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Beta-carotene Content Evaluation of F, Hybrid Pumpkins for Processing

golue lgagug’ 235y anauna’ asansal dssgsuiias’

g9gns wavaslly? uazagynal a1 uui”

Poowanai Chaichumpoo', Wachiraya Imsabai', Woraluk Prayoonmahisorn’,
Yongyut Plubjapoa” and Anyamanee Auvuchanon"

UNAnsa

Wnnes  (Cucurbita moschata) ﬁmimmﬂmmfmuﬁ'mLm‘lﬁsﬁuﬁﬁﬂa‘ximﬁmmmw Fasnunsninan
nasdunsinnasuaniudoudssnauluanmaududals Lwiﬂ"\imm\‘nufﬁﬂmm’fuﬁ:ﬂﬂwm%ﬂmﬂumiu;ﬂig‘ﬂ lavin
nstsziiunnuninuanaz Banuansusualsivaesinnesauay 10 aewig ﬂi:ﬂauﬁ’ff;ﬂ@umm%?uﬁ 1 AU
7 @aneug uariugnasiin 3 mm‘fuﬁWud’]ﬁﬂ?mmmimﬁﬁLmiiﬁﬂuﬁ@m reinyne uazinnesutuda aglugo
0.231-1.101, 0.133-0.759 uaz 0.097-0.925 Aaansusetvingn 100 ni Aasay lusuauifiiinnes 6 anewug
At Binumnuduelsiiluilagnge agrzning 0.779-1.101 Saansureriviinan 100 nsu tandneyiug KPS-104
fBinnanwsunliuluileangaiign Ae 1101 fadniuserminan 100 nfu uazdiBunnansuiualsiy
ludleutuisgeigaualiiaeuamdsriumeuduidllude 6 Weu Ao 0925 Raansusermingn 100 ni
'ffi\iﬁmmmmwmuﬁifamiﬁﬂﬂﬂamfaummﬂm uwilsgtinnesududa  wazAtewug  KAN1/007-14  Huffsnosusin-
unlsiiunagn 0.791 fadnsusieiwiings 100 niw uazlunainmesgeliuansneannuadn Ao 0.670 dadniisie
shuiinan 100 ndu Sulefifusiautls 22.47 weddusfifiauaninmings Feilaumanzansenisulsglusinnes

AdAty: Wnnas wenualsiiu nisulsgl

Abstract

Pumpkin (Cucurbita moschata) is a high beta-carotene vegetable. Pumpkin can be processed such as
pumpkin flour and frozen pumpkin. In Thailand, there are rarely conducted researches of pumpkin for processing.
Ten pumpkin lines that were seven F, hybrids and three open pollinated lines evaluated in flesh qualities and beta-
carotene content. The result showed that flesh, pumpkin flour, and frozen pumpkin had beta-carotene content
from 0.231-1.101, 0.133-0.759 and 0.097-0.925 mg/100 g FW, respectively. From ten lines, six pumpkin lines had
high beta-carotene ranging from 0.779-1.101 mg/100 g FW. The KPS-104 line was the highest beta-carotene with
1.101 mg/100 g FW and it had the highest beta-carotene in frozen pumpkin with 0.925 mg/100 g FW after it was
frozen for six months. Therefore, KPS-104 line was good for frozen pumpkin. KAN1/007-14 line had beta-carotene
in 0.791 mg/100 g FW and there was not different compared with pumpkin flour as 0.670 mg/100 g FW.
KAN1/007-14 line was the highest pumpkin flour yield 22.47% compared with flesh pumpkin and it was

appropriate for pumpkin flour processing.

Keywords: pumpkin, beta-carotene, processing
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AU

Wnnes  (Cucurbita moschata) Lﬂuﬂmﬁﬂﬁ'mﬂvmﬁ:umﬂLL@zﬁ’]mﬁimmiwm’mmw Tl 2559
ﬂaxmﬂimﬁﬁuﬁﬂqﬂﬁﬂwm 49,625 19 wan@mIIN 81,338 i (NINAATNNNTINTAT, 2559) N1389RaniNNes
doulvalidulllugluaan Wnnesganlldaaansanmnasing o uenanii Wnnasdailansusualaniug wilerinnes
4034 C. moschata unnuasualstiues mimundanaudualsiuidusarilssnatmnnds 80 wefifusueiunns
anTuAlsTius ML e wazdgiu lalediu ueanualsiu uazdawsualsnuluBuiaudndes (Seo et al., 2005)
Hefudszmuensiitiusualsfiudnll semeasAeuudualsiiu 1 Buana dWidnndue 2 luana wihuals-
ﬁuﬁqm‘%ﬁﬂumﬁmwga%mg nsutlssnuensiianfueuasudualsfiuilulszsngnaunsoanainudssse
mMaAadansranuaznsvanaudenld  uazanmmaaesEnLdnsldiu i ualifiusn e lifiua s fiasAnfiu
au 7 anngatlaaiuniafinnziale ( (Krinsky, 1994) Uand gosnadt (2558) Anwiffunuansiwsinualsiuaasinnes
wuﬁmimLmkuﬁwum@mﬂwmwmumum 29 aneiug T 2 ggnia wmﬁiﬁmmmmm‘i@mmmﬂﬂm\mﬂ@ﬂ
qumumqLL@VV‘\Tﬂmqwﬂmn‘Luqm@u AA1921Ing 0.2-1.1 Uay 0.1-1.0 u@@mumu’muﬂm 100 NN AINAIAL
Aued lanna wazAniy (2561) Anmffunasiusiualsiuaasinnes wmwwfawu@ﬂﬁuﬁﬂmm 29 accessions
fBunmansuiualsfiuszwing 0.012-0.522 faaniuseriwiings 100 i Iuﬂmtﬁﬁﬂ%@\‘l‘ﬁliﬁﬁ_lﬂ’]j‘ﬂiﬁ.lﬂg‘ﬂﬁl&ﬁj
Wi Binnanuiuabfivgois flsumannudualsiiu 0.906-0.943 fadnfusetnvinaa 100 nfu denns
Annuiiinuaaufuelifuainmeteiisainsorinlivaeds annisfinenaes Tu Tavginena wazani
(2560) WL41 38n19284 Nagata and Yamashita (1992) AR e ualTu e nmad g e Ly
fA3N13989 Gordon and Barrett (2007) usfinsldFvnazaetioeTinndy fanududeuuazanldanaficasndn
winssRRetad AR dLT e R aildnaiuiy ftiAeamRAansaLfetaivn ldasanuas
M5y

Yenann ﬁqﬁﬂﬁiﬁﬂmﬁﬁwﬁﬂwmmLLﬂiiﬂLﬂuWﬂwmm Ltﬁqﬁﬂwmz&”mi"uﬂi”nﬂummﬂm iugaunas
Tuevns uduineifenfinandosnsinnes 5 ulefifus Harlanwal saan \Heduda wax mquwa‘lﬂmmm
(Lee etal., 2002) TnvmiAnfiddaunanaesinnesss 8 wefidud nausuutainadnldunseensunasiinnugylate
mmnzgm (455 @msWug, 2553) mi‘lﬂjLLﬂqWﬂwmmmuLLﬂqmmummmmwﬂmm‘lﬁm 90 4 100 efidusl
gaufuaciinnuanlage teensldurlinnes 20 wledfidus mm”ﬁwaﬁ“uﬁﬁﬂmm@‘ftﬁmmﬁﬂﬂlawﬁﬂ WazNNT b
urlennas 10 wefidus winnzdmsuniutlaiuia auntl LL@“’ﬂﬂﬂ (Pongjanta et al., 2006) Anvansiinueinnes
nanfuLTaa Aol sy uts wﬂumuuﬂquﬂ?mmmiiwu@ﬂmm"mmmmmmmu saduiavasannily
fnauuinnesininauntsivinanuleanaiiesatn i Tmaﬂmmmuuﬂaﬂﬂwmwmmmummm 10 lafidusl
gaqutleianun (Rakcejeva et al., 2011) umu wananni naududediaduanaglunisudsglinuazinenfunn
ansiusualsfiu “lumal,lfﬁ'LLﬁQﬁﬂLLazLﬁm”ﬂmﬁfqmmﬁ 20 serTaded e 1 1 wudusenlednazdidiumn
fiBunnanudualsiuaaas 15.7 uay 30 wefidus muady uilinunadfsuuadluunisen (Howard et al.,
1999) annns@nEdnesy M0l Ndul A lunsimu wazdadiunsldinnansiasitlainnasg 1 niulssnay
awnsugiulsznetiannsiniaay iesami sadua me’ﬁu@m@hmaimmmi ‘Lumswmmﬁﬁq’fmqﬂimm’
Lﬁ@ﬁﬂmﬁnwm@ﬂmm F, hybrid ﬁmmmﬁﬂﬂmﬁmﬁﬂwmmLmzﬁn‘wmLLﬁLLb‘ﬁﬁﬁﬂ?uwmmiLﬂJﬁﬁLmiiﬁuzga

A8N15ANEN
wugWnnasiililunmsvasas
ﬁwmaﬁnmmﬁﬂ@‘ﬂlwﬁaqq@aju T w.A. 2560 A 10 aneWug (Figure 1) Usznausae Wugqnuas F,
hybrid 7 @Wﬂﬁufiﬁuﬁ KPS-101, KPS-104, KPS-W13, KAN1/CM1, KAN1/CM2, KAN1/007-14 ez KAN1/10R ey
Wugnanitln 3 aneug lAun F.CH-SA-1-3-9/10, KAN1T waz CM1 AUaURUgay 4 wa Wusuaugn vnafuien
naananuu 5 dlaid



ANIANTNHFTNIZADNINGAT 583

Figure 1 Morphology of 10 pumpkin lines - F, hybrid lines: KPS-101 (a), KPS-104 (b), KPS-W13 (c), KAN1/CM1
(d), KAN1/CM2 (e), KAN1/007-14 (f), KAN1/KPS-10R (g), open pollinated lines: F,CH-SA-1-3-9/10 (h),
KAN1 (i), CM1 (j).

MSINAUNINHANNNBY

éfmﬁﬁlf:@ Hunter L* a* b* m’mumlf:@ mwmuiuﬁ@ meﬂ?‘mmmmm‘ﬁaﬁmmmiﬁ%\mm (TSS) mnffu
ﬁﬁmiffmﬁ’mﬁﬂ whaileinnaslaadatfetnnessa 50 nix ﬁ'fl,ﬂ'auﬁfammﬁ 70 eeAnmadea Whuaan 72 42l ud
Fahandab i inmesitldunssauseelnsduliaz@en [nmsg) LL@muLﬂu@mmﬁummﬂumm
1x1 . mﬂuumLu@ﬂﬂmwmﬁu@ﬂLm”l,ﬂl,mmm@mmu -20 e9ANTATEE WWNAT 6 AN d9UNNTNEIRNTes
m‘llmﬂmLuﬂﬁnmmmiummummLﬂ@@ﬂLL@:iﬁlﬂ@uwfqmuqu 55 asAaldes e 72 dalue wdnasianthuay
faulfidunsaziBen
nsanauazInlTNIILALATIAIUAQ83EN15UBY Nagata and Yamashita (1992)

MMNNTIATIZHLBNN AN TILA WA TN %ﬁﬁmmﬁsmﬁﬂmﬁﬁqLﬂ@ﬁﬂwmﬁumﬁﬂmm%@ﬁqaﬂwa: 1 nfu
dasly conical tube IANENTAzaNe 1 lunsaia 1UR acetone : hexane MA@y 2 : 3 Fratinsay 20 Hadans
wdsantni et TiRnasazansudaliTugosiased homogenizer WA 1 WIANTRAUNTIATAZLBYA LATAUNAD
Zefleh sinlATignunndl 25 asnmaidea wiu 1 Au wdhdnhdalandarnisganduuasiinaueaniu 663, 645,
505 LAy 453 ululumg mﬂﬁuﬁﬁmm@@mnﬁmmmrﬁi’ﬁmmmﬂ?mmmsmﬁﬁLm‘iiﬁu AYANNNT

weiuaTsfiu (mg/100 g FW) = 0.216A,, — 1.22A,, — 0.304A,_ + 0.452A,,,

LuﬂﬁﬂmwutﬂuammLLmv'\Tﬂmemm vnmmmmmﬂ?mmmnmmLm‘lliwumw,mﬂﬂﬂmﬁmmﬁm

pafinmas: Fafatnanainnes 0.1 nu ldasly conical tube Wxk1FuAs 1.0 TaAaART ijm%mu 1 Au
aniufia acetone : hexane (2 : 3) U3ums 20 Aadams sl wanuinld vortex Wﬂ”l,qwamunu 25 mmmmmﬂm
W 1 AU Lmemmu‘meqmmmmmmuumwmmmqmu 663, 645, 505 Az 453 W lUNAT amiiAn
NNIAANAUUAINI AWM LEN IANSLUAUATINY Asannng

weuaTsfiu (mg/100 g FW) = 0.216A,,, — 1.22A,, — 0.304A, , + 0.452A,,,

663

WAL AN LA LA I NUN AU LWL NN 48R ARBANNNT

3 . Bunnuusinualsnu X weiidusuile
wenualsnulusednnes (mg/100 g FW) = T
wineawnnes x 100

aLﬂ?ﬁzﬁr"ﬁ@y‘@ﬁQﬂ Analysis of Variance ANHNLNUNIINAABNLLL Completely Randomized Design (CRD)
Aaeililsunss PAST (PAleontological STatistics Version 3.17) Lﬁaﬁﬂmmmumnﬁhwm@mmwmLLmﬂ?mmmw
v =l = ¥ = & = o ' Y  aa o &
L‘JJIF]’]LLV']I?V]LL LL@ZL‘LE“EI'ULWEUﬂ?‘N’]m@WSLUW}LLﬂIﬁ‘V]‘Lﬂ‘LAL‘LA@WﬂV]@\‘I’Q’]ﬂﬂﬁi‘lﬁ]ﬁ‘f—‘_mﬁ]'}@ﬂ’]ﬁﬂ’m")ﬁﬂ’]ﬁlﬁ‘g’]uﬂuLuﬂ‘ﬁﬂmﬂﬂ
wadugnisin einnes wazinnesududs Aqe Paired Samples t-Test
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NANNSANHILAZARNT]
AMMWRATRINNNDI 10 EEWUE
’W’WﬂﬂﬂiﬂivLﬁuﬁMﬂﬁWN@WﬂV}ﬂ\i%\i 10 zvmﬁuﬁ Wid Andlie L a* b*, hue WAL chroma ﬁmuﬁmsmﬁu
aealisdAtynieana (Table 1) TreiAng L* ummm 67.1 smﬂummma’lu‘lﬁmumw mﬂwuﬁ KPS-104 ummmrﬂ
mewwuﬁ CM1 ummmm And a* TAede 15.5 Fadlurdung anesiug CM1 Nmmwm uaTANENUG KPS- 104

a
a

dAngaiign Fnd b rnede 79.7 Sududdwides aneiiug KPS-104 Arnsinfign wazanewg KANT fiAgeiign
Fevnmsfuamand hue dufludndiuiase wudn fieede 791 hefldiszwing 72.0-86.3 etflulndmasdu
aufvdvdes (huey,. = 0, hueg <. = 90) lne3eeszALiimuAanimidvaesduaudedmaedldndl kPs-104, KPS-
101, KAN1/007-14, KAN']/KPS 10R KAN1/CM2, KPS-W13, KAN1/CM1, F,.CH-5A-1-3-9/10, KAN1 LLZ\]“’ CM1

mmuumu@ mmwmu@ LL@“"]J?N’]M‘H@\TLL‘HQW@”@WEMWVLWWQ%NQ (TSS) ‘}J’ﬂdﬁﬂwﬂ\m\‘i 10 @NEWUg

a

Awmdes

-

dAumnsinsiuaehdiiladAnyneadin (Table 1) AahailediAniaae 0.89 nlanfusemanarumiums Inaaneiug
KAN1/KPS-10R ummmmﬂfa 0.50 AlanfusianeNTuRngT uazAIEilg KANT ummmmmfa 1.76 filanfusie
PITURNAT AaUNLERlAeAE 29.81 fiaduums Tneaneug KAN1/007-14 Sesinfigaite 22.36 adwns
uazAELE F, CH-SA-1-3-9/10 Hrgefigaia 40.00 Sadmms A1 TSS 1A 9.3 asanwind laaaasiig CM1
fAadnsnTignRe 7.7 asniing uazaneniug KPS-104 SAadagefiqade 1.1 asansing

dlerhmsdauefifusbwinuiuazefifumuouds wudn wsiazaneRUgHA AN sNgTuatneilitd Aty
neana  lnaaneiug CM1 ﬁmm'ﬁimﬂmiéﬁum’ﬁmﬁﬂLLﬁ\‘iLLmLﬂfaﬂ%uﬁmLLﬂqﬁﬁﬁ'zﬁqm felfn 1240 uaz 12.42
wWedldusl mNasy wazaneWiug KAN1/007-14 ﬁﬂ"}Lfﬂ?:lﬂmfaﬂ%um’ﬁmﬁﬂuﬁqLL@xLﬂ@i’Lium’mmﬂqqﬁqm Sadlen
22.18 uay 22.47 wlafidus muandL (Table 1)
nussugualsivluiiannmes wennes uazinnasudude

ynstssdiuFunnansuiualsiufaesuins g Tnamsiieinnesnduazdaaudaanilatndon
ansaria acetone : hexane (2 : 3) IneLnaziEnAfEFIasTY WathAganAuuasn AWM IR LATs-
fuzasinnesms 10 aneug wudn Annesgnuaniliunnansuiualsnugeandniuguans Tnaaneiug KPS-104
uaz KPS-W13 Rsrnmannuinunlsfiugeiian eiianidu 1.101 uas 0.958 Radniusatnminaa 100 N3 amansu
P09A9N AB ANEWUE KPS-101, KANT/KPS-10R, KAN1/007-14, KANT/CM2 uay KANT/CM1 HAnwiniu 0.809,
0.801, 0.791, 0.779 uax 0.478 AaANSHAELWIINAA 100 SN AW muﬁﬂwmﬁuﬁ:mmuLﬂmqnﬁmﬂuﬂ@juﬁﬁ
Bannananufualafiuszdiihunansiies A @1eiug KANT, F.CH-SA-1-3-9/10 waz CM1 TaadlAwiniu 0.463,
0.330 uaz 0.231 faaniusieriwiings 100 nfu AuMAL wazAaazTasBINMaLAuATsTiuT 10 anewug
fiAwint 0.644 faAniusativeings 100 niu (Table 2)

raunahilerinmedldududs "memiﬂiwmuﬂ?mmmwmmLm‘lliwuimufaﬁnmwmﬂu@ﬂmemﬁﬂwm
#a 10 iy Tananawus KPS-104 Hiliunmuanawdualsiiugeiign A 0.950 fadnsusetviinan 100 nu
??J\‘l@\mﬁﬂ‘ﬂ’&’]‘&lwuﬁ KPS-W13, KAN1/KPS-10R, KAN1/007-14 4KAN1/CM2 waz KPS-101 fA1winriu 0.830, 0.797,
0.789, 0.751 uaz 0.722 fRa@niusetnviingn 100 niu ANdAL dauinmesiiitinnaansiudualsusay
Uhunanaiiesn He KANT/CM1, KANT F,CH-SA-1-3-0/10 uaz CM1 TaefiAnwiniu 0.546, 0.491, 0.325 uaz 0.227
faanusievmingn 100 nfu AuAAL LL@:LﬁﬂﬁﬂwmﬁuLﬂuqnLﬁﬁﬁrﬁhmﬁlﬂ 0.619 faaniusiermingn 100 N3
(Table 2)
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Table 1 Flesh color (L* a* b*), flesh firmness, flesh thickness, total soluble solid (TSS), dry weight percentage and

flour percentage of 10 pumpkin lines.

Flesh color Flesh Flesh (TSS) Dry weight Flour
Line firmness thickness _ . percentage percentage
L* a* b* Hue Chroma ) (°Brix)

(kglcm?)  (mm) (%) (%)

KPS-101 64.9° 215%° 795" 748" 823" 127° 34.84% 97 1352°°  14.20%
KPS-104 50.00 236° 727° 720 76.5° 1.32°  27.14°° 11.1°  13.98™° 14.67°"
KPS-W13 61.8%" 14.1° 755% 79.4° 76.8° 1.72° 32.62° 96 17.95° 18.00%
KAN1/CM1 66.9° 13.6° 836° 80.8™ 84.6° 078 3218 85" 16.29™  16.11°
KAN1/CM2 66.6° 18.6° 827" 77.4% 848 054° 2532 99°° 16.88™ 18.85°
KAN1/007-14 64.7°° 21.2% 78.9° 750 81.7* 057° 2236° 10.7° 22.18° 22.47°

KAN1/KPS-10R  65.6% 20.6™ 82.6™° 76.0° 851° 0.50° 29.28° 92* 17.18° 18.46°
F.CH-SA-1-3-9/10 70.9®° 11.3° 78.3° 818™ 792 060° 40.00° 94 1293*°  14.92°°

KAN1 71.4%° 10.3° 83.8° 83.0° 8447 176° 2251° 85" 1599°°  17.19™
CM1 73.9° 49  76.8% 86.3° 77.0° 050° 2934 7.7° 12.40° 12.42°
Mean 671 155 797 794 814 089 2981 93 15.86 16.72
Ftest - - - - - ox - - ox -
CV (%) 408 1573 301 230 283 868 1155 912 13.75 13.40
LSD 331 294 290 220 279 009 416  1.03 2.64 2.71

Values in a column followed by different letters differ significantly at the 5% level of probability,
** highly statistic significant confidence level of 99%.

Uannsanswdualsiiulumsinnesia 10 Aneug W41 anewig KPS-104 ﬁﬂ?mmmamﬁ’nm%ﬁuqaﬁqm
daiien 0.750 fladniusermingn 100 i 709A9NARANENUE  KAN1/007-14, KPS-W13, KAN1/KPS-10R,
KANT/CM2, KPS-101, KAN1/CM1, KAN1, F.CH-SA-1-3-9/10 uwaz CM1 defhfanmuanaisualsfiveluszs
hunanafiesn TaefiAwinfu 0.670, 0.641, 0.563, 0.557, 0.405, 0.310, 0.307, 0.194 Uaz 0.133 RaANnIusiatWIN
4 100 N MUY uazsainnesiidiade 0.433 fiadniusatinuinags 100 N3y (Table 2) @913 N10IA LA LA-
ituluinnesiiiunsududiafiuna 6 iWewsesis 10 ANERUE WUGNANeEUE KPS-104 H1iBunauansiusualan
qq‘ﬁqm fefiAnuiniy 0.925 fadnsusetiingn 100 N5 sesawndiBsnniansiudualsilusziuunansiisi
Aa maﬁuﬁ: KPS-W13, KPS-101, KAN1/KPS-10R, KAN1/007-14, KAN1/CM2, KAN1, KAN1/CM1, F.CH-5A-1-3-9/10
uay CM1 TneifiAnwindiu 0.680, 0.651, 0.603, 0.589, 0.461, 0.349, 0.291, 0.142 UAx 0.097 Aa@niuserMLnAR 100
N3 ANENAL uas BN s e lsluinneautudediAeas 0.447 TaAnsusetnuTnan 100 N3N (Table 2)
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Table 2 Beta-carotene content in standard preparation method, diced pumpkin, pumpkin powder and frozen

pumpkin of 10 pumpkin lines.

Beta-carotene content (mg/100 g of fresh weight) Paired samples t-test
. Standard Diced
Lines an atr Diced Pumpkin Frozen Standard Standard ce
reparation VS.
prep pumpkin powder pumpkin vs. diced vs. powder
method frozen
KPS-101 0.809" 0.722° 0.405% 0.651° NS * NS
KPS-104 1.101° 0.950° 0.759° 0.925° NS NS NS
KPS-W13 0.958% 0.830"  0.641% 0.680° NS * NS
KAN1/CM1 0.478° 0.546° 0.310% 0.291° NS * **
KAN1/CM2 0.779° 0.751° 0.557%° 0.461°% NS ** **
KAN1/007-14 0.791% 0.789° 0.670% 0.589" NS NS *x
KAN1/KPS-10R 0.801" 0.797° 0.563° 0.603° NS * *
F.CH-SA-1-3-9/10  0.330 0.325°  0.194° 0.142' NS . *
KAN 0.463° 0.491¢ 0.307% 0.349% NS * NS
CM1 0.231° 0.227° 0.133 0.097 NS ** **
Mean 0.644 0.619 0.433 0.447
F_test *% * % K% *%
CV (%) 19.64 10.22 23.07 20.02
LSD 0.15 0.08 0.12 0.11

Values in a column followed by different letters differ significantly at the 5% level of probability, NS: none statistic significant,
* statistic significant confidence level of 95%, ** highly statistic significant confidence level of 99%.

