3.6 1. dudunisugnineveen 3 waa/
viqu via"amsﬂgﬂﬁm‘w‘u%aaa’ﬁmuami’ﬁuﬁﬁuazmﬂaa%é’mw 600 @/t 80 Ans VidsENNBULLNYED 2
nu/vau Woongln 3 Uamvimdaen lajsuannsfumuiismuslunssiinimesns wasyulaunay
Joidusessn FempsseivlulviuiuauuasUanssonvasiamgy Wumﬁmﬁﬁaaﬁuﬁﬁmﬁmgﬁm 7-10 T/
ads iiuieadaniadlenty 120 u Tnsdanaainanimvowmu mauwnadisavedly uagn1sdeudves
Anandvradudima

ﬂuﬁm%@mﬂamﬁmawﬁamﬂ’ammau AedsvesnslasyAvln HardnnazesnUsznouUeq
wandn Tnstufinveyamaaiauiuln laun suanssinauuguenamsmuiiony 60 fundgn

1Y

117U 20 AunsuUadEoy Augeiaengeiiony 60 Yundsugn Tasauiamnugeanlauszduiiu
fevangluiigsiian w20 uRDLUAIEEY ﬂjua;gawawém oun wandndnan Swmandnnufiudiio
Renuitseylunasidaswes wandadnums Saandadlefiudadiauiu 11 Wosdud uazveya
osrUsznavvomanan laun twidn 100 wée qudadty 100 wiadwuiin Wesiduansny
AuanlanndmiinudaAludindn x 100 ﬁw%ayjaﬁlguﬁmeﬁmﬂ'wmmLLUiﬂmumqaﬁa uay
Wisuileuaadenaeda Duncan’s New Multiple Range Test (DMRT) fisyfunana 1iesfu P<0.05

LAy P<0.01 (Gomez and Gomez, 1984)
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Nan1sNAaLLazIANTal

YUIANTINY LLaxﬂfmugwaqzﬁ"w%"qawﬁuﬁ:ﬁLﬂ'u 23-1C-2-2

muwwmvﬁmmﬁl’m%’dmBﬂ’uﬁ:ﬁm'u 23-1C-2-2 ‘\]’]ﬂﬂ']ﬂ%ﬁ%ﬂzﬂ@]ﬂﬁmINﬁJu W‘U’Jl’l gy
wanaafusadfesnafitudfnyds Imamﬂ%szaz‘dqﬂ 60 x 60 @3l. §QLﬂussazUQﬂﬁﬂ§1ﬂﬁqﬂéama
Mél’w%"amaﬁuﬁ: 23-1C-2-2 ﬁwmmwﬁm%ﬂﬁqmﬂ?{a 50.84 . LLﬁﬂﬂﬂﬁg’izazUQﬂﬁLmﬂﬁhaﬁ’ulaiv‘h
1‘1;mm§jqﬁm'mLLmﬂﬁi’Nﬁum’maﬁa Imﬂﬁmmmqqm?{aiwiw 26.76-27.74 w3. ﬂ']ﬂéijaﬁl,t,mmmﬁ’u
3 851 lawn 0.5, 1.0 uag 1.5 mvesdnsuuzih éamaiﬁﬂummmwﬁu LLazmmqwaaﬁm?ﬁﬁLmﬂsﬁq
AUNEdA ImaﬁﬁuummwﬁuLa?{ﬂagiwiw 46.16-47.29 1. LLa%ﬁﬂ’J’]ﬂJQﬂLQgﬂigﬂ’i’N 26.97-27.31
g1, uarlimuUfduiusssmnassesUgnias Sassfinnetuiiidvinanevuiansmy uagaugeves

dmsaneiughiau 23-1C-2-2 (Table 1)

Table 1 Plant canopy and plant height of bambara groundnut line 23-1C-2-2.

Spacings kg/rai of N-P,O5-K,O Mean kg/rai of N-P,05-K,O Mean

(cm) 1.5-4.5-3 3-9-6 4.5-13.5-9 1.5-4.5-3 3-9-6 4.5-13.5-9
Plant canopy (cm) Plant height (cm)

40 x 40 45.09 42.34 44.60 44.01 b 27.90 27.83 27.50 27.74
50 x 50 4478 45.87 46.76 4580 b 26.63 26.23 27.44 26.76
60 x 60 51.71 50.28 50.53 50.84 a 27.41 26.85 26.05 26.77
Mean 47.19 46.16 47.29 27.31 26.97 26.99

F-test

Spacing *x ns

Fertilization ns ns

Interaction ns ns

CV. (%) 6.94 3.73

Means in the same column with the same letters are not significantly different by Duncan
multiple range test. ns = non-statistically significant difference; ** = statistically significant

difference at p <0.01

Mnuansinwandmiuladaau ﬂ?ii“l;lizEJ%UQﬂﬁﬂ;N%u (60 X 60 1.) AWANDVLN
nsalndvunaiinastu iesnssezUgniinnaiilunsussiuluiadonuuasunauag s i
agjamm (Kwankaew and Chumthong, 2018) Fsaonpansiuauideves Obidiebube et al. (2019)
AnvszazUgndamda 4 seez lain 15 x 30, 25 x 30, 35 x 30 way 45 x 30 g, WU Mslysresign
fumnanstuiilvouianssysdenuuanamneada wesdlolyszerugn 45 x 30 Faduszernanann
an awanonsshlndvuaiiniedige aunnislajevhlnwansmy uazarugdluunnmaty

Meadif wazaenAaBaiun1TMAaeIwes Tyoakoso et al. (2019) iFnwinisladelulasiauludnsi 20
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25 30 AN./ABAAIT WU lﬂﬁm’mLLmﬂﬁhdﬁ’umqaﬁaﬁmmmqwmﬁl’w%&d HAENIINAADIVDN Effa et
al. (2019) fidnwnslayjemoario¥aludng 0 45 60 75 an./enms wuan lleuuanaafunsedi
hymmmqnmaaﬁaw%’mﬁwﬁmﬁu 5@1iW“LJ:EJ‘ﬁIbLEJIE‘ﬁwaGllEJmiL%%@L@UIGI&UEJWLﬁ@dmﬂﬁ’uéﬁGIINﬁ"LJLLaS
nslaygluseiuman asmanenisadyiuinvesnudings uonanifu nsmaaesos Adeyeye et al.
(2019) AiFnunslastugiumnastuiudasteluszduaag wun dwddluunasiugiinsnovaues

nomsladeiuanaieiu luiuguudanistadelulasiaudng 60 nn.aawenms awariilviaugeian w

Tuughinmsladelulasiau 30 nn.seenasinauganan

nandnlnan uasnaKanENuIYRININITITNeWUSARY 23-1C-2-2

HAKARNER UWasNandaRnLevasmTeeiugany 23-1C-2-2 3nn1slszergnitnneiy

U A

WuN szevUgnasnalinandadnanuasuraiiiTueseiiduddgds lnenislyszesugn 40 x40 vy, vih

o

'
o =®

Tnandadnanuasdnunsasaniade 422 uay 123 nn./ls muddiv Sdianuuanaansadaiulessey
Ugn 50 x 50 uag 60 x 60 wul. Wewarsaunisinlednsilusedu 0.5, 1.0 uag 1.5 iM1v0e8nT LUz
Tnnandadnanwazrandadnuniluuanaaiuniead nanfie nislyseaudnsyeniutuluinaiiln

HAKARNNANUAZHANGANNUVIYRIN TG 23-1C-2-2 WinTu lnellnandndnaniadesening 309-328
nn./ls wagnandadnuraadesenang 91-94 nn./ls uaglunuufduiussemnsssegugnuazdnsiei

'
‘o

ANNAUNLDNEINANDHANARENER WAYHANAMENLNVDINIMNSIFLWUTAAY 23-1C-2-2 (Table 2)

q

= & A ¥ a ° ¥ a ~ X ¥ o
mﬂNamﬁﬂﬂwﬂlmulmmwﬂszﬁww%ﬂwLmu 40 x 40 %3, Y lvnandsnuIuaennasIiu

31U VDY Kwankaew and Chumthong (2018) ﬁﬁﬂmszazﬂgn e 4 syes laun 60 x 30, 60 x

' v v oo
P

40, 60 x 50 Wag 60 x 60 @y, WUIN1TINTTEEUaNUAVAsITIY Swunusslsdiiudy Inedmisiiugn

Y

| '
a o o

PB3EBY 60 X 30 T, ﬁfﬂ’m’;myuqqqm ﬁﬂﬁwawammmmﬁmﬁ’ﬂﬁﬂﬁiaﬁqqqﬂ auszezgn 60 x 60
ga1. Fadusvszninedige ddwnuauiian Ssamalmmandadmdsidwindnaelsian dsluuanis
yanpITLRETU Obidiebube etc al. (2019) elszardgniluauiign 15 x 30 s Tnthuindngsan
ﬂ’13ﬂqn@?@aisEJ3Lmuﬁﬂﬁaﬁﬁmuéluﬁuaqﬁngﬂa{aﬁuﬁLﬁ'mqqﬁu awalmAnnisursdumslasudady
nandaffindu fuiusnsaasifuguiugnssuivilueandafiaie LLG{mﬂi%iszqﬂﬁ"Lai
wzanenavhlnuansdnenmesiugosnunlandiud famslvsserugnilvanamaninazifingedu
Fuyun1svaaedues Akpalu etc al. (2012) ‘1'71'ﬁﬂmmwﬂ%ﬁuﬁ:l,l,aziwzﬂqﬂﬁme{wﬁ’u wur msly
szovUgniiuaviiaavilunandnluunzasiugifingean wandmdunusaslaiugdanaty nislosses

[ =2

Ugniuavawalaensoiivuandniudu eslsinu mnsan1sfinwiil mimeaaesdnsiyeluszdung

'
aa =

9 Tunandndnanuazdnunsluunnaeiunieadsn Gedonnansiunmaasuss Tyoakoso et al. (2019)
Anwmslayelulasiauluseduns 9 uagssordgniuanniaiu wun nandavesimssluuanaiaiu
M9adfA WwuieItuNINAaInes Effa et al. (2019) Adnwinisladeneanasaludng 0, 45, 60 wag

75 NNABAANST WU BUEANULANANIAUN AR AN UNANERYBININSI
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Table 2 Fresh pod yield and dry pod yield of bambara groundnut line 23-1C-2-2.

Spacings kg/rai of N-P,O5-K,O Mean kg/rai of N-P,O5-K,O Mean
(cm) 1.5-4.5-3 3-9-6 4.5-13.5-9 1.5-4.5-3 3-9-6 4.5-13.5-9
fresh pod yield (kg/rai) dry pod yield (keg/rai)
40 x 40 az7 456 383 422 a 126 133 111 123 a
50 x 50 257 290 300 282 b 78 81 84 81b
60 x 60 243 239 299 260 b 70 69 85 74 b
Mean 309 328 327 91 94 93
F-test
Spacing *x **
Fertilization ns ns
Interaction ns ns
CV. (%) 18.93 18.53

Means in the same column with the same letters are not significantly different by Duncan
multiple range test. ns = non-statistically significant difference; ** = statistically significant

difference at p <0.01

UmAtin 100 Wwan wazlUasBudneMNzUaIfINIIEBWUGAAY 23-1C-2-2

wmin 100 WanvesdmswEeiugAaY 23-1C-2-2 annsheszesUgniinnsiu wuin Tud

'
a

ArauenAIsadd nediiwiin 100 wianded 59.95-62.28 niu LU@%L%uéﬂzmwLﬁaiégizazﬂqﬂﬁ
pnartu wuan fenuuanaisnsadfosnaftedidyds Tnsnislaszezuan 40 x40 wu. asualnd
LUE]%L%NG?HSW]’]%QQ@@LQ?EJ 66.91 % mﬂéﬂaﬁl,wmﬁmﬁ’u 3 szétu laun 0.5, 1.0 waz 1.5 USRI
wuzih dwmalmimnin 100 wie uaziesidumnyimizvesdanssluunnansiumeada Tnefidwmdn 100
WEARA 2119 59.28-62.74 n§u uaziivesifunnginiziadosening 65.19-65.85 uazlinu
ﬂﬁﬁmﬁuéswﬁwswsﬂqnLLazé’m']ﬂaﬁémﬁuﬁﬁSW%mam‘aifmﬁfﬂ 100 whn uazilesiduanzimzaes
Fmsaneugiiau 23-1C-2-2 (Table 3)
Mnuamsfnuilifulainislaszesugniineiuludamdsaneiiug 23-1C2-2 lunuaay
WANANINIERAYBILMTN 100 WA dOAAABIRUNLATIYDIVDS Akpalu etc al. (2012); Kwankaew
and Chumthong (2018) ﬁﬁﬂmwwﬂqﬂﬁ@mﬁuLLazwuiﬁwzﬂqﬂiﬁﬁﬂﬁﬁmﬁﬂ 100 wniudy
Wesunnzmeniewesdunvesiminudanetiminuandnieln vsuenied@nuwarmumuiung
Waen wu Wuglnuu 9 ﬁLﬂﬁaﬂmﬁw‘iﬂﬁma%wﬁuﬁﬂzquﬂﬂiﬂﬁuﬁ:ﬁuﬁﬁﬂwmzL‘Uﬁaﬂvzm Anlvigy
%aazwuﬂay%ué‘mlﬁtﬁuﬁﬂ dndunieniednfineluludiuda (Kongkham, 2007) NHANSANYE
(Table 4) iulann mslaszegUgn 40 x 40 9. wesiduansmegean Fsludululumadoady
n3Anw1ves Akpalu etc al., (2012) ﬁwuiﬁsEJmJ@Jm7f@haﬁuhjﬁﬂﬁtﬂaiaﬁuﬁﬂzmw‘ﬁmmLLmﬂm'N

i wazanuan1sAnwinudn Mmsladnseludnsinieg luawaneuinin 100 wan donnasiiu
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3q8Ye4 Tyoakoso et al. (2019) Mnunmislayelulasiauluszdunie o uazszezUgniuananeiu

Tuvilmbmin 100 waadluwidnffiadu SnviedslugnuljduiusussmnassezUgnuasdnsle

Tulpsrauninanaiiviin 100 wéae

Table 3 100 seed weight and shelling percentage of bambara groundnut line 23-1C-2-2.

Spacings kg/rai of N-P,05-K,0O Mean kg/rai of N-P,05-K,O Mean
(cm) 1.5-4.5-3 3-9-6 4.5-13.5-9 1.5-4.5-3 3-9-6 4.5-13.5-9
100 seed weight (g) Shelling percentage
40 x 40 63.15 60.25 63.44 62.28 66.42 67.11 67.20 66.91 a
50 x 50 61.33 56.72 61.81 59.95 65.81 63.86 64.41 64.69 b
60 x 60 61.09 60.88 62.99 61.65 64.78 64.61 65.94 65.11 b
Mean 61.85 59.28 62.74 65.67 65.19 65.85
F-test
Spacing ns **
Fertilization ns ns
Interaction ns ns
CV. (%) 9.72 1.52

Means in the same column with the same letters are not significantly different by Duncan
multiple range test. ns = non-statistically significant difference; ** = statistically significant

difference at p <0.01

GRLY

syugUgniinaneuuIAvIsmy NanAndnan nandndnus wazaaifumnzime Tasunanss
ﬂMLﬁuﬁumﬂMizasﬂgﬂﬁﬂgwﬁu aunanAndnan Heandadnun wasesdunnsmsiutunussey
Ugniluaua Imamﬂ%izazﬂqﬂ 40 x 40 . IﬁmamamﬁﬂamLLasmawﬁmﬁmLﬁqqqﬁqm Aol
KanARAnAnwaunslIuANANeaia ﬁqﬁuﬂaiﬂgﬂﬁaﬁﬂﬁué 23-1C-2-2 580y 40 x 40 i, 1%1J817i
$n31 0.5 w1 vide 1.5-0.5-3 nn /s idlesnlvmanBadnanuasnanandnudluunnnafunisada uae
Junsannuyuvidealyeannislsglumsnandangs

AnAnssuUsENA
mu"?a‘i’a515%ﬂﬂiaﬁuauuwﬂismmmmamufﬁLﬁ'%:,ﬁmnmamg AWylazuInnNTIu NU

aduayuyagiu (fundamental fund) U 2565 difnauangnssunisauasuingrmans Iduuay

WINATIN (@nan.)
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wuazoonilavsmuidionnutuduivg < 85 Wesldun kanmaveaeunu nawuazaeslanTIn
dlerutuduing <65 wWendun usssdafinsfianauniian 75.6 Wesdun uasnanangefian 1,269
Alantumels Fuflewfivudunssnds (Uisuidioy) Andusesay 73 aaudmdnee anunaiswa A
E1IHE ATIUAINVDUNEN TUIAATUENVDUNEN ATIMITENNER tvinvenudn uay AU
vowudeftavanslaviovun duluwuanuuanmatunsadiluuaynsis
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ANFNALY: UEITR; NUALBDIUT; ANUTUALTUS; N15AANE

ABSTRACT
This research objective was to Study Water Spaying for Fruit Set Efficiency of Mayong
Chit. The field experiment was conducted at Fai Luang sub district Laplae district in Uttaradit
province and was carried out From October 2022 to April 2023. The experimental design was a
Randomized Complete Block Design (RCBD) with 5 replications and 4 treatments. The treatments
were non water Spaying (control) and 3 levels of water spaying with relative humidity less than
65 75 and 85 percent in canopy area. Results showed that Fruit Set percentage and Yield total

weight had significant differences. Water spaying relative humidity less than 65 percent in canopy
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had the Fruit Set 75.6 percentage and Yield total weight of 1,269 kilogram per rai and improved
the Yield total weight 73 percent compared with non water Spaying (control). Fruit weight, fruit
width, fruit length, seed width, seed length, seed wall thickness, seed weight and °Brix were not
different among treatments.

Keywords: Mayong Chit; water spaying; relative humidity; fruit set
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Jayyn Hsmanvesnisesnaen usesdneenaenidusiuiumnualufiona Lunavieiiazinnalannesd
Padomelu laun siauaeiug enguesiiy Usinaaseesluvluiiy uazdadedwanaeuneuen loun
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Figure 1 Temperature and Relative humidity in (Oct 2022-Apr2023).
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w'mﬁamm%uﬁmﬁm‘ <85 Wosifus dnsAnnon 58.4, 56.6 wag 41.5 Westiun mudsu (Table 1)
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Table 1 Flowering percentage and Fruit set percentage of ‘Toon Klaow’ Mayong Chit in Fai

Luang sub district Laplae district in Uttaradit province that were planted between 2022

and/2023.
Treatment Flowering (%) Fruit set (%)
Control 71.4 44.9
Spray water under the canopy when 56.6 75.6

relative humidity is <65 percent.
Spray water under the canopy when 58.4 66.8
relative humidity is <75 percent.
Spray water under the canopy when 41.5 535
relative humidity is <85 percent.

