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Correlation and Path Analysis of Upland Rice on Yield
Phenotypic Components under the Undulation Slope Area
in Na Khu District, Kalasin Province
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Abstract

Twenty-two upland rice lines and 2 control varieties were evaluated at Na Khu
district, Kalasin Province. The aimed of study was determined to select the rice with high
yield and yield components and correlation between character, the direct and indirect
effects related on yield. The experimental design was RCBD with 3 replications. The results
found that tillering ranged from 6.00-20.33 tillers per hill. The plant height was 56.22-
125.91 cm. The panicles per hill was 3.33-116.67 panicles. The panicle length was between
20.39-30.00 cm. The seeds per panicle ranged from 38.67-148.67 seeds. The seed width
was during 2.04-3.42 mm. The seed length was during 8.42-11.43 mm. 100 seed weight
was 1.90-3.18 g. The seed weight per hill was 2.90-35.00 g. The total yield ranged from
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64.87-676.33 keg./rai. Rice 153, Rice 207 and Rice 193 had a high yield viz. 676.33, 464.10
and 367.07 kg./rai. The panicles per plant was positively correlated with seed weight per
plant (r = +0.64) and grand yield (r = +0.64). The panicle length was positively correlated
with the seeds per panicle (r = +0.68), seed weight per plant (r = +0.74) and grand yield
(r = +0.72). The seed weight per plant was positively correlated with grand yield
(r = +0.99). The path analysis indidated direct positively effects of seed weight per plant,
plant height, seed width, seed length and 100 seed weight per plant were 1.0054 0.0258
0.0273 0.0251 and 0.0037 effect to grand yield, respectively.

Keywords: Undulation slope area, upland rice varieties, path analysis
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Figure 1 The undulation slope area in Na Khu District, Kalasin Province
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Table 2 Phenotypic correlation coefficients (r,) for ten traits of 24 rice genotypes

Traits H NP PL NSP SW SL HSW SWT GY
TILL  0.2941  0.2888 -0.0724 0.0962 -0.4128 -0.1359 -0.1535 0.1207  0.1073
H 0.2885 0.5493** 0.6227** -0.1109 -0.2433 0.0773 0.5948** 0.5915**
NP 0.2577  0.0800 -0.0266 0.13d42  0.0736 0.6446** 0.6425**
PL 0.6814** -0.3183 -0.0592 0.2378 0.7398** 0.7244**
NSP -0.4659* -0.1675 0.0101 0.5275** 0.5098*
SW 0.1172  0.2924 -0.0816 -0.0409
SL 0.3409  0.0359  0.0585
HSW 0.3006  0.3179
SWT 0.9978**

TILL = tillers per hill (tillers) PH = plant height (cm.) NP = number of panicles per hill (panicles) PL =
panicle length (cm.) NSP = number of seeds per panicle (seeds) SW = seed width (mm.) SL = seed
length (mm.) HSW = 100 seed weight (g.) SWT = seed weight per hill (g.) GY = Grand yield (ke./rai)
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PINHANITNAABIUATIEALEUN19ANY

fuNusYeI0InUIENaUNANER (path analysis)
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Fadunsindvnaniinsuaznisseuiiiive
ALFLRUE Sy 19dnsuEty LaRIHANIS
A1zl Table 3 wuin dnswalaunss (Path
Coefficient; Direct Effect) fidinasonanan
selsmauan Wi dmiinudasiens A
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100 wén nedA1dnsnalagnsayindu 1.0054
0.0258 0.0273 0.0251 wag 0.0037 MUANY
Fednvarmaniiinafiddylnonsisonanan
Fadunasiddnlunsdndendioiiinanan
figdluin aenndesiusunaassves Nithya
et al. (2020) FrsvynAigs uaztwiin 100 uide
187SNalaunsIMNIUINAUNAKER L9uULREINY
fu Abebe et al. (2019) 19181431 ANAIgS
favswalnensmnsuInfunanan uananniy

Oladosu et al. (2018) Sswui Y 100 widn
wazthuinudasiens dsvsnalnensmneuin
AUNaNandNAIY @1W Kumar et al. (2018)
89U HarERTIIE Srinsiude dmh
1,000 WAA LaLANUENITI HBnSnalagnss
NUINAUNANES

drudnsnalnensasaunenandnnals
TauA S1uuvtasene I1UIUTIEBND AITLENT
539 LASIUIULARRD TnedlAnanduius
YDIDNEWAWINAY -0.0036 -0.0102 -0.0143 Lz
-0.0089 AIUANU LY ULABINUTIPIIUVD
Kumar et al. (2018) 518941131 S1UIULEARD
594 Hdvdnalaensamsauniunanas (-0.018)
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RonanansIy TA1 0.9958 FlRifuitusay
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99.58 tasidud

Table 3 Path coefficient analyses of total yield and yield components of 24 rice genotypes

Direct and indirect effect Correlation
Traits coeficient
TILL H NP PL NSP SW SL HSW  SWT with GY
TILL  -0.0036 0.0073 -0.0029 0.0010 -0.0008 -0.0112 -0.0035 -0.0006 0.1216  0.1073
H  -0.0010 0.0258 -0.0030 -0.0076 -0.0055 -0.0020 -0.0040 0.0004 0.5884 0.5915**
NP -0.0010 0.0075 -0.0102 -0.0037 -0.0007 -0.0005 0.0034 0.0003 0.6474 0.6425**
PL  0.0003 0.0137 -0.0026 -0.0143 -0.0060 -0.0088 -0.0019 0.0008 0.7432 0.7244**
NSP  -0.0003 0.0161 -0.0008 -0.0097 -0.0089 -0.0120 -0.0033 0.0001 0.5286 0.5098*
SW  0.0015 -0.0019 0.0002 0.0046 0.0039 0.0273 0.0046 0.0012 -0.0823 -0.0409
SL  0.0005 -0.0041 -0.0014 0.0011 0.0012 0.0050 0.0251 0.0014 0.0297  0.0585
HSW 0.0006 0.0025 -0.0008 -0.0033 -0.0002 0.0085 0.0092 0.0037 0.2977 0.3179
SWT -0.0004 0.0151 -0.0066 -0.0106 -0.0047 -0.0022 0.0007 0.0011 1.0054 0.9978**

Residual effects, R = 0.9958, * = significant at 0.05 level, ** = significant at 0.01 level, ns = non significant;

TILL = tillers per hill (tillers) PH = plant height (cm.) NP = number of panicles per hill (panicles) PL =

panicle length (cm) NSP = number of seeds per panicle (seeds) SW = seed width (mm) SL = seed length
(mm) HSW = 100 seed weight (g) SWT = seed weight per hill (g) GY = grand yield (kg. rai*)
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Figure 2 Path analysis diagram for yield components on grand yield of 24 rice genotypes
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Effect of controlled release-nano material coated chemical
fertilizers on growth, yield and yield components of sugarcane
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Abstract

The effect of controlled release-nano material coated chemical fertilizers on growth,
yield and yield components of sugarcane var. Kamphaeng Saen 01-4-29 planted in
Kamphaeng Saen soil series was investigated. Plots were arranged in Randomized Complete
Block Design (RCBD) consisting of 8 treatments and 3 replications. The study revealed
that the application of chemical fertilizers (CF) formula 16-16-16 of 50 kg/rai/time at
1 and 3 months in combination with 20 kg/rai of CF formula 46-0-0 at 3 months (T,) gave
the highest fresh yield, weight/stalk, stalk diameter, CCS and concentrations of N in stalks.
This was not significantly different from the application of controlled release-nano material
coated chemical fertilizers (CR-NF-New) formula 12-12-12 of 66 kg/rai/time at 3 months
(To), the application of controlled release-nano material coated chemical fertilizers
(CR-NF-Original) formula 12-12-12 of 66 kg/rai/time at 3 months (T,) and the application
of chemical fertilizer based on soil chemical analysis (T,). Furthermore, T, gave the highest
sugar yield and concentrations of P in stalks which was not significantly different from

the comparable to T,. While, T, gave the highest concentrations of Zn and B in stalks,
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followed by that the application of controlled release-nano material coated chemical
fertilizers (CR-NF-New) formula 12-12-12 of 33 kg/rai/time at 3 months (T,), T, and T,
respectively.

Keywords: controlled release-nano chemical fertilizers, sugarcane, Zinc, Boron
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JaiadindeusmigTanuiluimuaunisuanldes dee dngd luseu

A1t
UJagtuinunsnsgugniiviasugiaves
Uszmelnesinuszaudameununsndndigs
wazsglaanuandnanad (W13 wazAuy,
2562) wuImslunisiinisiumnssuiiltesia
wandnfiaiujualaeiilude nslilend
deifmandaligaty uiloediiinunsnsld
dndlugfanifaransiuasyhuasersuiu
loag19sasmdsannldasiu Jos, 2538)
vl msluleiaiiiazarsdiounsdou

viufAseduiunazgnaieglusuiiie
Tduselonilidls vsduggmelagnszuiunis
wusanmiduufialaefanssuvesiuniduiu
n3gUIUNSAtuRsALAYY (denitrification)
n1sagmelugvuenlaisvesdelulasiay
(ammonia volatilization) duludlasdu
(immobilization) wagn1svzavareveddendl
naneviln (leaching) Wudu (Mullen, 2011)
daalviuSuusinemisursdiuludeiad
whiluiifiwanunsagaldléads Jeiniiadoude
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Tanuiluiiaruaun1suanudeedaninlag
Audulumalulaguiand (@udulumalulad
WA, 2557) Ao Yeiadlailaudlnfisnnemng
anAruAuNIsUanUdeseaningdaisazatenu
Tnwasuindaluguarsindwesuilueag
ADNINEN (nano-clay composite) Hauif
lun1smvaunisUanydessinemisniilude
oA 9 a ! v
wililloagluiu lnedanudegaanunagnei 9
wazilszevlian sUanUasysfnemseNIuIl
= ! = 2
WieUanuaegsinemisiyluidiadeeani
ludnsfaenndesaunaiulsunanisgalives
=) 1 a Y+ = = Y Y
fylgnusazyiin nslileniindeusme Januily
muauMsUanldes Meliuysednsamees
P ! 1% N Aa + =
fyUgnaanisgalisinerisiendludewndl
Tngldsautdldanarsass wazldludnsiania
Jeiafiussianazateiss Meilaziuldain
Ao A ! o =
Han153deAnuINsidlendiussianalunu
mivanvaes lneianzdonillulasiau g
Windszdnsamnisgaldlulasiauvesdesls
ag19ildedAy (Verburg et al., 2017) uag
nslddeaiivssinmaiuaumsvanidesludes
geansaiuNaNandsanLAZNANENUINIA
gandnslddaniiussianazatenss (Garrett
et al., 2017) MANUITLNNIUNINUINATLY
Jenfinfoumeianuiluiimuaunisuanidey
= a A ] a =
Won1suanniulsiasegnaludsenalned
Aoulnatios I muadnguszasdivefnying
A v o A
veeeiniiindaunigianuilufinluaunig
UanUaoonan19asgiaule nandn was
s a v = a

paAUsENOUNaNanYRId aeignluynfiu
o O XA oz v o o 2 a
Munsuay vetite Judeyanddauazidudn
nadennilsdniuinuasnsgugnd e
Tuouan

aunIaluazdsns
AnvinavesleinailindounieTaguily
firuaumsUanUdessonisiasayiula wanan
WazeIAUTENBUNAKNERYBITRETUG AL NILEAY
01-4-29 Tugraifouiiumu w.a. 2563 fufou
NUAUS WA 2564 04 WUAIMNARDIYBINAIY
UgInNgn AEINYAT MWNGLEL WNINEIRE
WnRIAEnS Snnefmuwnauay Jainuasusy
%ﬂLﬂusqmﬁuﬁmwaLLau (Kamphaeng Saen soil
series, Ks; Typic Haplustalfs; fine-silty, mixed,
semiactive, isohyperthermic) (Soil Survey
Staff, 2003) lneifiudegsfuneudanain
wammnaesiisyAUALEN 0-30 Lwudlns Lite
Ansgiandivissznsvesiu F4l838nns
AasgRAummangleuuRn1iiasgviauy

