57 ] ISSN (Print) 2651-2475 1SSN (Online)2773-9929

WAGINSSUNASINUGIS

JOURNAL OF AGRICULTURAL PRODUCTION

UA 5 aUUA 3 Augngu - $UIAU 2566 VOL.5 NO.3 SEPTEMBER - DECEMBER 2023

Thailo M1Sa1SWEONSSUMSINGOS




Dot Journal of Agricultural Production

NFEINAANTINAITIAYAST 138 Journal of Agricultural Production (JAP) davinlag
AEHAANTIINTNEAT 1 Ine1doulld SaminBudnl Tinguszasdiilenainouninanuide
FrunsineasrseTiietesiumsinens vesindnw aanansd thie wastndviniseluLay
uonaa U dnuundiuieuns Uaz 3 atu Insmvunesnlulfoulueou 8nay wag Suinau
vount lngEuffiuiatuusn @7 1 atud 1) Tufouwiou 2562

Wlgurensiniuw

SuumANIATINSFUNSIAYAS Wea1dy q MAsdestunisinums Wy uinnssuuas
wialwlaBaunsinees Wusu fAfuilugueuy unanuddeiuguuuu (Full length article)
wuuilevndu (Short communication) FIAUNANUUTLIAANUIATIATIEN (Review article)
WaunANuUsYial lnsunanudina1iseseinglasumsifiun vieegseninenisiiansan
WoAfinsilunsansdunney unarwesdeulaglinuinerdeniundnguild uiundnge
ddasiifeaninien unarudiafusilunsarsezdesdslusunuunindsuniudidfnua
(g wazdoaiiuiluduuzihnswSeusuatudmivanu) yaumaraiagldunsifa
whmsusziiulnegnssgandluauisdrdesdiuiy 3 v wazdlorunsuseifiuudn
nesUTIABMIYRANUAVS luNInTIauAlyFe sz dsiinrinuiifiuanans uazlsidufionsan
suatuilidulunundninasinsifiuivenisas dwdufadlaunauamsadifaton
nauAnulalagldidsA a1 (Open access) AAsssutiounmsAiauiLuuunf 3,500 U
WSBLUUIEIAIY 7,000 U sakrnsssulounsaiiurisenan arldlasuuldinesdunsdlleg
uazlsiiRgtosiunmsiansanauamiensusunsifiam

domunarulunsast uemnudadiuresifou neiumufiuseuanimsannd
Tunsnsraeu rnggdnilisludiennuieuasdlvausulingeuresnasndnnssunsnyns
WIMeSeula

Anradaunu
UTTUIBNTNIATHEANTIUNTINGYAT AMEHEANTINNTINYAT UnTINeFeully
63 vy 4 fiuanueIng sunedunsy Jwmialedlnl 50290

dua jap@mju.ac.th Auled http://jap.mju.ac.th
NSENN  +66 5387 3618 nsans +66 5387 3628
ANUISEIEAINUN

“AOIUNaeHauNNWUSNSSUSTYEU VoulASIN1SOUSNUWUSWY AUSWAIUNTWUSWE
INSWuUSIWrYAS TuWunveunaswannissaui 7 811nNoIUsy FundniBedini”




a
Avsne
85N15UA WINeduLAl

59995M15UA ({Hemans1ansdnniu ueluds)
Hengnsdtinideuazdaaiiivinisnisinuns

A1EN319158 N3.d5yTe 5EVN

AMZNIIUNITDIUIUAS

01581SWANNSSU
n ns

JOURNAL OF AGRICUI

PROD

ANUAANZHAANTIUNITNGYAT (SOIMANTIANTE AT.NAATIA LATDAN)
FRIRNUARNEININTUALINAFUIIS AUENEANTINNTNYAST (59AENS19158 A3.55UY WIYRA)
F9IAUUAENEITLAZUINNTIVING ANEHEANTINNSNYAT (219138 N3 31Y wadwi)

UTIUIGNT
F9ANENT19158 A3.55YY L3RR

a Y 1
UIIUBNIIHTIY
AeAans1anse as.dvun migyuen
HY8MansI9138 A3.485% LANEn

NBIUTIUNGNIT

A1AN319138 N3.018 Yo sh
FNENSIA58 AT.ANA LAY
AER19138 79,0715 Auly

AEART19156 A3.nTeednm sy
FOIANENTINNTY ATIANG WINTAL
309A@N19159 A5.570TY Shlvian
FRIFNARNTINGG ATAING LATUTURS
so9mans19138 n3.0i1 Wndonnsal
SOIANENTINTE NT.0A ‘U%qmé
FOIMNENTI015Y AR ASAUTANE
509A1EMI19159 A5 AU TonanauAg
FRIANEANTI15E AT NAATIA AT
509ANANTI915E 1TSeuns AT uAEA TaATh
09MANTINTE N.ANSA1 51M
509A18M519159 73,3370 @1ATd
509FNANT115E A3 Aszdnm a1eUszam
fhemans191sd ns Doxdnd veumgni
HYemans19138 A3.35ms Tsufiung

£ o

HYI8AARS19738 AT.RANAT uunaTanes
HYefansINTe As.nva AnAnzyiad

ANZATITUNTITALLUIY
Aemans1anse asdee wazlayay
wvariiun dulyan
WIBNTUANUS Y3a)

HYIeansIanse asanling wivdy

WIneede sl

WAV LUVDULAY
URINIRELUILY

URINYEELUILY
UAINYIRELNYATATERS AN
WAl
WIneede sl
URINeaBT el
UANINYISLUDULNU
URNINYIREALULaTTITLIAAA UL
URINRELUILY

URINYEELILY

URINRELILY

URINYEELILY

URINRELILY
UATINEISUULTFT

PAINTUUM NN
URINYEELUILY

URINRELIY

URINYEELILY

YNBAYUT WANTATE
WgoyRYL] Yyniuns
Y9ENIRNNE Fuauin

LTURAL
ON




W o N RN e

AR D PR WL WO WLWWWOWWRNDRNDRDNRDNDRNRNDN P B e s e s s s s e
DINE— © 0 00 N o bR WP O 0N R BN PO Yoo NS, RN O

S1BUILWIISTUIWAIIUNIIBINIS
01881SWanNSSUNISINUAS Ul’i 5 W.F. 2566

A1an319158 A3.A0NSN W18
3FNANT1A158 Us¥INT WNSILUN
399NANT19158 A5 AT VesAiaa
399A1ANT19138 AS.AUR guaeIn
FRINANTIAE AT UL Tanes
389ANANT19158 A5.AN5A1 BURRAINTY
399NAN519158 A5.453% 2550Uln5159
FRIFNANTIANTE AN Yynaun
399NAN319158 A5.yadl @S
$99MANT13E 015,00 VTS
393NER319158 A3.ALNT YAy

ERCAR
a

FDIANANTINTE AT.NTITI FAFIY
399ANART19158 AT IUINIWA luad wsnevie
389ANANT19158 A5.YIAY BuNAALNT
383NAR519158 A5.UTINUNEG Ngten
399AANTI158 A5G ASAuTinG
389FNANT19158 A5.04Y1 FuNsYIRl
39IANANT19158 A3 SeyiiAEg WieIn
F0IAANTINTE AT.ATEUET YA
389ANANT19158 NNy Asidiua
$04MENTI9136 3. 9055 NS
399A1ANT19138 AT BUAUA Inuta
38IFNANTITE AT.ANNT DUIEANATD
389ANANT19158 ATNAATIA LATOAN
589M@ANT19158 A5.ANTA S
599AERNT1758 As.dnRey Weawnu
HHAans19158 ATLaeuag 2edYITun
AemanI19138 n3.57HuNs Asdan
Aermans1ansd as.dan wdnaeilu
HHefans19158 5.0 wideu
A8AanT19138 AT.NEUR A15YATin
HYermans1R1sd as.dee) gne
YIAENIINTE AU BUNA
eAans19158 3.3t @391a8
mans19158 s Iviand atinwu
IAENII9138 A3.81UIN AIALAY
IWANANTIANTY ATNIANT AANDLNENA
anI1138 asAuila Fvguy
AEnI1138 As.aLg Usenidna
$IMan519156 03.899UANG SUTNTUNIS
YIAEN319138 A3.85uNT Tad13yIn
H8AERT19158 AN FUT

FBAEANSIITEY A9.FUR 19591

S @0k e e e e e e e e

e e

=2

URTINYIFBLNYATAERNS INNYAUITY
Prsmn1siiung
UANINYNRBLNYATAERS
UAINYIFBLNYATAERNS
UANINYIRBLNYATANERST TN NYAR LN ILEL
UANINYNRBLNYATAERS TN UIARUNILEL
URTINYIFBLNYATAERNS INNYAUITY
UANINYIRBLNYATATENT INYNIAUNLY
WIS LVOULAU

UPINYIGEVDULAU

UAINYIFEVOULAY

UINeaede sl

UInededeslng

UAINeaegeslnl
wnenaewaluladsvuenans Tusen
URNINeaEALUlaETITNIARA LU
WAINEeAlUlaETITNIARA LU
URNINYNRYTITUAERS
UAINYNABULIFAT

WAINEaeLlY

UAINeaeualy

URINYRELILY

WANINEaeLlY

UAInenaeualy

URINERELUILY
WIMEAEE e TINEIY
UANINYNRBLNYATAERS
URTINYFBLNYATAERNS
UAINYIRBLNYATAERS
UANINYNRBLNYATAERS
UATINYIFLNYATANERNS INNYATILNILAY
UANINYIRBLNYATANENT INYNIAUNLY
UANINYRLLNYATAERNST INYUIAUILU
UNTINYIFBLNYATAENT INLNUVAANAUAT
UMINYIFEVOULAY

UAINEAEVOULAU

uiInendedeslvl

URINeaegeslnl

UINeaede sl

UiIneaeReslv

UAINeaeTe el
wingndemalulagnszasuinddaummsaanseds
URNINEBEALUTAETITNIARATUUN



44.
45.
46.
ar.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

J8A1ER519138 M5.87150Y S8
F8AEANTINTY ANV MsElanS

BANERNS19158 AT.USUNS LTQYITUS
nAanTIaTss as. s Audie
IUAENTINTE 3.8 Fivinena
WeAans19135d as.alivg wadesiisena
YIWAENTITE AT.NUNITI ANER
IAENII5E A3.AEANE NUNISE
FIAEANTINTE AT.NIYAU UAUTTA
YIA1EN519158 A5.9nTN9Y N19kEN"
IAEnI1158 A3.35105 Lsaniiuns
HIAEANTINTE AT.A15H0 LETDS
WeanI19158 A3.U198 vugad
IAENTI5E 750130 013ATAN
WIUANENII5E 73,898 SUNINITIL
YeA1Ean319158 73.598 We
IWANENIINGTE A58 Iyl
HreAanI1Nsd f3 3l THereawnsal
TBAERTIANSE A5.ANING LAING
PIWAEARNTINGTE AT.AANT AT
PIWAANTINTE AT.AUTIN Hounans
YIA1EN319138 A3.8567a8 Wwainua
PIWANANTINTE AT.DTUNN ITTUAUING
WIuAENI1158 A3 T
YILAENTI19138 3.0 NNSLLY
PIWANANTINTE ATNITNTIO FUUATR
HeAanI1N3d s ulles Jd1A
YIAIENTI158 7583350 JuNSAn
IAENII158 A3.Nges Tiau
WuAENI19158 A3.a8a10] WITATNING
HYerans1ansd as.dees lvewe
919138 A3.USAT1 Buneds

819138 A5.0U5NY LA

919138 A3.01157 535UAT

919138 A3 uduy

819138 ATNINTIU DT MANTEUTY
919156 ATAfindnd nadnual

919138 A3.5a7501 ASysal

919138 A5.UsTUNg wrseng

219138 3. 599 UUN auysalte

919138 A5.5%1 Wrs

9197158 A3.un3esl waAvdis
019138 a.viAld waremey
919138 Av.ARITmI Aevigyns
3.291050] QAL

WIENMEHS 33139158

e eSe @S0 @30 @SCp 30K @30k eV @30k @3Ce @30 @30k @SCe @30 @30k @30 30K eSCp @30 @30k e @30k e3e e @30k ep 30K @3%e e 30k e3¢

e3>

PAEnTINI8 As.o3UTENN nAadigns

unImedumelulagagsus
LNINYRYFTTUANERS
URTINYIFFITUAERS
UMINGFEYTN
UNTINGIRENZLE
UNNINYIRENZLY
WNINGRUNL

1 INeaeuly
WISy

WG RUNT

1IN aeul
WISy
WNINGRUNL

1 INeaeuly

AN 1Sy

WG RUNT

1M INeaeul
WISy

WG RUNT

1 INeaeuly
WISy

WG RUNT

1 Ineaeuly
WISy
UWAINGIRIUNTME
UNTINEIFE WA UATEAITIA
UHTINE§ET19A 5 w3l
UMTIMeNdeTvAgaIU

W IMeETIvANa1UN
wmnendeswdigilaveainsallunsesyy
LAINYIRYATUATUNT ISR
WTIMeESegluiesTINsY
UAINGITUNEATANENT INYUIAUIUUY
URTINGIFUNYATANERS INGNVAANAUAT
1MINeaeLTeal
urInedude sl
UNINGFEYTN

1 INeaeul
WISy

WG RUNT

1IN aeuly
WISy
WNINGRUNT
UATINPIRBLIA A9
UAAINERYATUATUNTIL S0
ASHAVINITINYAT
audnioulvaiadunsziiesiv anaunas



I‘SHQI"E","' ... 1aud

JOURNAL OF AGRICULTURAL PRODUCTION

avardzisunnvin adulifuativaatheweddil 5 (2566) iuatuiiviliussusnisdesmszmiinds
faii Tuland Liflerlsfiarlidountas sudungsssumiugay ins1zazEudil 6 (2567) Wusiuly
sULUUMSUIMsIansNIaNsHannIsIMBnEasaziinsUiuAsuaneysaiiu ielviaenadestuinmsi
MyUszfiuaunnuesnsans mudermualmivesquédviiénsdnisasive (Ta) Wesnnsaswannssu
mMsinuasazAsUTeURBsure SuNsUstiulmilud 2567 Feussifiufveiinisuiuusaudly ieldsuutas
Hegnaty sndnmsiafuAsssionnsiiaiuuuisiou v3e Fast track welilifinnnuuanienvie
Lifusssuseszeznafinnsanunany vienislieiiuvenisans Tusiensienansérsdevheunauuny
fge flesnluszuunmstiufindeyaiitevhiuiuduresszuy Thailo vuslilideiiuvessasdy suil
Huaeadesvasiiegieiviinmsasuuadud 2567 Wusu wiliinazdsuuasednsls dmisiidang
Fosdnsiunazmunlldegmuinfennnmusinsans wazunauiiafsniogluauds

Tu 15 Fesvesatiugavinevesd 2566 4 Ssnsdliifomasouaguieunnanuludunisinuas seftvau
fiafls fiosrin visoliina usfitheeiidndureuirannnivhidedu o Aesumsduasunisinuns wiliihagunany

snule Afadeinzdulseleniiedenldinnidesusay wuiilniaduni Tugtn 6 Tl 2567 Tevlslml 4

Y

RRREIELE

399FNART1158 AT.5YY WIYAA
UTIAUENNS



01581SWanNNSSU
n ns

JOURNAL OF AGRICULTURAL
a 75 U ty PRODU cmN

MsnaINanAeilustau (Morus alba L.) weuNaNEMS19RuWe (Gracilaria spp.)
wazd1aveuNsEAen (Oryza sativa cv. Hom Kradang Ngah) iusnmsdraiiaguaim 1
19 degiuiiy 95w Ty 39957 [B0AN Auili FUNA Uay T FYE

HaYRIUTHIUINEIN U BUANALNUUINTIALRDSSH R AMATN YD INARA TN AR 10
sqyvauns §uiAn alywe weds uaz Jusy nednd

AMUFUNUSTENI9AMUVLILAT AU avasURanauansaaIaUsTNa UL
Yaanzargurauunu 20
1977 qulvg WNans wianadad widlve ingvd Juild eeunsndau uay nigau nesuy

nsUszgndldszuuasaumaAglaansinen1sIuunAnen iU YUY IR UINNN A
(Bretschneidera sinensis Hemsl.) Tusssusausinngneuuisninesan Jswinuiu 29
woan Al uvaulve orwiven ediy auiudes uay Imasal luen

Uadenfianuduiusivanuiuaznisufualunsldayulnsauanuiasdngiyvasnening
Hugnendunsdluuasuaiadeeduni ersrsasguszvsulaessvivuann 40
A1geu Iaprae Mg Uszniina ageniniue wehe) uay uavina) §sevs

Uadeniinadan1snand1InunInsgIunensduniduaanunsnsanaLiioansien JmIanzien 50
Fudmsa gavauwy Uee waslye weise 59930 uaz Walasse 1a3oe

Uadenfinadenisiidausalumsdasiumsndndnneldszuuinuasdunidveanunsns
WURNNANNTEUN d519005FUsz95U e U szvvuan? 58
Tuny e aeduge nalassa iaTer1 wua AnaRimd neualn e13Aian uax weuazwiu wnslvey

navaIMsiawdsnesauiunsldoyniadanasunlusenmn mmaduiidulsaniuis 66
9118 goudssiny UNNT ygUaen seWUS unedul Wolfram Spreer Uszueu aealu
uay ayal umsus

NavawdnsduUEYINTIENINTLasd1rivYRaAuaInsalun1TUY ey
Wan1ssyivlauazandnvasdaugunusad 1 74
19UT57 mievdy ygnd Wudugns usy Shsger ifenlausd

NN3ATVEDUNINBUAUBIAINE TUsIN ST uaziRIuInIABN Y SLUY A 84
qnty geanasalty 597 wangy ugua [unanidy Unial usnayns uaz @ANAT wunaianas



01581SWanNNSSY
n ns

da1sury (no) o

v d’l L '3 1% 4 I3 <
F1lnaaedn dgnuaun UL usuATEITIR 4
gaiand lnewa Fila arnvssau viadd yasmes way ngadugy dala

HaYIMIRSENIWaLa TagmzTiddonandnvaainunasugan3
Sy NEAKN USAT) T A ITIUNT NEWIAUN

SRS URSasRNINHYNTnsnaz i lukaznsa lusiugluaInda 9 wazaaduan
NavY1 Fa9au F51NE UIATNed 9yiBITIL dNTEY UAY 1NANIT AITUN)

Time of Flowering and Quality of Flowers in Thai Commercial Chrysanthemums as
Affected by Photoperiod and high night temperature
Piyatida Amnuaykan and Thanawat Rawdkhao

answavesleyaiuazdlowriladdenisaigidulauazansusznauiiuedn
wazWalausenvaINITRLINAY
aunne Yedaaly asunsal azideneeu usy Al Uxddaly

Az lun1smssuduatu

Guide for Authors

92

102

111

126

135

145
149



ﬁsa')suénnssu

0. WaNNSSUNISINUAS 5(3):1 -9
J. Agri. Prod. 2023

NSNAIUINARN9LUKLBY (Morus alba L.) WHUNENE1%S1
WU (Gracilaria spp.) Wazd1raunsensen (Oryza sativa cv.
Hom Kradang Ngah) Lf]umms'j'mﬁaaj"un'm

Product Development of Mulberry Leaf (Morus alba L.) Sheet
mixed with Pom-Nang Seaweed (Gracilaria spp.) and Hom-Kradang-
Ngah Rice (Oryza sativa cv. Hom Kradang Ngah) for Healthy Snack

WAUT TounNunin” 255U TNALIEY 3951 RN AYTN 8RR uas qAidy A3
Madeena Noitubtim” Wassamon Wattanayon Wijitra Choedchim Tasneem Somwong and
Wutthichai Srichuay

AUEINEIMERLazALlULaE NNINEIABUIITNATIVUATUNS T9TAUTIBIE 96000
Faculty of Science and Technology, Princess of Naradhiwas University, Narathiwat 96000

" Corresponding author: madeena.n@pnu.ac.th

(Received: 4 January 2022; Revised: 8 August 2022; Accepted: 30 August 2022)

Abstract

The objective of this research was to determine the appropriate ratio for the development of
mulberry leaf sheet mixed with Pom-Nang seaweed and mulberry leaf sheet mixed with Hom-Kradang-
Ngah rice as healthy snacks. It was found that the mulberry leaf sheet mixed with Hom-Kradang-Ngah
rice formula No. 4 received the highest overall acceptance score, followed by the mulberry leaf sheet
mixed with Hom-Kradang-Ngah formula No. 2. Both formulas were at the slightly favorable level. The
shelf life evaluated of mulberry leaf sheet mixed with Pom-Nang seaweed and mulberry leaf sheet
mixed with Hom-Kradang-Ngah rice which stored at room temperature for 3 months in 2 types of
packaging. There are aluminum foil bags and aluminum foil bag with desiccant. It was found that the
water activity, moisture content and total microbial content of the product tended to increase with
longer storage period. The quality of product was in accordance with Thai community product standards
(Roasted Seaweed). This research, mulberry leaf products are recommended to be packed in aluminum
foil bags with desiccant.

