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Abstract

This investigation aimed to study the utilization of by-product from ethanol factory
on growth, yield and yield components of hybrid maize (var. Seeds Tech 188) planted
in Kamphaeng Saen soil series. Experimental design was arranged in Randomized Complete
Block Design (RCBD) with 3 replications consisting of 8 treatments. The results revealed
that the application of chemical fertilizer (CF) based on soil chemical analysis in
combination with spent wash liquor (SWL) of 20 m*/rai and water treatment (WT) of
20 m*/rai (Ty: CFoou+SWL,, s+ WT,, 5) gave the highest plant height, husk yield, grain yield
and protein in grain which were not different from the application of CF based on soil

chemical analysis in combination with SWL of 10 m®/rai and WT of 10 m*/rai (T;: CFyout
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SWL 55+ WT 4 5 and the application of CF based on soil chemical analysis in combination
with SWL of 20 m*/rai (T,: CFpoa+SWL,, ). While, the CFpo+SWL, s+ WT,, 15 (Te) cave the
highest unhusk yield and total N in grain of maize which were not different from the
CFpontSWL g st WT o 15 (T5), CFoont SWL,, 5 (T), the application of CF based on soil chemical
analysis in combination with WT of 40 m’/rai (T,: CFo,+WT,, ;) and the application of
CF based on soil chemical analysis in combination with WT of 20 m*/rai (Tg: CFpout
WT 0 03)-

Keywords: ethanol, maize, yield, spent wash liquor, water treatment

UNANED

Anwinslivszlovdnanaoulaanlssanundneniuoananisiasyivle wandn uaz
p9FUsznouNanAnvesi I lnalAssdnTiusgnuandnding 188 fugnlugafufiunanay
Tngnaununsmnassiuuguasysaimeluuden (RCBD) S1uu 3 41 Usznaude 8 sinsuneaes
Kamsfnwmudn msldtenuaiesesiausmiuiinnddngm 20 ava/ld uasthiiiou
N15U1R8R91 20 aUL/3 (Tg CRooutSWLyg st W, 0) SiNaliAwg sy dhanindinstadden
thviinadn werUTinalusiulusdavestnlnadesdaiinniian liumnmstunsladenuen
Ansziausaufuiinind1das 10 ava/ls wazdiiiiiunisdidnsns 10 av.a/ls
(T;: CFooatSWL g st WT 10 1) LLazmﬂdﬂam‘uﬁﬁmeﬁﬁui’mﬁ%ﬁfﬁmﬂdﬁmﬂ 20 auv.a/ls
(T, CF o WL ) VBT CF ok SWL,g W0 (T,) Sinaliiimiiniinuaniden uazusuna
VLuImLa]uiumﬁwuaﬁniwmL?ﬁymé’miumﬁqm TUaNANAY CRuou+SWLo 0t WT o s (T2),
CFooatSWLyg s (T5) mﬂaiﬂamm"ﬁLﬂiwﬁﬁui’mﬁ’uﬁwﬁr;immiﬂwﬁﬂé’mw 40 av.u./ls
(Ts: CFooptWTyo 1s) LLazm{Lai{jammﬁﬁLﬁmzﬁﬁui’mﬁ’uﬁwﬁmumiﬂﬂﬁ’mﬁmw 20 av.a/ls
(Ts: CRooatWTog s)
Frdndny: tenuea d1lnaidesdnd wandn thnnd dhdida
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FINTAUATINYENT, 2561) N1SANWIOATN
nsliderindunanasslaninniainunsvse
NAIMNTITUAITINYAT Fevreifiundnuas
ARAUNUNITNER (SUANMY UazAMe, 2561)
Hugiu fikuanfissnunsdideisasunsii
wa‘waasﬂﬁmﬂmﬂqmamﬂﬁuLﬂwmmszhmﬁu
nanAnveIt 1 INAEEER S Wy nnaznewde
A5¥ANY (FUITT aAY, 2552) NNAYNaudas
AMNLSIURARLENIUea (ToTmy LasAuy,
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SWL) wagtnfienun1sunun (water treatment,

9. WanNSSUNISINUAS 4(3):1-12
J. Agri. Prod. 2022

WT) @sflUSunaiannie 839,500 uag 912,500
anuiadiuns/A auaiu (Usauy uazane,
2561) JuiauuiAalunsanwinsiauselea
Hanaas A NlSIURARLENILEARINEIRD
NSLOSYLAULY NANER LAz 0IAUTTNOUNANER
e lnaddns dauenanazdunisi
nanaaelaunldiiiinUsslevilangegneios
waswnzauud Sadusnmadennidmsu
inunsnsivgndalnadssdndluuiin
TnalRsaiuuvasvesnanasalasnme

aunIaluazisns
Anwinislduszlevinanaselaain

1999 UNEALEYIUOARDNISIOS AU HanNEn

LavesFUsEnounananvest I naasdad

v 6

Wugdadina 188 luyraflouiiunau-ineu

a

TUIEU WA, 2563 4 LURINARBIVDINIAIY
UFIINgT ANEINYAT MWNGLEL UNINETRE
WnuRIAERS Snnefiuwnauay Jainuasusy
%w‘ju‘qﬂauﬁmwumu (Kamphaeng Saen
series, Ks; Typic Haplustalfs; fine-silty, mixed,
semiactive, isohyperthermic, Soil Survey
Staff, 2003) in1siiudegsRunaulgnaIN
wUamnansiissiuAuEn 0-30 lwuRwns wie
Tereiaudivednu 3435 shinsiau
munangleuuianisiiasieviAunay iy
("imdld wazasiny, 2542) laun A pH (1:1)
fnanmnnsilnihvesivluanndusseti
(EC,) USinaduviFeing Usinamleane3aiiiu
Usglowd USuralnunailden uaaldeu
wunfifen Todeufivanaeuld wasilenu
(AN13gnIAIYIUgIINen, 2558) dmiu
auUAUIIUTETNITVOIAUN DUNIITNAB D
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I¥uanslily Table 1 Muvpassbusznausie
24 wUasgee urazilasgoudivuinning 4.5
AT Wagend 9.0 WAT 91U 5 uan dssey
W9ENIeua7 0.75 wns udeyananinues
TTNARNIE 3 LaINaNS LIURILaE L)
syer 1 15 InedfuiAuinoaluudas
UUagERYYINAY 3.0 x 7.0 MITILUAT UK
N1319889UU Randomized Complete Block
§17u 3 81 8 FrSuneast TngswaviSunves
fsunnasslauanalily Table 2

mslddewd loud Joweuluidoudama
(21% N) Jev3uaguasneamn (46% P,0,)
wazdelnunadounaslsd (60% K,0) lag
widld 2 a¥s Adiazadadns luusazinsy
vinaosfiony 20 uaz 40 Yuvdaugn sniu sisu
AIUAN (control) dnsn1stdderaiiniuen
LaeRRudmsuTInadednt fe 20, 5
way 10 Alansu N, PO, uay K,0 sols
AINAIAU (ASUIBINTTINBAST, 2553) d11SU
nanaesldanlssnunanenueadildlunig
vaans tauA 1ningn (spent wash liquor,
SWL) wagtiniiiun1svntn (water treatment,
WT) 11270 1ASINSHAILIBINITIEIING USEN
unnfin S1a5Y Wuwes 919n wavanaIn
UgIINgT ANEINYAT MWNGHEY UNINEIRE
nunsAmans Jamiauasuga (Table 3) lngns
Tdnananslasenanazuidld 4 ads ﬁaﬂq 20,

40, 60 uaz 80 Jundslgn na1ime MsunAaed
7134 7uay 8 Tdrnndsna 20, 40, 10
war 20 gnuiAniuns/ls ey daudisu
VADT 5,6, 7 LAy 8l inunsttneas
20, 40, 10 wag 20 Qﬂmﬂﬁmm/l,i' ANUAAU

nsiiudeyanisasyivlnvestnlng
Bosdnifiony 1, 2 ua 3 iWoundsgn léun
AN hazAIANILAEIvely (SPAD unit)
Tne¥asunislufl 3-5 9nUaneeen sewdes
chlorophyll meter (Minolta Co., Ltd., JAPAN:
SPAD-502 model) ﬁaumstﬁu%’agamamaml@z
psrUsEnaUNaNARTTNAEE S louA 1w
HnvaUden thainiindeniden thveinude
Yonin 1,000 wiEn Uinailulasauiomauas
Usuaulusiuluiwde (Aruiaainysuiu
Tulnsauienusludn (%) x empirical factor
Ingnnun empirical factor @usuludn
Fnlnadesdniviiu 6.25) aniuihdoya
NSL3QULAULY NAKAR LazoIAUITNOUNANER
vosdlnaEsdnTuinswiruLUs Uy
M19@@5 (analysis of variance) iiewFeuiiiey
AULANA19Y09A 1Ladelaeld DMRT
(Duncan’s multiple range test) fisvsuay
\Wesudonay 95 aaelusunsu Statistical
Package for the Social Science for Windows
(SPSS)
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Table 1 Properties of soil (0-30 cm depth) before the experiment
Properties Results Rating
pH (1:1 water) 7.15 neutral
EC, (dS/m) 0.73 non-saline
Organic matter (%) 0.75 low
Available P (mg/kg) 37.12 high
Exchangeable K (mg/kg) 94.42 high
Exchangeable Ca (mg/kg) 1,089 high
Exchangeable Mg (mg/kg) 116.28 moderately
Exchangeable Na (mg/kg) 28.51 -
Texture sandy loam -
Table 2 Detail of treatments
Quantity of
Treatments Descriptions Symbols major elements
(kgN-P,0.-K,0 per rai)
T, no chemical fertilizer (CF) treatment control 0-0-0
T, the application of CF based on soil chemical CFyo, 20-5-10
analysis
T, the application of CF based on soil chemical CFyo,+SWLyg 15 20.6-5.6-18.8
analysis in combination with spent wash
liquor (SWL) of 20 m*/rai
T, the application of CF based on soil chemical CFyo,+SWLyg s 21.2-6.2-27.6
analysis in combination with SWL of 40 m*/rai
T, the application of CF based on soil chemical CFyo,+WT,g s 20-5-10
analysis in combination with water treatment
(WT) of 20 m’/rai
Te the application of CF based on soil chemical CFyo,+WT4g s 20-5-10
analysis in combination with WT of 40 m*/rai
T, the application of CF based on soil chemical CFyou+SWL 4 s 20.3-5.3-14.4
analysis in combination with SWL of 10 m*’/ +WT,;,.,
rai and WT of 10 m*/rai
Ts the application of CF based on soil chemical CFyoa+SWL,, s 20.6-5.6-18.8

analysis in combination with SWL of 20 m’/
rai and WT of 20 m’/rai

+W 20 m3
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Table 3 Properties of by-product from ethanol factory before the experiment

Results
Properties
spent wash liquor (SWL)  water treatment (WT)
pH 4.10 7.08
EC (dS/m) 16.15 2.85
Organic matter (%) 5.60 n.d.
Total N (mg/0) 300 n.d.
Available P,O, (mg/) 300 n.d.
Exchangeable K,O (mg/l) 4,400 n.d.
Total Ca (mg/\) 1,200 100
Total Mg (mg/\) 600 n.d.
Total S (mg/0) 500 300
Total Fe (mg/) n.d. n.d.
Total Mn (mg/l) n.d. n.d.
Total Cu (mg/\) n.d. n.d.
Total Zn (mg/) n.d. n.d.
Total B (mg/V) n.d. n.d.
Total Na (mg/l) n.d. 200
Soluble Na (%) 0.16 0.47