AINNITNARE ‘W‘umiLﬂaﬂuLLﬂmﬂ?mmm?mﬁﬁLLﬂT?ﬁu”LuW’ﬂwmLLﬂigﬂﬁJmWﬂmwmﬂmmﬁuﬁ: WARLNG

o rd' d‘ o Y o al % a 1 1 dgl/ di o a cY
angugiagni hludlsgudadsnsiifanuasusualsiuliuansdsaniednnesan  Wavinnsamanzidags
#eRt Paired Samples t-Test luinnasusiazanawug (Table 2) iiadiAsziiaauuanssIegBuuansusualaviy
d . . . y o0 & m X
hanansaetsresinnesanuasinnedudsgl wudn dunasnawiualsnuluileinmesnnisuinsguiaziile
Annesiudugnii ldunnsinsiustefidedAgneada  lueasifinuanuiualsiuluieinnedsuinggiu
HsRunnnaeinmased e liedAnynieatia anduaneiig KPS-104 uaz KAN1/007-14 uaziilewfFauiiay
Psunuaswsualsnuluieinnesiudugnisiniuinnesududs  wudn  Annesdaulundliiunmansusualsiu
anaeRt WA 9ATE anduaneiug KPS-101, KPS-104, KPS-W13 uaz KANT flainumanuiasuuias
ﬁhauﬁ'uﬁ'uémmqmmwwaﬂnwm

LA AN ANANRUSIRIAINNEAYNAN DL WUAY AR LY Ao uduiusideauiuiBunansiusii-

= o Ao X o= = o = | = o o oa o
walsnu  tupe  Anneshliednuaritinnuasiusualfiugs A8 a*  HANduiusimesuiuAl  hue

~ e o ea o Y a o A Ao A o a a o a
waziA AN usEs I AT e susuaTsny - Tupe  AnnesnililleAmaesduasidsuiniansiusiuwalsnug
AUANR b* HAMNANRUSITIUINALAY chroma i IR ANNENRUSAULS I auan s walsny anwauziilainnes
Inudwaedaslianunsatiueniefunnansuiualsiuls A1 TSS  wefidusiminui  wazilefidusiaudls
= o o oa o 1y = o P 1y = & H o v
HaNdniusideuanAudTaasusualsny  tuAe  Wediuinia s uaTanugery  Auueu duinuis
wazBunnueautle azunnTuAT LY ﬂ?mmmermﬁqLLmiiﬁuTuLﬁ@Wﬂw@qmu‘fﬁ‘mmgmﬁmmﬁuﬁuﬁﬁqmﬂﬁu
PFunuaswsualsiuludeinnesiuiugnis (r=0.955) uazueinnes (r=0.918*) uaziFunuansiusualsiu
Tuileinnasiudugnishdauduiusideuaniuliunuaausualsuluinnesududs (=0.914*) Wuae 1Bumu

o ~ & = o 6 wal v = 9 | o A

answiualsnuluilainnesanngainlilsunuarsusualsnuluinneudsglgesneduiu Tuanendn chroma
AHLie  wavAamuudle A NdNTus ULT NN wATsY  TaRanNITMAaeIRaEAReiy  Uounad
fasnade (2558) MnudntEuuansusualsudaNdNRusEeuiuAE L Sauduiusi@uaniuaid a* uay
TaifAuguAUSAUAE b* waz TSS
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/A NN (2555) 218U ansndnsAU BN a nuduA T Ui nesRiatAR1a3a 194 Nagata
and Yamashita (1992) 16 3 szt laun dsanuansiusualsiuseiuge HA1sendng 0.78-1.06 fadnsudetnwinan
100 nfu szitthunana fiAnszwing 0.63-0.76 fadniusiethwiings 100 nfu wazszaus fAnveandn 0.63 faaniw
siedwiinan 100 nfu ANnIIMAABY LAY ijfﬂfaﬁmmimr?’f%m‘ll@ﬁumnﬁ@ﬂnmmmmﬁ“ﬁmmgmmmﬁﬂﬂnwm
ﬁmﬂuqmﬁq Wnnasdaulunydiunnanausmualsiulussiuguazinunang wAiflavnisarinansius ualsfiuann
AN VRN Wﬂm\amu‘mm&iﬁﬁmmmamﬁqLmiiﬁummafﬂuixﬁuﬁq anidu @neug KPS-104 war KPS-W13
esmniduaaiuiiidinnasusualsiilusiuige derllulsgusinnesudatediUiinnanusualsiiu
anavegluszduthunans  wianeiug KAN1007-14  ilddBunmanswiualsivluidernneangeiign  usid
wesidusulagaiign vl inamauliiaunsaatpannusualsiiuldinnndnaneiugautaaunsaiaEunm
annwdnuelsiildllunnansesnadieddynadniuideinmedtunmgu  delnmziBinuasuualiig
uinmasusudadeannifuinelfun 6 Weu wodr Wnnesddlugfiimaamausualsfiuanasetluszisi
anudu anawug KPS-104 Saasiiffunmuansiusualsiuluszauge douanesiug KPS-101 uay KPS-W13 Hiffunans
wrinualsnuluseAulunang Tmﬂ%\‘imumﬂWuﬁ;lﬂuﬂnwmmﬂﬁuﬁ:ﬁﬁma‘mr?TﬁLmiiﬁmzﬁu@;qﬁﬂumimLﬁﬁa

Table 3 Correlations of flesh color (L* a* b*), flesh firmness, flesh thickness, total soluble solid (TSS), dry weight

percentage, flour percentage and beta-carotene content.

Flesh Flesh % Dry % Beta-carotene content
a* b* Hue Chroma . TSS .

firmness  thickness weight Flour Standard Diced Powder Frozen
L* -0675 0233 0.708 0.037 0.069 0.069 -0.535 -0.341 -0.304-0.834 ** -0.842 -0.800 -0.835
a* 0.010 -0992 0292 -0.112 -0.112 0528 0279 0337 0.712 0819 0.705 0.787
b* 0106 0958 -0.184 -0.184  -0.074 0285 0.375 -0.140 -0.021 -0.080 -0.201
Hue -0.179  -0.034 0.087 -0.541 -0.245-0.291-0.729* -0.820 -0.714 -0.815
Chroma -0.123 -0.217 0.077 0.346 0448 0.062 0.205 0.121 0.030
Flesh firmness -0.087 0.118 0.023 -0.024 0.307 0.252 0.173 0.377
Flesh thickness -0.197 -0428 -0422 -0.259 -0.295 -0.392 -0.243
TSS 0452 0569 0.725 0651 0.700 0.627
% Dry weight 0911 0457 0542 0620 0411
% Flour 0475 0541 0646 0403
Beta-carotene 0.955 0918 0.931

content (standard) > > o
Beta-carotene 0795 0914

content (diced) > *
Beta-carotene 0.878

content (powder) *
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HAURITTEZLIAMNITIN LN LA AN INLAZNANAAYDININTTLTNAT DY

Effects of Harvesting Stage on Quality and Yield of Young Chili Fruit

Tezaipg amand” d1uas Tauna® saadad wiuudy' aniin Agrauysal’ uazaandi lnnn’
Piyanath Pagamas", Chamnong Somkul’, Salaleewan NaenFaen', Somnuek Leesuksomboon' and Kunathip Kaika'

UNARED

ﬁ%ﬁumﬁuﬁmm"uﬂ?”mummﬁaLﬁmﬁLLm‘Eﬁuﬁ@mm LLr;iﬂ"\‘im[5@\‘1miﬂﬁlw,l,@”mmﬁmmw?ﬂﬂﬂ aARE
mmﬂm@ﬂwmmqmmmw ﬂmmmﬂmmm? (“m'mumm m@‘lﬁ@ﬂm) AR HANAR WATANNINNNLszaT
Fualnannsgy IRevnsraIAUIRININI LI HAS TN AN UAL Lﬂum@mmmmuﬁm Immmawmm‘luwm
7 mﬁwuq A8 CA-1 119, CA-319, CA-2344, CA-944-a, CA-165, CA-2419 uay CA-403 LﬂULﬂHQW?ﬂiWEWN@@@uV}@’]ﬂ
7,9, 12, 15 uaz 60 (szEZHAGNLAN) FUNAIABNLNYW (DAA) NANITNARBINLAN w’}ﬂi:ﬂ:m@fé@unﬂﬁuﬂﬁﬁmﬁﬂmm
AMANANER ANHENINA LAAATUAITE LT AT TR AT ALY znggmﬁazm 60 DAA sniduluug
CA-2419 TiFaud 12 DAA TsfPnnundnasa ANNEIHA LazAMEMTeliLANFANAINsLes 60 DAA 1nRnfiug
LﬁuﬁumumqmmmvﬁnﬁLﬁﬁ?mm:ﬁmgmmﬁmq 60 DAA Taewsnii 7 maﬁuﬁﬁﬁmmm@ai@%@’rﬁnﬁqmﬁmq
60 DAA winynanemiudiiuazauansueyllofuness’ (capsaicin uaz dihydrocapsaicin) Liae7g 12 DAA iy
Wug CA-2419 ﬁwumumﬂsﬁuu@ﬂm’éfaLLm"mm 7 DAA ﬂ?ﬁmmumﬂﬁuu@ﬁm’@%ﬁmﬁumummmmw@ﬂﬁL‘ﬁlu'%u
Tnefiszeiz 60 DAA Hengeqn mﬂmiwmfmaummmwmqmvmmummwmﬂuwmmnwuﬁ@mmmmuumm@mm
AIUAMANTALILA AN NTELTAETIAL AT AT NIRRT LT mf;’mmm:ﬂymmﬁnumqmm
m@m@m/imwmummmzwmmmmwmmmzqwmmzm 60 DAA aniuluiug CA-2419 fiszr 15 DAA
Isuande/lsluansineiuszey 60 DAA anmamasesadifdn szesfuifaawinszazuasanfivunzanie 15 DAA
HeaanniiAnTudsesaaunannszey 60 DAA Lu;iﬁmwmﬁmﬁﬁ@ﬂﬂdqLmzﬁmumumqm'ﬂuqq

AdATy: Winsveznasau Inauinig wadlladu aauide

Abstract

Nowadays, trend of spicy taste consumption is decreasing. However, consumers have still required taste
and flavor of chili. The aim of this experiment was to evaluate the quality fruit characteristic, nutritional value (vitamin
C and chlorophyll content), pungency level, yield and sensory preferences in order to find out the suitable young chili
stages and consumer acceptance. The experiment was conducted on 7 accessions of chili including CA-1119,
CA-319, CA-2344, CA-944-a, CA-165, CA-2419 and CA-403 harvested at 7, 9, 12, 15 and 60 (fruit maturity stage)
days after anthesis (DAA). The results showed that the fruit weight, fruit width, fruit length and fruit thickness of all
accessions were increased with the age of the chili fruit and the highest value was found at 60 DAA, except
CA-2419, the fruit size and thickness were not significantly different at 12 to 60 DAA. Every accession had the lowest
chlorophyll content at 60 DAF. Chili fruits started to accumulate capsaicinoid (capsaicin and dihydrocapsaicin) from
12 DAF, except CA-2419, the capsaicinoid content was accumulated at 7 DAA. The capsaicinoids contents were
increased with chili fruits development and the highest value was contained at 60 DAA. The results of sensory taste
showed that the foul-smelling had decreased but the crispness and the pungency had increased with the age of chili
fruits. The highest pungency level was found at fruit ripening stage. Yield/rai increased with the age of the chili fruit
and showed the maximum value at 60 DAA, except CA-2419, the yield/rai at 15 DAA was not significantly different
with 60 DAA. In conclusion, the appropriate harvest time of young chili fruits was 15 DAF, because vitamin C content

was higher than other young chili ages, and it had less spicy and high preference score.

Keywords: chili fruits, nutrition, capsaicin, pungency

' NATTNTAIY AUZINEAT NUAKAN NINANEFENEAIANART INENVANUNIUAL UATLITH 73140
* gueRdaNTdnniaw NMATTINTAIU ANZINEAT MUAILAL NANENAEINEATANART INEUNIANILNILAL UATLITH 73140
*Corresponding author, Email: agrpnp@ku.ac.th
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AN
W?m‘]‘juﬁ%‘ﬁﬂ@]ﬂLL@KI%ﬂixIﬂ‘ﬁﬁﬁ/u‘flf'ﬂ@ﬂ u@n@’mw??n%l,ﬂum?;@\imm‘ﬁﬂiwﬂgqLwi\mmﬁmmﬂﬁqnmﬂLL&"J
pEndailuieiiflansamnsiing e mevaaTin uiansiiduaasufiudasdaendnenfeadni 2 1ia W
gnsualsnuesmiazasuallofunesss (Govindarajan et al, 1987) ansuplsfuesilugauivinlsaniiduas
ﬁqw‘gﬁmﬂwaﬁmz douansundlafuuess’  taeianzundleBwinliinida  uenaniindaduwmadaniiug

a

IMAWD UAZARNHWEY 7] Bnunue (Grubben, 1977) winduNandAymnaasgiasiianile a1mnsntgnuas

winyiAlalaanannanaseslsumalng - Bniadeanunsnignlinaeniedl  uwaslgnwinidrdtyetluniamilauay
meazdueen@aanile (nua @asml, 2550) wWingnunanldusslembislugtnaan winuda soudanansinueibing <

. = a v a = = v LA o T a ad A o o
LT FRANTN WINWIY wWanilu wWinmes Anananing i Iuwumﬂgﬂmﬂwqﬂaszm W?ﬂNWHWﬂ@JﬂN’mLﬂuﬂuﬂU 1

1%

ad A

317 859,617 1§ Sununemsnsfilgnniniilazanms 125,000 pfaidan luil 2556 dsznalnadiuiidgnyisnasrates
342,398 5 uANARWIN 171,725,889 il (39¥ NARIIY LAz iml AT031uw, 2557)

WinszrznaseuRananinfiddliimunsind denediddoviedtlinfeudiduiune Wy wWinfugienau
ANIRRINTBINANNANEOE 111 TUIANA ANA LBRNUIANHWEN G“'uﬁmiﬁmm%\uwimammm@ 5 JUnasan
panu waiwniiilunmeiruniady denaiieny 45 DAA AuaGuiniawdeuanddeslududuas davlunin
ffindauRneimrnsesaduieTiugenay widnaGuasuandidenliduduns iWeuanineny 50 DAA
(@AW AWME wazAnz, 2551) wavdniinmnuasuuasiuassudnenieinn %ﬂ%ﬂummﬂumﬁmmmnLm'
YRAUNAR LmeLLMﬂﬁmﬁuiﬂmmﬁmﬁu@\aﬁuﬁ’vﬁn (Smith et al., 1987) ImansnsresuasauaInIsasulsenIuan
Tnelszneuiuuma wiiiles wan m@‘lﬁ‘lun%ﬂsm@ummmuj Wi Nziwgn vivaen e

m’mmemmwsnLﬂumﬂfmumqmmwmnﬂfyﬂumwm Aelalanunsonaunudaeansduld  auidavesn
%‘ﬁfur‘fuﬁuﬁ: ANNUINRDN UATNITALATNHT (Zewdie and Bosland, 2000) SLuﬂ@fiTWT"\mumﬁﬂzmmﬁuiw?‘ﬂﬁm
ﬁi@ixﬁumwmﬁmmmw’%nmn%m Tnasziuanadoaminfiduamna aunsnuazduaudanumion Scovile
Heat Unit (SHU) TmﬂmmLﬁmmw?ﬂq:ﬁuﬁuﬂ?mmmﬂ%%uuaﬂm“lum@w?ﬂ (Scoville, 1912) aINWgANTIN
N3UEtnABNMNITeNLsrINgTaeeny 15-60 I auauNINNd1 60,000 Asell Fausil] 2548-2560 WudnAaTen
Surlszmuenmnssadaduuniinanasie U 2548 anufianisinasaiinueslszainsien 38.3 wlafiaws douludl
2552, 2556 unz 2560 NUdElANARRANAISL A 34.4, 33.0 uaz 32.0 iefimus muday Turnisiinaaion
iy‘l_lﬂi“"ﬁ/l’}u@’mﬁﬁ@f‘mLL@”?@LﬁNf}LLuQIﬁNLﬁINm%u (ANINURDRWATNR, 2548, 2552, 2556 WAL 2560) ol
prdasnIInay @ uazsamiiau Il m@qwmmmu@ﬂ ‘luﬂmuumiuuiwmummwmmmmmﬂmmmmqmmi
LL@”ﬁ‘“’F;I”ﬂ’]ﬁ‘Lﬂ‘LILﬂﬂﬁWi‘ﬂi”ﬂ”N@ﬂ@u‘wmu’]“’@N mummmm@faﬂwuﬁwa?ﬂmvhw@mLﬂuwaﬂivﬁ nageu  Tidludl
tanfuressizing m?m@mumﬂﬂwmﬂwmxmmmmw HANAR  AMAMNNINTUINITLNYIENNT AN
WAZIEAUANINTELLRIELTINA anmsmagaulnanisTuniniium lussaznaiauafisneiu  iedumadenud
inemsnsuazdisinasalllusuian

A8N15ANEN

nemaaesildwinaTusn 7 aneWug laun CA-1119, CA-2419, CA-2344, CA-403, CA-1119, CA-165 uaz
CA-944-a @nesiugar 20 Su  AINARMRAUUASHRWNTANWATaY NPT INTAI  AMZINERT  NIUWNILAY
AMINLNRENEATAERNT 'vTﬂmiL‘ww‘vmﬁmﬁuﬁw?ﬂmmmmmum 104 nQN ‘Emﬂ%ﬁmmmﬂui@mﬂ@ﬂ Flasundn
mfﬂ,m 2 ddandf mmmqﬂ@ﬂlumwmmmm 12 1 Tmﬂmmmﬂ@ﬂﬂ@mumu (AU : Ty - wuvwm 3ada
M| 1:1:1:0.5) LuaLiu@fanmfamkummmﬂmfaﬂ‘ﬂmﬂL@@nmnwmumuﬂmuuu LL@"’Lﬂ‘LILﬂEI'JLN'BN@W?ﬂ
agls 7, 9, 12, 15 (Lﬂuam:waﬂw@fafauwwﬂummmag WRHLIRLAUWINNE 60 DAA (SXHTNARNULAN) ANt
ﬁwmam‘ﬁ'lﬁuLﬁlmmfa“mﬁﬂwmzmmmmw AAINIINTUINIS GaRuTLaAaalsiag) AN NANAR LAY

AN MNsLlszamdnialnanisdy Aol



592 ANIANTINHATNIZADNLNAN

v

ANHULNNAUNIN
thuaninluusiazeng  az 10 ua andaiwiings Tufinarundrsuazanueioua
AMAINNLATUINIG
USananlud
AATIAAuTineds 2,6-dichlorophenolindophenol titrimetric (AOAC, 2000) ANWINILFNAR LT

ANENN19H9
Ascorbic acid content (mg/100 g FW) = (A/B) x [(20+W)/W] x 100

We A Re U3NNRsaeg dye solution 71 titrate fiLdsazanafaasing
B An ﬂ?mmmm dye solution ‘Vﬂfﬁ titrate MU standard ascorbic acid (1 LaaN5u a1 mm\\m)
wW V’]’ﬂ u’]ﬂuﬂ@m“ﬂ@d N@Wﬁ‘ﬂ%u’]u’ﬂ‘ﬁ

Sannnaalsias
WnFretnaNgan 1 g uaaszinliunuaaaliadn uisues Mackinney (1941) UdAAWIIANGAS

suaunaelsilad (ug/g FW) = (0.999 x Abs,,.) — (0.989 x Abs,,)

FunuasuadlaiunasnuazAAtiANLER (SHU)

ﬁfmmw’%ﬂﬁqaﬂﬁqiﬂ@ﬂuﬁ’f@um’m%@uﬁ@mmﬁ 70°C 1flaan 3 41 anviurinsawnfiauanutaudannte
’Lm‘vmmu,mﬂmm@mawmum@vmﬂmmmﬂ 1,000 mg LmeiﬂqLmﬂmmﬂ?mmmnmﬂi&n&nuu@ﬁm (waellnEu
uazlnlalasuelladw) daematia HPLC antufumniAndafiananmuifia (SHU) sngunisssil (Todd et al., 1977)

SHU = amount of capsaicin + dihydrocapsaicin (% weight) x 161,000

nanan/ls
(-3 U a a 1 [ 1 £ £ o dl % o a 1 o
iudayanananndnusAasug luusszay szazay 10 s udthnadl ldun A nilunanan/ls feaunis

nan@n/ls (kg) = [Wwinuaan/udad (g) /1,000 gl x [1,600 m?/ Wuiiunen (m?)]

NINARALNIILSERINFNNS (sensory test) (Unwdnd qm%ﬂ?:amé, w1l
TnennsTunanTnanlas IHATLWWAIINTELURETN 10 AL Tnedhnousinnslnzunusiail
- AR e
1= ladpenn 2 = Watiae 3 = WALIUNA1N 4 = LHANIN WAz 5 = Lﬁmmn‘ﬁ'zﬁm
- AnuwWdWen T
1= Llfwden 2 = wfudeades 3 = wfudediunan 4 = widu@uaunn was 5 = wdudaannign
- AYNNaL Ing
1= nsautiennnn 2 = nsaulien 3 = NFELLNLNAT 4 = NTBLNIN UAZ 5 = NFBLANNTEN
- AuaLing s Ing
1 =gy 2 = 1euries 3 = TAUUIUNAN 4 = TAUNIN UAL 5 = m@umﬂ‘ﬁ@m
NM5AASTIZUTBNAVINADA
NUHBNINARRILLILGNANYS]  (Completely Randomized Design) %n1avnmaaed 4 41 Apmzd
AULLIUTU (Analysis of Variance) aaaldsunsu SPSS ez BLREANNLANANTeIAaAe AR Duncan’s

New Multiple Range Test (DMRT) N1szALImNNLTnis 95%
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NANFANHILAZIANT
AINNNINARBIUINTNTUAIAUG CA-1119, CA-319, CA-2344, CA-944-a, CA-165, CA-2419 uaz CA-403 iv-
Aennawiniiszay 7, 9, 12, 15 uaz 60 DAA thitRmzimniBunniniug aselsilad ansuallsduness aanuida
wazmsmagauAey liuanmanessil
dwinuadn wazkanAR
winuadnzemnn 7 Wuﬁﬁﬁ?ummm:m?ﬁmmmm?% it meﬁf»ﬁﬁzﬂmmﬁa‘zm 60 DAA (Table 1)

T ~ n. A = = P . o ¥ o c o & Y
LﬁuLﬁﬁlﬂﬂUN@N@ﬁ]ﬂ? NUANARTINNINTITESHNRDBUNTTESAN 7 ‘Luvmwuﬂummmqma‘mummmm:@ﬂLLm 2INiAU

Tuiug CA-2419 Inaiunaoninsvaznaaauszay 15 DAA Tinanamse llduansrsiumeatadunsfiufanssas
AnuAd HAWINAU 329.84 uay 346.56 Nlaniusials (Table 1) Anuansy

Table 1 The fruit weight and yield of chili accessions at different ages (Day after anthesis, DAA).

Fruit weight (g/fruit) Yield (kg/rai)
Var. F-test F-test
7 DAA 9 DAA 12 DAA 15 DAA 60 DAA 7 DAA 9 DAA 12 DAA 15 DAA 60 DAA

CA-944-a 044c 095cb 150b 1.71b b577a * 54.77d 117.85c 168.30b 191.86b 447.75a =
CA-403 0.79¢c 081c 266b 296b 6.22a ** 108.39¢c  111.13c  319.73b 354.59b 561.04a =
CA-1119 0.75d 099d 206c 3.88b 6.24a ** 103.17d 135.83d 24562c 452.34b 562.86a b
CA-2344 031c 046c 216b 279b 535a ** 38.81d 57.04d 238.44c 303.02b 422.65a =
CA-319 044c 047c 080c 205b b531a ** 64.42 c 68.81c 1056.12c 269.37b 526.75a =
CA-2419 0.79d 055d 193c 272b 3.80a ** 73.70c  105.86c 239.32b 329.84a 346.56 a b
CA-165 042d 050d 1.25c¢c 3.06b 4.66a * 63.50d 75.60d 176.50c 425.01b 528.64 a =

** = Different letters following mean values within the same row indicate significant different at the £P<0.01 level.

AMNNINHA WAZANENINA

AMAUNEIHA ANNENINA LATAINIULH RN TIsve s A HARN TR LUANF T MaaTR  wasdl
AU NIz TS ﬁm@;ngmﬁi:m 60 DAA lusiug CA-165 fiszeiz 15 Fundenanuiu fanundag
HAlHANUANFNNATANUITEE 60 DAA dauluriug CA-2419 wupmndetaewiEnIzasiadeuTisraL 12,
15 WAz 60 DAA liANUANANAUNNNgDR (Table 2) luiug CA-1119 WANENIHaTIsZEE 15 Uaz 60 DAA
lalumnsinariu (Table 2)

Table 2 The fruit width and length of chili accessions at different ages (Day after anthesis, DAA).