Keywords: Mulberry leaf, Pom-Nang seaweed, Hom-Kradang-Ngah rice, healthy snack
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Table 1 thlundeufinaumusnsdruuiinvea
Upssaluuinadivniunngas ieiusananowily
Fuguibuusiudauanslu Figure 1 ldfageinauud
Tugenedlwsiiau indelvduusiulag e aiiae
Uszana 0.1-0.2 WufluAs 111119ULaALEIBURAIY
gouauiou (Memmert 3u UF75, Germany) ﬁqm%gﬁ
60 eemwaldea Wunal 3 $alue (eundndo
Tumlouwiuliiignvarnseurazanutuiiitosni
Soray 7) dlosuasumunanisiviun tiluvdeuuniy
ONUNAATUIAUTENIU 3x6 LWURLUAT

Figure 1 Process of mulberry leaf sheet

Table 1 Formula of mulberry leaf sheet

Percentage
Formula Pom-Nang Hom-Kradang-
Mulberry leaf Tapioca starch
seaweed Ngah rice

Control 90 0 0 10
1 75 15 0 10
2 80 10 0 10
3 85 5 0 10
a4 70 0 30
5 80 0 20
6 90 0 10

MsUsziiuAuAINNIUsEaMMANRELAZ AU YU
Tagsu
UssillugunnnnaUssamdudauaznnuvey
1Ae5s8735 9-point Hedonic Scale lngaziiuu
Wity 9 vanefla weuniian uazAzIULWNAY 1
vaneds analdveuiniige Taegvaaeududiuiu
30 auduyaraly engsgning 18-50 T msdnwn

afsdlfafeldmdeisnnudaon Sovaandn S
Tumslsuwrulneidenimaasududugiisiauand
mamdavioinane wazazdoududilifvseinnng
witownsyislaaiands finasinnsussdiunseousy
Fud ndu seund edua (nunsev) wazAmuey
g vihnsdsvieealvignaaeuduiiaziiedng
TilfnaaouBuaosdaindetivditeunagou
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fogredaly Mwwnunisvaasswuuduaieluuden
auysal (RCBD) Uag AT e iHAN1TNAREIIE Analysis
of variance (ANOVA) wazilAs12ind uLANe9989
Anadelng Duncan’s Multiple Range Test

N3ANYID1ENSNUYBINAAS T UMD UM UNE
ANIINUUIAZTUNUDULHUNENT1IWDUNTEA9
onTUNL o ULHUNANAIVTIINUUIILAE
Tuvsleusukasi eSS UAzILIM SRSy
TnesmmnniignlundazUssianun@nyiongnisii
HanueluUTINe 2 dnwauy fe wosegiiilluvlesd
uazvasogiilounlesdiifimanaanutu (wostui)
\Rusnwwansnsifigamgiivies (28+2 °C) 1una
3 ifleu aviaiadiegnemn 1 iweu laun TaA1UTuna
Ydaszieeiesin a,, (Decagon, §u Pawkit, USA)
SapnANTy (AOAC, 2000) LaznaaeUUSINaTD
QAUVEETIIA (AOAC, 2000) THUHUMSVIARBILUY
quegauysal (CBD) WALIATIZINANITNAADINIY
Analysis of variance (ANOVA) Lagilassinsuuaneng
yradelag Duncan’s Multiple Range Test

NAN15I98UazIN50l
nsAnwsasdufimunzanlunsRaLINEA S ot
TunsiouununaaswaNusLaz Tt ULH LN EY
F1INRDUNTZAIN
SNUULVOINANN N UNLDULNUHANANNS 1Y
rsnsuaslumisuusunandhmennses s TlgmuTy
fdnwarUnngameiundnsiousiavnenziasy nans
AinsrevirUiinanidess madu uasnansUszdiy
AMAIMNIIUsTAMAUNALAE AN YR ULAETINYDY
nanSuglundouuiuNalans1ernusLazlumiou
WHUKELTIVEUNTEAIALERslU Table 2 wuln
ArUSunaiBassvesdn el umiouununay
amsenNueeglugae 0.39-0.41 uarluviouununas
dramounszdenoglutag 0.47-0.48 AUiinaindass
voslumlouudunaLaIrs1entuaLas luntauLHY
naud1aveunsEAsliinnuunnatanisaia
A1Usunadassveslumisunn unaud1avon
nagRsnanluntsuUNEL M eI WILANToY

FaArvsunanhdaszveslunlouudunanamsie
uuuanaylumlouniunandmeunszaardulunu
Wy IuRAR TG st menzasy SeUTina
hdasededlsiifu 0.6 (Fdnauninsgiundniosi
REINNTIN, 2547)

A1AuTurenan Sasilundeununas
amsenaunsegluYeTesay 5.34-5.46 uagluvieu
wHuNaN 1 IveuNSEANegluYIeTeLay 5.21-5.39
AnAuTuYe A fusilunsleunsunavaving
nuunaglumo s unaNT IeuN A kTR
uanFnensedia Welfieuiuinasgiundnfusivuy
fnuaeraliuia mnfnsansenutudedhifudosay
12 Kefurputurewdnfauslumleundunay
AMTENLUNILAZ I UMD ULNUNANTIMOUN T
Julumuanmsgiundndasigua (@dnnunnsgiu
HANSUTIgRAIMNTTY, 2558) FamUsinanidaszuas
AutEiluduitusegnafusnwnantusilae
sgifgtestunsaigiulavesgdunid AuTuw
hBasetae 0.6-0.7 qaundeinesiliermainnis
whudele Ao suwazdas (Cousin et al, 2005)

Han15UsTIUAMANMSUST AN auae
AMNTAULAETIN NUTIAMAINNIUTEa MU
AUTOUAUE 5810 LazAuteulnesIniax
WANAARY (p<0.05) dIUANYDUFIUNAY Az
deduda (Aunsev) ladfiauuandimisaia
nanSauTluvtioumsuNaENa s RN swazl UMD UL
HaudImeunsEAnlasuAzkUuAUYRUAUADY
Tuta 5.26-5.56 AuveUsuUNAUeYlutIl 5.28-5.56
ATLUUAMLYRUAUTAYABELUYI 5.22-5.62 A MYEU
#ud ndu uazsanegluseAuins 9 AzuLuALYEY
Fruilodiita (runseu) gluta 6.04-6.26 ATTEU
agluszavreulinties avuuuauteUlneTINeY
Tutae 5.52-6.36 ANuvevaglusEAuay 9 Uazyeu
Entdey vardnsasluniouusiurauavseninng
waglUMoUUNUNALT1I0UN AN TASHLUANLYOU
Tnsgauunninlunsieuuiy (Control) lnendnsiauel
Tumiouusiunauivennseisngasi 4 lesunsuuy
AnuweulnsIANNTign Ao 6.36 s0sawNABHARAAS]
TumiounrunaNA T BRI EATT 2 Wiy 5.68
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vosthifuity o1nsiafioquawdulddiniswam
wegwreoaiiensuausinnudesnisvesiuilan
Aunlildlasioguniw wu mewannemsingmn
fnsagauagiidunusoudlunisuinaiseis
Tudin (Ignacio et al., 2016)

Table 2 Water activity (a,), Yomoisture content and sensory evaluation score of mulberry leaf sheet

mixed with Pom-Nang seaweed and Hom-Kradang-Ngah rice

Water sensory score
Formula Y%moisture™
activity™ Color Odor™ Flavor  Crispness™ Overall liking
Control  0.40+0.01  536+0.08  5.28"+1.07 520+0.83 5.18°+0.63  5.98+0.51 5.30°+0.46
1 0.39+0.01  5.46+0.05  544°+0.67 5.28+0.54 526"+0.59  6.10+0.61 5.58°+0.49
2 0.41+0.12  5.34+0.05  556™+0.73 5.44+0.64 6.24°+0.79  6.04+0.53 5.68"+0.89
3 0.41+0.15  5.44+0.49 5.26°£0.88 5.32+0.62 5.22°+0.65  6.10+0.61 5.52°+0.50
a4 0.47+0.01  5.39+0.49  550"+0.84 5.56+0.50 5.62°+0.66  6.26+0.72 6.36°+0.63
5 0.48+0.01  5.21+0.45 5.32°+0.87 5.40+0.57 5.54"+0.61  6.20+0.57 6.12°+0.77
6 0.48+0.01  5.25+0.02 5.41°+0.67 5.42+0.61 528"+0.67 6.12+0.52 6.00+0.78
Remarks:  ““ Means with the different letters in the same column were significant at p<0.05

" Means not statistically significant
Values are the mean+SD (n = 3)

msfnwaremafuinwndnsiueiluniouuiuwey
amsenauuazTuntauLHUNENT1IMEUNTZAIN

\RenHARS g lunBULHUNANEIMIIENIUN
9571 2 uagndndausilundounsiunatvesnseian
ansi 4 Teglafuazuuuniseensulassiuunniian
TuwiazUssnmndnmorgmaiuremdndusiluges
ogfillemend Sewesegiidemondiinnandianunsa
fosffuuas era ndusa uazeuulFATaufiden
19u535991915 (Sarkar and Aparna, 2020) 1113
Wusnwwandausingamgiiveaduna 3 ieu nui
Wefusnuinandueiduszozaan 0, 1, 2 uay 3
AUnaBassromdnsiluviouusunasam
WUW19gns T 2 (Figure 2 (a)) FUsnanidasves
WAN AT U B ULHUN AN ERAU9gA ST 2 U559
wosogiiilleunaudiinuuane1aiu (p<0.05) Wiy
0.41+0.03, 0.44+0.02, 0.49+0.01 wag 0.53+0.02
AEIRY AUTIadaszveslumsiouusunan
amoNIU1gRTA 2 UTT9eeteqgiilonnloudiil

aﬁ@mmm%yuhjﬁmwLmeﬂ'quaaa Wity
0.41+0.03, 0.42+0.02, 0.44+0.02 way 0.49+0.01
Py AArsturesHAnSusluouLH N
améwmmmqqmﬁ" 2 (Figure 2 (b)) AATUVDS
NAR AT B ULHUNALN S BN 9gA T 2 U559
wosegiiillouvosdlifianuuansinmeada Wiy
Soway 5.43+0.09, 5.67+0.06, 6.00+0.08 wag
6.15+0.05 Ad U A Aue ARl UVLBULEY
NANAMHLUNGRST 2 UTsquesegiiinlendiil
arsgaaudulifinuuandianieaidfimify
5.43+0.09, 5.51+0.04, 5.61+0.04 way 5.72+0.03
pruddy AUTaidegdunigianun (Table 3)
S unanSusTums oL UALEN SN AT 2
UsTwesegiilleuend Wiy deendi 10, 1.2x10%
3.0x10° uay 5.2x10° lalaildendu audwiu dw
USunuideaunisiamunvowmanfasilunouisiy
NANAMHAUNERST 2 UTsquesegiiinlendiil
mi@ﬂmmsﬁu Wiy Yesndn 10, Wewnin 100,
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Figure 2 Water Activity (a) and %Moisture Content (b) of Mulberry Leaf Sheet mixed with Pom-Nang

Seaweed at Storage Period

NARAUN L UNUDUBHUNFNTIINBUNTEAAIN
d‘ A 2 o a o ¢ &
gnsl 4 Wausnwnandueiluszesnan 01 2 uae
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HANd 1NN TEAINENTN 4 (Figure 3 (a)) ANUTHN
19 ATEURNAN AU L UNU B U UKANT I DUNTEA NN
ai a o I '
gnfl 4 vsswesegiifloamlosdlifiauunnsnams
@Ay 0.49+0.01, 0.51+0.01, 0.52+0.01 uag
0.53+0.01 1uaeu AUSHNUDATEVDINAR AU
lunsiouunuraud1IMounsEAansi 4 ussares
a a s & I '

pailileunednfansganinutuliianuunneiamsg
anAinnu 0.48+0.02, 0.49+0.01, 0.49+0.01 uag
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ANANNTUVDINARN UN LUNUDUBHUNFN TN DU
ns¥Ragnsi 4 vssygetegiifleuesdlifiniy
LANANNSADRA WNNUSeay 5.21+0.08, 5.45+0.03,
5.56+0.03 wag 5.97+0.15 MUa1RU ANAIILTUYBS

wanfusilundeunnunandineunszdsngasi 4
usswesegiidouesdifiarsgaaruiulifaniy
LANAINERALIAY 5.21+0.08, 5.36+0.05,
5.42+0.08 uay 5.51+0.07 ARy Usunaude
QauvEdavun (Table 2) dwiurdntousiluniouusy
nad1IveunsySangms Tl 4 ussqresegiilloumond
whiu deenin 10, 2.2x10°, 4.8x10” uag 6.2x10°
Talafisonsu mudiu duuiinaideqauidiman
voswanfusilumsiouuiunautmennsyfengasi 4
ussyvetagiiisunosdifiansgaaudy iy
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Figure 3 Water Activity (a) and % Moisture Content (b) of Mulberry Leaf Sheet mixed with Hom-Kradang-

Ngah Rice at Storage Period

AUsnaniBase uazAesuTomER LT
TunsiouuHUHALAMSERINIgATA 2 UazHAnsToust
TumisuuunaudnIvennsedsngnsi 4 ussgues
ogfifleumiond warsosegiidemesdiitansgamiu
lifianuunnsnensadn widUiaidassiay
AAtuusTresegiildoumosdiiiansgaaiuiy
wiidnsin ilesonaunsatestummuduldAgaiil
AuandAnIAlilazN18A 1NV IHARSUNTNT
Wasuwlastiosni Ausunmhdasy danut uay
USunuideqaunidianunvomanSuslundouusiy
funlnfsdudessoznamafivuuiy auauds
yesusTYisiiinadensideudeve wanfasionmns
Wesnussysasifudditoatusentiou mnsitu uas

taglunisuuds uaetestumstuiouvestiogiurid
(Morris et al., 2006) mmﬁaﬂmﬁaﬁ’m%ﬁlﬁmmsam
yzdenasonuAINLazNISINUSNBINEn Al 19
T1un3eulaRuEsusITIUTIIgetegiiuuviand
awivinuideruridtosniimsussgmolnsfiay
iiasnanmnsadesiuriduuarlothléfini (seud,
2560) nsiivsnwmdnduaifinneseuuidlunivuy
Unadvuvugyana Tusinaidesdunistiasiian
dlalsutunisifivluanniedu (Hyun et al., 2018)
UTsILUUay IMATiWINZaNsEN AU Y
s lesandesfumuduldd (Zhou et al.,
2003)

Table 3 Microbial quality of mulberry leaf sheet at storage condition (CFU/g)

mulberry leaf sheet mixed with

mulberry leaf sheet mixed with

SO Pom-Nang seaweed Hom-Kradang-Ngah rice
period
Aluminium foil Aluminium foil Aluminium foil Aluminium foil
(month)
bag bag and silica gel bag bag and silica gel

0 <10 <10 <10 <10

1 1.2x107 <100 2.2x10° 1.5x107

2 3.0x107 2.1x107 4.8x10° 2.6x10°

3 5.2x10° 3.8x10° 6.2x10° 4.8x10°
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Effects of Mahajanok Mango Juice as a Substitute for Pasteurized
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Abstract

The purposes of this research were to study the effects of Mahachanok mango juice and pasteurized
milk on the physicochemical properties and sensory evaluation of pudding. The study determined the
appropriate ratio of Mahachanok mango juice as a substitute for pasteurized milk in five recipes: 0
(control formula), 30, 50, 70, and 100%. The results indicated that the addition of Mahachanok mango
juice increased redness (a*), yellowness (b*), total soluble solids (°Brix), crude fiber, and carbohydrate
content but decreased pH, firmness, springiness, moisture content, total ash, total protein, and crude
fat (p<0.05). Sensory evaluation results showed that the addition of Mahachanok mango juice decreased
odor, texture, and acceptability scores (p<0.05), while there was no significant difference in color and
taste scores (p>0.05). The suitable 50% Mahachanok mango juice had the highest texture and overall
acceptance and obtained similar color and taste scores to that of 100% pasteurized milk (control).
Therefore, the pudding using 50% Mahachanok mango juice and 50% pasteurized milk was the optimum
formula for Mahajanok mango juice pudding.
Keywords: Mango, Mahachanok mango (Mangifera indlica L. cv. Mahachanok), pudding, physicochemical
properties
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Table 1 Ingredient of milk pudding with different levels of Manachanok mango juice
Ingredient Formula
(%) 1 2 3 4 5
Manachanok mango juice 0.00 12.45 20.75 29.05 41.50
Pasteurized milk 41.50 29.05 20.75 12.45 0.00
Whipping cream 41.50 41.50 41.50 41.50 41.50
Gelatin 2.00 2.00 2.00 2.00 2.00
Sugar 15.00 15.00 15.00 15.00 15.00
Total 100 100 100 100 100
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B o1 £

(A) pasteurized milk and mango
juice 100:0

e ¥

— e —
(D) pasteurized milk and mango
juice 30:70

(B) pasteurized milk and mango
juice 70:30

(C) pasteurized milk and mango
juice 50:50

y ¥

(E) pasteurized milk and mango
juice 0:100

Figure 1 Pudding product with different levels of Manachanok mango juice substitute pasteurized milk

Table 2 Physical properties of Pudding product with different levels of Manachanok mango juice

substitute pasteurized milk

Total
mango Color i o
. Soluble Firmness  Springiness
e PH Solids; TSS (© (mm)
(%) L*) (@%) (b*) o s
(°Brix)
0 87.31+2.5%a 1.43+0.19° 20.67+1.13° 5.37x0.28" 23.56+0.51° 9555+7.3°  9.85+0.8°
30 82.89+4.68%° 4.23+1.14° 29.27+1.53° 5.16+0.15° 25.06+0.25° 87.19+1.9°  8.70+0.2°
50 78.29+1.45° 5.16+0.68" 34.45+2.11®° 5.02+0.89° 25.26+0.60° 80.96+3.5°  8.15+1.05"
70 78.86+£1.93° 550+1.48° 37.91+4.82° 4.82+0.03° 25.70+0.60° 75.58+1.6°  7.84+1.22°
100 79.08+2.54° 554+1.04° 39.22+3.03° 4.77+0.30° 27.03+0.40° 58.25+1.9°  7.02+0.94°

Remarks:

¢ Values with different letters in the same column are significantly different (p<0.05)

mMsdnszdauiinienienn ndvaswahedld
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yonuumaeslsd nsvnsassay atuf 364
WAl 2556 fvuaAIALdunsA-Ans (pH) Wit 6.7
FeeglusziuAeutnatiunans fsevmudndes esan



@ 9. WANNSSUNSINUAS 5(3):10-19
J. Agri. Prod. 2023

thaaudnlna (Lactose) uariinaunemanizfves
lagfuua Butter fat) Tuvasdithuzihadiaanudu
n3A-Ane (pH) 3.96 Faduaioglusziudsudrady
n3nEs wasiivSinavedaiiazangldviaun 14 aaem
U3n9 (T3 wazmniz, 2556) Suiilvthueaaslsawnd
Weeumu dethumaumasaweslsdlundnsios
Fedmalmaunsa-meliuwliianauaziiusunn
veudsiiazandldnomalundndneiiuualiufiaty
WA Susinas g sunnaunuu
wawesldddvasamnuiintumuiinahuzais
Fiuanntu
Mnmnneidnvuzdeduiavomaneiia
nsldhuzshamsunmaunuuimaaeslsd wui
Hanuuanansiued19lidedfgy (p<0.05) LanINada
Table 2 avgnsiiinisliusmaneslsddesay 100
(gnsmunax) fianuuiuie uagAnsiusagsian
wazdleviuuSinahurhdudiinaiinnudomals
Apnuutuie waznsrushiluualiuiianas stdl
Fumswluhuhiivinodusiudesas 3.3-3.5 uaz
lathudesar ¢ thaaluule fuszanadesas 5
JnduensonsTiiSinagsiian winvenwnaluthus
Foudnva fathahmaluanagrdnoglasa thamanag)
Hlosrsmedesudalinglaanazniudninaiisnenie
Wlldlundanuld (Biong et al., 2005; 33g, 2564)
FaflauTimandnsetudiufusgsiamsundiugiag
avavanesiiluguasusenaumslulainsm vidsann
nMaiiuden whasinnisameiaduihma dena
finusnnlunanzaiig Ae nglaa vynlaa uazelasa
(usdnuel, 2561) nssadnevassanfuminiinnuudauss
wazfinudnngureanamianuiuntafiiuiua
Tusfunayluifuge Wsiuilesgluanziigumaiigs
TuanavealusiuazFosdnduduen waziloan
samgiiasazifinnisaiisiusaifledelaseaing viily
Aenssauifuioneafuresdiunausing 9 dina
Tarnuuduswesaadiunnty fufudeanysinu
dununudigetuzing Sadunisanusunalusiu

wazlusiu Jaduandinaniindnitimihiliaaia
wiudouaraudangurosnaiiusnniy dewalv
mamﬁméﬁwm?ﬁyﬁtﬁmﬁuﬂ%mmﬁmsma Al
wazamdavguvesaiiuwiliiufianas (nsing ua
ARMY, 2561) HOAAGRITUNTNARDIVEY 1Y UazANE
(2559) fidnwin1sldiuudnTnanaunuusanly
wanFoinan wud grsiliviusdrilnadesas 100
TuusanuayiUtledu finnuuduagaarubaneu
veswationiian aiiums s minedossney
vosnnslulansn (@mnde) Jeflegienas 12.15 wasdl
Usanalusuuagludy Saduesdusznaudiddndln
auuiuiiouazAnuBavgurasaiiivsiosas
1.53 uag 1.02-1.07 pudduivindu

ms”imsﬁzﬁa\iﬁ‘ﬂizﬂaumaLﬂﬁﬁugﬁwamﬂé\iﬁ’t%’
druzsirsmsunnaunuunnaweeslsd
nMsiasgvesdusyneuniaiiiugiuves
nanfeuzihmaunuuumaeeslsd wanes
Table 3 HansVAAD: WU MstiivuzssluUsine
fundulundaSusinanmaunuuuniaaeslsd
fnasioUsinamnuty ¥ Tusiu Tufy @il way
arsTulawnsafiuanansfuegeived fynisada
(p<0.05) T,maﬁmsmqﬁLﬁmﬁuiuqmiﬂwsmamLquuu
wiaweslsddmaliusinaunuty ¥ Tusiy T
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Table 3 Chemical composition of Pudding product with different levels of Manachanok mango juice

substitute pasteurized milk

Mango Chemical composition (%)
juice (%) Moisture Ash Protein Fat Crude fiber Carbohydrate
0 83.95£0.99°  0.36x0.05"  3.91+0.06°  2.67+0.25°  0.16+0.04° 8.95+0.04°
30 83.77+0.14°  0.32+£0.02°  3.25+0.01°  2.52+0.14°  0.50+0.01° 9.67+0.01°
50 81.67+0.15°  0.42+£0.05*  3.16+0.02°  2.65+£0.04°  0.77+0.07° 11.33+0.07°
70 80.60+0.22°  0.21+0.03°  3.09+0.03°  2.19+0.05°  0.87+0.01° 13.04+0.01°
100 80.09+0.78°  0.29+0.05°  2.34+0.02°  2.11+0.01°  0.91+0.02° 14.26+0.02°

Remarks:

nsUsziiuANYaUNIUsEEMANEE
Lﬁaﬁwwamﬁm%wmﬁﬁﬁwmmquuﬂmLmu
wumaeslsdnngasunUssiluanureunaseam
duifa uansnad Table 4 wudn nsifinydunw
thugshanniuiinadednzuuuauvoudiuniy
Snvnunideduda UAZALYBULAETINYDINGUA UMY
AvaaeuTNwANANsiueE19iTedAny (p<0.05) weilud]
HARBAUYRUATUE wazsawId laenqusiiunu
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AAAzLUUYINGU 7.32 uag 7.74 audeiu dduen
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AnureUTRvAFe UL ATl ALY wanTs
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*¢ Values with different letters in the same column are significantly different (p<0.05)
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Table 4 Sensory attributes evaluation of Pudding product with different levels of Manachanok mango

juice substitute pasteurized milk (N = 50)

Mango sensory evaluation
juice (%) Color Odor Taste Texture Overall acceptance

0 7.16+1.16 7.98+0.82° 7.06+1.03 7.14+0.14%° 7.24+0.08°

30 7.24+1.31 7.28+0.21°  7.18+1.18 6.74:+0.09° 7.10+0.17°

50 7.18+1.22 7.54+0.81° 7.16+1.05 7.32+0.16° 7.74+0.19°

70 6.84+1.11 7.1240.09°  7.09+1.35  7.12+0.07% 7.48+0.43°
100 7.00+1.16 7.09+0.23¢ 7.34+0.98 6.78+0.11° 6.08+0.39¢

Remarks:  ““ Values with different letters in the same column are significantly different (p<0.05)
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Abstract

Harvesting oil Palm’s fresh fruit bunch (FFB) at right stage of ripeness is to ensure optimum quality,
quantity of oil production, and profitability of the industry. Therefore, the objective of this research
was to determine the relationship between thickness and firmness of mesocarp of oil palm bunch
component at different of maturity stages. Oil palm FFB was harvested and grouped into three maturity
stages by numbering the fruits detached from bunch including from 1 to 10, 11 to 30, and 30 to 40
fruits, respectively. The inner and outer fruitlets of spikelet were collected from bottom, middle, and
top parts of FFBs the samples. Fruitlets of FFB samples were used to thickness of mesocarp, firmness,
percentage of oil per fruit, and the percentage of oil per bunch. Results of current study showed that
the firmness value of the bunch, for 30 to 40 fruits was related to the top part of the bunch (outer
spikelet) with 49.43 newton (N). The correlation between the percentage of oil per brunch and thickness
was r = 0.57 and the average thickness value of fruits in middle part of bunch (outer spikelet) was 0.8
centimeter. Moreover, the relationship between percentage of oil per fruit and the thickness values
of mesocarp in different regions were correlated which represents that higher thickness leads to higher
percentage of oil per fruit. Ripeness stages of oil palm bunch affect the percentage of oil palm per
bunch.