Note n.d. = not detected

HAN3338UazIAT0l
nssyiulnvasdnlnadssdng

ANFIAU

nslddeiniiognafien mslduining
wagiirunmstasuiuloed sty
AUAL (control) dnalviaugeiuvestnilng
Gosdnifiong 1, 2 uaz 3 iWoundsdgn
wansnsfueeniifedfyBmeadn (Table 4)
nafe Moy 1 way 2 Weundsugn wud
nslddemuendiaszsiausautuiining
8n1 20 gnueriams/ls uagirumsuion
8151 20 gnuIANAS/LS (Tg: CFooutSWhy s
+WT, .00 ﬁmaiﬁmmqaé’wuaqgﬁniwmLgaqﬁmi

= 1 W | 4 I a ¢
wndian ldunnsedumsladenuaiiney
AusauduiinInd1dns 10 gnuieniiuns/ls

S A Y % :
warifiiunsUingnsn 10 gnunaiiuns/ls

oA -
(T7: CRooa+SWL, g s+ WT g 5) EUNDIY 3 LADU
AAUGNNUI CFpou+SWhy s+ W Ty, s (Tp)
fnalvinnugsruresinlnatesdniuinian
(235.54 Lgu@luns) unna19iy CFoo+
SWLp mstWT oo s (T2) wazn1stddeumiuan
WATRLTIITULINNENSAT 20 gRUNAfLRS/
1 dl o o

15 (T, CFpoptSWLy, ) YULNAITUAIUAY
(control) Hualvinugeiuvesinlnadednd
e gnnnIzern1saseyiule
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Table 4 Plant height of maize at vegetative and reproductive stages

Plant height (cm)

Treatments
1 MAPY 2 MAPY 3 MAPY
T, = control 88.2" 119.4"% 132.4"%
T, = CFoon 125.6° 164.6° 208.5°
T, = CFpoatSWhio s 138.5™ 178.5™ 228.7%
Ty = CRooptSWLig s 120.5° 156.4° 200.5°
T, = CFoontWT,0 s 133.3° 173.6° 222.4°
Ty = CRoontWTo s 135.5° 175.4 225.5"
T, = CFooptSWL o st WT 0 s 140.8° 180.7%° 230.5%
Te = CFoontSWhop st WT,o s 144.7° 185.5° 235.5°
Fotest xx xx xx
CV (%) 12.24 12.89 12.98

¥ 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

A1AMULIYY (SPAD unit) vaslu
1+ = 1 a 1 901 1
nslddeiniiegrauied n1slduinings
warihinunsUiasiuiuleinil sy
AIUAY (control) HnalviAnAuidevesly
P1alnaidednineny 1, 2 uae 3 Inoundagn
o I AU o v a aa
wansafiuegaiiiuddyanieaiia (Table 5)
A A = o i ° o
naMAe N9y 1 ieunaslgn wui1 ynenu
A |+ A 1A VS \
nanesiinisladeimiiograsien mslduining
S A o w1 I N A v
wagthiiunmsUdasiuiudewnil fdnalvien
= ¥ g o Y a (%
ANulgIvasludilnatesdnilnaide i
i = = 9 J
diufiony 2 uay 3 LAeuNaIgnNUIn
CFoontSWLyg st WTyo s (To) Hlkialsianau
= Y VS ~ 1 '
Wevadlutilnadesdniunign liunnee
AU CPoont SWL 0 st WT 10,5 (T7), CPoout SWiyg 5
(T,) nstademuAndmseiausiuiudiingu

N15U1RgnT1 40 gnurAnums/Ls (T, CRoot
WT o 0) bazn1sladenuainsensiusiuiu
T oA o v o 12 '
WkIuN1sUIdRdne 20 gnuiaiwns/ls
dl o W
(Ts: CRooatWT 0 ) VznATUAIUAN (control)
a Y o1 = 4 dy £ L3
fnalwaianudeivesludlnaaesdnd
v =]

Wesfigannszaznisiasayivle egelsfny
TgadunnnANMNLREIVBIlUTIINALRAESER )

D

A [ a ¥
n81¢ 3 Lﬂ@u‘ﬁﬁﬂﬂ@ﬂ Juuilduanasniy

szaznavanslalelaeanizdelulnsiau

[V
g

& A a o a e a A o
MethiloanyaiufunaueaiiuSinadurse Tng
Tusgiue daluulinalelulasiauiianamiy
szgzlan JseenalviArmnudeivaslutiilng
NS - & I3
desdnianas iilesnlulasuiivesilsenau
Yosnaalsiladiuies (89gms, 2558)
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Table 5 Leaf greenness (SPAD unit) of maize at vegetative and reproductive stages

SPAD unit
Treatments
1 MAPY 2 MAPY 3 MAPY
T, = control 35.42°% 33.62°7 30.79° %
T, = CFoon 42.47% 47.63 43.36°
T, = CFooatSWhip s 43.65% 49.58 45.23%
T, = CFooatSWhyg s 40.63° 46.33° 42.89°
Ts = CFoontWT,0 s 43.32% 48.72° 44.17%
Ty = CRoontWT o s 43.51% 49.24% 44.26%
T, = CFooatSWL o st WT 0 s 43.79% 49.63% 45.39%
Ty = CFoontSWhyy st WT g s 44.32° 50.13° 46.18°
Fotest xx xx xx
CV (%) 12.19 12.58 13.47

¥ 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

NANAALAZEIAUTENOUNANAAVDITIA WA

CIRG e
Umuninnalden

nslddeiniiognafen mslddining
wagirumstiasuiuloed sty
AIUAL (control) fualmindnadonves
FrlnadeadiTisvesiuien unnsatueens
fifoddydanieadd (Table 6) na1nfe
CF oot SWLo s PWT s (To) Siwalvieinominiln
fadenvestinilnadiesdnnnilgn (2,674.75
Alansu/ls) Tuuana1aiu CFoo+SWL,y ot
WTy s (T)) Wa% CFoput SWLy, s (T5) Vausil
#1umuAn (control) fnalviimiininits
mﬁaﬂmaq%"}ﬂwmL?ﬂyﬁmﬁmiﬁaaﬁqmﬁa 1,345.31
Alansu/ls

duiinilnvaniUden

nslddeiniognafen nmslddinings
wagiirunstasuiulond ety
AIuAY (control) fualdimindnveniden
vesimlnadodnifsvezfuior unnsai
agafitfudAyBneadd (Table 6) namfe
CFopt SWLo s MW s (To) el
Joniudenvesdalnaldesdniunian
(2,443.61 Alansu/13) ldunnaneiu CFyo+
SWL1g st WT o s (T7), CRpoatSWhyg s (T3),
ChoontWTgo ms (Tg) Wa¥ CFpoutWTyg s (Ts)
Yuziisn3uaauay (control) Tnalviimiiniln
UaniBenvesinlnaiesdnitosiianie
950.36 Alansu/ls



Umiiniuan
nsladeiniiegnafied n1slduinings

[

warihinunsUasiuiuleinil sy

a v 3 L [ v
AUAL (control) MNﬁI%uWMUﬂLQJﬁWUBQ“UTﬂWﬂ

q
v €

& ] @ = 1 L 1 =
FRUNEANINTSYSLAULNYT AN INNUBYINY

'
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SWL,y .+ WT,o s (T,) Sraliimdnudaves
drlnaiesdfinniian (1,409.54 Alan3u/ls)
TUanA19AY CRooutSWL, s+ WTyo 1 (T))
vuzfisiueaua (control) inaliiminusdn
maﬁniwm?ﬁymé’miﬁaaﬁqmﬁa 546.28
Alansu/ls

Table 6 Husk yield, unhusk yield and grain yield of maize at harvesting

Husk yield Unhusk yield Grain yield
Treatments
(kg/rai) (kg/rai) (kg/rai)
T, = control 1,345.3" Y 950.4° Y 546.3" Y
T, = CFoon 2,514.5¢ 2,263.5° 1,220.4°
T, = CFooatSWhyp s 2,657.5® 2,438.4° 1,350.5°
Ty = CRooptSWhig s 2,473.3° 2,213.6° 1,190.5°
T, = CRooutWT,g s 2,618.5° 2,418.5° 1,302.6°
Ty = ChoontW T s 2,653.6° 2,433.2° 1,347.7°
T, = CFpoatSWL o st WT g s 2,668.4° 2,440.5° 1,404.6°
Ts = CFoontSWhop st WT,o s 2,674.8° 2,443 6° 1,409.5°
Fotest % x% *%
CV (%) 14.36 13.68 12.71

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

** indicates significant difference at P< 0.01

Uwiin 1,000 wén

nslddeiniiegnaied n1slduinings
warihinunsUasiuiuleinil sy
AuAN (control) Aualvidviin 1,000 lwanves
o & o ed 2 A o !
TIlnAREERINTEENUNY unneaiueEd
Ao o v a aa oA o o
WA Emans (Table 7) NA1IAB NNRITU

A | x A 1A Vo |

nanesiinisladeiniiegrasien mslduining
wazthiunsthdasaiuleind Iualmimen
1,000 wanvesilnmassdnilndifssiu

Tutag 313.42-317.23 N5Y WHLANANAUNI
atfawSeuiguiumsualuay (control)

Fadinalwimin 1,000 WAAVDITIINALRYS
dnitaeiian (295.76 nSw)

Yanalulasiauluwée
nslddeiniiegrasion n1slduiningd

warihinumsUasuiudewadl saumasiiu
AIuAY (control) Awalvusualulasiau
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Tundnvestnlnadodnifiszozfiviien
wansnsfueeedifedfnyBameadn (Table 7)
NA1IAD CFooutSWLyy 0+ WTy s (Tp) Hnalid
Usinalulasiauluudavestalnadedns
mm?iqm (1.64 1Wosidus) luunnanaiu CFy,+
SWL1g st WT o s (T7), CRpoatSWhyg s (To),
CFooatWTyg ms (Tg) Wy CFpoutWTyg s (T)
yaurfis3umuas (control) Sinalviuiunam
lulpsaludavesininadesdnivosiian
(1.18 Wosldun)

Yanalusiuluwaa
nslddeiniiegrausion n1slduinines
warihinunsUasuiudewadl 93y
AuAw (control) Tnaliusunalusiuluwée
v s o e 2 A o
YoIUIINALG IR INsTEZAUAYY wansnail

'
o v a

9819litudAgBIMana (Table 7) naafe

Table 7

CFpoptSWLhoy st WT,, s (To) SnalviuSuned
Tusfulusdavesdninadesdniuiniian
(10.25 1Wosidus) liuaneneiu CFyo+SWLy,
+WT o s (T) Wag CFoo+SWLy, s (T,) Inad
Todsnainnndrfunaassiifinisldioadl
oghafies maldihning wasthitiunstin
swdudendl Snaliusunalusiuluudn
Fralwadnegluvssian “Inlwawbn insn 17
Ao fvsualusiulddesndn 8 wWesidus
PaUsENANSENTIINYATHATENNTal 1509
“INUAAMAINYITENINTTIUVBIDIMNTHRT
fildemmsdninmunauaniy Yssianingiu
W.fA. 2559” (ﬂizmmﬂwmmazmmaﬁ, 2559)
yaugimiuniuas (control) finalvuiuna
Tusiuluwdavesdninadesdnitosiian
(7.38 \Wosidud)

1,000 grain weight, total N and protein in grain of maize at harvesting

Treatments 1,000 grain weight (g)  Total N (%)  Protein (%)

T, = control 295.76°Y 1.18°Y 7.38%Y
T, = CFoon 315.80% 1.51% 9.44°
T, = CFooatSWly s 316.59% 1.61° 10.06™
T, = CFoontSWhyg s 313.42° 1.48° 9.25°
Ty = CFoontWT, s 316.23% 1.57% 9.81°
T, = CFoontWT o s 316.48% 1.58% 9.88°
T, = CFooptSWL o st WTyo s 317.16° 1.63° 10.19°
Ts = CFoontSWhop st WT,o s 317.23° 1.64° 10.25°

Fotest . . .