Fruit width (mm) Fruit length (mm)
Var. F-test F-test
7 DAA 9 DAA 12 DAA 15 DAA 60 DAA 7 DAA 9 DAA 12 DAA 15 DAA 60 DAA

CA-944-a 4.63d 6.84c 7.75b 803b 11.67a * 19.60 e 33.44d 45.33 ¢ 52.27b 71.88 a >
CA-403 562e 6.60d 936c 11.14b 1252a * 32.04d 33.04d 60.13 ¢ 77.24b 88.04 a >
CA-1119 590e 804d 950c 1217b 1335a - 28.06 d 34.67 c 55.73 b 68.67 a 72.65a **
CA-2344 4.46e 562d 891c 10.09b 13.79a * 12.59 e 21.51d 57.69 c 68.82 b 78.12 a >
CA-319 507d 560d 6.96c 9.63b 1248a * 17.65d 18.16 d 29.55¢ 53.65b 80.57 a >
CA-2419 552b 590b 838a 885a 885a - 32.98d 24.60 e 55.91¢c 63.22 b 72.89 a **
CA-165 520c 570c 734b 10.11a 10.70a * 17.40d 20.57d 37.67c 61.67b 66.11 a >

** = Different letters following mean values within the same row indicate significant different at the P<0.01 level.
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AMNUANIINARBITFUNLFINENNUAYNAUG AN LA UENMIINNA ANAAIINA LATANENIEA
T e G Iummiwmmmummnu‘luwmwuﬁmmu (mmw AUNIE LATADUY, 2551)

&
a

WINUUYRUGYRIA (Zans Tian, 2554) finsnadn wa‘ﬂuma‘wwuﬂumumﬂwmmmmmummﬂim 5 TUNAIABNLNY
Lmz'lungqqmmw waur Nt anaaziimaasulendniesauiens HZHAgN N19gnIRININazuAns1eiily
‘lmwimmﬁmmﬁmwm (Smith et al., 1987) mummﬂummﬁmmewummvmﬁwmmmﬁLﬁ'uﬁu widamaiwn
veananINAifadu (Gandnud ‘lm‘mqm 2558) LLm‘Luwaﬂwuﬁ CA-2419 wirinuauamsielifiszes 15 DAA 134Luﬂﬂf§mnu
ALTEEHAgNUAY (60 DAA) silaraiiasnatndminus anundiene AN ATINIEeTeINATIszE: 15
uaz 60 Tundsaanuu umslﬂmﬂmﬂu (Table 1, 2) m‘l,wmmmwvlmmﬂuLuﬂﬂmqnummnmLu@mamuwuﬁﬂu I
wnmmLmvmuummﬂmLufamtmummmqmmvm naseulunIzeas
G LIBT RFGIT:

anmimeassnd L RinnAmiuTaeaminia 7 wug Lﬁuqﬁumm:ﬂzmilﬁuL’?{ﬂqﬁﬁuﬁu AT ANgeqn
fiszy 60 DAA Tnelustug CA-2419 fldgeiigaie 83.92 mg/100 g FW sasasanAeriug CA-319 fifinnainniud
83.66 mg/100 g FW uaiug CA-2344 ﬁmﬁmﬁ@mﬁ@ 32.73 mg/100 g FW ilaRansnunwinsvasaaseuiiszes 7, 9,
12 uaz 15 DAA WUWUG CA-403, CA-2344, CA-2419 uay CA-165 lANAnNHNT lHANuansinaiunieats
lunnszaznsvmuINa (Table 6)

annammeaeandlidiuinBunnAmidudndusie 7 Wug ﬁLLmIﬁuLﬁ'u%ummmqmiﬁmmm
ﬁumﬁuumnﬁmﬁummﬁﬁ FaganAdastaNAdET89 Kumar and Subba (2009) $7ENNUIN WINUEAN 17 ANERUG
fiBunnAn TR Uz tesanuediderldidudune wazazanauiieninuituaudunaunusie dudaaty
pendelunziemesiug ‘Cherry’ waz ‘Monica’ ﬁliﬁmaﬁmﬁu%lm:ﬂmmgﬂﬁm@;mdﬁiwm@‘d@u (Opara
et al., 2012) wianenUAsEwLINUTNAARuTees African eggplant (Solanum aethiopicum L.) lunagauiian
gandnlunagn (Msogoya et al., 2014) nsilasuuaseaniinnimiuivewanuaisasuianinainainuant
adavsnauuazydanaiuian 1dun Wug (Stevens, 1974) ANTNUWINABNUAZNTUANTIN (Weston and Barth,
1997) i:ﬂ:miz\gﬂLLriﬁLﬂuﬁ%Tﬂﬁziwﬁmﬂaxmwﬁﬁﬁ%w’%wm@@mm‘wmawamquﬁmﬁmmﬁmﬁﬁ (Kader, 1988)
U3anaunsalsias

anmsnaassnLdnBinnaelsiladlunsnafusfiszarnaimunnasefulauuanssiuneads  Toe
luwsnWug CA-403, CA-319 uar CA-165 ﬂ?mmm'a‘l}ﬁ\lm’ﬁmLﬁu@;ﬁummwzﬂmﬁuLﬁﬂfﬁ;mﬁu Tuug
CA-1119, CA-2344 uay CA-2419 Fanmnaalsiladreudnenediluusazszzniaimnnaess dauiug CA-944-a
Bannnaelsiladiianamuszarneimungestaiisnniy Tnewinie 7 Wug ﬁﬂ?mmmﬂﬁlm’ﬁﬁ%mﬁ?w:
60 DAA filAnatjsz1dne 0.01-0.04 pg/g FW (Table 3)

anuamImaaenLinliinueaelfladlunansniimsAeuuasansineiull  eieiadunszaans
WANFANNTBIRUGNTIN Wiflszer 60 DAA w?ﬂnﬂﬁuﬁ:ﬁﬂ?mmm@‘lﬁﬁlm‘rﬁmﬁqm iasannuarinnaneiuduns
FenenndesiuaniAdures gams lifn (2554) Toneeuin avniwgiudyasAlusrerBudmAinsangs
fddenden uandsududdenduanfusfunadubuiion Snetenndus 6 szor laanedideadudaseny
Uszanns 39 DAA u@iden-dn fengulszanns 42 DAA uduasgeu fiangilszanms 46 DAA Wluduns angszanos
49 DAA unsiluBunaduGuiion ﬁ@ﬂﬂqﬂizmm 52 DAA LﬁuLﬁmﬁuﬁwuluw’%ﬂﬁuﬁ:ﬁ@m@uumﬁuﬁmﬂﬂqu
(RNAN ALINNT WATATUE, 2551)
anmuaswadladuuaasuasArfailanntEn (SHU)

Fanauasuadlaiuuaas (capsaicin waz dihydrocapsaicin)

anmmeassvLdBinnansualleduuesslunimi 7 mﬂﬁuﬁjﬁluwummmmmmamﬂfﬂ%uu@ﬂm’
lunaninilszez 12 DAA anduRUg CA-2419 fnuseusiszay 7 DAA Wnuansundlofuuessasifsdunuszeay
iuAenflifiumnniu Tnefiszas 60 DAA ﬁﬂ"]znggmmer;iwﬂﬂ'wﬁﬁmﬁﬂﬁtg@lqmmﬁﬁﬁmm:lﬁuL'ﬁlmﬁlu 7 Tneilunsn
Wil§ CA-944-a, CA-403, CA-1119, CA-2344, CA-319, CA-2419 uaz CA-165 Hisunansuatllafuuessdiviniy
2.20,1.14,1.21,0.97, 1.10, 1.56 wag 0.64 mg/g DW AINANAL (Table 4)
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ANATRAINLERA (SHU)

AMNMEAMINARINLFY  AndaTiAnainTimnuduiusiu R nansuaL leunes siwd lunaninia 7
aeug  AeRAninguium KTz zMITINIRmATIRNTY  uazAfTTiAsdnTeEny iR AsnngaTisyay
60 DAA Tne/lusiiug CA-944-a fiAngeiianie 33,830 SHU uazlwiug CA-319 fiAnreriianite 17,704 SHU (Table 4)
aanAdasfuALL g el leduues siw lunandn (Table 4)

Table 3 The vitamin C and chlorophyll contents of chili accessions at different fruit ages (Day after anthesis, DAA).

Vitamin C (mg/100 FW) Chlorophyll (ug/g FW)
Var. F-test F-test
7 DAA 9 DAA 12 DAA 15 DAA 60 DAA 7 DAA 9 DAA 12 DAA 15 DAA 60 DAA

CA-944-a 757c 6.94c 851bc 10.08b 3522a b 0.43 a 0.32¢c 0.40Db 0.38 b 0.04d **
CA-403 642b 759b 759b 930b b52.76a . 0.26 ¢ 0.30 b 0.26 ¢ 0.46 a 0.04 d **
CA-1119 524c 7.59cb 7.20cb 982b 68.34a i 0.25a 0.29 a 0.25a 0.27 a 0.04 b **
CA-2344 10.21b 1259b 11.13b 1428b 32.73a . 0.19b 0.25a 0.19b 0.24 a 0.04 ¢ **
CA-319 6.02c 1047b 11.00b 11.52b 83.66a i 0.25d 0.29¢c 0.33b 0.36 a 0.03 e **
CA-2419 6.68b 720b 943b 851b 8392a . 0.16 b 0.18 ab 0.18a 0.16 b 0.01¢c **
CA-165 668b 930b 720b 916b 53.24a - 0.37b 0.36 b 0.38b 0.45 a 0.04 c **

*k —

Different letters following mean values within the same row indicate significant different at the £P<0.01 level.

Table 4 The capsaicinoid contents (mg/g DW) and scoville heat units (SHU) of chili accessions at different fruit

ages (Day after anthesis, DAA).

Capsaicinoid (mg/g DW) SHU
Var. F-test

7DAA 9 DAA 12DAA 15DAA 60 DAA 7 DAA 9 DAA 12 DAA 15 DAA 60 DAA
CA-944-a 0.00d 0.00d 0.13¢c 0.61b 2.02a ** ND ND 8,746 19,663 33,830
CA-403 0.00d 0.00d 0.62c 0.89b 114 a > ND ND 13,219 14,374 20,433
CA-1119 0.00d 0.00d 0.19¢c 0.21b 1.217a ** ND ND 3,566 6,235 19,441
CA-2344 0.00d 0.00d 0.24c 0.39b 0.97 a > ND ND 13,345 16,831 21,304
CA-319 0.00d 0.00d 0.24c 0.31b 1.10a > ND ND 5,482 7,144 17,704
CA-2419 0.04e 0.17d 042c 1.39b 1.56 a > 1,699 5,921 14,417 17,343 27,063
CA-165 0.00d 0.00d 0.07c 0.20b 0.64 a ** ND ND 7,969 12,450 28,492

** = Different letters following mean values within the same row indicate significant different at the P<0.01 level.
ND = no-data.

anuanmaaasEunnssuallatuneadiarArfgiiaonaifinlunsniuan 7 anawug wudr Bunmans
Lmﬂvlsn%uuﬂﬂm‘ﬁum‘iﬁmLﬁu@\ﬂ%umm:mma‘ﬁmuwmr;m wansinarly Tuusiasiug TeganadesTaAsees
AUAN ALNE uaZAMY (2551) ey szaznaimuTeNALAZANT TR TasNENTITAM M IWAILLLY sigmoid
cuve Aa Binnandaludaunduasidersnn  wazidleszazmairuntesaiinty  Bunnandeiiisiu
LLﬁﬂ"LGn%uuﬂﬂm‘Lﬂum@wﬁmﬁmﬁﬂﬂfﬁm@ﬂ@‘ﬂmmmmiﬁqmevi‘LLm Lﬂumiﬁz\aﬁuﬁﬁmmnﬂﬁﬁ?m dehydration
synthesis reaction e vanillylamine uaznanlasiugnedu I sLMﬂ@WﬂLﬂuZQ’]i‘LLﬂﬂvLsﬁsnuﬂﬂm (Aza-Gonzalez et al.,
2011) mwﬁmzwmﬂ,mmiﬂmu@mﬂmvwmmmmmm‘wm@mqmm Lmu@ﬁﬂumﬂwuﬁ MmNy Inelaniy
a8N9Ee U NN UAZNII9ANI7816)21107 (Lwai et al., 1979)
NMSNARALAMNINNNLUSEAMANLA (sensory test)

ANMIAgeLANMNNNTTaMANTA Tmﬂiwﬂmuummmm ATNNTDL PN HAZAITNTOL
Tnesan nudraamidneesinia 7 aneug ummeumm”mwmmmmwmu LLmummmemmmmvm 60
DAA (szaizgnuns) tneluiug CA-403 mumumwmqmmm 5 AU LL@Z‘LA@EIVIQ@SL“L&W‘LAQ CA-319 A8 4 AZUUU
(Table 5) AANNIDUUBINWIN WWUE CA-403, CA-1119, CA-2344, CA-319 uaz CA-165 ﬁﬁ%ﬂluﬁummwzﬁmmm
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T ummm@m\mmmwﬁv 60 DAA luiug CA-1119 uay CA-2344 mﬂmmni@umm‘w 3 AzUUY Auiug
CA-2419 uaz CA-403 fisvel 15 UWaz 60 DAA ummmmau"l,uLmeqnu‘wwmm g CA-944A fiTANANNTL
mmm‘vav 12 f;wmm@nmu AD 3 ATLUL mnuummmm@mvmmwma‘vwmLLm (2.33) (Table 5)
AumTdeneswinta 7 antwug TlAamAIRN IR AT Nﬂ’]u@ﬂ’&ﬁ%ﬁ“’ﬂ"’ 60 DAA (Table 6)

o

douAzuuLAINTIaL AN WUGN wa‘ﬂuumwuﬁ CA 944A, CA-403, CA-2344, CA- 3']9 uaz CA-2419 fpaugayl

T.ﬁ]ilﬁ")ilLWN‘H%W’]N‘?WHWWWHWN@V}LWNﬂJu ummmm‘uﬂv 60 DAA Nﬂ"]ﬂ'ﬂllﬂ]'ﬂ‘].lﬁﬂ@ﬂﬂ 3.67 AT LLuu mu‘l,uwuﬁ

a

CA-1119 uae CA-165 Nﬂ'ﬂll‘ﬁ@‘].ltﬂﬂi'm@ﬂ@ﬁ%ﬁ‘vﬂw 15 DAA mu’Luwuﬁ; CA-944A uaz CA-2419 Vlﬁ‘y‘f;lo, 15 uaz 60

q

DAA HaauTaLlnssN uANFAN9R W40 (Table 6)

D

Table 5 Spiciness and crispness scores of chili accessions at different fruit ages (Day after anthesis, DAA).

Spiciness score Crispness score
Var. F-test F-test
7DAA 9 DAA 12DAA 15DAA 60 DAA 7 DAA 9 DAA 12 DAA 15 DAA 60 DAA

CA-944-a 1.00d 200c 270cd 3.00b 4.67a i 1.00¢c 1.57 bc 3.00a 267ab  2.33ab **
CA-403 167cd 1.00d 233cd 3.00b 500a . 1.33¢c 1.67 bc 2.33Db 2.67 a 2.67 a **
CA-1119  1.00d 1.67cd 267cb 3.00b 4.67a i 1.33¢ 2.00 bc 2.00 bc 267b 3.00a **
CA-2344 1.00d 200c 233cb 3.00b 4.33a . 167c 2.33 bc 2.67Db 267b 3.00a **
CA-319 1.00d 1.57dc 2.00c 3.00b 4.00a i 1.00¢c 1.00¢c 1.67 bc 2.00b 2.35a **
CA-2419 133c 133c 267b 267b 433a . 1.33 bc 1.00c 2.00b 3.00 a 3.00a **
CA-165 1.00d 1.67cd 267bc 333b 467a - 1.00¢c 2.00b 2.00b 2.33 ba 2.67 a **

*k —

Different letters following mean values within the same row indicate significant different at the £P<0.01 level.

Table 6 Foul-smelling and overall preference scores of chili accessions at different fruit ages (Day after anthesis, DAA).

Foul-smelling score Overall preference score
Var. F-test F-test
7 DAA 9 DAA 12 DAA 15DAA 60 DAA 7 DAA 9 DAA 12 DAA 15 DAA 60 DAA

CA-944-a 467a 433a 233b 167b 133b i 1.33b 1.67b 3.33a 3.67 a 3.67 a **
CA-403 500a 433a 233b 167b 133b . 1.67b 1.67b 3.00 ab 3.33 ab 3.67a **
CA-1119 433a 4.00a 267b 233b 1.00c i 1.00¢c 1.67 bc 3.33 ab 3.67 a 3.00 ab **
CA-2344 400a 367ab 3.00b 2.00c 1.00d . 1.67d 2.00c 2.67 bc 3.00b 3.67a **
CA-319 400a 367a 267ab 233ab 1.00b i 1.00d 1.67 cd 2.33 bc 3.00 ba 3.67 a **
CA-2419 400a 433a 233b 1.67bc 1.00c . 2.33 bc 1.67c 2.67Db 3.33a 3.67a **
CA-165 467a 467a 267b 133bc 1.00d - 1.33¢c 167c 3.33a 3.67 a 3.00 ab **

** = Different letters following mean values within the same row indicate significant different at the P<0.01 level.

mnm@maémi'wma‘uimﬂmﬁuﬁwr}fuwudww?ﬂﬁmﬂ 7 uar 9 JuudsmenuIuN HAy LLuuWJ’mWﬂUfiﬂﬂﬂ'ﬁ
Winsvezay I iesannuiluszesindndalifanuin mummummmuummmn muwmmm 12, 15 uaz 60
DAA Anz LLuuﬂQ’mﬂ]‘m_lellLLLv’lﬂﬁl’]\‘mu@’]“ﬂLﬂuLW?’]”Wﬁ‘ﬂNﬂ’]’mL‘VIN'LLL‘II‘E]"JH@F;I fnduven  uasflsadafifinunnty
ﬁquﬁuﬁ CA-2419 Tiazay 15 Sundananunu fazuuunnugeuingsnlsiunnsafufszes 60 DAA (3.33 llay 3.67
ANNEL) LHesannaniianumiudaatiesuasiinanunsenindiAeeiuszay 60 DAA uAfAnudatian Asiany
mm:mﬁzﬁmﬁ@mamLﬂuw‘%mmzm@'@u

dgUnanisdn
annsnaaesdnsnasladnwinduniwug CA-2419 fisziy 15 Fundenanunu wnzdwiunsuandy
winszeznadan esannilanadnias ﬁzﬁ”ﬂwmz@mmwmmmﬁﬁ Hazuuuantauge uaslitanangaladuansng
Auiusre 60 JunaInenuIu
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Development of Seed Pelleting with Essential Oils for Organic Lettuce Seeds

a - a ¢ o =
’ﬂqﬂmﬂ UTEAN LLAZINNITIE L%@HQ-J
Usanee Norahim' and Wilawan Chuaboon"

UNAnga

nafnszAuAnadduTesansatminTuensseanite 4 1iia Ae INAANTIN IARAZIAN IAATILAN
wazTFlafn LLmqmﬂa‘mummmmﬂumawammmmmmme;m@ﬂummimmmmma P. carotovorum subsp.
carotovorum mmwuﬁ T-TU021 éﬁ\‘iLﬂu seed born pathogen Wa LWN‘M’]@LQJ@@M&IMEWQﬂ AN UNITNARNRILLLIL
Completely Randomized Design (CRD) W1 mmﬂmmuw'ﬂmvmmqﬂmwmm‘ymummwmu 0.15 WAz 0.2%
mJiyzmﬁmwmm‘lunwaummsmmmmLﬂjfamﬂwuﬁ T-TU021 Imﬂumumuﬁuﬂﬂmqmiﬂumm@ﬂwnrm 1.72
WAz 1.81 [IURALNAT UAT Lu@u'mmummLﬂmmummmmmmuuu@mymmmﬂmﬂummﬂiymmﬁmwmmm (0.15%)
mw‘ammmwuﬁﬂmmﬂivmu Chitosan-Lignosulphonate Polymer (CLP) ‘Wm’m'ﬂivzﬁ%ﬁquwﬁmhﬂwmLmN
nswsniALInessundn dsenausmsilefidusnonneen 86.10% AYINEISU 4.07 WUANAT AINEN9IIN 3.18
IUALAT  wAzARLTNIUNAALN  (15.68%) miﬁﬂﬂﬁ@“ﬂm%ﬁmmm‘lﬁﬂuﬁuuwuﬁﬂﬂﬂaanm‘lﬁ@ﬂé”u”lﬁumi
aunameniudaiugieduwidaingu 1 idaunwlussignaunssunauanuiasield

£
o

AdAY: NstAdeLman TeawdAnug Wsiunenszime aNudausesiung

Abstract

Studies on the concentrations of four essential oils including: moringa seed, neem seed, black cumin
seed, and anise seeds and an appropriate lettuce seed pelleting for plant protection against P. carofovorum
subsp. carotovorum T-TUO21, which is a seed born pathogen and increases seed size by pelleting was
performed. The experiment arranged by CRD. It was found that an extract from the essential oils at concentrations
of 0.15 and 0.2% were effective in inhibiting the growth of strain T-TU021 with a diameter of inhibition zone was
1.72 and 1.81 cm, respectively. At the lowest concentration of the best available (0.15%) of black cumin, the seed
pelleting in Chitosan-Lignosulphonate Polymer (CLP) binder was most effective in promoting seedling growth.
The percentage of seed germination, plant/seedling height and root length were 86.10%, 4.07, and 3.18
centimeters, respectively, and rotten seeds were reduced (15.68%). The knowledge from this research could be
applied as a model for deployment in developing to other organic seeds and quality industrial-scale seed

production further.