Keywords: Ripening, tenera, oil content, physiology
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Table 1 Mean values of different parts of bunch for firmness values at ripening stages

Total number of

Fruits from layers of

Firmness (N) of fruits from three regions

empty fruitlet sockets each region Dot Middle Top
1-10 outer spikelet 59.59+11.3 56.26+12.2 55.46+11.6
inner spikelet 65.88+10.8 65.18+10.6 64.6+10.1
11-30 outer spikelet 58.37+12.4 56.81+13.0 54.97+12.8
inner spikelet 64.49+11.0 64.39+10.3 63.76+9.6
31-40 outer spikelet 51.65+13.4 51.95+12.7 49.43+14.9
inner spikelet 53.87+17.3 54.3+15.7 52.56+16.4
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Figure 3 Relationship between oil per bunch (%) and the firmness values of mesocarp in different
regions of oil palm fruit brunch; the outer (a) and inner (b) fruits in bottom part of bunch; the outer

(c) and inner (d) fruits in middle part of bunch; the outer (€) and inner (f) fruits in top part of bunch
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Table 2 The thickness values of fruitlet in different regions of oil palm fruit brunch

Total number of

Fruits from layers of

Thickness (cm.) of fruits from three regions

empty fruitlet sockets each region bottom middle top
1-10 outer spikelet 0.75+0.18 0.79+0.18 0.80+0.18
inner spikelet 0.53+0.10 0.53+0.10 0.54+0.10
11-30 outer spikelet 0.77+0.20 0.8+0.19 0.80+0.20
inner spikelet 0.57+0.15 0.55+0.10 0.55+0.12
31-40 outer spikelet 0.8+0.21 0.8+0.23 0.82+0.24
inner spikelet 0.67+0.23 0.61+0.07 0.62+0.18
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Figure 4 Relationship between oil per bunch (%) and the thickness values of mesocarp in different
regions of oil palm fruit brunch; the outer (a) and inner (b) fruits in bottom part of bunch; the outer
(c) and inner (d) fruits in middle part of bunch; the outer (e) and inner (f) fruits in top part of bunch
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Thomas et al., 1971) Fadumnumunvenddenuen
Yomraeisrezrasing o Jeldfinnuunndieiy
M9EEN UBNINEANUENTUSEWINIAUUTeq
Wasnuonwarevunavilesifudiisudonzans
TndiAssiu Feiuwildauduieddunsusadula

anautuiiawazarsmuiianeeiudiniusona
Wedudhsudenavesduintulusses
ANNgNA1aiY (Table 3) wud1 Tuynszezvenis
gnunnalusurisonauuuazans dulau a1 uaz
Uanenzane fidedifumitusenaldunandnefiuma
adR (29-36 Wesdusena) enadululddlonvane
finasae maUdnisuinmamgamsdaamesihiuy

Table 3 Percentage oil per fruitlets in different regions of oil palm fruit brunch

Total number of Fruits from layers of

oil per fruitlets (%) from three regions

empty fruitlet sockets each region bottomn middle o
1-10 outer spikelet 32.89+6.7 33+6.2 32.82+6.8
inner spikelet 31.67+7.7 31.88+7.2 31.5+7.4
11-30 outer spikelet 34+8.8 33.62+8.5 34.09+8.6
inner spikelet 33.40+8.6 32.82+8.4 33.26+8.3
31-40 outer spikelet 30.09+6.7 29.06+5.6 30.64+6.4
inner spikelet 27.44+14.5 27.78+14.8 32.19+5.9
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Figure 5 Relationship between oil per fruit (%) and the firmness values of mesocarp in different regions
of oil palm fruit brunch; the outer (a) and inner (b) fruits in bottom part of bunch; the outer (c)
and inner (d) fruits in middle part of bunch; the outer (e) and inner (f) fruits in top part of bunch
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Figure 6 Relationship between oil per fruit (%) and the thickness values of mesocarp in different regions
of oil palm fruit brunch; the outer (a) and inner (b) fruits in bottom part of bunch; the outer (c)
and inner (d) fruits in middle part of bunch; the outer (e) and inner (f) fruits in top part of bunch
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Table 4 Palm oil per bunch (%) at different stages of ripeness

Total number of empty fruitlet sockets

Oil per bunch (%)

1-10
11-30
31-40

25.20
26.34
27.09

27.50

27.00

26.50

Oil per bunch (96

26.00

25.50

25.00

y = 0.9416x + 24.326
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Total number of empty fruitlet sockets

Figure 7 Percentage of oil per bunch at different stages of oil palm
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sinensis Hemsl. Natural Potential Site Identification in Doi Phu kha
National Park Nan Province
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Abstract

The objectives focus on 1) clarify the forest structure with existed of Bretschneidera sinensis
Hemsl. in natural site 2) to detect the relationship between some physical and soil properties and of
B. sinensis Hemsl. and 3) to apply GIS for classification of natural potential site of B. sinensis HemsL. in
Doi Phu Kha National Park, Nan province.

The result shows that plant community of B. sinensis Hemsl. was identified as hill evergreen
forest. It was consisted of plant in 18 families, 26 genus and 28 species. The most important species
were Macaranga denticulate, Bretschneidera sinensis, Elaeocarpus braceanus, Schima wallichii and
Syzygium helferi at the IVl of 62.25, 41.85, 25.71, 22.90 and 16.52 respectively. The relationship model
of some physical factors and soil properties using linear regression analysis has shown the accuracy
level of 51%. The significant factors are including slope, aspect, elevation, distance from surface water,
particle of sand, silt, clay, soil reaction, organic matter, phosphorus, potassium, magnesium, and calcium.
The natural potential site identification for B. sinensis Hemsl. Using GIS has shown the high potential
levels of 315,532.81 rais or 504.85 km?, moderately potential levels of 448,798.44 rais or 718.08 km?
and low potential levels of 294,029.68 rais or 470.45 km?

Keywords: Geographic Information Systems (GIS), Bretschneidera sinensis Hemsl., Doi Phu Kha National Park
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Figure 1 Plant community data collection plot (size 20 meters x 50 meters)



@ 9. WARNSSUNISINUAS 5(3):29-39
J. Agri. Prod. 2023

2) enuduiusvestafeiindeniun1susing
YDIFUBNN)ANATUTTTUYIA

P

2.1) yhnsfvuegaiufiegnwiadl 80 90

a

nszwasouaquluiiuiidny uladugaiinuuas
Tinusuuyna1 913U 17 uay 63 90 aud1au

2.2) mMsuunviiaiug ndiloduunyia
ws5auls] (Office of the plant, 2019)

nsafanuuinaes (Model) Anuduiusves
Tadgnameninuazauaudifuniuaiiviedsens
UNTUTING VRIFUTNAANETINTIA USnug ey
wiinnfinesnal Janint (Kamyo et al., 2016)

1) dayaninunignIn Usenauig Aues
MnseRUtmee osnfiadiuata uaIndy way
$HHIIINUNENN

2) Jeyanmuativesiu dilunsiiuiiegnedu
Tnsnsguenifiuiu (soil core) fiszsfu 0-30 w3
iiothluiiasgsinnudunsasng eyaiafunsie
Ausu fuwiled BuvseIngludu Wearea nuvadey
wAaWes uazuinii@ey (Table 1)

MlasEdeya

1) avtiaudnyveswiiald (importance
value index, IVI) \unasiuvesainudduing
AANILALEUITS LagAANUNULULENANS (Marod
and Kutintara, 2009)

2) a$runugiinmsduuniudousen (profile
diagram)luumé?q (vertical) hazki351U (horizontal)
warn15UNARuITEUYEN (crown cover diagram) daA
fiwunuiiinisturesiummnan SremuiBmsves
Marod and Kutintara (2009) wag Whittaker (1970)
lauA ﬁ’mﬁuumé’umu@uéﬂawﬁssﬁuLﬁmaﬂ (DBH)
TPUINAIINGS (HE) Vianun i’mmmmmqqﬁulﬁﬂ
(Hb) TAvUINAINATINVB IS O UL

3) ApsigauiAnienien niasiaivesiu
waludruvenilofu (BUNIARUNTIY AUTIU LAY
Auwnile) avmdunsaang SunseTngludu eavlesa
Tnunalden waaleu wasuwundifon 3aii3snns
AAswARnIzveLRazARILansly Table 1

Table 1 Analysis of soil properties obtained from survey sites (Blakemore et al., 1987)

Soil properties

Method of analysis

. pH

. Sand

. Silt

. Clay

. Organic matter
. Phosphorus

. Potassium

. Calcium

O 00 N O U1 A W N =

. Magnesium
10. CaCO,

pH meter

Hydrometer method of particle-size analysis
Hydrometer method of particle-size analysis
Hydrometer method of particle-size analysis
Walkly and Black

Bray |

Atommic absorption spectrophotometer
Atommic absorption spectrophotometer
Atommic absorption spectrophotometer

Atommic absorption spectrophotometer




4) enuduiusuiladeuindeniunisusing

VBIRNUYNNANA

anfunislaeldaunisannagidadunss
(linear regression analysis: LRA) il

fuusnu () lawa nsusnguaslivsing
VBIRUINNNAT

FuUssiu () laun

X1 = (elevation) sedudumimgsain
dwzia (uns)

X2 = (slope) $o8azALAINTU

X3 = (aspect) 93A7iARIUAN (99¢1)

X4 = (distance water) S58EH1AINUMANN
N9 (WAs)

X5 = (pH) Adunsasiig

X6 = (exchangeable magnesium)
wuniiBeuiiuaniudeuls (opm)

X7 = (sand) So8avveIUNMANTIY

X8 = (silt) SovazvotounANTIBLle

X9 = (clay) SevarvetounIAmiled

X10 = (organic matter) duvseinglufiu

X11 = (available phosphorus) Waanesa
Fduuselewd (ppm)

X12 =
TnuvaBeuiiwaniudeuls (opm)

(exchangeable potassium)

X13 = (exchangeable calcium) LAaiGe
fiwanwasuld (ppm)

X14 = (exchangeable CaCO,) unalde
ASUBLIUA (CaCo,)

Tnefiaun1sidadu vieaunisiuansni
duiussendng Y uag X azagluglaunisidady lag
141Usunsu R (Development Core Team, 2010) il

Y =30 + B1x1 + 2x2+..4+ 314x14 + e

W30 E(Y) = RO + B1x1 + 2x2+....+ [ 14x14

Tned -0t < E(Y) < O

io e Ao AnuAmAlAdoUBLSE

B0 A @IWAALNY Y 138 ANTBY Y
e X fidudu o

R1 e mnudi (slope) wdeAdUUsEANS
ALOADDY
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Fetlaunnsmuduniug fe
Y =f (X1, X2, X3, X4, X5, X6, X7, X8, X9, X10,
X11, X12, X13, X14)

5) fnEnNANLWENZAINTUTINYAUTLNYAT
lngUszendldsvuuasaumagiamans
mensdnasdeyalieglusuvesdayai

fiufl (spatial data) JUuuUlAssainesIames (raster
format) Yu1AYBINTA WY 25 1A x 25 LUAT
(Kamyo et al., 2016) Lﬁ@lﬁaamﬂﬁaqﬁuﬁagaﬁlﬁmﬂ
awafisudiazihanlflunisidedemanioniw
FedayafinduariiasesiBanuifife

5.1) uduaugs (contour line) iidann
waufian g iUsEMAveInsULHUTINISINAS @Y
1:50,000 luguUvestoyaiiadu (linear feature)
Afiunsdnaiadeyaludnuue 3 4@ aglduuy
$raesiinrziduiumiugadans digtal elevation
model) iiioTinesinar dnvindeyaifsiuiivostiade
ATwgaIEAUT e Auataty uasfiadiuain
(Kamyo et al., 2020)
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L%nﬁ”uﬁiugmmmm (point feature) WIMIEIU
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yyaufiufegsluiufiseisnsaiaduszesinenis
(buffering) Tnaidunisfvunaiasiidnsunisasn
swoyiuruluiuiiinw
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P
a A Al

L‘(quumglugmﬁuwh (interpolation) Wunsviune
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wiallanwszuvasauna)imans alvinaanseenin
Lﬂusﬁaaﬂauwmama% (raster Format)

5.4) mia‘hLLuﬂﬁﬂamwm'ﬁuﬁm’amsﬂi'mg
voRuruy A lusssugIAadun1siaeIgnig
AlRFNERS (arithmetic operations) Ingldaun1sninu
dutusiildannisaauvudiandy 4o 2 udiase
iemadnenmdsiuiivesnuiminzaslunis
Unnguassiuzungn tneudsssdudnenimesnidu
3 syudemssuundulperfide (Kamyo et al.,
2017)
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(Figure 2)
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Figure 2 Crown cover and profile diagram of the Bretschneidera sinensis Hemsl.
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Fraun1sve U U aRseLdUR ST NSRS
wuuanaeeiBady aansaesunglast

Bret S = 4.51 + 0.028 PH - 0.000057 CaCo
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winiiBen wansiduramgeiuldFluiuifienw
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Table 2)

Table 2 Suitability area for Bretschneidera sinensis Hemsl. by Linear Regression analysis

Regression Analysis

Suitability level

Rai Km? %
Low 294,029.68 470.45 27.78
Moderate 448,798.44 718.08 42.41
High 315,532.81 504.85 29.81
Total 1,058,360.93 1,693.38 100.00
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Figure 3 The potential of the suitable area of the Bretschneidera sinensis Hems|.
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Abstract

The objective of this study was to study the factors related to knowledge and practices in using
medicinal herbs of organic vegetable farmers in Vientiane Capital, Lao PDR. The samples used in this
study were 134 organic vegetable farmers in Vientiane Capital, Lao PDR. The data was collected with
interview forms and questionnaires with a confidence value of 0.75. The data was analyzed by descriptive
statistics and enter method of multiple regression analysis.

The results showed that most of the farmers were male with an average age of 46.7 years, with
the education level of secondary school (M3). Their average organic vegetable farming experience was
6.25 years. There were 5.3 household members and the average household workers were 2.6 people.
AUl of them spent their own funds to invest the organic vegetable farming, and most of them had no
debt in 2020. The average income of selling organic vegetables in 2020 was THB 148,150.55 with the
average cost of growing organic vegetables at THB 44,607.25. In 2020, they had not contacted with the
agricultural extension officers, but they received news via the channels of farmer friends and the
internet. The hypotheses testing showed that the farmer’s experience was statistically significant

correlated at 0.01 level with the knowledge of organic vegetable farmers. While the education was
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statistically significant correlated at 0.05 level and the experience of growing organic vegetables was
statistically significant correlated at 0.01 level with the practices of using the medicinal herb in organic
vegetable growing.

Keywords: Knowledge, practices, organic vegetable, medicinal herb
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Table 1 The total score of number and percentage of knowledge about using medicinal herbs to control

insect pest of organic vegetable farmers

Level No. of farmers %
Low (between 0.00-7.00 score) 1 0.75
Medium (between 7.01-14.00 score) 88 65.67
High (between 14.01-21.00 score) a5 33.58
Total 134 100.00
X =1351 SD = 2.386 Min-Max = 5-18 Level = Medium
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Table 2 The total score of number and percentage of practices about using medicinal herbs to control

insect pest of organic vegetable farmers

Level No. of farmers %
Low (between 0.00-7.00 score) 0 0
Medium (between 7.01-14.00 score) 98 73.13
High (between 14.01-21.00 score) 36 26.87
Total 134 100.00
X = 12.44 SD = 2.674 Min-Max = 8-20 Level = Medium
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Table 3 An analysis of the relationship between independent variables and farmers’ knowledge in

using medicinal herbs to control insect pest of organic vegetable farmers (N = 134)

Variables Unstandardized Coefficients t Sig.
(Constant) 10.423 8.002 0.000
(1) GENDER 0.753 1.813 0.072
(2) AGE -0.009 -0.411 0.682
(3) EDU 0.032 0.474 0.636
(4) LABOR -0.053 -0.263 0.793
(5) EXPENSE 4.095E-06 0.503 0.616
(6) INCOME -3.580E-07 -0.120 0.905
(7) DEBT -5.977E-06 -0.876 0.383
(8) OFFICER 0.389 0.825 0.411
(9) MEDIA 0.498 0.942 0.348
(10) EXPERIENCE 0.348 4.756 0.000**
(11) AREA (rai) 0.035 0.836 0.405
(12) OUTPUT (kg) 1.007E-05 0.111 0.912

R =0.589 R = 0346 SEE = 2.022 F=5.344 Sig. of F = 0.000

Remarks:  **Statistically significant level at 0.01
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1NN (Table 4) donAdesiu algdl uaznvia (2563)
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Table 4 An analysis of the relationship between independent variables and farmers’ practices in using

medicinal herbs to control insect pest of organic vegetable farmers (N = 134)

Variables Unstandardized Coefficients t Sig.
(Constant) 7.360 4.829 0.000
(1) GENDER 0.401 0.826 0.410
(2) AGE -0.003 -0.138 0.890
(3) EDU 0.171 2.151 0.033*
(4) LABOR 0.177 0.754 0.453
(5) EXPENSE -3.917E-07 -0.041 0.967
(6) INCOME 4.601E-06 1.319 0.190
(7) DEBT -5.667E-06 -0.710 0.479
(8) OFFICER -0.031 -0.056 0.956
(9) MEDIA 0.728 1.177 0.241
(10) EXPERIENCE 0.289 3.380 0.001**
(11) AREA (rai) -0.024 -0.483 0.630
(12) OUTPUT (k) 7.010E-05 0.657 0.512

R=053 R =0287 SEE=2366 F=4.064 Sig of F=0.00

Remarks:
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*Statistically significant level at 0.05; **Statistically significant level at 0.01
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Abstract

The study was conducted to investigate: 1) socio-economic attributes and knowledge about
organic agriculture standards of farmers; 2) rice growing practice under organic agriculture standards of
the farmers; 3) factors effecting organic rice growing practice of the farmers; and 4) problems encountered
and suggestions about organic rice growing practice of the farmers. A set of questionnaires was used
for data collection administered with a sample group of 125 organic rice farmers in Mueang district,
phayao province. Obtained data were analyzed by using Multiple regression and descriptive statistics.

Results of the study revealed that most of the respondents were male, 59 years old on averages,
married, and elementary school graduates or below. They had 4 household members and 4 workforce
on average. The respondents had 6.01 rai of an agricultural area and earned an income from organic
rice growing for 30,732.46 baht per year on average. The respondents perceived new or information
about organic rice growing for 87 times per year on average and mainly through the television. They
contacted the agricultural extension worker twice a year and the organic rice farmer group twice a year
on average. The respondents attended a training or rice growing under organic agriculture standards
twice a year on average. Most of the respondents were not village committee members and they did
not have any social position.

Findings showed that the respondents had a moderate level of organic rice growing practice. The
following factors had on effect on organic rice growing practice with a statistical significance level: age,
training on rice growing under organic agriculture standards, and knowledge about organic agriculture
standards. The following were problems encountered: complicated data recording system, diseases,

insects/weeds, and low price of yields. The following were suggestions by the respondents: 1) concerned
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agency should prepare a simple data recording system; 2) a training on pest prevention and control,
and 3) support the price of organic rice to be higher than general rice.
Keywords: Organic agriculture, organic-rice farmers, Phayao province
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Table 1 Practice onrice cultivation under organic farming standards of farmers Mueang district, Phayao

province (n = 125)

Practice on rice cultivation under organic farming

X S.D. Description
standards of farmers

1. Rice growing area 4.53 0.35 Highest
2. Water source 4.14 0.23 High

3. Soil and fertilizer management 4.64 0.42 Highest
4. Quality management on production process before harvest 4.85 0.29 Highest
5. Harvesting and post-harvest practices 4.05 0.56 High

6. Yield transportation, keeping and collecting 4.65 0.40 Highest
7. Processing 4.56 0.54 Highest
8. Sorting for packaging 4.33 0.56 High

9. Data recording and filing 4.11 0.41 High
Total 4.43 0.29 High
Remarks: 4.51-5.00 = Highest 3.51-4.50 = High 2.51-3.50 = Moderate 1.51-2.50 = low 1.00-1.50 = Lowest
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Table 2 Factors Affecting Rice Cultivation under Organic Farming Standards of Farmers Mueang

District, Phayao Province

Dependent variable

Independent variables

rice cultivation under organic farming standards of farmers

B t Sig.
1. SEX .075 1.394 .166
2. AGE .008 2.142 .035%
3. STAT 016 375 .708
4. EDU 017 137 463
5. FAM -.003 -.161 873
6. LAB 011 953 .343
7. AREA -.001 -075 .940
8. INCOM 8.544E-9 .007 .995
9. DEBT 8.095E-8 .607 .545
10. EXP .002 .625 .534
11. INFORM T7.713E-6 .040 .968
12. OFFICER .001 .097 923
13. CONT .006 501 617
14. TRAIN .046 2.054 .042*
15. COMM .087 1.384 .169
16. POSIT .104 1.616 .109
17. KNOW -.136 -.232 .014*
Constant 3.614 11.836 <.001

R*= 0.257 (25.7%) F=2112 Sig. of F = 0.011°
Remarks: * Statistically significant level at 0.05 and ** Statistically significant level at 0.01
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Factor Affecting the Participation in Vegetable Production Extension
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Abstract

The objectives of the study were farmer’s participation in vegetable production extension under
organic farming system and factors affecting of farmer’s participation. Data were collected by
questionnaires with a sample of 246 farmers in Luangprabang Province, Lao People’s Democratic
Republic. Statistical techniques user were percentage, mean and multiple regression analysis. The
results found that the farmers had a high level of participation in extension of vegetable farming under
organic farmers system (on average 3.55). The aspect with the highest mean was the benefit received,
followed by the evaluation, decision and practice aspect, respectively. The factors affecting farmer’s
participation with a positive statistically significant level was agricultural income and experience in
organic vegetable farming. While, a negative one was organic vegetable farming area.