=) =

uayiiy (Add wazasing, 2542) laun A1 pH

o

(110 Aranmnisilnivesiuluaninduss
$aeth (EC,) UsinaduvieTag Usinameanla¥a
Fifuuszlond Usunadnuvadon unaidou
wuniiFen warlofouiiuanuaould sauma
oy (Aanansdnneiunugiinen, 2558)
(Table 1) 9901y Ywan15itAsIzvUTum
dunIedng Usunamleaneadiidudsylomd
warUSinalnuadsuiivanudsulsunimue
gnsdemuAiiasisiaudmiudeslgn Ao
12, 3 uag 12 Alansu N, P,0, uag K,0 sols
AUAAU (NTIAWINILAYAS, 2553) ]
Usgnauniy 24 uwlasgey uaazulasgouil
YUIANTT 7.5 LUAT 8717 8.0 LUAT 11U 5 1o
FYE¥M19TENIN0T 1.5 wns LAudeya
NS YLAULILAZHANENVDIDDYLANTY 3 1A
AN umlazTnauaiuszana 1 was laed
fuifuRerlunsazulasdosinfu 4.5x6.0



FNTINIIAT INUNUNTNARBILUU Randomized
Complete Block 31147u 3 1 usazgUszney
#he 8 Miuvaaes (Table 2) Faflstoazidon
#ail 1) lalldleiadl (control, T)) 2) Tdtewad
ANUATIATIEIAUAUATLULINY0INTUIVINTG
AT (CFoop To) 3) lddeinilans 16-16-16
§n1 50 Alansu/ls/ms fleny 30 uag 90 Hu
naalgn uarleinilans 46-0-0 dnsn 20 Alan3i/
13 flong 90 Fundwgn (T,) 4) lédeieiiindou
sheTanuilufimuaumsUanUdesgns 12-12-12
(gnatiin) §n1 66 Alan3u/l3/ads fleng 30 Tu
waalgn (T,) 5) lddeiaiindaoudie Taguilu
fienuRunsUanUaosgns 12-12-12 (gnslva)
Sn1 66 Alansu/ls/as flony 30 Fundsgn
(T,) 6) ladeiaians 16-16-16 81 25 Alansu/
13/n%1 flong 30 war 90 Yundaugn uazteed]
93 46-0-0 $n31 10 Alan3u/ls fleng 90 Fu
waalgn (T, 7) lddeiaiindaume Tanuilu
ﬁﬂwﬂumiﬂaﬂﬂdaaqm 12-12-12 (gwsih)
Sn1 33 Alansu/ls/ads fleny 30 undsgn
(T) wag 8) lddeiniiinfousiedaquilu
fienuRunsUanUaougns 12-12-12 (gnslval)
891 33 Alansw/l/ads fleng 30 Fumdsugn
(T,) ofs Jeeilindouseanuiluiinugu
msvanUasegns 12-12-12 (gastval) Jude
AuAuNsUanUdosfimunTudienssis
nswndeuladuniilvflandfiazatedn lay
afvansiuRadinlugUansindwesunlunag
oulnan Fsildrunauvessindensd uas
luseauluansinfause (guduilumalulad
WY@, 2557)
\fudeyanisaiauivlavesdosdieny 3,
6, 8 uaz 9 Weaundwgn laun gy
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WY 1 LOUNAT LazAIAUTEIvelU
(SPAD unit) (Sasuwsluil 3-5 91ndaneeen
¥ans¥e 5 aderely) Fevalasldindes
chlorophyll meter (SPAD-502 model) du
mManudayarandnuazifUseNoUNananTes
douiiony 12 Weundsgn loun wandnsels
thwiinded euenad @usiuguinansdn
A1 CCS (commercial cane sugar) lngade
#UN15999 Meade and Chen (1977) wag
KanAnAe TnosnangnIdel

NANAR CCS x Wanandauan (fu/ls)

YpIUIMA

100

uenNi AT UTUINE19BINNS
flazanlud loun aududusiglulasiou
Weanesa uazlinunadeunuiildosuneliing
vindld wazassny (2542) YSusndanyd
Hmuslureudt audilesunel3ing Lindsay
and Norvell (1978) warUSinaduseuioun
Tuvioud aaida Azomethine-H annitiu thidda
ma@mﬂﬁuuaaﬁwm%@ Spectrophotometer
fiauenedu 430 wiluuns sudildesune
1oy dellduazassng (2542) lngdoya
NSLASYLAULY NAKER Laz0IAUITNOUNANER
lganmsneass thundnsgrauulsusu
N19@@R (@nalysis of variance) iianFeuiiiey
muwAneaseadelagld DMRT (Duncan’s
multiple range test) fiszfualnudoiu
Sovag 95 Mmylusunsy Statistical Package for
the Social Science for Windows (SPSS)

version 22
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Table 1 Properties of soil before the experiment

Properties Results (0-30 cm) Rating
pH (1:1 water) 7.33 neutral
EC. (dS/m) 0.53 non-saline
Organic matter (%) 1.36 moderately low
Available P (mg/kg) 33.59 high
Exchangeable K (mg/kg) 54.72 low
Exchangeable Ca (mg/ke) 1,124 high
Exchangeable Mg (mg/kg) 94.56 moderately
Exchangeable Na (mg/kg) 32.54 -
Extractable Zn (mg/kg) 0.67 low
Extractable B (mg/kg) 0.54 low
Texture sandy loam -

Table 2 Information of experimental treatments

Treatment descriptions Quantity of major
Treat-
ents Fertilizer Fertilizer Applied rates Applied time elements
materials grades (kg/rai) (months)  (N-P,O5-K,O kg/rai)
T, - - - - 0-0-0
T, CF¥ 21-0-0 28.57, 28.57 2,4 12-3-12
0-42-0 7.14 4
0-0-60 20 4
T, CF¥ 16-16-16 50, 50 1,3 252-16-16
46-0-0 20 3
T, CR-NF (originaly  12-12-12 66 1 792-792-792
T, CR-NF (new)? 12-12-12 66 1 792-792-792
Ts CFY 16-16-16 25,25 1,3 126-8-8
46-0-0 10 3
T, CR-NF (original)ﬂ 12-12-12 33 1 3.96 - 3.96 - 3.96
Ts CR-NF (new)? 12-12-12 66 1 792-792-792
Notes Y = chemical fertilizer # = controlled release-nano chemical fertilizers



HAN3338UAzIAT0l
1. MsasyAvlavesdey
1+ a a < 1+ =
nslddeinilviinuinessun nslddendl
a 1% o = J

wieuslsTaguiluiintugunisuanldes
(gnsin) visenislddeiaiiindoumeanuily
dl 1 1 5 o w
neuaunsUanUdes (gnslva) Tiunsiisu
AmuAY (control) dnalviAlugevesiudes
1918 3, 6, 8 Wag 9 WoaunaIUan uaneeiuy
agildydAnydaneadid (Table 3) Na1iAe
= a o i =~ 1
191y 3 Wounaaugn wudl T, dualviaaugs
YDIAUTRENINTIZA (120.60 LYURALIAT) T8RN
Ao T, Faldunnenedu T, wag T, M0ne 6 uae
9 weundslgn wuln T, dnalnAINgaTes
Audesuniign launndadu T, diuiene
8 weundslgn wuln T, dnaliAIugaves
AUDBENINTIAA (278.50 LWURLAT) TOIAIN
2 ] o Sy o
Ao T, Falduansinadiv T, wenandl ddeduns
nsladeiaiiinfeunledaguiluniaiunu
mylanUdes (gasival) (T,) fuuildulvinnugs
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FUYDIB0ETNY 6 Uag 9 ipunaaUgnlndlAes
funsldilandutadinessun (T,) wifi T, aedl
Usinauslulasiau eanssa uaslnunaidey
WosnIMUTUIUEINOMITNANTDY T, iy
3.18,2.02 Wag 2.02 Wi MUEIRU FINaNINRAa8s
Mlaaenadesiunan1sITeNTenuiinisld
Jeindindoumetanuilunaiuaunisuanydes
finavinlvidosdaiugevesdiduuinnimse
Inddeaiunislddeinfivdadasssunn lay
Ywannsgidsiaziiuyseansainnsly
semsvdntudelagianizsinlulasiay
(Bhanuvally et al., 2017)

msladandviadasssun nislddewnd

a 1% o = J
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(@nssiiy) vsensladeinilindeusietanunly
dl 1 1 5 o
fmuaunsUantdes (gnslva) s1unssniu
Ay dnalidnnualy 1 umunsvesdey
191y 3, 6, 8 uAz 9 LouNaIUgN uANFnail
pg138TbdAYBIVNEDR (Table 4) nafe T,
fnalidwiudly 1 unuunsvesdesunnian
lauanensiu Ty, T,, T, wag T, Inedidedunai
Py 1 ununsveddesiiony 8 uag
9 Wou Tuuwiltuanas vislleradunaniain
n1siasgivlnvesdasluduAuguNuIY
MAan1sdeas Aty Weniedeeniia
ulnildlasuuasegramungay Jsdanalinig
dunszviuasanas wseenadunasinnis
wnawgesnemsIsilivdeluildaunse
WwigAulanelUle Fawanrsneassisnaridu
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Al (2562)

msladewaiivtndasssun msladewad]

2 v 9 ~ !
wdeunigiaguilufiniuaunisuanase
(@nssiiy) visensladeinilindeusietanunly
dl 1 1 5 o
nmuaunsUantdes (gnslv) Taunssiniu
= o =~ vy A
AuAY Inalveanuldeivestudesiieny 3,
6, 8 uaz 9 Wourawlgn unnsneiuegiadl
WedAnneadia (Table 5) nanafe 181y 3, 6
= 1 = Y1 =

WAz 8 e nud T, dnalvirnanundedves
Tudesunniian ldunneneiu T,, T, T, wae T,
] = 2 9 i =~ o
dwuiiony 9 weundslan wudn T, dnalvien

=~ 1 = ! v
Audgvedludesuinian lduandeiu T,
wag T, lnedvadanninAiniudisnvesludes
= = o =~ o
1918 8 ko 9 Wounaaan uwilduanawiy
seeza1veansladelulnsiauy ellilienn
YasufwnslauiusiusunseTnglusydu
Aout1an dety Ysunadelulasiauianas
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ANUTLULIAT AINALAANPNUTLIVBS L UDDY
o XA & ¢

anas Neiliiasannlulasiaudussrlseneu

Yospaalsfladtuies (s9gns, 2558) o814l

Table 3 Height of sugarcane at different ages

WeeigannIzern1saseyiule

fisnu Fsupuaniina LAY NEwe L S1uIum
Tu 1 woauns wazA1AueIvesludoy

Height (cm)
Treatments
3 MAP 6 MAP 8 MAP 9 MAP
T, 59.74°Y 124.24°Y 168.42" 183.42°Y
T, 106.54" 203.56™ 251.46 275.35°
T, 120.60° 218.63° 278.50° 300.35°
T, 108.60° 206.34" 257.48" 281.53
T, 112.67° 211.56™ 264.24° 289.53%
T, 100.33¢ 196.46° 245.20° 270.38°
T, 80.49° 153.25¢ 222.55° 235.19°
T, 83.62° 161.42° 226.44° 239.08°
F-test *% *% *% *%
CV (%) 14.76 13.22 12.63 13.46

Notes MAP = months after planting

¥ means within the same column followed by the same letter indicate no statistical difference by DMRT
** indicates significant difference at P< 0.01

Table 4 Number of stalks within a one-meter row of sugarcane at different ages

Number of stalks within a one-meter row

Treatments
3 MAP 6 MAP 8 MAP 9 MAP
T, 7.12°Y 6.98°Y 6.73%Y 6.58Y
T, 10.28° 12.24° 12.11%° 11.92°
T, 10.62° 12.56° 12.31° 12.26°
T, 10.34° 12.36° 12.16° 12.03°
T, 10.53° 12.43° 12.22° 12.13°
T, 10.22° 12.18° 12.08%° 11.83°
T, 9.12° 11.32° 11.24° 11.21°
T, 9.25° 11.42° 11.31™ 11.36°
Fotest - % xx xx
CV (%) 14.76 12.68 13.46 12.19

Notes MAP = months after planting

Y means within the same column followed by the same letter indicate no statistical difference by DMRT
** indicates significant difference at P< 0.01
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Table 5 Leaf greenness (SPAD reading) of sugarcane at different ages

SPAD reading

Treatments
3 MAP 6 MAP 8 MAP 9 MAP
T, 34.63°Y 33.82°Y 32.18°Y 30.28"Y
T, 39.83° 47.11° 43.86% 41.86"
T, 42.86° 48.73° 46.13° 44.68°
T, 40.51° 47.26° 45.14° 43.51%
T, 40.73° 48.51° 45.26° 43.78%
T, 39.64° 46.38° 43.53% 40.83
T, 36.18° 42.61° 38.72° 36.56°
T, 36.26° 42.85° 40.87" 38.73%
F-test * ** **
CV (%) 12.48 13.47 12.86 13.68