Keywords: seed pelleting, seed born disease, essential oil, seedling vigor
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unin
o ¥ A o | o A e ° a N 2 oo '
dnniawiavizadnniavenievilunenieniintsinaaauazlsznauatms anvisdsiigniAmisinguinig
~ Y = o o aa a a = a a - L.

a9 Selsznavusmaanfiulawen sdu uarlesiy wenanBdaildsiud uariansuaufesnduaus (antioxidant)
waeTin LLm']‘wmﬂ?ummummmmﬂ@nim@mquﬂummmw’lmuuumsﬂ@nwﬂmu (hydroponics) WARNEINTEUA
pudasnssilnaenalaensiiteansiinananssuunisndniisdusd v ldinadasuididuidemnimas
pa1aNnnNdEnadnlgnuulinu anUBinmmnilnadnadnawidifiuunnty  avhldinessnasenisudn
A g va P A A Ao o R 9 A a4, o, oA Te A oAda 2L o g va
Waliiuansesnisresman  Tuundgnianinasdesiinistgnivaedesiadiasinluiuien - deinlinatdoym
MIATANUAZNTzLNATE TN IULNIINTY  Aaenawde lsaitu T iaaunsnazanay luAsmnfrlaanouu
anauriadeannsnmenenllivwdniug  Insanizlsaninaziiinan@a  Pectobacterium  carotovorum
subsp. carotovorum (¥3® Erwinia carotovora subsp. carotovora) d4lsauiiazidulsafiinluuasinisszunm
unsnszaneaeinandnaanein Winanan@aaasnann wuldvsluudasgn Tsafiu uazlunandnanizanssasmiie
(ARDs qmadiaed, 2561) nstlasiunanlsauiiazdoulnnldansiaintenisinemsiuieduginisunssyunaly
wtlasilgniviniu Tnedgasnaradunisudtiymndanaws) Wesannidefialsaninazudalifnsnislanidssd@nsnmn
Tunsdnenleadnanls  Gedsnisnaddss@nininlunisdanislasaninazhanistdesiy  wazudnnistesium
aa a Y @ a ¥ & . A oA & o oA
angapensldiuaaflsaannisiuileousnsdalsn (disease free seeds) lat@wzNTENNNAARUENINANE
(W3 Uazgn, 2549) 1y wRaRLsHINaan Tneanizinniawia fedaulunfoniaenldiuaaiugnindaauansiainidn
Teannetiosiundnlsafanianafauniumdn  naanaunistiesiumdnniainlonlussasfundn Aetiundaniug
fnaganamieialyl mmﬂumLﬂul,mmwuﬁwmum';rm@'aumﬂ,mm@miﬂgmuuLWfaﬂmﬂum@m‘l}mwm feansiadl
vangaiafifisandadudunnasreruuazdndians mamummummfawamal,ﬂmmm@mumim

wieuglusruumardairawsdiduiniasufiflanud iy wastagudaiugiidlussuunsuanivg
a A ey \ a A o = o o > A A a Ao 5
guvstdoulugunannsruunmandaiauuueiviall - asdadudesnduluninsgiunisndnitdunaemeiaunsald
winiuganszuunendaiuuuaRld  (ddnemsnmsgiunsensdunid,  2561)  udwdemiugildluszuuinees
AuradlliannsninfaUAEAARN N SNEAT I memmmmLmmwuﬁ‘wmmmL@nuﬂmmmmiﬂgummuh
ulaanwms mumﬂ@mﬁmmm\mmqm@mquu,mmm‘lumuwmmmmm@mwuﬁ“imﬂmiwaﬂme‘lmmmmiumw
deaznanlumsUfiRnuluulasnsms muamsdifmesssmuainanitansnsodesiurdnlsniaiiamn
Auwdanug Tnaaoniannisdnendseaisiannsaldiduduiuusilllszegnsinedsuldluniswmunisnaniudn
RughrauEniagu - Mg luszAugnavnssusialyl

A8NSANEN

miLLEIﬂL%y'a Pectobacterium carotovorum subsp. carotovorum mmqt'im‘ii’naz

LL?;IﬂL%‘ﬂ P. carotovorum subsp. carotovorum mmcﬂ?mﬂ’]mmﬁﬂﬁﬂmmLLﬁfJﬁLL@mmﬂ’]?LﬂﬁLm
ﬁn'ﬁ'umﬁum”aw{m 1838 cross streak U817 Nutrient Glucose Agar (NGA) ﬂuL%aﬁ@mmﬁﬁm (30-32 B4AN-
Lﬁﬁmﬂﬁﬂm L‘flumm 48 dalus Benlalathpesfifidnwarana naNyu RnFauidudu (ﬂﬁﬁi‘ QniTel, 2547) wazninli
lﬂ]@‘l.lﬁ"&‘Vlﬁ ImEINNg cross streak uummaﬂm'lvlwm 23 A% LmemLsn@mm]ﬁmnmq”l.ﬂwmmummmm@m
TumsrieliiAalsauuinnauiadasns i iRuiuiendeunsialatisesdenaadniy P, carotovorum subsp.
carotovorum annvihAwasiludnnia ﬁuﬁﬂﬂu@mwgmmﬁﬁm 24-48 dalan uazfuidaiirieliinlaali
vl 4 asrniaidaa (Ganassal ey, 2551) el lunimasessield
nsaRALNuTaNsTLE

SL“Lm’]i‘V]ﬂ@’ﬂ\‘lﬁﬁ"jﬁﬂuﬂﬂJ\I‘Q‘ZLW;I@WH’&HLLVLW? 4 afin lun wianzgn winazon wiafiausn was e
Tmﬂﬁmguvlws%\mmmmum’lﬁ@z@ﬂm wdav et RTse N T dRe AR N TN Ay (hydro-distillation) lag/ldaman-
douayulng SO (n§u) : 10 (Hadams) ﬁwﬂummtmﬂﬁiﬁ%gnLLﬂﬂmmiﬁ waziusnE I3 luaanuiatlagiin
‘ﬁaqmmﬁ 4 aaAtaidina (51 aNnAEnNg, 2554) iesan1maaevsialy
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mswmmuﬂ':nummsnmmﬁ”qsi'uuaumua’lumsé’ué”’aﬁya P. carotovorum subsp. carotovorum

')’NLLNuﬂW?wﬁ]@@\iLLﬂJuz\ij@ﬂm (Completely Randomized Design: CRD) TneyinnnsAndenLaznAdaL
Vs AnBnmaessnsataie 4 Tin fananndnady Assduanududi 005, 0.1, 015 war 0.2% lunsdudade
P. carotovorum subsp. carotovorum luaninwiestiiEnng fqeds paper disc NAgaLTALISUHLNTYANEE
mammumm%uummﬂgﬂqL%ﬂ NGA ﬁmmm%@ P. carotovorum subsp carotovorum (ﬂ?‘mml,%ﬂﬂixmm 10°
cfu/ml) (ARgs qeianlatl, 2547) Lﬂ_l?'ﬂumﬂmmﬁmﬁmmﬂmmﬂmuu\mwﬁﬂ (negative control) WAz copper
hydroxide (positive control) 393 21 ﬂ?i‘NfJﬁ 1 8L 5 1 Fail neABT 1 umw@mwmwvsu 0.05% NIINATN 2
mmumm“mm 1N 0.05% N938AaT 3 u’mummvmﬂmﬂum 0.05% Ns7uART 4 muuﬁ@m“mﬂ?ﬂmﬂ 0.05%
933337 5 muummzmmmgm 0.1% N253ABT 6 LNTUMENILMERZLAN 0.1% NIRRT 7 WnsfuvaNszivenTiensn
0.1% n333Aa7 8 WnsfumansmelTlann 0.1% n3suAan 9 ﬁﬁﬂummuwmqu 0.15% N99337 10 tnsfumenssivel
2190 0.15% N33R 11 snsfunensymeiiausn 0.15% nssudan 12 insfuvenszimaTlafn 0.15% n9saidsd 13
hsuneNszmENz 0.2% nInddan 14 dduvenszveaan 0.2% naskasn 15 vnluvensmvediausn 0.2%
n953337 16 ﬁﬁﬁuu@umuﬂmﬂ%ﬂ 0.2% N33887 17 §n31Adl copper hydroxide 0.05% n95337 18 aawAdl copper
hydrOX|de 0. 1% ﬂ';s‘imﬁ‘ln 19 g13LAN copper hydroxide 0.15% N991AEN 20 @13LAR copper hydroxide 0.2% N79873
7 21 thilssinde

AIALAZLTUNNEE ‘EmﬁmLé’umu@uﬁ’nmqﬁmmﬁu&q (inhibition  zone) AwATZiiNANNLLTLTIULAE
WReufiennnuuAnsNsaesAeaenERAlag Duncan’s New Multiple Range Tests (DMRT) poalilsunsnd1idag
R iilednidentiinveansaiaiiefiiszdndnmlunstudadeanmglsaninas @nslududnly
NINBNLNRANUS

m"aa"zmmgﬂﬁ’uﬁ:am%ﬂ UNEAGLLIUARRY P. carotovorum subsp. carotovorum ANIDNDYW 10° cfu/ml
ARNINAARUFENNIALAY LLZ‘]ZE;QLuﬁﬂﬁuﬁ:‘lﬁuﬁ\‘iﬁﬂuﬂ’]ﬁﬁﬁLﬁuﬂﬁﬁ‘%uﬁiﬂvl,ﬂ

mswnsandanlszau Janlszanu Usznausag 1) Chitosan-Lignosulphonate Polymer (CLP) tinlalngnu
3 e fifus aruau 3 ndu avanalu 1 wlefiFus acetic acid 10 Nadans udhansazanedildluansu 1 ulefifus
sodium-lignosulphonate (sodium-lignosulphonate 1 NN W& ¥ 100 Haaang) ludnadou 9 : 1 (Judns dpsymin
LAZADLY, 2553) WAz 2) Gum Arabic (GA) Iagilin GA aranenin WA 45% wiv (Answae nnalann uaz
yeyH 73, 2557)

NNSWANLNAR ﬁqﬁﬂﬁuu@m:mmNmuﬁm"mﬂi:mu CLP uay GA WildiBuns 10 Jadans muasy
TmﬁrﬁmuLiuiummﬁﬁﬁummzmﬂuﬁmQﬂj‘zmuwhﬁummL*ﬁ’mﬁﬁuﬁmm meﬁﬂizawaﬁmwﬁiumiﬁu&amilﬂ?m
ulnweaida P. carotovorum subsp. carotovorum annda 3 LA AR UgEINNIALTIRUIL 1 ATaNTN AgniL
Fanilszanu uBauiiausaensld copper hydroxide a1uau 2 ndu wanasludanilszanu CLP uay GA Tldisunas
10 NananT mni’fuwmmﬁmﬁuﬁﬁw pumice 8RNI pumice 150 NFN : WAANUG 1 AlanTu LAYNANANAYNATL
‘Lummumwmummm@mwuﬁnaumﬂ (@m‘wm nslan wazynydl @3, 2557) MNUKUNNTNARRIULL CRD n93138
A% 3 ﬂii‘m']ﬁﬂi““ﬂ’m_lm")?‘_l N953337 1 memmmummmmawranmﬂumwauivmwuﬂivmmﬁmwmm‘lumi
Lm@@u CLP 331337 2 mer;mmmummmLm@wmmﬂmuummvmwmﬂa?mmmwmmlumﬂmmu GA ﬂ?fm')ﬁ
7 3 wisinaLiAnTenendae copper hydroxide 0.15% ‘Lumim@a‘u CLP nssiAadl 4 wdndnnnauffinige
Waneae copper hydroxide 0.15% U&N9AABL GA NIRRT 5 WARNNALAATaNan AT TginTe s
\AABY GA N38ART 6 WaRKNNALRRTanandastniiaaineluansnaen CLP nssudan 7 wandnniauiifinige
LAZNIINART 8 WiAnNALING

ﬂi:l,ﬁuﬂi:aw%mwLuﬁmﬁuﬁfﬁchumiwmﬁqmﬁﬂﬁummnuﬁ Lmzﬁm“ﬂmﬁﬂqmmﬁﬁm (2843 BIFNLTALTEIA)
ﬁﬁmizﬁmm@mummLL%QLLNMQLuﬁmﬁuq’ﬁlﬁu?ﬂmmu 3 dew  Deeusmiiuarsudeuseanndaiisoselui
NIATIREALEATINITEN NIFTATUBNAMULTILINTBIFUNRT LAZBRTINNTIAT AL IAISEDALAZIIN Lﬁifaﬁuﬂ@”qmq
7 §u 1843 Blotter Method (International seed testing association, 2006)
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NANNTANBILAIRNTOL
miLLﬁmﬁyﬂ P. carotovorum subsp. carotovorum mmmiimﬂ’ua“
mmammﬂmamLLqumﬂum'ammmimmemmnwmﬂﬂ‘ll@u naN Yu amn duenadndes (3anassal
mﬂum 2551) a1uau 27 @nenug uav deamageumnugunsolunnmelifalaatnng wud L‘%’ﬂ@ﬂﬁlwuﬁ
T-TU021 HAdNaNsngegalunisna liiinlsanazuuinnig Tmﬂﬂfaslmnmmn’]ﬂmLuﬁmm@umuu@u malu
24 2% (ARST Qea0Tel, 2561)
msvnmaumflummenﬂnm‘ifflﬁ’uuamvmﬂumsﬁ’ug’qﬁy@ P. carotovorum subsp. carotovorum
AnuddnssnsainTnTumen st e e TuAnTissAuAnududy 015 ey 0.2% uﬂsvammwmm
Iummummsmmmmmﬂ P. carotovorum subsp. carotovorum mﬂ‘wuﬁ T-TUO21 Imﬂmmumuﬂummqmmum
AN 172 uay 1.81 [uRMAS Tnadilsr@ninnamauminiunssudsarunnsaansail copper hydroxide

Tranudnnacndnduaesasiall copper hydroxide lszneusie 0.05, 0.1, 0.15 Wwaz 0.2% NUsz@nsnn

D)
o

1‘L.Lﬂ”l§‘?;|‘1_lf;|\1LT’B@']M[F]I?@IG]EINLﬁum’]uﬂuﬂﬂﬂﬂﬁﬂ’]ﬁ‘ﬂ‘]_lilﬂL’ilf\]ﬂwﬁm_l 1.81, 1.85, 1.91 uag 1.94 IURLNAT ATNAIAL

v
o/do

(Table 1) mumuw'ﬂm”mammmmuquiiﬂmmmrmmewugLLmLm@mmra‘llm‘lumummummmmuu@ﬂmq
800 ppm {u@gﬂmummﬁﬂﬂummuuﬂ Tnellilufiufideuaesnannissenteandn uininisldingdunes-
sywefsyAuANdaduINnNd 16,000 ppm  ArAHalHERIINITIBNTBUNAAAAAS  AIELUANAAINAIINITANE
ﬂizamﬁmwmmﬁﬂﬁumm:mﬂumma@uLuﬁmﬁuﬁj’miﬁﬁﬁqﬁqﬁmmm’quﬁ'}ﬁw'ﬂuixmﬂﬁ%ﬁmﬂ%’@mmmmu
?’Juﬁx‘ima‘ﬁﬁﬁ\iﬁx‘lmiﬂ@\‘iﬁumﬁvLuﬂ‘ﬂ@\iﬁﬁﬁuﬁ@mvmaﬁ'm (Leopold center for sustainable agnculture 2008)
IALAINHANITNAABINLII mmummymmmmﬂumuﬂiummmmﬂumaﬂummimmmmmmmmmhmumm
AAAARNTIL Hafez (2008) 1/1mmﬂuﬂavmmﬁmwmmmuumﬂum‘lumimwﬂmsmLﬂummm‘lﬁmmmmﬂuummﬁ
W9 Immu,mmwmwumﬂmuw@mmﬁﬂmﬂummmmmmu 0.5% Fulefifusnsindereslsamiindeanas

L‘M@@ 7.7% Lll@W]F;I‘]_Iﬂ‘l_lﬁﬂﬂ'}UﬂNWLﬂ@ﬁ‘L"’ﬁuﬁm’]iﬁlﬂLﬁ’a 52%

Table 1 Efficacy of essential oils inhibited growth of P. carotovorum subsp. carotovorum by paper disc method.

Treatment" Diameter of inhibition zone (cm) Treatment” Diameter of inhibition zone (cm)
1 1.12+0.35 b” 12 1.2240.12 b
2 1.04£0.24 b 13 1.47+£0.12 b
3 1.28+0.15b 14 1.29+0.31b
4 0.89+0.24 ¢ 15 1.81£0.54 a
5 1.34+0.31b 16 1.28+0.18 b
6 1.12+20.21 b 17 1.81+0.21 a
7 1.32+0.14 b 18 1.85+0.21 a
8 1.01£0.22 b 19 1.91+0.45 a
9 1.44+0.24 b 20 1.94+0.26 a
10 1.22+0.12 b 21 0+0.00d
11 1.72+0.23 a

" Treatment details were above described in Materials and Methods.
# Means followed by same letter in a column are not significantly different according to Duncan’s Multiple Range Test (P=0.05) with R
program.
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mswmaﬂumwuﬁaLstmmﬁﬂﬁ'uﬁ‘:Wﬂmfﬁﬁuuausxmzl

N19ATIAABLAMNLTING

mﬁmnLﬂﬁ@uwmmﬁmﬂTﬂmmm”f;ﬂﬁf]ﬁumua‘ﬂ,ﬂﬂmnLﬁﬂuﬁ?ﬁﬁa‘vrﬁummLﬁ’mﬁu 0.15% #ils=AnBnn
mwzﬁﬁluﬂﬁﬁ‘ﬂuﬂ\‘iﬂ’]imimm'ﬂ\ﬁL’H'ﬂ P. carotovorum subsp. carotovorum mﬂwuﬁ T-TUO21 zﬁNLW'ﬂm?mmfmfﬂu
ﬂ?wmmﬁmwmmmuuu@mymmmﬂwﬂum?waﬂmemﬂmmum WU N9RARR 1 AR MALfIRATenandae
dfumenssmeiiousn 0.15% lugaedey CLP Hise@ninindlunsnsesuilasifudaongen 86.10% anLudn-
@Y 15.68% AAINNNTATTYAUTAAIUANNAIAULATANINENIIN WAL 4.07 UAY 3.18 WURANAT AINAAL
Tnefhlsz@nBnmaninansedl copper hydroxide uavAFeLwnAULAnnATAaZe TnefitlefiFusnanusen
86.89% AALNAAIAL 17.74% AUAINNNIATYALTAIAUAINGITULAZANINEN29IN WAL 3.87 uAT 3.33 LURLUAS
mummu (Table 2) R EGE 'amumm UAYANMY (2553) ﬁié’v’hmaﬁnmmmmmma@umﬁmﬁw
muummymmrﬂfaLﬂjfa‘mwmmmnummwuﬁmq‘lﬁwrﬂmemm WL mim@@uLu@mwuﬁmﬂmuw@mwmgmuwm
mJuz@mmw‘lummummmnmmmmLﬂjfa‘m Aspergillus niger Wag Fusarium sp. aunsn lENALNUAN AT
dosl& aanAARNNLNeINL fuaziln (2554) w”lmmmiﬂﬂmmn‘wuﬂimwﬁmwmimmuuwummmmamuwa
TWTznn avseunu meiﬂ‘immm@mu@ummwwmmmnumewuqmqiwm

Table 2 Efficacy of essential oils to enhanced growth index of plant.

Treatment" Seed germination (%) Seed rot (%) Plant height (cm) Root length (cm)
1 86.10+2.45a” 15.68+0.58a 4.07+0.21a 3.18+0.28a
2 82.56+5.16a 19.75+0.56a 3.83+0.25b 3.03+0.22b
3 79.12+1.45b 24.78+0.24b 3.88+0.74b 3.24+0.59a
4 78.25+7.16b 26.16+0.86b 4.12+0.34a 3.09+0.56b
5 10.00+1.25¢ 100.00+00c ND” ND
6 8.81+1.22¢ 100.00+00c ND ND
7 8.12+0.89¢c 100.00+00c ND ND
8 86.89+6.23a 17.74+0.58a 3.87+0.24b 3.33+0.41a

" Treatment details were above in Materials and Methods 4. ? Means followed by same letter in a column are not significantly different
according to Duncan’s Multiple Range Test (P=0.05) with R program. ¥ ND = not detected.

agUuanisAnm

AuNIUENEa P, carotovorum subsp. carotovorum mmmimuﬁm%ﬁ%mum 27 ANENUE Uazaneiug
T-TU021 Lﬂum@wum’miuLLNTmm@‘lmﬂmmmiTmL‘mL@‘V el 24 Falug mi'wMfﬂuﬂi”wﬁmwmmmmnﬂ
uqmuﬂ@N?uLﬁﬁliuﬂq'ﬂ‘?;l‘]_lil\‘]ﬂqﬂ“]?ﬂ_lsﬂﬂ\?L‘H@@qﬂwuﬁ T-TUO21  WL9N @q?’aﬂmuqﬂuﬁﬂmﬂ‘vl,ﬂﬂﬂﬂ\ﬁW]Eluﬁq‘V]Tym‘Ll
ANNENTY 0.15 way 0.2% Nﬂi”@%ﬁm‘wmmm‘lumiﬂ‘i_lmﬂwlﬂimmmL°]m P. carotovorum subsp. carotovorum
mmwuﬁ T-TU021 Immin'umuﬂuﬂﬂm\imiﬂumm@ﬂwmm_l 1.72 uay 1.81 [WURLNAT LAY Lmﬂmmmmmumwmm
mﬂﬂquuV@N?”Lﬁﬂ@’]ﬂLWﬂumqV]Nﬂﬁ‘ @‘V]ﬁﬂqWﬁVI’&ﬁ (0.15%) Nq‘wqﬂq?WﬂﬂLN@@@QEQ@QU?&@’]H CLP azwan
WRaWugAae pumice Ftlsr@niningegalunisdauaiuninasyaessundiuazantBunnmdanilnefilsednsnin
Andnnsldansinil
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wnuNEAs 42(WiAt 1): 110-116.
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ATINERAT NURNENRATUAIUNTI IR,

Dudns Shsyanm, gnanne 91ausls, Taned Tntiudanw, 4211 LfJf;li‘ﬂm_] WAZEIUANA BUNINUIL, 2553, NALBINITARDLINE S
umuu@mvmaWﬂmamwrﬂmmﬂumewuﬁ‘mq‘ﬂwmmmmm 29A191NA7 26(1): 85-92.

e Uazgn. 2549, m@‘nmmuw@mvma[y‘lfaLﬁj@mwmmmﬂmmmmmmmwmmmewuﬁmqmqmﬂﬂuv@ 105.
AneninusInaAanINNLTia, aanandedes i,

Qe

gu.

ek

! y ; v
fvagos fuseiln. 2554, Maindsz@nsnimmamdeinamenszmeniung Msew) asssunid unzlnlngunenILANTeNAAN L

LN@&)WUE‘II’I')TW@ ANLNRNUSINL VA GATUNLTTUR B, mmhmw% quwmmmﬂﬂuu

Fa19990d maum 2551. @ﬂﬂvaL@vmiwmmuﬂivammwmﬂummwL?ﬂ*nuﬁiwimu mumuwm Erwinia carotovora pv. carotovora
’&’1LWFII?@LH’\L@&J@QHVMWW@H qmmuwuﬁﬂ?mmmwmmﬂmwmmmm WUNINBRINEATAGRS.
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Combination Uses of Boiler Ash and Palm Oil Mill Sludge with Animal Manures

in Compost Production

Aug faanl’ Ans1snd e’ uazasiy uynas”
Kantika Youngmanee', Pattrarat Teamkao' and Orapin Nuthong®

UNAnsa

Auludszweinedanlnnidoymanedwiedaguaznaeugauanysnl  desnanmslddaniiies
agvpenfasaiuiunaIuIl wazn1sIINanERsLULIERDY mﬂ%ﬂﬂ%uﬂﬂ’%mﬂLﬁuﬁuﬁﬂffmqiuammxmLzﬁ‘u
IfanRresRuaty i ﬂlﬁﬁﬁmﬂ@unm@’mﬁ’]ﬁuﬁﬂﬁﬁmmLaﬂﬂmm%uﬁﬁ' RamAannnIzLRUNsaints
hanFunaman mawmaﬁmﬂq‘lﬁfﬁmmL@@‘ﬁmxﬂfmmxﬂfauﬂm‘ruéfmﬁmgﬂ@zﬁ”m’ yala yald uazyagns) uay
a1 dudanlunisnanilevdn 99uaun1IMAReIRLL Factorial in CRD %Mn1smaaes 3 31 dszneudn 2 Tade
fifnen Tasedl 1 Ao 1linres@eildvindszneudas iduetiaed waznnmeneutheu Tasef 2 fe 1HA1033adRT
dsznaudae yala yaln uazyagns inmsminidussazionn 45 4 wasifivdeyasuivesiausazyizanuus loun
fiet prgensvan T Amsinliin Suvdedng swiddanfueu samdiumnfueuselulpnau Ay A
ATTNITIBNIBUNAN WLIFN mﬁmm@ﬂ‘ﬁ"ﬁuﬁﬂLmmﬁmmaﬂ@ﬁm‘ﬁﬁuﬁﬂ@'amiﬁﬂ'ﬁLfm] Srnadlulnnauiomn
Uannitnunadesioms Bunalndauunnsiieiu uilidmalianish i Suueanesanomn suriedng
AunTdAnfuau anadounnfuausalulnsiau Aatinneanaaauutn LL@:mqu%ﬂﬁumnﬁmﬁu@ﬂwﬁﬁﬂz&wﬁmmmﬁﬁ
Tnevianuusmangadenisnninazneuthau 26.7 Alaniu sauruyagns 6.7 Alaniu Tnedfies 6.64 (unanq)
Ammin i 2.53 ds/m Pannddulnnausionmn 2.91% Bunmeanesanoma 3.37% Bunulnuna@ausomn
0.88% WnnaulaiRun 0.03% Buviaeimg 35.15% BuvisdAnsuen 20.39% samdauasueuselulnsian 7 : 1 pay
51.95% unzAatinnseenaeandin 82.2% anunsovir s e dldiavadnidunan 45 §u

AdATY: N1saRilevan yadnd nnnzneulau Wvesaes tnanndu

Abstract

In Thailand, intensive agriculture and longtime chemical fertilizer use cause in low soil fertility and organic
matter. Organic fertilizer can increase soil organic matter and improves soil properties. In southern part of
Thailand, oil palm cultivation is popular. High amount of organic waste was generated after the oil palm extraction
process. This study interested in the use of boiler ash and palm oil sludge with manures (cattle manure, chicken
manure and pig manure) and LDD.1 addition for compost production. This experiment was arranged in Factorial
in Completely Randomized Design with 3 replications and 2 factors; firstly, type of wastes comprised of boiler ash
and palm oil sludge, and secondly, type of manures comprised of cattle manure, chicken manure and pig
manure. The composting process took 45 days. The change of pH, plant nutrients, sodium content, electrical
conductivity (EC), organic matter, organic carbon, C:N ratio, moisture content and Germination Index (Gl) in the
composts were determined. The results showed that type of wastes and type of manures had significant effects on
pH, total nitrogen, total potassium and sodium content, but not effect on EC, total phosphorus, organic matter,
organic carbon, C:N ratio, moisture content and GI. From the study, treatment consisting of palm oil sludge 26.7
kg with pig manure 6.7 kg was the most suitable treatment for composting. Its compost had pH 6.64 (neutral),
2.53 dS/m EC, 2.91% total nitrogen, 3.37% total phosphorus, 0.88% total potassium, 0.03% sodium content,
35.15% organic matter, 20.39% organic carbon, 7:1 C:N ratio, 51.95% moisture content and 82.2% GIl. The

compost was completely degraded and can be used as organic fertilizer after 45 days of composting process.