Keywords: Participation, Vegetable production Extension, Organic agriculture
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Table 2 Farmer’s Participation in Extension of Vegetable farming under organic agriculture system in

Luangprabang Province, Lao People’s Democratic Republic (n = 246)

Participation in Extension of Vegetable farming

. . S.D. Level of
under organic agriculture system

1. decision-making activity 3.45 513 Neither agree nor disagree
2. operational activities 3.54 .499 Agree

3. benefit 3.62 535 Agree

4. evaluation activities 3.61 .506 Agree

Total 3.55 513 Agree
Remarks:  4.21-5.00 = Strongly agree 3.41-4.20 = Agree 2.61 -3.40 = Neither agree nor disagree

1.81-2.60 = Disagree
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1.00-1.80 = Strongly disagree
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Table 3 factors affecting farmer’s participation in Extension of Vegetable farming under organic

agriculture system in Luangprabang Province, Lao People’s Democratic Republic

Independent variables

Dependent variable

Participation in Extension of Vegetable

farming under organic agriculture system

B t Sig.
1. SEX .035 .644 .520
2. Age .000 -.060 .952
3. Educational attainment .001 .028 978
4. Marital status .041 706 .481
5. No. of household members .065 2.677 .008
6. Household land holding -.054 -1.988 .048
7. Incomes earned from the agricultural sector 1.021E-6 1.909 .049
8. Information perception about organic vegetable -.001 -.400 .690
production
9. Experience in organic vegetable growing .010 2.291 .023
10. Agricultural Extension worker contact 136 -1.725 .086
11. Training/education trip on crop production under .024 314 754
organic agriculture system
12. Participation member of an agricultural group .046 -911 .363
13. Knowledge of vegetable production under organic -.004 -.360 719
agriculture standards
Constant 3.159 7.966 .000
R® = .244 (20.40%) F=3.263  Sig. F=0.000"
Remarks:  Statistically significant level at 0.05, ~ Statistically significant level at 0.01
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Abstract

This study was about the effects of pruning combined with the application of silver nanoparticles
on fruit quality of oranges with greening disease. The experiment plan used 2x3 Factorial in Completely
Randomized Design. The first factor consisted of pruning and no pruning. The second factor consisted
of 3 types of silver nanoparticles injections: 1. Only one injection, 2. Two injections 7 days apart, and
3. Two injections 14 days apart. As a result, pruning affected to fruit drop of oranges which was less
than no pruning, with an average of 8.68% and the oranges contained vitamin C which was as high as
21.25 mg per 100 ¢ of fresh weight. When considering the mutual influences between the factors, it
was found that pruning combined with silver nanoparticles had no effects on fruit drop, circumference,
amount of total soluble solid (TSS), amount of Titratable acidity (TA), ratio of TSS/TA and the amount
of vitamin C. However, pruning combined with a onetime injection of silver nanoparticles resulted in
the yield of oranges with the maximum fresh weight of 76.36 ¢/fruit.

Keywords: Greening disease, pruning, silver nano
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(Table 2) Wil Stephano-Hornedo et al. (2020)
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1#nd1291 nsldBanedunluaunsoansiuiuie
wuAfieanmanisiinlsaniuilsgeia 90 wWesidud
waznsmuAsisaiunsannisseuieedtsamelugiy
(151550, 2527) 3ehlrduduiilasunisiaudis
ffunmsdafanosunluiiviiuimiinadsgani
Fuitlilasunssudais Feaenndasiu Chiti et al.
(2006) Fi51897W31 MsFAusRsTinavilivenadily
Sruruna vmdnea wazvuianaiiv3unannnndd
nslaidaussia Tae fisia (2529) ndmi madinusiaia
figndesazifiunsannsuegiemssenineis Javiili
finsavauesfifissnedmiunisimunisady
Wulsludaumng o vosauie

Table 1 Shows fruit drop, fruit diameter, fruit circumference and fresh fruit weight of the fruit after harvest

fruit Fruit Fruit
. . Fresh fruit
Treatment drop diameter circumference . v
y weight (g)
(%) (mm) (mm)

Factor A

No pruning (A,) 10.10° 52.89 166.21 70.94°

Pruning (A,) 8.68" 54.44 171.10 75.25°
F-test *% ns ns *%
Factor B

1 time (B,) 9.65 53.52 168.21 72.84

2 times 7 days after the first (B,) 9.45 53.59 168.42 72.65

2 times 14 days after the first (B,) 9.07 53.88 169.33 73.79
F-test ns ns ns ns
Factor AX B

AdB, 10.64 51.77 162.69 69.33°

AB, 10.06 53.30 167.51 71.10*

AB, 9.59 53.59 168.42 72.39%

AB, 8.67 55.28 173.73 76.36°

A.B, 8.84 53.88 169.33 74.19™

AB, 8.55 54.17 170.25 75.20"
F-test ns ns ns **
CV (%) 6.94 3.41 3.41 1.13
Remarks: ns = not significantly different, ** = significant difference at p<0.01, ¥ = Means followed by the

same letter within each column are not significantly different according to DMRT.
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AN LAY INaduMAINTIAURY
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e lnefidadeegil 10.01-10.28 ssmuind
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(fisin%, 2529) dewalritvldusmemsiiiomesio

nsiaIAuAINNG 1 Embleton et al. (1966)
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winpAulnazdsnalvinaduiiviinadmiuiifiugedu
ueivie 2 tadulifiufduiusiunsadalaeianads
YSunaddnniiuGseing 20.77-21.31 fiadn3usie 100 n3u
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wuiu Wy gnsnslide lee quidanual (2530)
IvinsAinsinslideges 9-24-24 way 15-15-15
wuin msliefananludiinaiigeasdmaliiin
nlurandniuultaanas 3 Saleem et al. (2008)
wui1 Uhinansaiilninsaldazanaaienaduiieny
iy

Table 2 The chemical quality of the fruit after harvest

Ascorbic acid

Treatment TSS (°Brix)”  TA (%)  TSS/TA ratio y
(mg/100gFW.,

Factor A

No pruning (A,) 10.01 0.44 23.43 20.89"

Pruning (A,) 10.28 0.43 23.74 21.25°
F-test ns ns ns *
Factor B

1 time (By) 8.64° 0.41 21.48 20.79

2 times 7 days after the first (B,) 11.22° 0.45 25.42 21.22

2 times 14 days after the first (B,) 10.58% 0.45 23.86 21.20
F-test * ns ns ns




9. WaNNSSUNISINUAS 5(3):66-73
J. Agri. Prod. 2023

Table 2 The chemical quality of the fruit after harvest (Cont.)

Ascorbic acid

Treatment TSS (°Brix)”  TA (%)  TSS/TA ratio y
(mg/100gFW)
Factor Ax B
AyB, 7.58 0.40 19.36 20.27
AB, 11.59 0.44 27.17 21.16
AB, 10.87 0.47 23.77 21.25
A.B, 9.70 0.42 23.61 21.31
AB, 10.85 0.46 23.67 21.28
AB, 10.28 0.42 23.96 21.16
F-test ns ns ns ns
CV (%) 16.23 7.58 12.89 1.46

Remarks: ns = not significantly different, * = significant difference at p<0.05, ¥ = Means followed by the same
letter within each column are not significantly different according to DMRT.

Figure 1 The characteristics of the citrus fruits after harvesting for treatment: (A) A;B,, (B) A,B;, (C) A,B,,
(D) ABy, (B) A;B, (F) A,B,
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Abstract

The objective of this study was to evaluate the effect of population ratios of Pathum Thani 1
(PTT1) and weedy rice on plant growth and yield competitive ability. Two pot experiments were laid
out in completely randomized design (CRD) with 5 ratios of PTT1:weedy rice (4:0, 3:1, 2:2, 1:3 and 0:4
plants per pot) and 4 replications. Experiment 1 explored the effect of population ratios of PTT1 and
weedy rice on seedling growth. Ten-day-old seedlings were transplanted to pots containing 10 L of
full-strength nutrient solution. After 14 days the shoot and root growth of PTT1 in treatments 4:0, 3:1,
2:2 and 1:3 were not statistically different. Likewise, the shoot and root growth of weedy rice were not
affected by treatment. However, the mean shoot height, leaf number per plant, root length and root
number per plant of PTT1 were 35.1, 29.3, 30.0 and 36.3% higher, respectively, than in weedy rice.
Experiment 2 explored the effect of population ratios of PTT1 and weedy rice on plant growth and
yield. Seven-day-old seedlings were transplanted to pots containing 10 L of paddy soil in the same
population ratios as in experiment 1. At harvest (100 days after transplanting), competition from weedy
rice decreased the number of tillers and the percentage of filled grain (16.7 and 16.1%, respectively);
increased the percentage of unfilled grain (45.8%); and reduced grain yield (15.2%) in PTT1 in the 1:3
treatment. However, growth and yield of PTT1 at treatment of 3:1 and 2:2 were not affected by
competition from weedy rice. The results indicate that 1) competition between commercial rice and

weedy rice has a greater effect on later vegetative and reproductive growth than on young seedlings,
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and 2) competition from weedy rice can have a large negative impact on rice yield when the density
of weedy rice is higher than the commercial rice.

Keywords: Competition, adaptation, population size, plant morphology
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UsTALLIUIIIAT 10 dns Aidshliganiiefafu
Usgsnm 1-2 [Wufling 219UNUN1TNARBIUUY CRD
11 4 91 Tnsgndnadmdaiio 5 Sandaufte 4.0,
3:1,2:2, 1:3 U 0:4 91U 4 AuranIzA19 119030
wwudilulsadeundsmmanain sptyniulnesn
swiuthlunszansganilefinfiu 1-2 wufans ied

1+

JufisumInnleisnsaeu antuldleans 16-20-0

Y]



8031 30 Alan3w/l3 fiszer 30 Jundsugn uazlogns
46-0-0 $n31 6 Alan3u/ls 71 70 Fundsgn uiien
NanAnTiszozanun (100 fundedheugn) Suiindeya
Y8aiMart1 TNy Usenaume anuawy 31U
siesiasu thmiinuisiu wasdmilnaendniinuty
laiifiu 14 Wesidud (adestrmnuduinuuuindente
3U RICETER F-521) dusastnikastnaivsivdnuiuneay
4 539 warhAnlesidudubafuaziudniu

nsAaszidaya

AATILAAIAINLUTUTIU (Analysis of Variance,
ANOVA) ¥etaya uaziUIeulilguanuuansemig
adfvesradedieds Least Significant Difference
(LSD) fiszuanuidesiu 95 Wesdus drelusunsy
Statistix8 (Analysis Software, SXW, Tallahassee, Fl,
USA)
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NaNSIVBUAZIANTA
NaveIdns1dulsEIINSI1naz g1 v YAans
wigyAulaluszeznan
A15UTELUNTSUSUMveI1ILar U1 TUN
Tuszegndinsydvlasuiulusnsdiuvesiiocie
Jrafuitendu 4:0, 3:1, 2:2, 1:3 uay 0:4 AuRBNTEANS
Tugsazanesimemsiduna 14 Ju wuldnues
vesfulazInvestIfugUusnil 1 fasqivle
ludwsid 4:0, 3:1, 222 uaz 1:3 ldfianuunneng
naadd lnefiaugasuiade 29.1 wufms Sl
\de 4.1 Tusediy AresInede 12.0 wufiung wae
FnusNeEs 15.7 $1nsedu (Table 1) Wudietu
Ffieilddnmnuwnnmansedfvesdnvasvediu
LLasmﬂLﬁaLaﬁzyLﬁu‘lmﬁwﬁ’m’hﬂué’mwdau 3:1,2:2,
1:3uaz 0:4 lnefinnugeiuede 189 wudluns S1uu
Tude 2.9 Tusedu AU INEay 8.4 WURWAS
warsausINeas 10.0 Insedy (Table 1)

Table 1 Growth parameters of rice and weedy rice seedlings grown in various rice:weedy rice ratios

in nutrient solution for 14 days

Leave numbers

Shoot height (cm)

Root numbers per
Root length (cm)

Rice:Weedy per plant plant
rice ratio Weedy Weedy Weedy Weedy
Rice . Rice . Rice . Rice .
rice rice rice rice
4:0 27.2 - 4.0 - 11.8 - 12.0 -
3:1 27.8 20.9 4.3 24 12.9 8.1 14.0 8.0
2:2 29.6 19.2 4.0 3.0 11.7 8.1 19.0 8.0
1:3 31.8 18.3 4.0 2.7 11.8 9.8 18.0 12.0
0:4 - 17.2 - 35 - 7.6 - 12.0
Mean 29.1 18.9 4.1 2.9 12.0 8.4 15.7 10.0
F-test ns ns ns ns ns ns ns ns
CV (%) 10.4 11.2 5.7 55 15.1 17.3 7.1 9.6
Remarks: ns = non-significantly difference among the ratios in the same column by LSD test at p<0.05
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\efinnsandnuaymsdaguinewesiuin
wazd vy wuitiauausatunsisgiule
Tuszezninliinindadio lnedniiiuademiugesiu
wazdnuluinnnidnuiiy 35.1 way 29.3 Wesdus
AMaRU (Table 1; Figure 1) AuaIunsalun1siasey
Wulnszeznarvesduandbiiivegrednauludiu
Yosduginewesnn lnswuihdmiliadsauen
snwazdwIusInuInn g iviitluyndngdiu
FaAniTu 30.0 uaz 36.3 Wesiud mudidu (Table 1;
Figure 2) Taglufteldiedumiefunazdnldnu
Tunmsusduiiedfminensdmiunsasyivln
1¥ur it uas 53 wawth fefifianuudausendy
fivthafies wu fugan fiufisnannn uassnemnd
JeiUsvaAnS Nl suYetiannn (Gioria and Osborne,
2014) NHaMTVIARRINUIIINUGUIETE 1 dA
wdaussvessiundn liun Anugeiu S1uaulu Anuen
3N wazdwININ Wnntisiedeilidlenta
Tunsfaminenslaninndi wukeaiu Marambe
(2009) finuindnaugniiug Be 300 fiasiusnaen
wazilesidudmnuiidingenindryiuiivda 2.4 wi
Fauansidmugniiuszavsnmlunissonuasmsiaiey
Wulpfiashiasonindntufie ogndlsin nanmeaesi
fiAuUANAAIN gNsTvT LazAE (2564) Tinu

5 cm

(e)

ratio 4:0 ratio 3:1

ratio 2:2

IriuguInenued 105 wazd1y iy ddnsiniseen
waznLsaiulalusvesnanliusneaiu nsneUaues
Fnamenalinandnyaymeiugnssuiuanaiy
Tasdnugninifuiugiignuiuysaiugviedniden
aeusiteliinssonuazmsSgivlafiaiuae
wagSlmnuvuUEANIINAREIUNIUTENNS Bauanss
MninTuiivideuindinnuudsusiuresinuaemna
sUTuaziugnssudiuegiuinmiveuasnisdanis
younvnansluusas e Ugnivilisdeilad
ﬂ’]iﬂ’emLLazﬂ’]iLﬁ]%ﬂJuLaUIGl‘ﬁLLG]ﬂGi’NﬁJu (Marambe,
2009; Wongtamee et al., 2017) uaﬂmﬂﬁﬁﬁﬁﬂmm
Timiviats 3 4da fo d1ame e uazduag
fnsWndiuandnedu elifinsvianensing
Yosdanaunanzlgniseraviiliudad il
aaseniiliadiateuazsinssadulaluszezun
giRwindiens (infin uazanz, 2554; gNTT UAzANE,
2564) Faunisasyiulalussezndivosdiniug
Unusill 1 Faldlasunansemuainnisudaduiutn
Fyiglunnansdiuanuukiuvestn et iy
N134ANI9NTBIRNYMEN 1 U WINe U
Sundfiumnsnatuvesiisis 2 4in Seluegfudnume
MeUgNITUVDIHTLEN

|5 cm

. (h)
ratio 0:4

ratio 1:3

Rice:Weedy rice ratio

Figure 1 Shoot morphology of rice and weedy rice seedlings grown in nutrient solution for 14 days. a-d

were shoots of rice growing in the rice:weedy rice ratio of 4:0, 3:1, 2:2 and 1:3, respectively.

e-h were shoots of weedy rice growing in the rice:weedy rice ratio of 3:1, 2:2, 1:3 and 0:4,

respectively.
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ratio 0:4

ratio 1:3

Rice:Weedy rice ratio

Figure 2 Root morphology of rice and weedy rice seedlings grown in nutrient solution for 14 days. a-d

were roots of rice growing in the rice:weedy rice ratio of 4:0, 3:1, 2:2 and 1:3, respectively. e-h

were roots of weedy rice growing in the rice:weedy rice ratio of 3:1, 2:2, 1:3 and 0:4, respectively

NAYDITNTIAIUYTEYINTT1INALUI1IIYNYFABNIS
wigyLALlaLATNANER
mawsyiulavesimuazinuiiviiugns i
uisszenfunelusasdiumedniset e 40,
3:1,2:2, 1:3 hag 0:4 AuRBNTZ1e WU MsseyAule
vaadfiugnlusnandiudng 9 lifinuunnsng
yaadd Ineflenugaede 1085 wuiums Sy
wielady 9.6 misdedu warihminuiduads
18.4 n¥usiadu (Table 2) wWudenfudn Tuiuilinu

ALANENIsEESATEILAN o Seinnugaede
112.4 wufiuas Twudends 104 esei uay
fimiTnuieduads 15.6 nfudedu (Table 2)
denFeudisunmswsadulasenindmwasdn e
fszzifuifen nuih dndimugwiunassuiumio
Roduadasniidiisiivdntesd 3.6 uaz 8.3
Wosibudt mudidu widmihwiinuisiuaiegani
ity 15.2 Wesidug (Table 2)

Table 2 Effect of various rice:weedy rice ratios on their growth parameters at harvesting date

Rice:Weedy Height (cm) Tiller numbers per plant Shoot dry weight (g/plant)
rice ratio Rice Weedy rice Rice Weedy rice Rice Weedy rice

4:0 103.8£4.9 - 9.6+0.5 - 19.2+0.8 -

3:1 110.745.0 104.0£186 10.8£2.0 9.0£3.9 20.1+1.1 13.1+6.0
2:2 110.1489  110.8+3.6 10.0+3.7 10.0+1.4 17.7+6.5 16.6+1.0
1:3 109.5+6.6  117.3+11.0 8.0+0.8 11.4+2.8 16.4+2.2 18.3+8.4
0:4 - 117.4+7.0 - 11.0+1.5 - 14.2+1.2
Mean 108.5 1124 9.6 10.4 18.4 15.6
F-test ns ns ns ns ns ns

CV (%) 6.3 11.0 14.6 18.5 20.7 22.4
Remarks:  Values are means of four replicates +sd. ns = non-significantly difference among the ratios in the

same column by LSD test at p<0.05
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Figure 3 Effect of various rice:weedy rice ratios on their grain yield (a), percentage of filled grain (b) and
percentage of unfilled grain (c). The same uppercase letters are not significantly difference
among the grey bars by LSD test at p<0.05
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Abstract

Chrysanthemum is a short-day plant that need short-day conditions for flowering. For off season
production artificial short-day conditions were given for flower induction by covering with black cloth
or plastic. Inside, the cover had high temperature and humidity, making insect or disease easy to spread.
For this reason, the cost for off-season production was high because of labor-consuming and high
chemical usages. It would be better if we could develop some suitable varieties for each production
season. In this study, 22 chrysanthemum genotypes were grown in 3 different light durations: 11 hours
of light duration (short-day conditions), 13 hours of light duration (long-day conditions), and 24 hours
of light duration (long-day continuous 24 hours conditions) in both on-season and off-season. Under
11 hours conditions, all genotypes produced flower buds and developed to full bloom in both seasons.
In 13 hours of light duration, most of genotypes produced flower bud; genotypes 1, 2, 4, 5, 8, 10, 16,
22, 26, 31, 32, J, K, and KF could developed to full bloom under on-season whereas growing under
off-season found that; genotypes 1, 2, 4, 5, 8, 10, 15, 16, 17, 22, 26, 27, 31, 32, 33, 35, 37, J, and KF
produced flower bud but only genotypes 16 and J able developed to full bloom. For 24 hours light
durations under on-season; genotypes 1, 16, 17, 26 and J produced flower buds but only genotype J
could developed to full bloom, under off-season condition; genotypes 1, 2, 8, 10, 15, 16, 17 and 32
produced flowers bud but all of them developed to long day buds which unable to develop to full bloom.