CV. (%) 32.2 42.5

Ns = Non significant different

Wanannlansusals
INNITNAABINUIT HANARVDINLLTR TAULANANAUNIEDR nen1snUareplangs
nuleANUTUFNIS <65 Weasidun uvasTalunandngsiign 1,269 Alanfumals sesaswn laun wu

¥o¥ g g oy oo € < g o ¥o¥ g g oy oo €
azopudlansimulannuiuduime <75 Wosidun, nuaresnilansimulonnuiuduims <gs

Woesidun uaz lunuazosshlansiny uzssdalunanda 1,127 975 uas 734 Alansumsls mudeu

‘a

(Table 2) Siriwong (2013) gaungiiiadsnaiukaranuwlwameiufianawilvnsfauadileiugd
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Table 2 Yield total weight of ‘Toon Klaow’ Mayong Chit in Fai Luang sub district Laplae district
in Uttaradit province that were planted between 2022 and/2023.

Treatment Yield total (Kg./rai)

Control 734 ¢

Spray water under the canopy when relative humidity 1,269 a

is <65 percent.

Spray water under the canopy when relative humidity 1,127 ab

is <75 percent.

Spray water under the canopy when relative humidity 975 b

is <85 percent.

CV. (%) 14.3

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT

UinKe AUNII9YBIHE ANNLIIVBINE

INMINAFRINUI Umtnua ludianuwanasiunieada lned nuazessilansamaie

g oy o RS Y o 9 v ¥av
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Tuflauunnesiunisada lnedl nuazessilavsemudionnuiiuduivs <75 wWesidun Tuaanuning
YosuauInTign 41.9 Tadiuns seawn laun nuazessilansmudionnuiuduivs <65 WWesidus,
! Sq” I & o oo g . Sq” ! = = = o
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fiafuns so%man laun nuazesalansmudoauiuduivng <65 Wesiiun, nuazeesilavsimy
Wloruauduivs <85 wWesdun waslunuazesslavsey (Uisuidlev) Jsflanueniveawamiiu
60.4, 59.8 uag 59.6 Nadluns ANA1GU (Table3) Hlungkaew (2015) Anwn1sinnsunlurisinnen
sanHaliendnuzUsnlianunIn Han1smaaeIn1slul auAIANTLIaYTEN I 13BANNAIINAY
@1 (Field capacity, FC) w11 5gAun1sintninuainuiugalseniusyaune o luaiudininge
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mm%uau'm (Field capacity, FC) TursRnnenvemzUsIe ﬁumwamﬁm WU wﬁ'umﬂviuﬂf'nmmﬁ
AL USSR 9 AAUTL (total soluble solid; TSS) (@aru3ng) Tuflnanuuanang

AUNNEDG



NFANTNVATUATDINNT UFID. 3(2): 67-75 (2567)

Table 3 Fruit weight fruit width fruit length seed width seed length seed wall thickness seed
weight and °Brix of ‘“Toon Klaow’ Mayong Chit in Fai Luang sub district Laplae district in Uttaradit
province that were planted between 2022 and/2023.

Fruit Fruit Seed Seed TSS

Treatment weight (mm.) (mm.) weight  °Brix

(g) width length width length wall (g)

Control 56.1 40.0 59.6 19.0 51.6 13.0 13.8 17.9
Spray water under the canopy 57.6 40.7 60.4 19.2 54.8 12.6 12.9 16.9
when relative humidity is <65

percent.

Spray water under the canopy 60.9 41.9 60.9 19.1 50.5 12.5 13.2 17.6
when relative humidity is <75

percent.

Spray water under the canopy 56.9 40.3 59.8 19.1 50.9 13.0 13.5 16.2

when relative humidity is <85
percent.

QV. (%) 8.70 3.75 5.65 6.48 8.96 5.83 10.4 6.40

Ns = Non significant different
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ABSTRACT

Cassava is high in carbohydrates, fiber vitamin and minerals. Hanatee and Rayong 2 are
sweet cassava varieties that are popularly consumed fresh. However, both cassava varieties have
limitations, low yield and low germination rate, respectively. Therefore, the effect of six cassava
lines/varieties, (1) CMRE60-03-02 (2) CMRE60-03-13 (3) OMRE60-01-02 (4) CMRE60-02-12 (5)
Hanatee and (6) Rayong 2, on vyield, texture and taste of steamed cassava and cassava chips
was studied. Randomized complete block design with 4 replications and 6 treatments were
used in the experiment. The results showed that CMRE60-03-02 CMRE60-03-13 and OMRE60-01-
02 had fresh root yield higher than HANATEE by 35, 4, and 1 percent and higher than Rayong 2
by 39, 6, and 4 percent, respectively. Textural quality of steamed cassava from CMRE60-03-13
and OMRE60-02-12 were similar to HANATEE while cassava chips from OMRE60-02-12 and
CMRE60-03-13 were similar to Rayong 2. In addition, all sensory acceptance scores of the
respondents to OMRE60-02-12 were higher than HANATEE. and OMRE60-02-12 had all sensory
acceptance scores of the respondents similar to Rayong 2. Therefore, the OMRE60-02-12 line is
suitable for planting in the field conditions at Rayong Province because it produces fresh root
yield that are no different from other lines/varieties and has a low cyanide content. When
processed into steamed cassava and cassava chips, it has good taste and physical quality.

Keywords: edible cassava; fresh root yield; steamed cassava; cassava chips
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wuslnemondnfusmtudUsndmnunavateiug Sasvhivlaiug sudsadsdomuieldluns
uilnawuglya 9 Winidy LLazlélﬁuﬁ:ﬁﬁﬂmmwmﬂﬁqmﬁaﬁwmLLUﬁg‘Uu‘ju fudzndsianaziu

ANULANUNONNTBU

gunsnluazisnis

n1sugndiudrenas

Ugnifudendauslaa $1uau 6 anewus/wug laun CMRE60-03-02 CMRE60-03-13
OMRE60-01-02 OMRE60-02-12 #1u1¥i ua¥SEe8d 2 o @uéﬁ%’aﬁﬂ%awa& FINTATLYDI 1NUNUNTT
maa%wmjﬂuué“anamgmj §1uu 4 9 wazﬂqﬂ'ﬁxm‘ﬁmm 100 LOURAWAT S¥ wqﬂszwﬁwﬁu 80
wufns levunaulamnasigey 5x8 WAs Ugn 5 un 9 ag 10 Ay fuFURe 3x6.4 wns Tnatiu
Aatanig 3 uaanans nuweasulaesey Minfufivmoussnuauazaisidassianuausdy
nslaye wusla 2 ads adedl 1 lanjoinsm 18-66-0 ua 0-0-60 lasesitunoutgn afsdl 2 layeinsa d6-

0-0 ag 0-0-60 Tuwe 3 Wwsundagn Inela 2 Visamuuian MendluuamsiuAunay

aseszivsunaleenlus

1955 rapid evaluation 994 Williams and Edwards, 1980 FAU19T AU Ina1 Iy
deuds 91nt fé‘fmmqéquﬁwﬁwLﬂﬁaﬂﬁ’uqmﬁaﬂmq%guwmulﬂuﬂﬁﬁumq%"Lwﬁamqﬂmﬂﬁ YA
Uszanm 1x1x2.5 wwuians laluvasnnnass fanseany Whatman wes 1 9u1a 1x6 wuiwns 1
AsvAY Whatman ueluansazans Alkaline picrate 9antuiislmung nenansingdu 5 venadluvaen
VAaBd 11nsEAY Whatman fnsexls lalunasanaasdial 24 F5lus nduiiisvdnseany

Whatman ffusnusiieud (Figure 1)
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0 5 10 20 30 50 100 200 400 800 ppm
1 ppm = 1 milligram hydrogen cyanide (HCN) per kilogram cassava

Figure 1 Cassava cyanogen kit colour chart.
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N3ATIERAMMUNINUSEAMEUE

nslesznaun el ssamdudavesiud Ugnd i swasiudusndsununennsey
(AU MNTTL) NeaouAaAmNTTLlsyAa NI iR siniuvearueiTefialssres S1uu 25
au lupudnuaeiiusng & savd eduda wazanuveulnesau 1aeleds 5-points hedonic scale
dunslnezuuumuseunendnsumunazaiu Tns 1 azuuy ey seutesilan 2 Asuuu vianed
YOUUBY 3 AZUUY MBfe YOUUILNANT 4 ALY VBT YOUNIN LAY 5 AZUUY MinBfs 40U

ign FumnALaie 1MWRUNIINAREILUY guauysaduudon S 25 41

L= ¥
NIUUNNVOYA
Agen Wndnma aukazlu nandniidn AudiAuiies Ysuiawd sluan (Agronomy
Research Institute and Renewable Energy Plants, 2015) USunauvesudeiazaneila (Total soluble

solid, TSS) A nauLledula uazAmuAIMNIsUsEamMdURa

nsAATIvidaya
Ansgnveyalagly analysis of variance lUSguLiBuANULANA1YRIANRRELY Duncan’s

New Multiple Range Test (DMRT)

NAN1SNARBILATITA]

NANANNEALATIAUTENDUNANER

4 o o

gnsInssenidetiudyndieny 1 Ineunaslgn wud aeiug/Mugndmaaelansinig

o o aa

JpnuanaseelitudAgmneata nedudUsndagnuauns 4 anerugiasiugmuniifidnsnsenty

o

@

uwanaseesiideddmeaansu Taefidasinissen 90-99 Wesidun luvnzszens 2 fdasnssenin
fign 64 Wesidun (Table 1)

PUHAKAATIAR WU maﬂ’uﬁ:/ﬂ’uﬁ:ﬁﬁﬁmmaaﬂﬁwamamﬁaaﬂlﬁLLmﬂ@ﬁaaéwﬁﬁaﬁwﬁaAma
A Tnganeiug CMRE60-03-02 InnanAnriangsan 3,858 Alansumals genatugmuniuazasyos
2 S08ay 35 WAL 39 AMUEINY 99890 Ao maﬂ’uﬁ: CMRE60-03-13 Tiarnansiian 2,956 Alansume
15 qmiwﬁuéﬁwmﬁmzawm 2 508a% 4 uay 6 MUAFU uazaneTiug OMREG0-01-02 Ivnan&nt
an 2,894 Alansunols ganuguiuiiuazszees 2 se8az 1 uar 4 pudiy Tnefifugmiuniuas
syed 2 Iuwandnvnan 2,852 wag 2,780 Alansunels aug1dy (Table 1) ﬁauﬂiwﬂ’uéawm 2 9¢dl
Shsmssenmuafiilunandaiianlumeaniudilendsdn 5 aeiug/iug idesniduiusitluee
Nﬁmiﬂﬂ (Cassava and Product Research Center Technopolis Suranaree University of Technology,

n.d)
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puUTIuddluaan wun aeitug/fugithumeassdivimaudduianunnmaesied
todaymeadn Insaneiiug OMRE60-01-02 ﬁﬂ%mmuﬂﬂuﬁmmqaqm 22.1 wWeskdun unnnsonad
todAgmeadntu Wugviund Aiusunaudduian 17.5 Wosiun Tursfl CMRE60-03-02 uaw
CMRE60-03-13 §iuSunaudslu wanluunnnseensiideddymednsumni Tnedusinauds 19.8
uay 18.7 Wosidum sudiy auiugsvees 2 Tuuiaudduansdan 13.4 wWesldun (Table 1)

WaRasunananmanwarUSunausUslusmgs wunsunananmantasusunaUdluiign

v '
o

Juoyiu  meviug/iugiud s ApAAABIUNISMIARDIYaY Petchalanuwat et al. (1996), Chaist
et al. (2012), Mulualem and Ayenew (2012), ez Rodpeawpan et al. (2024) wazUSunauslui
anuananazduey fuiuguardsiuey fursavusfuiienie Jwananfuismsiudiou
nowatau 2566 ugegq iy Feviladusuiandsluiians aonaaostun1snnaosves
Rojanaridpiched et al. (1987), Petchalanuwat et al. (1996) way Kasetsart University (2021) Wi
519010971 Usnaudlusaniiiulurasgguuazaoumash mserunguas dsuniioungadniey
fanuanius weluihluludeuliveufmnuaiay axfimsdudoudsniufieasswonuarlulu 3

ilnnsifuiealuiounguneudvinaudsnauyisi

N & a

ausriiiuiies wuan aneiuy/Mugiihumeassdidediiuiieiwnnniesadvedidgs

'
Nv o o aa v o o0 a

a 1ng OMRE60-01-02 Ddwilifiutiengean 0.68 wnnasesnsiitdeddymisadiffuynaneiiug/fug
1h11MAAe T8989 Ao CMRE60-03-13 Wag CMRE60-03-02 idwiliuiien 0.58 uay 0.54 nuddy
Tusefvuniiuay szees 2 SfiliAuAe 0.51 waw 0.61 musdu (Table 1) Nual-on (2007) T1841U
n deiifuRouansisinsnwlunsinuendaianvesiudevda Inestugitassdifufeannnn
0.50 UAAIINANTOATIINANAATIAALANINNIT 50% vasnanAndisnun ardrdiiuiAesdlady
vdnnamlunsiadeniuguesinuiuuseiug

Uiinaveaudsiiavansthla wun aeug/ugithameaeuiiviinuveudsiiazansdilal
uananseesiitoddnyneada Tnaewug OMRE60-01-02 fnnuvugsan 7.70 asmuing sedacn
#9 CMRE60-03-13 11171 Ay CMREG0-03-02 Ay 7.53 7.40 waw 7.03 a4Auing nadneu
Tuvaigitszeos 2 ﬁmmmww‘i”lqm 6.40 03ANU3NG (Table 1)

@

Ysnadlwenlun wudn angiiugsugiiwnmegeuiivsinaleelualuunnaisesndidod ey

£

n9add Inevundifivsunaleseluauesiian 125 ppm aauaieiugithumaassfivsunalesilun
250-400 ppm @eAAaBiU Padmaja (1995) $1891u31 Tuiidudendstivsunaleelunegluyis 15-

400 findnsunaflaniusian maﬂ’uﬁ: OMRE60-02-12 fivsanaileenlunuey 250 ppm wesszens 2

L% LY s

nfivsunadeenlun 350 ppm (Table 1) Usunalwenlundwusyiuiugiiudruzmas anganimwinaoy

Y 9

wazn1sgualunUas fauleelunaziduansiiv - wemnidudendsluulsgy vieUssnauenms

amqgrﬁ% zansaanUsuaansillaaulududunsiy (Hansethasuk, 2009; Boonseng, 2020)
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Table 1 Germination, fresh root yield, starch content, harvest Index (HI), TSS, HCN and relative
to check of hybrids cassava varieties harvested at 11 months after planting at Rayong in 2022/23.

Lines/Varieties Germination Fresh Starch Hit Tss® HcN®  Relative to check (%)
(%) root yield content °Bx) (ppm)

(kg/rai) (%) HANATEE Rayong 2
CMRE60-03-02 99 a 3,858 19.8 abc 0.54 cd 7.03 400 135 139
CMRE60-03-13 99 a 2,956 18.7 bc 0.58 bc 7.53 300 104 106
OMRE60-01-02 9% a 2,894 221a 0.68 a 7.70 350 101 104
OMRE60-02-12 9% a 2,356 213 ab 0.50d 7.00 250 83 85
Rayong 2 64 b 2,780 13.4d 0.61b 6.40 350 - 100
HANATEE 90 a 2,852 175 ¢ 0.51d 7.40 125 100 -
Mean 90.6 2,449 188 0.57 7.18 296 - -
v (%) 9.0 26.4 8.7 7.0 108 50.4 - -

Means in the same column followed by a common type of letter are not significantly different at the 5%
level by DMRT
'Hl = Harvest Index 2TSS = Total soluble solid *HCN = Hydrogen cyanide

nsnsziloduia

AL EedudAT s sl (Figure 2) Sudwendsdls Gusmmunfiduiugfuang
dmfunisuusguidufudruzndid ) i 9151a1uAIuLTs (hardness) bagaauiniden
(adhesiveness) vaskAnsum  anuAukd WU merius/ugTthamaassdinuudsluunnag
ovnaflfaddynieadf Tawaneug OMRE60-02-12 fiauudeueniian 486.46 n¥u 09831 o
CMRE60-03-13 fiamuuds 515.16 n¥u Tnevis 2 aneviug  anauddlnaldestumunit Adanuuds
553.75 n3u Aruauinilen wuan anetug/fugithumesesiienuieuanaseseiteddyms
adid Inaneiug CMREG0-03-13 OMRE60-02-12 Wazszuas 2 fannuivilen 3,658 4,063 uay 4,588

n3u/AUY audeu luwmnansesnsdidedrfymeatanumundiniianuwmiies 3,864 nSu/Aud (Table 2)
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Table 2 Hardness and adhesiveness of steamed cassava and fracturability and hardness of

cassava chips at Rayong.

Lines/Varieties steamed cassava cassava chips
Hardness Adhesiveness Fracturability =~ Hardness Count Peak
() (g.sec) (g) (g) Tops F (g) 1:2
CMRE60-03-02 704.21 5,712 a 439.15 ab 634.70 a 6
CMRE60-03-13 515.16 3,658 ¢ 388.34 bc 611.30 a 6
OMRE60-01-02 745.49 5441 a 540.98 a 745.77 a 7
OMRE60-02-12 486.46 4,063 bc 32232 ¢ 47325 b 6
Rayong 2 870.00 4,855 ab 328.18 ¢ 430.12 b 5
HANATEE 553.75 3,864 bc 296.89 ¢ 43281 b 5
Mean 645.85 4,599 385.98 554.66 6
CV (%) 34.1 14.7 17.8 16.1 175

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

by DMRT

Figure 2 Steamed cassava from 6 lines/varieties: (a) CMRE60-03-02 (b) CMRE60-03-13 (c) OMRE60-
01-02 (d) OMRE60-02-12 (e) HANATEE and (f) Rayong 2.

aummaueduiavesiudsndaunumonnseu (Figure 2) (Rugszoas 2 Wukugimng
dwdums uwlssdiduiudendausunennsev) wRNTAUIAILATINNTEU (Fracturability) LazAI)
w4 (hardness) Ya9KANAMI AUATIUNTOU WU @8RS CMRE60-03-13 OMREG0-02-12 uazyt
Wit fAanseu 388.38 322.32 uay 298.89 n3u muady Tuuanaesnslifudfynsadftusees
2 fiflarmnseu 328.18 n¥u AuALT WU et/ Augithumeassiiauidunnnsesned
fodndiymeadin Insaneiiug OMREG0-02-12 uazyunit fmnuuds 473.25 uag 432.81 n3u iy

a o @ aa v

luwpnaeeensitudrfymeanituseess 2 Nlauwds 430.12 sy (Table 2)

o
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Figure 3 Cassava chips from 6 lines/varieties: (a) CMRE60-03-02 (b) CMRE60-03-13 (c) OMRE60-
01-02 (d) OMRE60-02-12 (e) HANATEE and (f) Rayong 2.