Notes MAP = months after planting

¥ means within the same column followed by the same letter indicate no statistical difference by DMRT

* indicates significant difference at P< 0.05
** indicates significant difference at P< 0.01

2. HAKAALAZDIAUTENAUNANENYDITDY
2.1 HewAndosan wazwiingedn
msladandviadasssun nislddewnd

iwdeusieTaguiluiiniuaunisUandaos

(gnsin) visenislddeiaiiindoumeanuily

fimugunisuanUden (gnslual) samiaiiu

muAu Tnalinandndosan uaziutingod
voadeuileny 12 euvdsuan unnsnatustns

fifadAyBaneadd (Table 6) nanafe T,

fnalvinandndavanuazinmiindodivasdos

wnilan (2356 fu/ls way 231 Alandu/d
auae) Twanenadu Ty, T, waz T, vasdi
fr¥umuauiinalinandndosan uazimiin

sod1vesdensiign (8.48 fu/ls waz 1.01

Alansu/an muedeiu)

2.2 ANUENIET haglduruAugnansd
msladewaiivtndasssun msladewnd]
2 1% o an' [

wdeungiaguilufinuaunisuanase
(@nssiiy) visensladeinilindeusieianunly
dl 1 1 5 o U
nmuaunsUantdes (gnslva) T1unssinsu
AuAY Jralinue A asduruAUgNana
° Yy A = o | w
f1vedgesiieny 12 Wweunawgn unnsineiu
9819TdAYBIMNEDR (Table 6) nafe T,
fnalviannueia1vesdesuiniian (283.41
wuRuns) luananeiu T, wag T, uenaindl
T, felinalvldurugudnansdnvedesunian
(3.42 wuRuns) Wuanensdu T, T,, T, way
T, vaugiisumuauiinaliainuenduay
wurhuAudnasd1vesdesnetiosiign (169.50
WAL 2.22 LWURLIANT ANNAIRAU)
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2.3 A1 CCS uaznananiina
msladendviadasssunn n1slddewnd
a v o = i
wieuslgTaguiluiintugunisuanldaes
(gnsin) vsenislddeiniiindiourmieanuily
dl U ! g)’ o
muaunsUanUdes (gaslyal) saunssinfu
= Y 1 a 901

AuAN TnaliAl CCS wagHaRAnINm1aves
vy A = o o A
dogileny 12 ieundslgn uandneiuegiedl

HodAYBaw9ads (Table 6) namde T, dwa
iR CCS veadaannian (13.86 wWasiud)
lauwaneneiu Ty, T,, T, wag T, veued T, dedlua
Tinananinavesdesannian (3.27 fu/ls)
Tsiumnsineiu T, dashfuniuauiinalyian CCS

a © Yy v oA s R &
WagKarGmiwnaveseeetoeiign (8.35 Wedius
way 0.71 fw/ls mud1dv)

Table 6 Yield, weight/stalk, stalk height, stalk diameter, CCS and sugar yield of sugarcane

at 12 months

X . Stalk Stalk Sugar
Yield Weight/ . . .

Treatments (ton/ral)  stalk (ke) height diameter CCS (%) yield
S (cm) (cm) (ton/rai)

T, 8.48" 1.01% 169.50% 2.22%Y 8.35% 0.71%

T, 20.84% 2.18% 270.36™ 3.30° 13.32° 2.78°

T, 23.56° 2.31° 283.41° 3.42° 13.86° 3.27°

T, 2253 2.22% 276.51% 3.33° 13.48° 3.04°

T, 22.76° 2.27% 280.36 3.40° 13.69° 3.12%

T, 19.16™ 2.14° 262.67° 3.27° 12.96° 2.48°

T, 16.36° 1.81° 222.60° 3.02° 10.65" 1.74°

T, 16.84° 1.87° 228.63° 3.10° 10.89" 1.83°

CV (%) 13.87 11.38 12.18 11.28 12.42 10.48

Notes * means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01

2.4 mududuressinervisiazan
ludvesdes

msladeindviadasssunn n1slddewnd
\ndousieTaguiluiinluaunisuandaos
(gnsin) visenislddeiniiindiourmieanuily
firuaumsUanddos (sl sauishiu

muau dnalianududuvessinlulngiau
voavla3a Tnunaden danyd ualuseudiazan
Tudwesdonilony 12 Woundsgn uansneiu
g iitedndnyBanneadn (Table 7) ndnide T,
fnalsimnududuvessinlulnsiuiazaslud
YodEINTign (0.322 Wadlius) lumnsnari



T, T, T, uae T, wonnil T, Sualirsngugu
vossmleanefaiavasludwesdessnniig
(0.087 Wostdus) Liunnaneiu T, d1u T, dwa
Tanududuvessnlnumadendiazaslug
Y98BLNNTIEN (0.489 Wadlius) luumnsariy
T, way T, egalsiau T, dwalvmnududu
vossmdingd warluseuiazauludvesden
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mm?'iq@ (12.63 waz 9.42 mg/kg MUAIGU)
0989 D T,, T, waw T, MUSIsU vasziivh3u
mvAuiinaliauduturessiglulasiay
Woane¥a nunadou finzd uarlusoufiavay
Tudvesdentiondign (0.134, 0.022, 0.176
Woskdus 1.93 uag 1.39 mg/kg ANaRU)

Table 7 The concentration of macro plant nutrients, Zn and B in the stalk of sugarcane

at 12 months

S Total N Total P Total K Total Zn Total B

(%) (%) (%) (mg/kg) (mg/kg)

T, 0.134< 0.022" 0.176" 1.93% 1.39%
T, 0.312° 0.053° 0.469° 4.85° 4.12%
T, 0.322° 0.087° 0.489° 5.56° 4.36°
T, 0.315° 0.076™ 0.476% 6.74° 4.89°
T, 0.318° 0.081% 0.480% 12.63° 9.42°
T, 0.308° 0.071° 0.466° 3.26' 3.51"
T, 0.261° 0.061% 0.430° 3.59" 3.75¢
T, 0.268° 0.068“ 0.433°¢ 8.43° 6.53°

F_test *% *¥% *% *% *%

CV (%) 12.78 11.87 10.39 11.45 10.29

Notes “ means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01

INHANITNAFDIVINUATING1I VAU
Tidedunainislalandviadnsssun (T,)
Auunlduly wandn uazesAUsEnouNanan
FIWTRANITUYRIE e IVAN (N, P Uag K)
= ° v v o |+ =~
nazauludrveseelndifssiunislddeiad

= 1% o = J
wiausleTaguilufinluqunisuanldes
(gnslv, T,) weemsladeniinioumefanuily

fAruAun1sUanUdes (gasidu, T,) uilin
msladeinfivdndinsssun (T,) fUuas
Lulpsiau Wealesa uavlnuvna@euuinniy
YSuusneImsuanves T, wag T, Wiy
3.18, 2.02 kay 2.02 11 SNUAINU T9919
Juldldinslddeniindeudedanuily
= A A -~ a

nugun1sUanUaeeiinaffenNsLUHANER
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uarpfUsznauNanan Tauvanududures
smemsvdniiazanludwesdos isgmsld
Jouszanivasannisgyidesineinis
Tullpiedildasiulsedaidoddy Wy n1san
n1sgatdslulasiauludulaensyuiunis
Alue3TlAdU (denitrification process) launnnm
dlowssuiiisufumslddeaiilulnsiau
Uszianavanensa (Morgan, 2009; Zwieten
et al., 2016) \osannnalnnisuanuaes
swensvesifpirilindouseTanunluiieauny
nsdanudes awgadutinazanutuludu
rudenivudiailuludiedoudrazanes
Joiinidumsazansindedidudungluden
vasiousiandia TuanmusuiasyiliAannud
pealuda (osmotic pressure) Tunelunaz
defianudugeaudeszdunils aginarinli
ihilelugumsazaneros 9 unsdundauden
Wndefiuiinoonmnmeusnegnseidouas
ashaueiduszozaiuy Jefivanansagaly
TdUselomile Doy, 2538; T89A wazAMy,
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Abstract

This investigation aimed to study the utilization of by-product from poultry industry
on growth, yield and yield components of sugarcane var. Kamphaeng Saen 01-4-29 planted
in Kamphaeng Saen soil series. Experimental design was arranged in Randomized Complete
Block Design (RCBD) with 3 replications consisting of 10 treatments. The results showed
that all treatments that applied of chemical fertilizer (CF) based on soil chemical analysis
in combination with by-product from poultry industry (BPI) or spraying with BPI provided
the highest cane yield and commercial cane sugar (CCS), followed by that the application
of CF based on soil chemical analysis (CFy,). Furthermore, the application of CF based
on soil chemical analysis in combination with BPI of 1000 ¢/ 50 kg of CF and spraying with
BPI of 600 g/rai (CFuot+BPl1g0 i soitBPlsoo (prayy) Provided the highest weight/stalk and sugar
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yield which were not significantly different from those of the application of CF based on
soil chemical analysis in combination with BPI of 1000 ¢/ 50 kg of CF and spraying with
BPI of 300 g/rai (CFy0ut+BPlig00¢ soray)
analysis in combination with BPI of 1000 ¢/ 50 kg of CF and spraying with BPI of 150 g/rai
(CFooatBPLgg0 (n soiBPliso (spray) @nd the application of CF based on soil chemical analysis
in combination with BPI of 500 ¢/ 50 kg of CF and spraying with BPI of 600 g/rai (CF,0,+BPls,

1 +BPlago oray), the application of CF based on soil chemical

in soil

(in so'\L)+BP|6OO (spray))'
Keywords: Sugarcane, by-product, chicken feather, poultry industry
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Table 1 Properties of soil (0-30 cm depth) before the experiment
Properties Results Rating
pH (1:1 water) 7.12 neutral
EC, (dS/m) 0.41 non-saline
Organic matter (%) 0.81 low
Available P (mg/kg) 27.56 high
Exchangeable K (mg/kg) 56.42 low
Exchangeable Ca (mg/kg) 812 high
Exchangeable Mg (mg/kg) 114 moderately
Exchangeable Na (mg/kg) 26.28 -
Texture sandy loam -
Table 2 Detail of treatments
Treat- o Quantity of major
ments Descriptions Symbols elements (kgN-
P,O.-K,O per rai)
T, no chemical fertilizer (CF) treatment control 0-0-0
T, the application of CF based on soil chemical analysis  CFyo 12-6-12
T, the application of CF based on soil chemical analysis  CFpos+BPlsg i <oy 12-6-12
in combination with by-product from poultry
industry (BPI) of 500 ¢/ 50 kg of CF
T, the application of CF based on soil chemical analysis  CFpos+BPlsg i <oy 12-6-12
in combination with BPI of 500 ¢/ 50 kg of CF and  +BPl;5) (5pra)
spraying with BPI of 150 g¢/rai
Ts the application of CF based on soil chemical analysis  CFyox+BPlsgg 1 <o) 12-6-12
in combination with BPI of 500 ¢/ 50 kg of CF and  +BPlsy (5p.a)
spraying with BPI of 300 g/rai
T, the application of CF based on soil chemical analysis  CFpos+BPlsg i <oy 12-6-12
in combination with BPI of 500 ¢/ 50 kg of CF and  +BPlyy (spra)
spraying with BPI of 600 g¢/rai
T, the application of CF based on soil chemical analysis  CFyo+BPliog ¢ soiy 12-6-12
in combination with BPI of 1000 ¢/ 50 kg of CF
Te the application of CF based on soil chemical analysis  CFuout+BPliog tn soiy 12-6-12
in combination with BPI of 1000 g/ 50 kg of CF and  +BPl5; (s
spraying with BPI of 150 g¢/rai
T, the application of CF based on soil chemical analysis  CFyo+BPliogg tn soiy 12-6-12
in combination with BPI of 1000 g/ 50 kg of CF and  +BPlsy (spra)
spraying with BPI of 300 g¢/rai
T,  theapplication of CF based on soil chemical analysis  CFyo4+BPligo0 n so 12-6-12

in combination with BPI of 1000 g/ 50 kg of CF and
spraying with BPI of 600 g¢/rai

+BPlggo ¢

spray)
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Table 3 Properties of by-product from poultry industry (BPI) before the experiment

Properties Results
pH (1:2) 5.29
EC (1:10, dS/m) 9.89
Organic matter (%) 54.75
C/N ratio 2.64:1
Total N (%) 12.02
Available P,0, (%) 5.78
Exchangeable K,O (%) 0.05
Total Ca (%) 291
Total Mg (mg/kg) n.d.
Total S (mg/kg) 1,998
Total Fe (mg/kg) 145
Total Mn (mg/ke) 9.42
Total B (me/ke) 2.52
Total Na (%) 2.20
Moisture (%) 16.66