Keywords: Chrysanthemum, day length, flower initiation, flower development
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Figure 1 Characteristic of flower bud in long-day condition (Genotype 16) A) bud break, B) flower in off

season with undeveloped inner floret and C) normal flower in season
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Table 1 Day from flower bud initiation to full blooming of chrysanthemum under different light durations

which grown in season (November-February) (Mean+SE)

day to flower bud initiation (week)

day to full blooming (week)

genotypes

control 11 hr 13 hr 24 hr control 11 hr 13 hr 24 hr
1 3.00+£0.00° 3.09+0.09 4.30+0.15™ 10.08+0.08" 9.30+0.153 9.45+0.21° 14.00+0.45° -
2 3.25+0.13™  3.00+0.00° 4.80+0.13“" - 9.00+0.00°  9.00+0.00" 16.60+0.24" -
a 3.25+0.13"  3.00+0.00° 4.67+0.17°* - 9.58+0.14%  9.17+0.12° 17.00+0.00" -
5 3.17+0.11°°  3.42+0.15“ 4.91+0.09“* - 9.00+0.00°  9.00+0.00" 15.00:£0.00" -
8 3.08+0.08"  3.00£0.00° 4.42+0.15" - 9.00+0.00°  9.00+0.00%° 15.67+0.33° -
10 3.42+0.15*° 3.08+0.08" 4.73+0.14°° - 9.00+0.00°  9.00+0.00" 14.86+0.14" -
15 3.67+0.14° 3.58+0.15° 6.00+0.38" - 9.00+0.00°  9.00+0.00™ - -
16 3.00£0.00° 3.00£0.00° 3.50+0.15" 9.634+0.31° 9.75+0.13% 9.58+0.15" 12.75+0.13" -
17 3.00£0.00° 3.00£0.00° 3.50+0.15" 12.33+0.38° 9.25+0.13° 9.25+0.13™ - -
19 3.25+0.13™  3.00+0.00° 5.67+0.29" - 8.67+0.19°  9.00+0.00°° - -
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Table 1 Day from flower bud initiation to full blooming of chrysanthemum under different light durations

which grown in season (November-February) (Mean+SE) (Cont.)

day to flower bud initiation (week) day to full blooming (week)

genotypes

control 11 hr 13 hr 24 hr control 11 hr 13 hr 24 hr
22 3.25+0.13°  3.00+0.00° 4.92+0.15“° - 9.42+0.15%  9.25+0.13% 15.00+0.00° -
23 3.27+0.164° 3.25+0.16™ 6.14+0.55" - 12.00+0.00" 9.83+0.17° - -
26 3.00+0.00°  3.00+0.00° 4.00+0.21° 12.33+0.68° 9.75x0.13° 9.00+0.00" 15.00+0.00° -
27 3.08+0.08°  3.00£0.00° 6.00+0.49" - 9.42+0.15%  9.18+0.12° - -
31 3.83+0.11° 3.27+0.14° 5.67+0.42" - 9.00+0.00°  9.00+0.00" 17.00+0.00" -
32 3.08+0.08° 3.75+0.13° 5.57+0.43%" - 9.00+0.00°  9.00+0.00* 15.00+0.00° -
33 3.17+0.11°°  3.00+0.00°  5.00+0.00°" - 9.00+0.00°  9.00+0.00* - -
35 3.27+0.164° 3.33+0.14"°  6.00+0.27" - 9.00+0.00°  9.00+0.00* - -
37 3.08+0.08°  3.00+0.00° 4.83+0.11* - 10.00+0.00°  9.00+0.00%° - -
J 3.17+0.11°°  4.00+£0.00" 5.17+0.11%® 8.83+0.24° 10.00+0.00° 10.92+0.08" 11.67+0.22° 17.67+0.18
K 3.50+0.15 3.50+0.15° 6.75+0.13' - 10.00+0.00°  9.00+0.00® 17.00+0.00" -
KF 3.17+0.11°°  3.08+0.08"°  4.00+0.00° - 8.00+0.00° 8.82+0.12° 12.83+0.36" -
Sig. xx . xx *x xx o *x i
CV. (%) 9.59 9.16 13.46 7.11 3.27 3.08 3.82 -

Remarks:  ** Significantly difference test with 99 % confident level (p<0.01)
' Means within a column followed by the same letter are not significantly at p<0.01 by DMRT
? Comparison of means within table by F-test at p<0.01

Table 2 Day from flower bud initiation to full blooming of chrysanthemum under different light durations
which grown in off-season (June-September) (Mean+SE)

Day to flower bud initiation (week) Day to full blooming (week)

genotypes

control 11 hr 13 hr 24 hr control * 11 hr 13 hr* 24 hr
1 5.33+0.17*" 3.00£0.00° 4.25+0.16"° 5.43+0.20° - 9.33+0.17 - -
2 5.50+0.22°¢  3.00+0.00° 4.00+0.00° 6.20+0.49%° - 9.33+0.17 - -
a 5.50+0.18%  3.00+0.00° 4.89+0.11" - - 9.67+0.17% - -
5 4.60+0.24“  3.00+0.00° 4.67+0.33%" - - 9.00+0.00° - -
8 5.25+0.16*" 3.00£0.00° 4.17+0.17°°  5.60+0.4° - 10.00+0.00°" - -
10 5.50+0.50 3.00+0.00° 4.33+0.21°" 7.50+0.72" - 9.33+0.21¢ - -
15 6.38+0.42°"  3.00+0.00° 6.00+0.00  5.33+0.33° - 10.00+0.00%" - -
16 3.00+0.00° 3.00+0.00° 3.00+0.00° 8.25+0.36° 13.22+0.15 10.00+0.00% 14.33+0.17 -
17 5.67+0.33%  3.00+0.00° 5.00+0.00" 6.20+0.40°° - 10.00+0.00%" - -
19 - 3.33+0.17° - - - 10.00+0.00%" - -
22 6.00£0.36"" 3.00+0.00° 4.57+0.37%¢ - - 10.00+0.00%" - -
23 - 3.000.00° - - - 11.00+0.00¢ - -
26 4.86+0.14" 3.00+0.00° 4.38+0.18 - - 10.00+0.00°" - -
27 8.00+0.58  3.00+0.00" 5.83+0.40" - - 9.56+0.18" - -
31 6.13£0.12"" 3.00+0.00° 5.44+0.18" - - 9.33+0.17 - -
32 4.00+0.00™ 3.00£0.00" 3.22+0.15°  5.43+0.20° - 8.00+0.29" - -
33 5.38+0.18%" 3.00+0.00° 4.13+0.12°*° - - 10.00+0.00%" - -

35 7.13+0.44"  3.00+0.00° 4.33+0.17° - - 10.00+0.00%" - -
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Table 2 Day from flower bud initiation to full blooming of chrysanthemum under different light durations

which grown in off-season (June-September) (Mean+SE) (Cont.)

Day to flower bud initiation (week)

Day to full blooming (week)

genotypes
control 11 hr 13 hr 24 hr control * 11 hr 13 hr ™ 24 hr

37 6.75+0.37"  3.00+0.00° 4.22+0.15°* - - 7.75+0.25% - -
J 3.25+0.25 3.00+0.00° 3.38+0.18" - 11.1120.11  10.00+0.00% 11.11+0.26 -
K - 3.00+0.00° - - - 10.33+0.17' - -
KF 6.00£0.27"  3.00+0.00° 3.89:+0.26> - - 7.43+0.20° - -
Slg *% *% *% *% *¥ ** *¥ _
CV. (%) 13.56 3.63 11.75 16.92 7.64 3.69 3.46 -
Remarks:  ** Significantly difference test with 99 % confident level (p<0.01)

" Means within a column followed by the same letter are not significantly at p<0.01 by DMRT

?Comparison of means within table by F-test

*Comparison of means within columns by t-test
AnAnssuUsznA Anderson, N.O. and P.D. Ascher. 2001. Selection
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Abstract

Research and development on hybrid maize have been conducted at Nakhon Sawan Field Crops
Research Center to select a new variety with drought tolerance, high yield, and significant disease
resistance. Several promising hybrids have passed the criteria on evaluation of drought tolerance and
yielding ability in major maize plantations. The results showed that an average grain yield of Nakhon
Sawan 4 (NS4) was 1,070 kg rai”’ which was a nonsignificant difference from Nakhon Sawan 3 (NS3), a
standard check variety and commercial hybrid. Under the severe water stress for one month, NS4
achieved an average grain yield of 695 kg rai” which was 17% greater than that of NS3. NS4 also showed
moderate resistance to foliar diseases, northern corn leaf blight, and downy mildew. Seed production
of hybrid maize Nakhon Sawan 4 was recommended by planting the female inbred (Takfa 1) in 4 rows,
alternating with the male inbred (Takfa 4) in 1 row to achieve a complete hybridization of pollen and
silk resulting in high seed yield, 369 kg rai™.

Keywords: Hybrid maize, Drought tolerance, Foliar disease resistance
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YJuman sl uuauwasn13nIEauR 120/
Talerhiawe Jullymiiddalunssaniminede e
Yaslan (CIMMYT, 2009) Wuhenduanmidgmniswan
Tuusemedlne Eskasingh et al. (2004) las1e91uan
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(Aslam et al., 2015) msnetnluszezdnlnaeannen
finalviniseanlunutas dawavinlidaavinaseninetu
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wnntu Faduammddphlinenananas (Edmeades
et al., 2000) Tutlnagnuanvedlnenandnanas
Yovay 39-69 (3wl uazAnu, 2555n) Tsnandeme
YowmanARTURLTUsEAUATITULT VDA LA A
AsuANAIIsRugnssImastlnadssdnd (Ne
Smith and Retchie, 1992)
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1. Usnifluwandnmudunaunisuulgenus
Frlnadssdn fgnuauiusunsaissd 4 1Hu
Frilnaidssdnignuauiien iaonmswasdussrng
angiuguyiugudl andi 1 (Pio 3003-3-2-B-3-1-4-B)
waranewuguwviiugwe nnil 4 (Big 939-59-2-8-1-2-
2-8)1u w.a. 2508 sunsdnidentuidesiu Usnidu
asumulseiidney wastingnisussidiusanan
patumouNSUTUUTIRLS ilumsssrhne na, 2550-
2558 finsiisuiisudowi Wisuifieusnsgiu
Wivuiteuluiesiu mudiu Tnedudunisluanm
wndesiguiideiinlsunsanssd audidoinlsmysysel
AUEIRBLAETAILINSINERTANYT Audideuasiann
n1sinwasiay Audideuasimuinisinunsgloie
AUEIRBULAETAILINSINEATUATITEN UazAUdIdY
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anfiunislulsinunsnsdn 9 Jawdn laun uasaissé
anys fwalan alvde tnwysysal Weddnad ae
UATIIYENN UazUTIIuYT

2. M3UTZRUANUNULES
Uszilunanand1ilnngnuaulagan v N
MsinuRsTIaAwy Aun3senined we. 2555-2558
Aqudidefivlsunsaissd lugguds szwinafiou
worIneu-seu Ugnuageuluwlasanmuiindes
wdslidnlnanathluszereonnenuiu 1 Weu lae
Ugndnlnauazdnisliduuuduluse (sprinkler
method) dUamiay 1 afs Ussnauhiflst 30 fedumy/
p%s uazdusnlihisussvey 2 dUani doudnlne
oonmen 50% sailasluaunsu 1 eu uda3dlvi
muUndluauiassezgnunnisassinet Wisuieu
fuuvasiifinslirogeasiiaue feuvasgnog
rafestu Tneliiduamiaz 1 ads fudugnauds
FYYLANUANIIATIING ITTUNUNITNARDIUUY
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Randomized Complete Block (RCB) & 4 e Ugn
4 wndewUasdes Wugnaaeul w.a. 2555, 2556,
2557 wag 2558 fi1uau 20, 22, 40 war 20 W
mudiu tnefiiuguasanssa 3 WuiugSeudiou
NuKas Uszidudnanmnsiinananluannias wag

ABTNULAS ANUIURN

Namﬁmaqgﬂmaﬂuamwmmﬂw

amwlvihashiane Ussidliumnuvmuudddagldensil
NULAS (Drought Index: DI) fivausle Fischer et al.
(1983) wazilSuifisuesifuinsgadeonandnilo
Flnmailusvereannonuiu 1 ey

NandnLRdsN1snnasduan wlnadaue

nandnvasgnuanluanmliiiaiiaue

s < < a a . 3
wWaswunansgeidenanan (yield loss) A1WIMaIN

wWesdudnsgaydonandn =

nardnvaanugluanmlinalnae - nandnvosiugluaninuinu

NaNARRALN1TNAaalUaNINYIALN

x 100

Hakdnvesiugluan wlihadiiaye

3. Yszifiuarudunulsamsludiddny

3.1 Uszdiuufisennsiialsaluludunalne
(Exserohilum turcicum (Pass.) Leonard & Suges.)
swfunslul na. 2551-2553 Aiguifiseivlsunsanssd
Tuanmlsifimsszuinvedsaainuniundide Tneugn
Trlwerituslauing 3 Fsseunesielsa S1uam 2 um
douseuiiuiivgnitusnaaeuludnuagmaslmu
waunside Inefiszozsewinaund 75 wuhiuns svoy
$EVI9U 20 WwuRins Ugnideavmasuusiudnlng
Tuwmunsdendsaniidrilnasentd 2 §Uanvi laoms
neonuAninisifavesvesdeadlusen udmy
thanu nisndulgniniwaiugiisesmemazeuns
ndnugnielusniundidediiony 2 SUnvi
NSMIARBILUY RCB i 4 41 Wugnarouswau 21 Wus
fuglavind 3 (Juiugniadevsouuns Yssidiulsa
idetminnony 80 u lasliisziuauguuss 1-5
(1=AUMY, 5=0DULB) mmﬁuﬁ‘lvﬁﬂﬁﬂguma M3
Fnsidaulasan Scott et al. (1984)

32 UszifiuufAseanisiialansiiidng
(Peronosclerospora sorghi) alunstul w.a. 2551
TuwaaSeuileuiugnusunounisusuuseiug o
mawisuifisuiuslutureuniaiuieuileuanasgu
waztupeunisiouifieuluiosdiuiiguiisedioly

uasssAluanmmMsUgnide Wetnlnadssdnieny
1 o Ingldiug Tuxpeno Wuilugnsisdeusaune
TNUHLNISAOIUY RCB & 4 61 S 30 was
16 Wug suadu

a. AnwdnsuaugndnTwadesdndamenusuriusi
Aeseuguiivie ionAnwAnRuggNHaY

Anwdnsualgndilwaeeiuguvisnni 1
wazaneviuguviviemnil 4 fumnzaslumsnanda
ftugtlwaiFe s Tgnuasniusunsanssd 4 dudunis
Y. 2561 Agudideiielsunsenssd Mumumsmaaes
WUU RCB $1uau 4 91 §f 4 nssudB Uszneudne
1) Ugndninaaneiuguriu 4 und deaneiuguvine
1 un3 2) Ugndnilneaneiuguiiug 4 uad sieaneiug
wine 2 und 3) Ugnimlnameiuguiiui 6 und e
aefiuguine 1 wan 4) Ygndnlneaeiuguyiug
6 won doaeugLYIne 2 wan lneflsrerseninund
65 WURIAT SrevTeninwii 15 wuiwes lagugn
Tuwdasitlsifimsugnirilneduluiuilndfeduszes
300 tms (isolation) Liledesfunisnannasan
Tlnedu ievenendaifluunivesaeiudusiFulag
nluse ﬁwr\ﬁiﬁﬁm%amaﬂﬁ’;@mlmLLajﬁy’wmfiau
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TudumeumsiSsuiileudosy wnsgiu lutesdu
wazlsinunsng ($1uau 56 wUamARDY) Haued
W, 2550-2558 wud1 Fralnedssdeignuauiug
uATENSIA 4 Winandngs 1,070 Alansusials inandn
TndiAeeriuiugunsanssd 3 Mlvinanan 1,085 Alansy
sols uaztusgnuannsiillinanan 1,039 Alandu
#els (Table 1)

Table 1 Grainyield of Nakhon Sawan 4 (NS4) compared to Nakhon Sawan 3 (NS3) tested during 2011-

2015
Trials Grain yield (kg rai?)
Preliminary Standard” Regional” Farm trial" Relative to
Mean
Hybrid 2011 2012 2012 2013 2013 2014 2014 2015 NS3 (%)
NS4 1,026 a 1,064 b 1,105 a 1,153 a 1,084 a 1,115 a 1,005 a 1,010 a 1,070 99
Commercial - - 1,084 a 1,020 a 1,099 a 961 ab 1,032 a 1,039 96
hybrid -
NS3 (Check) 988 b 1,177 a 1,119 a 1,186 a 1,149 a 1,149 a 944 b 964 b 1,085 100
CV (%) 10.34 8.87 10.38 8.83 11.39 12.20 13.73 15.57 - -
Locations 3 4 6 7 8 12 8 56 -
Remarks: - not determine
Means within columns followed by the same letter are not significantly different by DMRT at 0.05
probability level
Source:  Modified from ¥ Thaitad et al., 2012a; d3Wmnl wavAnsz, 25559, 7 Thaitad et al., 2013; a3l way

ARy, 2556, 7 Budthong et al., 2014; viAdld wagamz 2557, “ Chanthavom et al,, 2015; §1U9A WAy

Ay, 2558

2. MIUszfiuANUNULAS
Ustifiunandnluuasanudsiifinsaalii
Tuszareonaondunan 1 Weu wWisuieuiuulas
anmnsWiiashiauonaongqugn Tul we. 2552-
2553 Ugnimlmauazsansliilutisnaindifestu
fio Ugnimlnaludtousunen uazsanisliiflugag
Woununius ndeyaanimernavesi 3T fidiade
ﬁuaaqmwgﬁqqqmLLazﬁwqmsLu'*zhamimfﬁ Wiy 35
uay 23 asenwaidea feuadoanutudinivsluainie
AgaLazgega Wity 87 ua 43 Wesidud mudiu
andlut we. 2555 Ugndmilnaluideungednieu uas
samsliilutaafeunnsey fduadsvesgumnd
guanuazsigalutianseatiiy 32 way 19 e
waida MUy wordiautufnivsluomaan
wazaanilen 68 wag 30 Wesidud smuddu (Figure 1)

wanAnluasanmudeianliilussereanmen
Faduteiimilneeglussoznsnauinasaufstiausn
yosmsazautvinmdn wuin Wuguasaissd 4
Tinandn 695 Alandusials gendiuguasaissd 3
filsinandn 589 Alan3usiols Sesaz 17 luanmnis
Thashiauougunsanssd 4 wasituguasanssd 3
Tinanan 1,361 way 1,293 Alansuals sugeu o
annuasiinanonsinanGnveIiugUATEITIA 4 L
WuguAsanssa 3 ilvinandnanas Sovar 49 uag 54
mudiy Tuwnsfiiusgnaaunisienyy Tianan
Tuanwuds 414 Alandusdels wazanimnisli
ahuane 1,416 Alan3usiels anmudevinlinandn
anasie Sewaz 71 dmduAdulinuuds (D) Wug
UATAITIA 4 WUSUATANTIA 3 UaviugnIsALenu
flen 1.21, 1.08 wa 0.69 MU (Table 2) Fapnefasil
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muudsfidnuinndy 1 uansdetnlnasugduiionn
MR M9Rseiudu DI dAdesndt 1 uansi
drlneiugiufianumuudsiesnin wieseunaste
an1zwad (Fischer et al., 1983)

NUTUATAITIA 4 UaTHUSUATAITIA 3 Wan
AMULANesENIiueenivukayJusenaondy
(AS)) lensenuudasirngin Tuvasdiiuggnaaunisi
NYUilAT ASI ga3¥ning 3-7 Tu (Table 3) winves
Palwaluanmudsduiiusiunisanasesdn ASI (Sari-
Gorla et al., 1999)

Tul .. 2558 Wuguasadssa ¢ wuiesifud
vosiiniiRnudnlsiduiindifudatiosnin 50 Wosidus
vosHn 1NN w.el. 2555-2557 Andiu 19.4 Wesidud
WNNIMuGUATESSA 3 egrelitluddny (Table 3)
Faduanmndrdgivinlinandnluudasaninuds

U we. 2558 dindfusunsanssd 3 egredioddny
Tuwausdi AS Senlaisneanni w.e. 2555-2557 efiansan
ntaduaninuanasunuin Tud 2558 anweinie
e uduimsTiAiInI19ael e, 2555-2557
wanadadianinennieui SanufiTinvesaveaunds
JzanasetnITInSIluanmitrTudTSlusMes
(Ayior, 2003) TuanimenAwAsLaseu ANLITIR
YosareaunasIzanas 20 Wesduinely 1 Halug
wavmenely 3 Falue (Luna et al., 2001) Ay
Fmimsluemausyana 60 Wosldud danuwsnyas
Tazopunasaadinnuidinlauiu (Roeckel-Drevet
and Digonner, 1995) maﬁazaamaaqmﬂtﬁmamﬁ
Finga vilviiimsinmdnosdnaliinandn daiug
UATEITIA 4 NOUAUBIRDANINOINIALAITINAUNTIY
v laenandslinanananasnnniiuguasanss 3

Table 2 Grain yield, yield reduction and drought index (DI) of NS4 compared to NS3 and commercial

hybrid under drought and well-watered condition during 2012-2015

Grain yield (kg rai™)

Yield
Hybrid 2012 2013 2014 2015 Mean reduction DI
WY % WY % WY D% WY D% WwY D% (%)
NS4 1438a 872a 1,241b 686a 1,310a 866a 1,45b 357Db 1,361 695 49 1.21
Commercial 1,534 a 638b 1440a 358c 1,101b 379c 1587a 282c 1,416 414 71 0.69
hybrid 1
NS3 (Check) 1,231b 558 c 1,150c 597b 1,328a 700b 1,463b 501a 1,293 589 54 1.08
CV (%) 7.79 24.81 8.10 24.64 8.42 19.17 5.00 27.84 - - - -
Remarks: Means within columns followed by the same letter are not significantly different by DMRT at 0.05
probability level
Y WW = well-watered condition, # D = drought condition
Source: Modified from Thaitad et al., 2015; Eﬁﬁ'ﬁufl warAy, 2558

Table 3 Anthesis and Silking Interval (ASI) and percentage of poor kernel set ear of NS4 compared to

NS3 and commercial hybrid under drought condition during 2012-2015

Anthesis and Silking Interval (ASI)"

Poor kernel set ear (%)

Hybrid

2012 2013 2014 2015 2012 2013 2014 2015
NS4 1 1 0 1 0.0 3.9 0.0 19.4
Commercial hybrid 1 3 7 3 4 38 15.4 9.5 21.8
NS3 (Check) 1 2 0 2 2.4 2.7 2.2 5.1
Mean 2 3 1 2 4.2 10.8 7.2 16.8
CV (%) 43.55 56.92 69.06 47.55 97.67 82.96 94.67 77.66
LSD (0.05) 1 3 1 1 5.8 12.6 11.0 13.2
Remarks: “ AS| = Day to 50% silking-Day to 50% anthesis,  Kernel abortion >50% of kernel/ear
Source: Modified from Thaitad et al., 2015; q%ﬁ'ﬁuﬁ warAy, 2558
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nsiinlan 2.2 WuReatuRuguasanssa 3 JUjasen
nsifnlsadnoglungudumiuiiunans fidede
sgunaiinlen 2 Wisuifleuduiug Hibrix 3 10u
Wugnsavaeuseule fldadsseiunisiinlsn 4.2
(Table 4)

Table 4 Reaction of hybrids to Northern Corn Leaf Blight under artificial inoculation during 2008-2010

Leaf blight score

Hybrid mean Disease reaction ¥
2008 2009 2010
NS4 2.2 22 2.2 2.2 moderately resistant
Commercial hybrid 1 2.1 23 3.1 25 moderately resistant
NS3 - 2.0 2.0 2.0 moderately resistant
Hibrix 3 (susceptible check) 4.0 4.0 a7 4.2 susceptible
LSD 45 0.34 0.19 0.51 -
CV (%) 10.5 6.74 17.18 -
Remarks: - not determine
Y Leaf blight score followed method modified from Scott et al., 1984
1 = One or two scattered lesions on lower leaves.
2 = Lesion less than 6-25% of leaf area.
3 = Abundant lesions on lower leaves, few on other leaves, affecting between 26-50% of leaf area.
4 = Abundant lesions on lower leaves, middle leaves, extending to upper leaves affecting
between 51-75% of leaf area.
5 = Abundant lesions on almost leaves, plant premature dried or killed by the disease with
76-100% of leaf area affected.
? Disease reaction classified according to Lapbanjob (2008); @ila uazmmy, 2551
1.00-1.99 = Resistant 2.00-2.99 = Moderately resistant
3.00-3.99 = Moderately susceptible 4.00-5.00 = Susceptible
Source:  Modified from Lapbanjob et al., 2010; @ila uagmny, 2553

3.2 15A51AN9 Uselliuuisennisiinlsnsd

€

adiedinaey 1 weu luanmnsugnide lae
imlneniug Tuxpeno Wuiugnsivaeusoune wud

[ = N wis

F1lwadssdn ignuauiugunsassd 4 fufisennis
inlsadnoglunguiummuuiunans Jadulsasmiéng
Yovay 18.03 Wusaiuiuduasassd 3 Jadulse
smide Sevay 17.65 Wisuieuifuiug Tuxpeno
Fadulsasnidng fovay 97.75 (Table 5)