NINARUNIUSEE MU

navnapuNssensuvesuilaanotudendsils wuan aewug/Mugiviamaaadla
ﬂsLmummaui"umwizmwé’uﬁav;ﬂ@TmLme'Na&iwaﬁﬂ’aﬁﬂﬁmmaaaa Taganeiug OMREG0-02-12
aAzuuunsBuTUMsUsramANRAgINMUTinnAIL uazateug OMREG0-01-02 lnAzuuung
geuumeUsramdudanudnuaeiivnng uasdgenmund (Table 3)

ﬂ’]’iVlﬂ?lEJUﬂ’]‘iEJ@JJ%’U‘lJENE;{lU%Iﬂﬂﬁ{aﬁ’uﬁ’lﬂzwﬁﬂLLNI‘LJ‘VIEJG]ﬂ'iEJU WU Eeg/ gL
nasodlanzuLuMssanFUIsEamAiianudnuaiuang uwardluwenasessdideddymeedn
1y OMRE60-01-02 "LmyﬂzLLuumiaau%’Umaﬂizmwé’uc‘i’aeﬁyﬂué’ﬂwmzﬁﬂﬁﬂgqaﬂiﬁzEJEN 2 uag
OMRE60-02-12 lapzuuunissosumsszamduianudnuasiusingimiuszees 2 ¥ 2 aeiug
lpasiuunsseniumsUssamdnianudlnaifeatusrees 2 uazaeiugugiiiamaasdlanzuuy
nseenfumesramduianusan ieduda uavauauveulags uwanAeealtuddayma
adn lnpaneWug OMRE60-02-12 n¥uazuuumssensy mavszamdudaniusand [oduia ua

auAnuvaulagsiulnalfesiussees 2 (Table 3)
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Table 3 Means hedonic score of sensory evaluation of steamed cassava and cassava chip at

Rayong.

Overall
Lines/Varieties Appearance Color Taste Texture
acceptability

steamed cassava

CMRE60-03-02 252 b 248 c 220d 220 c 224 d
CMRE60-03-13 2.84 ab 2.80 bc 264 c 272 b 2.56 cd
OMRE60-01-02 3.16 a 3.16 ab 2.56 cd 2.64 b 2.80 bc
OMRE60-02-12 3.28a 3.24 ab 352a 3.48 a 3.40 a
Rayong 2 320 a 3.56 a 232 cd 216 c 240 cd
HANATEE 292 ab 2.84 bc 312 b 332a 3.20 ab
Mean 2.99 3.01 2.73 2.75 2.77
CV (%) 28.1 27.4 255 274 28.1

cassava chips

CMRE60-03-02 3.08 3.16 2.80d 272d 280 c
CMRE60-03-13 292 3.00 3.00 cd 292 d 296 ¢
OMRE60-01-02 3.36 3.32 292 cd 276 d 3.00 c
OMRE60-02-12 3.32 3.32 3.44 ab 3.52 ab 3.52 ab
Rayong 2 3.32 3.64 376 a 3.76 a 3.84 a
HANATEE 3.16 3.36 3.28 bc 3.20 bc 336 b
Mean 3.19 3.30 3.20 3.15 3.25
Vv (%) 229 21.7 20.2 20.8 18.9

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

by DMRT
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ABSTRACT
This experiment aimed to study the efficacy of fungicide spraying frequency to control
the powdery mildew in different varieties of mung beans. The experimental design was split

plot in RCB with 4 replications. The main plot comprised fungicide spray frequency including
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spraying Benomyl 50% WP chemical at the rate of 20 grams per 20 liters of water. (1) one time,
(2) three times and (3) no spraying and subplots consisted of mungbean varieties including (1)
Kamphaeng Saen 2, (2) DOA.Chai Nat 72, (3) DOA.Chai Nat 84-1, (4) Chai Nat 3, (5) KUML4 and
(6) KUML8. The result revealed that there was no certain interaction between mungbean
varieties and the fungicide applications. All varieties of mung beans have statistically similar
levels of severity in the occurrence of powdery mildew. However, spraying chemicals every 7
days at three times after disease occurrence showed the lowest disease incidence of 29 percent
of leaf area infected and yield of all varieties does not differ on average. But spraying chemicals
every 7 days at three times showed the highest yield with 127 kilograms per rai, reducing yield
loss from powdery mildew by 46 percent.

Keywords: mungbean; powdery mildew; fungicide; disease control; disease severity
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Table 1 Effect of powdery mildew disease and fungicide applications on disease severity (%) of
six mungbean varieties grown under natural disease transmission at Chai Nat Field Crops

Research Center, dry season, 2023.

Varieties Fungicide spray frequency Average
control 1 time 3 times
1. Kamphaeng Saen 2 78 78 36 64
2. DOA.Chai Nat 72 70 66 27 55
3. DOA.Chai Nat 84-1 76 74 30 60
4. DOA.Chai Nat 3 73 67 37 59
5. KUML4 63 50 17 a3
6. KUML8 67 52 28 a9

Average 71b 65b 29 a 55
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CV. (a) = 21.3%, C.V. (b) = 16.4%
Mean in the same column follow by a common letter are not significantly different at the 5%

level by DMRT
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Table 2 Yields (kg/rai) of six mungbean varieties under different fungicides spray frequency
grown under natural disease transmission at Chai Nat Field Crops Research Center, dry season,

2023.

Varieties Fungicide spray frequency Average
control 1 time 3 times
1. Kamphaeng Saen 2 70 81 117 89
2. DOA.Chai Nat 72 60 79 117 85
3. DOA.Chai Nat 84-1 69 82 130 94
4. DOA.Chai Nat 3 64 84 121 90
5. KUML4 71 91 138 100
6. KUML8 80 105 138 108
Average 69 b 87 b 127 a 94

CV. (@) =22.4%, CV. (b) = 12.8%
Mean in the same column follow by a common letter are not significantly different at the 5%

level by DMRT
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ABSTRACT
Growing cassava in an organic system to achieve suitable yields and economic efficiency
requires knowledge about the appropriate varieties and the proper rates of organic fertilizers.

This research aims to evaluate cassava varieties and study the suitable rates of organic fertilizers
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for growing cassava in an organic system. The research was conducted at the Organic Crop
Research Center, Ubon Ratchathani Agricultural Research Center, Ubon Ratchathani Province,
through three experiments: 1) The identification of suitable cassava varieties for cultivation in
organic systems, the experimental design was a randomized complete block (RCB) with 7
treatments and 3 replications. The varieties were Rayong 7, Rayong 72, Rayong 11, Rayong 86-
13, Rayong 15, Huay Bong 60, and Kasetsart 50. 2) The study of the optional rates of aerated
compost manure and 3) the optimal rates of rick husks chicken manure for cassava cultivation
in organic systems. These studies employed an RCB experimental design with 7 treatments and
3 replications. The treatment included a control (no organic fertilizer) and various organic
fertilizer application rates as 6, 9, 12, 15, 18, and 21 times the nitrogen analysis value of the
organic fertilizer. The results indicated that the cassava variety Rayong 11 was the most suitable
for organic cultivation. The optimal rates of aerated compost and chicken manure with rice husk
for high starch yield and high economic returns were found to be: aerated compost at a rate of
21 times the N value (2,100 kg/rai) and chicken manure with rice husk at rates of 12 times (1,200
kg/rai) the N value.

Keywords: organic cassava; aerobic compost manure; chicken manure
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insAufe =

Yrintan +uudnauas +untinmaas (hn./ls)

dniuusnaumdduiian guainimaaluiiuiiuiies dumandunousniussanm 56 au.
Tyfeeavian 5 nn./ulasees TnnletASeds Reiman scale meluiuiifiuinen nandnian way

Handnwlsthandnalaglygns fal

o : Handnian (nn./13) x Usunawdaluiaan (%)
Hawadauds (nn./ls) =

100

nsAaTvidaya
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ANUIUANRAYNANAR LaLDIAUSENDUNANARUBINUANUZUAY IATIEMANUBUSUTIUNSADR

a

(ANOVA) waztussuiiisuaunann19ue9ataaslaeds Duncan’s Multiple Range Test (DMRT) 7
szauAMILdesiu 95 Wesldun Mmuwnilinsevnaneuwu nawina1le (un/ls) fe yanvewandn

(ww/ls) nauyarns (Wn/ls)

HAN1INAABILALIATR]
1. wansUsziiuaMuINIsLYeswuSTud v iugnuuuBuvsd
auauiAnandvesovsinineima yaadulumssnasgulsdunisvensiivnnsnens
(Table 1) uar AuantAnuafivosiulunamaass farnruidunsa-ans (pH) Sunieing (OM)
woanlesaiiduusslov (Avai.P) ifindu sniuailmunadonfiuanudeula (Exch K) anamdamsiiu

Weulenas (Table 2) wansuseidiuanuwmineaududUsnas 7 g lawn Sudvsndaiugszues
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7 5289 72 59809 11 52889 86-13 52889 15 MLV 60 kaw nwasmans 50 ignluszuudunis
Tnglanjevsininennasng 1,000 nn./ls lunsuudgsiu wun Sudendaiugasees 11 fuuilu
Tynandniuiian nondnduuns nandauls uasoddurulageiian Taeddhmiinvduan Haduuns
KaRAALTS Wi 6,195 2,150 way 2,094 nn./ls My fadidunu 33.80(Table 3) dwuauny
Tutszifiuiugsudends fa 7 Wug Saunu 3,800 v1n/ls yaRusInsanouwuiinuAIATYERY
(Benefit Cost Ratio : BCR >1) A1 BCR 95813714 3.93-5.24 (Table 4)

s mniuifensiudznds it 7 ﬁuﬁ: fnanAevsiuanluuannaiu wlliendaiiuume uay
wanAnLauanmeiy dudsndsiifdnenmlumsUgnlussuuduriefinuneursdagauauysa
¢ & OM 0.22 waesidun (Table 2) wnfign Aosfudsniniugszens 11 ey nanderiiuan
P LLﬁzNaB\IamLJQQQ Fafiwar@nut 2,09 nn./ls Fagamnifudusndniugszees 7 seees 72 Se80d
86-13 w8y 15 ‘VEIJQEJ‘Uﬂ 60 LLﬁ%Lﬂ‘t&mﬁﬂ’]ﬁm% 50 Anwdu 40.64 57.93 49.38 43.12 50.62 uaz 51.43 %
gy Tt nsvdetugBunalvmandnligumitugszoes 11 luanmiiAudauenumysash
wendimstiiugemevaiilgnluanmiuiifienseneysoig usimaguasnyidueeed g
waniiftenvasuansdnenmvssiugeeninlaseadiui uarlvandngemewsuiu esmniudwsndun
aviugeedinsmovaussee Tulnsiou Weanesa uarlnunaden lagsiom wstusyfunugnuaIysal
manauﬁiﬂ?ﬂgﬂ FsaennRBafU Amonpon et al. (2015) naaounon wYeiud U nd g WU 60
UASANARS 50 209 9 38809 11 5309 86-13 Uay CMRA2-04-98 Tutwiugua Yoringuas sl (ngu
funse) tnglaylulasiau §am 0 8 16 uaz 24 nn.N/ls Jovieawasa §01 0, 8 uaz1e /L3 uase
Inunawey 8ms1 0, 8, 16 way 24 ﬂﬂ.Kzog/LSI wuﬁflﬁué’wﬂwé’aﬁﬂgﬂ’l,uﬁqmaumw%mauauawimJ:sJ
lulasiausedu 1624 Alan3u N aels Yooanada seiu 8-16 nn.PAS wasysluna@ensydu 8-24 nn.
K,0./13 Tnefudsvidsiivmandogs laun Sudsvdafugmens 60 sees9 uarssens 11 erBrgaousl
e leEriesEn 8097 7,145 ua 7,095 nn/ls e Lﬁaﬁmﬁmﬁﬂmamammumqaﬂum@ﬁwﬁqmﬂ
sinarlaluniandndudiends wuan nsgnifudsvdeiugszees 11 Tuanmduidofifudanugen
auysasn Tmnaneuuugsgavdsmninaleas Wuiu 16,334 vim/ls undleugnitugdun Toun svees 7
55899 72 59884 15 LI 60 LAKINWATANARS 50 SHAmOULYILYNNATgRIarasNMsUgniiud s vas
Hugszeed 11 Aaudu 7.16 19.99 3187 18:88 23.88 uaw 16.77 % sad iy

Table 1 Analysis of aerated fermented manure in assessment of suitable variety of cassava in organic

system.
Parameter/Compost ~ Moisture pH Total  Total Total E.C. oM C/N
(%) N (%) P (%) K(%) (ECGAS/m) (%) Ratio
Aerated femented manure 10.08 8.80 1.50 3.20 2.60 4.10 36.09 13/1

DOA standard <30 5.5-85 >1 >0.5 >0.5 <10 >30 <20/1
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Table 2 Soil properties of before applying aerated fermented manure and after harvesting

cassava in assessment of suitable variety of cassava in organic system.

Treatment pH OM (%) AvaiP (mg/kg)  Exch.K (mg/kg)
Before applying 5.25 0.22 52.05 44.20
After harvesting 5.72 0.67 80.65 51.20

Table 3 Cassava yield and product components in assessment of suitable variety of cassava in organic

system.

Treatment Yield (kg/rai) Starch (%) No. of No. of harvesting
Fresh Dried Starch roots/plant plants
root root

1. Rayong 7 5,835 1,908 ab 1,243 b 2130b 11.20 1,778
2. Rayong 72 5,190 1,593 ¢ 881 g 1697 c 10.83 1,703
3. Rayong 11 6,195 2,150 a 2,094 a 33.80 a 10.43 1,703
4. Rayong 86-13 4,593 1,608 bc 1,060 d 23.07 ab 8.33 1,703
5. Rayong 15 5,246 1,810 ab 1,191 ¢ 22.70 ab 9.57 1,703
6. Huay Bong 60 4,995 1,663 bc 1,034 e 2070 b 9.11 1,703
7. Kasetsart 50 5,352 1,713 bc 1,017 f 19.00 bc 10.23 1,778
Vv (%) 18.6 12.6 15.5 8 12.8 2.8

In a column, means statistically significant at the 0.05 level by DMRT.

Table 4 Retumn of Economic of organic cassava in study of suitable ratio of aerated fermented manure for

organic cassava.

Treatment Investment cost  Fresh yield Benefits”  Net profit BCRY
(baht/rai) (kg/rai) (baht/rai)  (baht/rai)

1. Rayong 7 3,800 5,835 18,964 15,164 4.99
2. Rayong 72 3,800 5,190 16,868 13,068 4.44
3. Rayong 11 3,800 6,195 20,134 16,334 5.29
4. Rayong 86-13 3,800 4,593 14,927 11,127 3.93
5. Rayong 15 3,800 5,246 17,050 13,250 4.49
6. Huay Bong 60 3,800 4,995 16,234 12,434 4.27
7. Kasetsart 50 3,800 5,352 17,394 13,594 4.58

Remark: ' Price of fresh root cassava was 3.25 baht/kg
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? Benefit Cost Ratio: BCR = Benefit/ Cost (B/C) B/C > 1 means worthy of economic  B/C = 1 or B/C < 1

means not worthy of economic

2. wansAnwsandendinuuuiteniaiivanzsaudenisugniudUsuddune

Yomnuuuifsenniea U3 OM Gi"’]ﬂdwmmgwumﬁmmimwmtﬁﬂﬁaa (Table 5) nou
UgnifudsvdsiinsevianantAvaad 5 pH 533 AvaiP 930 1n/mn. BxchK 5520 1n/mn. uaz OM 070 %
AnauRmaalifundafufeaiudvends fnsdsusandnues e pH ogsemng 4.86-6.33 OM
agjiwn"m 0.26-0.80 % AvaiP ag'izmlw 70.75-170.20 wn./nn. Exch.Kammasﬁwd’N 17.20-40.20
un./nn. (Table 6) Mavaaauy susinuuuENeINIARS 7 §051 laun 0 6 9 12 15 18 uag 21 A7
Ansen N vosjensiniineiniea Tnsugnifudsvdaiugszees 72 wu nislaevsinuuuidseinie
091 18 uay 21 msudUsndsinanansuums LLaswaNﬁﬁlLLJﬂﬁjﬁﬁ?jfﬂ udasfimnzauiigaluns
ﬂqﬂiuizwaw%éTﬁmamamﬁaamqaﬁqm A9 8315 way 9,220 nn./l5 Wesidunuudliunnmafulas
ﬁau%wﬁ%ﬁaqmﬂLﬁULﬁ*&Jﬂwﬁquﬂu (Table 7) Giyuvlumimémﬁue?wwé’n%uw%é oYTIN 3500-9800
um/ls mﬂ%ﬂwﬂﬂ@mmmﬁﬁga 7009 Iﬁmamammuﬁﬁjyummqmwgﬁﬁ] (Benefit Cost Ratio : BCR >1 ) 5l
BCR 0y3ev 2.60-3.70 mslallayeviinuuuifsionnatia BCR gean 3.70 sasasn lawn mslaemiinuuuia
9IMASAT 6 (BCR=3.47) 21 (BCR=3.04) Wax18 (BCR=3.06) ATkAs v N Yo jsviinuuuifsionma (Table
8)

PNNANIANISRTIenindteManiuanaeiy 7 8031 Tun1sugniiudendsduniend

v

anmAufigauanuysain OM 0.70 % (Table 6) wu1 mslalaysusnisernailndudiusnded
KanARTsTuAR Fafuus LLazmawﬁmLﬂaﬁaaﬁqm fefandnudadu 752 nn./ls Lﬁaﬁmﬂéﬂmﬁmﬁu
Tudnsn 6 9 12 15 18 uaw 21 IATIATIEN N YaaysvdniAuoIne vl Vs vdainananud g
dintuidu 26.35 13.96 26.13 34.49 50.66 waw 61.04 % AuAITY HansVRRBsuARdluFuINTla
118Lﬁmﬁuﬁﬂﬂ;ﬁuﬁmwé’aﬁwawﬁmLﬁ'u%u mﬁ%ﬂwﬁmammmﬂﬁmw 21 1 Tuandnvisfuan i
U3 upzHaRAmLafiuiniian donnans Shafeek et al. (2012) nadoutomin Snsn 0 25 30 waw 35

o

fu/wanu Tusiudends nunmsladendn dnsn 35 du/wanu Sudlendslinnsnovauawayen

=

fign T ANUN9TBTEINL SIURAWTLY PIRLAUIIAUINAEIT arnanan geTigaiionTsuiiioy
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é’mwﬂ:&maqmwmmﬁyaqﬁluaaﬂfﬁ’ummqmuamgizﬁ%aqﬁuﬁﬁﬁm%’uﬂqﬂoiyaa \esan nsugnitu
ﬁmwé’ﬂuLw{axﬂ%ﬁﬁﬂﬁ;ﬁmamwsﬁﬁwﬁ’mﬂmlﬂmamaq wudeiulunsmaaesiivdanmsiiuiessiy
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wlad aluin1sInnIsi AaananaNaRa AU UAN UL NEIBNAIY LI BNINTUIDINANBUBLNUNIIAIY

wiswghandsnniinaleluniswiniudvznds nunnisugniudvenaslaelulydendinfueinia n

Hanauwnuueefianvaanninatleete 1udu 9,442 uvn/ls undlefinisladsninduenieiiuduly

9n31 6 9 12 15 18 uaz 21 wnATies1zv N vesevinifueind fnanouwnunmaasegiadfiaudu 27.89

9.19 21.76 31.85 47.90 Waz 53.18 % MUAWU

Table 5 Analysis of aerated femnented manure in study of suitable ratio of aerated fermented manure for

organic CasSava
Parameter/Compost Moisture pH Total Total  Total EC C/N
(%) N@©@) P@©) K@) (ECdYm) Ratio
Aerated femnented manure 6.7 7.2 1.80 3.70 2.50 6.50 28.18 9/1
DOA standard <30 5.5-85 21 >0.5 >0.5 <10 <20/1

Table 6 Soil properties of before applying aerated fermented manure and after harvesting in study

of suitable ratio of aerated fermented manure for organic cassava.