CV (%) 11.59 12.26 10.54

¥ 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 objectives of this research were to effects of growing media from agricultural
waste on lactuca sativa. The experiment was carried out Completely Randomized Design
(CRD) with 4 replications and consisted of 7 treatments as followed by mango leaves,
longan leaves, loam, rain tree leaves, cattle manure and vermicomposting tea. The results
shown that growing media contained total N were ranged between 0.112-0.275 9%, total
P and total Kwere ranged between 1.201-1.771 mg/kg and 2.217-3.956 mg/kg, respectively.
While, the growth of green oak collected about the plant height, leaf number, plant
canopy and fresh weight. The results found that treatment 7 gave the highest of leaves
number, plant height, root length and plant capony. In addition, Treatment 2 had the
highest of fresh weight.

Keywords: growing media, agricultural residues, green oak
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Table1 Chemical properties with growing media at 60 days after composted
Total Total
Organic Total N
Treatments pH phosphorus potassium
Matter (%) (%)
(mg/kg) (mg/kg)

1 7.61+0.96° 4.59+0.33° 0.112+0.001° 1.574+0.005° 3.186+0.001°
2 7.70+0.15%  7.42+0.49° 0.275+0.004° 1.441+0.001° 3.144+0.004°
3 7.85+0.10°  6.57+0.57° 0.116+0.002° 1.412+0.002° 3.169+0.027°
il 8.21+0.10° 5.60+0.36°  0.162+0.007°  1.275+0.002"  3.956+0.001°
5 8.13+0.10°  6.63+0.22°  0.112+0.002°  1.324+0.004° 2.217+0.001¢
6 8.17+0.15®  6.42+0.03° 0.117+0.002° 1.771+0.002°  3.140+0.011°
7 8.12+0.20° 9.33+0.32°  0.263+0.043°  1.201+0.009°  2.574+0.902°

C.V. (%) 2.96 21.76 6.39 12.87 16.98

** Significantly different at P<0.01 by Duncan’s Multiple Range Test (DMRT)
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Table 2 Effect of growing media on growth of green oak at 45 days after sowing

Leaf number Plant Root Canopy

Treatments  (number/ height lenght width Fresh mass
plant) (cm) (cm) (cm) ©

1 15.69+1.38°  22.00+4.17° 6.96+2.34" 24.06+4.31“ 109.88+54.67°°

2 17.90+1.38"  27.35+2.90° 10.57+2.02° 27.35+2.96™ 125.55+33.52°

3 17.00+1.38°  23.95+3.33° 8.70+1.61™ 25.20+2.82° 102.90+29.02"

il 17.15+1.38°  27.35+2.75° 9.80+2.49%° 2550+4.44> 92.30+35.68"

5 16.65+1.38°  20.40+2.16° 7.45+1.76* 24.00+3.22% 81.85+30.56“

6 17.00+1.38°  20.66+4.25° 7.40+2.26* 22.00+4.15°  68.20+33.49¢

7 18.00+1.38"  27.60+3.16° 9.10+1.83° 28.05+3.79°  96.45+25.00"

control 7.90+1.38°  1258+1.57% 5.56+2.46° 12.10+2.44°  20.95+9.21°
F - tost *% . . *% *%
C.V. (%) 21.11 14.03 24.90 14.91 35.97

** Significantly different at P<0.01 by Duncan’s Multiple Range Test (DMRT)
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Abstract

Potentially local Thai chili peppers are a potential crop. There is an important
ingredient in the traditional cuisine of Thailand. Currently, one of the potential crops chili
extracts they are the main ingredients are used cosmetic and medicinal products. Therefore,
it is needed to conduct the field survey and phytochemical study of this plant to establish
the necessary data for effective use. The objective of this study was to characterize the
diversity of local-chili varieties to use for further development of new chili varieties.
Conducted a survey and collected among 42 accessions of small-fruit landraces collected
from 16 sources of the country. Study morphology following IBPGR descriptor. Analysis
of DNA molecular by using by AFLP technique and quantitative analysis of collected
indigenous peppers phytochemicals. Morphological characterization results showed that

the mean values of each variable of morphology were subjected to principal component
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analysis (PCA) and group analysis. Both analyzes were able to separate the small-scale
accession into four main groups independent of the pepper type and the source from
which it was collected. Analysis of genetic diversity by molecular markers and identification
the data were analyzed on the basis of PCA and group analysis it was found that using
10 primer pairs, 153 DNA bands appeared, with similarity coefficients in the range of 0.19-
0.85. Grouping can be divided into 4 large groups. Considering the yield and content of
capsaicin, it was found that 10 varieties of chili peppers with potential for further cultivar
production and development were, the results showed that the highest yielding strain
was KRIC004, KRIC002, LEICO03, TAKC001 and NSTCO01 while the chili with high capsaicin
content was MHSCO077, MHSCO73, PBIC0O01, MHSC038, PRECO01 and MHSC033.

Keywords: Morphological Traits, DNA fingerprint, Principle component analysis, Capsaicin
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MHSCO77, MHSCO73, PBICO01, MHSC038, PRECO01 tay MHSCO33

o o [

AdAy: anvarduguine) aefiunifoue Jnseiesruszneundn wadledu
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AN
windufiednulavilefifeuddynis
LATYNILALYAANNNTIUVDINA8U T8N
Tulwadeuuazivniadounedlan I 2562
Ussinlnefiuiugnudnusao 565,300 13
uagnandnuseunes 367,200 AU (FAOSTAT,
2021) @1 gTan (2549) lédnvdinnuide

@ a I

v L3 a a
ugnssuLasiugninilaluuszmealnedingn

a A

a o W a & I I3 a
UANUAIAEY 5 YUAAD WINVUULUALAN WIN

<

De =)

<

udalvg) Windny winven waznsnlngy
lngn3nivgnuiniianfie winanydaidn
(Capsicum frutescens) &ailuviasUgniianfey
agluniAwmilonaznindaiu (Wildng, 2541)
wsnilsnuwulasiuloy 2n = 24 Wuivnay
FLRIMUSTIURAEN NN SaNANT U A UTEIN
16 Wosldus (Purseglove, 1968) FuilnqAn
a 6 1 1 % 6
eNSHIUSE YRR N anunsaltUselevi
lansuslnaanauazuusguldlunisugauessa
waglfdudlugnannnssuenms wu winui
NINUU NS LATEILNY UBnINNUA1elu
a P A a ! a ..
nawsn fansnienin uadledu (Capsaicin)
pRp < v & a o fou |
P3sain @aunsal i UUNANAUNTNYILTA LU
shenuafiselunszwres Baslumsandy
917175 AANENAULLD wazaneIN1sUIN @1U15
P lulgUselovilanianisunmndwastndunssy
Uagdulsuuainudesnisloniniuwiliy
VAN UTINIIATUB NS ALHANN UNSNBLSA
Usunauarswadladulunansnazunnaaiu
inntoenutadeues anwenne g uvidsgn
STUTLN LAZEIUNN ) VINaNININGIY (e,
2551; Maga, 1975) lnglangniniudlsseine
= Y ) P Y a
Feugnuaziiusnwmiugleeianluviosiiueine

stwadlondisliusslovd vinlidiaumannvane
maugnssuludnuazsne 9 ge (Camacho
et al., 2005) S?fﬂsluﬂﬁ)ﬁ;ﬁuLLmIﬁumméfmmi
TasnlusSnaiinntu Tnewsniudlewaslng
fiFnanmlunisimunduiugnisd mnuad
LisinnsAnwdeyamnne Jymmisiinude

6

ANNUAANEAAIUDINI NN ULL BIUIA YW US

9
[

aniveisenseiu (e33ni, 2558) dnvianug
a d‘l = a Y = a
NINNULLBINNISANLADNLAYSTSUTIRALAY
ANSARLADNIALLNBATNTNB9DU TIUNANAR
AauTNaRUsEUN 300-500 Alansusials way
TainsudadsunadsunaanswaUlaguinide
v O av daw & A a
AaunuITellingUssasdiioUseidiuy
aNYAENIIFUFIUINYITIWAULATINLNY
lutana AFLP wazUSunaansuauleduiiie
Janguanuduiusvomsnanyiudiomain
e wluipsduvadlnedusunsiduselevi
NNAITNYATUATRAAINNTIN LALLITENIT
v o e o« A P & 1 oA
aushuiugiuileaienslidussleviagnedadu
wagmsuFuUgeiugnsninudedusuian

aunIaluazdsns
wyldlunsnaaas
fugniniudiomadind i 42 aerius
fisrusimanunasugna 4 (Table 1) Fagn
nadey o uuamaaesverudiduLar i
MsinuAsLigsEau Janinulgesaau (19°
16" N latitude 97° 56" W longitudes) 581314
\WaunuAMus-fugeu 2560 lagilvuinulas
N33 3 AT 819 5 LUAT SEETENINNAY
75 [GURLUAT UALITEYIENIUM 75 lguRlung
MIURUNTNAGBIULUY Augmented design in



RCB i1 3 91 Ugndwmaaesiugas 4 Uo7 wanag
Y < ¥ o ¥
7 s fiudayaianie 2 uainane 9113w 10 Ay
insldde Adadyiy uazdanuaisiad
UeaiulsAuazuuaanua v gay

N1SANYIANYALNINTUFIUINGILALNIT
Aasziusunaunadladu

TuUinan ¥ N INTugIUINeIIUNLY
n13n5I9@eUdNwAME IS AuTiauslag
International Plant Genetic Resources
Institute (IPGRI) (IBPGR, 1993) %mw%ﬂ‘ﬁmﬁaﬂ
T1UIU 52 dnway UsEnausiganuuzaAmnIm
38 Anway hasdnwarUIuin 13 anvue
SaufdulenalsAlendninuein1snsIaey
fugivvesdrtinnudunsosiusivy fausszes
Fundreudeszesiiuien

Juiinuananmoau wagilaTziusuia
arsuauleTun1uisees Al-Othman et al.
(2011) AunadsEAUANLLEARLYILIE Scoville
Heat Unit (SHU) wuseanidu 5 seAuuaiudas
Toyadunnsindunsniatu daudlifa
(0-700 SHU) fintley = 1, (700-3,000 SHU)
WaUIunas = 2, (3,000-25,000) bHALIN = 3,
(25,000-70,000 SHU) = 4 LLazLﬁmnﬂﬁzjm
(>80,000 SHU) = 5 (Weiss, 2002)