4. Sasuaugnaneusuiisiseseiugudivie 1ile
wanwEaRus T InaRseEn Sgnuan

8n3aUgNUeIAeIUTUYIL: e TuguYivie
NNISUTB A 4:1, 4:2, 6:1 uag 6:2 Timinges
nandnwdniuglifinuuandiaiuniadd Tned
Awade 340 Alan3usels uansfsaneriuguiieaninsa
NARATDBINASUNINSE LA LTSI AseURRY
anevuswindluynnssids fshsuargnanesiugust
wsl:anewudusiviedl 4:2 Mesifudnzimeiudngs
80.45 Wosdud usildunnAanndasund 4:1 uaz
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Table 5 Reaction of hybrids to downy mildew at one month after emergence under artificial Inoculation

in 2008
Downy mildew score (%)
Hybrid Disease reaction®
Standard trial Regional trial Mean
NS4 14.41 a 21.64 a 18.03 moderately resistant
NS3 1381 a 21.49 a 17.65 moderately resistant
Commercial hybrid 1 32.78 b 34.93 b 33.87 moderately susceptible
Commercial hybrid 2 66.52 75.86 ¢ 71.19 susceptible
Tuxpeno (susceptible check) 98.50 d 97.00d 97.75 susceptible
CV (%) 40.43 24.99 -
Remarks:  Means within columns followed by the same letter are not significantly different by DMRT at 0.05
probability level
V' Disease reaction followed method proposed by Nair et al., 2008
0-10% = Resistant 10-30% = Moderately resistant
30-50% = Moderately susceptible >50% = Susceptible
Source: Modified from Grudloyma et al., 2009; ﬁijﬁ wayAy, 2552
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Table 6 Seed yield, plant population, shelling percentage, seed moisture content at harvesting and
seed germination of NS4 hybrid seed production in 2018

Female: Male Female: Male . . Seed
. Seed yield Shelling Seed L
ratio population - . germination
» (kg rai™) (%) moisture (%)

(rows) (plants rai™) (%)
a:1 13,128:3,282 369 79.55 ab 26.44 98.7
4:2 10,940:5,470 329 80.45 a 25.64 98.3
6:1 14,066:2,344 330 77.78 b 25.83 99.0
6:2 12,308:4,103 331 78.61 ab 26.92 98.7
mean - 340 79.10 26.21 98.7
F-test - ns * ns ns
CV (%) - 13.31 1.44 5.01 0.66

Remarks:  Means within columns followed by the same letter are not significantly different by DMRT at 0.05
probability level

NS = not statistically difference
Source:  Tadso et al., 2018; Agyauwa uavamz, 2561
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Figure 1 (a-d): Temperature ('C) Rain fall (mm.) and RH distribution (%) in the dry season (November-
April) of 2012, 2013, 2014 and 2015 at Nakhon Sawan Field Crops Research Center, TakFa,
Nakhon Sawan



@ 9. WANNSSUNISINUAS 5(3):92-101
J. Agri. Prod. 2023

d3UNan1339Y
Tuumdsugniminaiesde i dyuosszmelne
Flwadesdnfgnuauituunsanssd 4 Winanangs
WAy 1,070 Alansusiels Tiuansnaaniugunsansse 3
wazsiuganraumsiienyu ensenuudsisesnsen
unilafeu Wnandniades 695 Alansusiols gandn
WuguAsenssA 3 Sevay 17 Andunendnanasiosas 49
nanwliiahiaue sandndemetisoniiiug
uAsENTIA 3 UaestusnsiignivSouiiiou Sawandn
anasie¥oray 50 way 71 wenanidnlnaldesdng
AnuANLATENTIA 4 Tausnumuliunatsielsalbulml
unalng) warlsasmindns Sadulsamslufiddy HHER
wianiugannsahaeiuguivouazusl tilunde
winwuggnuasiiieliviodimine Tasugnanesus
wilsl:aneiugusine M8msIund 4:1 nssdvinisinens
Ilymssusesiufimlneidosdinignuamiuuasanssna
DuiugSuseaimeunsginuasnslud 2562

LANE1581989

Ay dnla g5ianl Inewe sdunian fnans
51908 U a1y waegviedd aedeUlne.
2561. mfinwweluladnsndnudeiuginlng
osdnignuasiugiviu, u. 73-82. Tu: 18e1u
HaWITE Usednl 2561 Audideiivlsunsaissd
aontuidefivlsuasionaunumaany naiyms
LA,

1A Feya1s gt Inewe viedd unsves fivwwg
nynaeeN igySml Wenie o udWus
@18%a WAl 01350 Wiz Ala faen
Aoty U3vn waslann fininsol nasous wazdvs
wasUsedu. 2558. MmawSeuiieululsinwasns
wugdlnadesdnignuanengduiugiidy
VUMWY, Y. 82-92. Tu: $1891uNan1537e
Usyant 2558, grudideiivlsunsanssd aontiide
Helsuarignaunundany nsuinnMsnuns.

o

g ynsnes adwanl nena fiwwg nynaseun

aviedld 2ehaUlve $1ued dyanas WigyIed
LELLRG 81Uu9 UARUS aneva wawid 9135md
NSNS AA Naenfalu wazusen wadlann.

2557. mswTguiiieuluriesduiugdialng

Fesdnignuanorgduiusiinunumniuuds.
. 13-24. lu: senunan1side Usedl 2557.
Audideiivlsunsadssd andiidefilsuasiiy
VALNUNENU ATUIYPINTNYNT.

g nynaneun g5im tnewme dyadsg dala
fag1 n1fiug aulavd widflew wanass
9ANNITAILNEAT A18Ya FDULNTE BITUN
nd@Twnl U3 uadlann ouuv wdiug uay
91351l wazinass. 2552, msuBeuiiouluviesiu:
ftugimlnaiesdn fgnaaiusRaumum LY,
. 124-137. Tu: neanunanside Usedt 2552,
AudIdediglsuasaissd anduidenivls
NIIVINTNEAS.

fMila a1nuTTu Aiseassns Wawina i ngaaeesn
wazgsa lnewa. 2553, n1sUseiliuiug
Frinedesderirelsalulyunalvey. u. 383-389.
lu: s199uman$33 Usednd 2553, Audile
lsumsenssn an1iuidenels nadvmanues.

Ala a1nussau. 2551, wiadalunisAmdeniug
Fnlwadssdn unmilsadiv. lenansivnis
Uszneumsiineusuies mausuugaiugimlne
yumuudslulszinalne. Tufl 18-21 nuamiug
2551, lsausaunesidadunsn, Sminunsanssd.

< s

Audidefivlsuasaissd. 2562, n1snanuaniug
dlnadesdnignuanldieaniodenisdn,
widedeya https://www.doa.go.th/fc/
nakhonsawan/?p=185 (24 @Ay 2564).

d1UnULATYIRINITINBAT. 2562, A1TIULARAS
yeanBeatnlnadosdnd. undsdeya http:/
www.oae.go.th/view/1/m3NLanssIsaziden
FraTwaudeda/TH-TH (11 unsiau 2563).

g3t lnewe fivseg nnaeean qrirdd 2edaulng
wagyiAlld unsnes. 2555n. meatian1sAniden
ftusdnTmaidesdninumuuds. u. 150-160.
Tu: msUssydvinmsiivlsuasignaunundsnu
Usgdnl 2555, andwideiialsuasiivnauny
WAMY. 18-20 Uiy 2555. o T5ausugsuna
U7 woud auh Jwinszees.

v

g3l lnewme fivug nnaeesun qriedd 2edaulne

Vimild ynsviea wigy3nil eniie o wanus



warAnRuN BunziAne. 25559, nalseuiisy
Jowuitusinlnadosdnignuaueigduiug
ALAUVUMIULAS. W. 64-74. T1: T1891UNANITIRE
Usydnd 2555. grudideiivlsunsanssd aontiide
lsuaz NUAUNUNGTIY NTUIBINSNLAS.

gl Inewna filwwg ninaesun Virdd ynsnes
WigySmed e 91U NAWUS dneva wasu
U3 uaslan wazinfun dunziang. 2556.
naWieudfisumasgruiusdnlnadosdng
guavegduUgA AU, U, 13-23, Tu:
F189UHAN1TITY Usednd 2556. gudidedials
UATENTIA ATUITEN | SUaE NVALNUNA U
NFUIVINTNEAST.

g lnewme fiweg ninaseun griedd 2edaUlng
Windd ynmes usd Foya1is eusiid gla.
2558. nsUFuUssiusiTnadssdn fgnuas
awqamLﬁamawamgmawumuuﬁq. Y. 12-28.
Tu: 1997unan1533 Usednd 2558, Audide
glaunsanssn aontuideiivlsuazanannu
WAIIU NFUIVINTTNEAT.

Aslam, M., M.A. Magbool and R. Cengiz. 2015.
Drought Stress in Maize (Zea mays L.) Effects,
Resistance Mechanisms, Global Achievements
and Biological Strategies for Improvement.
Springer. pp. 19-44.

Aylor, D.E. 2003. Rate of dehydration of corn (Zea
mays L.) pollen in the air. Journal of
Experimental Botany 54(391): 2307-2312.

Banziger, M., G.O. Edmeades, D. Beck, and M.
Bellon. 2000. Breeding for Drought and
Nitrogen Stress Tolerance in Maize: From
Theory to Practice. Mexico, D.F: CIMMYT.

CIMMYT. 2009. Breeding for abiotic stress tolerance.
Paper presented at training course on Breeding
maize hybrids for rain-fed environment. Aug
31-Sep 5, 2009. ICRISAT, India.

Edmeades, G.O., J. Bolanos, A. Elings, J.M. Ribaut,
M. Banziger and M.E. Westgate. 2000. The
role and regulation of the anthesis silking

interval in maize. pp. 43-73. In: M.E. Westgate

9. WanNSsSUNISINUAS 5(3):92-101
J. Agri. Prod. 2023

and K. Boote (eds.), Physiology and Modeling
Kernel Set in Maize. Crop Science Society of
America, Madison, WI, USA.

Eskasingh, B., P. Gypmantasiri, K. Thong-Ngam and
P. Grudloyma. 2004. Maize in Thailand:
Production Systems, Constraints, and
Research Priorities. D.F.: CIMMYT, Mexico.

Fischer, K.S., E.C. Johnson, and G.O. Edmeades.
1983. Breeding and Selection for Drought
Resistance in Tropical Maize. CIMMYT,
Mexico.

Luna, S., V.J. Figueroa, M.B. Baltazar, M.R. Gomez,
L.R. Townsend, and J.B. Schoper. 2001. Maize
pollen longevity and distance isolation
requirements for effective pollen control.
Crop Science 41: 1551-1557.

Nair, S.K.,, T.A. Setty, R.S. Rathore, R. Kumar, N.N.
Singh and B.M. Prasanna. 2008. Towards
molecular marker mapping of genes
conferring resistance to sorghum downy
mildew (Peronosclerospora sorghi) in maize.
Available: http://www.agron.missouri.edu/
mnl/75/60nair.html (July 2, 2007).

Roeckel-Drevet, P. and C. Digonner. 1995. Fertility
of Zea mays pollen during dehydration:
physiological steps outlined by nucleotide
measurements. Plant Physiology and
Biochemistry 33: 289-294.

Sari-Gorla, M., P. Krajewski, N. Di Fonzo, M. Villa.
and C. Frova. 1999. Genetic Analysis of
Drought Tolerance in Maize by Molecular
Markers Il. Plant Height and Flowering.
Theoretical and Applied Genetics 99: 289-
295.

Scott, G.E., S.B. King and J.W. Armour. 1984.
Inheritance of resistance to southern corn
rust in maize populations. Crop Science 24:
265-267.



01581SWaNNSSU
n1 ns

JOURNAL OF AGRICULTURAL
PRODUCTION

@ 9. WANNSSUNSINUAS 5(3):102-110
J. Agri. Prod. 2023

HAYBINISIASENIIRBUAL AWz NiinoNaNAn Yo L iAUIITUEINTS

Effect of Spawn Preparation and Pretreatments of Substrate on
Yield of Hungarian Oyster Mushroom

Seuayn NENIAKN' WIATY TR WAL ITIUNT NENIAKN®
Tanya Tapingkae' Narissara Wichit' and Wanaporn Tapingkae®

AnnAlUlagN1TN YRS W Ineaesvigledl Ymindedvil 50180

Faculty of Agricultural Technology, Chiang Mai Rajabhat University, Chiang Mai 50180
AMZINYATAENS unInededeslnl Sainelul 50200

? Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200

* Corresponding author: tanya_tap@cmru.ac.th

(Received: 22 April 2022; Revised: 15 November 2022; Accepted; 27 December 2022)

Abstract

The research attempted to develop a simple technique for growing bagsed mushrooms. The
traditional methodology was compared to the modified methods for making Hungarian oyster mushrooms
(Pleurotus ostreatus) mother spawn. The results showed that culture from the modified method
cultured fresh mushroom tissue on sorghum disinfected with hydrogen peroxide (H,0,) mycelial took
a longer period to complete invasion than the traditional method. However, after 14 days of cultivation,
mycelial density was found to be higher. This method was chosen as the mother spawn in the next
experiment. The experiment was conducted using rice straw as the main substrate and provided
different substrate preparation method, i.e. steaming, boiling, soaking in different water, H,O, solution,
and gypsum solution. The results showed that boiling rice straw results in the time to flowering (26
days) and the mushrooms yield (385 ¢.) was statistically significantly lower than other methods. This
was consistent with the results of the analysis of the nutrient value of rice straw. Soaking rice straw in
plain water had the highest statistically significant percentage of contamination.

Keywords: Mushroom cultivation, simple technique, hydrogen peroxide, gypsum
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I T - = aa A
Wzuumant g wemensils (nssuisa 3)
MsvevnaiduloduduimiTanmvduiigaosig
fudnAryBavneada Ae 10 Ju sosasunlaunngsuis
2 e 11 Tu diunssuidn 4 Euledialdsyezina
wuigregiltedAydomnada Ao 13 Tu usdiilen
Anuvuluveadulodiodsadewin 14 Tu wuh
aa S a o :4' Y] v
Wn1saufy wazanwlasuun 2 ddnvazidule
wuutes TurazNIsaaLUauu 1 waguuud 3
wWulosmruiduann analdwunsvudouainie
wlanUaeulusuneassil (Table 1)

Table 1 Growth of Pleurotus ostreatus mycelial cultured and percent contamination in different methods

of mother spawn preparation

Mycelial complete

Mycelial density for

Method T Contamination (%)
invasion (days) 14 days

Traditional method 10.00 ¢ + 0.00
Method 2 11.00 b +++ 0.00
Method 3 10.00 ¢ + 0.00
Method 4 13.00 a +++ 0.00

F-test o ns

CV (%) 3.71 0.00
Remarks:  +++ Very sood mycelial growth, ++ good mycelial growth, + poor mycelial growth

ns = non significant difference, ** = significant different at probability level 0.01

++

+++

Figure 1 Density of mycelial grown on medium
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(peracetic acid) finuandfiduarsoonsladiil
Usgansnmgdlunisanideqdundd dnnsldedng
LL‘Wi"wmaL‘ﬁaammsﬂuL%Jauiuqmmmssmmmsma 9
Wi mandau e fn naldl uazaesnu Tneanunse
Manvalesveswadan wazuuaiiels Tngluvinln
nauuazsarRvenAIesRuUAsuly (Alasr et al.,
1993) ilssniluassidesvilidendoddinan
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fmnedgemsiisdedenmsis wazenalunse
Fondiud 1 vielvendiu (thiamine-HCD) lue1wsdi
shitede H,0, Tieduaiumsaiaivlaveadiledia
aonAaednyU Adenipekun and Gbolagade (2006)
finuin 3anfiud 1 wanzaudensaiydulnveadule
wiaunasudun (Pleurotus florida) 1NnTige 5998937
Aa Iniud 6 (pyridoxine) &hiimiiud 12 (cobalamine)
dwalimassadulaveaduleindiniian Manjunathan
and Kaviyarasan (2010) fivhn1snnasamnziudin
Lentinus tuberregium (Fr.) Tus msinal wuan
nnfiut 1 Tuaddenisasyiivlinvondulain
uinfige sesaunldun Infiud 7 uaginniud
(tocopherol)

dilefinanunsawialdunemsiendose
H,0, wazliliAanisvweuainidoudantasy

AOAAADINUINUYIAABIVBS Wayne (2001) 157891471
SEAUANINTUYDY H,0, MnzauaIuisangn
mssenvesaUaveatonuazitenuniite uddiledia
aansasyla annsneassdisiisussegnaly
lunsuan@ewinlaesinagiiuldi Msinz@etingn
¢ v o oA & v < ao Ry

vuNantNne@eny H,0, [uisnsuldinan
fpuni135ou Wesanndlesauszezianludunsu
NIHEAWBUIAVET D UATELIMTINNE TR UTANTS
~a a4 & v " X vy < a <

Ao Welte wazAosvudolduluinasginens
noutanlgauls Tnanussunm 15-20 Tu el
= A aa & < v ' A &
JudenIBnsinzileiinanuuLant1INIsi e
fe H,0, Wuisnismssudenindnsuldluau
NAADIN 3

nsMAaesil 2 NavasdSnanTeuTanIIzdants
wigAulnuaznananvawfinunasusnT

n15AsERuAIMIlaYUzvesnedIIney
ilumnziinuandly Table 2 msdudanalimadn
Ui wdsa aslulewnsn Wele lustu waglea
iefiaglad uazdniu sndmhedniiAsnseeu
siuuUdY 9 Bsmainieannsgaydeansenmns
semdransdiu i fldfunadithmasenddeead
mimmi‘ﬁasmslwfuﬁi’wmumﬂ Mejia and Alberto
(2013) lvhnshinsgiiisanmsdiutanmng wuh
luthiistithaanglea Weiy uazsmewnInaied
uenanil Houdeau et al. (1991) Tes1ut Mgayde
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Table 2 Nutrition content of rice straw after pretreatments with different methods

soaking in  soaking in  soaking in
Test item Steaming Boiling
water H,O, gypsum
1 Ash (g/100g) 3.76 3.02 476 4.53 7.73
2 Calories (kcal/100g) 98.03 74.80 117.81 123.18 85.61
3 Carbohydrate (g/100g) 21.30 16.17 25.54 27.37 19.45
a4 Crude fiber (g/100¢) 8.33 6.69 9.54 10.73 7.00
5 Fat (g/100¢) 0.47 0.32 0.65 0.62 0.33
6 Moisture (g/100g) 72.32 78.68 66.60 65.45 71.28
7 Protein (g/100g) 2.15 1.81 2.45 2.03 1.21
8 Total nitrogen (g¢/100g) 0.34 0.29 0.39 0.32 0.19
9 N 40:1 40:1 41:1 53:1 59:1
10 Total organic carbon (%) 13.79 11.67 16.04 16.91 11.14
11 Cellulose (%) 16.59 12.40 17.70 13.13 14.33
12 Hemicellulose (%) 10.08 8.32 13.15 10.04 12.11
13 Lignin (%) 2.50 1.92 3.08 2.93 3.92

Remarks:

1-10 were reported by Central Laboratory (Thailand) Co. Ltd.

11-13 were reported by Faculty of Agriculture, Chiang Mai University

dethrhsdnfidiunisndeudiedsdiety
weiediaunesugants wudn vhedafiiunsis
nsfu Asugth nsud H,0, waznsutdudu Tiszuy
nafiduledinadgdugsliuansistuneeda fe
9 $u luuriiszeznafiiaduaeniiuan fuilddedin
fiauuananstuegefitoddymieadn nsia
nsu n1sual H,0, uagnsuddudu THszezina
lumsifinsunen 12.25 Ju 13.50 Tu 12.25 Tu uae
11.25 Yu awddy Ssliszeznafiinduasniiia
Funirnsmsdindaernediiiiunsduiildioa
17.00 Ju ag19ildudAgynieada dawanslu Table 3

nsziineaeri i unsiuldmn
aonuiinan 385.00 niusens aesninnisiwizde
W nfiwSudieistuesneliteddun1eada Tae
Beaadloimnesenedniitunist msugi msud
H,0, wazmsurdUdu lnandnimidnaonifinan

571.25 n¥usiagd 551.25 niusiens 588.75 niusiags
uay 581.25 N3NF9Rd ANEIAU UsEanTAImNISHER
Wishilnauuaietufuiminaeniangn (Table 3)

Msadenfinunsialiasianunis
Vudouandeutantaey dlednseinamaatanun
TwanAaInnIse e ik TeTeuse
M5 (12.50 Wesius) n3ua H,0, (6.25 Wasidus)
waznswBUS (6.25 Wosdus) Turasdinisinizidia
Fevhsiiutiniartnufuiinisuuidiougsiigaoied
Sodfymeann fo 31.25 wWesifud wenaniidad
nssenvesdntfifnufurstnlungumaass
FlallehniseIsugienisidanudou (nsilaay
Asey) wiegelsiny w@ulainauisadudule
aseunguiagsuazJafivldnun ilideaunse
Wwigiulnlang1aund
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Table 3 Effect of different substrate pre-treatments on spawn running time, pinheads formation, the

average number of fruiting bodies, biological efficiency and contamination of Pleurotus

ostreatus
Day for Days for
Pretreatments . . Fresh yield B.E. Contamination
completion of pinhead
Method . . (g) (%) (%)
spawn running formation
Steaming 9 12.25b 571.25 a 5713 a 0.00 b
Boiling 9 17.00 a 385.00b  3850b 1250 b
soaking in water 9 13.50 b 551.25a 55.13 a 31.25a
soaking in H,0, 9 12.25b 588.75 a 58.88 a 6.25b
soaking in gypsum 9 11.25b 581.25a 58.13 a 6.25b
F-test ns * * * *
CV (%) 0.00 15.98 16.14 16.14 103.44
Remarks: ns = non significant difference, * = significant different at probability level 0.05
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maadd ulifinasoszernanidulowsafuganie
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WednandfwIeusienisdudmalinandnana
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A13Te Mg carbendazim wazvefiugtisssumn

Haymienfumsdudouannsavandedalng
vinsideatanimizrinadindieisnisils nnsdu
Msut H,0, Wiensutdudu msudidufudeuth
yharlfinsifieimudssgefisnianistudounn
L%@Lmaﬂﬂaaulﬁqa msﬂulﬁaudau‘maﬁlﬁmmﬂlf'??am
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AM5LNWAS, 2558) Nsemsaunalnglinnuseuanunse
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arnsuild Snvie H,0, ﬁﬁmﬂ%ﬁmwmﬁuﬂuqq
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Wosdud Tunzavdmduugnng Sueanuiiueie
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850 Um) luituivhilnaenamielghunn eudududiu
51921913509 Ao uAR@ey wunililey wagiuediu
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Formulating the Optimization of Plant-Based Drink with Essential
Amino Acid and Fatty Acid from beans added with Sesames and
Sacha inchi
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Abstract

This research aimed to investigate the suitable formula for a plant-based drink with essential
amino acid and fatty acid from beans added with sesames and sacha inchi by using the mixture design
method. Three factors of this studying were soybeans (50-60%) black beans (5-15%) and kidney beans
(2-12%). 10% of white sesame, 10% of black sesame and 10% of sacha inchi were used as a fixed
factor. Adjusted the flavor of plant-based drink by adding sweeteners which were not more than 5%
of all components and 600 ml water in all formulas. The suitable formula was selected by texture,
flavor and overall impression of the sensory evaluation, the protein contents, and the viscosity values,
then analyzed the multiplied regression relationship model between the factors and simulated contour
plot. Results obtained showed that the suitable formula was formula no. 8. The components ratio of
plant-based drink as follows; soybeans : black beans : kidney beans : white sesame : black sesame :
sacha inchi (59.7 : 8.3:2.0: 10 : 10 : 10). The sensory evaluation in term of texture, flavor and overall
impression, the score showed 8.00, 7.80 and 8.07 respectively. Protein content (dry weight) was found
35.36 g. The Viscosity value was 1,659 m. Pa.s. The result of the amount of amino analysis showed 8

types of essential amino acids which were Isoleucine, Leucine, Lysine, Phenylalanine, Tryptophan,
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Threonine, Valine, and Histidine. Omegas 3, 6 and 9 were found 26.01 mg, 446.5 mg, and 1,271.65 mg
respectively and the antioxidant property observed were 9.94 psg.