Note n.d. = not detected
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Table 4 Height of sugarcane at different ages

Height (cm)
Treatments
3 MAPY 6 MAPY 8 MAPY 9 MAPY
T, = control 40.49%% 100.32¢%  176.57°%  217.45"%
T, = CFoon 43.47 125.56' 215.59 243.43¢
T, = CFooatBPlagg <o 54.54" 136.51° 234.38° 263.44"
Ta = CFooatBPlsgy i <ot BP1so (pray) 60.60% 143.62° 241.43% 277.65%
Ts = CFooatBPlsgg i <ot BPlago (pray) 62.47° 145.51< 24353 281.69%
Te = CFooatBPlsgg i <ot BPlego (pray) 64.57< 147.57" 247.64  285.50™
T, = CFooatBPliogo in so 56.16 138.78%  236.44% 270.65%
Ta = CFooatBPliggo i oty BPl1so (spray) 68.62" 149.49" 250.40° 287.40"
To = CFooatBPliggo i oty BPloo (spray) 70.60%° 153.48% 253.64° 291.54°
Tio = CFoontBPligog (st BPligo (oray 75.58° 159.60° 260.80° 300.54°
F-test *% *% *% *%
CV (%) 13.17 12.72 12.58 13.79

¥ Months after planting

% Means within the same column followed by the same letter indicate no statistical difference by

DMRT

** indicates significant difference at P< 0.01
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Table 5 Number of stalk within one-meter row of sugarcane at different ages

Number of stalk within one-meter row

Treatments
3 MAPY 6 MAPY 8 MAPY 9 MAPY
T, = control 7.389% 9.49°% 9.294% 9.00°%
T, = CFoon 8.41° 12.53° 12.48° 12.34°
T, = CFooatBPlagg (<o 8.63" 12.83° 12.73" 12.63%°
Ta = CFooatBPlsgo i <ot BPliso spray) 8.71° 13.28° 13.18% 12.87%°
Ts = CFooatBPlsgg (i <ot BPlago (pray) 8.73% 13.41° 13.22%° 12.93%°
Ts = CFooatBPlsgo i <oty BPleoo spray) 8.76™ 13.43° 13.27% 12.95®
T, = CFooatBPliogo in soy 8.66" 12.95° 12.80™ 12.71%°
Te = CFooatBPliogo tn sotytBPlis (spray) 8.81% 13.47° 13.33" 13.15%°
Ts = CFooatBPliggo i oty BPloo (spray) 8.83% 13.50° 13.35% 13.17%°
Tio = CFoontBPligoo 1 sotytBPleoo tspray 8.95° 13.56° 13.43° 13.25°
F_test % xx % xx
CV (%) 12.14 11.49 12.53 13.48

¥ Months after planting

# Means within the same column followed by the same letter indicate no statistical difference by DMRT
** indicates significant difference at P< 0.01

Table 6 Leaf greenness (SPAD unit) of sugarcane at different ages

SPAD unit
Treatments

3 MAPY 6 MAPY 8 MAPY 9 MAPY

T, = control 38.63"% 36.54°7 35.61°% 34.74°%
T, = CFoon 43.42° 48.39° 46.33° 43.05°
T, = CFoontBPlags i oo 44.33° 50.41° 47.11° 43.76°
To = CFooatBPligg i oo +BP|150 (sprag) 44.58° 50.63° 47.34° 44.63°
Ts = CFoontBPlsgo 1 sotrtBPlaoo spray) 44.63° 50.72° 47.43° 45.21°
Te = CFooatBPlsgg i <ot BPlego (pray) 44.65° 50.77° 47.54° 45.55°
T, = CFooatBPliggo in <ot 44.46° 50.53° 47.22° 44.38°
Ta = CFooatBPliggo i oty BPliso spray) 44.73° 50.83° 47.63° 45.63°
Ty = CFoontBPliggo tn soiv+BPl300 (spray) 44.76° 51.12° 48.13° 46.25°
Tio = CFooatBPliogo n st BPleco prayy  44.83° 51.23° 48.28" 46.39°
CV (%) 12.94 11.41 12.63 13.14

¥ Months after planting

# Means within the same column followed by the same letter indicate no statistical difference by DMRT

* indicates significant difference at P< 0.05

** indicates significant difference at P< 0.01
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BPL5o (sprayy CFooatBPlsgg i soinTBPlego (spray) 81
CFoontBPlsgo soi) y+BPI
BPI
huiinseswesdoetienitan (1.38 Alani/dn)

finalvhvindedvesdeganniagn

300 sprayr CFooatBPligo in st
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BPI
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AIUAY (control) HnalviAiueidvesden
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Table 7 Yield, weight/stalk and stalk height of sugarcane at 12 MAP"

Treatments Yield (ton/rai)  Weight/stalk (kg) Stalk height (cm)
T, = control 12.24°% 1.38"% 151.42" %
T, = CFoon 18.63° 1.77¢ 225.38°
T, = CFoontBPlagg i sy 21.76° 1.93¢ 241.36
T4 = CFooatBPlgy i soivt BPliso (cpray) 22.58° 2.13" 248.62%
Ts = CFooatBPlsgg i sovt BPligo spray) 22.64° 217" 251.58%
To = CFooatBPlsgg (i sont BPlego spray) 22.76° 2.21% 255.43

T; = CFooatBPliggo n sy 22.24° 2.03% 245,58
Ta = CFoontBPliogo tn sotrtBPiso spray 23.12° 2.23% 258.55"
Ty = CFooxtBPliggo i <ot BPsoo (spray 23.35° 2.25% 262.38"
T1o = CFooatBPliogo i sontBPleoo tspray 23.56° 2.28° 268.58°

F-test *% *% *%

CV (%) 14.25 11.36 12.59

¥ Months after planting

# Means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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Table 8 CCS and sugar yield of sugarcane at 12 MAPY

Treatments CCS (%) Sugar yield (ton/rai)

T, = control 9.56° 7 1.17%7
T, = CFoon 12.00° 2.24f
Ts = CFooatBPlsg i soiy 12.41% 2.70°
T4 = CFooatBPlsgy n sontBPiso spray) 12.76™ 2.88%
Ts = CFooatBPlsgg n sontBPlago spray) 13.00° 2.94"
Te = CFooatBPlsgg n sont BPleoo spray) 13.16° 3.00™
T, = CFooatBPliogs in so 12.48% 2.78%
Ts = CFooatBPliggo i <ot BPlis0 (spray 13.22° 3.06™
To = CFooatBPligo i <ot BP0 tspray 13.31° 3.11%
Tio = CFooatBPliogo (n <oy ™BPlao (spray) 13.38° 3.15°

F-test *x **

CV (%) 12.41 10.76

v > Months after planting

% Means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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Abstract

The objective of this research was the development of tea recipes from 5 organic
plants. The antioxidant activities were studied with the main ingredient including mulberry
leaves, pennywort, jiaogulan, brahmi, and stevia by comparing their antioxidant activities
in mixed tea from 5 organic plants. The antioxidant activities were studied by
Diphenylpicryhydrazyl (DPPH) radical scavenging assay, Ferric ion reducing antioxidant
power (FRAP), and ABTS radical cation decolorization assay. From the 5 recipes of tea
developed form organic plants, it was found that the plants had similar antioxidant
activities. Recipe 5 was highest antioxidant activities (P<0.05), the mixture ratio of organic
plants as follows: mulberry leaves : brahmi : pennywort : jaogulan : stevia (0.35 : 0.35 :
0.20: 0.10 : 0.25 ¢) with total phenolic content, DPPH, FRAP, and ABTS were 18.21+0.86
mg GAE/g, 52.64+1.84 mg TE/g DW, 83.84+1.41 mg TE/g DW, 48.52+1.67 mg Fe2+/g DW,
respectively and followed by recipes 2, 3, 1, and 4.

Quality and shelf life of tea from the organic plant products was assessed. The
results showed that, the change of the microbial quality of the tea from organic plant

products during 60-day storage at 35, 45, and 55°C. The products has total microbial
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count, yeast and mold count does not change with tea as made form organic plant
products. The evaluation shelf life of the products, when stored at 55 and 45°C, it could
be stored for 36 and 120 days, respectively. The result revealed that the predicting the
shelf life of these products at 30°C for 721 days.

The tea from mixed organic plants product showed chemical, physical, and microbial
qualities as demonstrated in tea from plant standards (Notification of the Ministry of
Public Health (No. 426) B.E. 2021 Re: Tea from Plants)

Keywords: Recipes development, tea from plants, antioxidant activities, shelf life
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Faaiieea lnalales afidleles (stevioside)
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a1susznauliniumuiInnIglasanse
ﬁﬂmamwm’gﬁqwé 30-250 11 (Haida et al.,
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pentaphyllum (Thunb). Makino) Tgd@aulu
\Auifenileny 120 $u 4) lumiey (Mulberru

Leaves: Morus alba Linn.) Iadulu wiutien
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ey 120 Yu 5) v (Stevia: Stevia
rebpaudiana Bertoni) el fiuiieaiieng
30 Tu N5 VTN QiBamnidsunaun 911
Snevuosthszim Smindogd Fdlsgnity
wUUBUVIElaglAsUTRNATTIUNYATBUNSE
1A, 9000 Lawl 1 (G)-2557: INWATDUNSY 1au 1:
NSHER WUTIU wandaann Lazdmving nanna
LANANAINYATOUNSY INNTIIVINTNEAT
NIENIINYATLazannTal lnsiivunazuie
indraiaruazoadie duliuis uasity
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Table 1 Recipes of tea form organic plant 5 recipes
Raw material (Dry weight/g) Total
Recipes
Mulberry leaves Pennywort Jiaogulan Brahmi Stevia weight (g)
1 0.50 0.10 0.10 0.05 0.25 1.0
2 0.40 0.15 0.15 0.05 0.25 1.0
3 0.60 0.05 0.05 0.05 0.25 1.0
a4 0.65 0.05 0.05 0.05 0.20 1.0
5 0.35 0.20 0.10 0.10 0.25 1.0
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n1sAATIEiUTIIMueanI
waznudduBYLaBHsE
nsdEuthenisBuvd

tharanfivdunidussgadluvesde
nazawiia 5 gns Tnsutadues vasay 103
wdawsluirfounnngd 90 esrnwaidod
USU1ms 100 Taaans w1 5 W17 (Chan et al.,
2010) Wfivthnanindunisluraauiihly
AaseiUimafluedniunazquidiu
auyadaszroly

nsvnUTuaruednTIN
thianfiruvdfieieuld Usunns
20 ilasans widuhuseinlessu 100
lulasdns waziin 10% Folin-Cioalteu’s
reagent Usung 80 lulasdng wanliidniu
Feialifiguuginonduinat 5 undl in
Na,CO, (7% w/v) Usums 100 lulasdng
Halitgamgioatunan 90 uif vhansazane
wausiaA1gAnduLasiinaue1Indy 760
Wlung Mme Spectrophotometer (Labomed,
Spectro SC, USA) naaas 5 91 wWisuiteuiu
NIALNARANINTFIY TI8UUSINUUEEN T
lumheiiadnuauyarensaunadn/n3uves
thwiinuansAsniafauuasen Chan et al.
(2010)
nsdeesiquidiueyyadasede3s DPPH

v
§ o

UNNYANAYBUNIEN 5 gns UTung

2 fladans Wuansazate DPPH NiAnaludu

200 laslua Usunes 2 faddns wenlmdniu

sl luniafigamaiivies 30 unil vinsindn
2 a A

NIYANAULAINANENIAAY 515 UIluIng

28 Spectrophotometer (Labomed, Spectro

SC, USA) nnaas 5 4 thannsganduuasmes
fegaildundnnunuannsalunsdu
ansinueyyadase lagilguiuninuinsgu
yosensaraeimsginsaend Aanuidudy
0-100 Ly sreunarduliadniuauya
voslnsaend/nfuvesiminuis muisng
AnLUaRIN Zaeoung et al. (2005)

nsAeeiqnsiusyyadaszdae3s FRAP

thinanfivdunidins 5 gus U3ung
20 lulpsans WAuasazay FRAP USuins
180 lulasdns wauliidniu 1aliludidla
figamgiivies Wuna 30 it Mty iad
mi@mﬂﬁuumﬁmmmm?{u 593 WlunS
#8 Spectrophotometer (Labomed, Spectro
SC, USA) lagldarsazate FRAP Ju blank
yMmIvnaed 5 91 uazihrnapanduuasild
1ULﬁ8Uﬁ’Uﬂinmm§mmm FeCl,.7H,0O
AnuUasion139n Benzie and Strain (1996)