UINANINITILATIZWB9AUTENDUNAN
(Principal components analysis: PCA) lagld
TUsunsu PAST (PAleontological STatistics:
PALEONTOLOGICAL STATISTICS SOFTWARE
PACKAGE FOR EDUCATION AND DATA
ANALYSIS) (Hammer et al., 2001)
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n1sanuilagldateRunfidutan ae
\nseavianglaana AFLP

afpAueanlugeuninety 2 dUani
AaoRnLUaswes Dellaporta et al. (1989)
uag Doyle and Doyle (1990) Fso3une33n1s
pgvazdunlay adn1 wavAy (2553) way
A319deUANERUN B uLeA18LATRINNY
Tuiana AFLP (Vos et al., 1995) lngdinflauie
freioulesl EcoRl AU Msel uwdudousiafiu
EcoRI primers wag Msel primers JGERITREYY
INTIUIULAZANUANTAYDILAUAIDRUN
Aduefiusing Fadonldlnsimesdnau 10 4
51)\‘1'5 E-ACC M-GTC, E-ACC M-GTA, E-ACC
M-ACA, E-GCC M-GTA, E-ACC M-TAC, E-GCA
M-GTA, E-AAC M-GTA, E-GCA M-ACA, E-AAC
M-TAC wag E-AGC M-ATC (¥a3%1, 2542)
thanswugnssuiiiinUSnauenualy 5%
polyacrylamide gel firnszualuinned
600 Taasilu 0.5 x TBE wiun 2 Falus wédau
19aa28 1% silver nitrate way 0.56%
formaldehyde 111 30 u1# TuiinuauRtduLe
i polymorphic band Taefuasdu 1
Lﬁaﬂﬁﬂguauatﬁma waz 0 Lﬁ@lﬁﬂiﬁﬂguau
fdue Autndwunauiidueladesiog
nswes Sevavvosuauiibuiefiunnsneiu
(polymorphism information content, PIC)
AiISves Roldan-Ruiz et al. (2000) il

% PIC, = 2f (1)

le PIC 1 u polymorphism information
content vesglndiues i, f, lWuanudvesuay
fdueiiusing
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N133LAT1ENAIUTUNUT NN UTNTTUVD

¥ a ‘@

JayaaneNunALOWLD
ATINATSYEEININ UGN TTUVBIUARE

Aa1eug (accessions) MNTayanigiun

Auenlianiasamuneluana AFLP w3

As1gaNuduiusniaiugnssulaely

Sgrensen — Dice coefficient (1948) ALA1¢%

warn15iangu (cluster analysis) #3e
unweighted pair group mean (UPGMA) n13
AasERaNuduTusIaiugnssuldlsUnTY
PAST (PAleontological STatistics:
PALEONTOLOGICAL STATISTICS SOFTWARE
PACKAGE FOR EDUCATION AND DATA
ANALYSIS) (Hammer et al., 2001)

Table 1 Chili landrace 42 accessions were collected from various cultivation sites in
Thailand

No. Code Origin

1 CMICO001 Chiang mai Province, Thailand

2 CMIC002 Chiang mai Province, Thailand

3 LPNCO06 Lampang, Thailand

4 PREC001 Phrae Province, Thailand

5 UTTCO001 Uttaradit Province, Thailand

6 LEICO01 Loei Province, Thailand

7 LEICO02 Loei Province, Thailand

8 LEICO03 Loei Province, Thailand

9 LEICO04 Loei Province, Thailand

10 LEICO05 Loei Province, Thailand

11 SSKC002 Sisaket Province, Thailand

12 MHSC002 Mae Hong Son Province, Thailand
13 MHSCO006 Mae Hong Son Province, Thailand
14 MHSCO015 Mae Hong Son Province, Thailand
15 MHSCO016 Mae Hong Son Province, Thailand
16 MHSCO017 Mae Hong Son Province, Thailand
17 MHSC021 Mae Hong Son Province, Thailand
18 MHSC033 Mae Hong Son Province, Thailand
19 MHSC036 Mae Hong Son Province, Thailand
20 MHSC038 Mae Hong Son Province, Thailand
21 MHSC045 Mae Hong Son Province, Thailand
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Table 1 Chili landrace 42 accessions were collected from various cultivation sites in
Thailand (Cont.)

No. Code Origin

22 MHSCO059 Mae Hong Son Province, Thailand
23 MHSCO073 Mae Hong Son Province, Thailand
24 MHSCO77 Mae Hong Son Province, Thailand
25 MHSC092 Mae Hong Son Province, Thailand
26 MHSC093 Mae Hong Son Province, Thailand
27 MHSC094 Mae Hong Son Province, Thailand
28 MHSC096 Mae Hong Son Province, Thailand
29 TAKCO001 Tak Province, Thailand

30 KRIC001 Kanchanaburi Province, Thailand
31 KRIC002 Kanchanaburi Province, Thailand
32 KRIC003 Kanchanaburi Province, Thailand
33 KRIC004 Kanchanaburi Province, Thailand
34 KRIC005 Kanchanaburi Province, Thailand
35 SPBCO001 Suphan Buri Province, Thailand
36 NPTC003 Nakhon Pathom Province, Thailand
37 PBICO01 Phetchaburi Province, Thailand
38 PKNCO001 Prachuap Khiri Khan, Thailand

39 TRAC001 Trat Province, Thailand

40 NSTCO001 Nakhon Si Thammarat Province, Thailand
a1 KBIC001 Krabi Province, Thailand

42 KBIC002 Krabi Province, Thailand
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NAN1SIYWATIT

N1331AT1EMBIAUTENDUNANVDIANWUENINHIFIUIN1VBININWWEBS (Principal

components analysis of morphologic characteristics of chilli genotypes)

Table 2 The eigenvalues, proportion of variation and cumulative variations across the

axis of the first eight principal components

Principal component  Eigenvalue Variance (%) Cumulative variation (%)
1. 15.11 25.82 25.82
2. 17.66 17.66 43.48
3. 5.63 9.62 53.10
4. 5.36 9.15 62.25
5. 3.62 6.19 68.43
6. 3.51 5.99 74.43
7. 2.42 4.14 78.56
8. 1.96 3.35 81.92

6

91NN15d15INaTLAURIBE 1TUGNIN
dy = 1 a dy = a a a 4
Audesmuin waniwdssdinisasydulala
TuaN MAUNTIVAUIURIUUNLVIES NTEY
AN3EN 10-1,000 WInsNTEAULMEAUIUNGNS
TuannsssuvAvaiUaan siliunsdnuwun

a d’lj = A g gj v 6 [
WINNULTBINLAULNG 42 Eneiug auanvy
nadugruinetlagldgionisindnuunves
IBPGR (1983) 1h¥ayadnunieneduguine
Ao = 1% P ) Aa o
Muiinlduvanalidudoyanddnyaswuy
1P INTUATNIATUNDULNALTILATIZ AN
duusanwaenedaugiuingmsniuiile
I3 o U (4 1 a I3

HAGNTILIU 42 @neniug wudidl 8 esrusenau
weinyilen eigenvalues ATBUARKAILNKUTUTI
YR TTMUAZS 81.92 Wesidud (Table 2)
IngasAUsznounani 1 (PC1) fim eigenvalues

15.11 @u1saasuiemnudsusiula 25.82

Weidusd ssdUsznoundnilsenaudag
Snwariietostusesdfidnulanena (Fruit
blossom end appendage) aafUsznaUTl 2
(PC2) diAn eigenvalues 17.66 @1315095U"Y
aulsUTIule 43.48 Wesdus FsesiUsznau
wdniisenoudednsariiedestudnuas
Ui'}ﬂgﬁ;mwu‘lmiﬁnaﬂﬁuﬁma (Anthocyanin
spot or stripes) wardYINUYBULTY
(Filament colour) asAUsznaundnd 3 (PC3)
AN eigenvalues 5.63 @13115095U18ANY
wsUsald 9.62 Wesiius Fsesusvneundni
Uszneumesnuaeiifetestudvennaunen
(Corolla colour) MunususnIuaen (Flower
position) anwazIden1siasgyiAulavesy
(Branching habit) ﬁ;ﬂ?munﬁumﬂ (Corolla

spot colour) wagdvasnasau (Fruit colour at



intermediate stage) asfUssnoud 4 (PCa)
Gk eigenvalues 5.36 @13115095U18ANY
wsUsauld 9.15 Weosiud FwadUszneundni
Ussnousedneasiiisadesiudnuazay
nuuveslu (Leaf density) anwauzide
n19La3LAulaessiu (Branching habit)
nsuanne (Tillering) d@vaslu (Leaf colour)
ypauunaunen (Corolla spot colour) d@ved
AuyduLsey (Filament colour) dvainagau
(Fruit colour at intermediate stage) Lazduas
naun (Fruit colour at mature stage) Tudau
y0909AUsENaUNAN3L 9 (PC5-PC8) A1
eigenvalues 3.62 3.51 2.42 uay 1.96 a1
a1 wavanunsasianiule 6.19 5.99 4.14 uax
3.35 Wosidud audsu FeesAusynaundni
Usgnaudiednvasiiieadetiudnuaeide
nstaseiulavessu (Branching habit) n13
unnne (Tillering) ANuMUILUUYeslY (Leaf
density) U314l (Leaf shape) suvtsues
Auaen (Flower position) @U8319ndunen
(Corolla colour) 3aduunzunen (Corolla spot
colour) #uLsay (Anther colour) #vasnuy
duLsay (Filament colour) dnwaglsIngan
woulvlwenduiina (Anthocyanin spot or
stripes) @v0Nag el (Fruit colour at
intermediate stage) @uaswaun (Fruit colour
at mature stage) wag ﬂaﬁamﬁgmﬁuawa
(Neck at base of fruit) Ingiinasiuesausenou
Hovue 81.31 Wesdud (Table 2) 9910
pefUsEnaundnsani 81.92 Wesidusia
2afUsrnauisanefiazeSureauLAng

[V
o

NaUnu? Pla (1986) wurininasnusenay

'
a

Mvunzauasilidesnin 80 1Uasidus
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Wulieafun1s@neivesgiuuudnuluy
29AUTENDUNAN (PC) LARIAINRULUTLANG
figslusTulndninngu C annuum mus1eny
989 Matthew et al,, (1994) Fawansliisiuin
auuansetufauddaiisauslusesu
ity widisdeseiuiulndues
WINAWY

dlethesAusznaundnndendu Scatter
plot (Figure 1) Usgnaumeunu PC1 wag PC2
FaoSurednunrnTUTINgveaseeATiaIL
Uatena (Fruit blossom end appendage)
é’ﬂ‘wmzﬂiﬂﬂmmuauiwieumﬁuﬁma (Anthocyanin
spot or stripes) wagdv8INUYBULTY
(Filament colour) lagau1saadureaIu
wUsUsau 43.48 Wesidusd vilwiiuainu
wansinsveiugladalau waraunsdnngy
1ei0u 4 ngu Ae

naudl 1 Useneudie 9 aneiug leun
NPTCO003, KRIC004, KRIC003, KRIC002,
CMIC001, KRICO01, MHSCO002, LEICOO01 Lay
LEIC002 dnwauzuansaiufie dnwaizsng
Y33 9ATIdIuUaNE (Fruit blossom end
appendage) fidnuasfinderdiuie AN3ES
AU (Plant height) &lu (Leaf colour) way
gﬂs'wwaﬂ’mﬂﬁmaﬂ (Corolla shape)