Treatment pH OM (%) Avai.P Exch.K
(mg/kg) (mg/ke)
Soil properties of before applying aerated fermented manure
5.33 0.70 91.30 55.20
Soil properties of after harvesting cassava
After After After After
harvesting harvesting harvesting harvesting
1. No applying 4.86 0.65 70.75 17.20
2. Applying aerated fermented manure 6 times of N 5.85 0.26 85.70 38.00
3. Applying aerated fermented manure 9 times of N 5.78 0.78 87.80 26.50
4. Applying aerated femented manure 12 times of N 6.10 0.71 95.25 30.20
5. Applying aerated fermented manure 15 times of N 6.33 0.80 170.20 37.60
6. Applying aerated femented manure 18 times of N 6.12 0.72 132.85 24.60
7. Applying aerated fermented manure 21 times of N 6.21 0.78 125.25 40.20
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Table 7 Cassava yield and product components in study of suitable ratio of aerated femnented manure for organic

cassava.

Treatment Yield (kg/rai) Starch (%) No.of No. of
Fresh Dried Starch roots/plant harvesting
root root plants

T1 3,982 d 1,274 e 752 d 18.97 9.03 bc 1,667
T2 5,660 bc 1,777 cd 1,021 cd 18.03 9.87 bc 1,667
T3 5107 cd 1,569 de 874 cd 17.10 8.87 ¢ 1,667
Ta 5898 bc 1,824 cd 1,018 cd 17.37 10.10 abc 1,667
T5 6,725b  2,063c 1,148 ¢ 17.03 9.45 bc 1,667
T6 8,315 a 2,631 b 1,524 b 18.37 11.10 ab 1,621
T7 9,220 a 3,086a 1,930a 20.93 12.07 a 1,644
CV (%) 11.22 11.20 12.58 7.62 11.04 2.12

In a column means statistically significant at the 0.05 level by DMRT.

Remark: T1. No applying, T2-T7. Applying aerated fermented manure 6 9 12 15 and 21 times of N

Table 8 Retum of Economic of organic cassava in study of suitable ratio of aerated fermented manure for organic

Cassava.
Treatment Investment Fresh Benefits” Netproft ~ BCRY
cost yield (baht/rai) (baht/rai)
(baht/rai) (kg/rai)

1. No applying 3,500 3,982 12,942 9,442 3.70
2. Applying aerated fermented manure 6 times of N 5,300 5,660 18,395 13,095 3.47
3. Applying aerated fermented manure 9 times of N 6,200 5,107 16,598 10,398 2.68
4. Applying aerated fermented manure 12 times of N 7,100 5,898 19,169 12,069 2.70
5. Applying aerated fermented manure 15 times of N 8,000 6,725 21,856 13,856 2.73
6. Applying aerated fermented manure 18 times of N 8,900 8,315 27,024 18,124 3.04
7. Applying aerated fermented manure 21 times of N 9,800 9,220 29,965 20,165 3.06

Remark: ¥ Price of fresh root cassava was 3.25 baht/kg
% Benefit Cost Ratio: BCR = Benefit/ Cost (B/C) B/C > 1 means worthy of economic  B/C = 1 or B/C < 1

means not worthy of economic

3.xamsanednsdeyaliunauiimunzaudenisugniulsvadunsd
AuautinsaiiyeyalnunaunnateglunumunsgIunslvIn1sineas (Table 9) Auaula
muadaunaulsuuseau & pH 5.15 OM 0.19 % Avai.P 50.05 un./an. ag Exch.K 41.90 un./nn.
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ndrnifuifvaiudinds auaudinaaiifiulasianizal pH OM uag ExchK in1sanaadnuoy
a7 Aval.P inmsifisdudnuesivuientu (Table 10) dmunisaaeuoyalaunauis 7 §n31
lakn 0 6 9 12 15 18 uax 21 wnATiATEn N vessyalnunau IneUgnifudusudsiugssees 72
wu11 mslayeyalnunau §a31 12 15 uag 21 waardiasen N vessyalnunay Tnandnduung
LLazmamémLJaqﬂqm TuanEAsuLrg 1,425 1,399 uay 1,398 nn./ls wandnuy s 2,234 12,254 uay
2,269 nn./\s lusmedimslalladeyalnunaulimandniuuns wasnandauduiiian (Table 11) Auyu
nsuAntudsndsdunioiasleysyalnunaufiuananetusia 7 $as1 agsgvang 3,500-9,800 uw/ls
dmfunansuununaasygonslayeyalniisimauselaneman Beneft Cost Ratio : BCR >1 ) 9554
2.28-3.01 mslaeyalninau §n51 12 maias1en N vessyalnunau fian BCR gen 3.01 (Table
12)

MnuamsAnyIssayalnunauiiuanaatu 7 $am Tunmsugnifudendsduveidanm
Aufigruauysasi OM 0.19 % (Table 10) wum mslulaysyalnunaurhlysiudsndsdnandniiy
an shstuuns wanananulaesiian dainandaudadu 1,046 nn./ls undefimslaysiisdulusam
69 12 15 18 uay 21 WNATAATIEY N vesoyalnunay yilvsudendsdinandaud afiudud
32.60 38.67 53.18 53.50 51.12 Waw 53.90 % MU MnuanTeaesziiula nslaysludng
flgstulnmanangennislalads aonnaas Klongtham et al. (2020) miladsyalainausng 2,000
nn/ls auasulnlanandaiaiuan nandauds wasBunaauilogmiofugaan Wongwiwatchai et al.
(2001) Anw1eyalndns 0 3.12 uas 6.25 fu/enms Adnonandaiisiuan wunmslaeyaln Sns
6.25 fu/\onans ﬁuﬁ’ﬂﬂwé’ﬂﬁwawﬁmﬁuﬁuammnﬁqm WU 53.1 fu/enans Biratu et al. (2018)
Anwoyalndnsn 0 1.4 2.8 uag 4.2 du/ienms msladeyalndng 4.2 duienms sudzndsiing
novauasnodTian Tnsfnandaiasiuan nandavaduumgs nislsdeyadnidmiunsUgnifudsvds
ansafinTinusandnianvesiudUsvdsla Lﬁaqmﬂiuﬂayaﬁméﬁﬁmmmﬁaaﬁﬂ'au%ﬂﬂga fn
USugsmmnmasiulyity meser LY sy famwendunseanimediu veadiaiul
AN Laa‘aiﬁ’] LLasmﬂiaa;’mﬁa%u (Adbede et al,, 2008; Amanullah et al,, 2010; Weil and Kroontje, 1979; Adoim,
1985; Komariah et al, 2008 and Okonkwo et al, 2011 ) fi99e1¢lsAnu mssla'q‘aiua”miwﬁqamﬂ%lﬁ
wnzaufunenInsfiitatenismdedsnda fanuesnsannsndenladnstjsfidannla wsgain
nsAnnuyulunaKEs nslayeyalnunau 3 7 $091 Samuesmumaasugia Amiuniadensng
ﬂ:amaqLms}mﬂ35@&%14@gjﬁ’ummqmuauyjm}umﬁuﬁ‘l,%ﬁm%’w@ﬂﬁaa \leaainnsugniudidzndsly
uazaSsilusmemnsiiadluamnas Weinsanimanouumumenuassgiandaaininaly
Tunssdnsiudevds wun mavgnifudendslaslaladeyalounay naneuunuesfigandsain
sinAlsane 1udu 6,503 vin/ls umdefimsladeyalnunauidintuludnm 6 9 12 15 18 way 21
ATiAsIen N voseyalnunay nameuwnumaasugiafiadudu 31.38 44.27 54.06 53.77 49.36
uaz 47.66 % ANAIU
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Table 9 Analysis of husk chicken manure in study of suitable ration of husk chicken manure for organic

Cassava.
Parameter/Compost Moisture pH Total  Total  Total EC N
(%) N@%) P K(%) (ECAS/m) Ratio
Husk chicken manure 29.72 9.20 2.10 2.60 3.60 7.30 16/1
DOA standard <30 5.5-85 >1 >0.5 >0.5 <10 <20/1

Table 10 Soil properties of before applying husk chicken manure and after harvesting in study of

suitable ration of husk chicken manure for organic cassava.

Treatment pH OM (%) Avai.P Exch.K
(mg/kg) (mg/ke)
Soil properties of before applying husk chicken manure
5.15 0.19 50.05 41.90
Soil properties of after harvesting cassava
After After After After
harvesting harvesting harvesting harvesting
1. No applying 5.38 0.55 34.63 40.70
2. Applying husk chicken manure 6 times of N 5.10 0.47 46.50 81.20
3. Applying husk chicken manure 9 times of N 4.70 0.45 40.15 59.85
4. Applying husk chicken manure 12 times of N 4.95 0.53 50.45 80.10
5. Applying husk chicken manure 15 times of N 4.90 0.56 60.85 84.50
6. Applying husk chicken manure 18 times of N 5.13 0.49 49.65 80.00
7. Applying husk chicken manure 21 times of N 5.27 0.75 96.90 158.70
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Table 11 Fresh and dried roct yield and yield components of Gssava in sitable ration of husk chicken manure for

organic Gassava.

Treatment Yield (kg/rai) Starch (%) No. of No. of
Fresh Dried Starch roots/plant  harvesting
root root plants

T1 3,090 d 661 ¢ 1,046 d 21.40 7.50 1,703
T2 4,565 d 872 ¢ 1,552 d 19.10 9.80 1,703
T3 5,520 c 1,069 b 1,706 ¢ 19.37 7.40 1,778
Ta 6,567 b 1,425 a 2,234 a 21.70 10.23 1,703
T5 6,816 a 1,399 a 2,254 a 20.53 8.67 1,778
T6 6,714 a 1,256 b 2,140 b 18.70 8.83 1,703
T7 6,862 a 1,398 a 2,269 a 20.37 8.67 1,778
CV (%) 235 28.4 18.5 8.5 14.4 2.5

In a column, means statistically significant at the 0.05 level by DMRT.
Remark: T1. No applying, T2-T7. Applying husk chicken manure 6 9 12 15 18 and 21 times of
N

Table 12 Retum of economic of organic cassava in study of suitable ration of husk chicken manure for organic

CasSava.
Treatment Investment Fresh Benefits”  Net profit  BCRY
cost yield (baht/rai)  (baht/rai)
(baht/rai) (kg/rai)
1. No applying 3,500 3,090 10,043 6,543 2.87
2. Applying husk chicken manure 6 times of N 5,300 4,565 14,836 9,536 2.80
3. Applying husk chicken manure 9 times of N 6,200 5,520 17,940 11,740 2.89
4. Applying husk chidken manure 12 times of N 7,100 6,567 21,343 14,243 3.01
5. Applying husk chidken manure 15 times of N 8,000 6,816 22,152 14,152 2.77
6. Applying husk chidken manure 18 times of N 8,900 6,714 21,821 12,921 2.45
7. Applying husk chidken manure 21 times of N 9,800 6,862 22,302 12,502 2.28

Remark: ¥ Price of fresh root cassava was 3.25 baht/kg
? Benefit Cost Ratio: BCR = Benefit/ Cost (B/C) B/C > 1 means worthy of economic  B/C = 1 or

B/C < 1 means not worthy of economic
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ABSTRACT

Study on 3 species Insect Resistance of Important Landrace Sesame Varieties in
Thailand to provide basic information for further sesame breeding improvement. The study was
conducted during 2022-2023 at Ubon Ratchathani Field Crops Research Center, Sawang
Wirawong, Ubon Ratchathani. The experimental design was RCB 3 replications, 11 treatments,
namely landrace sesame varieties Mae hong son, Buriram, Mae fah luang (black seeds), Mae fah
luang (white seeds), Nan, Nakhon sawan, Chai badan, Roi et 1, Phetchabun, Saraburi and red
sesame Ubon Ratchathani 1. All sesame treatments were planted in March 2022 and 2023.
Three types of sesame insect pests, sesame leaf folder (Antigastra catalaunalis Duponchel),

egg’s hawk moth (Acherontia styx) and green opium bug (Nysius sp.) were counted to determine
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the resistance of the sesame varieties. The experimental results showed that no landrace
varieties were moderately or highly resistant to sesame leaf folder and green opium bug. The
Mae hong son variety has moderate resistance (MR) to hawk moth and has a yield 35.5 kg/rai

Keywords: landrace sesame; insect pest; resistance
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(c) (d) (e)
Figure 1 (a) Larvae of sesame leaf folder (bar = 1.6 x 13.7 mm) (b) Egg of hawk moth (bar = 0.95

mm) (c) Fifth instar larvae of hawk moth (bar = 9.5 x 77.2 mm) (d) Nymph of green opium bug
(bar = 1.8 x 3.7 mm) (e) Adult of green opium bug (bar = 2.1 x 3.9 mm).
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Table 1 Number of Larvae sesame leaf folder on sesame age at Ubon Ratchathani Field Crops

Research Center, 2022.

Age (days)

Tr.
7 14 21 28 35 42 49 56 63
1 0 0.7 0 0 0.2 0 0 0 0
2 0 1.0 0 0 0.2 0 0 0 0
3 0 1.6 0 0.3 0.1 0.2 0 0 0
a 0 1.1 0 0.3 0.2 0 0 0 0
5 0 1.8 0 0.4 0.9 0.8 0 0 0
6 0 1.0 0 0..2 0 0 0 0 0
7 0 1.4 0 1.1 0.1 0 0 0 0
8 0 2.0 0 1.1 0.1 0.3 0 0 0
9 0 1.5 0 0.7 0.9 0.2 0.3 0 0
10 0 1.6 0 0.4 0.5 0.2 0 0 0
11 0 2.2 0 0.4 0.3 0 0 0 0

Remark: T1 = Ubon Ratchathani 1 T2 = Mae hong son T3 = Buriram T4 = Mae fah luang (black
seed) T5 = Mae fah luang (white seed) T6 = Nan T7 = Nakhon sawan T8 = Chai badan T9 = Roi
et 1 T10 = Phetchabun T11 Saraburi

Table 2 Number of hawk moth egg on sesame age at Ubon Ratchathani Field Crops Research

Center, 2022.

Age (days)

Tr.
7 14 21 28 35 42 49 56 63
1 0 0 0 0.1 0.4 0.6 0.3 0 0
2 0 0 0 0.1 0.2 0.2 0.2 0 0
3 0 0 0 0.7 0.7 0.6 0.4 0.2 0
4 0 0 0 0 0.4 0.3 0.3 0 0
5 0 0 0 0 0.1 0.4 0.2 0.1 0
6 0 0 0 0 0 0.7 1.1 0 0
7 0 0 0 0 0.7 0.7 0.7 0 0
8 0 0 0 0 0.8 0.3 0.1 0 0
9 0 0 0 0 0.9 0.7 0.5 0 0
10 0 0 0 0 0.5 0.1 0.2 0 0
11 0 0 0 0 0.6 0.6 0.2 0 0

Remark: T1 = Ubon Ratchathani 1 T2 = Mae hong son T3 = Buriram T4 = Mae fah luang (black
seed) T5 = Mae fah luang (white seed) T6 = Nan T7 = Nakhon sawan T8 = Chai badan T9 = Roi
et 1 T10 = Phetchabun T11 Saraburi
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Table 3 Number of green opium bug on sesame age at Ubon Ratchathani Field Crops Research

Center, 2022.