nsdeeiquidusyyadaszdaeds ABTS

thinanfivdunidins 5 gus U3ung
10 lulasdng WWuansavane ABTS Usuins
190 lulasdns wanlidaiu 1eliluiide
figamgiveatiunm 120 urd mnifuhluiad
nMsgANAuLAsTIAIENIARY 590 WTuLing
#8 Spectrophotometer (Labomed, Spectro
SC, USA) lagldarsazate ABTS u blank
yMInnaed 5 91 uazihrnspanduuasild
TUisufiunsinunasgulvsasnd uayseanu
Wuliadnfuanyavesinsaond/niuves
thwiinus fAuUasiBn1sain Charoensiddhi
and Anupong (2008)
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ps1ziinn 9 5w duan 60 Tu (dusiegng
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Tneldviivduvidanuedusvnads uagifuse
UNIMEANA9IAN Thiobarbituric acid (TBA)
guiu 1.6 Jadnsuinaeulaueadled/Alansu
UINATIETAUAINNIUAT A18ATN LAz
AU laun Woddudauiy (AOAC, 2005)
AMBLMBSWEATIAR (a,) (AQUA Lab: CX3TX,
USA) Ansa TBA (Tarlidgis et al, 1960) 31u7u
ﬁﬁuﬁé‘ﬁwm (Maturin and Peeler, 2001)
ganaysn (Tournaset al., 2001) Staphylococcus
aureus W Salmonella spp. (AOAC, 2005)

wagAd L, a*, b* (Minolta, CR-300, Japan)
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NaN15IELAZ ATl
NINALIGATYNINNYBUNTE
MsiauIgnsINiydunsd e
5 g3 (Figure 1) MSns1duvesdILNANYDY
fudunidne 5 vl de lundou Thun
Hoyatus nsufl wasngwmuiivanzaas
Tnemideilidonlumisudhuiiovdnlumsiann
o3 lumlsuuonanilufiviislansngnuied]
fidaudn Selmmasnsdeseguslnailons
Tuthgou Ifsandn fude waglivyg (ousd
uaznayaw, 2563) maemauilufiniiugnite
5 lsauazuuasdngiivraudnades Snanadl
Udiaansusznaufiuedniiuuazgnisiu
oyuadaszas luvaidiwsuiilassnanmaeniin
wAisamFvRARAY (hsnun, 2561) SEluUsunes
feadlodlouiuiindmnesy Sntdadia
assnaamnegnswdludiiunuasdyatus
WioUuAE RN B UYL T

aen1sUsulnlisanunaunaeNaINNIsLFY
Tunef i (QAINSA, 2564) MSNNEII
lugnsviuenanagyilihnilsavianiny
AuBLE naviudlansdAty 1wy afleea
Inalalen (steviolglycoside) Tsavareulad
wdgaiiusinaivednTiulu vy
1 Ao o o = 2 I a N a ‘3

ag19fivudAy FaUTuuueanTITLRNATY
donAaeIunNSNTINMNATL laun gnsnns
fnupuadasy 1usu (Jdined, 2564; Zaidan
et al.,, 2019)

A o T X7 Y v

denaniiwBunséns 5 ans wdhuthou
gl 90 asA LAY USUIns 100 Tadans

N 2 9 A A  Aea v

W 5 W7 inuihnniwdursdnvduraum
wazihlUesnzvdsunaiiuedniu wazgs
fusyyadaseaaly laewudl dvenngnan
HYBUVTENS 5 gns Tauiduvasdnuansineiu
Tnednusngdudimdomes (Figure 2)

Figure 1 The 5 recipes of tea developed from organic plants packed in tea sachets
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e

Figure 2 The color of different tea water from organic plants 5 recipes

nsaeseRUSunaiiuednsiunaqnsdiuy
BUYADATE

YnieBuREesT 5 TRnamsUszneu
flusdnsangefign windu 18.215+0.864
fadnfuauyavesnsnunadn/nutvinuie
(P<0.05) (Table 2) 503017 gnis?l 2 gasii 3
@971 1 wazgmst 4 nefimwiniu 16.418+0.702,
15.481+0.632, 15.103+0.774 taie 13.420+1.013
findnfuauyavesnsnunadn/nutviinu
MUdRU warmTliaTeigrsiusyyadasy
A1YT8 DPPH (Table 2) wuin v iwdun3d
ansil 5 fquddnueyyadasgeiign sesasun
fio gnsfl 2 gastl 3 gmstl 1 wazgasil 4 laedl
ANVINYU 52.645+1.842, 45.185+1.558,
44.397+0.937,40.906+1.485 lay 36.881+1.199
fadnfuauyavesinsden/nuiminuis
MUEU kAT igyisinueyaBaTy
A1YT8 ABTS (Table 2) wuin ¥#wduUNTe
ansil 5 fquddnueyyadasygeiign sesasn
fio gnsfl 2 gnstl 3 gmstl 1 wazgesil 4 laedl
ANYINAY 83.848 +1.410, 67.349+2.217,

64.063+1.376,59.175+2.186 law 57.400+1.569
fadnfuauyaveslnsden/nsuiminuds
AU Laznan Tl eiguiueyyadasy
$ne3 FRAP Slquisnsiueyyadasegeiiano
gnsil 5 se9afe wRvBunIdgnsi 2
ansil 3 gl 1 ez g 4 Taeflaini
48.528+1.673 43, 756+1.258 41,.323+1.671,
37.608+1.218 uay 35.340+1.358 dadniu
amga%aﬂmﬁaﬂ/ﬂ%’mﬁmﬁﬂLw’i’q AUAIAY
(Table 2)

yrigdunidinmuntvlugnsd 5 Fad
drunaues Tuniou : Yaun : Ugadus
wsudl ;- wgwu Tusesiai 0.35 ¢ 0.20 :
0.10:0.10: 0.25 maidéiu fiqvidsnueyyadase
A5 DPPH ABTS wag FRAP USunaugean
slewieuiugnsdulasunnsatusgaiiivddny
MeEdi (P<0.05) Jadengnsvisenanlilunig
NAHBUAMAINUBIYIIINNYBUNTIUuasFin
mMawasuulasszrnansiuinunluanneiss
soly
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Table 2 Total phenolic content and antioxidant activity of the 5 recipes form organic plants”

Total Phenolic
Compound
(mg GAE/g DW)

Weight DPPH ABTS FRAP

Recipes Ingredient = 3" (1o TE/GDW) (mg TE/gDW) (mg Fel*/g DW)

Mulberry leave  0.50

Pennywort 0.10

1 Jiaogulan 0.10  40.90+1.48  59.17+2.18 ¢ 37.60+1.21 ¢ 15.10+0.77 €
Brahmi 0.05
Stevia 0.25

Mulberry leave 0.40

Pennywort 0.15

2 Jiaogulan 0.15 45.18+155° 67.349+221° 43.75+1.25° 16.41+0.70 °
Brahmi 0.05
Stevia 0.25

Mulberry leave  0.60

Pennywort 0.05

3 Jiaogulan 0.05 44.39+0.93° 64.06+1.37 © 41.32+1.67 15.48+0.63
Brahmi 0.05
Stevia 0.25

Mulberry leave  0.65

Pennywort 0.05

a Jiaogulan 0.05 36.88+1.19° 57.40+1.56 ¢ 35.34+1.35° 13.42+1.01°
Brahmi 0.05
Stevia 0.20

Mulberry leave  0.35

Pennywort 0.20

5 Jiaogulan 0.10 52.64+1.84° 83.84+1.41° 4852+1.67° 18.21+0.86°
Brahmi 0.10
Stevia 0.25

Y Mean in the same column with different letter(s);

@9 differ significant (P<0.05).

nsAnwRAINIAENISANKENENSAUIY A, 2564 1389 ¥1910ii) TnevleBun3d

VaIHAASIAYIRINNYBUNTE ansl 5 wud aanmvnameninlaeiien a,
indndusivainfiwdunidgasdl 5 widv 0.398+0.001 uaznuaimmasudlag

Fadugrsmnilivninafiuodnmuuesgidnu  wansarmaing (L) erduussandvesd a*

oyyadaTrgeiign WANYIAMAMLALETY A b* WU 42.566+0.084 -0.618+0.030

NS AUV YA UNISMNIATIIUYY  uaE 6.550+0.084 MUy Bedn L* @1ansn

Ny (UsgnAnsensanssaay @un 426)  datuinndn 100 1o Jaunannvatganing
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7.106+0.249 Fsfinrwiulaiiufosas 10
Uanand Usmafluedngiun uasqrddiu
auLAdaTY W 5.123+0.167 n31/100 A3y
18.215+0.864 aanIuaNyavoINIALNaan/
nSuthwtnuie uay 52.645+1.842 fiadndy
augaveslnsden/nFuiminuis auddy
wazfiuTinaqaunisiamnliliiueniidinue
(NF¥NTNEAIT1TUGY, 2564) (Table 3) lag
wAnAsivanTvBuvdgnsi 5 A
eeunenn il wazqduvsdiduluny
UIRTFIUYBIY1INAY (UTEN1ANTENTI
ans13nug (UUT 426) .. 2564 (393 11t

Table 3 Chemical, physical, and microbial quality of tea from organic plants

Quality Value Standard*
Physical qualities
Color L* 42.566+0.084 NS
a* -0.618+0.030 NS
b* 6.554+0.084 NS
Water activity (a,,) 0.398+0.001 <0.6
Chemical qualities
Moisture content (g/100 ¢) 7.106+0.249 <10
Ash (¢/100 g) 5.123+0.167 NS
Total phenolic compound (mg GAE/g DW) 18.215+0.864 NS
Antioxidation activity (mg TE/g¢ DW) 52.645+1.842 NS
Microbiological qualities
Total plate count (cfu/g) <250+0.00 1x10*
Yeasts and moulds (cfu/g) <25+0.00 NS

Sallmonella spp. (BAM)
Staphylococcus aureus (BAM)

Not detected
Not detected

Not detect in 25 ¢
<100 in 1 g (CFU/g)

* Standard of Notification of the Ministry of Public Health (No. 426) B.E. 2021 Re: Tea from Plants;

NS = Not specified.
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Abstract

The objectives of this research were to study the attitude towards tilapia organic
culture adaptation as well as to investigate the factors affecting attitudes including socio-
economic attributes, commercial tilapia culture information and freshwater organic
aquaculture cognition of tilapia farmers in the Maegad, Parphai subdistrict, Sansai district,
Chiang Mai province. The information could be applied to promote the adaptation to
tilapia oreanic culture system further. The population was commercial fish farmers in the
Sansai district area. The samples were gathered from all members in tilapia culture groups
of 105 farmers selected by the purposive sampling method. The validity and reliability
questionnaires were approved moreover, structure interviews were used as tools. Data
analysis was performed with descriptive statistics, Pearson’s product moment correlation
coefficient and chi-square test. The results revealed that majority of the tilapia farmers
performed the overall positive attitude towards adaptation to tilapia organic culture

system while sub attitude included environment awareness, organic culture certificate
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and marketing, the positive attitude was also obtained. In contrary, the negative attitude
about the farmer cooperation readiness was found. The four factors included tilapia
culture experience, initial tilapia size, training experience frequency and cognition which
were affected the attitudes significantly. In conclusion, the process to encourage the
tilapia farmers adaptation, the eligible farmers who has readiness and more experiences
should be chosen individually or grouping as a pioneer and leader to conduct tilapia
organic culture system. After that, the specific intensive training program about
implementing to tilapia organic culture certify included supplying chain, production
methodology, marketing channel and value adding by fish processing should be conducted
completely.