2

ngudl 2 Uszneudie 26 anewug
MHSC006, MHSCO15, MHSCO016, MHSCO17,
MHSCO021, MHSCO033, MHSC036, MHSC038,
MHSCO045, MHSCO059, MHSCO77, MHSC092,
MHSC093, MHSC094, KBICO01, NSTCO01,
TRACO01, PBICOO1, LEICO03, LEICO04,
PKNCOO01, PRECO01, CMIC002, SSKCO002,

SPBCO01 way LPNCO06 fdnwaisdiunnsneiu
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Ao dnwazUsingyauoulnlverdudina
(Anthocyanin spot or stripes) kagdvaInIuY
§uisey (Filament coloun) fidnwaisiindonds
fufte vuitddunaziau (Stem pubescence)
wuseudnasvana (Fruit diameter) ot
Na (Fruit weight) A1U81IVDINAILYUMN
(Placenta length) wazdian (Seed colour)
nauTl 3 Useneause 5 aneus KBICO02,
MHSCO73, MHSC096, UTTCO01 ey LEICO05
fidnwariuandstudvensnduaen (Corolla

colour) fanuyaueNAMEAANTUAD ANUE1IVD

luwn (Mature leaf length) lfusieiugnansves
wa (Fruit diameter) twinwa (Fruit weight)
mmwmnﬁawagﬂiﬁwwawa (Fruit wall
thickness)

way ngudl 4 Uszneusie 2 anesiug
TAKC001 wae KRIC005 Hdnwaziumnsnaiy
Aodvuaswawn (Fruit colour at mature stage)
fidnuvaziindiondeiufio uingqudnansves
wa (Fruit diameter) twinwa (Fruit weight)

AZAIINYIVDINANYUAN (Placenta length)

f & =

ANIvaINratEnIsiugnssulagldaenunfiduenlianaTamneieeviuaai

Table 3 AFLP primers used and polymorphic information content

primer combination polymorphic bands PIC
E-ACC, M-GTC 24 0.499132
E-ACC, M-GTA 25 0.485952
E-ACC, M-ACA 19 0.362812
E-GCC, M-GTA 18 0.440861
E-ACC, M-TAC 14 0.464806
E-GCA, M-GTA 12 0.463593
E-AAC, M-GTA 10 0.305431
E-GCA, M-ACA 11 0.496964
E-AAC, M-TAC 10 0.384342
E-AGC, M-ATC 8 0.415657

total polymorphic bands

151
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wugnssumewaiaieienueai ldnsewaney
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LOUALDULBVISNUA 153 A589118 wUaTuUwaU
a g ~ S ) a2 a
ALOULDTLMLDUNY 2 WAUWAELAUALOULEN
AN 151 WOU IBTNUIAIUIUTITIUIULAU
Aduiewnfesionlnsuesdanviafu 15.30
AnLdudndrualndmesi@y (polymorhism)
AAATUYNAU 99.05 Wasdus wanaliiiuin

GUE];J“aﬁ]WﬂLLﬂULﬂ%aﬂﬁll’]&lwl,awLLaaﬁ“U@Q‘W%ﬂ

& &

N BINaENNYINN1SANYITANUNAINNANE

MaugNsINluTEAUES TagULUUANULANGNS
a2 A a X a & a <
YDILOUALDULDTLAATUINANS AN UL BINALEN
PYNNSANYIDNAAANITNANYVDIUANFLIAL
wulmidndmiglaensdsunlasarigly
Gl a o a Y a & dy 1
wIelin1sdnseaivadluanasdueTuan il
as a g a X =
AsHTUAIUVBIADULBLRNTUNS 8V ALY
a al Y a & 1 1
waziinsiseeivadluananduetn Tuys
SEMINFNAUIT NN Y LT URLEULD
wWasuwlasly (Saliba et al., 2000) Hawsiings
13ifl51891UKANSANBIAIUNAINNAIENIS
WUgNIINVBUATEMINERABUETDINGNITDY
< 1 . 1@
HaLanlunguves Capsicum frutescens wif
NUNNTANYIANURURYITNNIRUGNTTUVRINTN
Capsicum baccatum TuusFalaganuuenig
dougnuineaziasoming AFLP Inglddnuiu
6 glwsiues wundluaudoure 2466 uau fifn
TnAwasizy 97.93 Wasidud Fesusuanany
wUsUTIUnaiugnIsugaunu (Cardoso et al.,
2018) wazdidanma pINUNITANYIVDY
Krishnamurthy et al. (2015) Tun1sUsziiu
WWgNIIUNIN C. Baccatum 31U 226 angiiug
Y9985 lANUINTA I NAWeSHIY 93.96
Wosidus Fauansliiiuinn1snsiaaauaIy
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duiusmaiugnssuiinuazdunuayAToUARY
Srduihndlelnd Wothun@nwiaudusiug
mawugnssulagnsiinssiadulssans
AUWLEU (Jaccard similarity coefficient)
wuhiimduusyavianumiousglutag 0.19-
0.85 lnefidadswintu 0.52 Wefiansanain
ANRINAIWTINUIEAEe InnsnTERneIndg
wamsliiuindeyaanindesneieievuoad
vosndniiudiomaiiniivhnsfnudianuan
A19N19RUTNTIU NIDAIUNAINNAIENI
fugnIsugen v sdnuEeduginen e
thifeyaflldains dendrogram shnnsdmnay
1875 Neighbor joining method (Saitou and
Nei, 1987) LLﬁmNﬁi‘ug‘ULL‘U‘UﬁJm phylogenetic
tree annsauvndniiuiiowmatdnoonidu
o

4 ngulvg) muAuduiusnIaiugnssy

fiusing (Figure 2) Téwadsl

nquil 1 Dundniuidosmainnguild
dnvazisuswiufogaueulnlesfuiing
(Anthocyanin spot or stripes) LagAI11817
10919ndunenduloenin 0.5 LwuRiuAs
(Corolla length) Usenausme 5 anewug Lauwn
MHSC096, LEICO05, KBIC002, LEIC003,
PRECO01 way UTTCO01

nqudl 2 \Dundniudosmaiinnguiid
NBUZLAUTINAUADAUBIITOINNAUADN
(Corolla length) ¥u1m 0.5-1.00 LUFALUAT
sUSMEIULYBINaNU (Fruit shape at pedicel
attachment) Uagdnuaen15UIINYUOITENA
fiduuaena (Fruit blossom end appendage)
Usenaumdg 10 anewug laun CMICOO01,
KRICO001, KRIC002, KRIC003, KRIC004,
LEICO01, LEICO02, MHSC002, MHSCOT77 hag

NPTCO03
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naudl 3 Dundnituidiossaiinnguiis
anyaziAuTIuAuAEVe A 1UYB LT
(Filament colour) @vadnagou (Fruit colour
at intermediate stage) @vaswawn (Fruit
colour at mature stage) 3USNUDINALTEILNT
(Fruit shape) \HURIANEINAAYDINALATLN
(Fruit diameter) sUs1aUanenaunay (Fruit
shape at blossom end) Wazdnwalzhalban
39 (Bend the fruit) Usenaume 25 angnug
lawn CMIC002, KBICO01, LEIC003, LEIC004,
LPNC006, MHSC006, MHSCO015, MHSCO16,
MHSCO017, MHSCO021, MHSC033, MHSC036,

MHSCO038, MHSC045, MHSC059, MHSC092,
MHSC093, MHSC094, NSTCO001, PBIC001,
PKNCO001, PREC0O01, SPBC0O01, SSKC002
wae TRAC001

naudt 4 Wundniudomadnngy 7
Sneasssuiufodminuadesnt 5.0 n3u
(Fruit weight) A11u81IAUNAEY 0.1-0.3
WwURLAT (Fruit pedicel length) AUMUNUB4
lona 0.1-0.3 lwuRwns (Fruit wall thickness)
Usgnaudie 2 a1eniug loun TAKCO01 uaz
KRICO05
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Figure 1 Scatter plot of loading of 42 Thai chili landraces accessions
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Figure 2 Dendrogram based on dice coefficient among 42 chili pepper accessions
revealed by UPGMA cluster analysis based on morphological characterization
and 151 AFLP markers, cophenetic correlation = 0.9461

NANAAWIN
uNarERTINHaNSAT U TENTUSTee
42 aeviug Slesdusznounandniuandnaiiy
(Table ) Ingw3niilsinandngaanie KRICOO4
Tnandnndesodu 1765.13 N3y seawunie
KRIC002, LEICO03, TAKCO01, NSTCO0O01,
SSKC002, NPTC003, MHSC0045, PKKCOO01,
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Table 4 Yield and capsaicin content of 42 local chili varieties planted Mae Hong Son
Agricultural Research and Development Center

No. Code Yield/plant (g.) Capsaicin (SHU.)
1 CMICO001 847.13 ¢gh 5486.82
2 CMIC002 553.38 jk 54679.19
3 LPNCO06 328.06 nop 67241.36
q PRECO01 65.38 u 112611.69
5 UTTCO01 506.50 k 62645.34
6 LEICO01 189.44 rst 45724.87
7 LEICO02 367.00 l-o 82771.26
8 LEICO03 1326.05b 64607.88
9 LEICO04 128.05 stu 15355.48
10 LEICO05 546.81 jk 62071.75
11 SSKC002 1109.88 de 18691.54
12 MHSC002 176.60 rst 88533.11
13 MHSC006 120.13 tu 47967.30
14 MHSCO015 308.50 op 67783.30
15 MHSCO016 365.18 -0 51578.40
16 MHSCO017 527.13 k 5651.52
17 MHSC021 172.75 rst 23667.24
18 MHSCO033 354.75 lIm-p 110492.57
19 MHSC036 534.49 jk 33754.95
20 MHSC038 282.38 pq 113155.26
21 MHSC045 1025.88 f 13422.96
22 MHSC059 610.30 j 19568.56
23 MHSCO073 430.18 | 137529.95
24 MHSCO77 214.69 gr 171314.92
25 MHSC092 118.25 tu 58029.04
26 MHSC093 419.88 Im 71431.72
27 MHSC094 390.19 lmn 91271.25
28 MHSC096 346.75 m-p 29106.20
29 TAKCO001 1221.44c¢ 55577.30
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Table 4 Yield and capsaicin content of 42 local chili varieties planted Mae Hong Son

Agricultural Research and Development Center (Cont.)

No. Code Yield/plant (g.) Capsaicin (SHU.)
30 KRIC001 89243 ¢ 55909.12
31 KRIC002 1332.88b 11677.85
32 KRIC003 509.44k 29107.82
33 KRICO04 1765.13a 11677.85
34 KRICO05 230.50qr 5486.82
35 SPBC0O01 199.60rs 49057.69
36 NSTCO001 1147.05d 58723.52
37 PBIC001 1060.38i 48382.69
38 PKNC001 1002.05f 132061.79
39 TRAC001 787.13hi 69249.32
40 NPTCO003 1060.38ef 9060.60
41 KBIC001 740.63i 41012.84
42 KBIC002 996.13f 49292.15

* and ** = significant at p<0.05 and p<0.01, respectively.