Age (days)
Tr.
7 14 21 28 35 42 49 56 63
1 0 0 0 0.6 3.6 0 2.6 0 0
2 0 0 0 1.0 2.0 2.3 0.3 0 0
3 0 0 0 2.3 33 1.3 0.3 0 1
a 0 0 0 0 33 0.6 0 0 0
5 0 0 0 2 7 8.0 8.3 10.6 2.3
6 0 0 0 1.3 3.6 0 0 0 0
7 0 0 0 1.6 2.6 1.3 1.3 0 0
8 0 0 0 1.0 5.6 1.3 2.0 0 0
9 0 0 0 2.0 3.0 3.3 11.0 8.6 8.6
10 0 0 0 0.6 4.0 1.3 1.0 0 2.6
11 0 0 0 1.0 4.33 2.0 0 0 0

Remark: T1 =Ubon Ratchathani 1 T2 = Mae hong son T3 = Buriram T4 = Mae fah luang (black
seed) T5 = Mae fah luang (white seed) T6 = Nan T7 = Nakhon sawan T8 = Chai badan T9 = Roi
et 1 T10 =Phetchabun T11 = Saraburi

Table 4 Number of sesame leaf folder, hawk moth eggs, green opium bug and resistance, Ubon

Ratchathani Field Crops Research Center, 2022.

Variety Sesame leaf folder Hawk moth Green opium bug
(area row 1 m) (area row 3 m) (20 plants)
Larvae Cat. Eggs Larvae Cat. Eggs
Ubon Ratchathani 1 1.8 £ 0.86 LR 1.6 £0.26 S 7.0 +0.71 LR
Mae hong son 1.3+0.14 LR 0.8 +0.10 MR 53+ 091 LR
Buriram 2.4 +0.28 LR 1.9 +0.32 S 8.7 +0.29 LR
Mae fah luang (black seed) 1.7 +0.42 LR 1.1+0.19 LR 4.0 + 0.58 LR
Mae fah luang (white seed) 4.1 +0.67 S 0.8 +0.09 MR 253 +0.94 S
Nan 14.3 + 0.40 HS 1.9 +0.49 S 50+0.72 LR
Nakhon sawan 2.7 +0.60 LR 2.2 +0.39 S 8.0 + 0.63 LR
Chai badan 3.8 +0.79 LR 1.3+0.33 LR 10.0 £ 0.15 LR
Roi et 1 4.0 £0.55 S 23 +043 S 283+ 0.14 HS
Phetchabun 2.8 +0.59 LR 0.9 +0.20 MR 7.0 £0.52 LR
Saraburi 3.0+ 0.82 LR 1.6 £ 0.31 S 73 +0.85 LR

Remark: Cat. = Category of resistance

7 2566 wupunolud nuATIINWBE1Y 7 TU wasnuATIgANIeaey 49 Tu ¢

Huilsauuidnuiurueuvelunanigaiade 8 i/un191817 1 4. I58AUANRIUNIUBOULDNIN
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ylndidnuisane i uasdssduamumumnudeuly dudulseunsuaymsidionony
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Table 5 Number of sesame leaf folder, hawk moth eggs, green opium bug and resistance and

sesame vyield, Ubon Ratchathani Field Crops Research Center, 2023.

Tr. Sesame leaf folder (area Hawk moth Green opium bug Yield
row 1 m) (area row 3 m) (20 plants) (kg/rai)
Larvae Cat. Eggs Cat. insect Cat.

1 2.1 £0.33 LR 0.2 £ 0.08 LR 153 +0.26 LR 74.8

2 23 +0.27 LR 0.1 £ 0.05 MR 10.3 £ 0.77 LR 35.5

3 1.6 £ 0.28 LR 0.3 £ 0.08 S 10.3 + 0.83 LR 38.1

4 0.8 +£0.16 LR 0.2 +0.11 LR 173 + 0.97 LR 47.9

5 55+0.83 S 0.2 £ 0.06 LR 49.7+ 0.35 S 15.9

6 8.0 £ 0.35 HS 0.2 £ 0.07 LR 44.0 + 0.51 S -

7 1.1 +£0.22 LR 0.6 +0.14 HS 11.3 + 0.66 LR 33.9

8 23 +0.31 LR 0.3 +0.07 S 15.0 £ 0.33 LR 39.3

9 5.1+ 0.83 S 0.2 +0.07 LR 513 +0.42 S 31.3

10 1.1 +£0.15 LR 0.2+0.11 LR 10.7 £ 0.63 LR 51.7
11 1.5+ 0.20 LR 0.4 +0.13 S 9.3 +0.75 LR 54.1
CV (%) 57.0

Remark: T1 =Ubon Ratchathani 1 T2 = Mae hong son T3 = Buriram T4 = Mae fah luang (black
seed) T5 = Mae fah luang (white seed) T6 = Nan T7 = Nakhon sawan T8 = Chai badan T9 = Roi
et 1 T10 =Phetchabun T11 = Saraburi

Cat. = Category of resistance
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ABSTRACT
The study on nutrient management for commercial production of Oroxylum indicum
(L.) Vent. Experiments within Phichit agricultural research and development center Rong Chang
subdistrict, Mueang district, Phichit province. The experiment was RCB with 6 treatments, 4

replicates. Determine the proportion of N : P : K, N be equal to 1-3 parts, P remains equal to 1
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part and K be equal to 1-3 parts. In treatment 1 the nutrient ratio N : P : K'is equal to 1:1:1,
treatment 2 the nutrient ratio N : P : K'is equal to 1:1:2, treatment 3 the nutrient ratio N : P : K
is equal to 1:1:3, treatment 4 the nutrient ratio N : P : Kis equal to 2:1:1, treatment 5 the nutrient
ratio N : P : K'is equal to 2:1:2 and treatment 6 the nutrient ratio N : P : K'is equal to 2:1:3. The
study period is October 2022 — September 2024. From the experiment showed that height,
canopy width and trunk circumference was no statistical difference. The nutrient ratio N : P : K
is equal to 2:1:2 are highest, 237 centimeters. The nutrient ratio N : P : K'is equal to 1:1:1 have
a maximum canopy width of 189 centimeters. The nutrient ratio N : P : K'is equal to 2:1:2 have
a maximum trunk circumference width of 24.1 centimeters. But in the part of the days number
of flowering in 50 percent and yield there was a statistical difference. In treatment 5 the nutrient
ratio N : P : Kiis equal to 2:1:2 gives the least number of flowering days, 392 days and treatment
1 the nutrient ratio N : P : K'is equal to 1:1:1 gives the highest yield, 341 kg./rai.

Keywords: nutrient management; Oroxylum indicum (L.) Vent
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Figure 1 The trunk circumference of the tree was measured using a measuring tape at a height

of 15 centimeters from the ground.

Figure 2 Yield was harvested 30 days after flowering.
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Table 1 Height, canopy width and trunk circumference of nutrient management in Oroxylum

indicum (L.) Vent.

Treatment/N:P:K Height Canopy width Trunk circumference

(cm.) (cm.) (cm.)

Treatment 1/ 1:1:1 214 189 23.0

Treatment 2/ 1:1:2 227 186 23.3

Treatment 3/ 1:1:3 227 180 23.0

Treatment 4/ 2:1:1 214 175 22.8

Treatment 5/ 2:1:2 239 176 24.1

Treatment 6/ 2:1:3 237 187 24.0

F-test ns ns ns

CV. (%) 8.44 5.09 4.39

iauseuaslauay Tunnisnmslunuauusnanamisedia IneBnsil 5 damusnemns 2:1:2
wnilniausevislauay 24.1 lwufiuns sesasnfe daaiusinens 2:1:3 mauseuslauny 24
Wwufng dnaaus1nonmns 1:1:2 Inauseuaslaunu 23.3 wufuns daadusinewns 1111 way 1:1:3
Tmausouaslauay 23 wuies daaiusinens 2:1:1 nauseulauny 22.8 lwufiuns (Table 1)
dlusrezadyiulamedinu Wursmesnsandlulm mslaysluszeriarladionszaulndinaunn

v v v v PR
(YR

Tuspunsaufuiamy warlnieanenunisastsemsazadllvluniseennenwaylviands syasiinig

layaiididnaau N : P,Os : K0 v 1:1:1 Fasmelmnuasnsdsendanunuluniunisinnisse

81913 Department of Agriculture (2023)
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duruiunenuiu 50 WasidusnasUan uaz wandninaasials

N133AN135519 N studnaIunieY Inanan1seannen kagkandnvainn syaitudAgyn

= Y =

afiR fsvduaruidesiusonay 95 fuanslu Table 2 Aosuautusenuiuveswmil 50 Woslduavas
Ugn nuamLAnAeada Ing3snsi 4 daaausineims 2:1:1 Iﬁaﬁmu’?umaﬂmuumﬁqm 427
fu sesannFodnaiusigeng 1:1:1 Indiuauturenuu 420 Yu dmausigeing 1:1:2 Indiuauiu
PONUY 412 Fu dnausinowns 1:1:3 ndnutunenuiu 403 $u dnatusgeims 2:1:3 Induau
funenuiu 397 Tu wazdaainsinens 2:1:2 msununenuiu 392 Yu el daausinerms
2:1:2 fodudnaufianasylmmnn Sn1sinnen sonua lalafian Aendsainuan 392 Fu anwnsa
anaSillmwmaanaenlasuiusesas 50 ﬂuaw"wmuﬁuﬁﬂgﬂﬁgﬂwm

USmamandadnannels wuauuanAmIsadn 1ne3snsit 1 daaausinewis 1:1:1
USinamandngaian 341 Alansumels sesaanfe dnaiusinems 1:1:2 TnUSanmnandn 246
Alansumals dnausine s 1:1:3 TndSuamandn 156 Alansumels dnausinorms 2:1:2 n
Uinamandn 154 Alan3unels daaausine1mns 2:1:1 nUSinamanan 144 Alandunels way dndu
s s 2:1:3 Iniinamandnuosiian 75.4 Alansunsls (Table 2) oswnnslayeifionszaunis
DaNADN ﬂﬂﬁiﬂgmiﬁé’méau N : P,0s : K,O Winfiu 1:1:2 w3 2:1:3 s'lijﬂLﬂuﬂﬂ‘ﬁlﬁﬁ’]ﬂiwLLW?IL%EJ@MIEJWZTN
a4 Wierglunszuiunmaadeusisuuas 1na Fsdunenssuiunisiauiaiaen Department of
Agriculture (2023)

Table 2 Number of days to flowering in 50 percent and yield of nutrient management in

Oroxylum indicum (L.) Vent.

Treatment/N:P:K Number of days to flowering Yield
in 50 percent (days) (kg./rai)
Treatment 1/ 1:1:1 420 ab 341 a
Treatment 2/ 1:12 412 bc 246 b
Treatment 3/ 1:1:3 403 cd 156 bc
Treatment 4/ 2:1:1 427 a 144 cd
Treatment 5/ 212 392 d 154 cd
Treatment ¢/ 2:1:3 397 d 75.4d
F-test * *

CV. %) 1.40 28.3
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2. Srurufunenuiu 50 Wesidun nasgn WU dAaIusINeIMs 2:1:2 uay 2:1:3 138
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Ada o

3. USunaurandn wuannistayewninddnaau N : P205 : K20 winfiu 1:1:1 InuSunaunanan
geian 341 Alansumels unnn1991nYn3snis Fedndunesfivveyauuiluunaninluda 3 uay 4
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FINTAMUNIINTYT TEIN9 LRBUUYIEY 2565-HUNAY 2566 LA8LUSEUTIUSENININTTUIINAFDU N3

aNa <

Tadediinim fidNens-v3 91uiu 1 Alansurels saudunisleds 75% veadnswugimiuainsien

a

udwiutudevds (12-3-12 Alan$u N-P205-K20 aels) uaznsauisinumsns (msluys 75%
YossATIUTIIUATIATIERALE T USTUA U 1EY) WU mmqmuu $nureny uavUsinauls
TusfudnUzuds v 2 nssuasludinnuunnanstu lununandanssuiinaaeUlinananianady
6,640 Alansunals wnasesndidodAynadfdunssuisinunsnsfifinandnianade 5,657

o

Alansumals nandnwdinssudisneaeulvnandnulaads 1,929 Alansunals wanansee1sivedd

£

YERRRUNTTUITIN YR INITMNANEALY Lade 1,695 Alansunols ﬂssu'i%wmaauﬁﬁyunummﬁmqa
nmsesay 4.4 uaviiselnsunfistusesay 14.3 Wewssuifsufunssiisnuasns nssudsneaeudl
é’mwéauﬁuaﬁwdﬁs{amﬁamu 3.7
Fndndiny: Sfudiuends; nquynu 35; YeTanmitifiens-—vi
ABSTRACT
The objective of this research was to investigate efficiency of Plant Growth Promoting
Rhizobacteria No.3 (PGPR-3) on yield and quality of cassava in soil series 35. The two treatments

comprising of the recommend method (PGPR-3 bio-fertilizer combined with 75% chemical
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fertilizer according fertilizer requirement) and farmer practice were examined. Ten farmers’ farm
in Mueang District and Khanu Woralaksaburi District, Kamphaeng Phet Province were participating
this research during April 2022 — March 2023. The result revealed that the productivity had
statistically significant difference between recommend method (average 6,640 kilograms/rai) and
farmer practice (average 5,657 kilograms/rai). In term of productivity of starch, the recommend
method (average 1,929 kilograms/rai) had also statistically significant difference from farmer
practice (average 1,695 kilograms/rai). However, plant height at 10 months, the number of tubers
per plant and the amount of starch percentage in cassava roots were not statistically significant.
The results showed that the recommend method had a 4.4 percent higher production cost but
a 14.3 percent increase in total income compared to the farmer's method. Consequence, BRC
ratio was equally 3.7 which was higher than farmers' methods.

Keywords: cassava; soil series 35; PGPR-3

A

fudrvdaduiivasugiafididyuesusemalne Tud 2566 flyannisasoonsudiznda
wazkAASI 125,907 auum Tnsnandseendididy laun as1sasgusseneuiu guu lantu uwas
aniusiguLade (Centre for Agricultural Information, 2023) Fmfarunanesiduwna swdniy
duzndafiddoluwnniamiienouais Taed 2566 ﬁﬁuﬁﬂqﬂ 724,489 15 Anidusesas 6.89 vasiui
UQﬂﬁgﬂﬂizmﬂ NaNENSIN 2,146,896 A \aag 3,206 Alansunels FaWininALedsvaslssmne (3,303
Alansumals) (Office of Agricultural Economics, 2023) é’?ﬂ%’umimgmﬁuﬁ 35 fiuit 364,119 15 fin
usesas 6.67 vosfiufidmiamunanes ﬂa;wqmauﬁLﬂuﬁuﬁﬂqﬂﬁuﬁwﬂzwﬁﬂ Aniduseras 46.4
ﬂzgmﬁ’]ﬁ’gﬂumﬂ%ﬂiﬂwﬂﬁﬁu Taun Lﬁaﬁuﬁau%wLﬂjumwaLLasauﬁmmqmmuyiaﬁw Tuudnai
faruandugeasiidymiietussatsimeaevomuiu aruaunsolunisguiism (Office of Sol
Survey and Land Use Planning, 2009) awmalniauaautiilaiiaanmgsuiisns ilesaniiuiiugn
fudgndmosdaninmunanssanlvgoidotiay LLazﬁmiUQﬂﬁuﬁwwﬁaﬁuﬁLﬁuﬁmaﬁmﬂu
nanu Ingrianiseyinuiukaznisdanisia ﬂ'1ﬂéijaﬁhjaamﬂgaqﬁUﬂqwm@Taqﬂﬂﬁ%aqﬁuﬁwﬂwé’q
wagnislaysiaiiosnsmeiiowiine uantAvesiuddsuiivluannsolysmormsladmanonis
WwigivlauazrandndudUznas Uizﬂauﬁ’u%%’amiwﬁmﬁﬁmqﬁuaéw{aLﬁaqéqmaiﬁgunumﬁ
wﬁmaamwmmqﬁu mf\]Lﬁlaw{an’nwmnuﬁm%’uﬁuﬁmwé’qﬁmmﬁyaqmﬂuimwu 10-20
Alansu N mals eanesa 6-10 Alansu PO, nols uazlnunadey 8-12 Alandu K,0 nols ﬁgaﬁfﬁuagj
ﬁ’uﬂ%‘mmm@awmﬂuﬁuﬂ'auﬂqﬂ (Agricultural Production Research and Development Division,

2021a)
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qaunsaduddTiendunumeenuninvesiusasiduusslosunefiy Aa “AiNe1s”ae
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dnuazvesiidfionsinuedsegiauinalussuunnivuazuadvinasniy aunsouusiidfiensidu
2 wila Ao fFfensAeduoyneluiwaas il (intracellular PGPR) wagfidfensiionduogaeuon
\waa TNt (extracellular PGPR) fiditensie 2 wila funumlunsanaiuninasyiulavesiisnas
a1 TAkN N19A91951N MTRNTILIUTLITIN NITUANLYLITBITUTIN NISIBNVBUUEA N15L3EYVOIAL
a1 MsiauaznIsinivestusin st uiily S1uaulu Sruaui msudedaane nisudn
gosluufia Nsifivansomis LLa:mi@jm‘fw Jupy (Dharmanitivedya, 2021) mﬂ%ﬂa%mwﬁ%ﬁm%
annsaduasunssyivlnvesiitlnereiuuiinasnlaosnes 20 Wesidun Wulsyavsninly
ms@mﬁmazﬂa Frlvauiiudauss munilse venanilfmeiunandafivlaesies 10 wWeosiun
Pwannsleoinilunisugniivlaseiaes 25 Woddun vesdnauusthmuaiiaseniu dmiuy
Fa1mAEWo1s -n5 Usznaunae wuanise 2vdaleun Azospirllum brasilense was
Gluconacetobacter diazotrophicus fiU3unaRauniesusesiiuesnin 1x10° laladneysdaniw 1
n$u lydmiuensuarifudUsnas (Agricultural Production Research and Development Division,

aaa M

2021b) dmsunuiteiiiiinguszasaiiioAnwinavesnislydsdanmiianens-niuazdaniiiioidu

wwmdlunsiiunandalazaunmvesiudlenaslunquyndu 35 Smiafunanas

gunsnluazisnis

1. madadeniuinazauauiivaaiivesdudouinnimagay

fifumsnagouluutannuaing $1uau 10 ulas luudl Suneies uas NNBVINTANY
U3 Sandniunanes sevane wwieu 2565 - furan 2566 Tagifufegafuiiseduaudn 0-20
WURLATIINAIAY asliaTen auautRaedvesiunounmeasdlunUamageusiuau 10 ulas
wun Auildnwasidufusuuunsey S 6 wlas Ausulufumieanasnang S 3 ulas uag
ns1eULAUTIY §119U 2 was flan pH 4.8-7.1 sglursinzandmiuiudends (sefuingd <
4.6 wag > 7.8 ) (Agricultural Production Research and Development Division, 2021a) U338
Sun3uTag 0.20-0.60% Weanesaiiduuselov 5.4-13.0 fadnsu/Alandu Tnunadeniuanudeuln
13.0-63.0 fiadnsw/Alandu (Table 1) thuatnmzraulunasiandisuiisuiumuuzinslege
puATAsEnAudmuiud s UixLﬁumﬂ%ﬂﬂﬁm%fuﬁuﬁmwé’a faunoamslulasiau 16

Alansu N nals Weanesa 4 Alansu PO nols uavlnunaden 8-16 Alansu KO0 nels
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Table 1 Soil properties in testing of PGPR-3 biological fertilizer and chemical fertilizer on yield

and quality of cassava in soil series 35, Kamphaeng Phet Province 2022-2023.