Keywords: compost, manures, palm oil sludge, boiler ash, oil palm
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fleurae Wuilandsuvadng 5160 WMaN 5160109989 UazaasInadusaNTLazaAurTe WAy
ansnlfutlpantifnaaniann 3w uasmaedluaulivanzasiunisasyiuinuesie 1HaRInan WL
winzlgninevioliaessumalneiifFunaduisedange nsldiasusdas aunsndoaiuEunnpurisedng lumauls
a lﬁJ +| o + a = fdl v o o a - 1 aa o bld’l o/ '
annantls feninduiledurizeilaunainnisiasdandudundiunssad iy 4u ua au auulsaninan
a 1 asl L% 1 rd‘ Ny A4 dl ¥ 1 dl e A ]
sUiRnuazinunssNdsmsinatvany sl midenne idunisilasuglainamislies lugdniduilsylamisiens doaan
Funnusenalsauavidniaanfouiiudas  anaiunssuutlsgianannisnisinensiae@edunsdiiatuFunn
1N faataty launaaeniueaaniudtlnas Jreaduiduninduditlenas TeiiTunn 18,000-24,000 Al
(@rityeyn AENIna wazaaiug Aumnsden], 2548) warlsesnunaninsiududulrudndesinnuiisniaeds
1NN BUYERNATULSHIUNIN Prasertsan and Prasertsan (1996) 189791 Tsaanuaiavndulranlunals
16 Wil Hueaidaanianunsiu 386,930 fwdl Tnaudaiunganaiaunlan 165,830 fwdl dulauazilaanuatau
110,550 fWAl Tuduseuaasnszuoumsnaaiduhdunudt Sdulanlaenusidumasiaduaiuouuin Tsseu
geaunssn i ldUsylamianndagiinaundidudemasiunisliaanieulunszuounisduueniaas (boiler) vise
23 v !O’ ‘ﬂl 1 Y v A 5 v d! o = =2 o A
wdadnlown Wadunszuounisen dudadulandennatduazsnaradudn Sedansiiiffunnuani 450 fuiheu
(MeyanmnginsiuLedy, 2558) wenaniluduneunisainthauiidu Sefinnazneusdnaiiau WAn) waeeiu
1008 a0 lldiduingaulunsyuaunisn@auiadaniwls @ﬂﬁﬂiﬁmwﬁamﬂm‘vmummamLLﬁ”m%qmw
Lmeumﬂmm@uﬂmmﬂwﬂmLmﬂmmﬁmmm 200 FuARBU (mmwmmmuuﬂmm 2558) nsldiselemines
seudgangaamnssihdiniidy W ﬂwmmﬂmmmLﬂmﬂmuumuwmumwuLmyiumummumuu
wazNINAZNoUALALAST 34mwLﬂuiﬂimumﬂmmmumum@umumqmumnmuﬂﬁ‘lﬁwmesnﬂu (ndpFviAd
Gadden, 2558) mnadadithduihsanitiden enanelngdnnadadthduninidugan  20%  ananm
i dusagmnsdialduasinWidainanangefigoieds 267.63 nfwge (nsdall Aflen uwazemuz, 2557)
fad wnamsniduesmefuarnnaznauthaunn ldUsyTemiluniandnilaminazsidunisanaesdenseindn
o = a o v & o o a o d!/ dl =2 2 ¥ &
waziluniaihaeadeuyuinaunaunn ldusylumd dngusrasdressndseiiinednsanudulllfaesntsldlsetom
anhusswesiarninaznavianlunisudnailawindaniunsfingadndiiaiiuFunnainein s lutlewsin

ABMTANEN
Fanduvagildlunismanas
meﬁL@mu,@vmnm”ﬂ@uﬂmmmmmnii‘wmmmmuuﬂmuimqmmmmgsmu mumﬁmm‘lﬂumi
naaassznauss yala yalild uavyagns m”memnmwmﬂﬂummngimgiﬁmmuﬂu lunszuaunigin
flevdnaziAnansisagiles wa.1 annINTaufiAu L'Wl’ﬂLilxiﬂi:‘i_lfJ‘Lm’Wﬁ‘ﬁi'ﬂﬂ@@’mﬂ@\‘i'ﬁlﬂﬂauﬂ?‘ﬂr aninIael uay
mﬂmwmm{zﬁQﬁuﬁﬂ‘mﬂum?wmm Aauansl Table 1

Table 1 Chemical and physical properties of materials used in the study.

Type of organic materials

Properties
Boiler ash Palm oil sludge Cattle manure Pig manure Chicken manure
pH (1:2) 101 7.6 9.1 7.4 8.2
Total N (% N) 0.7 3.1 1.6 2.7 2.3
Total P (% P,O,) 3.3 2.3 0.6 10.8 3.5
Total K (% K,0) 2.8 0.2 3.7 1.2 2.0
Na (% Na ) 0.0 0.0 0.4 0.3 0.4
EC (1:10) (dS/m) 1.8 0.7 6.0 3.3 6.8
Organic matter (%) 17.3 48.8 50.8 44.9 415
Organic carbon (%) 10.0 28.3 29.5 26.0 241
C:N Ratio 14 :1 9:1 18:1 101 10:1
Germination index (%) 99.4 84.6 515 85.2 18.0

Moisture content (%) 8.1 16.5 21.3 14.8 43.8
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WHUNITNARDY

INNUHUNNINARNULL Factorial Experiment in Completely Randomized Design tsznausog 2 ifade
fidnen daded 1 Ao siaveads Uszneudes Whuesiaes waznnazneulhdn dadedl 2 Ae Tiaveyadnd
dsznausag yala yaln uazyagns Husuawionan 8 vnmus ¥n1mases 3 41 Andusuaunoma 24 mine
ma“wm@mﬁmﬁmummﬂwﬂﬂﬁmmmmﬂa‘:qﬂmrmmﬂmimamﬂwﬁﬂ%uﬁﬂ’qmquq 49 lulAgIALUBIN TN -
finu (f_jﬁ@ma‘ﬁmmﬁﬁuﬁmﬁ*mmﬁum@nLLa:mwmm, 2558) TAEVRRUATN TN ARRIEIFT

yimaus 1 inuetiaed 26.7 Alanii naniy yala 6.7 Nlaniu

yiamaus 2 Wueenaed 26.7 Alaniu nauu yald 6.7 Alaniu

yiamaus 3 Wueeaed 26.7 Alaniu nauy 104n3 6.7 Nlaniu

yimaLs 4 inuetiaed 26.7 Alanii nawiy yalm 2.2 Alansu ya'ln 2.2 Alansu

uazyagns 2.2 Nlanfu

yi3mLsT 5 nanaznewthau 26.7 Alans naniy yaln 6.7 Nlandu

yi3mAsT 6 nanmzneuthay 26.7 Alani nawiy yaln 6.7 Alansu

yi3mLsT 7 nanaznewthau 26.7 Alans nasiy 1AgN? 6.7 NN

Y3 8 nanaznewthau 26.7 Alans naniy yala 2.2 Alaniu yaln 2.2 Alansu

uazyagns 2.2 Alaniu

Tnelunnvidmunsaciinafinannseged wa.1 (neiauiaw) 3.3 N5 asanstessaavasimsin

nsguanei]awinszudnanimeaesinlnendunesilausin LL@yimuﬂuﬂmﬂwuﬂmenmmﬂmwmmu
nasilevdnyn 7 44 duszezioan 6 dlaw ierfineandiau anpdnFaulunasily daalidanaqniadniu uaziiin
m’wmu‘Lunmﬂa
MMSLALLATNNTLATENALDEN

naiuseteilandsanyinnisudnidusseioan 45 du LLmﬁq@ﬂNﬂﬂﬁLﬁuiﬁLﬂu 2 dou douusniinlyl
Ainnzianiinamenin uazdad 2 s anduihilusldasdeaudaseuiuazunsaua 20 wae
ansuaiaseiaaiiniand
NFAATIZURNTANILAT

A1 pH Imﬂ%’fﬂvmmmummﬂﬂﬁi@iﬁwi’]ﬁ”u 1:2 4@ pH meter daAnsun i Tnalddnsdauaesily
siatin 1 1 10 wehdnsireaadnu 30 Wil antnsesaetnsiunszasnsesiues 1 shansazaneiilalldaen
n193 i sae electrical conductivity meter 3Lmﬁzﬁﬂ?‘mmiu‘ﬁmmuﬁwum“luﬂﬂ 183 Kjeldahl method Taeeias
Foetwilasan H,S0, Wndu uaz salicylic acid laedl potassium sulfate uaz copper sulfate uansisatlfjisen
mldansazanaium1eaae sodium hydroxide udavnlndusnduuestuflenfifedudaansauein vinnslningm
ansazaneldanmiandudaagnsazatensanaennagiu wdaihnEunasemnsanaeddlunisnmsaun A
unalulnsauiomn mﬁmmzﬁﬂ?mmﬂ@zﬂwm”mﬁwmlﬁ% Spectrophotometric Molybdovanadophosphate
method ldnsanas (HCIO, : HNO, 6791 1 : ‘Lumiﬁ@ﬂm'amqL‘W@I‘MW@mWam‘Lummwﬂﬂ@ﬂ‘Lmﬂmi@”mﬂ
Woga N WAL Molybdovanadate reagent datsuntunaanasanag spectrophotometer wmmmqmu
420 wluwms Wisuifisuivansazaianinsgiunaana s nsAs s v Fusonse dagietes fame
photometer  IaeinAudinTBILasTildetaant (intensive emission) tesfetieilafidunistiendannsnnas
WhaisuiuansazaeNInsgIulnwng e f;mm”uﬁmmimmmmwm flame photometer IaaidmAINNIdNLAS
filseneanan (intensive of emission) m@quamqﬂﬂm”mﬂm WRBLsUALANINIRIIN BRTsiiNNu
Buviednn USunndwrtanfueun Usvgnsldisues Walkley and Black lnstiassiaetinila@uvisemosansadanin
udariinseenladaurisdmeuluiluduidianaalasdinfiunniAune mﬂ&u"lmmamnmﬁmammmiﬁﬁﬂﬁﬁ?m
frnansazarailaffadanln wadinmsildasdandy 77% sesdwidmfeuiieas eifunnmesduri
PIfUBUAZANTIY 58% T89BUVEEIAY Lﬁ@L'].I'E‘éﬂuLﬁﬂurTunwma.l?mm%um?ﬁmqiuﬁu AUgnINdIUANTLa S
TulmsiauldannnnsrunnBunadurida faunadas Funadlulasauiamn (NFNATINTINEAT, 2551)
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nsatAsIzvilanianmenin
a I d’l‘ o AI/ o 1 + dlv 1 o 1 = I3 a aa ¥
ApzinBunmuannTe Tnevinnnsdesiaatnetlafdaliun 5 nfu ldasludninasuin 50 Naaans wao

ﬁﬁiﬂﬂuﬁ@mmﬁ 75 aqATAEEd AuLNInALT 11'1ﬁq@ﬂ'wﬂﬂﬁ@mﬁﬂzﬂmmmm%u FelAld udadaiavin
Firatejuday mmwimmmmmmLﬂmwnumvﬁm’m%u’l,uﬂﬂ zhumfmLmﬂvumiﬂ@mmﬂmummmmﬂwm
‘Lmﬁﬂ’mwmmumummﬂﬂmmme Immﬂmmamqﬂﬂmﬂu’m@ﬂu@mmmu e : ¥ Wi 1 - 10 e Tiranaa
180 ASsrewnT W 1 mim ﬂﬁ‘@\iﬁ]"mﬂwﬁ']ﬂﬂ?qu‘]ﬂﬂiﬂ\i LmemammwiﬁlﬂmmmuamﬂmmﬂmmLuﬁm
naaA AN E (V1 4 mmm'ﬂmqﬂﬂ Imﬁhmanmﬂwmh@mm%mum 3 Aaaang ummmmwmmmmu
28-30 IATAITEA W 48 ol ANTUSAANNENIIIN LaYaLLIEATNen udathAnlAuandaiinaseen
(NATNTNBAT, 2551)
NNSIATILUNNNE DR

ihdearavaeiildinAinmziaudsisa (Analysis of Variance, ANOVA) uUL&8IM uazlBouiiuy
A uLANFIme 1R e Tukey’'s Honesty Significant Difference (HSD) ﬁi:ﬁummﬁﬂﬁu 95% (P<0.05) laeld

Tdsunandnifagy Statistix e 8 (UM Analytical Software UszinAanigaiisn)

NANNSANELATAANT

anvmNIaLARaailauln

NRIAINNTZLAUNINEN 45 Ju wudn siareadadenaliiin pH A1nnsdnnsin Bunadlulasiawismun
Usrnnulnunadunnomn Bunulndon Bundwieing Bunndwidanduen shndauaniueuselulnsay
unnsinsuatdteddnnieeds  Dellawindildandvessesifiendussdn  (8.74) ffmalwwaden
Ve (2.30%) uardnsdouasuausalulngan (11.2 1 1) gandinnaznan g muﬂwﬂnﬁiﬁmﬂmnmﬂ@u-
Unsudlenmsih i Banadlulnsawions Bunndondo Yunodurisedng  uarlfunnsuvisdansuengandd
mem@m (3.06 ds/m, 3.11%, 0.08%, 38.84% uaz 22.52% mumml) u,mummL@ﬂ"l,ummsluﬂ?mmwamw'am
‘vmvmmu,ﬁmmqnuamquuﬂmﬂmmmm (Table 2) mﬂmmmmmmammmm waudnile nneznaulaw
fuBmalulnsawione Psunnduvisedng  dEunnurisdafueuninndndiuesiaes  analinainnszuaung
mineralization ylidnsnisilaniaeslulnsiausaninuinndinisinlildlnaqaunael (Yamada and Kawase, 2005)
daudnuesiaasiAn pH ez ulnunaFauiammaannndtnnpzneudy anafaangnstssnaumdnaead
vlldoulng  Aetunadeuauemmileazanalurhasyin ifnnuna Fes losauuazafuemnlossy  daans
vaiumazaeinasinliAs A TLeaLay lansen e lilusnaiatien oH 1AN9N 7 (NTUWALNTIAL, 2560)
1inreeyadnddanalia pH ANl Bunadlulanawiomn Bannmeanesanoma Bunodvunades
savan Panaulnies Ynndurisedng uwaziBunnduvisdansueuuansneiuesnalibddnyneata Inedlamsdn
flgannyasilenfiengeiian Ao 7.98 (Tusng) wibidaouuansiuyadns wazyala + yald + yagns ated]
Hednfnymeatn dousalndrmailiin Buadulpnauions nnmeareiaiomn unninunaidan
sravan oo YasnoBunzadng Lﬁmm%uw"&ﬂfﬂﬁ{mumndﬁmﬁm’mﬁmﬁu 7] (3.25 dS/m, 2.32%, 3.38%,
2.11%, 0.13%, 29.68% Waz 17.21% ANNAAL) Lmumsﬂmmmm”lummsluﬂmﬁmumiUfauvau‘EmmuLLmnmmu
amquuﬂmmmmmm (Table 2) mnm@mi‘wmmmemmvﬂmmmnﬂﬂ Vnadlulpsauioms
‘V\I@@Wmmmum wazB o nunadesasaRuAns e a1annanyadniusiazaiaiianneniasing < luliuin
FuAnsinaring Luammm“mummammmqum@ﬂ@mﬂ@faﬂmmmmiﬂ@ﬂuﬂuﬁmmmmrmqnu (ViATlel ummm:]
2557) Ufduniugiauszudneaiinveadouazyadnidanaliiin pH Bunadlulnsawione BanninumaFousiomn
meiﬁmm‘&ﬁLmﬂumemaﬂu@mquummmmmmm Tmaﬂwmm‘mmumw 4 fa duetiaesuaniy yala + yaln
+ 3agna umwmmmmm 7a 8.94 (1lus19dn) ﬂwmmmuumw 6 ninaznaulhauraniuyaln SiFunnlulngiau
Famsin LLle?mm‘Esanwmwm (3.53% Waz 0.15% ANNANAL) muﬂwmlummmumm 2 uetiaafuaniuyaln
uﬂ?mm‘lﬁmmmﬁmuzﬂqmm Ao 251% usliaaauansnefurinensd 1 Wueaasfuaniuyalaatingd
wedAnyeata  Ujduiudianszudneaiinreadouasyadnslidanaliiinisin i Fannureaweianan
UunnuBuvizednng Buudusdaisuay snsdounsuausalulnsauuanssiuatnaditdAnynwaia (Table 2)
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P o ol - o P o Py a
AINNANITNANBINLIN ﬂﬂwﬂﬂmﬁ\mlﬁumw 6 ﬂ']ﬂm:fﬂ@uﬂ']@ll“@lmug@iﬂ NLG‘N']EHVL‘L&TW?WHVNT/TNQQQV]Q@ ANNA
‘Q’]ﬂ')@ﬂ@um?ﬂ nnRzNaRdIal LLﬂuﬂJ@VLﬂﬂ'ﬂuqu'W]’]ﬂq?ﬁlmﬂ?_l (Table 1) ﬁﬂ?‘uqmvl,uiﬁ]?ﬁuﬁﬂﬂwﬁ]@j\id\?ﬂlﬂiﬁ/
ﬂﬂﬁﬂﬂqf]ﬂ')@ﬂL‘W@']ullﬂ?‘llf]m‘lui[ﬂ?mu@\?ﬂqqmﬁ‘mLllulﬂ'ﬂu ]

Table 2 Chemical properties of compost at 45 days after composting.

EC’  TotalN  Total Total Na om” oc*
Factors pH C:N Ratio
(dS/m) (%) P,0; (%) K,O (%) (%) (%) (%)
Type of  Boiler ash 8.74A 1.93B 0.97B 3.02 2.30A 0.06B 16.85B 9.77B 11.20 A
wastes Palm oil sludge 6.65B 3.06A 3.11A 2.84 1.39B 0.08 A 38.84A 22.52 A 7.27B
Cattle manure 7.98A .35BC 1.76B 2.09C 1.95AB 0.056C 27.68AB 16.05AB  11.24
T ; Chicken manure 7.10B 3.25A 2.32A 3.38A 2.11A 0.13A 29.68A 17.21A 8.04
ype 0
Pig manure 7.92A 1.95C 2.06AB  3.38A 1.45C 0.03D  25.48B 14.78B 7.89
manures
Cattle manure + chicken
: 7.76A 2.43B 2.01AB 2.87B 1.87B 0.07B 28.54A 16.55A 9.77
manure + pig manure
T 8.93A 1.70 0.70C 2.35 2.35A  0.04DE 17.2 10.02 14.66
T2 7.89B 2.78 112C 3.35 2.51A 0.11B 17.88 10.37 9.26
Type of
yp T3 9.21A 1.38 1.20C 3.4 2.03B 0.03E 15.81 9.17 8.78
wastes
T4 8.94A 1.89 0.84C 2.98 2.31AB  0.05DE 16.46 9.55 12.10
X
T ¢ 5 7.04C 3.01 2.82B 1.84 1.55C 0.07CD 38.09 22.09 7.82
ype o
T6 6.32D 3.72 3.53 A 3.40 1.71C 0.15A 41.49 24.06 6.83
manures
T7 6.64CD 2.53 2.91B 3.37 0.88D 0.03E 35.15 20.39 7.00
T8 6.59CD 2.98 3.17AB 2.76 1.43C 0.09BC  40.63 23.56 7.44
Type Of Wastes *% *x *x NS *% *% *x *% **
Type of manures x . . . x x . *x NS
Type of wastes x Type of manures > NS * NS * > NS NS NS
% CV 2.90 9.96 9.76 8.90 5.35 12.90 6.49 6.51 26.98

* Significant at p<0.05, ** significant at p<0.01, NS = not significant, * electrical conductivity (dS/m), . organic matter (%), ¢ organic
carbon (%), T1: boiler ash x cattle manure, T2: boiler ash x chicken manure, T3: boiler ash x pig manure, T4: boiler ash x cattle
manure + chicken manure + pig manure, T5: palm oil sludge x cattle manure, T6: palm oil sludge x chicken manure, T7: palm oil
sludge x pig manure, T8: palm oil sludge x cattle manure + chicken manure + pig manure.

AntANIINIEAIWaaLiaudin

PAIAINNTTUIVNITNNN 45 FU WU mﬁmmmtﬁﬁmmiﬁﬂ?mmmm%‘umnm\ir‘fuﬂﬁmﬁﬁﬂz@ﬁﬁ“a;mmﬁﬁ
Tmﬂﬂwﬁﬂ‘mﬁmﬂmnmzﬂ@uﬂm’uﬁmm%u@‘mdﬁLﬁ’mﬂm@m’ (55.95%) edNATAAUN19aDn  wiriaeade
luidenalffiinnseanaaamdauanmneiuatraliiadAyunieadia (Table 3) ﬂﬁmmmgmﬁ”mq’dm@iﬁmm%u uATFTT
mfmﬂﬂmmLuﬁmmeﬁqqﬁu@ﬂwﬁﬁmﬁﬁﬁmmmaﬁ Tmﬂﬂwﬁﬂﬁiﬁmﬂmiﬁﬁmm%umndqmﬁm“nﬁmﬁlu (50.75%)
(Table 3) mum@mumummﬂnmmmemwm A8 89.90% ﬂ{]muﬁuﬁmm”mﬂwummmﬂLmvmmmrﬂumm‘m
mwmumvmummaﬂmmmeLLmnmqnuﬂmquuﬂmmmmqmm (Table 3) ﬂ?mmmwmubﬂfaaﬂmﬂwmaﬂu
494 40-60% mf-ammmniumwmﬂﬂumﬂmumm 7 F4 ndananduneditenEn ALTY mﬁmmﬂuﬂ%ﬂmmm
Tunisasoyidvlnvesqauae ‘Emﬂmwmummmmﬂumiwwﬂwuﬂmifagsl,umq 50-70% (Tom et al., 2002)

(Table 3)
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Table 3 Physical properties of compost at 45 days after composting.