Keywords: Beans, sesame, Sacha inchi, essential amino acid, fatty acid
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Table 1 Formulations of plant-based drink from beans added with sesames and sacha inchi

Black Kidney White Black
Formulations Soybeans Sacha Inchi

beans beans sesame sesame
1 58.0 5.0 7.0 10 10 10
2 50.0 12.7 7.3 10 10 10
3 54.4 6.9 8.7 10 10 10
4 56.4 11.6 2.0 10 10 10
5 53.0 15.0 2.0 10 10 10
6 51.6 6.4 12.0 10 10 10
7 54.7 9.8 5.6 10 10 10
8 59.7 8.3 2.0 10 10 10
9 50.0 12.7 7.3 10 10 10
10 54.7 9.8 5.6 10 10 10

N3IUIBNIINAR

NSWTENAIBENUINT 91 UarA1IBuA1 dnTzuiunsndn InedauwUainssndsnsuanain wues way
ARl (2561) tazyaiuns tazande (2561) (Figure 1)

Blend all component at high speed for 3 minutes until they become smooth mixture

}

Strain the residuals from beverage

}

Boil over medium heat until the temperature 80°C

}

Simmer for around 15 minutes, stirring frequently

}

Set aside for 10 minutes

Figure 1 Process of plant-based drink from beans added with sesames and sacha inchi
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Figure 2 Ten formulas of plant-based drink from beans added with sesames and sacha inchi
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1NNTIATIZIIAUSENIUNINAL (Table 3)
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U'%mmwé’ﬂmuqmﬁ 6, 7 way 8 hillmnuunnsnaiu
nsadn laefignsil 8 duamdsnugdian 6.79
AlawAass wazdanuuanaienueg 1 ildedAgynig
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nmsiansanadudsansnisinavla (R)
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Table 4 Regression coefficients of predicted polynomial model for response variable

Characteristics Equation Adj R* p-value
Flavor Y= 711X +8.93X,+5.86X,+7.99X X+ 1. 19X, X5+4.40X, X4 0.244 0.34
Texture Y, = 8.04X,+5.65X,+6.09X;+2.41 X X,+0.31X X;+2.26X,X, 0.535 0.15
Overall impression Y5 = 7.79X,+4.85X,+5.84X,+5.72X X,+0.06 X, X;+6.15X,X, 0.094 0.45
Protein Y, = 33.63X,+30.94X,+33.81X,+12.6 TX X,+3.01X X;+2.06X,X; 0.872 0.01
Viscosity Y, = 1912.18X,+4218.81X,4+3518.31X,-4479X,X,-2812.57X,X,  0.994  0.001

-0224.41X,X,
Remarks: X, = Soybean, X, = Black beans, X, = Kidney bean. Significant level at p<0.05
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Hoover and Ratnayake (2002) fidnudnuaves
anfuiaiignlunauinn wuiransvdaidaanm
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FumBoudutuhliiviinalusiugedu esnlu
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2533; KeShun, 1997; Riaz, 2006)
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(Table 4) WaganMINATANANABUYIIIU Figure 3
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Component Coding: Actual
A: Soybeans (%)

Protein (Gram) L
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Figure 3 Contour plot of plant-based drink from beans added with sesames and sacha inchi;

(a) = Viscosity and (b) = Protein.
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(tryptophan) n3laiu (threonine) 71U (valine) uas
Fafinu (histidine) @onAaITUNUITEUBI Kalman
(2014) FiRnwesfusynavvesnsnezdluaniusiu
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(2013) fidnw13enduanduundensaluiu
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USuae 9.94 lulasniu denadesduauidevsy
Bopitiya and Madhujith (2013) fifinwaansanansa
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fiusnauudenveauda Uhan et al, 2016)
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Table 5 Fatty acid, antioxidant, and amino acid profile of plant-based drink from beans added with

sesames and sacha inchi

Characteristics Quantity Unit
Amino acid profile
Isoleucine 176.27+0.07 mg/100g
Leucine 304.84+0.15 mg/100g
Lysine 261.07+0.09 mg/100g
Phenylalanine 250+0.00 mg/100g
Threonine 200+0.00 mg/100g
Tryptophan 150+0.00 mg/100g
Valine 216.01+0.33 mg/100g
Histidine 100+0.00 mg/100g
Fatty acid
Linoleic acid 430+0.03 mg/100g
Alpha-Linolenic acid 20+0.01 mg/100g
Arachidonic acid 10+0.00 mg/100g
Unsaturated Fat 1,920+0.00 mg/100g
Omega 3 26.01+0.10 mg/100g
Omega 6 446.50+0.76 mg/100g
Omega 9 1,271.65+0.21 mg/100g
Antioxidant
Antioxidant (DPPH assay) 9.94+1.05 pg/100g

Remarks:
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Abstract

Chrysanthemum is a facultative short-day plant with the tendency to flower late when night
temperatures are high. Therefore, year-round cultivation of high-quality chrysanthemums in Thailand
is not desirable. Some day-neutral chrysanthemum cultivars are insensitive to heat-delay phenotype.
Consequently, the discovery of these key characteristics through the planting of many cultivars can
be the key to enhancing the breeding programme. Eleven Thai chrysanthemum cultivars were selected
and planted under various conditions, including an average day length of 11.47 hours (SD), long days
with incandescent light night break (LD1), and long days with incandescent light night break with a
night temperature of 30.23 °C (LD2). The number of leaves on the main stem at flowering, the length
of the main stem at flowering, the diameter of the terminal flower, the number of LD leaves, the ratio
of flowering to nonflowering plants, and the thermostability of cell membrane were measured and
analysed. By removing the light integral factor, all cultivars in this study were able to flower in both
SD and LD conditions. The effects of different photoperiods and night temperatures on flowering time
and floral quality varied amongst cultivars. Each cultivar, especially ‘Kaewglom’, exhibited a unique
pattern of sensitivity, which benefits the selection for a new breeding programme to create new day-
neutral and heat-tolerant cultivars more suitable for the cut flower market.

Keywords: Chrysanthemum, cell membrane thermostability, heat tolerance, day neutral

Introduction

Because of its considerable export value,
chrysanthemum is a globally economically
important ornamental plant. The auction on the
flower market in the Netherlands ranks it among
the best in the world (Nissim-Levi et al., 2019).
This flower is a facultative short-day plant (SDP)

that requires less than 13.5 hours of daily
photoperiod to flower (Park and Jeong, 2020).
Therefore, chrysanthemum production is restricted
and depends on the environment. Light
supplement (day-length extension or night
interruption) or black cloth (night prolong)

treatment is used to adjust the optimal flowering



time for cut flower production (Belay et al., 2021).
Due to the fluctuation in temperature during
treatment, the procedure controlling flowering
time is both expensive and detrimental to flower
quality.

In Thailand, chrysanthemums cannot be
grown adequately during the summer, which is
the peak season for this flower’s demand
(Chomchalow, 2004). In addition to environmental
control, breeding day-neutral (DN) and heat-
tolerant chrysanthemums is an excellent solution
to the production problem. The day-neutral
chrysanthemum exists, but it is relatively rare, and
its characteristics are not yet appropriate for
marketing as cut flowers (Anderson, 2007).
Interestingly, day-neutral chrysanthemums also
demonstrate heat tolerance (Cockshull, 2019). This
information highlights the possibilities of improving
day-neutral and heat-tolerant chrysanthemum
breeding in the near future.

Although there were numerous breeding
initiatives to improve chrysanthemum
characteristics in Thailand and some DN varieties
were established (Krasaechai and Senawong, 2003)
additional DN and heat-tolerant cultivars are still
required to improve the phenotype for the market
(Nakano et al., 2015, Mekapogu et al., 2022).
Unfortunately, information regarding the flowering
time and heat tolerance of chrysanthemum
cultivars in Thailand is still unclear (Krasaechai and
Senawong, 2003) due to the random import of
commercial types from Europe, the United States,
and Japan and the breeding of varieties to fulfil
market demand (Komkris, 1964; Krasaechai and
Senawong, 2003). To facilitate chrysanthemum

breeding in Thailand, information on each existing
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cultivar is essential, as the response of
chrysanthemums to environmental conditions is
immensely complicated and may vary among
species. This study intends to present a flowering
time and heat tolerance analysis of each eleven
commercially available chrysanthemum cultivar
in Thailand under different light and high night
temperature conditions. And it will benefit the
selection of cultivars for a new breeding

programme.

Materials and Methods
Plant materials

The eleven cultivars of commercial
chrysanthemum in Thailand were selected with
the collaboration of Maejo University’s Office of
Agricultural Research and Extension in Chiang Mai,
Thailand. All cultivars included ‘Mona’, ‘Khao sai
kaew’, ‘Puma’, ‘Old rose’, ‘Banyen’, ‘Muangson’,
‘Som lychee’, ‘Rumet’, ‘Khao plai chompu’,
‘Khaoson’, and ‘Kaewglom’. There were variants
in petal colour as follows: white, white with a
green centre, white, pink orange, dark pink, purple,
yellow with an orange centre, yellow, white with
a pink tip, white, and light green (Figure 1). All
plantlets utilised in this study were derived from
tissue culture of shoot tips. Following rooting, the
seedlings were brought to the greenhouse for one
week of acclimatization. After thirty days, identical
plants were chosen for two experiments. The first
experiment was an evaluation of the cell
membrane thermostability (CMT) in which plants
were employed directly. For the second
experiment, the flowering time, each plant was
placed in a six-inch pot containing loam soil,

manure, and rice husk in equal amounts.
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Figure 1 The selected cultivars in this study: ‘Mona’ (A), ‘Khao sai kaew’ (B), ‘Puma’ (C), ‘Old rose’ (D),

‘Banyen’ (E), ‘Muangson’ (F), ‘Som lychee’ (G), ‘Rumet’ (H), ‘Khao plai chompu’ (1), ‘Khaoson’

(J), and ‘Kaewglom’ (K)

The first experiment: cell membrane
thermostability

The eleven tissue-cultured chrysanthemum
cultivars were utilised immediately after
acclimatization using a methodology modified
from Yeh and Lin (2003). Each sample contains
ten leaf discs with a diameter of 8 mm. Leaf discs
were placed in a test tube containing 17 ml of
distilled water. The measurement was performed
using seven replicates for each sample. All tubes
were placed in a water bath at several temperatures
for 30 minutes: 30, 35, 40, 45, 50, 55, 60, 65, and
70 °C. The control condition was 25 °C. The tubes
were then incubated for 16 hours at 25 °C in the
dark. After that, the first solution conductivity (EC1)
of each sample was determined. Following the

measurement, all samples were autoclaved at
121 °C for 15 minutes and then incubated at 25
°C for 24 hours. The second solution conductivity
(EC2) was then measured with seven replicates
for each sample. Using the following equations,
the relative injury (RI) at 25 and 50 °C and the
calibrated Rl were determined.

Rl'at 25 and 50 °C (%) = (EC1/EC2) x 100
Calibrated RI (%) = {1- [1 - (ECL/EC2))/[1 -
(EC ntro/EC2 i} x 100

EC1, EC2, EC1 and EC2_., refer to the first

sample solution conductivity, the second sample

controls

solution conductivity, the first control solution
conductivity, the second control solution

conductivity, respectively.



The second experiment: evaluation of flowering
time under different light and night temperature
conditions

The experiment was conducted in a
greenhouse in Thailand from January to March
2022, during the chrysanthemum growing season,
with an average photoperiod of 11.47 hours (Time
and Date AS, 2022), which did not exceed the
chrysanthemum’s critical photoperiod of 13.5
hours. To evaluate the flowering time in response
to light period and high night temperature, seven
replications of each treatment were conducted
under three distinct conditions in a completely
randomised design (CRD). The initial condition
served as a control. During the growing season,
without light or temperature treatment, the state
was SD. The following was LD1. This long day

condition comprised a 3-hour night interruption
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(8 to 11 PM) using tungsten lamps (Philips 32w,
NL) to lengthen the photoperiod without increasing
light integral. LD2 was the third condition. In
addition to the 3-hour night interruption, the
vertical heater (Xiaomi Inc., China) was used for
six hours (11 PM to 5 AM) to enhance the night
temperature. In Table 1, the information on each
treatment is supplied. Neither growth regulator
administration nor shoot pinching occurred during
the trial. Since the purpose of this experiment was
to examine the responses of plants to LD and high
night temperature, plants were kept in each
environmental condition until the end of the
experiment. The flowering time data was collected
throughout 12 weeks. Such information included
the number of leaves on the main stem at

flowering and the diameter of the terminal flower.

Table 1 The light and temperature conditions of each treatment

Light integral of 3h photoperiod extension

Average day Average night

Treatment 2@
by tungsten bulbs (umol s* m™) temperature (°C) temperature (°C)
SD N/A 26.84 17.79
LD1 6.14 26.61 18.11
LD2 5.89 26.42 30.23
Remarks:  Abbreviations: SD, Short day condition without light or temperature treatment; LD1, Long day

condition with a 3-hour night interruption; LD2, Long day condition with a 3-hour night interruption

and a 6-hour hot wind treatment

Statistical analysis

This experiment was carried out with a
completely randomised design (CRD). The factor
variable was cultivar, with SD, LD1, and LD2 as the
dependent variables. To assess how each cultivar
responds to each environmental condition, one-
way ANOVA and the TUKEY test (Assaad et al.,
2014) were applied separately to determine the
statistical significance between the mean response
values of each cultivar to each condition. The
results were then put in a single table for

presentation purposes.

Results and Discussion
Flowering time

The leaf number on main stem at flowering
(Table 2) determines the flowering time. This
number is more accurate than the number of days
to flower (Adams et al., 2003). It represents the
number of leaves a plant needs to generate
flowers. The longer it takes to develop leaves, the
longer it takes for the plant to flower (Adams et
al., 2003). Interestingly, all eleven cultivars were
able to flower under LD conditions. It is possible

for a plant’s photoperiod response to change
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because of alterations in environmental conditions
or gene expression (Mizoguchi et al., 2007). Thus,
SD plants that can produce flowers under LD could
have DN response. Therefore, all cultivars
exhibited a facultative SD response and the
capacity to develop a DN response. Even though
LD is an unfavourable condition, flowering may
be triggered by an autonomous pathway in plants
that tend to commence flowering at the
appropriate time (Sumitomo et al., 2014).
However, different types of night break lighting
can produce diverse flowering responses
(SharathKumar et al., 2021). This observation is
intriguing and suggests that light integral rather
than photoperiod may be the additional factor
determining flowering in chrysanthemums.
Furthermore, additional research is required to
clarify this issue.

The SD-grown plant required the lowest
leaves at flowering within all cultivars. Average
leaf count ranged from 33.8 (‘Banyen’) to 47.4
(‘Khao sai kaew’) leaves (Table 2). Most cultivars
flower faster under SD, LD1, and LD2 conditions,

respectively, except for ‘Puma’, ‘Muangson’, and
‘Khaoson’ whose flowering time under SD and
LD1 conditions did not differ significantly, and both
conditions flower earlier than LD2. Since
chrysanthemum is a facultative SD plant, LD may
not be a significant restriction to flowering because
it can still generate flowering despite the longer
period. In addition, the high night temperature is
an important environmental issue to consider.
Additionally, night temperature is critical in
regulating flowering time (Cho and Kim, 2021;
Nakano et al., 2020). Consequently, the impact of
flowering time delay is more obvious under LD2.

The response in ‘Kaewglom’ is remarkable.
It flowered the quickest in the SD condition but
did not differ significantly between the LD1 and
LD2 conditions, which have different night
temperatures. It indicates that ‘Kaewglom’ may
not be affected by high night temperatures, making
it a contender for a heat-tolerant cultivar. In this
study, the photoperiod response of chrysanthemum

varied across all cultivars examined.

Table 2 The number of leaves at flowering for 11 cultivars grown under different photoperiod and night

temperature conditions

Cultivar SD CV (%) LD1 CV (%) LD2 CV (%)
‘Mona’ 41.3+0.41° 0.99 44.8+0.54° 1.21 74.2+0.48° 0.65
‘Khao sai kaew’ 47.4+0.34° 0.72 52.4+0.35" 0.67 90.7+0.4° 0.44
‘Puma’ 45.2+0.25° 0.55 44.5+0.40° 0.90 64.8+0.4° 0.62
‘Old rose’ 47+0.35° 0.74 52.4+0.66" 1.26 72.9+0.57° 0.78
‘Banyen’ 33.8+0.25° 0.74 36+0.27° 0.75 75.2+0.35° 0.47
‘Muangson’ 38.6+0.3 0.78 38.7+0.6" 1.55 65.4+0.35° 0.54
‘Som lychee’ 40.4+0.37° 0.92 49.4+0.49° 0.99 77.2+0.48° 0.62
‘Rumet’ 43.8+0.25° 0.57 47+0.59" 1.26 73+0.55° 0.75
‘Khao plai chompu’  41.1+0.27¢ 0.66 44.8+0.22° 0.49 70+0.31° 0.44
‘Khaoson’ 44.2+0.58° 1.31 44.4+0.34° 0.77 74.4+0.47° 0.63
‘Kaewsglom’ 38.5+0.27" 0.7 41.4+0.39° 0.94 41.8+0.32° 0.77

Remarks:  Values are means + SEM, n = 7 per treatment group. Means in a column without a common
superscript letter differ (p<0.05) as analysed by one-way ANOVA and the TUKEY test



Cell membrane thermostability

Cell membrane thermostability (CMT) is a
widely accepted assessment of a plant’s heat
tolerance. This method evaluates the electrolyte
leakage from leaf materials when exposed to high
temperatures (Anderson et al., 2016). In Taiwan,
the United States, and South Korea (Anderson et
al., 2016), chrysanthemum germplasm is screened
for its heat tolerance phenotype using this
technique. In this study, the CMT results of
different cultivars were compared (Table 3). At 25
°C, the relative injury (RI) was not as severe. When
the temperature was raised to 50 °C, the Rl pattern

started to become more diverse. The lowest was
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‘Kaewglom’, while the highest was ‘Khao sai kaew’.
This information was connected with the flowering
time data when ‘Khao sai kaew’ was the cultivar
requiring more time to flower. Although ‘Kaewsglom’
was not the cultivar with the shortest flowering
time, the lack of a statistically significant difference
in flowering time between LD1 and LD2 for this
cultivar indicated that high night temperatures did
not have the same effect on flowering time as
they did for other cultivars. The CMT results
confirm that ‘Kaewglom’ can flower under high
night temperatures because it exhibits heat

tolerance.

Table 3 The comparison of 11 chrysanthemum cultivars Relative Injury (%) at 25 and 50°C

Relative Injury (%)

Cultivar
25 °C CV (%) 50 °C CV (%) Calibrated CV (%)
‘Mona’ 14.4+0.19° 1.32 65.2+0.57 0.87 59.4+0.62“ 1.04
‘Khao sai kaew’ 15.5+0.16° 1.03 85.3+0.37° 0.43 82.6+0.47° 0.57
‘Puma’ 13.3+0.13° 0.98 68.3+1.26" 1.84 63.5+1.43" 2.25
‘Old rose’ 14.5+0.12%° 0.83 69.8+0.68" 0.97 64.6+0.79 1.22
‘Ban yen’ 14.2+0.24" 1.69 70.1+0.53° 0.76 65.2+0.66" 1.01
‘Muang son’ 13.7+0.09™ 0.66 59.7+1.06° 1.78 53.3+1.25° 2.35
‘Som lychee’ 14.1+0.24" 1.70 62.6+1.09% 1.74 56.0+1.39% 2.46
‘Rumet’ 13.9+0.14" 1.01 59.9+0.09° 0.15 53.5+0.18° 0.34
‘Khao plai chompu’  14+0.38" 2.71 70+0.91° 1.30 65.1+1.15 1.77
‘Khao son’ 14.1+0.07" 0.50 68.3+1.41 2.06 63+1.68" 2.67
‘Kaewglom’ 12.3+0.19¢ 1.54 41+0.78" 1.90 32.7+0.95 291
Remarks:  Values are means + SEM, n = 7 per treatment group. Means in a column without a common

superscript letter differ (p<0.05) as analysed by one-way ANOVA and the TUKEY test
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Flower size

The diameter of the flower can indicate the
quality of the inflorescence. Multiple light
conditions altered the size of flowers. Low light
intensity and high temperature can reduce the
size of chrysanthemum flowers (Nothnagl et al.,
2004). This study measured the apical flower. Each
cultivar had unique floral characteristics (Table 4).
The flower sizes of ‘Khao sai kaew’, ‘Old rose’,
‘Banyen’, ‘Muangson’, and ‘Khao plai chompu’
varied greatly depending on the light treatment.
Flower size was largest under SD, followed by LD1
and LD2. It suggests that longer photoperiod
diminishes flower size and that high night
temperatures amplify this effect.

The flower size of ‘Som lychee’ and ‘Rumet’
was largest under SD and reduced when treated
with both LD conditions. Since there was no
significant difference in flower size between LD1
and LD2, high night temperatures do not affect

the flower size of ‘Som lychee’ and ‘Rumet’.

Intriguingly, the largest and smallest ‘Kaewglom’
flower sizes were identified in the LD2 and LD1
conditions, respectively. Still, the size found in the
SD condition was not statistically different from
either of the LD conditions. Unlike other cultivars,
long photoperiods and high night temperature had
no negative influence on flower diameter in this
cultivar. In addition, neither photoperiod nor high
night temperature impacted the size of ‘Mona’
and ‘Puma’ flowers. The reaction of various
photoperiods and night temperature on flower
size differs among cultivars, as previously
demonstrated (Palai et al., 2018). These data
indicate that flower sensitivity to light and
temperature is encouraging. Although there were
diverse reactions, photoperiod and temperature
changes did not diminish the flower quality of
some cultivars. It is interesting to use this
information to develop a chrysanthemum cultivar
that can yield flowers of high quality despite

adverse environmental conditions.