Farmer Soil property Texture
No. pH omY Avail P Exch.K¥
(%) (mg/Kg) (mg/Kg)
1 4.8 0.54 54 13.0 Sandy loam
2 5.0 0.50 8.8 63.0 Sandy loam
3 6.4 0.57 11.0 54.0 Sandy loam
4 52 0.34 54 26.0 Sandy loam
5 5.1 0.35 12.0 54.0 Sandy clay loam
6 6.9 0.42 11.0 21.0 Sandy clay loam
7 4.9 0.60 12.0 16.0 Sandy loam
8 7.1 0.40 7.1 21.0 Sandy clay loam
9 5.2 0.25 11.0 15.0 Loamy sand
10 5.1 0.20 13.0 13.0 Loamy sand

YOM = Organic matter, # Avail. P = Available phosphorus,  Exch. K = Exchangeable potassium.

2. WUULAZIBNITVARDY
nageunsluledinmidiions-vsuaryeiniinenaninuarAnnndiudUsnaaiudvsmasly
NAuYARY 35 Usenauale 2 N3uds bawn

&

nssudsnagau: Mslededinim #AdNens-

=

3 $wau 1 Alansumels sawfumislays 75% ves
SasuuzimundieseiaudmsuTudznds (12-3-12 Alandu N-P,0.-K,0 neals)

NIIUTNWAINS: mﬂ%ﬂa 75% weadnTuurthnuAiaTgudmiuiudsnds (12-3-
12 Alan$u N-P,0.-K,0 aels)

3. nMawnseuwasUgnuazquasne

dufunsvaaeuluntannunsns $1uau 10 was wwadunssuidveaeundasas 115 uas
nssuiRinumsnsutaar 113 Ugndudiuevds Ineloszersmessymaund 130 lwufms sesanany 60
WwuRng (2,050 Aunsls) wudlayslulnsiausassTnuadensonidu 2 afsil o1y 1 ifou was 2
ou dwsuysreanada Inlanfufvulosudusndieny 1 Wou uasAufanutusnzay Tnglades
g snduanauly Mintiwnszegnaiyiln quadnwrutudesnddlnogluanin
flauysal iuiAsmandeduduenduiuiomandntudendaiiony 10 Weundsgn auifveya

N351350¢ 4 97 9 8% 18 ANT1LUAT
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4. msUuiindaya (Field and Renewable Energy Crops Research Institute, 2015)
1. mmqqéﬂu ’"memﬂﬁuﬁuﬁwaﬂqﬂqm autudu 10 suseiiug fiony 10 iWou
2. voyanandn Sunuauiiiuife quifvreyanssitos 4 90 1 ¢ 18 MI1UAT
3. (ufinthwiinsumuazdmindreaudiiomdvininiuien
fafimaifuien = dwiivanAlhmindeu (@uiusiuau 10 )
Suauneny Tuiliaunguenateiaun 2 wufams quiiuau 10 ause 1 99
. Wosiuauds (%) TngluaTesinosidunuds (Reimann scale)

_ntinan Fasuvaslasludeifuiiewamuaduilansusels

~N O U B~

. Handnwdanals Ahudnmannals x % wUe)/100

5. MIUATIUADALASNANDULNUNIUATHFAENS

1. mﬁLﬂiwzﬁﬂgayjamqaﬁﬁﬁﬁﬁagauﬁmswﬁuaswmaaummLLmﬂﬁ{wqmaqﬁWLaﬁaImaﬁﬁ
Paired T-tested fissumnunderiu 95 wWesidun (p < 0.05)

2. fnmauny Telei wardnauesslanonisawmu (Benefit Cost ratio) 493¥a 10
wuag

Snananuvessglanomsammu (Benefit Cost ratio) = s18la/Auyun1ssan

BCR wona1 1 16lauesnnsneans ﬁﬂnssuﬁeﬁ’wLﬁUﬂwsﬁumﬂﬂnulaimﬁﬁwmmam

BCR iy 1 Melanifusienns Aanssuiisdunstulufidlsuaslumany darudssdy
nsnanluAsiinHan

BCR wnn1 1 Telawnnnnens Aanssufididunsiudinils Sanmdeses amsos

msuanle (Kaenla et al., 2010)

HAN1INAABILALIATR]
mmqqﬁuﬁmmﬁmﬁ"m (n&aUgn 10 Lfiou) Wy mmqwaﬁﬁuﬁwﬂwé’aﬁgqaaaﬂﬁﬁﬁlﬁﬁ
Ansuaneatumeada Taenssuisveaeuiiaiugaade 222 lwufns uaznssdsinunsnsiianuge
\ade 228 Leufuns Auduinenu wun nssuitveaeuiisiuuineny 10.0 % luuanaeiy
n351ARINENSNSTaTisuauanenw 9.8 T (Table 2) donAaasify Wongsuwan and Chawkongjuck

a o

(2023) ¥M5IN1SYBRUURANNET N DT NHAR kA ann U UN1TRERTUd1UEmas Tuiun Tania

aa

Nudug WU Muunnesududvsvddulianuuananeiu Ingdsvaaeu (NMsladsdininidnens-

a ! s

3 swiunstaysdurseyalnunau dns1 500 Alansunels uwarlaeinia3dnsnuadnsenan)
T3R8 9.08 WINDAU LATITINBATNTIIIUIUIILEY 8.08 nanU AuATtNISHULAeLTY
FPATUTENININANAANTINDNAKAANIATIN NTINUVBITUAIUENET WU NTsudTNeaeulafviinisiiu

WAig7 0.66 N NssuIBiNRsnsTIAduidnisiuies 0.61 audnsiufendudnaiusennmanie
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WIRONANANUIATIN NI UYRRIUA1UrYae (Bunseng, 2020) usuaniisUseansainlunisiaeuld

Wunandn lneaviinisiiuieivianzauaisiusinin 0.6 (Oliveira et al., 2017)

Table 2 Height of cassava, roots and harvest index of testing of PGPR-3 biological fertilizer on

yield and yield components of cassava in soil series 35, Kamphaeng Phet Province 2022-2023.

Farmers Plant height at 10 Roots Harvest index
No. months (cm) (root/plant)
Test Farmers Test Farmers Test Farmers
1 184 211 7.5 7.5 0.77 0.62
2 236 248 9.8 7.0 0.67 0.54
3 248 280 9.7 8.5 0.63 0.55
a4 300 300 10.9 12.0 0.57 0.52
5 300 300 11.0 11.4 0.59 0.50
6 184 211 7.5 7.5 0.77 0.62
7 174 181 11.8 11.7 0.64 0.71
8 184 152 10.1 10.1 0.64 0.73
9 189 172 8.1 8.7 0.69 0.70
10 224 224 135 13.8 0.67 0.65
Average 222 228 10.0 9.8 0.66 0.61
P-value 0.20 0.32 0.04
t-test ns ns *

ns = Non Significant *: significant different P< 0.05

LﬂULﬂEJ’JNaNﬁ@ZJ UF1ULNaIN E) 10 o wua1 nssuisnedeulnnandnianiade 6,640

o o

g
Alansumels unnanseensdivoddaymeadn
7.4

JUNSsUISINENSNININaNARTIanIRaY 5,657 dlansumals

(Table 3) Wi udusosay 17.4 iewseuifisuiunssuisinunsns deanaeiy Wongsuwan et al.

(2021) mﬂéﬂa%qmwﬁ%ﬁmi—m vlnsfudnvgndsdnandnunnnmslalajeannidfions -3
sevay 13.89

nandnThanaasluulasi 3 wun nssuitinensnslvnandnianiads 7,267 AlanSumels
qqﬂdﬂﬂisﬁ%maauﬁmawamﬁqamaa"a 5.473 Alansumels (Table 3) ipsannnssudBinumsnIauiy
dUzndsfimsaiaiulafininssuiivaaeu (Table 2) NM5IA3EUWUAIRNLULIETIVEIAINAIALDES
amalminnsvzarmupuieminan muanduiusiuuunse luulasit 8 nadaswiau wua 4

USunadunseings 0.4% uazdinianudunsa-nne 7.1 (Table 1) awananisasayfulauazuanan
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=

vaufudyvds Tnsanmituiiuazaudfvosiuiivmnzaunenisnaniudlznds msduiineu Wonu
ey szuretilad Usinaudundetag 0.65-2.09% aeuidunin-ana 5.0-6 5 Tuilufifidnisugnify
dzndsonemaiilesnisusuugaAunleysdunis §ns1 500-1,000 Alanfutvinunnels
(Agricultural Production Research and Development Division, 2021a)

Usinadslumanvesiudlsndmuidenssuisivsunamddluwanaeiu Tnenssuds
naEouiiUsINaITs 29.8% waznsisinunsnsiiusInamds 30.0% (Table 3) dennaasiusieaues
Amawan (2012) n151aysFanniifionsluiinavinlnaads Wosdunuddluiasfudusndaiina
uanansfuvsadRtunssisiluleeTanmiidfens

domunnnandaulnels nuan nssuisnaaeulvnandaulaads 1,929 Alandumols
wana1see el Toddyniadfnunssuisinensnsfiivnandnudwade 1,695 Alanfunels

(Table 3) nssuidneapulnkanaRLULANTUSBEAY 12.1 WalSguguiunssuisinunsns

Table 3 Fresh root yield, starch content and starch yield of testing of PGPR-3 biological fertilizer
on yield and yield components of cassava in soil series 35, Kamphaeng Phet Province 2022-

2023.

Farmers Fresh root yield Starch (%) Starch yield
No. (Kg/rai) (Kg/rai)
Test Farmers Test Farmers Test Farmers
1 6,507 4,547 30.2 30.2 1,969 1,374
2 6,200 5,540 27.3 28.1 1,690 1,561
3 5,473 1,267 25.0 26.5 1,377 1,925
a4 7,433 7,000 30.4 31.9 2,256 2,233
5 6,983 5,983 29.8 313 2,074 1,870
6 6,507 4,547 30.2 30.2 1,969 1,374
7 6,133 4,800 31.2 30.4 1,914 1,457
8 5,333 5,333 30.9 31.9 1,648 1,701
9 6,547 4,867 31.1 28.9 2,036 1,415
10 7,487 6,690 31.5 30.5 2,358 2,040
Average 6,460 5,657 29.8 30.0 1,929 1,695
P-value 0.02 0.3 0.037
t-test x ns *

ns = Non Significant *: significant different P< 0.05
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équumiw5WUEJaﬁuﬁﬂﬂwé’nﬂiiﬁ%‘maauﬁﬁyuv]ummamLaﬁa 5,990 vmnaels uuadu an
widsutas 590 umels Aveustug 400 Uvaels maeAvEuuGLATUgn 500 Umneols Amjsiad
wazjeTanmitifiens-v3 1,300 vinnols aradlasungidatufio 865 vimnols Anfufsuay
YU 2,335 vmnels vuefinssuiBinasnsiinuyunisudaiads 5,737 vmnels wadu auaden
was 590 umAels Aweuug 400 umnals AraeRAN sutuguarUgn 500 umnels Aead
1,200 Uinmels Ananslaysuazindnivits 865 vinmels aAnfuisuazauas 2,182 vimnels T
nssisnaaeuiinununsrAniintusosay 4.4 WoFeufieufunssiBinumans sununsuaniii
Juinananjsiinmiidieni—n aufuifsasauasiiistuiosnnniisvaaeulnananii
anganssuiinuaans luausslasiu wun nssuiivaaouiinelnsanads 22,306 vinmels g
nssuABinunsnsiiiaglasaade 19,506 vineols nssuiiveaeuiinelarufiutusosay 14.3 e
WisuifeutunssuiBinensns ieduiadnsaieselanenisamu (Benefit Cost ratio) WU

n3suIsnAaeUddnsIEINYeIElaneNITawu 3.7 @nnNssusinunsnsiiddnsaiuvesalane

[

N15839U 3.4 (Table 4) p3lsfinuivaeenssuIsignsnaiuvessislanenisau (Benefit Cost
ratio) 84071 1 UanINsHERAINAETElANNNTILIY AanTsudisdidunmsiuiimls danudes

1oy @111509NsKanLe (Kaenla et al., 2010)

Table 4 Production cost, gross income and benefit cost ratio of testing of PGPR-3 biological
fertilizer on yield and yield components of cassava in soil series 35, Kamphaeng Phet Province

2022-2023.

Farmers Production cost gross income Benefit Cost ratio
No. (baht/rai) (baht/rai)
Test Farmers Test Farmers Test Farmers

1 6,005 5,387 22,773 15,913 3.8 3.0
2 5,908 5,700 20,770 18,836 3.5 33
3 5,679 6,244 17,788 23,980 3.1 3.8
4 6,297 6,160 26,017 24,500 4.1 4.0
5 6,155 5,840 24,093 20,643 3.9 35
6 6,005 5,387 22,773 15,913 3.8 3.0
7 5,887 5,467 21,467 16,800 3.6 3.1
8 5,635 5,635 18,667 18,667 33 33
9 6,017 5,488 22913 16,790 3.8 3.1
10 6,313 6,062 26,203 23,415 4.2 3.9

Average 5,990 5,737 22,346 19,546 3.7 34
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Note: Price of cassava with 30% starch content was 3,500 baht/ton and reduced by 50 baht/ton

when the starch in cassava roots decreases every 1%.

Ry

nslaetnniidfiens—n3 avanetazenndasaiy 1 : 20 usneuiugiudUznds 30 unil
uanhlulgn saufuduusinsleysmunlieseiaudmsuiudsvdludan 12-3-12 Alansu
N-P205-K20 ngls annsaifiunandnianuasnandnulaiudzndslnsosas 17.4 uay 12.1
gy deiFeuifisuiunssiBinunans urlufinanerugenu Srunuireny uazUsmaudly
vhsiudnends nssisvaaeuiauyuifisduanmslejetnniidfiens-—ng 100 vinaels wasnandn
shanfifstuamalyinuuniananingstusosas 4.4 uanssuiivaaouiinelarufisiusesas 14.3
denFsuiiutunssiBinunang wasidnmaiuvessiglanomsamu 3.7 gannnssuifinumsns

a a
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a v
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ABSTRACT

Study on cashew nut nutrient management using chemical fertilizer combined with
manure and phosphate-solubilizing biofertilizer was conducted at farmers' plots in Tha Pla
District, Uttaradit Province, Thailand. The objective of this study was to determine the optimal
combination of chemical and biofertilizers to enhance the efficiency of cashew nut production.
The experiment followed a Randomized Complete Block Design (RCBD) with four replications
and five treatments. Treatments 2-4 included nutrient rates of 0.3-0.2-0.25 kg N-P205-K20 per
tree and 0.6-0.2-0.25 kg N-P205-K20 per tree. Treatment 1: Fertilizers and soil amendments
applied according to farmers' practices. Treatment 2: Chemical fertilizer applied at specified
rates. Treatment 3: Chemical fertilizer at specified rates + phosphate-solubilizing biofertilizer at
500 g/tree. Treatment 4: Chemical fertilizer at specified rates + manure (cow dung at 20 kg/tree)
+ phosphate-solubilizing biofertilizer at 500 g/tree. The trial was conducted with five farmers
during October 2022 - September 2023. The number of seeds per 1,000 g showed statistically
significant differences (P<0.05). Treatment 3 had the highest number of seeds, averaging 190.57
seeds. For good quality seeds, statistically significant differences were observed, with treatment
2 producing the highest average at 188.10 seeds. For damaged seeds, statistically significant
differences were also noted, with treatment 3 showing the highest average of 7.50 damaged
seeds. Kernel weight did not differ statistically, but treatments 2 and 4 yielded the highest kernel
weight at 299 ¢ per 1,000 g of seeds. For Benefit-Cost Ratio (BCR), treatment 2 provided the
highest return on investment with a BCR of 2.53. In conclusion, the nutrient management
approach that effectively promotes cashew nut growth and quality involves applying chemical
fertilizer at a rate of 0.6-0.2-0.25 kg N-P205-K20 per tree, combined with either biofertilizer or
manure.

Keywords: cashew nut; phosphate-solubilizing biofertilizer
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8m31 0.6-0.2-0.25 Alan3u N-P,05-K,0 neau titelviiwiinanuuduss nununeanmeimanulsusiu

LLaﬂMNawam‘ﬁﬁ@mmW Department of Agriculture (2010)
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Inesiivenuey 25% WG §091 10 n3u wauth 20 dns Samdlyimso ussindeln wuedluly ensu
34 85% WP §751 50-60 %1 HaANLN 20 AmS (Srijunta et al., 2023) LLaSnﬂLLUaﬂaﬁﬁlﬁJﬂéﬂNuiuﬂﬁ
L3gLAule

naiiuteyalasuauia- neulas uasfvreyadsll ArrugauaNysaiveshu S1ume
foN WAz uIUHALZIAINIUA UL 1 91aaes Suuiude Suuudai Suiuiudaide uay
hwiinidelureasdauzansiiumiuane 1 Alansu veyaniuaswgemans lun 1ol Melagns Sn
KATULMLADATITI8N19a9 (Benefit Cost Ratio : BCR)

MARTEEANLAINANRsR LA BuasATsLULINAT IULAzIUT BUiBUAALANANAYEN

Anaaelng3s DMRT

HAN15NAABILALIATR]
audAmaaiiiuuUaunynins
Mnmeseniuasagladedl fufinnudunadaduaseseeu agsev 5.3-7.0
fuiidun3singuiunans-gs (OM = 2.10-3.05 %) amleanlesaiifuusslovuiinuiunans (25.02-
40,54 findnsunenlanty) uasilnunadoufiuandeulalussdugs (105.9-123.4 Sadniumerlaniy)
(Table 1)
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ﬁws}mmiﬁumjaqﬁwmﬁﬁ?@qmimuhﬁmesﬁau Aodnsn 0.3-0.2-0.25 Alansu N-P,O,-
K,O meay waz 0.6-0.2-0.25 Alandu N-P,0,K,0 neau (Table 1) Faifisaneneniumeinsveuzaag
Fumus daffuugzinan Department of Agriculture (2010) L.Luzﬁwmﬂﬁiiammlﬁmiwﬁﬁu
dmdunrandan lufufidunSetag wnfu 1.5-2.5 % USumsig N fwuztdindu 600 ndu/mu/d
W38 1IN 2.5% wuztiniu 300 nfu/mw/d wearesafiiduusslond iy 15-45 dadniune
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Table 1 Soil properties the test method of Ruamchit Subdistrict, Tha Pla District,Uttaradit

Province and Recommended of nutrients in 2023.