Means in the same column followed with the same letter are not significant at p < 0.01 by DMRT
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PBICO01, MHSCO038, PRECO01 etz MHSCO033
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Effect of different culture medium on in vitro growth of
Phalaenopsis hybrid protocorms
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Abstract

A comparative study of effect of different culture medium on in vitro growth of
Phalaenopsis hybrid protocorms was investigated. Protocorms of Phalaenopsis hybrid
6 old were cultured on 7 media i.e. MS, VW, modified VW, Hyponex fertilizer 20-20-20
medium at the concentrations of 1 ¢/L, 2 ¢/L, 3 ¢/L and chemical fertilizer 20-20-20 at
the concentration of 1 ¢/L. The protocorms developed to seedlings after culturing for
1 month. After 3 months, it was found that there was no difference in seedling diameter
in all the media. VW and VW modified media gave the highest height of seedlings. However,
fertilizer medium showed no difference in seedling height from MS and modified VW
media. Hyponex medium at 3 g¢/L and fertilizer medium at 1¢/L gave no difference in
seedling leaf number from that grown on MS, VW and modified VW media. However, VW
and modified VW media gave the highest root number of seedlings. Hyponex medium at
the concentrations of 1¢/L, 2 ¢/L, 3 ¢/L and fertilizer 20-20-20 medium at 1¢/L showed
no difference in seedling roots number from MS medium.

Keywords: Phalaenopsis, culture media, growth, in vitro
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Figure 1 Phalaenopsis Protocorm in 7 media at 3 months after culturing
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Table 1 Seedling height in 7 medium at 3 months after cultured
Seedling height (cm.)
Treatments
1 mth. 2 mths. 3 mths.
MS 0.53° 0.64° 0.77°
VW 0.43% 0.94° 1.11°
modified VW 0.64° 0.92* 1.01%
Hyponex 1g/L 0.48% 0.76° 0.71°
Hyponex 2¢/L 0.37° 0.68° 0.74°
Hyponex 3g/L 0.52 0.69° 0.78°
20:20:20 1g/L 0.59% 0.78" 0.83"
P-value ** * o
CV (%) 21.53 26.50 27.81
Note * Significantly difference at 0.05

** Significantly difference at 0.01

**¢ Means within a column with a no common superscripts are significantly difference
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Table 2 Seedling width in 7 medium at 3 months after cultured

Seedling width (cm.)

Treatments
1 mth. 2 mths. 3 mths.

MS 0.31° 0.34° 0.32
VW 0.31° 0.29° 0.33
VW modified 0.28" 0.29° 0.32
Hyponex 1g/L 0.30°° 0.30° 0.32
Hyponex 2g/L 0.26° 0.28° 0.31
Hyponex 3g/L 0.30% 0.30° 0.31
20:20:20 1g/L 0.31° 0.30° 0.32
P-value *x * ns

CV (%) 11.24 15.60 14.07

Note * Significantly difference at 0.05
** Significantly difference at 0.01
"™ None Significantly difference

¢ Means within a column with a no common superscripts are significantly difference

HANIANY181MNTEATAN 9 fiadwiuly
voendasliiviuauuoudagnuaniliios
Tuewns 7 gns (Table 3) wud Tuifioudl 1
onsgnsleiatl 20:20:20 Adduiisesiy
1 n$w/ans vl unvluvesdiuseusnniian
(1.55 Tu) gendnemnsans MS LazeIVNITLAY
{Jo Hyponex anadadufisediu 2 n¥w/ans
(1.14 uaz 1.15 Tu mudeiu) unnenseead
Wed 1Ay M9adA (P<0.05) ualiunnAeiunig
AOANUDINTENT VW 1913gRT VW AinlUas
mmiﬁlﬁmﬂa Hyponex AududuTisesu
1 N3u waz 3 nSu/ans (1.39, 1.28, 1.36 way
1.35 Tu mudndiv) luidioudl 2 wuin ormnsges
VW fautas shlsuniluresiuseusnniian
(2.30 Tu) gendnemsgns MS ensaasie
Hyponex Audiudiufisssu 1 ndu uas 2 n$w/
ams (1.82, 1.91 way 1.75 Tu m1ua1suv)

[

unne 19019l dud1Ayn1sads (P<0.05)
wildupnenadunisadifiduenisans vw,
mmsﬁtﬁmﬂa Hyponex audududisesu
3 n¥w/Ans wazermnsidndeindl 20:20:20
AudutuTisEsu 1 nSu/ans (2.17, 2.01 wag
2.05 Tu mud1ey) wagludtewd 3 wui e1ns
iy Hyponex Arududuiisssu 3 nfu/dns
vildunluvesdiugeunnniign (2.73 Tu)
geandnemmsfiinte Hyponex Anadiudu
fisvsu 1 n$W/Ans way 2 n3W/ART (2.04 uaz
1.08 Tu guanaivu) wnnenseg1eiidedAgnig
bR (P<0.05) usldlumnAnsiunisadanuems
495 MS 21111305 VW 81913ams VW Ankuad
wazemsidndeiadl 20:20:20 ANt
fsedu n3u/AnT (2.34, 2.42, 2.47 Wy 2.45 T
AUAIAU)



0. WaNNSSUNISINUAS 4(3):39-50
J. Agri. Prod. 2022

Table 3 Seedling Leaves numbers in 7 medium at 3 months after cultured

Number of leaf (leaves)

Treatments

1 mth. 2 mths. 3 mths.
MS 1.14° 1.82 2.34°
VW 1.39% 2.17% 2.42°°
VW modified 1.28% 2.30° 2.47%°
Hyponex 1g/L 1.36" 1.91% 2.04
Hyponex 2g/L 1.15° 1.75° 1.08°
Hyponex 3g/L 1.35% 2.01% 2.73°
20:20:20 1g/L 1.55% 2.05% 2.45%
P-value * * *
CV (%) 23.73 22.66 33.47
Note * Significantly difference at 0.05

¢ Means within a column with a no common superscripts are significantly difference
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Table 4 Root numbers of seedling in 7 medium at 3 months after cultured

Number of roots

Treatments
1 mth. 2 mths. 3 mths.

MS 0 1.16™ 1.40"
VW 1.00 1.88° 2.03°
VW modified 1.03 1.84° 2.20°
Hyponex 1g/L 1.00 1.38" 1.66"
Hyponex 2g/L 1.00 1.30" 1.24°
Hyponex 3g/L 1.00 1.45° 1.58"
20:20:20 1g/L 0 1.02° 1.39"
P-value ns ** **

CV (%) 7.37 26.12 27.25

Note ** Significantly difference at 0.01
™ None Significantly difference

¢ Means within a column with a no common superscripts are significantly difference

Figure 2 Showed seedling in 7 media at 3 months after culturing
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Abstract

The magnetic field technology is used to optimize the condition of water for better
utilization of plants. This research applied the technique of a water flow through a
magnetic field to test stimulation of the germination, growth, and yield of Leum Pua
glutinous rice. The randomized complete block design was adopted and involved
4 experiments based upon the flow of water through magnetic fields, three of which
were made of different kinds of magnets, as follows: 1) ferrite magnet 2) neodymium
magnet 3) samarium magnet and 4) water. The results showed that the flow of water
through the magnetic field increased a pH of water. As for electric conductivity, the level
of total dissolved solids was found higher in the water flowing only through the samarium
magnet than flowing through the water but the changing water property did not increase

the percentage and period of germination. As for the period from tillers growing until
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harvesting, the results revealed that the height of rice stems and rice leaf greenness value
were not statistically different. In addition, the quantum photosynthetic yield of PSIl in
the water flowing through the samarium magnet was higher than flowing through the
water, which was a statistically significant difference, during a 130-day period after sowing
rice seeds. Meanwhile, the value of electron transport rate was high during 61 and 117
days following rice seeds sowing and the quality of rice yields was not statistically different.

Keywords: Leum Pua, glutinous rice, magnetic field, yield
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Figure 1 Two magnetic bars fitted on acrylic plates to each side of a rubber tube
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wazfuanmmn 1,000 Wan AUy
WnsgIuTosay 13-15

7. Suiindntindess duaindiamilen
duiienar 5 529 udunTeRanAde el
dmdnluih st snhunmenedouaziily
AMNNAANLLUTUTIUNNSEDR WnallSeuiay
AaAedies Duncan’s new multiple range
test (DMRT)

NANISNARDILAZIANTAING
AnantAvan

msldauuiimaniinayinliien pH weq
dnindu Tnofidroglurag 7.69£0.01 -
7.74-0.02 (Table 1) dwtiwaniian pH whity
7.57+0.02 luwaigfinastdinlwaniuusivgn
runseudinavitliainisirlida (electric
conductivity) LLawhsuml,l,%&ﬁazmmfwﬁgwm
(TDS) wnnd1tdan Taedaanasualaisia
Windu 681.33+3.22 TUlASTUUARDIGURLLAT
LaveAveudefiazarsiivenunvafu
481.67+1.53 faanJusiodng

Table 1 Properties of water flowing through different types of magnetic fields
Treatment pH Conductivity (us/cm) TDS (mg/\)
Ferrite 7.74+0.02° 672.67+1.16" 477.00+2.00%
Neodymium 7.69+0.01° 674.67+2.89% 477.67+2.08%
Samarium 7.74+0.02° 681.33+3.22° 481.67+1.53°
Water 7.57+0.02° 667.67+0.58" 473.00+1.00"
Fotest - . .

Note ** = significantly differences at p<0.01, in the same column followed by the same letter are not

significantly different
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Table2 Germination and mean germination time of Leum Pua glutinous rice with the

use of water flow through magnetic fields at different levels

Treatment Germination (percent) Mean Germination Time (day)
Ferrite 89.25+4.50 2.20+0.85
Neodymium 89.25+4.34 2.14+0.45
Samarium 89.25+3.30 2.14+0.50
Water 91.75+5.50 2.28+0.15
F-test NS NS

Note NS means no significant difference (p>0.05)
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Figure 2 The height of Leum Pua glutinous rice stems with the use of water flow through

magnetic fields at different sources after sowing 19-131 days
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Figure 3 The value of Leum Pua glutinous rice leaf greenness with the use of water flow

through magnetic fields at different sources after sowing 19-131 days
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Figure 4 Quantum photosynthetic yield of PSII (Y1) of Leum Pua glutinous rice with the use
of water flow through magnetic fields at different sources after sowing 19-117 days
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Figure 5

Electron Transport Rate (ETR) of Leum Pua glutinous rice with the use of water

flow through magnetic fields at different sources after sowing 19-117 days
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Table2 Number of grain per panicle of Leum Pua glutinous rice that use water flow

magnetic fields at different levels

Number of Number of grain  Filled grain  Unfilled grain
Treatment

panicle per hill per panicle (%) (%)
Ferrite 3.50+0.98 82.27+16.80 31.61+6.30 67.34+5.48
Neodymium 2.52+0.26 82.58+23.14 35.38+15.68 64.63+11.84
Samarium 3.20+1.32 83.72+31.39 34.17+23.11 65.37+23.47
Water 3.10+0.61 92.47+21.87 45.07+13.67 54.76+13.54
F-test NS NS NS NS

NS means no significant difference (p>0.05)

Table 3 Rice grains maturity period and grain weight per panicle of Leum Pua glutinous

rice with the use of water flow through magnetic fields at different levels

Produce grains

Grain weight per

Weight of 1,000

Treatment
period (day) panicle (g) grain (g)
Ferrite 138.75+4.92 1.47+0.37 22.32+4.12
Neodymium 135.25+8.84 1.53+0.31 23.47+2.53
Samarium 139.25+0.95 2.11+£0.94 27.25+1.77
Water 139.25+2.5 1.75+0.60 27.67+2.25
F-test NS NS NS

NS means no significant difference (p>0.05)
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Abstract

This study was conducted to investigate: 1) operational participation of the community
enterprise group members; 2) factors effecting the operational participation of the
community enterprise group members; and 3) problems encountered and suggestions
of the community enterprise group members. The sample group consisted of 256 members
of the community enterprise group. Data were collected by using a set of questionnaires,
statistical techniques used were percentage, arittamatic mean, standard divation and
multiple regression analysis. Results of the study revealed that most of the respondents
had never joined the educational trip on community enterprise and they did not have
any social position. However, it was found that they had a high level of the participation
in operation of the community enterprise (X = 4.07). In this respect, assessment was found
to have the highest average mean score and followed by planning and management,

production and marketing, and benefit sharing, respectively. In addition, the following
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factors had an effect on the operational participation of the respondents with a statistical
significance level; household income, time span of being the community enterprise
member, social position and household debt. The following were problems encountered,;
1) there was no systematic planning and management; 2) member did not have knowledge
about marketing having an effect on a small sale volume; 3) compensation was not in
the form of income; and 4) results of the assessment were not as expected. For suggestion,
the following should be done; 1) holding a monthly meeting to monitor operational
outcomes for continual planning; 2) adding markets outside the area, online marketing
and joining the Thai post on product selling; and 3) clear agreement on benefit allocation.