Factors MC¥ (%) GI” (%)
Type of wastes Boiler ash 42.07 B 82.29
Palm oil sludge 55.95 A 75.35
Cattle manure 48.88 A 80.34 AB
Type of manures Chicken manure 50.75 A 75.9 AB
Pig manure 4577 A 89.90 A
Cattle manure + chicken manure + pig manure 50.65 A 69.13 B
T1 Boiler ash x cattle manure 42.13 85.95
T2 Boiler ash x chicken manure 45.09 73.58
Type of wastes T3 Boiler ash x pig manure 39.59 97.61
x T4 Boiler ash x cattle manure + chicken manure + pig manure 41.47 72.02
Type of manures T5 Palm oil sludge x cattle manure 55.63 74.73
T6 Palm oil sludge x chicken manure 56.41 78.23
T7 Palm oil sludge x pig manure 51.95 82.20
T8 Palm oil sludge x cattle manure + chicken manure + pig manure 59.83 66.24
Type of wastes > NS
Type of manures * *
Type of wastes x Type of manures NS NS
% CV 6.30 13.87

* Significant at p<0.05, ** significant at p<0.01, NS = not significant, “moisture content (%), * germination index (%).

annsisuuifiauaaiisne ai]emTnivainld ﬂummiﬁmﬂmumﬂmuim‘imﬂmmmmimwm
(Table 4) wud Wedugnszaz wanswaln § 5 visAwsT A V3T 2 iihuesiaesuau iyl V3P 5
nnmznauLhduuanfUyale VR 6 Mnazneuhdunauiuyald W3R 7 ninaznewthdunantuyagns
yanius 8 nnpzneuthaunaniuyala + 4ald + yaqns Ailfieamannnsgutlsduid (5.5-6.5) dauvinmus
B 7 ffesunndianmeguileund anafisandeidanididudvesinefedifesiigogudn Geenauslals
Tmﬂﬁ@uﬁﬂﬂ%miﬁﬂwﬁuffm@ﬁﬂiqmmﬁm} Wiy )anuedu lwsiudsiaisnne s wuan Lﬁ@'ﬁ”uqmmwﬁﬂ
VARG 1 Wnuesiaasnaniuyale LAZVIRLALAT 4 Wueaaesuaniuyala + yald + yagns Wit B
Vl,u‘llmmuﬁ’mmﬁwndwmmgmﬂﬂ%uw?ﬂ’ fia fBnadulnnawiomn deandt 1.0% deenaudlaldlaaniniadan
fifindnadlulasaulinesilovsin W mnnud FadiBnadulnnawiomnge 4.46% (nauiaLaTiaL, 2558)
dauviamiansfau uuuﬂ?ﬁuwm”l,u‘immumqmummﬁmﬂmumﬂ wazluriIniaus 6 mnaznaudunan iyl
mﬁmmhimmummm ‘lumuﬂ?mmﬂmﬂm@wwum Lm@ummmuﬂwmq TleimsinTuyn visam s Fun
vxlazﬁvxlfammmmummaﬁmﬂﬂ@ummmmmmmimwm (H151104 total P,O, litdasndn 0.5%) TnsanzyisnwuusT
7 3 Wuesaesiuyagns way mmuumw 6 mnmm@uﬂmm@mumiﬂ fiBununleanlasageiign Ae 3.40%
TuguFnndvunadunioma Weduganssinmuin et luynisamusiinoiuna Sunnsmuennsgm
ﬁﬁ@uwammmmmmimwm (mﬁmm total K,O laifasndn 0.5%) Lmzmmmumw 2 Lﬂ’]‘LI'BEIL@@i‘N@Nﬂ‘].IJ;IJ@VLﬂ
funmulnunadengaiign fe 2.51% luduBunndndon deduganminnudn deviinluynyinmusilsunn
InRaunsmNNnsguileduyistensdinianems Ao liiu 1% ynviEawus zﬁ'quﬁm’mﬁﬂﬂﬂ%ﬁ@'@%mm
nswlfnmudy nviasusiinunnsgulawEdrensdanisiness Aelifiu 10 dsm mnummauﬂﬂﬂmm
ﬂfmmmﬂmwﬂimsmmﬂm:rmmﬁum Lmmwmmmﬂwmmié‘lﬂhm@Lﬂuwwmw‘ﬂm fesannitausiazaiin
museANzAMANTIANTY Bnnduiedg deAugnsraznamin vanmudd 1 dueuiaesuauiuyala
ymaw 2 dueteedantuyaln Vw3 duesaefiauiuyagns vEmaT 4 Wdhuesiaesiany
dala + N@VLﬂ' + yagns ﬁﬂ?‘mm@uw‘?‘ﬂfiﬁmfi]l’ﬁmfﬁmmﬁ’mﬂﬂ%uﬁﬂ‘mmﬂ@uﬁmmimﬂm (uﬂ?mmﬂum‘mm
Tadsindn 20%) m@mmmemmmmummmﬂ?mmmn v wilulsfuda wnednausde Wi dauviInaus 5
nnmzneuthadunanuyale 3T 6 Mnmneuthdunanuyald vinwuws® 7 mnmsneuhdunaniyagns
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v 8 nnazneuthdunaniuyala + waln + yaqns SBundwEeThgiumegulsuridieg
nadmmanens Ae hisndn 20% daudmsdaunseuselulanay  edugarzazinanmevsnnnyinus
fenendaunsueusielulnsaumnd 20 : 1 Tnesisnmsguiladuvizdaenssdsnianems wandlidiuieniy
anysndreInIIEiasaane ‘]J';Wﬂ@um.rmm‘w@ﬂlumi‘vmnmnm”ﬂ@uﬂmumﬁmmh‘immum\mmmm Auvzdanfuau
fa (Table 2) Aasaanglding uazndlefinsduundslulasan e yadnd avlAni R lulnsaudisdn donals
FRandaumfleudelulngaus (Vipdiel wiansng, 2557) mWu%ul,ﬂuﬂ'ﬁﬁﬁ\iu'ﬂﬂﬂ?‘mmﬁﬂuﬂmﬂwﬁﬂ Fafurade
'mﬂm‘LumimmLmuimwmumﬂ 'luﬂwwmﬂﬂ’lumimm@@qum’]mu@ﬂmw 50-60% WAIANNNIULNITEZIE
45 Fu wudn VAT 8 nnaznauihaunaniuyala + yald + yagns uﬂ?mmmqmummqmmmumau
meumavwmmmwﬂmmmum"[umummﬁmﬂﬂ@uwa‘mmmmmmﬁmwm m@qmmmn‘lumwmﬂﬂumm
umil,mmm‘wﬂ 7 m\mwﬂ@unmmeﬂmmmwmwﬂuﬂwunmfmmumummﬁmﬂﬂ@umﬂ AR Nmmw
MW 30% mmmmmmnmummﬂwm%‘imﬂmmmﬂuﬂwmummmumm AN IBNUDAUNER Luﬂmuzgm
nazUaunIudingy Vi3S 2 Wuetaafuaniuyaln Vi 4 wWuetiaesuaniuyala + yald + yagns
VIR 5 nneznauthankaniuyala yiamausi 6 nnpznaulhanuaniuyaln wazyIRUA 8 nan
penauthaunaniuyala + yaln + yagns ﬁﬁmﬂﬂm@nmmLuﬁmf;i"mdwmmgmﬂm%um?ﬂ‘mmmuﬁmmiLm:rm
(FTiNN1998NUBINAARBININNTT 80%) AR 1 Wuesaefuaniuyala YARWUAT 3 IELI0san gL
yagns LazviIRLA 7 nnaznauthdunaniuyagns Idriinisenteandninuninsguisduvsdrensada-
nainems Ae llsinds 80%

Table 4 Compost properties in comparison with the standard value of Department of Agriculture.

Standard set by Composts
Property of composts . "
Department of Agriculture T1 T2 T3 T4 T5 T6 T7 T8

pH (1:2) 5.5-8.5 8.93 7.89 9.21 8.94 7.04 6.32 6.64 6.59
Total N (% N) 21.0% 0.70 1.12 1.20 0.81 2.82 3.53 2.91 3.17
Total P (% P,O,) 2 0.5% 2.35 3.35 3.40 2.98 1.84 3.40 3.37 2.76
Total K (% K,O) 2 0.5% 2.35 2.51 2.03 2.31 1.55 1.71 0.88 1.43
Na (% Na) <1% 0.04 0.11 0.03 0.05 0.07 0.15 0.03 0.09
EC (1:10) (dS/m) <10 dS/m 1.70 2.78 1.38 1.89 3.01 3.72 2.53 2.98
Organic matter (%) 2 20% 1454 1634 1316 13.87 36.70 40.14 3356 39.34
C:N Ratio <201 12.37 7.93 7.39 10.27 7.53 6.61 6.68 7.20
Moisture content (%) < 30% 4213 45,09 3959 4147 5563  56.41 51.95 59.83
Germination index (%) 2 80% 85.95 73568 97.61 72.02 7473 7823 8220 66.24

“T1: boiler ash + cattle manure, T2: boiler ash + chicken manure, T3: boiler ash + pig manure, T4: boiler ash + cattle manure +
chicken manure + pig manure, T5: oil palm sludge + cattle manure, T6: oil palm sludge + chicken manure, T7: oil palm sludge + pig
manure, T8: oil palm sludge + cattle manure + chicken manure + pig manure.

=9
agnansAnm

=2 a  + o ¥ '3 s ! o 1 1 o a’l’
annsAnEnsnanijaminainiiuesaes nnazneuldn sanduyala yagns wazyaln Tiuaagaall
nauanijaminiasldninaznauthduihBinadulasawismageninsanijaminiasldiduenines daumsuan
faminloe yalifhBunnlulnsauuas ot doiomngiiga  nsdniaminannninaznautdusam-
ﬂumiﬂuﬂ?mmhimmumwmmﬂfmmmmumu y mmvwmam@mﬂwmmnLmuaﬁmmmmumimiuﬂ?mm
Tunaiduaiomngeiign  msdetavwinanidueseesliaansnild  iesanduetisesimiteguasd
Punnlulnsiausn ansisdeiiffunnguvisddngaainmindAnylunislfudlgaantimnasnianin @nn uazniaai
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Factors Related to the Agricultural Extension Practice of Village Agricultural Volunteers in Bangkok
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Abstract

The purposes of this research were to study 1) volunteers basic personal information including economic
factors and social factors of village agricultural volunteers in Bangkok 2) knowledge in the practice factor of a
village agricultural volunteers 3) the performance of agricultural village volunteers 4) find the relationship between
knowledge and work performance of village agricultural volunteers 5) the problems in the operation of agricultural
village volunteers in the area. The data were conducted by using questionnaire from 60 volunteers. The analyzed
statistical values include frequency, percentage, average, maximum, minimum, standard deviation and the
correlation coefficient. The results showed that most of the farmers in the village were male with the average aged
was 50.12 years. The majority of the marital status was married and the majority of the education level was primary
school level. The main occupation was agricultural and most of the informant did not have secondary occupation.
The average agricultural based income was 183,333.33 Baht per year. The average secondary non-agricultural
based income was 16,400 Baht per year. In addition, apart from being a village volunteer, the volunteers did not
participate in any other role in the community. Nor they were member of any other agricultural organizations.
On assessing their knowledge for their work, the result found that most of them had high level of knowledge
(56.70). The overall performance on their duties was at a high level (X = 3.69) and on monitoring agricultural
situation in the village and reporting urgent emergency to the most relevant agencies (X = 3.99). Testing the
hypothesis found that there was a correlation between the village agricultural volunteers knowledge on their
operation with the statistical significance 0.05. The most significant problem to the volunteers was when farmers

did not benefit from the volunteer’s activities.

Keywords: factors, relationship, working, agricultural volunteer village, Bangkok
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Table 1 Knowledge factors related to the performance of village agricultural volunteers (n=60).

Knowledge in the practice Frequency Percent
High knowledge level (12-15) 34 56.70
Moderate knowledge level (9-11) 25 41.73
Low knowledge level (0-8) 1 1.64
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(mlmﬂ 3.34) AaLanaliumnse (Table 2)

Table 2 Factors related to the roles of the village agricultural volunteers (n=60).

Role based compliance X S.D. Level Rank
Track and report emergencies 3.99 0.81 High 1
Collaborate with village directors and related agencies to make village 3.83 0.70 High 2
development plans
Coordinate in transferring and solving problem of farmer 3.60 0.81 High
Collect the basic agricultural data of village 3.34 0.77  Moderate

Grand mean 3.69 0.57 High
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Table 3 The relationship between the performance of village agricultural volunteers and the knowledge factor in

work performance (n=60).

Overall performance (Y) Knowledge in Practice (X)
Overall performance (Y) 1.000 0.309*
Knowledge in practice (X) 1.000

*Significant at the level 0.05.

iy lunisd i urasmaasinsinensuytinu
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Table 4 Problems in the operation of village agricultural volunteers (n=60).

Problems No problems

Problems in practice
N Percent N Percent

1. Basic storage management

1.1 Farmers didn’t see the importance of registering 43  71.70 17 28.30
1.2 The farmer brought the documents to the registration without regulation 40 66.70 20 33.30
1.3 Farmers didn’t sign up in fact 30 50.00 30 50.00
2. Contact with the relevant authorities in the preparation of agricultural development

2.1 Farmers didn't benefit from that job 45 7500 15 25.00

2.2 Related agencies didn’t see the importance of agricultural development plans 14 2330 46 76.70

3. Knowledge and solve problems

3.1 Farmers demand didn’t match the leading support 34 56.70 26 43.30
3.2 Farmers need a variety of knowledge 42 70.00 18 30.00
3.3 Unknown speakers that can convey their knowledge 12 20.00 48 80.00
3.4 Lack of knowledge and technical research 12 20.00 48 80.00
3.5 Farmers didn't trust 26 4330 34 56.70
4. Track and report emergencies

4.1 Farmers didn't believe 28 46.70 32 53.30
4.2 Warnings, lack of materials and equipment to work 36 60.00 24 40.00
5. Other problems

5.1 No time in practice 38 6330 22 36.70
5.2 Not receive remuneration or welfare 30 50.00 30 50.00

5.3 Coordination with authorities wasn't convenient 23 38.30 37 61.70
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Evaluation and Selection of Pumpkin for High beta-carotene Inbred line Improvement
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Abstract

Pumpkin is known as the vegetable that has high beta-carotene compared with other vegetable crops.
Therefore, pumpkin breeding program for good flesh quality and high beta-carotene selection was set and
30 pumpkin lines including 26 breeding line and 4 inbred lines were evaluated. The experimental design was
CRD. The result showed that there was beta-carotene content from 0.18-1.98 mg/100 g FW. Fourteen lines were
high beta-carotene with 1.01-1.98 mg/100 g FW. The RT1-K/Pl 100S-5S-2S-4 and inbred line 007-14 were the
highest beta-carotene lines with beta-carotene 1.98 and 1.76 mg/100 g FW, respectively. Another line with high
beta-carotene, high total soluble solid and percentage of dry weight pumpkin was RT14-F6T/S 61S-7S-4S 5/1.
Principal Component Analysis based on L * a * b *, beta-carotene, dry weight, total soluble solids, and firmness
traits showed that all pumpkin lines were diverse in fruit quality traits and there was high potential for inbred line

improvement.

Keywords: flesh pumpkin, quality, total soluble solid, percentage of dry weight, inbred line

' NATTTAIY AUZINEAT NUAKAYN NINANEFENEAIANART INEUIANTUNILAN WATLITH 73140
*Corresponding author, Email: agrana@ku.ac.th



620 ANIANTINEATNIZABNLNAN

AN

Wnnas f%”mﬂuﬁnium:qmmﬁﬁﬁuﬁﬁLﬁmfmﬂuﬂizmﬂmumwﬁﬂ@L;ﬁa‘m Tutl 2559 nIndUATHNINLAS
nenuiszmdlneiituidgninnesidszndlnedszanm 49,625 15 suaudilan 11,564 Wuiign 67 Sanda
Auanamlszunns 81,338 fu Huiilgndaulnnjedlusiinguamesnil feende daemny wazudidesaau saaneld
sanlansu 11.67 um Wnnes (Cucurbita spp.) Puinaedausudsenuldidunaiienivans-du HangFnueLa-
BarzdnFnidElnadanud Ae wihualsiiu Wenmes C. maxima Au 100 nfu fudualsiiu 1.4-8.4 Taaniu
100 nfu uwenanil C. moschata fuplafiuess 19 2ila TuBum 320 lulasniwniu Tnefhuduelsiudy
aemlsvnaunedesas 74 (Murkovic et al., 2002) Uslamnaudualsfiuaeiugnsffuaedaiue waraiunm
feaiulsrnaendenudsiuazlsnealszamaiden uiinsuiisegudsiinneaduiadniifasuiuelsiiugs
anssensrailuananieglunguunlafivess (carotenoid) unadag Awdesiuns wusnluisiidaeniedd
U WANBY WATIAR FENNIALAY WAZNLIABINA (Challen, 1997)

ﬂ@@ﬁu@ﬂ?‘iﬂﬂﬁum‘l,zﬂ@zgmmwﬁumﬁﬁq Lﬁﬂﬂ%ﬂﬂixmummaﬁﬁqmﬂizimﬁﬁiﬂéwmﬂ T TangAnen-
A uaTAE (2557) MnM3AnEnsnszanesinaesdnsizAinananlszany F, 1eainnesitggnuasdionen-
573 anuan 197 Fu wudnlBunuansudiualsiululszansinnesiu F, Haoanduiisiuagd L, a* Araaudsd
azanenld Anesiduiiwiinuie wazpsuuiile sanisAnsmenszarefaeansufualsiululszanns
F, fnsnszaneduunhiung esannisdmieniugiiudindnened wewies (09 taeilildmiledaBunuans
wrnualslu Asdenasiad1ANALUTIBIgNNANIITE ARREweLAZIl (mid-parent heterosis) R g T
Wnvas L* uay b* usanwzainan s Tambionsianldlunisliul goiuginnes il iunuanswsinualsiu
figdld afie g (2555) vnadnendvawaresiuginfinaselsunnaauuelafi noddiinuansodualsiiy
luimeszadlng 14 anesifug Sroruusnsireiunesinednaddudfyds SaeasreSunnaauiuelsiiu
28j3TNINN 0.51-0.99 Hadnfusa 100 nfimingn uasAnmAuduTUSTw R nwsua iU s
walA NIRs mﬁmrﬁhmi@mﬂﬁuumé’qmﬁ%q spectrophotometer N93AAAA9Y colorimeter (L, a, b color
space values) uazneinAdan RHS. color chart uazadeaumaieinuneBunnmnuduelsiiluileinnes
dound gjosnade (2558) vinsAnmiBannansusiualsivuaznnnnuananzesinneslu 3 ggnia wudalugg
snnagfimeazantes Binuamnuiualifiugiiiga sasmnie nauu wazngieu mumi Fannsazanted
'mfFL'Uﬁ’?LLﬂTi‘ﬁusluWﬂWﬂ\‘mzﬁNWﬂﬁ?"rﬂfi@ﬂ%u@g:ﬁu@']'ﬁlﬁuﬁ:‘ﬂ@ﬂﬁﬂﬂﬂﬂ Tngannnimpaesnudiiinnes 3 anenug
a1n 15 aeiufiiiunaamnuiuelsiiugega Wi Wusgmes ?ﬁ'\ﬂ,ﬂuﬁuﬁmﬂmm W’m’m‘?wmw Lﬂuﬂ’uﬁ"ﬁmﬁm
uwarig Early price iluiuguanila aannisdnenlu 3 ggnia Ainmees 3 aneuginlInnaswsuAliuges
3 ggma widlunpfeussiriadsres Sunuanudualfufisndngniatu Annem Fedles uazani (2561)
IAnnMsAnEN 1 ENIIsEeMTLAT AN NNARARNNINEY 13 @1eiug Usznausan ﬁﬂwmwimunwﬂiuﬂmwuﬁ
(breeding line) 8 aneniug Wnnewiugmadnzeding 3 anerig uazinvesiu 2 aresiug wodr Anvesdien
avrilszneLd (L a* uaz b) Aatiuiite AnavuTeaieinnes Sranauansineiu (P<0.01) druiBinnmesdd
@zmmjﬂﬁ” LL@:uwuﬂLLmummLLmnmqnu (P<0.05) wiasmil [ lpnannaiae wazAnie (2561) AnsANERNNes

v
o

AugQNNANTIINA 16 g Faduiugnisdn 2 Wug uasiugiuiesgnuan 14 g wudn nguRlgnRLENaueN-
d

walauNNTIgARe kps-104, SM16 waz fisrig/5// kps1 Heaglugae 0.97-1.12 1n./100 n. wazwug flktone/cm,
f1ktone/ktone(or) uaz f7ktone(er)-5/3 HAdLFNnUALAlsAIutoaTgaAa 0.11-0.17 «N./100 N. uAzAN a*
a v o o o a ! | ! ! = o Aol - = a
Ao udNRusAULFNUALATINY ANINNd AN L* waz AN b* asdnneadludnninnlsylaniiinungaaduan
A dl o o Y oa 1 o a @l 1 o al ndal =2
madenuilidniugising wsitadeluntsuslnatinanailsznig Tdraziuaaumnu aonusiu Aile sandefiunm
1y = = v X o o A o = o Iy & o o &
ansiusuAlsny annisAn luafsilazaunsmideyaninnisdnsunldidudeyaiugwlunisdiudseiuginnes
di o & v v = = a o ~Na & = 1y
iaiduanavugui s uasuiualsugy Hsaaimmnu S wasiAaiedu-une SIRNAITNANINABINITTY

N Loadod
fuslna ieadagnuandagunviiesiel



ANIANTNHFTNIZADNINGAT 621

ac =~
AENTITANEN

wuginnasildlunmsnaans

Wnnesawan 30 @eriug  FaduaneiugiimuinnangnianszndneiignuEea N W ANoyALLE
Jdadrazing uaaiuguiaruay 10 @18Wug Aa CM2, CHM1, PI-2014, 007-14, KAN3, KPS10R, IB99S-10,
IB75/79-2, IB100S-2 waz KANT Uaziugn13A1 Tung A19u 20 dneiug A RT1- RT20 (Table 1) Ugnludasngeu
TOUABUROUIEU W.A. 2560 WATLALINEINANAR LUT0ABUAI AN-TWENEUW W.A. 2560
nstiuiindaya

N3 NUNBNNINAAEIULIL Completely Randomized Design (CRD) Ugninnasanaiugas 10 sfiu ifiuiien
HANARTAN 4-5 FUAindenanuiu

innesawn 6 gn/aesiug sndpdfunmuansiudualsiuuazAnnmg Ae AR L a* b* AAseil
Punnuaesudsiazaisinls uazinaeiidasifusiinuinuis

NNFINURUNITNAAS

o o a o ] Aﬂ” ° o a Aﬂ!’ v tﬂl ‘é = 1

1) nedndvesiatnauiiainnes dinnesndndiiesieLesed color reader TeinIsuansAily L a*

waz b* tneIesed color reader W CR-10 dauansAiilu L* a* uaz b* Tne L* 1luAiuansiianaugdng daasaus o
o\ = ] A o o = = A o 2% a
(1) D9 100 (a979) a* WuAuansszav@@aadunan (+) aunsdunaduau (-) b* dudnuansszavdinRuduuan
X a A v ° 1 ° 1 o dd‘ =® = A

(+) AUDIAMABY (-) WAUNAINIAIUINLAT chroma waT hue angle tagl chroma (C*) WluATHNUaNDNANTAYTE
ANNNLENIR9R AUIniaInNnTlEANALie a* waz b* Inednn1s (chroma (C*) = (@"2 + b*2 ) % ) uaY hue angle (h*)
Wusdaiinuenisssazaedd Tnadynszndne 0-360 a9 lddmiunisnivuaauuansinaesdlunaliignain
a a = A A A
Aadudmaasviraduns tag hue angle (h*) = arctangent (b* / ")

2) ¢ Total Soluble Solid (TSS) thihathaieinnesduWazden anfuihinnedlddui uasinidu
lddmen TSS mmmm digital handheld refractometer Viﬂmf-‘_lwuﬁ

3) matameiidesifumiminude dhiedhaifeimesiimin 50 ns o 4 91 shldeudaeietes hot
air oven g 70 evAgadus Wiusrazaan 2-3 A A dushetndlduiminuasuanmnedidus
rinuialagldannig

wafidusinminud = (minuds (nFu) 7 dumsingm (n$N)) x 100

4) Mstaneifiunnansusualsiu dissetrsinnesdudugnesh 1 nd lunseanaasy 1 Wugin 6 i
wienansTildluneinAnnsgandunasdan acetone : hexane (2 : 3 viv) antuthansisiesdldlumaeamaaes
Sruau 20 Tadans thllTudonieies homogenizer auaziden gadauhAmaenilliarganauuas Tnanis
'A]Lﬂi"i:ﬁ‘i)i@’mfﬁi’iﬂ’]i‘amﬂgul,mdGi".)?;lm'%i’a\‘i spectrophometer ﬁﬁaﬁﬂaﬂuﬂmﬂ?iu 663, 645, 505 WAY 453 WLWWNAT (nm)
(Nagata and Yamashita, 1992) Auanssn3unaansiusuwalsfiv Fai