Table 4 The Diameter of terminal flower for 11 cultivars grown under different photoperiod and night

temperature conditions

Diameter (cm)

Cultivar
SD CV (%) LD1 CV (%) LD2 CV (%)
‘Mona’ 6.55+0.0875 1.34 4.16+0.0545 1.31 6.28+2.17 34.55
‘Khao sai kaew’ 5.79+0.0665° 1.15 5.11+0.0776" 1.52 3.98+0.0658° 1.65
‘Puma’ 4.26+0.115 2.70 4.33+0.0974 2.25 4.35+0.08 1.84
‘Old rose’ 6.88+0.0793° 1.15 5.12+0.0547" 1.07 4.8+0.0861° 1.79
‘Banyen’ 6.02+0.0499° 0.83 4.82+0.0647" 1.34 4.05+0.0536° 1.32
‘Muangson’ 7.74+0.169° 2.18 5.86+0.0752" 1.28 4.3+0.0634° 1.47
‘Som lychee’ 6+0.0404° 0.67 3.85+0.055" 143  3.97+0.0572°  1.44
‘Rumet’ 7.07+0.0562° 0.79 4.74+0.0881" 1.86 4.84+0.0455" 0.94
‘Khao plai chompu’  6.96+0.042° 0.60 4.98+0.0213" 0.43 4.57+0.0711° 1.56
‘Khaoson’ 7.64+0.0773° 1.01 3.93+0.0424° 1.08 4.32+0.0756" 1.75
‘Kaewglom’ 4.07+0.0293% 0.72 3.94+0.0413" 1.05 4.14+0.0473° 1.14
Remarks: Values are means + SEM, n = 7 per treatment group. Means in a row without a common superscript

letter differ (p<0.05) as analysed by one-way ANOVA and the TUKEY test



Conclusion

All eleven cultivars could be DN-responsive
because each cultivar produced flowers in both
SD and LD, despite their differing time to flower.
The rapidity of flowering is proportional to the
heat tolerance of the cultivar. ‘Kaewglom’ is
outstanding. This cultivar exhibited heat tolerance
based on its CMT value, which correlated with
flowering time so that high night temperatures did
not affect the flowering time. The ability of
numerous cultivars in this study, such as ‘Som
lychee” and ‘Rumet’, to sustain flower size under
high night temperatures is a positive sign. And
‘Mona’, ‘Puma’, and ‘Kaewglom’ maintain good
size quality despite the long photoperiod and high
night temperatures. The information gathered for
each cultivar is highly valuable for selecting Thai
cultivars in breeding programmes to improve the
chrysanthemum’s heat resistance and day

neutrality.
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Abstract

Kajeawdang (Curcuma sessilis Gage) is a wild plant belonging to the Zingiberaceae family. This
research was aimed to study the effect of cow manure and leonardite on growth, phenolic and flavonoid
compounds content of Kajeawdang. The experimental design was a Randomized Complete Block
Design (RCBD) with 6 treatments and 3 replications. The result found that plants supplied with cow
manure and leonardite ratio 1:1 have the highest result on the number of new shoots per clump 1.86,
plant height 38.06 centimeters and number of leaves per plant 9.66 respectively. The leonardite and
control treatment gave plant height, the number of new shoots and leaves was the lowest. The highest
total phenolic compounds were found in plants supplied with cow manure mixed with leonardite ratio
1:1 treatment of 117.33 mg GAE/g of extract whose flavonoid contents were 396.33 mg catechin/g of
extract. The lowest phenolic and flavonoid contents were found when plants were supplied with 100%
leonardite and control treatment (sandy loam clay). Therefore, organic fertilizer of cow manure mixed
with leonardite 1:1 by weight was the best growth promotion, increasing of phenolic compounds and
useful for agriculture to grow Kajeawdang.

Keywords: Cow manure, leonardite, Curcuma sessilis Gage, phenolic compound
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adans udmauiu Na,NO, 5 wWesiiud Usuns

o a

514
0.3 faddns werlwdiu huaisazaty ALCL,
0.1 fadnsuseladans Usums 5 Jaaans welv

Whfunardendliifunan 6 it Winansavanes NaOH
A 1 Tuadedns WUsuns 2 Sadans aant
USuUsumsidu 10 faddns werlmdnmuiluiaan
mi@mﬂauuaaﬁmmmm?{u 510 WIlUUAT 51891
nalumiigvesdadnfuves Awmdusotivinude
1 n%awe3iEe ¥nsnaaes 3 9 (Zhishen et al,,
1999)

n3AATEidayanieeia

1 YoyadUIUNITUANND AW A
a3ty Anuemlu 9nulu wasdsinuasuszneu
Huednimuakazasahusssuiaseiimi
LLIJSiJi’JuﬂJaG%aiJUa (Analysis of Variance; ANOVA)
TlUsunsudniagy PASW (Predictive Analytical
Software) Statistics Ju 18 lngiUSeuiisuaniade
»1135 Duncan’s New Multiple Range Test (DMRT)
fisziuarundoriu 95 wWedidud

NANT5IBUAZIANTA
ausutifvesTaguanitlilunisinn

Auluiluifldd@nunduyafuadin (Satuak
series) fiifonuduiusiuvunse (Sandy Loam Clay)
deduifiusegisianduvidluiiasgy wuin Saw
Wunsaanesening 5.24-7.85 anmnisilniihian
38113149 0.72-4.84 .nTBLauddawns Usunabunieing
Tr5enIng 25.60-68.50 Waskius lulnsiausiuiien
52319 0.56-2.65 Wosiiud weareSaiiuusslov
4A19¥9INe 4.68-56.32 faansu/Alansu uay
Tnunadeuiiduuselovifiansewing 11.24-346.62
fadnsu/Alansu (Table 1)
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Table 1 Physico-chemical properties of soil amendments used for experimentation

Properties
Treatment pH EC Organic Total N Available P Available K
(1:5)  (ds/m) matter (%) (%) (mg/kg) (mg/kg)
1.CM 7.85 2.42 42.40 1.84 8.32 11.24
2.1D 5.24 4.30 25.60 0.54 32.43 286.40
3. CM:LD = 1:1 6.50 4.60 53.20 2.34 45.60 298.50
4. CMiLD = 5:1 6.65 4.84 68.50 2.65 56.32 302.03
5. CM:LD = 1:5 6.45 4.63 46.40 2.36 50.01 346.62
6. Sandy loam clay (control) ~ 6.80 0.72 12.56 0.18 4.68 12.54

N3RS YLAUINYBINTTRILAS
MnnsAnymavesteyaiiuarilouniladse
masgivlneinszideanaslusueang o laun ng
UANNG ANHEVRIARY ANE1IVRLlU AUNTN
voslu wazdunlusenavesnsy Fuunslinanatanslu
Table 2 ieldtoyatmandlounsladsndin 1:1
Tnenhoih vrlvnsedewndimsesaydulaludusg
Agauaziinsaiydulaladninnsliloyatmie
dlowsladifissenufen esanioyataiiuium
gashulpsiuianun 1.36 wWeddudfiinadenis
dumpsngiinaslsilas (chlorophyll synthesis) A1A1S
Fmiwastnlu (stomatal conductance) sauvisiina
FONTHUATIZILEY (photosynthetic efficiency)
(Anuradha et al., 2022) Fsiinasionssgiulaves
nszIwne dlaunsladivsunaBunseinggeds
24.4 Wedliud fsmemmsiisndusenisiasyidula
Yasivogvaeviinuay UNsEUSUIMES W ULAALTE
wunii@ey wazAuzdu (Ratanaprommanee et al.,
2017) wenniisansiiinivnihfiviteuse ity
(hormone-like activity) wagshminfidusmiussn
(siderophore) lUl#fuite (Chen et al., 2004) Wiiati
JoyaTmaniualounsladludndiuimomansIuiili
nsziReunsaiqpivlaldfuaziniinssuisivgnly
fusrulunse lnedanuwnnmeiunieeia (p<0.05)
dlelddlounsladifissesnaiion nuirdnase
nswidulalusuvesnsifivdiugs Taevinloisu

nszidsauasiivgnenealeunsled 100 wWesidud
frnugaedsvesddulndifesiunsiFoiunsiiugn
medoyatmaudlowsladdnsdu 1:1 was 5:1 g
thutin daunmsugnietoyatafissesnaioiniads
vaarugetesuarlndidesiunisugneiedeyats
waudlowsladsnsdau 15 Tnswiindethuinuas
fanlndidsetuyaaiunu @Eusruduniie) nsld
Alowsladiivsegrasibivnganiunsiasyivle
YaInIzREMns s zdlomsladiiaanudunsnaig
Mnin 4 %nﬁmmﬂunmﬁimm (Pochadom et al.,
2013) ueniniansadinmninnifuluasdnunenis
audeesndangd (zn) vesity (Chen et al., 2004)
lvinsziReunmeganisiasyiule

uonanil wadamudnd1 n1sUgnnszFeauas
meleyaiiiiesegiufeiinaronmsasyiulaludiu
vosmsiiindnnvluedsuasindidssiunisugnie
Joyadmaudlowsladdnsidiu 101 waz 1.5 lag

3
v

uniinuazfiAganiinisugnaiedlounsladiies
athadier uimswsaiivlalusuy o fedes il
dosmnnsasuiulauaznisiiunandnsndudos
91doussInBuTINIY Tnglanizsnlnunadey
(Anuradha et al.,
WAulUazdnu9s 0918 IZUIUNITIN 9 VBIY

2022) wazn1silulasiauuin

Wy LAansazaulusau amﬂimmmmauaumuu
sammamﬂ%mmvﬂuaaﬂmwmLLaszIauaam
(Bhatla, 2018)
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Table 2 The shoots/clump, plant height, leaf length, leaf width and leaf number/plant of Kajeawdang

after fertilizer applications for 4 months

S ‘ Shoots/ Plant Leaf length Leaf width leaf number/
reatmen
clump  height (cm) (cm) (cm) plant

1. CM 1.66" 32.53° 31.06° 24.80™ 8.46%
2.LD 1.53° 33.40% 29.06° 25.83" 7.26"

3. CMiLD = 1:1 1.86° 38.06° 33.26° 27.30° 9.66°

4. CM:LD = 5:1 1.66° 33.00® 30.13% 24.63" 7.46"

5. CM:LD = 1:5 1.60° 31.46" 30.80° 24.30° 8.26™

6. Sandy loam clay (control) 1.53 31.46° 29.60™ 24.43° 7.46°
C.V. (%) 12.19 8.42 2.74 2.50 10.18
Remarks:  Mean in the same column with the same letters are not significantly different by DMRT at 0.05

Ywinaauaziminuievasnannsideauns
dthanuaziminuiwesnsudeuncdienn
WANANSTUNI9ERR (p<0.05) (Table 3) TunssuAsiild
Joyatmauivdlowslad Sasdau 5:1 fuwmiinan
WABWNU 148.16 N$u/ne Yz inivaaesynAIUAL

Turminanidosi lnedawiniu 124.16 nSu/ne @

¥ @ v | ac a1+ o o s
Wmitinuimui nesusnladeyaimauivalounslad
8nsEu 1:5 Shwinuienniiaaniiu 35.16 n$/ne
drunssuisnladleunslas 100 Wasdud Tuihvinusa
Wwaswiniu 30.83 nSu/na (Table 3)

Table 3 Fresh and dry flower weights of Kajeawdang at 150 days after planting

Treatment Total fresh weight (g) Total dry weight (g)

1. CM 144.83° 34.83°

2.1D 125.66° 30.83"

3. CMiLD = 1:1 148.00% 35.00°

4. CM:LD = 5:1 148.16° 34.83°

5.CM:LD = 1:5 146.66" 35.16°

6. Sandy loam clay (control) 124.16° 31.50

C.V. (%) 14.18 10.14
Remarks: Mean in the same column with the same letters are not significantly different by DMRT at 0.05

dnsunslileyaimandlounslad wud fua
Ineassronisasgiulaveinsz@eiuns 1nenssuis
ldyatmanivaunsladlusasdu 1:1 5:1 uag 1:5
fraviliminasuaziminusonadiuualiniaty
Jewieuiunssudsa 6 (yamuau) Ssaenadeaiy
Anuradha et al. (2022) ﬁLﬁlaﬁﬂUWUQﬂﬂJﬁu

(Turmeric; Curcuma longa L.) yllaUsunuans
Lﬂai‘@ﬁmﬁmﬁu WAZADAAADINUNANITINEVD
Raizada et al. (2018) fuandliifiuin Joduvidduat
aunidinasionsaiaivinvesiu Inedwaliin
nsuiuvessuuly Augs Sutume thuifnan
waziminuisseneveuniteiiu (thizome) wazile



Talewslasluinnnaesa (Sugar Beet, Beta vulgaris
L) shunmslyimalu wui Siasensiisfuve a3
dana (Lucia et al, 2021) uenani a15833n
Fidmanonsasyiulauaiiunandnvesiume
(Akimbekov et al., 2020) Bneae

nafidsoUsunafiuadnuasnaliuaed
INNaNsTIATERansUsEnoUTueanTmMLe
waraluesdluiegwamennsziieundildann
nsugnlunssdsiia 6 mennszdeaiiléainmsdgn
Tuanmauugnensfulsiananifinnuunnsiiefiumg
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afin (p<0.05) nssuIBmsmaassiilddeyatnaudu
Alowslad snsdiu 11 Tansuszneuiiuedniade
wihiu 117.33 fladn3uvesnsaunadnsiotmiinus
1 n¥u vodeEN (Table 4) waznssuisladlowslag
100 Wosdud fanadawitu 110.66 dadniuves
nsAunaanFet MW 1 ndvesnegng danusua

I 4

asaluessiiu wuinssisifladeyananiy
&lounslad Sasndau 1:1 wiswihiiu 396.33 Gadnsu
yeannndureIvinuiwesiies warnssuis
yarUAMABYINAY 325.33 Tadniuvesainuse

YNNI eIsiage (Table 4)

Table 4 Total phenolic and flavonoid contents from flowers of Kajeawdang in the difference treatments

at 150 days after planting

Total Phenolic

Total Flavonoid

Treatment
(mg GAE/g of extract) (mg Catechin/g of extract)
1. CM 115.30° 360.66"™
2.1D 110.66° 354.66™
3. CM:LD = 1:1 117.33° 396.33°
4. CM:LD = 5:1 114.73 370.66"
5. CM:LD = 1:5 111.66¢ 347.33¢
6. Sandy loam clay (control) 111.00° 325.33°
CV. (%) 4.15 11.45
Remarks:  Mean in the same column with the same letters are not significantly different by DMRT at 0.05

msAnwUsInaEnsUsynauTiueanitaauay
a1susznounaliuenlunennszligaung wWual
n1sugnnIziduImeiandunsdansviiniudmaldl
USinafluednianuauazaisusznounlailiuess
Ainnuuanenstunneeda (p<0.05) Ao n35adsi 3
lilpyatinandlounsladdnsidiu 1:1 fusunmn
ansUsvneuTiueanimmauaransUseneunlaluoss
geandadudndruimemsngsienisiasaiulnvesiie
LaYNTEUIUNSTIdIAT TN STUANTDIY donAded
funanuvesinideviudy g fnui Uinadulasiau
finasonisiintuvesUsunmaisUssnauilusan
Wavan (total phenolic content; TPC) U3unauans
Walussssvun (total flavonoid content; TFC)

LLazqm'émsﬁmaaﬂ%m%’u (antioxidant activity; AOA)
¥93917d78 (Ma et al., 2014) uenanddanuin
nseinlulasiuiinasenisiiuuSunafiuednuas
Wahuesalumveuvedad (Welsh onion; Allium
fistulosum) (Zhao et al., 2021) wazilnanau3uiu
nsauANIEn (caffeic acid) MdAululyszn (Ocimum
basilicum L.) (Nguyen and Niemeyer, 2008) lag
Unuasmunveladmisnififivadistuuenain

v
=

agtuegiuansomsitivldsuuddtuagfutiate
9 9 8n 1éuA aneWus orgnfiuiien anmuanden
anmnsugnuazauAndiinanuuas gamgdl
Telsuuazszduanugenszduime (Alamgir,

2018) usithiendunumdfyronsiinvesansusznau
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nAsnifanfellulasiunazlulnsiuiioglufiy
Tnenluudreiiflulnsalusedugstuuliilunig
RuSATNIduATIETILEAS (photosynthesis) TadaAT ey
a9En5HUBAN (Amarowicz et al., 2020) dwalyitia
naifinturesansdung (Ravazzolo et al., 2020)
dndlowsladiludurseTagudeldannisvimiles
iy fesdszneuiiduuslovirienainunsreudns
1n Yagtuflsniunusegndldiduansuiulssiuias
Tuiuiiviananees dewndlewsladiasUszney
a9d57a (Humus) ¥58@15873n (Humic substances;
HS) DuesAUsznauUssuna 30-80 wWasidus
%ﬂﬂizﬂaulﬂﬁaaﬂimvjaﬁﬂ (Fulvic acid; FA) nsagdin
(Humic acid; HA) uazdailu (Humin) 1Judu denades
fuauddees Arf et al. (2013) wuindleunslad
HeLinUiinamsduEeluiu feUfuadives
Auuazdroiiunandnuzsiomald loRulddy
smpINITilameuazansainiAusinensling
anlliastosavtgliiuasadulalas inseuiums
flarunsaaiisansyisgildediadini Tnsaniz
asUseneuituedn msvlanhusssnuluiividduns
viodine ddulunonnszilsiunsiifidunsuansing
asusEnouwadegluuinasin

#5UNan1339Y
dnsnavesyaiuazdloursladdenisiaiey
dulslunszideunsiimuuansieiu fe nssuisild
yadmaufvalowsladludnsndiu 1:1 5:1 uag 1.5
finavinlyinsuanng Auas Anaely anun iy
Fruly dudnanuazimidnudeseneaduualiy
fifiviu dofeutunssiBynmunu Guiutung)
dulBinaensUsenouTiueaniiman Slanuunnsneiy
nsadd wuiinssisildyatmaniualounsled
$asndu 1:1 redegeiigavintu 117,33 fadndu
yoansaunadnsetindnuts 1 nfuvesiaeg
Usunamahiueeavingu 396.33 aansuvesnnau
Aevminuisvessedng diunssiiarilaalounslas
100 Wofifud agliunnsnaanyaniuny leaswindy
110.66 uay 111.00 fadnfuvesnsaunaandeimin
WA 1 NSUUBIRIBEN MmUEIRU duUsnualiuees
nssABymmuAL (Fusiulunsie) Setdesiianiads

Wiy 32533 fadnsuvesaindusiedmiinuiees
fegna Feaguléin yatwantvalowslad Adhe
11 fimunzaufigasonisiaiyiulanagnnsls
UsinauansituoAniimmauaransaliuesd deeninsa
lddszandldlunisinuasle
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Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-
mycofungicide on siberian isolates of phytopathogenic Fungi. Journal of
Agricultural Technology 1(2): 247-253.

vilsde w3ar131 (Books/ Textbook) luifeasyydnuaumi

Fnsned fusifia. 2555. Msdanmsvdainisifuiemadloandanisé. aeafawmumni3 flui,
Weslal.

Steel, R.G.D., J.H. Torrie and D.A. Dickie. 1997. Principal and procedures of atatistic-
abiometric approach. 3" Edition. McGraw-Hill Publishing Company, Toronto.

BoswosluniiedovzedsiiffiTsunsnunuasiiussansnis (Section in Books with Editors)

auwe asrUsnasy. 2503, mslidile. u. 4a-49. Tu: uwna afadugns widu welude
undl Wndsysyruun S5uy Junstin iy Fezeasnsal Wy auysalied (u.n.).
nskananle. @3ugnisied, Wedlnl.

Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi,
N. Azuma and S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects.
Hokkaido University Press, Sapporo.

NS (Thesis)

nsadind sssudnfa. 2554, madnwdvinsiuiiedletusaeluiuiidmindednl
TngldananauasUsuunnusouavay. Inerdnusineimansumdudin @a1viv
ﬁmmu, ﬂm%mamﬂﬁiﬂﬂ?im'ﬂ(ﬂi, 19 INgEeUla.

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State University.

Uizﬂg&ﬁ‘mmi (Proceeding/ Conference)

2530y 3913 ania ouzduna Vednd adierna uavaudh wuesyatad. 2550, naves
n1siasunanUulueImsansyumeaussanINNISHAALAZANAINGIN. 1891
M3UTEYININT pdsdl a5, uivendoinuasmans 30 unsiaL - 2 NUATUS.
UPINYIRUNYRTANERS, NN W. 308-314.

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha, and
T. Viputhamumas. 2005. Feeding habits of hatchery-reared young Mekong giant
catfish in fish pond and Mae Peumn reservoir. Proceeding of the 2™ Internationl

Symposium on SEASTAR 2000 and Asian Bio-Logging Science, Kyoto. pp. 17-22.
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servicelink.doae.go.th/corner%20book/book%2005/Hydropronic.pdf
(25 nsngAN 2561).

Linardakis, D.K. and B.l. Manois. 2005. Hydroponics culture of strawberries in Perlite.

Available: http://www.schunder.com/strawberries.html (April 21, 2005.)
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Guide for Authors

The submitted Manuscripts should be of high academic merit and are accepted on condition
that they are contributed solely to the Journal of Agricultural Production. Submission of a multi-authored
manuscript implies the consent of all the participating authors. All manuscripts considered for publication
will be subjected in a process of double-blinded peer-review by at least 3 independent referees and

it is free of charge.

Submission checklist

Manuscript submission must include title page, abstract, keywords, text, tables, figures,
acknowledgements, reference list and appendices (if necessary). For a title page section, a title of the
article, a list of author, affiliations and E-mail address for corresponding author need to be provided.

The total manuscript should not exceed 10 pages.

Preparation of the manuscript
All manuscript submission for publication in the journal should followed the following suidelines:
1. Manuscript texts must be written using high-quality language. For non-native English language
authors, the article should be proof-read by a language specialist before submission.
2. The manuscript text, tables and figures should be created using Microsoft Word.
3. If possible, all text throughout the manuscript should be used 15 pt ~TH SarabunPSK except
a title using 16 pt, otherwise, Browallia new would be replaced.
4. Manuscript texts should be prepared as a single column, with a sufficient margin (2.5 centimeters
for each side).
Abstract should not exceed 300 words and provide only 4 keywords for each manuscript.
All measurement in the text should be reported in abbreviation, using metric system.
Each Tables and figures should be numbered consecutively.

Acknowledgments should be as brief as possible, in a separate section before the references.

0 0o N o U;

In-text citation should be given in the form of author and year in parentheses; (Pawin et al.,
2012) or if the author’s name is a part of sentence, it should be followed by the year in
parentheses; Pawin et al. (2012). All references mentioned in the reference list must be cited
in the text, and vice versa.

10. The reference list at the end of the manuscript should be listed alphabetically. The following

are examples of reference format.
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3" Editon. McGraw-Hill Publishing Company, Toronto.
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Higashi (eds.). Gene, Behaviors and Evolution of Social Insects. Hokkaido University Press. Sapporo.

Thesis:
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Science. Kyoto, Japan. pp. 17-22.
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