Keywords: Attitude towards, tilapia, organic culture system, adaptation
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Table 1

Attitude towards Tilapia organic culture system adaptation of farmers in Maegad,

Parphai Subdistrict, Sansai District, Chiang Mai province

N=105

Attitudes

Issue

Positive (%) Negative (%)

1. Environment awareness 95.24 4.76
2. Organic culture certificate 53.33 46.67
3. Marketing 68.57 31.43
4. Farmer group readiness 29.06 60.94
Overall 69.52 30.48
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Table 2 The factors affecting attitude towards tilapia organic culture system adaptation

of farmers in Maegad, Parphai subdistrict, Sansai district, Chiang Mai province

N=105
Relation
Variable Interpretation
Coefficient P-value
Tilapia culture experiences r=-0.44 0.04* Negative and moderate
(year)
Organic aquaculture r=-0.33 0.002**  Negative and moderate
cognition (score)
Initial tilapia size (gram) r=20.29 0.007** Positive and low
Training experiences (time) X° = 1.16,® = 0.12  0.04* Positive and low

Remark: * = significance at 0.05 level, ** = significance at 0.01 level
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Abstract

Wheat imports in Thailand are increasing every year. Therefore, it is necessary to
analyze the potential areas for production of wheat that are currently grown. And assessed
the yield of the best wheat varieties suitable. In order to guide the production of enough
wheat to meet the needs of the domestic market, it is necessary to grow wheat as a
substitute for imports. Therefore, it is necessary to analyze the potential areas for
production of wheat that are currently grown. And assessed the yield of the best wheat
varieties suitable. As in the local case study of Ban Thung Luang, Mae Win sub-district,
Mae Wang district, Chiang Mai province, and Ban Sri Don Chai, Wiang Nuea sub-district,

Pai district, Mae Hong Son province. The study was into two parts i.e. analysis of suitable
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area by overlay analysis method with the geographic information system program and a
comparison of the yield of outstanding wheat varieties on the appropriate planting dates.
The design of this experiment was split plot in RCB with 3 replications. The results showed
that Ban Thung Luang had a moderately suitable area of 491 rai and should be planted
with PMPBWS89013 and FNBW8301-5-5 in mid-November to early January. And Ban Sri
Donchai had a moderately suitable area of 1,584 rai and should be planted with
PMPBWS89013, LARTC-W89011 and Samoeng 2 in mid-November.

Keywords: Spatial analysis, planting dates, wheat promising lines
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Abstract

The identification types of cannabinoids in hemp and marijuana were analyzed by
Gas Chromatography/ Mass Spectrometry (GC-MS), a method that can identify cannabinoids
in hemp and marijuana. It was found that there were 4 types of cannabinoids, namely
THC, CBN, CBC, and CBD, and they were statistically and significantly different (P>0.05),
in the range of 0.65+0.15 - 6.76+0.21, 0.13+0.12 - 0.52+0.19, 0.00 - 0.29+0.15 and
0.96+0.18 — 3.97+0.18 9%, respectively. Marijuana and Pang Thong could produce the
highest THC content, Vietnam produced the highest CBN content, Pang Oung produced
the highest CBC content and Vietnam produced the highest CBD and CBN content. The
identification of DNA fingerprinting in 9 hemp cultivars and 1 marijuana by 11 simple
sequence repeat (SSR) markers in the study could be perfectly 100 % detected and
differentiated. Furthermore, DNA fingerprinting revealed 41 alleles to be polymorphic.
Based on an initial DNA analysis using Unweighted Pair Group Method with Arithmetic
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Mean (UPGMA), it revealed that the average number of alleles per SSR locus was 3.73.
Similarly, their coefficients varied from 0.05 to 0.83 with an average of 0.44. Consequently,
it indicated that there was a very broad genetic base and high genetic variation. As a
result of using the SSR-base genetic similarity the UPGMA dendrogram, it was found that
cannabinoids in hemp and marijuana can be classified into two distinct groups: Group 1
(Song Kew, Pang Tong, Huay Lang, Marijuana Pang Kae and Vietnam) and Group 2 (Pop
Pra, Pang Aug, Mae Tala, and Huay Hoy).

Keywords: cannabinoids, gas chromatography/mass spectrometry (GC-MS), simple

sequence repeat (SSR) marker, hemp
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LLﬁﬂi%ﬁﬂLﬁuﬁ’]ﬁm%@Lwaﬂ (De Zeeuw et al.,
1972)
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maadiuanenaii 1own 1) tetrahydrocannabinol
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fudadiudala shldiAnensuaiinduiniy
wazidugu 51La‘vﬂ,maﬂwiquwaaﬂqwéusm’h
M35UUsEMU Uag Delta-8-tetrahydrocannabinol
(A*THO) laifigvissiednladslidniduansianin
VliAnonsuaiinduLAay (Devane, 1992)
2) cannabidiol (CBD) 3) cannabinol (CBN)
Juansiildanniseendiaduves Delta-9-
tetrahydrocannabinol SqvisvliAnnsiandio
4) cannabicyclol (CBC) 5) cannabichromine
(CBCh) 6) cannabinolic acid (CBNA) fewisvilst
Anlaasudniiueuoundu 7) cannabichromenic
acid (CBCHA) uag 8) cannabidivarol
(Hazekamp et al., 2004) TagUSuuue3aIs

s 1
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Wy 9ie1n1e Au 17 uazdu 9 (Etienne et al.,
2003)
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gudeya Public library: G1035A Wiley
Library (Wiley7) Wtag National Institute of
Standards and Technology, NIST NIST02
Mass Spectral Library a@n17zn19%197u
youedeatalasulnn s wuaaalnsiuns
(GC-MS) §l55i] Model Agilent mobile phase
He (1.0 fadans/u1) Column Capillary
(HP-5MS)/30.0 fiadiuns x 250 luasay,
0.25 lunseau aaungi Injector 110 asraides
gaunQil Detector 300 aar@algua/MS (EI)
gumgdll Oven 1 W1l Isothermal Tigaumini
110 aernwalfod way 20 osmgaidoa/ui
71 300 srwadva Usunanmsan 1.0 lulasans
70 Thad (Pellegrini et al., 2005)

nsiaszsiluianataieanuneianionans
Tufgywauazisyyn

¥ 8nsaafidueiidinulaninnssis
284 Doyle and Doyle (1987) @UnN135¢33380U
AMNTMLAZUTINUYRIRIEWE nTeilagi
Aduenuddninslnsdaluiueznilsa
AUt 1 Wesidud udadeuseansazane
wiesluslug desgaglduasdanililon
fheies UV Transillumination W3suiiiey
fluTWIAYBLAUABENINSEIU 10 bp Ladder
Plus Uuiinnmiau DNA saenaes Digital Gel
Doc

N15ANYIANUNAINIAIENIIRUTNTTY
vosiusiyvaazin feluanaieiomne
SSR 11 wila Miller (2003) lnan1sthAdwe



@ 9. WANNSSUNSINUAS 4(2):80-91
J. Agri. Prod. 2022

aaa

uifinsuauseiedes PR IngldufAGen PCR
Faedumeu Pre-denaturation Wuwan 3 Wil
ﬁqmmﬁ 94 parwaLdd S1uau 1 U Tunou
denaturation tHutan 30 il Agaumgdl
94 parnwaLTEd §1uIU 35 FOU TuADY
annealing tutan 30 3wl ﬁqmmﬁ 66 9FN
wailed $1ua 35 58U TuReY extension
Wunan 1 3undt flgamall 72 esmiwaidua
I1UIU 35 FOU LLaz%umauqﬁﬁw post
extension 1JuL3a1 5 Wil ﬁ@m‘wqﬁ 72 93FN
\waldua 911U 1 59U (Morgante and Olivieri,
1993) LAEATIVEBULAURLDULBUULIADENLSH
it 3 Wesdusluedes electrophoresis
uddousme ethidium bromide lnsLU3suLiieu
UL U173 (100 bp DNA Ladder,

Bioscience) waatufinawalenaes Digital gel
doc MTAATIERTIUIUTAFA UaZANUAUNUS
MITUEN TNV UG BaaeigyY) Aiunng
Tnsuauiiuefiduaszilduddionin
NILATIZRVUIAA NIV BULBUAULAY
AdueunsgIu (ONA ladder) instuiinuas
Aaszrideyannnsusnguazlivsinguau
Audutevoaeiugiyvinasigy wazld
Tusunsudngagy NTSYS iilemdudseans
AINUAR1UATINIRUGNTTN (similarity
Jaccard’s coefficient) W& @3 190U
wulasunsu (dendrogram) Ingle Unweighted
Pair Group Method Arithmetic Average
(UPGMA) Lilednuysnguaneusfyvauay
Ayviuanseiuniugnssw

Table 1 Primer sequences of selected 11 SSR primers for determination of genetic
relationships in and marijuana. (Gilmore and Peakall, 2003) and (Gao et al., 2014)
No.  SSR locus Forward (5’-->3") Reverse (3’-->5")
1 ANUCS201  GGTTCAATGGAGATTCTCGT CCACTAAACCAAAAGTACTCTTC
2 ANUCS202  AGGACCAATTTTGAATATGC AGAGAGGGAAGGGCTAACTA
3 ANUCS203  GCTCTTCTTATTAATTCCTCCTT  GAATATGATAAGACACAACTTCATT
4 ANUCS204  TGGAAGATATGCAACTGGAG AACGAACATAAGCACGAACA
5 ANUCS205  TTGACTAACCGGCAAAGATA AAATTCAAAACCGATTCTCAG
6  BOI1-CANN1 TGGAGTCAAATGAAAGGGAAC CCATAGCATTATCCCACTCAAG
7 DO2-CANN2 AGATGATGCCAAGAGGCAC TACCCATCCCCTTGGATCAC
8  CO8-CANN2 GCAAGAAGTAGAGAGACAATCC  CCCTCAACACTCATTAACTCAC
9 H11-CANN1 GCATGTGGTTGTTTCGTACCC CAGCGAACATTCACTCTAGCTC
10 BO2-CANN2 CAACCAAATGAGAATGCAACC TGTTTTCTTCACTGCACCC
11 TH1-CANN1 TGCTCTGCCCAAAGTATCAA CCACTCACCACTCCACCTTT




HAN3338UAzIAT0l
nsilssuliigunaaaUalnswasiugudaya
nan1silAsIELliloszyvinvosans
ngu cannabinoids luigyys Aleinaiaing
lasinnail/uuaaualnsuss (GC-MS) g
nsiSsuiiiguuaaaUalnsiunsiugiuteya
Tu Public library leiun G1035A Wiley Library

e

soooooo

cannabicyclol (CBC)

sococcoco N

9. WAaNNSSUNISINUAS 4(2):80-91
J. Agri. Prod. 2022

(Wiley7) wag NISTO2 Mass Spectral Library
WU @WITANTIINUAITNGN cannabinoids
fiddtey léiwA A*THC, A°-THC, CBC, CBD ua
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AaAsWInTU 18.35, 18.39, 17.08, 17.55 uax

18.93 W% auasv (Figure 1)

Tics: 0o 1.

cannabidiol (CBD)

A®THC and A°-THC tetrahydrocannabinol

cannabinol (CBN)
N
accacon N
P

"o oo s oo =0 oo

== oo =0 oo B o oo s oo

Figure 1 Chromatograms Pang Ung Hemp

MIAATBIHEMENSUANGI Y IIAEUANTY
wazasvdeulnggudoya
HAN1TIATIEINTUENYHAYRIEIITNGY
cannabinoids luffaywua feysaii 10 aneviug
loun Uegeaeaund Yraun wunse Unemed
Winzay Tevies euat UGl uazign
muwatiaiglasni/ulaaalnsiuens
(GC-MS) nud1 Agywannaieiuguaziy
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Aty 0.00 - 0.29+0.15 WasiGumuazil
AAgBENT CBD agsening 0.96:0.18 —
3.97+0.18 wWasidud auaau lneiugimes
TUSuneuans THC Mﬂ‘ﬁlqw (Lachenmeier et al.,
2004) Lazdanudnan Ay 3 maﬂ’uﬁjﬁmmiﬂ
MTIINUAISNGH cannabinoids AsU 4 %l

s

(THC, CBC, CBD wag CBN) lauwn atewus

3

U19gd winzay wazviieves laedgyuiuay

[ (Y

Agywangiuguienesdlars THC uniign

v ¢

Wi lgauuilans CBN wnfiga wWuguregs

9
a

flans CBC unnfian waziugienunuilans CBD
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wniign SlAvinfu 6.76+0.21, 0.52+0.19,
0.29+0.15 uag 3.97+0.18 Woskdus muaau
(Table 2) lagUSunauazslauesd1sianio
cannabinoids uansaduiiesandninaves
fugnssulaTduiugsaiy uazanmwades

WU nienA A i 3o 1 Geaenndasiy
357891Uv84 Etienne et al. (2003) finuin
awﬂ’uﬁ:ﬁ’iyﬁmLLazﬁ’zgsmﬁﬂqﬂm'Nqua
fuavilviuTuiaans THC, CBC, CBD, CBN
WANAINU