Keywords: Participation, community enterprise, Lamphun
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MNAI9U (Table 1)

Operational participation of the community enterprise group members, Pasang

(n=256)
Operational participation of the X o
community enterprise group members >0 Description

1. Planning and management 4.12 0.45 High
2. Production and marketing 4.08 0.52 High
3. Receiving benefit 391 0.53 High
4. Evaluation 4.18 0.45 High
Total 4.07 0.43 High

Remarks 4.51-5.00 = Highest 3.51-4.50 = High 2.51-3.50 = Moderate 1.51-2.50 = Low 1.0-1.50 = Lowest
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PAR=3.464+.010GEN+.004AGE+(-.014)
EDU+(-.091)STAT+.014FAM+(-.035)LAB+
(-.013)DEP+.009AREA+1.469E-6INCOME+
(-6.988E-7)DEBT+(~.007)NFOR+.042CONTACT+
.129MEM+(-.042)MEET+.025VISIT+.192POSIT

Table 2 Factors affecting operational participation of the community enterprise group

members, Pasang district, Lamphun province

Independent variables

Dependent variable

The operational participation of the

community enterprise group members

B t Sig.
1. Gender (GEN) .010 218 .828
2. Age (AGE) .004 1.092 275
3. Educational attainment (EDU) -014 271 786
4. Marital status (STAT) -.091 -1.399 163
5. Number of household members (FEM) 014 374 709
6. Number of household labors (LAB) -.035 -790 430
7. Number of Dependent Family Members (DEP) -.013 -.359 720
8. Number of household land holdings (AREA) .009 1.176 240
9. Household income (INCOME) 1.469E-6 2.589 011
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Table 2 Factors affecting operational participation of the community enterprise group

members, Pasang district, Lamphun province (Cont.)

Independent variables

Dependent variable

The operational participation of the

community enterprise group members

B t Sig.
10. Amount of household debts (DEBT) -6.988E-7  -3.770 000"
11. Number of information awareness about -.007 -.500 617
community enterprise (INFOR)
12. Number of contacts with agricultural extension .042 1.583 114
officers (CONTACT)
13. Period of membership of the community 129 5.680 .000"
enterprise group (MEM)
14. Number of attendances at community -.042 -1.790 074
enterprise group meetings (MEET)
15. Number of participations in a study visit on .025 621 535
community enterprises (VISIT)
16. Social position (POSIT) 192 3.339 001"
Constant 3.464 13.194 000"
R = 0.264 (26.40%) F =8.603 Sig. of F = 0.000

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

An Analysis of Young Farmer’s Development Policies into Action for Food Security
Upper Northern Region of Thailand. The objectives of this study were 1) to analyze the
problems and needs of the young farmer’s development policy implementation 2) to
analyze the characteristics and model for supporting young farmer’s development policy
and 3) to analyze the impact of the young farmer development policy on food security
in the upper northern region. This research is qualitative research and study on primary
data. The researcher used a variety of qualitative research tools to obtain complete and
in-depth information such as observation, small group discussion, in-depth interview and
the transcript of the case study. The key contributors in the research were 1) 2 people
involved in policymaking, 2) 10 operational officers, 3) 35 new farmers representatives,
and 4) 4 academics, totaling 51. People who focus on specific selection for the data
analysis in the research, the method of content analysis and descriptive analysis. And
verifying the integrity of the data with a triangular verification method.

The results showed that an analysis of the policy of developing new farmers into

practice to build food security in the upper northern region can be divided into 4 main
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parts; 1. Analysis of problems in entering the agricultural sector of the new generation of
farmers can be divided into 2 parts: 1.1 problems caused by internal factors of the new
generation of farmers and 1.2 problems caused by external factors of the new generation
of farmers. 2. Analysis of the needs of the new generation of farmers can be divided into
2 parts: 2.1 the need to develop the potential within the new generation of farmers and
2.2 the need for external support of the new generation of farmers. 3. Analysis of
characteristics and models of new agricultural support It consists of 3 main types of
promotion and 10 sub-models as follows: 3.1 characteristics of enhancing the body of
knowledge and skills in agricultural entrepreneurship, divided into 4 forms: (1) Training
format (short term) (2) Training format Operational (long term) (3) Instructional style.
(4) Form for adding knowledge from mentors 3.2 Characteristics of supporting resources
that are conducive to agriculture, divided into 3 types: (1) equipment/tools support model
(2) fund support model (3) land support model: 3.3 Characteristics of strengthening groups
and networks divided into 3 types: (1) a model for creating discussion/exchange spaces
(2) a model for project development and activities (3) a model for defining roles and
responsibilities together and 4. An analysis of the impacts of supporting new generations
of agriculture on food security are as follows: 4.1 Impacts on new generation farmers and
families 4.2 Impacts on communities 4.3 Overall impacts in the upper northern region.

Keywords: Policy analysis, young farmer, food security, upper northern region
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Figure 1 Analysis of problems in entering the agricultural sector of the young farmer
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Figure 2 Analysis of the needs of the new generation of farmers
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Abstract

Currently, Thailand is accelerating its development in many aspects and needs a
large number of personnel as a mechanism for the country’s development. New graduates
are an important source of human resources for the development. Therefore, it is
imperative to know the concept of graduates’ careers after graduation. This research
focuses on factors, attitudes, an analysis of attitude components as well as motivation
guideline to motivate in occupation after graduation of agricultural students in Chiang
Mai University. For data collected, 264 students were selected from 774 students of the
Faculty of Agriculture by using online questionnaires. Obtained data were analyzed by
descriptive and inferential statistics. The results shown that most of the samples (64.00%)
were female with average age of 21.50 years old. The samples mostly (28.40%) were in
the field of Animal Science and Aquaculture with 3.30 of GPA in average. Their parents

were engaged in agriculture with 383,640.15 baht per year of average family income. The
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samples received 32,740.53 baht per month as an allowance income from their family.
They had close friends of 2.94 in average with a high level of friends’ attachment (X=4.13)
and family attachment (X=4.39). The samples had more attention on welfare benefits for
themselves and their families than other work welfares. Additionally, the global trend
had affected the occupation which require a higher quality of life. The overall occupational
motivation (X=4.56) and attitudes (X=4.42) were at the highest level. An analysis of attitude
components of 20 variables found the Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of
Sphericity at 0.914 which was variable in agricultural occupation group was the most
important. In terms of factor influencing student attitudes towards occupation after
graduation, found 9 factors as follow: friends’ attachment, close friends, family attachment,
career of mother, average family income per year, average allowance income from family,
work welfare for themselves and family, salary advance exams, and motivation. Hence,
the policy of digital studying process for occupational promotion of student after graduation
would be a guideline helping in occupational decision of agricultural students in the
future.

Keywords: Attitude, occupation, components analysis, factors influencing attitudes

towards occupation
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Table 1 Population and sample of the study
Department Population Sample group
1. Entomology 38 13
2. Plant Pathology 70 24
3. Agronomy 66 23
4. Horticulture 218 74
5. Soil Science and Natural Resource Management 5 2
6. Animal and Aquatic Science 224 75
7. Agricultural Extension 76 26
8. Soil science 49 17
9. Highland Agriculture and Natural Resources 20 7
10. Agriculture 8 3
Total 774 264
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Table 2 Level of occupational attitude after graduation of agricultural students

Occupational group X SD Level of occupational attitude
1. Agricultural occupational group 442 715 Highest
2. Civil servant group 4.18 .819 High
3. Private employee group 4.05 .839 High
4. Entrepreneurship 443 747 Highest
Total 4.38 .780 High

3

N15ASITNBIAUTTNOUVDINAR LUNIS

‘Vi
Usznavanfinndsdnianisinuivasngu
A29819
MFAeesdUsENoulaNInTIvAeY
ANumEnzanvesdemaiuly 4 nguertin
WU 20 vemnu laglda Kaiser-Meyer-
Olkin (KMO) wag Bartlett’s Test of Sphericity
WU31 A1 KMO diAwindiu 0.914 wansliiiiui
Toyagaiinnumunzanlunisldinaiea
Factor Analysis a%ﬂumwﬁﬁmﬂ (Kaiser and

Rice, 1974) waz Bartlett’s Test of Sphericity

AradANAaayu Chi-square windu 4149.571
wazAn p-value whitu 0.000 Feflrifaendn
0.05 lagnu 1 Jornanslunguenninunsnssy
fo “nsdueriniildsunansenuainaniiy
\wiswgnareudneos” U6 Factor Rotation
#1na 0.05 Afualy wasfimanyuunutiade
Nndad1nungueinnuninssulidngy
olmndnenenau Swiiliie 20 defany
fianuduiusiuegnaiideddymeatnfisssu
0.01 Fafanumuiranlunisldmaiianig
AnTzesRUsznaurely (Table 3)

Table 3 Investigation of suitability by values Kasier-Meyer-Olkin (KMO) and Bartlett’s

Test of Sphericity
Elements of Attitude KMO Chi-square df p-value
20 Variables 0.914 4149.571 190 0.000%**

Legend: *p < 0.05 *p<0.01
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Table 4 Eigen Values, Percentage of Variance, and Accumulative Percentage of Variance

Accumulative
Eigen  Percentage Variable in
Components . Percentage of .
Values of Variance . composition
Variance

Agricultural occupational ~ 9.352 46.759 46.759 a4
group
Civil servant group 2.423 12.117 58.876 5
Private employee group 1.841 9.206 68.082
Entrepreneurship 1.056 5.278 73.360 5
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Figure 1 Factor of attitude towards occupation after graduation of students in the faculty

of agriculture, Chiangmai University
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Table 5 Factorsinfluencing occupation attitude after graduation of agricultural students
Correlation Coefficient
Gender 141% .031 -.012 .048 046
Age -.146* -014 019 -.028 -.049
GPA 112 -.046 -.128* 072 -.005
Friends’ attachment .395%* A491% .598** .284** 566**
Close friends -.029 .184** 247** 115 7Lx*
Family average 376%* 435%% .500%* .322%% .520%*
Occupation of father -.007 .109 .124* 079 107
Occupation of mother -.150* -.138* -.164%* -.158% -.195%*
Average income of family -.236%* -297% -.394% -.092 -.329%*
Average allowance income from family -.293** -.345%* -410%* -.100 -369**
Their own work welfare and family .182% .054 .145% .028 127
Exam for promotion 118 .078 .152% -.068 .103
Non-exam for promotion .017 -.044 -.076 173** -.001
Salary deferral level exam .128* .120 176%* -.007 .160**
Contract for 5 years or 10 years .128* -.040 -.068 .040 .007
Entering into the high society .085 -.007 -127* .033 .078
No LGBTQ deprivation .047 -.047 -.039 131% .001
Occupational motivation 519%* .459%* .408** A421% 569%*
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Abstract

This study aimed to investigate : 1) socio-economic attributes of farmers growing
vegetables in Chang Khoeng sub-district, Mae Chaem district, Chiang Mai province; 2) their
readiness to cope with disaster; 3) factors effecting the readiness; and 4) problems
encountered and suggestions. The sample group consisted of 199 families growing
vegetabes in Chang Khoeng sub-district, A set of questionnaires was used for data collection
and analyzed by using descriptive statistics and multiple regression. Findings showed that
most of the respondents were males, elementary school graduates and they had been
living in their community for 48 years on average. It was found that the respondents
prepared their readiness to cope with disaster at a moderate level. Training/educational
trip had a positive effect on the readiness before and during disaster. Time span of living
in the community had a negative effect on the readiness before, during and after disaster.
All were found in a statistical significance level. For problems encountered, some of

respondents needed to be self-reliance after experiencing disaster. The following were
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suggestions: 1) concerned government agencies should hold a training to cope with
disaster and 2) the public sector should assist those facing disaster.