Farmer Soil property Recommended of nutrients

No. oM P,Os K,O oM P,Os K,O
pH (%) (Mg/kg) (Mg/kg) (%) (Mg/kg) (Mg/kg)

1 7.0 3.05 33.46 105.9 0.3 0.2 0.25

2 6.8 2.54 40.54 114.1 0.3 0.2 0.25

3 6.5 2.51 42.27 114.1 0.3 0.2 0.25

4 53 2.38 25.02 123.4 0.6 0.2 0.25

5 7.0 2.10 31.18 119.1 0.6 0.2 0.25

Sruautenen Sudunauzsieinwudluiui 1 amames wes wendasiols
wuLILTeRenYewmzniILR Y NEMIlumuAILANANEER TagiEnsTt 2 nnsla
Yoiailnuiuugii fSuaunniian 14.60 Yo sesawnie 8msi 4 nislaeindinuduugtilade
ABN (1a378M51 20 nn./AL) + YsTnmazanevleaingngn 500 ndu/mu 33msd 3 nslaysiadiany
Fuugt+JsTanmazateveamasns 500 N3/ uagdsmsd 1 mslasuazansuiuuseiunais

\nwmsng Svenend Uiy 14.10 ¥e 13.87 e waz 13.13 ¥o muady (Table 2)
SruumauzansfiunuaNUTATILANaaeEdd Ty 380157 2 nislaysiadianuduugi 8
MsARNAGTiAN 24.33 WA seaaNABISNST 3 nslaysiadimuduuztih+Jsdinmazarevoains
091 500 nu/mu 33T 1 mslasuazansuulaRunaiBinuasns wasisnisi 4 msladeied
muduuztilaysnen (aisns 20 nn./Aw) + JoTanmazanemeainndng 500 ndu/mu fnshin
KATIUI 22.70 MR 22.33 KA Uay 21.20 KA MUY (Table 2) FadlorSsuifivunananiila 1uisns
AmsatujeTanmazaneesing uazsnen (18n15i 3 wagiEnnsi 4) sgiuTunamananiiunniign

desndedinimazareneaaiisylevurisiiuuTinauaranninnands gailaiuinauiu
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(Yenoum et al.,2020)

Table 2 Inflorescences and cashew fruits in 1 square meter from farmer's plot at Ruamchit

Subdistrict, Tha Pla District, Uttaradit Province, 2023.

Treatment Inflorescences cashew fruit cashew nut yield
(Kg./rai)
T1 13.13 22.33b 280b
T2 14.60 24.333 283ab
T3 13.87 22.70b 285a
Ta 14.10 21.20b 290a
CV (%) 27.5 25.2 29.6

cd Means in the same column followed by different letters are significantly different (P<0.05)
Note : T1 =1 kg. of 15-15-15 /tree
T2 = 1.2 g. of 46-0-0 /1 tree + 0.4 g of 18-46-0 /tree + 0.4 g. of 0-0-60 /tree
T3 = 500 g. of phosphate-dissolved bio-fertilizer/ tree + 1.2 g. of 46-0-0/tree
+ 0.4 g of 18-46-0 /tree + 0.4 ¢. of 0-0-60 /tree
T4 = 500 g. of phosphate-dissolved bio-fertilizer/ tree + 20 kg. of manure/tree
+ 0.7 g. of 46-0-0 /tree + 0.4 g of 18-46-0 /tree + 0.2 g. of 0-0-60 /tree

Srurumin Swauwded Swouwdade uasdmindsluveandanssinefiunudse 1 Alansu
wundnumdely 1 AlanduveszisiumiunlunnBmsdamuuwnnanewneada fo3snisi
2 mslasiefinnuduugiin S5 uuwdaunniian 193.97 win sesaunfetdnisi 3 mslaysiadanu
Auuzth+eTinmazanereaiingmsn 335 4 msladeiadimuduuzirlasnon (wadisng 20
nn/a) + ﬁa%mwwazmaﬂamﬂmé’mw 500 nfw/Au wardsnsi 1 mﬂéﬂgsLLaxmsU%’Uquﬁumﬁ%
\nwasns Suaumdnniu 190,57 wéa 190.30 Wwén uay 187.13 Wwia muddu (Table 3)
Fruudnd Tlunnisnsiinnuuenanmneada Aedsnsi 2 nislaysiadauduugi &
Sruoumdeundian fio 183.10 wln sesawne st 4 mslaysieiimuduuzih+ladonen G
218951 20 nn/A) + Jedanmazaneoandas1 500 ndw/mu 380157 3 n1slayeiaianm
Auuzt+jsTinmazanesleamnsns 500 n3u/mu uagdsmsf 1 mslaysuazansuiulgedunads
iensns TnsuIuEemvfy 184.57 1w 183.07 win waw 181.17 wia mudiu (Table 3)

Sunudads lunnisnsiianuunnaiameada Aedsnisi 3 msladewednuduuzdi+Jy

Finmararereawadngi 500 n¥u/au T wuiadenniign Ae 7.50 wan sesw@unAedsn1sn 1
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nslaysuazansusuussiunuisinuasns 35nsil 2 msladoiafnudiuuzii waginisd ¢ nsla
Yoadamduuzihlayoaon atisas 20 nn./aw) + sTanmazatereandng 500 niu/mu
Tdunuadaidenndu 5.97 wia 5.87 wie uag 573 win nusi (Table 3)

dhwiinudiely wurmasnisludauusnaanisadn taeinsd 2 mslajsedauduugi
wazdsnsdt 4 nslaveiadmuduugii+laysnen (yatadng 20 nn/mu) + YeTanmazanewaaiin
091 500 ndu/mu Imbwdnideluduiumidufie 299 ndu sesaundeisnmsd 3 nisladeiadany
Fuuzih+UsTanazaneeanndng 500 n¥u/mu lmiudnidelumidu 297 n3u uagiimsd 1

nslayeuagansuuupaiunuiBinensns ndmdnileluwniiu 294 n3u (Table 3) (Figure 1)

Table 3 Seeds, good seeds, bad seeds and cashew nut weight of 1 kilogram of cashew nut

farmer's plot at Ruamchit Subdistrict, Tha Pla District, Uttaradit Province, 2023.

Treatment Quality of 1 kilogram of cashew nuts

Seeds Good seeds Bad seeds weight (g.)
T1 187.13¢ 181.17b 5.97b 294
T2 193.97a 188.10a 5.87b 299
T3 190.57b 183.07b 7.50a 297
T4 190.30b 184.57b 5.73b 299
CV (%) 15.2 214 18.7 14.9

<9 Means in the same column followed by different letters are significantly different (P<0.05)
Note : T1 =1 kg. of 15-15-15 /tree
T2 = 1.2 g. of 46-0-0 /1 tree + 0.4 g of 18-46-0 /tree + 0.4 g. of 0-0-60 /tree
T3 = 500 g. of phosphate-dissolved bio-fertilizer/ tree + 1.2 ¢. of 46-0-0/tree
+ 0.4 g of 18-46-0 /tree + 0.4 g. of 0-0-60 /tree
T4 = 500 g. of phosphate-dissolved bio-fertilizer/ tree + 20 ke. of manure/tree
+ 0.7 g. of 46-0-0 /tree + 0.4 g of 18-46-0 /tree + 0.2 g. of 0-0-60 /tree

FoyanIaLATHIAEnS

mﬂ%a;ﬂa ﬁqumaﬁlmaqﬁga q msu%%‘maauaajﬁ 2,242-2,473 ywnels au elaedeia 4
ﬂiiﬁ%aq'ﬁ 7,840 — 8,120 UmAels maigqmﬁm?{aﬁga 4 ﬂiiﬁ%@gjﬁ 5465 — 5682 UMABLS uAL
AT MARDULMLNITAIML (Benefit Cost Ratio) Lafguais 4 nssasfiamiiu 2.28-2.53 A1 BCR fim
1A 1 weds Aanssudidiilunisiuiiils fanudesesasnsaviiniswaale (Table 4) up
desnidulsBunu msdnwnsaevauswemananluszeznan 1-2 J Saileuiluedios auansiios

fn1sAnwnuatURTeRuNLIRNYERINN1TIANTSE 90T ITN 4-5 WU ANQANANYTUYRIRY
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Figure 1 Quality of cashew nuts in treatment 1- treatment 4.

Table 4 Economic benefits in cashew nut production from farmer's plot at Ruamchit Subdistrict,

Tha Pla District, Uttaradit Province, 2023.

Treatment Economic benefits in cashew nut production
Total costs Income Net Income BCR
(bath/rai) (bath/rai) (bath/rai) (income/cost)
T1 2,375 7,840 5,465 2.30
T2 2,242 7,929 5,682 2.53
T3 2,347 7,980 5,633 2.40
Ta 2,473 8,120 5,647 2.28

Average 2,360 7,966 5,607 2.38
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Note : T1 =1 kg. of 15-15-15 /tree
T2 = 1.2 g. of 46-0-0 /1 tree + 0.4 g of 18-46-0 /tree + 0.4 g. of 0-0-60 /tree
T3 = 500 g. of phosphate-dissolved bio-fertilizer/ tree + 1.2 ¢. of 46-0-0/tree
+ 0.4 g of 18-46-0 /tree + 0.4 g. of 0-0-60 /tree
T4 = 500 g. of phosphate-dissolved bio-fertilizer/ tree + 20 kg. of manure/tree
+ 0.7 g. of 46-0-0 /tree + 0.4 ¢ of 18-46-0 /tree + 0.2 g. of 0-0-60 /tree

GEIL

1. mimaa‘umiLﬁuﬂisﬁ‘m%m‘wmsmﬁmmmqﬁmwmﬁﬁwmﬂ%ﬂamﬁ%mﬁuﬂa%amw
wu11 Msdfulgslassasaau menslajonen wagysdaniw samsunsinsnemseyeiaily
FBns?l 4 fie wanugns 46-0-0 8ns1 0.7 nA./A HaL iy gns 18-46-0 9n51 0.3 AN/ wafiy gns
0-0-60 831 0.2 nn./mu wazlysawty yad1dns1 20 nn./mu YsTrnmazanevean §731 500 3/
pu vhlngunmHanARATigafe urnsiumunoonaenlaaiiiane windaunmA wardiwiineda
Wiolune 1 Alansuwniu 299 ndu ieluwdeiithuinede 1.57 ndu (Figure 1) wenwiloannisiv
5190 3AUNY miﬂ%’wqaimqa%aﬁu nsnLAIAs M53ANLEINDIMIIBT SR IsIENATAIY
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2, mﬂmsfjms’wﬁ%auuaﬁummwgmam% wuan W3Bn157 4 fo weawyeges 46-0-0 8091 0.7
nn/mu audy gns 18-46-0 9131 0.3 /AL HAY gn3 0-0-60 BM31 0.2 nn./ou uaglyauiy
1a329m51 20 nn./nu Ystnmazaneveain $as1 500 ﬂ%’m/guﬁé’mwamammumiamu (Benefit

Cost Ratio) usevianLilowieuiuizn1sn 1-3
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\NBATNT T1U7U 10 was Usgnaume 2 nssuds 1) n1slaewndl 75% vaan diesgvnuandule
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fiqunBy 2565-TUnAY 2566 LAY NINYIAN 2566 — LLWIBY 2567 WANNSYIAABINUIN HAKARTIARLAE
Usunaulslushan Senuuanasiumaadd Tasnislaewnd 75% vesaiesgiausauiuedanin
fidfions-3 vhlvanBaiianfiutusesas 13 wardaialuinaudduianiuduendauasags
vowmutudsndafinnannnssiinuasnsuasslmnunsnsiinelaavbiadediutusosay 33 &
Sn3manaULUNTasYY (Benefit Cost Ratio) ladsifinty sovay 13 anSsuifisutumslaysuuy
WNYAINS
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AdAey: TudUevas; nandniian; Ysunaudsluian; Yethnmiidneis-vs

ABSTRACT
The study was a test of nutrient management combined with the use of PGPR-3
biofertilizer on group soil series No. 40. The field experiment was conducted in Thong Saeng
Khan and Phichai district, Uttaradit province, on 10 cassava farm plots. The experiment consisted

of two treatments: 1) the use of PGPR-3 bio-fertilizer combined with 75 % chemical fertilizer
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according to soil analysis, and 2) the farmer’s method using chemical fertilizer according to soil
analysis. The experiment was conducted from June 2022 to March 2023 and from July 2023 to
April 2024. Results showed that the fresh root yield and the fresh roots starch content were
significantly different. Application of PGPR-3 bio-fertilizer combined with 75 % chemical fertilizer
resulted in a 13% increase in fresh root yield. It also increased the starch content in cassava
roots and the height of the cassava plants compared to the farmer's method. Cassava farmers
net income increased by 33 % and the benefit-cost ratio (BCR) increased by 13 % compared to
the farmer’s method.

Keywords: cassava; fresh root yield; root starch; PGPR-3 biofertilizer
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Rainfall in Uttaradit Province
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Figure 1 Rainfall in Uttaradit Province (2022-2023).
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NANISNAADILATIRNTA
duuAMLAlAULUangay

MnMTieznRuaseasUladed Audianudunsauniaduansesiesy eysening 5.10-

'
[ o =%

7.0 fuduvisennsadesliunans (OM =0.10-1.06%) dUsunalulasiausdsiiunats aveanesad

q

\duuseleniiaeniisas (3.86-639 Mg/ke) LLazﬁI‘wLmaL%ﬂuizﬁuﬁﬁﬁaqq (1.29-217 Mg/kg) (Table

Y

°

1) ﬁmmmiﬁﬁumﬂwé’qmmmimmﬁmi’lwﬁu A1 N aeﬁ 5n51 8-16 nn./ls A1 P asﬁé’mw 2-8

nn./ls A K egfidns 4-16 nn./ls (Table 2)

Table 1 Soil properties analysis in Uttaradit Province 2022-2023 and 2023-2024.

Farmer Soil property (2022-2023) Soil property (2023-2024)
No. oM P,0s  K,O (Mg/kg) oM P,Os K,O
pH (%) (Mg/kg) pH (%) (Mg/kg)  (Mg/kg)
1 7.20 0.30 97.10 22.80 5.30 0.50 15.00 1.29
2 6.80 0.59 169 17.00 5.10 0.87 18.30 28.80
3 6.80 0.87 133 33.10 5.20 0.16 12.60 33.90
a4 6.00 0.37 470 33.50 5.80 0.10 7.00 92.50
5 7.00 0.13 232 16.10 4.20 0.41 21.20 12.90
6 7.40 0.23 51.4 12.00 5.50 0.58 26.90 18.50
7 6.40 0.44 82.8 44.80 6.30 1.06 3.86 22.90
8 6.10 0.60 388 14.60 5.20 1.01 33.50 13.70
9 7.10 0.29 189 217 5.40 0.61 10.80 66.80
10 6.80 0.56 639 86.90 5.30 0.65 12.00 8.29

AAgaRuTugUzude

mmqwhﬁuﬁwﬂwé’a wu 9 2565-2566 mmqmyumﬁ's n3suIinAaey 191 UALIAT
11NN NIsIBiNERINT 174 wuRwns Andusesay 9.77 uay T 2566-2567 eugenusiudUuds
nssIEvaaeu arugeuadomiu 218 wufuns nssuiBinuaslneugeuadomidu 211
\wufiLums (Table 3) Wongsuwan et al. (2021) laszya1 nslaysdannitdfions-v3 vilvnas
dapseauas Anugs Auily iinduienmety meadfdowieuieutunslilajetinmitifiens-
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Table 2 Fertilizer requirements the analysis of cassava in Uttaradit Province 2022-2023

and 2023-2024.

Farmer Fertilizer requirement Fertilizer requirement
No. (2022-2023) (2023-2024)
N P,0s K,O N P,0s K,O
(Kg./rai)  (Kg./rai) (Kg./rai) (Kg./rai) (Kg./rai) (Kg./rai)
1 16 2 16 16 8 16
2 16 2 16 16 4 16
3 16 2 8 16 aq 8
a 16 2 8 16 4 4
5 16 2 16 16 aq 16
6 16 2 16 16 2 16
7 16 2 8 8 8 16
8 16 2 16 8 2 16
9 16 2 4 16 4 8
10 16 2 8 16 aq 16

Table 3 Plant height of cassava in different fertilizer application at Uttaradit Province

2022-2023 and 2023-2024.

Farmer Plant height (cm.) 2022-2023 Plant height (cm.) 2023-2024
No Farmer Test Farmer Test
1 168 179 181 200
2 175 253 205 218
3 225 268 199 205
4 140 154 189 215
5 165 171 245 259
6 195 200 195 188
7 146 179 257 232
8 139 128 207 217
9 187 177 229 232
10 197 199 190 196
Average 174 191 211 218

t-test -1.98™ -1.14™
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ns = non significant

nandnansudUsrasazUsunandlusiagn
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WU NSSUAENAEDU 5,076 Alansunels A31nwAInsa,135 Alansunols FnIsuisnadeuinananti
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WU 26.80 Wesldum 11 nssIRNERsNs 25.90 Wasiiun deeonnasiy Meunchang (2012)

aa s

insveaes taglydedinniidnessadudeindl dns1nneq wunmsladedanmidnesnund

aa

wualunyinly wandaiastuan uazkandonls 1iud uannssudsilulayedinmi §ions uay
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5,946 Alan3unols wnnalulaefaniidfieons-vi Alw wandavaniads 5221 Alanfumels nie
wanAmfisdusesay 13.87 Tul 2566-2567 lufiaruuanmeiunsadd 3¢ nssuisvaaoulkaniniia
ansnnnssisinuasnsuUTinandduianedeianuuananmneada wuan nssuivaaou &

AU 22.40 Waskdum 11NN N331ITNEATNS 20.70 Wasidun (Table 4)

Table 4 Fresh root Yield and Root starch in different fertilizer application at Uttaradit 2022-
2023 and 2023-2024.