Beta-carotene (mg/100 g FWD) = 0.216 A ;- 1.22 A .- 0.304 A . + 0.452 A

NsAATIZUTAYS
° v | o a IS v . . = U dl v
‘LA’]“]J@E;I‘@LLWNS'ZQHEN” N’iQLﬂﬁ"’ﬂﬂQ’iNLLﬂﬁ‘ﬂﬁ“’Jqu Ana|y3|s of Variance LL@“’L‘].G‘EI‘J.ILV]E‘].IWWL'&@EI@Q?;I Least
Significant Difference (LSD) mnuu u’iﬂ’iL@l@ﬂ‘ﬂ’iﬂ%ﬂ@ﬂHm"ﬁJﬂ\‘l 30 @’iﬁlwuﬁ N’i"JLﬂ?’i"ﬁﬂ’iﬂﬁ@iﬂW%ﬁLL@”@ﬁﬂ@N
Fineng Principal Component Analysis (PCA) uu‘wuﬁﬂmi’ﬂ\i correlation matrix Lag cluster analysis ‘J_Iuwuﬁﬁu
Standardized Euclidean Distance Tagl4l1/sunsa PAST version 3.06

HANISANHILAZAANTOL
Wﬂwmﬁiﬁ%m@ﬂa*uﬂg\wi“uﬁ:mﬁ"\ﬂ 30 anemiug uinneslunguuadnauienaIwIANats AINn1s3AEy
wfFunuansusiualsiu Wudwv‘iﬂmmmﬂﬁuﬁiﬁﬁmmmamﬁﬁLLm‘E@@;d T dneiug K/PI 100S-55-2S waz 007-
14 TapidlAn 1.98 Uay 1.76 mg/100 g FW snuanstl sa9asan Taun aneiug KPI-100858-2S, FET/S 61S-75-4S 5/1
uaz FSKANT /PI2014 100825 Tmefhfsnnumaiudualiiuaiues? 1.67-1.50 mg/100 g FW daugnewugid



622 ANIANTINEATNIZABNLNAN

USsnauansnusnualsiiusniien 0.28 mgi100 g FW léur ANNUFUWIRUG CHM1 anmsAnEneindiinneeudd
@:mﬂﬁﬂﬁﬁﬂuﬂ"}mmm’m‘lm‘ﬁ@ﬁﬂmqﬁﬂgu?“ﬂmmmvuvlﬁﬁmﬁm"]mnm'ﬁ 11 °Brix ﬁﬁlqwud’]ﬁﬂwmmﬂﬁuﬁ: FBT/S
6157545 5/1 uaz F6T/S 59/5-10-95 fiBanmumasudaiiazanstingegniien 18.1 °Brix 7a9anAe AeWughaen
17.2 °Brix lfuri F6T/S 615-7545-1S aneugisBunneudeiiazaretmninmiidslnaseniuian 7.5 uay
8.1 °Brix IAun FSKAN1/PI-2014 75/79-95x2s uaz PI-2014 muendL annnsdnmnisdatnmiinuienanydn
finmasanawiug FSKAN1/PI2014 100825 fulefifusiihuageaaminiy 25.27% sesasnite aeiuiiailesifusd
vhwnudaini 20.41 Idurl FET/S 615751548 aneniugisiefifusiiminuiemiliminiy 5.0 uax 6.56 Iiur
aneug K/Pl 99S8-35-3/1 uay PI-2014 A1NATsL Fndiianavesinmestlszneudag L a* uaz b Tngen L* S0
BEIENINN 69.1-47.2 AN a* HANBYIZMIN 41.9-21.7 UATAT b* HANBEITUIN 76.3-44.3 UAAITIANYNEIBETTUIN
dnefindesiidvaesdn  Svdmaeudusndngresansiudualsi SuteinnesdfdusnnazdefiBunnmnawdn-
uplafiuge (Table 1) @9 Unnd gosnadt (2558) mesuldin AnnesiugmadsedneddiadeFunouudualsiiv
Tnenedetlszanns 0.528 mg/100 g FW aziiulddninnasaneiug K/PI 100S-55-2S uay 007-14 Hiffunnuusin-
uplsuiigeninAnadefnnesiugnnadie 3 win fe A1 1.98 Az 1.76 mg/100 g FW Aussy anemiugiaun
m@hﬁ’ffiqﬁ@TﬂﬂmwiumiﬁwmLﬂumw‘fuﬁuﬁﬁfamﬂuw'ﬂLL;JWuﬁ"Lummammmum'fa”l,ﬂir?f z@'faumﬂﬁuﬁiﬁﬂ?mm
wehualsfiugeuaziinuiauinieu e mumqm@mﬂﬂmumumuﬂLmqmmum@mmmmumuummﬁﬂwm \ilag-
mnmﬂ@mummmmmqm vavendeBnautlsluileinnes Aeaneiug F6T/S 615-75-45-511 uaz F6T/S 615-75-
1545 Afwlefdumiminuiszwing 2041 uay 25.27 weddus wasdBunauudualsfiuduy 1.50 uaz 1.29
mgi00g FW laeiiisunmaewdaiiazanainldiomnegszuing 18.10 uaz 15.60 °Brix AWANGL Heuamils
Uit AT LR T ATeNEL

A1 chroma ﬂjmﬁﬂwmmﬂwuqmmﬁﬂLm‘lliﬁuzgq Fla K/PI 1005-55-25-4 flAadedl 56.00 dauiinnes
4 30 e fldedn 74.15 fAnsewing 56.00-83.55 atdlafinnn meugAtiudualafiugeaeiugiu o
ANNINNGT 56.00 LL@WLmedﬁﬁuﬁﬁﬁmﬁqLLmTaf‘ﬁumﬁﬁLﬁmﬁﬁumnndﬂﬁuﬁﬁﬁL'uﬁﬁLm‘E?ﬁuﬁﬁ@a WA A1 hue angle
drAndnlndan 90 eern Bvesseadmgazerlungudvites vinAwdnlng 180 ewn vessendagerflungudidis

Qe

v )OS

finmasia 30 aneug doulmyiileduddy duvdes uazwiesdn Hilnnesananuguiies 2 mmwuﬁ‘wuma
Awaeg ldun CM2 uaz CHM1 ‘Emﬂmmmmwuqmﬂ?mmmammLm‘iwuwmm 0.43 uaz 0.28 mg/100 g FW
PNENAL Wnnea 30 aneugiiAnszwing 52.97-74.05 aefugisiudualiiugeddidedudduuacddumae

brar Principal Component Analysis uu‘ﬁugm correlation matrix Wu31 PC1 laadA a9l
w03dayn 41.911 wefidusl uar PC2 wansiennuulstsmunesdayaily 25.093 wlesidus Tnenks 2 PC uenils
poutlslsuaesdeyane 67.004 wefidus uazwudnlay PC1 uaasluunu X Aoanutlstsuesdnemied a* b*
Fn chroma sanauusualsfiu wazilefidumimiinuieRusunduiu dau PC2 Tuunu Y tuanisasuulslsd
ApannABnnaedaiiaraaiviommn aauiuie M@ L uaswefiusbwiinuie anmsiamzd PCA
wudn WAnnes K/PI 100S-58-25-4 gnLLﬂﬂfafanmmnﬁﬂwmmﬂﬁuﬁ%um’ﬁﬁmLfau ilesmnniidiiteddn etalsfinn
n33ATzd PCA 109nnasis 30 mﬂﬁuﬁﬁ Wnnasdaulunlaiaunsadnnguls LﬁﬂqmmﬂdﬂﬁﬂwmLLﬁimmﬂﬁuﬁ:
IunsUsulgeiuglifimnamanmuanaiedumadensudislng  laaensdideuazBunmansudualaiugs
urt @neniug K/PI 100S-55-28, K/PI 995-105-4S, KPI-1008-55-25-7x9, F6T/S 615-75-4S 5/1 waz 007-14 987N
nsAnefiduninmasiugnefaedine it innaaudualsfiuge Aefnnesiuganuasiugnisd gunes 7
Pasnnsansiusualsnuyindy 110 mg/100 g FW ifluiuggneuas ﬁquﬁﬂmﬂdﬁuﬁN@NLﬂﬂﬁﬁLuﬁﬁLLﬂIﬁ‘ﬁuQ\‘m’jﬁ
mw‘v”uﬁ:%'u LLﬁiﬂqustu?zﬁuﬂﬁuﬂ@Nwhﬁu ARG K-Golden Al 0.46 mg/100 g FW wumandniusaassunn
asufualsfiufuAn L a® b* uaz h AiAN r=-0.657*, r=0.477", r=-0.347" uaz r=-0.524" PWAFL
ﬁmﬁﬂmmLu@mmﬂ?mmmmmi@mum muﬁﬂmwvlm‘umﬁ‘ﬂmﬂ@\iwuﬁ A® 007-14, FET/S 61S-75-1S-4S uax
F6T/S 61S-75-4S 5/1 tm@mﬂuﬂ@uLmﬂfmw,wLmﬂ@@ﬂmmnﬁnmmm 30 aneug ‘1/1\1 4 wuﬁuml,uml,miiwum
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Table 1 Flesh color (L* a* b*), total soluble solid (TSS; %), dry weight percentage (%DW), chroma (c) and hue

angle (h) of 30 pumpkin lines.

Code Pedigree L a* b* Color Beta TSS % DW c h
RT1 K/PI 100S-5S-25-4 4720 33.70 4470 Orange 1.98 16.10 14.89 56.00 52.97
RT15  KPI-100S-5S-2S-7x9 60.60 38.90 62.30 Orange 1.67 9.90 10.18 73.42 57.99
RT19  K/PI 99S-3S-3/1 60.70 33.50 63.70 Orange 049 9.00 5.00 70.95 6225
RT11  K/PI99S-10S-4S 53.90 33.30 60.80 Orange 1.28 13.20 10.77 69.27 61.27
RT3 K/PI 18S-55-4S-4 59.98 3243 6563 Y-O 094 1353 1468 71.66 70.76
RT4 K/PI 18S-55-4S-6 68.25 32.85 66.05 Orange 0.23 16.10 12.08 73.20 63.70
RT5 F5 K/PI1 2014 43/34-1S-1S  62.20 29.60 69.10 O-Y 117 1220 1157 7518 66.80
RT16  F5K/PI2014 43/34-1S- Y-O
4SS 60.70 25.70 70.30 0.91 13.80 13.47 74.81 69.88
RT7 F5K/PI2014 43/34-1S-28-1  72.38 27.00 58.58 O-Y 018 11.85 853 64.50 65.25
RT8 F5K/PI2014 43/34-1S-2S-3  59.10 32.38 60.25 O-Y 0.87 1190 12.63 68.58 61.61
RT12  F5KAN/PI2014 43/34-1S-3S  65.40 27.20 76.30 Y-O 063 1120 943 81.00 70.38
RT13  F6T/S-79S-4/2-8/7-2S 59.50 38.00 63.80 Orange 0.49 1340 10.81 7421 59.23
RT14  F6T/S61S-7S-4S 51 59.60 34.70 68.40 O-Y 1.50 1810 2527 76.69 63.07
RT9 F6T/S 61S-7S-4S-1S 59.40 34.10 68.90 O-Y 115 1720 19.89 76.89 63.70
RT10  F6T/S61S-7S-15-4S 59.40 29.70 68.50  Y-O 129 1560 2041 74.62 66.53
RT17  F6T/S 79S-1S-10x79S 4/2- O-Y
- 62.60 34.10 70.10 0.90 1440 1593 77.89 64.07
RT18  F6T/S 10x74S-4/2-7-1S 56.70 36.30 63.40 O-Y 063 1490 11.62 73.03 60.23
RT6 F6T/S 59/S-10S-9S 57.80 32.20 67.90 O-Y 1.01 18.10 1556 75.16 64.60
RT20  F6T/S 79S 10x79S 4/2-5S 58.00 37.60 64.60 Orange 0.63 14.30 1398 74.76 59.78
RT2 F6T/S 1S-1S 10S-9S-1S 60.50 23.90 70.90 Y-O 0.72 14.60 1421 71.66 70.76
Inbred
lines Original/pedigree
CM2  Chiang Mai 66.70 23.00 74.80 Yelow 043 970 9.98 7827 7293
CHM1  Chiang Mai 69.10 21.70 75.80 Yelow 028 9.60 10.01 78.81 74.05
PI2014  Unknown 60.10 4190 6450 Orange 097 810 6.56 76.95 56.99
007-14 BK/KT 57.90 36.80 67.20 O-Y 1.76 1240 1840 76.55 61.31
KAN3  Kanchanaburi 62.80 38.30 70.90 O-Y 0.89 1120 11.54 80.52 61.64
KPS10R Srisaket 57.00 37.40 66.40 Orange 1.19 13.30 13.72 76.16 60.59
KAN1  Kanchanaburi 63.70 36.40 75.20 O-Y 140 850 17.58 83.55 64.19
IB99S-10 KAN1/PI-2014 99S-10S 61.70 39.50 66.90 Orange 1.65 950 13.12 77.68 59.41
IB75/79-2 KAN1/PI-2014 75/79-9Sx2s 62.20 39.50 63.50 Orange 127 7.50 834 7478 58.19
IB100S-2 KAN1/PI2014 100S-2S 5360 36.40 57.10 Orange 158 14.90 13.04 67.73 57.44
Mean 60.62 33.27 66.22 1.00 12.80 13.11 74.15 63.39
Ccv 465 488 3.17 1147 484 923 266 235
LSD 3.381  1.962 2.535 0.142 0.743 1.581 2315 1.788
F-test . . . . . ok . .

O-Y = Orange-Yellow, Y-O = Yellow-Orange, ** highly statistic significant confidence level of 99%.
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Table 2 Principal component analysis of 30 lines and correlation coefficients of nine traits.

PC Eigenvalue

% Variance

Correlation coefficient

a* b* Beta TSS % DW c h
1 3.353 41.911 L -0.420* 0599 -0.657** -0.401* -0.262 0.181 0.599**
2 2.007 25.093 ar -0.363* 0477  -0.112 0.030 0.016  -0.848™
3 1.255 15.683 b* -0.347*  -0.208 0.132 0.428*  0.731**
4 0.586 7.325 Beta 0.099  0.452* 0.1167 -0.524**
5 0.418 5.226 TSS 0.674* 0.091 -0.018
6 0.275 3.443 % DW 0.368™* 0.049
7 0.063 0.789 c 0.191
8 0.042 0.531 h -

NS = non-significantly different, * = significantly different at P<0.05, ** = significantly different at P<0.01.
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Figure 1 Principal component analysis based on correlation matrix of nine fruit quality traits.
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Figure 2 Cluster analysis based on Standardized Euclidean Distance and beta-carotene content.
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Satisfaction of Young Smart Farmer towards the New Agricultural Entrepreneurs Training Course

in Bangkok
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Abstract

The purposes of this research were to 1) study and compare the satisfaction of young smart farmers to
the training course on preparation for new agricultural entrepreneurs in Bangkok. 2) study the problems and
suggestions of new generation farmers towards the training of new generation agricultural entrepreneurs.
The questionnaire was used as a tool to collect data from 38 new farmers and with focus groups technique.
Data were analyzed using descriptive statistics, t-test and F-test. The results showed that most new trainees of
young smart farmers were women (55.3%), aged between 30-39 years (26.3%), graduated elementary level
(31.6%), the main occupation was farmers (71.1%), average monthly income was 5,000-10,000 Baht (55.3%),
number of years assessed for young smart farmer was 1 year (36.8%), channels getting news and training were
from state officials (68.9%), the distance from their residence to the training location was of 20-29 km (47.4%).
The new farmers were satisfied with the training with the overall score of high level (X=4.13). Comparing their
overall satisfaction by gender resulted in no effect. However, the gender attribute affected to content dimension
with the significant level of 0.01. On problems and suggestions, study found that the course content was not
applicable to the profession enough. The content could have been more practical. On the process and service,

the number of training day were too long, should be reduced to the shorter training period.

Keywords: satisfaction, coaching training, entrepreneurship agriculture new generation, young smart farmers
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Wifen il 1) naWRLEUgIRANERTuUMIRAA 2) NsulsgAudinems 3) N1IAINNIAIFIUAUAINERAS,
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Table 1 Satisfaction of the trainees on the preparation of new agricultural entrepreneurs.

Factor Average S.D. Level

Speaker
1. Knowledge on the topic of the lecturer 4.05 0.90 High
2. Speakers on the course content in accordance with the training course 413 0.66 High
3. Speakers allow the trainees to express their opinions 4.13 0.62 High
4. Speakers create a learning environment well and proper 4.26 0.55 High
5. Speakers on time and maintain a reasonable time 413 0.52 High
6. The speaker's ability to answer questions 4.18 0.60 High

Average 4.15 0.54 High
Process and service
1. Publicity or announcement 4.32 0.70 High
2. Training of staff to coordinate the training of officers 4.32 0.57 High
3. The service of the staff performs the training 4.34 0.58 High
4. The duration of the training is appropriate 3.87 0.84 High
5. The purpose of the training are appropriate and consistent with the entrepreneurial 4.16 0.59 High

agriculture

6. The event promotes collaborative learning 4.05 0.90 High
7. Monitoring and evaluation after the training 3.63 1.21 High

Average 4.09 0.49 High
Media and facilities
1. The quality of the training document 4.47 0.55 High
2. The broadcast media are appropriate 4.47 0.60 High
3. Materials / equipment used in training are stylish and work well 4.42 0.55 High
4. Training facilities are available and appropriate training 4.29 0.69 High
5. The location of the training is appropriate 4.26 0.72 High
6. Food and drinks are reasonable 4.39 0.49 High
7. The vehicle had been traveling for training 3.37 0.85 High

Average 4.24 0.45 High
Content
1. Information about how the loans 4.00 0.73 High
2. Development of agricultural business plan / marketing plan 4.13 0.77 High
3. Processing of agricultural products 4.1 0.68 High
4. The added value of agricultural products 3.97 0.67 High
5. The standardization of agricultural products 4.03 0.71 High
6. Development, packaging, branding 4.00 0.73 High
7. Bookkeeping income - expenses of the household 4.03 0.71 High
8. Innovative agricultural research and extension 4.03 0.67 High

Average 4.03 0.66 High
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Table 1 (continued).

Factor Average S.D. Level

Knowledge and use in the occupation
1. The knowledge gained after attending the training 4.11 0.55 High
2. Knowledge application to agricultural professionals 4.8 0.53 High
3. You can develop your knowledge to become entrepreneurs 4.11 0.50 High
4. Networks can increase the agricultural sector and has strengthened even more 4.16 0.49 High
5. Get the knowledge, skills and experience from training 413 0.57 High
6. You can take the knowledge from training to consulting with others 4.21 0.52 High
Average 414 0.48 High
Grand average 413 0.41 High

wsufisuiadadiuypaaiiinadannuianalarasnsnsnsfulutdamsilnausunangasiasaunna
wiangniadugdilsznaunisinensgulus ’Luﬁuﬁn'gamwumuﬂs

annsine  Wlsumauanuiane lasasneasnsguludsdenisinausiuangaassaNaNniaNgni sty
filsznaunisinumagulu Iuﬁuﬁﬂgﬁmwwmm Tusnuiladedouyana tnadtuunaume wud ldiauwaneng
furesnnienelasenisineussedneihiluddnfissiy 0.05 WeRasnnaaaieneladumadu sruunanume
Wud%ﬂwmmg’ﬂmﬁﬁmel,mnﬁmﬁ“u %ﬁm’mﬁ\m@%ﬁmﬁwﬁ@ﬂwﬁﬁﬂdqﬁmﬁizﬁu 0.01 (Table 2)

Table 2 Compare the satisfaction of trainees by gender.

Factor _ Male _Female T Sig.
X S.D. X S.D.

1. Speaker 4.24 0.562 4.07 0.525 0.981 0.333
2. Process and service 418 0.577 4.02 0.408 0.985 0.331
3. Media and facilities 4.22 0.446 4.25 0.473 -0.165 0.870
4. Content 4.40 0.611 3.73 0.547 3.540 0.001**
5. Knowledge and use in the occupation 4.26 0.459 4.04 0.495 1.457 0.154
Grand mean 4.26 0.438 4.02 0.37 1.838 0.074

*0.05 level of significance, **0.01 level of significance.

Fednm Wisuifuadudauyana T ang sziunisine andwudn meld snuiligidnfunsauss
HunNsUssiiuAaNIR Young Smart Farmer MAZITHENANTINNNIAN U LIN WL ﬁﬂﬁﬂzﬁ'quuﬂmﬁummq
i Tvinliannianelazesdidn sunisilnausunangmaszanannuniasgnaiugisznauniainuemsgulug Tl
ﬂ@qmwwmmﬁmwLmﬂm'wrﬁ“u Falpesauazegy @ﬂwﬁﬁmﬁﬂﬁmmmﬁﬁﬁ 0.05 (Table 3)

Table 3 Comparison of personal factors affecting the satisfaction of trainees.

Average personal factors Source variance SS DF F Sig.
Age Total 6.317 37 2528  0.059
Education Total 6.317 37 0.176  0.969
Main job Total 6.317 37 0.797  0.504
Income Total 6.317 37 0.632  0.650
Number of years the trainee passed the YSF Total 6.317 37 0.799  0.565
Distance Total 6.317 37 0.913 0.468

*0.05 level of significance, **0.01 level of significance.
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Evaluation of Salinity Tolerance of Eggplant Germplasm under Greenhouse Conditions
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Abstract

Purple eggplant germplasms collected by the Tropical Vegetable Research Center, Kasetsart University
were evaluated. There were 20 germplasm accessions and 4 commercial varieties at different salinity levels,
as 2 dS'm” (no salt), 4 dS'm™ and 6 dS'm™". All accessions could be grown at all salinity levels. Seven accessions,
including KM, KK, SM-267, SM-298, SM-065, SM-244 and SM-131 showed fruit setting at all salinity levels and the
accessions SM-172, SM-570, SM-371, SM-603 and SM-232 could be produced fruit at 4 dS'm™". The morphology
traits were evaluated as flower color and fruit shape. The flower were two colors: leg color that were purple and
white. There were five fruit shapes; flatten, long, round, narrow-long and ovate. We could select eggplant for saline

soil tolerance in eggplant breeding program.