Keywords: Readiness to cope with disaster, disaster prevention and mitigation
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Table 1

A Level of readiness preparation to cope with disaster of farmers growing

vegetables in Chang Khoeng sub-district, Mae Chaem district, Chiang Mai province

Overall of readiness preparation Before Between After
to cope with disaster disaster disaster disaster
1. Physicality moderate moderate moderate
(X=2.68) (X=3.09) (X=3.08)
2. Family/Personality moderate moderate moderate
(X=2.77) (X=3.03) (X=3.12)
3. Community suidelines moderate moderate moderate
(Xx=3.04) (X=3.00) (Xx=3.13)
4. Government policy moderate moderate moderate
(X=3.12) (X=3.06) (X=3.20)

Note 4.21-5.00 highest, 3.41-4.20 high, 2.61-3.40 moderate, 1.81-2.60 low, 1.00-1.80 lowest
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Table 2 Training, educational trip about disaster, time span of living in the community,

and concerned government official contact having an effect on the readiness

preparation of the farmers

Independent variables

Dependent variable

Readiness Preparation to Cope with

Disaster of Farmers

B t Sig.
- Training/Site visit of disaster 418 2.326 021*
- Length of stay in the area/community -.010 -2.807 .006*
- Communicating with government officials 295 2.216 .028*
- Constant 3.375 18.587 .000

R? = .131, (13.0%) F = 9.797 Sig of F = .000**

Note *Statistically significant level at 0.05
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Abstract

This research investigated the difference of drying conditions (temperatures at 60,
70, and 80 °C and times at 12 and 24 hours) for drying the Artemisia lactiflora leaves on
phytochemical compounds, total phenolic contents and antioxidant activities. The results
showed a significant difference of drying conditions (P<0.05) on phytochemical compounds,
total phenolic contents and antioxidant activities. Phytochemical compounds found in
Artemisia lactiflora leaves were flavonoids, coumarins, tannins, terpenoids, steroids,
saponins and cardiac glycosides. The highest total phenolic contents (287.76 ugGAE/ ¢
DW) and antioxidant activities by DPPH and ABTS method (18.87 and 30.10 % Inhibition)

were observed when drying the leaves at 60 °C for 12 hours. Increasing the drying
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temperature and time decreased tannin, phenolic contents and antioxidant activities.
Therefore, the appropriate drying method for Artemisia lactiflora leaves should be drying
in a hot air oven at 60 °C for 12 hours.

Keywords: Antioxidant activities, Artemisia lactiflora, drying method, phytochemical

compounds
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aunsathunlglunissnuilsalfadudniay
wazsuLde (Flora Fauna Web, 2019) 1ugu
uenanifomAfernenui Jagdieiiqnisiu
ouuadase warliguilumsiumaudsiines
WAGUELS (AN wazd sy, 2555) lneansenu
ouuedasziiunumdAnlunisanaudes
NMIAALIARS 9 WU Tsrugt3s waglsamla
(Chew et al., 2008)
lun1sieSsufigayulnsndaainiing
dudeadiotluliuselovdlugudy o laid
anfuingAuiudulszneuveseusilusn
\a3esd1ens videitethuvinnsadaiield
Tuguvesansaie (Judy Avayulwsivai
fndfearunszUIN TR Fanszuiunis
Fananiifmgusrasdiiolannuduoanain
fayulng wazyiiaunsauiivagulngle

YUY N5V IAaTNaneds LU NNSANNAIY
LAIDINNG NITBULNIAILANTOU WATYAST
v < =S < I~ %
BUBRILUULEULEDNWTS (freeze dry) 1 Jusu
(Saifullah et al., 2019) 3FA1NLIAIA 28
ARG dANudzAINLaLEsA I8 LRy
' A ' S v oA
wisznulgyyisesuaresd uanNtuaiLile
AR UANTS201NALEU NITANNWITIRA8TD

(% {

Aananovaayn iy s stns uay
& a ae = & o ' <

Woqdunid saududumgliluaiuisaiiu
fwayulnslilduiy (Hassan et al,, 2007;
Mohammed et al., 2020) @NSUNITBULIA
wuutiudanudaduisnisnaiunsavlresne
AUNNYRIUTINAENSAANLAR (Kwasniewska-
Karolak and Mostowski, 2021) wawuln

Ao9bLATRILDTIALNY F9EINAYINIANEATNT

€

a A

Hanfivayulnsliannsaliiesedednanle

e

o
(YY) Y v v

fatumseuusnegeuaniou SatuiBnsmis
Geldsumnuden eiidesandsianiilaung
anunIaMIUANENILAZITEEIALA F9dema
liniseuwisiiegevanseududnisnis
madennilafimngandmiuinunsnsguan
uFNMATETRUITUT MseuwikineaFou
fgaumnfiuazsrozianilivengan azdsa
ilvinauamluduvesUSunuansddy uay
AautRvesansinueyyadaseluivayulng
wilatiy 9 aRad LYY NUITBUDS gitye)) uazAy
(2563) ifnwgamniiniseunsisiivanzauved
Tuthun Tutisgaungil 60-80 BarLaaLTyd AN
nsnaassnuin Tuthundiiiunisouusad
gumndl 60 esmwaLdua daumnzauTig
fialuduvosUinimarsuszneufluedn
Waliueed wazAuaudRdueuyadasy Vi



and Wetzstein (2011) WUIiIBYNN150ULA
rosemary (Rosmarinus officinalis), motherwort
(Leonurus cardiaca) W8z peppermint
(Mentha piperita) Ngauigil 40 aafLyaHes
USunaansiuenyadaszavilmgenindieaun
70 2eF@aLTEd ¥3991WIT8U09 Minh et al.
(2019) lvin1s@nwfanavesn1seu Pouzolzia
. PN a ' =
zeylanica MRl sevina 35-60 BaFwaITea
PNNUITeNUI Neumngll 40 eerLALTYd
=~ = o w -
fipnusminganiandwsuldlunmseuiivayulng
AINan7 e ndmasiaUTinuan Ay wag
‘9} a %4 { i U a
fisimueyyadasyiosNgaiiloieuiugamall
d{' &3 ¥
U ¢ Wuau
sanulusAdeifalaviinisd@nwdmwa
vpiguniluniseunieuagszezliaii
WANFNIAY foaddussnauaNgnuadl taun
Warlwesd AN1TY wnuiy nesiuses
awassond ¥lUlu wazasueninalalys
USinauansusznauiluedngiy uazauaudi
a13A1UeULADATEY0IR9aNY Lol 1uds
Uszansamauuiunuansdidgyvesiegans
PrunsoULINLE uaziieludeyadmsy
HUsEnaUNTs fuilam nasnaulinidenvia
X DY) i
Nendasivayulnssely

gunsaluazisnis
N3LATENA1DE19T93a8
1h#egns3eganeeny 2 ey Aiugn
Tusguudunid ludwiadedlud 1y
azo1n Aslius thduveslusneuusisae
gaumpiuazanfiunnsnafufegouaniou
(UN30, Memmert, Germany) (Table 1)

0. WAMNSSUNISINUAS 4(3):118-131
J. Agri. Prod. 2022
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Table 1 Artemisia lactiflora drying process

Drying conditions Temperature (°C) Time (hr)
1 60 12
2 70 12
3 80 12
4 60 24
5 70 24
6 80 24

N=3

n1sasavdavatsngnetaliioedy
(Phytochemical screening)
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Table 2 Physical properties of Artemisia lactiflora

Physical properties

Drying conditions

Color Odor Moisture content (%)
60°C, 12 hr dark green aromatic 4.02+0.35°
70°C, 12 hr brown aromatic 3.05+0.17°
80°C, 12 hr brown aromatic 3.01+0.16°
60°C, 24 hr dark green aromatic 3.65+0.06"
70°C, 24 hr brown aromatic 2.06+0.17°
80°C, 24 hr brown aromatic 2.02+0.15°
F-test 0.05 *

60°C, 12 hr 70°C, 12 hr 80°C, 12 hr

60°C, 24 hr 70°C, 24 hr 80°C, 24 hr

Figure 1 Characteristic of Artemisia lactiflora from different process
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Table 3 Phytochemical compositions in Artemisia lactiflora at different drying conditions

Phytochemical

Drying conditions

compositions

60°C, 12 hr 70°C, 12 hr 80°C, 12 hr 60°C, 24 hr 70°C, 24 hr 80°C, 24 hr

Alkaloids - -
Flavonoids + +
Glycosides + +

Anthraguinone

Tannins +++ ++
Cumarin + +
Steroids + +
Terpenoids + +
Saponins + +

+ + + +
+ + + +
+ +++ + +
+ + + +
+ + + +
+ + + +
+ + + +

(+) shows little presence, (+4) shows presence, (+++) shows more presence and (-) shows absence,

n=3
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Table 4 Total phenolic contents and antioxidant activities of Artemisia lactiflora from

difference drying process

Drying Total phenolic contents DPPH activity ABTS activity
conditions (ugGAE/g DW) (% Inhibition) (% Inhibition)
60°C, 12 hr 287.76+3.30° 18.87+0.74° 30.10+0.63°
70°C, 12 hr 212.54+2.17° 15.79+0.22° 27.56+0.66"
80°C, 12 hr 123.91+8.63° 13.59+0.17° 24.74+1.17°
60°C, 24 hr 243.23+5.61° 17.01+0.67° 22.65+1.15°
70°C, 24 hr 199.90+2.77° 15.79+0.45° 14.60+2.17°
80°C, 24 hr 57.46+3.11" 14.37+0.25° 10.58+1.04'
F-test 0.05 * * *

n = 3, * Means within a column followed by different alphabets were significantly different at P<0.05

by DMRT
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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.
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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.)
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