2022-2023 2023-2024
Fresh root yield Root starch Fresh root yield Root starch
Farmer
(kg./rai) (%) (kg./rai) (%)
No Farmer Test Farmer Test Farmer Test Farmer Test
1 2,070 2,104 3290  33.20 1,920 1,800 24.40  29.30
2 3,470 5,258 3220 3240 1,876 1,328 20.70  24.60
3 5,635 6,275 2570  25.50 1,840 2,594 19.30  21.60
4 4,144 4,220 24.00  25.20 5,384 6,044 20.70  21.50
5 4,600 6,090 2390 25.40 7,400 9,160 24.10  24.20
6 5,100 5,340 24.80 2570 4,500 5,200 16.40  19.20
7 1,240 1,370 18.40  19.80 3,080 5,296 18.70  22.40
8 7,330 8,550 26.00  27.00 4,828 3,652 18.30  21.90
9 3,704 4,860 25.60  27.40 4,312 3,620 21.20  20.50
10 5,854 6,692 2530  26.30 4,720 4,420 21.00  20.30
Average 4,315 5,076 2590  26.80 3,987 4,310 20.70  22.40

t-test -3.78%* -4.55%* -0.94™ -3.19%
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ns = non significant *significant different P<0.05 **significant different P<0.01

Sunudadularsuuduiudien

Fruutanenuiudyndiainie 2 9 Wi nssuiEnnaey G uiuieds 8 Wi aqu
N59IATNWATNS S9N 7 T dusnuesuAuie) nssiieveasy S1uiusuaeas wndu 4,187
Al 19NN N5TUIRNEAINT 4,137 A ualud 2566 NS5UTTABATNST TTIUILALREY AU 2,025

11NN NIUITNAERU WU 1,847 au Andusesar 10 (Table 5)

Table 5 Roots number and Plant density in different fertilizer application at Uttaradit 2022-2023
and 2023-2024.

2022-2023 2023-2024

Roots number Plant density Roots number Plant density

Farmer (root/plant) (plant/rai) (root/plant) (plant/rai)
No Farmer Test Farmer Test Farmer Test Farmer Test
1 a4 4 3,380 3,380 9 8 1,560 1,480
2 6 7 4,400 3,840 6 8 1,920 1,680
3 6 8 3,785 4,130 8 8 2,200 1,960
4 6 6 4,080 3,840 8 7 2,240 2,200
5 8 7 3,060 3,140 11 14 1,480 1,480
6 6 6 3,700 3,960 7 8 1,320 1,520
7 6 8 4,680 5,120 8 8 3,520 2,480
8 6 7 5800 5,540 6 5 1,840 1,360
9 8 9 4,280 4,240 9 8 2,000 1,800
10 5 6 4,200 4,680 6 6 2,560 2,800
Average 6 7 4,137 4,187 8 8 2,025 1,847

t-test -2.33* -0.47™ -0.45™ 1.61™

ns = non significant *significant different P<0.05

FoyanIaATHIAEnS

nvayaria 2 7 (Table 6 & 7) w21 AuuRAsveINTILTIIAdOUDYT 7,141 - 7,205 U
mels aunssdBinunans auyueg’ 7,072 - 7,429 vinels Melaedensniivaaeueydl 12,503 -
15,228 Uwnels arunssIsinunans ogd 11,559 - 12,994 vmsls elagvdiadensauiivaaey

ag?l 5,362 - 7,933 umnals @IUNTIUITINYATNT 8EHl 4,130 - 5,872 umnels uavdnTnanauunu
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N1589U (Benefit Cost Ratio) RA8YBINTINITNAABUIAUMAY 1.75 — 2.09 @unssuIsinuymsnsiiag
WU 1.56 — 1.83 BCR #A1u1nna1 1 viunede fanssuiedunisuuiimls danudssuseaiunsasin

MsuARLe

Table 6 Economic benefits in cassava production the test method and the farmer in Uttaradit

Province 2022-2023.

Farmer Total costs Income Net Income BCR \(income/cost)
No (bath/rai) (bath/rai) (bath/rai)
Farmer Test Farmer  Test Farmer Test Farmer Test
1 6,700 7,822 6,210 6,312 -490 -1,510 0.93 0.81
2 7,000 7,022 10,410 157774 3,410 8,752 1.49 2.25
3 6,535 6,425 16,905 18,825 10,370 12,400 2.59 293
4 7,000 6,490 12,432 12,660 5,432 6,170 1.78 1.95
5 6,535 6,957 13,800 18,270 7,265 11,313 2.11 2.63
6 7,000 7,712 15,300 16,020 8,210 8,308 2.16 2.08
7 7,090 7,180 3,720 4,110 -3,370 -3,070 0.52 0.57
8 7,840 8,462 21,990 25650 14,150 17,188 2.80 3.03
9 7,840 7,702 11,112 14,580 3,272 6,878 1.42 1.89
10 7,090 7,180 17,562 20,076 10,472 12,896 2.48 2.80
Average 7,072 7,295 12,944 15,228 5,872 7,933 1.83 2.09
t-test -1.49™ 378" -3.24" -3.05"

ns = non significant ,**significant different P<0.01
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Table 7 Economic benefits in cassava production the test method and the farmer in Uttaradit

Province 2023-2024.

Farmer Total costs Income Net Income BCR
No (bath/rai) (bath/rai) (bath/rai) (income/cost)
Farmer Test Farmer  Test Farmer Test Farmer Test
1 7,280 6,983 5,568 5,220 -1,712 -1,763 0.76 0.75
2 7,490 6,903 5,440 3,851 -2,050 -3,052 0.73 0.56
3 7,470 7,157 5,336 7,523 -2,134 366 0.71 1.05
a4 7,350 7,333 15614 17,528 8,264 10,195 2.12 2.39
5 7,720 7,583 21,460 26,564 13,740 18,981 2.78 3.50
6 7,180 7,413 13,050 15,080 5,870 7,667 1.82 2.03
7 7,380 6,513 8,932 15358 1,552 8,845 1.21 2.36
8 7,480 6,863 14,001 10,590 6,521 3,728 1.87 1.54
9 7,190 7,097 12,505 10,498 5,315 3,401 1.74 1.48
10 7,750 7,563 13,688 12,818 5,938 5,255 1.77 1.69
Average 7,429 7,141 11,559 12,503 4,130 5,362 1.56 1.75

t-test 2.80% -0.94™ -1.22™ -1.25™

ns = non significant ,*significant different P<0.05
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ANENALY: UB9TR; Auvaialedu

ABSTRACT
This research aimed to study the concentration and frequency of kaolin clay solution
spraying on the yield and quality of 10-15-year-old Mayongchid (Marian plum) cultivar “Tulklao”.
The study was conducted in Sak Lek District, Phichit Province,using a Randomized Complete

Block Design with five treatments and four replications, one tree each. Treatment 1 sprayed
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kaolin clay solution at the rate of 30 gram/liter of water once a week. Treatment 2 sprayed
kaolin clay solution at the rate of 30 gram/liter of water twice a week. Treatment 3 sprayed
kaolin clay solution at the rate of 60 gram/liter of water once a week. Treatment 4 sprayed
kaolin clay solution at the rate of 60 gram/liter of water twice a week, and treatment 5 sprayed
plain water as a control. The study found no statistically significant differences (P>0.05) in the
yield quality and quantity among all treatments. However, treatment 1 (30 g per 1 liter of water,
once a week) tended to produce the highest yield compared to other treatments. Additionally,
treatment 1 helped reduce damage caused by pests and diseases, with only 5% damage
observed, compared to Treatment 5 (control), which showed 10% damage.

Keywords: Mayongchid; Kaolin cay
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4.2 Aundn laun PIRTeNHA Yntinug wanARrent IiuNaRERTaIneNyTY 80-85 Tu vile
KAFUABLA UaznswiaeedlsaLAzIAas

4.3 aunmnn loun Fveska Yiinamesdsitazatela

4.4 Wi envoyan9adalagds Analysis of Variance uaziU3suifisuanade Tng3s DMRT 7

SEAUAUTDNY 95%

Nan1sNAaseuazIsal

nnsinensnuasazatefuraloduluriinzesdaunaninenaunssudsanun
WU rEeBaTiHIuNSAnETe 5 n55u33 Hesiunnisinmen wasnandsluunnanadiuniana
(P>0.05) uniluulusfiosifuansinnenuagnislumandnuinninguaiuau il Kauandy Table 1
FagonmansuNsANEIYES Chonmaitri et al. (2014) fifnwinavesnislvansazasivaaledune
MswWasuulameaisyingveszinainenliiues 4 eaennassiusiesuves Chonmaitri et al,
(2013) NamENmﬂsz?miazmaausunLﬂi@éusia@z:um‘wmaémaqmmqﬁmaﬂlﬁma% 4 yonaniu na
nsAndanuItnislyansazareiuviaalodusns 60 nfu/in 1 dns dunmas 1 adedinariila
KanARLzaspenlawes 4 a1y 15-20 T Wutuanuandn 1 duls Wy 1.15 duls Tuaueidde
finuanssudsa 1 vnandngeiian 33.85 Alanfumenu sesasun Ae N33337 2 4 3 waw 5 kanan
31.83, 29.95, 26.75 uay 26.08 Alan3umanu (Table 1)

Table 1 Flowering percentage and Yield (28 December 2022).

Treatment Flowering Yield

Percentage (%) (kg/tree)

1. sprayed kaolin clay solution at the rate of 30 gram/1 50.00 33.85
liter of water once a week
2. sprayed kaolin clay solution at the rate of 30 gram/1 45.00 31.83
liter of water twice a week
3. sprayed kaolin clay solution at the rate of 60 gram/1 40.00 26.75
liter of water once a week
4. sprayed kaolin clay solution at the rate of 60 gram/1 45.00 29.95
liter of water twice a week
5. sprayed plain water as a control 42.50 26.08
F-test ns ns

CV (%) 16.9 39.39
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o a

sdyaag‘aGﬁym@mm‘wwawﬁmuzm%mﬁuﬁ:ﬁamgﬂzjwum’mLLmﬂm&ﬂuwNaaa dtinnandn wuan
n3u3sd 2 Indniinuagedian 70.38 nfunona sosaen Ao n33udsd 1 3 4 uay 5 Thwidnua
69.03, 68.28, 68.11 wa 66.72 nSunena (Table 2) Usinameudsfiavaretila wuanssudsi 1 1w
‘U?mmﬂuaqLLﬁﬁaﬁazmafﬂﬁ%aqm 16.66 8IFNUINT 5998901 AD N35UITN 5 4 2 war 3 WU 16.41,
16.37, 16.9 18z 16.15 99ANU3NY (Table 2)

Table 2 Volume of yield and Water soluble solids content.

Treatment Volume of yield Water soluble solids
(grams/yield) content

(brix degrees)

1. sprayed kaolin clay solution at the rate 69.03 16.66
of 30 gram/1 liter of water once a week
2. sprayed kaolin clay solution at the rate 70.38 16.9
of 30 gram/1 liter of water twice a week
3. sprayed kaolin clay solution at the rate 68.28 16.15

of 60 gram/1 liter of water once a week

4. sprayed kaolin clay solution at the rate 68.11 16.37

of 60 gram/1 liter of water twice a week

5. sprayed plain water as a control 66.72 16.41
F-test ns ns
CV (%) 4.19 2.49

TuaunswvhaneveslsALALLLAMUINTSIATT 1 wuarudsmeinnsiuyiansveslse
LLazLLuaaﬁa&Jﬁqﬂﬁ 5.00% S09891ABNTUIST 2 WumLEEINET 6.509% NSSUATT 3 way 4 wuAnw
Bomedl 6.75% amunssuiai 5 nunislanuansazaiefiuealedy nuALEEMIE9INNI5Ia
ﬁwmmaﬂiﬂLLaszammﬁqmﬁ 10% Fansnuasararsaurraloduasiidnvasmilouwdunisve
nanAn @eanassfu Junthamanee et al. (2010) mMsimuAuvAledudmiulsuansindeunalsl
LﬁaLﬁQOmwwamémLLaxJaqﬁ’uiimwﬂfwg’mLLazIsﬂLLauLmsﬂiuaiulﬁmamwgﬁa Tnenswuasazany
furrileduiunananuzaaninenlidnes ansaannisiinlsauouunsaluaLasnsvasues

wuadl
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Table 3 Disease and insect infection

Treatment Disease and Insect Infection (%)

1. sprayed kaolin clay solution at the rate of 5.00
30 gram/1 liter of water once a week
2. sprayed kaolin clay solution at the rate of 6.50
30 gram/1 liter of water twice a week
3. sprayed kaolin clay solution at the rate of 6.75
60 gram/1 liter of water once a week
4. sprayed kaolin clay solution at the rate of 6.75

60 grams/1 liter of water twice a week

5. sprayed pain water as control 10.00
F-test ns
CV (%) 50.45
GEIL
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ABSTRACT
The objectives of this study were to establish a process of making instant mung bean
sprout from the DOA Chai Nat 3 mung bean variety. The experiment was conducted at Chai Nat

Field Crops Research Center between October 2021 and September 2022. The experiment was



NTANTNVATUALDMNT UFD. 3(2): 167-176 (2567)

divided into 2 steps: 1) evaluating the effects of drying temperature and time on the qualities
of dried bean sprout qualities. Seven treatments arranged in randomized complete block design
(RCBD) with 4 replications were consisted of no drying, drying at 70°C, 75°C, 80°C for 3 hrs., 85°C
for 2.5 hrs., 85°C and 90°C for 2 hrs.; 2) examining the effects of soaking temperature and soaking
time on characteristics of instant mung bean sprout after rehydration. Ten rehydration
treatments arranged in RCBD with 3 replications were consisted of no rehydration, soaking in
room temperature, 100 °C initial temperature and boiling water for 4, 6, and 8 min. Results
showed that water activity (a,,) of dried bean sprouts were lower than 0.6. CIEL*a*b* values of
70 °C for 3 hrs. dried bean sprouts were closely resemble to those of fresh bean sprouts and
received the highest acceptance scores for color, odor, taste and texture attributes. Rehydrating
dried bean sprouts in water with an initial temperature of 100 °C for 4 min yielded instant bean
sprouts with the highest sensory scores.

Keywords: instant bean sprout; drying temperature; drying time; rehydration
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Table 1 Water activity (a,,) and CIEL*a*b* color values of dried mung bean sprout varieties DOA

Chai Nat 3

Treatments a, L* a* b*

1. no drying. 0.88° 44.84° 1.20° 2.10°
2.70°C, 3 hr. 0.30° 41.61° 2.64° 4.77°
3.75°C, 3 hr. 0.29° 41.39° 3.62° 5.82"
4.80°C, 3 hr. 0.31° 39.97° 5.23° 5.64"
5.85°C, 2.5 hr. 0.26° 41.25° 4.90° 6.64°
6. 85 °C, 2 hr. 0.27° 41.36° 4.69° 6.20™
7.90°C, 2 hr. 0.27° 41.50° 5.15° 6.20°
C.V. (%) 8.8 2.9 185 18.1

¢ Means in the same column followed by different letters are significantly different (P<0.05)

Table 2 Acceptance scores on color, odor, taste and texture of dried mung bean sprout varieties

DOA Chai Nat 3

Treatments Color Odor Taste Texture ™
1. no drying. 7.2° 4.8" 5.1 5.5
2.70°C, 3 hr. 5.9° 6.1° 6.4° 5.5
3.75°C, 3 hr. 5.5 5.6% 5.6% 4.9
4.80°C, 3 hr. 4.8 5.0 4.6 4.5
5. 85 °C, 2.5 hr. 4.5 4.8" 4.5 4.9
6. 85 °C, 2 hr. 4.7° 4.7 4.4° 4.3
7.90 °C, 2 hr. 4.1° 4.5¢ 3.9° 4.5

C.V. (%) 19.4 198 25.4 223

<4 Means in the same column followed by different letters are significantly different (P<0.05)

" Means in the same column are not significantly different (P>0.05)

2. N3ANYINAYDIRUNYTVDNUIUALTZELLIAINTTUYUININARDNTAUANTNYDINNBNBULIY
NTURBUT 1 N13ANYINATDIUNYTUALTLELIAIDULTIIA DA NVBIN 1BNDUUNY
WU eNULMTIgUMAN 70 Bemgalid svaziian 3 Talas dendlnalAesiunenaauiniian
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Table 3 Rehydration ratio of dried mung bean sprout varieties DOA Chai Nat 3

Treatments Rehydration ratio
1. no drying. 1.00 °
2.70°C, 3 hr. 2.84°
3.75°C, 3 hr. 2.94°
4.80°C, 3 hr. 2.99°
5.85°C, 2.5 hr. 2.83°
6.85 °C, 2 hr. 3.10°
7.90 °C, 2 hr. 3.18°
C.V. (%) 224

® Means in the same column followed by different letters are significantly different (P<0.05)

Table 4 Acceptance scores on color, odor, taste, and texture of rehydrated dried mung bean

sprout varieties DOA Chai Nat 3

Treatments Color Odor Taste Texture

1. No soaking 7.4° 4.1° 5.5° 6.7°
2. Room-temperature water, 4 min 5.2° 5.2° 5.3° 5.3
3. Room-temperature water, 6 min 5.1° 5.3° 4.7%° 5.0
4. Room-temperature water, 8 min 5.0° 5.47 5.3° 5.4
5. Initial temperature of water 100 °C, 4 min 5.8° 5.4° 5.6° 6.1°°
6. Initial temperature of water 100 °C, 6 min 5.1° 4.8 5.1° 4.8
7. Initial temperature of water 100 °C, 8 min 5.4° 4.8% 5.2° 5.0
8. Boiling water, 4 min 2.6° 4.6 3.8% 3.6°
9. Boiling water, 6 min 2.5 4.6% 3.3 2.9¢
10. Boiling water, 8 min 2.2° 4.4% 2.9 2.7

CV. (%) 27.9 21.4 28.0 24.2

<9 Means in the same column followed by different letters are significantly different (P<0.05)

d3u

9
v v v v
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