Table 2 Cannabinoids contents in 9 hemps cultivars and 1 marijuana analyzed by

GC-MS
% of cannabinoids
Varieties
THC CBN CBC CBD
Pang Ung 2.24+0.12° 0.46+0.18 0.29+0.15" 3.81+0.18°
Song Kew 5.42+0.21° 0.32+0.11° 0.22+0.14° -
Pang kae 1.47+0.12 - 0.96+0.18°
Pop Pra 4.22+0.12° 0.30+0.22° - 3.19+0.18°
Pang Tong 5.93+0.21° 0.22+0.18° 0.21+0.12° -
Mae Ta la 4.21+0.12° 0.15+0.13° 0.13+0.15° 2.27+0.18°
Huay Hoi 4.19+0.12° 0.13+0.13° 0.11+0.17° 2.76+0.18°
Huay Lang 3.41+0.13° 0.12+0.12° 0.11+0.11° -
Vietnam 6.52+0.15° 0.52+0.20° - 3.97+0.18°
Marijuana 6.76+0.21° 0.33+0.12° 0.23+0.16" 2.15+0.15°
F_test - * xx

Remark: Each value represents mean of three replicates + standard deviation. Means in the same

column followed by the different letter are significantly different at P<0.05 when comparing the means

value by Duncan Multiple Range Test.
* = significantly different at P<0.05
** = significantly different at P<0.01
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Figure 2 The simple sequence repeat (SSRs) profile of 9 hemp genotypes and marijuana
(Song Kew (T1), Pang kae (T2), Pop Pra (T3), Pang Tong (T4), Pang Ung (T5),
Mae Ta la (T6), Huay Hoi (T7), Huay Lang (T8), Vietnam (T9) and Marijuana (T10))
using the ANUCS201 primer pair. Lane MW was 100 bp molecular weight marker

mixed with 2000 bp ladders
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Figure 3 The dendrogram (UPGMA) was constructed based on the dice similarity

coefficient in 10 Cannabis sativa genetic materials analyzed by SSRs
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Abstract

This study was conducted to compare the effect of four pruning systems on flowering
and fruit quality of Makiang (Cleistocalyx nervosum var. paniala), consisting of T1: control
unit shape (without pruning), T2: open-center shape, T3: cubic shape, and T4: flat shape.
The 4x4 meters spacings, 8-9 years of age were applied in the organic plots. The
experimental design was assigned into a randomized complete block design (RCBD) of
4 treatments, each with 3 replications, and 4 samples. The studied plants had never been
pruned nor yielded before. The research findings revealed as followed the data concerning

leaf flushing and flowering of Makiang plant showed that the T2, T3, and T4 gave
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27.72 - 37.25 buds. This had a statistically significant difference from the T1 that cave
6.23 buds per branch. The number of inflorescences and panicles showed no difference
among the treatments. Regarding the product quantity, it was found that T1 cave the
highest of fruit weight. The findings also revealed that four types of pruning had indifferent
effects on fruit length, fruit width, pulp thickness, seed diameter, TSS (Total Soluble
Solids) content, TA (Titratable Acidity) content. In the aspect the peel color of Makiang
fruit after flowering, it was found that within 24 weeks, the fruit developed a dark peel
color. In 25 weeks, most fruit peel turned to dark purplish gray color. Then the fruit peel
color value changed to dark red after 28 weeks. All treatments had no different effects
on peel color. Moreover, the study showed that canopy pruning (factor A) and flowering
period (factor B) had no effect nor relationships with total soluble solids content.

Keywords: Pruning factors, Makiang, yield, growth
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Development of leaf bud and flower emerging growth of Makiang after pruned

Leaf Number Number Number
Number
flushing of of of
Treatment
(buds/ . cymose- flowers/ stamens/
panicle
branches) panicle bunch flowers
control unit shape (T1) 6.23b 39.38 6.20 72.00a 205.20
open center shape (T2) 27.72a 45.45 4.60 42.40ab 199.60
square shape (T3) 32.00a 42.28 5.40 31.60b 191.60
slender spindle shape (T4)  37.25a 29.90 5.00 44.20ab 211.80
Mean 25.80 39.25 5.30 47.55 197.95
F-test *x ns ns * ns
CV. (%) 36.9 49.50 23.11 46.24 14.95

ns = non-significant difference, * = significant difference at probability level 0.05, ** = significant difference

at probability level 0.01, n = 60
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Table 2 Quantitative and qualitative characteristics of Makiang yield between different

treatments
Yield Fruit Fruit Flesh Seed
Treatment (kg./ length width  thickness diameter
plant) (mm.) (mm.) (mm.) (mm.)
control unit shape (T1) 3.24 17.25 11.87 2.08 7.31
open center shape (T2) 3.69 16.07 12.43 2.02 7.60
square shape (T3) 3.32 15.86 12.65 2.04 7.96
slender spindle shape (T4) 2.39 18.25 12.92 2.03 8.42
Mean 3.16 16.85 12.47 2.04 7.82
F-test ns ns ns ns ns
CV. (%) 94.7 9.05 7.47 8.28 9.09

ns = non-significant differences, n = 60
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Table 3 Quantitative data and qualitative data on the number and size of yield of Makiang

Fruit
P Total soluble Titratable Flavor Weight per
solids (%)  acidity (%)  (TSS:TA) fruit (g.)
control unit shape (T1) 9.41 0.43 21.89 1.64a
open center shape (T2) 9.67 0.51 20.33 1.52ab
square shape (T3) 10.06 0.41 25.84 1.42b
slender spindle shape (T4) 9.89 0.40 25.04 1.27c
Mean 9.76 0.44 23.27 1.46
F-test ns ns ns *
CV. (%) 6.23 14.58 19.48 4.57

ns = non-significant difference, * = Significant difference at probability level 0.05, n = 60
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Table 4 The comparison of total Soluble solids during harvested period

Treatment Total soluble solids (%)
control unit shape (A1) 9.41
open center shape (A2) 9.67
square shape (A3) 10.06
slender spindle shape (A4) 9.89
F-test ns
24 weeks after flowering (B1) 9.72
26 weeks after flowering (B2) 9.45
28 weeks after flowering (B3) 10.10

F-test ns
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Table 4 The comparison of total Soluble solids during harvested period (Cont.)

Treatment Total soluble solids (%)

control unit shape (A1) x 24 weeks after flowering (B1) 8.77
control unit shape (A1) x 26 weeks after flowering (B2) 9.82
control unit shape (A1) x 28 weeks after flowering (B3) 9.64
open center shape (A2) x 24 weeks after flowering (B1) 9.91
open center shape (A2) x 26 weeks after flowering (B2) 9.00
open center shape (A2) x 28 weeks after flowering (B3) 10.09
square shape (A3) x 24 weeks after flowering (B1) 9.59
square shape (A3) x 26 weeks after flowering (B2) 9.82
square shape (A3) x 28 weeks after flowering (B3) 10.77
slender spindle shape (A4) x 24 weeks after flowering (B1) 10.59
slender spindle shape (A4) x 26 weeks after flowering (B2) 9.18
slender spindle shape (A4) x 28 weeks after flowering (B3) 9.91

F-test ns

V. (%) 26.61

ns = non-significant difference, n = 132
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Table 5 The comparison of peel color during harvested period

24 weeks after

26 weeks after 28 weeks after

Treatment
flowering flowering flowering
control unit shape (T1) N186A (DPG) 187A (DR) 187A (DR)
open center shape (T2) N187A (DPG) 187A (DR) 187A (DR)
square shape (T3) N186-7A (DPG) N186A (DPG) 187A (DR)
slender spindle shape (T4) N187A (DPG) 187A (DR) 187A (DR)

DPG = dark purplish grey (N186-7A), DR = dark red (187A), n = 132
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Abstract

During 2015-2020, the registration of the Community Enterprise Network (CEN) in
Thailand tended to increase but in contrast, CEN in Chiang Mai was decreased continuously.
So, the problems of development process in CEN at the national level was happened as
it effect. Therefore, the study of factors and Sustainable CEN Operational Model is needed.
Data were collected by questionnaires from 182 CEN members in Chiang Mai, consisting
of seven networks, with 25 community enterprise groups. Obtained data were analyzed
using descriptive and inferential statistics. A set of questions and in-depth interview
technique were also employed for data collection from 50 of chairman and representatives
of the community enterprise committee. The data were analyzed by rational content
analysis. The results reveal that more than three-fourth (78.57%) of sample group were
members of CEN in the category of product manufacturing. The CEN was founded by
group leaders (63.74%), used their own funds (29.10%), and applied “made to order”

production method (23.26%). The sample group had joined the network for an average



9. WAMNSSUNISINUAS 4(2):104-115
J. Agri. Prod. 2022

of 3.35 years. More than half (57.14%) of sample group used to contact to the government
agencies, but they had experiences of nonresponding (56.59%). However, the sample
group had high level of attachment to each other (mean = 4.23). Meanwhile, they had
participated in CEN at a high level in general (mean = 3.90), leading to the sustainable
operation as a whole at a high level (mean = 4.00). Furthermore, seven factors influencing
the sustainable operation of CEN were also found to have a statistically significant
correlation at 0.01 level as followed: participation in CEN as a whole, income (less than
84,000 baht/year), participation in benefits sharing, funding from the Bank for Agriculture
and Agricultural Cooperatives, extension from agricultural extension officers, involving
the CEN (below one year), and educational attainment (bachelor’s degree or above).

Keywords: Sustainable Operational Model, Community Enterprise, Community Enterprise
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Table1 CEN member’s participation in CEN operation
Participation X SD Level of Participation
Decision making 4.14 0.873 High
Implementation 4.07 0.923 High
Benefit sharing 3.98 0.888 High
Evaluation 3.90 0.989 High
Total 4.02 0.671 High




@ 9. WANNSSUNISINUAS 4(2):104-115
J. Agri. Prod. 2022

n1saliueuaiadigdaminayuvunield
nsULUIRANIHRUNTE B
HANSANINUTT NSANTUNUATEUY
FamnyuyunelinseuwuIAan1TmUN
fisstlunmsrumueglusysugs (diade 4.00)
Taodlofimsanmsindunudunesumui
Audiannunsadununielinseunuifn
mMswaididuegluseiugs (Aade 3.79)
Tnsanzlulsziiunsialiaundnlanule
uanAsuiuegisainiase (Ainde 4.13) uag
nsafraussgalaiiieliAnnisduedenne
Jaiayuruiduuduas gy (Aueds 4.11)
Turazfinsdndunuedovisiaviaguey

agadsdunulATEgna nueglusedvuin
(ARdy 4.17) Tneameluusziunisinumia
ANSAMRUNULND AU TN L ULATBU18IANNND
a ' | = ~
WyUdsedeanas (Aedy 4.32) wagdng
MR ULANNNTAINU UTUUTe waviaiun
NanA I LI iNgaUIAwaLs1ela S IuAY
' A ' = o a
JEWNAATOUE (ALRAY 4.20) LLagN1IALUUIY
MElANTIUMNANMTNAILNNEIE UM UF W INEDL
wuaglusgsuin (Auade 4.04) lngn1suan
A a ' =
Winanvuzharuaady (ARaY 4.24) nasnay
A158ANTSUINSNEINTSITUBRUN T IUNSHER
a U ea P | A
MULUIANNTEUSNEALINROY (ANade 4.22)
Duusziunesetnelinudfyian (Table 2)

Table 2 CEN operation under the sustainable development concept

Sustainable Operational X S.D. Level of Sustainability
Social aspect 3.79 .878 High
Economic aspect a.17 875 High
Environmental aspect 4.04 .865 High

Total 4.00 0.63 High
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Table 3 Factors’ influencing sustainable CEN operation as a whole

Independent Variables

The Level of Sustainable
CEN Operation

Beta t-value

Constant 10.282
Overall Participation 328 3.606**
Income (less than 84,000 baht/year) -.143 -2.860**
Participation in sharing of mutual benefits 314 4.345%
Source of funds (Bank for Agriculture and Agricultural 202 3.522%

Cooperatives)

Receiving assistance from Agricultural Extension Officers -.144 -3.042%*
Length of participation in the network (under one year) -.169 -2.748**
Education level (Bachelor’s degree and above) - 177 -2.180**
R*=.782  Fvalue =
89.100**

Note: * = significantly different at p<0.05; ** = significantly different at p<0.01

A4 a

deoRarsanissniusueg1ededu
Tuusazsy wui fudsauny 8 Jasedifiany
duiusiunisaiidunuaIstiglamiagusu
neldnseunwaRnn AU B usuday
ot afltuddnymnaadnos (F value = 59.629)
Toua nsfdrusauluningiy nsddiusiu
Tunnseudueu s19laennan 84,000 umded
MMSIASUAMNYIBWEBNTNANASUNSNYAS

uwidsRuyuNsUASLoMSLNYAsLALaVNgal
mMsfldusunssndula nsresaaieteann
MIAUATUVRINUILIIUNIATE UATYBINI
msneUan Inethds q wanianansaedue
AUAULUTTBIAILUTAIUNT DN TANTUIIUY
\w3eYedamiagurunglinseuuulfa
AswmuidBududsauldSevay 73.40
(R* = 0.734)



@ 9. WANNSSUNISINUAS 4(2):104-115
J. Agri. Prod. 2022

Tusnuasugia wu 11 Yadedifinanu
duiusiunsaiiuanuaIetiglamiagusu
meldnsoumnAemsianniidduiuasugia
g afltuddnyBmnseda (F value = 37.141)
Town nstidusnlunmsiy aauninausa
nsdnsaaiediesindt 1 Y dewmnensg
TuumAnIan1g 9 A1SHEIUTINAITUY S
HaUsElewlsmiu 93901 34-43 U nsfinw
seauUseaudnen s19lesening 168,001-
252,000 U F0INNTVIUEN YBINNITUNE
HIUNDAIALNATY WAZUVAIRIUYUAINGUIANT
Wiensinumsuazannse] Wnedadesig o wenil
A1115095UI8AMURULUTVOIRIMUIAIUNTO
n1saiiueueIeUgdaviayuyunela
nseULIAANTRINTASBuduasugRald
Jaway 70.60 (R® = 0.706)

Savadanu 6 Yadeiifinanudusiusiu
n1saiiueueIeUgdaviayuyunela
nsULLIRANISTALN AT Eud A wInd oy
ag19fltdedAgyn19ads (F value = 43.628)
un nadsimedetiesiing 1 9 nnslésu
Tayatansiiudumesidn n1sddiusu
nsuUanalszlevidsauidu nsAnenszeu
Usyayn3tuly anuninlan waznisane
suuTsaudnuwmeudu tnetaduss 4 wanil
A1115095U18AMURULUTVOIRILUIAIUUTO
n1safiueueIeUiedaviayuyuniela
nsoURWIANNTHAUNTIg LA Indesld
Jaway 59.90 (R® = 0.599)

audedulunisuimsianisluuiunves
AENTINNTTUINNSIATRU A RPN TY

NNTFUNM Bl AUANENTTUNITUTNNS
ULV IUT WwIng
Tumsudmsdanisadetnslu 7 Jsududy
aonadesfulIAnNIRauTdiBu nanfe
TupudeAunudn ANENTIUNITUTMSILLINNG
lun1sdnlaseaineeednsanausuileves
napAamRguruarheuNATERedes
Tuviosdiu Tnelurisusnvesnisderuaiets
NUIEUNIATTIAAUYG BTN Y
Y2IN1TUUALATIATNANLNTIHANT NTINUHY
nsuanidsuamg mstidmialuianssu
Ae 9 veuaseriy uazlutagduiniedig
JamAaguruslinnudidgluiinisinse
doansuuszuueeulalifieandgyniuay
navausIulguIenIsiusregrinamediay
(Social Distancing) Tugia9n15unsszU1AT4
COVID-19

AMTUNITUIMITTANITA 1ULATEEAR
wuAeleveINITNALHULAL AT
fnquszasdfiasnndesiunisuimsdianis
suasugia Inesjatufinsiunalunisdeses
YAAINNNTRAIAVBIAUAIUAENTADTBINY
an1tunsiu fmssumifuiioadaneauy
38918 lunisasequddmingduan n1s
wanidsudeyanianisnain Snvadady
MsvyuiERsunsiidusslumsuaniUaey
dufungluiaiedns ledunisvenegu
N1sKBARALAARUYLNITKER uaNaNLS

wwnslunsudsayssleviguegiudnua



VUYBIAINTN wazUTIAUNITUINIIANSAY
dwnden AMENTINNITIATOUNEYLTULUT
Usgirumsiidiusinlunisnds Tnesanisin

[ a

’mm‘umn?ﬁLn@é’aummiimmﬁmLﬂu

q

(% a

TogRulunsudn wazliau@niududninuas

SudeTngRvnaudniesetiewintu nailag
asUieimdnnsuimsdanist 7 Ussdu
YBIAMENITUNITUTVITNIULATYIETAMAR
yuruiuaenndoazfulununseuuuiin
MewaunTidsdy

#3UNaN1339Y
INNANITANYITUNINTIUNUIT NS
ANfuauvewAIevIga iyl
A0AARBIAUNTDULUIANNIIHAIUINEIEUY Tae
1 [ < [ 12 1 o a
wiseantdu 3 Usztaunan lea nsediueu
LA v ) 19 o w =
pgdeBududiny TnglianudAgluainis
dnlvandnlanulzianidsuiuegnsainewe
o ~ v a I3 ER
waznsasaussslaelifnnisduesedng
Famisgusuiduntawazdadu Tuvazinig
Aliunueg W uAMUATYENY WudiaTetng
Iagjaniulunnstiuuimenisaiiuanuiieln
aundnluaseigiamiaguyulsedneanas
WAEINITIUHUIANNTAMY USUUTS wae
WauInandusliaiusonvIaLazsela
FWAUTTNINATOVIY LazNIFANTUIIUEN
geBunudIINAeU WUauNTnliAud ALY
AUNISRAALINDANYEZ LAz YDA naDAIY
nsann1simineInssssuIRulglunisuas
AULUIAANTITOYINYAUIAR DN TuiANIS
LA UNULUINITUNI5UTNIT9RN15U09

9. WAMNSSUNISINUAS 4(2):104-115
J. Agri. Prod. 2022

muzﬂismﬂﬁm%am'wiamﬁwmuﬁq
7 UsgiumelinseununAnnisiann g
Falgun Flasaadie manauwy msdidusu
nsuUswadstlevy nsnatn nsuandsuy
Feou uazdhunsdeans fdundrilasagulin
SULUUNSUIMSIANITUAN1IALTUNUYDS
wietneiamivguuSiaiTedyitu e
Beulafuriteidmunemunseunisiaun
fidfsBu

fadunuainniside

neanITelafunuInIsAndumu
moldnsevuurdnnisimunideduves
3oty Tianudidyluiinnssiiunis
Aededufuasugia Inedunaldainudn
N13USMITIANITVOIANLNTTUNITATEUY
Tu 7 f1u Geauznssunisudmagadiluiishu
n1sildusuvesaundniasednglunnseu
Tuyuginisdniuiuresaundninionis
sjafulufinnsiidiusalunissunadselov
Sy fedulunsinwirosennfuiolugise
vouuziilsitenladufinumiuduiusidsn
Y99 3 dru Ao MawuTiSBuiuasugia
nsuImMsdansiaedandnnisiidnsiy uay
nsEnddnsnlunsadunumuNTwUe
waUselovtivesanidn uenainiuenafinig
naassu1gukuudenailulssend L iy
idevnedamAaguvulunnsgiu ey
W sUsuuianaatunisiiluussendldle
a8 (Figure 1)



@ 9. WANNSSUNISINUAS 4(2):104-115
J. Agri. Prod. 2022

Socioeconomic

Tt oI
— Structure I
L
P
[—=======--- 1
€ - Planning -
r L]
s
Fm————————
o —! Participation* —
L U N B
L A— —: Knowledge Exchange  —
b o e e 1
=== 1
— Communication -
[—=======--- 1
— Marketing —]

factors

Community Enterprise Network
Operational under the concept of
Sustainable Development
- Participation with Community

Enterprise Networks

- Income (less than 84,000

baht/year)
Guidelines for the e N
- Participation in sharing of mutual
management of
benefits*
Community Enterprise —

Network of the Board - Funding from the Bank for

of Directors Agriculture and Agricultural

~ ® &+ 3 ® 3 3 0o =~ T < 3 m

Cooperatives

w s 0 4+ 0 ® -

- Getting assistance from Agricultural
Extension Officers

- Joining the network (under 1 year)
- The Highest level of education

(Bachelor's degree and above)

w =~ o0 A+ a ® -

Figure 1 Model of CEN operation under the sustainable development concept
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Abstract

The objectives of this research were to study 1) farmer’s personal characteristics,
social and economic information, 2) farmer’s knowledge, attitude and practice of organic
agriculture, 3) factors influencing farmer’s practice of organic agriculture standards and
4) problems and recommendations on organic farming of organic vegetable farmers in
Vientiane, Lao PDR. Data were collected with questionnaire from sample group of 160
farmers and analyzed by using descriptive statistics and inferential statistics.

The research found two-thirds of farmers (68.13%) were female with average age of
45.55 years, half of them (53.12%) graduated higher than primary level. The farmers had
an average 3.16 rai of organic agriculture area, which earned 218,775 Baht per year of
family income during 6.91 years in average of organic farming experience, received
agricultural information 2.97 time a month and participated in agricultural training 2.68
time per year. The farmers possessed a medium knowledge (X = 15.24), while their attitude

toward organic farming were at a high level (X =4.21), leading their practice of organic
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agriculture as a whole were also at a high level (X =4.20). There were five factors influencing
farmer’s practice according to organic agriculture standards (Sig<.05) consisted organic
farming area, receiving agricultural information, agricultural training or trip, knowledge and
attitude on organic agriculture. Most of farmers had problems on organic farming included
disease and pest protection, lack of production factor and unstable market. Thereby,
some of them recommended to relevant agencies should continuously encourage
agricultural knowledge and useful information, support grant for agricultural input such
as organic seed and fertilizer as well as allocation of stable market which could help
them to produce according to standards efficiently.

Keywords: practice, organic vegetable, organic agriculture standards, Lao PDR
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Table 1 Level of vegetable farming practice according to organic agriculture standards
of farmers
(n=160)
Organic Agriculture Standards X SD. Practicing Level
1. Organic Farm Management 4.26 339 High
2. Conversion period Standards 4.32 341 High
3. Choice of Crops and Varieties 4.10 376 High
4. Soil, Water and Fertilizer Management 4.19 322 High
5. Prevention and Control of Diseases, Insects  4.13 .348 High
and Weeds

Total 4.20 .268 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 Results of the multiple regression analysis of independent variables and vegetable

farming practice according to organic agriculture standards

Dependent Variable

Independent Variables

Vegetable farming practice according to

organic agriculture standards of farmers

B t Sig.
1. Gender -.022 -509 611
2. Age .000 -.247 .805
3. Education level .038 970 334
4. Marital status -.055 -761 .448
5. Family member .001 .090 .928
6. Number of labors .003 .250 .803
7. Organic farming area -.028 -3.279 .001%**
8. Crops and varieties -.001 -566 572
9. Total income 1.964E-7 1.379 170
10. Indebtedness 017 394 694
11. Organic farming experience .008 1.853 066
12. Participation in community group -.065 -1.768 .079
13. Receiving agricultural information .021 2.494 .014%
14. Agricultural training or trip .015 2.214 .028%*
15. Knowledge of organic farming .025 4.625 .000%*
16. Attitude towards organic farming .499 9.073 .000%*

R* = 693 (69.30%) F =8245 Sig. F = .000%*

Remarks: * Statistically significant level at 0.05, ** Statistically significant level at 0.01
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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

guidelines:

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).

5. Abstract should not exceed 300 words and provide only 4 keywords for each
manuscript.

6. All. measurement in the text should be reported in abbreviation, using metric
system.

7. Each Tables and figures should be numbered consecutively.



@ 9. WARNSSUNISINUAS
J. Agri. Prod. 2022

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

9. 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.

Standard journal:

Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-
mycofungicide on Siberian isolates of phytopathogenic fungi. J. Ari. Tech. 1(2): 247-
253.

Books/ Textbook:

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

Section in Books with Editors:

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.

Thesis:

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

Proceeding/ Conference:

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 Peum reservoir. Precedding of the 2nd Internationl Symposium
on SEASTAR 2000 and Asian Bio-Logging Science. Kyoto, Japan. pp. 17-22.

Internet:

Linardakis, D.K. and B.I. Manois. 2005. Hydroponics culture of strawberries in Perlite.
Available: http://www.schunder.com/strawberries.html (April 21, 2005.)



Submission (Author chooses one of the following channels for submission)

1. E-mail jap@miju.ac.th
2. Thailo https://li01.tci-thaijo.org/index.php/japmju
Remarks

For all channels of submission, attachment of registration form (JAP 01) that was

completely filled is required.

Contact us
Phone +66 5387 3618
E-mail jap@miju.ac.th
Website www.jap.mju.ac.th
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