Keywords: fruit setting, flower color, fruit shape, salinity

' NATTTAIY AUZINEAT NUNKAYN NINANEFENEAIANART ANV UNIUAL UATLITH 73140
* ADUZINEAT MUNIUAL NUINENAEINEATANGRAT INENVBNUNIUAL WATLITH 73140

’ guiidtuaziannfeinenfen NAneduinEasANans MEARUNIUAL WATLITH 73140
*Corresponding author, Email: agrana@ku.ac.th



636 ANIANTINHATNIZADNLNAN

AU
nzi1e (eggplant) AnduigAsugiartiauiiaeslsamalng Inefinislgniieinunuiinauazdeeanisiiu

[ '
=

HAAALAZINAANUE TaENTNAuaSUNISNERT (2560) T1eudruilunawizlgnusitiesinglutl 2559 ANuniaun

'
=

796 15 AreuAguitud 11 dwdaluszmeding TaefiuanAnsan 1,305 fu Gesamdaiilgnasdadaanniigeldud
el inasysnd uazanilg wiufteanidu 461, 84 uay 72 19 mNA1AU (NINFLETNNNTNERAT, 2559) Tl 2559
finsdeaanuzidesnglulssinmuagarianun 10,293 Alaniu Luyarn 985,391 L (NIUATINTNEAT, 2559) §1AN
118 12.79 uw/Alaniu me'q@ﬂﬂLm“mﬁuﬂﬂﬁqmqﬂixmﬂﬁwm 7,940 Alandu uyarn 33.59 a1uumn dmiu
aneugressdedainougnuazenelunane dun Wuguanauvienadslll wasiugTinanene1e Tvlunazes

A 1 o ' g‘/ a s a A = v dyv =
nz@anaee i AR tnTuINI9ge Halusru aflulawman weaneda uunilden uazuaardes 1wl wanaintdal

Q

ansngninaiiidAtydiedesiulsauzide Jaafulsanaeninieninla uazlsasine - Bnannune (Igarashi et al., 1993)

v
o A

T@1Tmal Ae arsivean wazuwaulnloeniu iWudu TnansaumdnazinisavaniBuinmuean uazuwauinlaen-
HulwlFunnnunn uavazandpsaianadiawalunjuiselndszazgnun

a I3 X . A Al v a a I = =< o ¥ a o Aa

AuAN  (saline soil) uAuAlATUANEWAAINANIANTRUNAe  Fevin IRy lunsldaes A uas
ndansAulumuNnInERILazan IwiIndan  tnavinllindeinulufuAunlnasaniaasyiiulnresiei - Ae

= = = = = ad A a @ ' > \

naelpan Faiuanslsznevrednsanuazaaeu Tulssmelnadnunndudiuauetilszinns 19.7 duls lngay
wuldluannanziueani@eamile MANAN  wasiunganzia (anes ogiu, 2550) Teelwasnianziuasn-
a A dd’l dldl a [~3 1 v 1 dJ lﬂy dl U 90/ 1 o v t:lld A ‘ﬂgj
wgawileiiiunniduiuiney 17.8 awls Fasduiuiquilvienlslugege  duneldaannisiiasuinaeiu
afuuinauldasiianeiu mumu@ﬂﬂuqmm@mﬂ (Wi AdiAng, 2540) mﬂnmmwuwmLﬂumummﬂﬂi,,mm 1.13
anuls Imﬂmmmmqmumulumﬂﬂmmummnwuw‘l,ummmumﬂLﬂuwummmimmmu’m i vl svilon
YBIAZNOUANTNZLE °n\1a?°’m_|m’mLﬂmmmuuumu@ﬂnmmmﬂm@amvﬂ@umnmw"mLmvmﬂwm Fuveaituiiy I
Tnananssnuiinelaiuie wordnteciTazanas uasdeiinansenusensasyivlnuesite  Reuneriinlianunsn
m"?‘mLﬁuimiﬁuauﬁi”ﬁummtﬁuﬁmﬂndw 2 ds'm” WruerfiaanunsonuAnluszAuANUANT 4-8 dSm” usiLile
sxFuAMANT 16 dSm WN1)NTRAALUAAIBINTBENITUUSS “ﬁ\‘m’m"lﬁ‘ﬂLLU\?W‘HW\N?J\UPM’]NLﬂ&limﬂu 2 ngw
1furi1) fenuda (halophyte) wanefle Refianunsassnyiiulaldaluindlsssuresndelulsunige 4 & ot anil
mminﬂi"‘uﬁqiﬁﬂﬂ'wmmﬁﬂum\muﬂ’wmtyl,muim 2) drlinuiAn (glycophyte %7 non-halophyte) isnefa
memmL@i‘mmuimimmluwwiumﬂ@@ (nonsaline habitat) tHaNT IFFUNANIINLAINIZAUANNIAN NTAZLEAS
mﬂWimmﬂﬂumﬂ’]ﬂmwmm’mm (Flower et al., 1977) Stynil BITNUUN LATATLE (2561) 218U NARANNIN
Wy RulpldAluanidanmdy 46 dsm’ wsgimannsdnenislinanansesuzidedilgniinnafulusdy
FN ) FansAneAsal HiRgUszasdinednmanuainnsalunsfianaresnzidieilgnluaninaonsianulsizen
Tnavinnmsfnmn ludeiugnssuuzitasoeiifiumusnine gusiimumadnue founasiugnisAuaaiug

A8n1sAN®

ﬁnmt%@ﬁuqmimmmﬁ@ RINAREMALNTINIUATBY  TDINUINNABNEAIANART INLVUANIWNINAL
QU 20 dneiug wasiugnsAFELEUAION 4 WNE AtiuneLgnaTidnReuEINAN-NeAANIEY 2561
luanmindeu o wmingsuinemeanand menaaiunauay lanshfunduzdedifeny 30 Sundean
WZINAR A1 24 @1eiig wndgnlunszansauim 10 0% ‘Emﬁmm@'@uﬁwﬁwLﬂw‘m@ﬂ@m animsuiazde
wiazanaiugaanilu 3 ngu nquay 4 nszne nazaar 1 fiu lnsudaznguilszAuadNdndusenaaunnsinaii
st ngait 1 lildinde Sennai e 2 ds-m”, ngadl 2 SAmsiliihesii 4 dsm” uazngud 3 fldnmih
Tifhes@ 6 dsm’ snssaansazanesige s A Ustnaudas Ca(NO,),*4H,0 uaz Fe-EDTA uazansavant
8198113 B tsznausag KNO,, NH,H,PO, MgSO,+7H,0, H,BO,, MnSO,4H,0, ZnSo,7H,0, CuSO,5H,0 uaz
NaMoO,*2H,0 A xidxNdu 0.25 i1 Tudnadiuansaza1us1naniig 250 Haaans sievin 50 Ams wanTLINAR (NaCl)
puszALA s i Tiraudud 4 dSm” uaz 6 ds'm” saasazanase RN 250 Hadanslusazuan
udaiinBinmuansazarssme I emuAnanzay haganniasinyiulauaznisfiauateszide antduims
tag mfanﬁmunmwﬁuﬁ innsssiiuuazdndannislinandn @nan ginsna wasdnavasudazaiaiuglusyey



NIANTINHATWIZADNINGT 637

Wunean 12 15 uay 18 Ju nasnanuu iasanniduszaznisniing uaziinisBauimaunisasoyauinuemsiae
Tugnaiugn Iinan@nAsuynszazn s fLNg 19N guNan 13nussAUANANTF 1Y

NANISANHILAZAANTOL

anmsAnen wuiwsdefiannnliuananldnzsuaaudadu fioe 7 e I8 KM, KK, SM-
298, SM-065, SM-244, SM-267 uaz SM-131 musl,umﬂﬁuﬁ%'u | Hudeannanlinandnldusiten warHUN ARG
TﬂﬁmmLwiﬁumma‘nm?‘aujﬁuimiﬁﬁ laun TG, SM-262, SM-556, SM-269, SM-020, SM-005, SM-618, SM-113,
SM-049 uaz SM-467 (Table 1) muﬂummmnmmmm Tngansnsndsziiuanenenedugninaasaeide 24
aneviug andnenizaesdnenuazgUnsma Jonudn Avesmentufl 2 @ Ae A1 ldun KK, SM-065, SM-005, SM-131
uaz@siag laun FL, CM, TG, SM-262, SM-267, SM-298, SM-172, SM-269, SM-556, SM-229, SM-570, SM-371,
SM-020, SM-603, SM-232, SM-618, SM-244, SM-113, SM-049 Uaz SM-467 (Figure 1) #atginaanadl 5 wuy Ae
HANANLLIL LA SM-603 waz SM-005 waena i FL, TG, SM-262, SM-267, SM-269, SM-113, SM-049 LAz SM-467
nanan MU CM, KK, SM-298, SM-556, SM-229, SM-371, SM-020, SM-232, SM-065 uaz SM-618 uaisen e
SM-244 uazuaglla lun SM-172, SM-570 uaz SM-131 (Figure 2) wananiudedinistssiiuannszaznniuies
(maturity stage) T 3 52812 A 12, 15 UaT 18 JUUAIABNLAN WLIN m@ﬁ”lﬁmmzﬁmﬁiaiﬁmﬁ@mmg (2 ds'm™
fpudnnizremananAndnguiifindananes (4 dsm’ waz 6 dsm’) (Figure 8) maadryiivlnvasunsde
dledwliuda 6 dlanifu SnsesyiRulandiulddad uzdeilfansazanasgannsiilidindenauagiiu Saan
WI9UI TUIANTINN wazimassoAL AN ﬁumﬁmmmwmr;*;fmmiﬁﬁmﬁfammmgﬁixﬁmmwﬁu 4 ds'm’
uaz 6 ds'm” deipnnaudenss PUIANTINY wazimaaseyidiulafidenndn (Figure 3) udanneinudly 8 dlani vinnns
Aausanzdaynatesiug vinlinansuansulu Lﬁﬂ‘lﬁumﬂﬁmﬁm‘mq@mmﬁi@iﬂ Temudndunsidefiedlungu
ﬁiﬂﬁmﬁ@mmg’ 2 dsm’) damnmaunnmeenludlauazdniaeioyrauining muﬁumvﬁ@ﬁ@ﬂunduﬁﬁmﬁﬂ
ANt (4 dS'm” uaz 6 dS'm’) Anisuanansan lusteaun LL@yummmmimuﬂﬂ (Figure 4) Fapnaaz Lﬂummmmﬂ
nsUgnusdeluanmimindenasey v lidaderesddildsuaudume iewnanuiufivreande e
mmmLmeLLmuvLﬂJMQWumimmﬂLL@wmfmmVm@wﬂ@nlu@mww”lumm@@ udunarnainindaiianasionis
‘Wﬁum"ﬂm vascular tissue LL@” parenchymatous tissue Vl’ailmlﬂm cortex bag pith Haumanag (Hayward and Long,
1941) \lermsdasniiegszuusn w1 sniledlugeiisnansazanusineimsfisindenaseg e luanng
Aevne Tnapnademneaziisdunnsziunnadudurenndeiinaned luasazanasgennsinianse (Figure 5)

uananiflusessdasinaiianaudivedlumasluusiacyines aglugos 42-61 SPAD unit Tudilenyii 4,
6 unz 8 A uTEnvesluede luusiazyinunsTasisanandniien Seaglugas 36-58 SPAD unit, 38-56 SPAD unit
uaz 36-54 SPAD unit muadL edlafinnn lunn 2 flaviiinisdsnfiuaauidenly linugvsnazeandasie
ANHLTENTed luNzLde %ﬂumlﬁﬂﬁﬂgﬂﬁmmlﬁu 2.4 up 6 ds'm” flauidanluilndiAety (Figure 6) 9348l
299 ANAT AT (2540) NA1991 wzlialuiafignunsoniuldanisssuAnR i 2 dSm” lneuzideasinns
wansIMsTInIUAN Wasiddeaduninzdenllldfuinde iesnundeasusumlifluiinaelsiladifuy
uazil cuticle vuntuileaantspath ssmslgnazdeluanmisedeulinneiunzdeunsanaiug W wugnnsi
FL, TG, SM-262, SM-269, SM-556, SM-020, SM-005, SM-618, SM-113, SM-049 az SM-467 LLﬁ@Zﬁﬂ’WL@?‘ﬁUyLaUIM
vasduRinnn uisuused iddasmnuadliauysal Tnaannz sMe-18 Mduwiuginumusagnmiauuacudaldn
(amm PNRT UATANAL , 2561) Lﬁlﬂﬂ@ﬂiummwimﬁﬂu'ffiamfﬂsimmvmwi@miﬁwuw@m@u 2ala ann3AnEn
maummmmﬂL@faﬂwmaﬂummmLmﬂ@ﬂlummwmwmumvmu 4 asm’” ldhie SM-172, SM-670, SM-371,
SM-603 uaz SM-232 daunzdenlinananldidetqniinananduszdu 4-6 dsm” Ao Wugnnadn CM uax KK uazide
‘Wuﬁqﬂﬁ‘ﬁ‘ll SM-267, SM-298, SM-065, SM-244 Loz SM-131



638 ANIANTINHATNIZADNLNAN

Figure 3 Seven eggplant accessions; KM (a), KK (b), SM-298 (c), SM-065 (d), SM-244 (e), SM-267 (f) and
SM-131 (g) treated with electrical conductivity of 2, 4 and 6 dSm™ at 8 weeks.

T e R O

Figure 4 Seven eggplant accessions; KM (a), KK (b), SM-298 (c), SM-065 (d), SM-244 (e), SM-267 (f) and
SM-131 (g) treated with electrical conductivity of 2, 4 and 6 dSm™ at 4 weeks after pruning.
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Figure 5 Root system of seven eggplant accessions in 2, 4 and 6 dSm™ at 4 weeks after pruning KM (a), KK (b),
SM-298 (c), SM-065 (d), SM-244 (e), SM-267 (f) and SM-131(g).
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Figure 7 Fruit shape of seven eggplant accessions KM (a), KK (b), SM-298 (c), SM-065 (d),

SM-244 (e), SM-267 (f) and SM-131 (g).
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Figure 8 Maturity stage of eggplant accessions KM and KK.

Table 1 Morphology characteristic of flowering and fruit setting at 12, 15 and 18 days after pollination.

Fruit setting

Z
e

Variety Flower color Fruit shape

2 dS/m 4 dS/m 6 dS/m
1 FL Purple Elongated - - -
2 KM Purple Round / / /
3 KK White Round / / /
4 TG Purple Elongated - - -
5 SM-262 Purple Elongated - - -
6 SM-267 Purple Elongated / / /
7 SM-298 Purple Round / / /
8 SM-172 Purple Oval / / -
9 SM-269 Purple Elongated - - -
10 SM-556 Purple Round - - -
11 SM-229 Purple Round / - -
12 SM-570 Purple Oval / / -
13 SM-371 Purple Round / / -
14 SM-020 Purple Round - - -
15 SM-603 Purple Flat round / / -
16 SM232 Purple Round / / -
17 SM-065 White Round / / /
18 SM-005 White Flat round - - -
19 SM-618 Purple Round - - -
20 SM-244 Purple Long ovate / / /
21 SM-131 White Oval / / /
22 SM-113 Purple Elongated - - -
23 SM-049 Purple Elongated - - -

24 SM-467 Purple Elongated - - -




NIANTINHATWIZADNINGT 641

=9
dgUuanigdnmn
a & o = , Al @ = oA A A 3 a ol
annstszinimeiugnesunzitesnnansonAnluannisazeu wudn Anz@enaiunsolinandnlsm
szAuAMHdNTuL0an9aaN8878 1NN 2 dSm™, 4 dSm™ Az 6 dSm™ TivuHA 7 aneiig WAl Wugn1aAn CM uaz
KK waziTanugnasn SM-267, SM-298, SM-065, SM-244 waz SM-131 feasnsninziemanitldidwsenugnass
Tunsdfudgeiuguzmanalidiaonuansnsnlunimusdeaninsuan luswanlasae

_a a
neAngsnlszna
mu%“ﬂﬁ?@ﬁiﬁ’?unumﬁumumﬂ AUINIUARUINITIFUNINEAT (A90.) LAY APITINTEAY ATUZINSAT
ANLALAL HUNYNRENHATAART

LANA19A19D

NINAUATNNNINEAT. 2559. dayanisdeinanlisnetsvng. nanaadiunIanems.
http://www.doa.go.th/ard/ FileUpload/export/5.4.2/Vegetable59.pdf (AA1AN 2561).

NINAUFTNATINLAT. 2560. NLITRLA. NTNAUFTUATNBRAT. hitp:/Awww.agriinfo.doae.go.thiyear60/plant/rortor/ veget/67.pdf
(MAa1AN 2561).

Wit AeAng. 2540. mimwmvmﬂsﬂLLmummumumﬂquu@@mﬂmmu'a Tu L@nmmmmmmwwmﬁmmmumm nguUULzaR AN
n@d@umﬂmmm:m NINNTRLNTIAN. 1. 174 -176. NANN: ﬂiuwmmwmu

anes a3ciugl. 2540. Auanlutlszmalneg. v, 251, ngamne: NINWRILNTI AL,

Sryniil anqm 1w, Yoyadnil ugs, Taznipg un1una uazess 61wa. 2561, nstsziiuAnanmlunismifngesuzdenugnisdi 11
Wugluan nlseisow. 9998993 1AaASNNHATUASNI79ANT 1 (1) 1 57-68.

audn A4, aues launa, Jusalnd unane, asanend Ussysniins uazdnyul 819a1uu. 2561, nsdsziiudneuzdignuinanaes
L%@Wuqmmmﬁ@Lﬁ@ﬁmﬁ@ﬂﬁﬂﬁmwu%@u. MFANTNHATNIZABNINGT 36 (WLAH): 76-82.

Flower, T.J., Troke, P.E., and A.R. Yeo. 1977. The mechanism of salt tolerance in halophytes. Annu. Rev. Plant Physiol. 28: 89-121.

Hayward, H.E., and E.M. Long. 1941. Anatomical and physiological response of the tomato to varying concentrations of sodium
chloride, sodium sulphate and nutrient solution. Botan. Gaz. 102: 437-462.

JUFULNAN (Received date) : 15 W.g. 61
Fuurlaunaau (Revised date) : 28 u.A. 62

FumaLFULNAIIN (Accepted date) : 11 {.&l. 62



INTANTINHATNIZAANLNAN 2562 : 37 (4) : 642 - 647

nmsinnziaendaiganssaliihaydaanauiaudalaeld Thidiazuron (TD2)

Micropropagation of Anubias congensis by using Thidiazuron (TDZ)

TUUN naaNMULK" wayT 1 nEdgna” uasyilnn aewand’
Chanon Klomkamhaeng", Nongnuch Laohavisuti'" and Buppha Jongput'

UNARERD
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WAL 8 mg/L mmmiﬂlumma‘ﬂummm MS (Murashlge and Skoog, 1962 Wuszay Lfam 6 danif WUQ’]@’]M’]?V}LMN
TDZ AudNdy 2 mg/L mnm’Lmnmmmmlwmnmm (P<0.05) Gsiuuganede (540 venduilaiie) uas
suniluieds (7.30 wAwieie) uazluesiitiy TDZ umimmnﬂu@ﬂmﬂmmawmmmiuu;m TDZ (P<0.05)
A9UANEN280A IHHATNLANFANNIZMINTANTNAAEN (P>0.05) aN3TFN TDZ AN duinin N Aeeneeny
PUNALANATUIUNN (multiple shoots) 100 iwlafidust ‘ﬂ’]M’]ﬁ“V]LMJ TDZ 4,6 uaz 8 mg/L Hiuduuguenaaes multiple
shoots mﬂﬂfmmmimmu TDZ 0 uaz 2 mg/L (P<0.05) vinuin multiple shoots JestuiaiEeTiaeluawn sy TDZ
2, 4 uay 8 mg/L uumuﬂmnmm (P<0.05) mi‘lﬂj TDZ AT 2 mg/L uanspauaunismsauaninlunig

ﬁﬂuqiﬁmﬂ"ﬂ"luﬂuﬂﬂﬁﬂJ’]ﬂVl@@@’Wﬁ?Uﬂ’]?LWW“’L@H\?L'LL@ Lﬁ@mu@umﬂm'ﬂumum

AdATY: MaiaeNLideiEe aylisanewAauda a1saruANnisEsyAne Tniegseu

Abstract

This research aims to study the effect of Thidiazuron (TDZ) on growth and induction of protocorm in Anubias
congensis, with using TDZ 5 concentrations 0, 2, 4, 6 and 8 mg/L, added to MS semi-solid medium (Murashige and
Skoog, 1962) for 6 weeks. Media supplemented with 2 mg/L TDZ induced the highest number of shoots and number
of leaves at 5.40 shoots/explants and 7.30+0.58 leaves/explants. All medium supplemented with 2, 4 6 and 8 mg/L
TDZ induced number of roots lower than that control. There was no difference significantly among treatments in
shoot length (P>0.05). All treatments supplemented with 2-8 mg/L induced multiple shoots at 100%. Medium added
with 4, 6 and 8 mg/L TDZ were increased diameter of multiple shoots higher than that with 2 mg/L TDZ and control.
The maximum fresh weight of multiple shoots (1.08, 0.89 and 0.84 gram/explants) in A. congensis was obtained on
medium containing 2, 4 and 8 mg/L TDZ, respectively (P<0.05). Using 2 mg/L TDZ as a growth regulator induced

the highest number of shoots in A. congensis micropropagation.

Keywords: micropopagation, Aunbias congensis, plant growth regulators, Thidiazuron (TDZ)
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v o

AN

suswiisanouauda (Anubias congensis) \unssauliinnanatlund Araceae Rt msnonaniew
luiuersmandluidneniuda duisdugnenguaned Ssdusiadum (hizome) Winesliau wazung
gaptusnLuAY Tluuaneanainlaudy Saenaunadn i useneensauiudugeun spadix Nn1ulszAuAane
lufidheavienns (Hiscock, 2003) Fueyidaareuaudaidunsrallihannaluanaeydeaitiniedenanidu
dususiu - 2eslszmalng (nguuinisdseanduAninems, 2559) Lufima‘m”l,ﬁﬁmqmﬁﬁﬂm@?mLﬁuim%ﬂ Tuusazd]
auAnluluddy 8-10 lu uazaeneiuginansuenuuasin sty (Juiey warnaus, 2543) Fodunaimalulad
mﬂ‘wquﬁyﬂqL’f‘i@Lﬁlﬂﬁmuﬂﬂuﬂ'1ﬁmwﬁuﬁﬁﬂiﬁlﬁrf’fuﬁuﬁqmumﬂ’lummﬁumrﬂL?‘q Wumadenvikdusunis
Lﬁ'm@mam‘lﬁmﬁu ansAILANNITaseALTA (plant growth regulator) ) ifugnsThinunldite innanamvie iuanan
uanggnIale (WamT nesenln, 2529) mmqmumimmLmu‘ﬂm‘wuﬂNslm@ﬂ’l,uﬂauvlfn‘imiﬂuu (cytokinins) sml,ﬂu
mimuﬂumimmLmu‘immmwwummmﬂmma*u,mmem AngeauddissnsinmN (Pierik, 1989) i Zeatin,
6-isopentenyladenine (2iP), benzyladenine (BA) way 6-furfurylaminopurine (kinetin) ﬁ@wuwum Nmﬁiw@@ﬂqvm
ﬂ@’mﬂuﬂqﬂﬂmiﬂuu Af thidiazuron (TDZ) 970 N-phenyl-N'-1,2,3-thidiazol-5-ylurea qumuﬂﬂ C9H8NAOS
Hanwnuziunan@wasiseu (light-yellow-crystal) Hxsaluana (MW) winiu 220.2 g/mol ﬁf-gmm'aummw 213
avrnaidna uazazareldilueniuen (ethanal) sdedavinazansdu o Wy exdlan wWudu (Murthy et al., 1998)
%qﬁﬂix'ﬁm'ﬁquqmﬂ BA (Mok et al, 1982) Ineifluanslunguuesiiiiag@y (phenylureas) (Fosket, 1994;
Sutter, 1996) %amﬁﬁmﬁlﬁ’miﬁmmgﬂLLuu i anansndnin liifantsunnneavesndos il dedsulmfnnisaing
protocorm like bodies (PLBs) lunda/sfuanaana vnliisilaidefamuin 1 4ruauann wu lundaslifana Cattieya
(Pierik and Steegmans 1972) ﬁﬂmuﬂwuﬂmi'}ﬂﬁ@mﬁmﬁlm (Huetteman and Preece, 1993) Phaseo/us /unatus L
Wug Kingston dulieudald Dz m’mL°nmmmwmﬁmﬂuﬂ@uisﬂmiﬁumum@u 7 Junngnnz AeiiaEauiamnay
(Mok et al., 1982) Lmei‘meamﬂmm@mmmmm@mmmuwmmmmw'aél,mﬂmmmuﬂamm@nmuﬂmmmm
(UNAA @mz?{uqm 2537; Naqm nMafe, 2540)

FrunsAnEvnanaududuaes TDZ fvsnvausenisimirlfifingeauaznsiaunrestuiedemeen
w09sueYltaARUALTEA LwaiﬂjLﬂumﬂwumu‘wuqﬂ@@mLmﬂlﬁlmﬁmmmmwmammmmmmmmmmmemLﬂu
wuanemsld TDZ funssadlehinluanaeyoasiagu

A8NSANEN

wssalshinildlunsnanas

fmﬁuﬂmﬁﬂmeumu%zdwmmmq’mﬁ’mﬂﬁu"ﬁmﬂww saeuioie NANGATINEANARTNITLIEN WA
”Lummimlmmm MS (Murashlge and Skoog, 1962) fauAL benzyladenme (BA) 5 mg/L Wunan 4 dlenif
0NN T NS L e 19N Aaes mnuummimmmumm@mmL@muummiwﬂiwmmﬂmarmmumi
wasoyL e wazmmslwmwmuammmw 2542 parnLTa@ea WacudLas 2,500 and aanisiias 12 Galu
siadu ifliaan 4 dlal lwaninzaenide ndsann 4 dla dnieniieideriiaunalndifesiuin 4 lunnmaand
LAUNISNIARDY

ANLUNRNTNANDILLU Completely Randomized Design (CRD) Tmﬂﬂ@ﬁ/ﬂ‘ﬁﬁﬂwﬂﬁﬂmmL%M%’umm TDZ

5 szau taun 0,2, 4,6 uaz 8 mg/L mmum"lﬂlummmm MS UAATTANIINARBIAL 20 1 1z 1 990 luusdazin
Huioide 1 T el

ﬂ;mmi‘wmm‘w 1 81119gM3 MS 39871 TDZ 0 mg/L

fqmmimmmﬁ 2 819119gM3 MS 907U TDZ 2 mg/L

ﬂ;mmi‘wmm‘ﬁ 3 81MN9gMT MS $9NAL TDZ 4 mg/L

ﬂ;mmi‘wmmﬁ 4 811N9gRT MS $9NAL TDZ 6 mg/L

fﬁqmm?mmmﬁ 5 211195 MS $aurL TDZ 8 mg/L
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NSLATENAIUITNARDY

VINNNSETENANMINUINGRT MS fauril TDZ 5 seau 1eun 0, 2, 4, 6 uaz 8 mg/L Tagdsinmia 30 g/l uay
Murashige and Skoog basal medium 4.33 g/L LLfofJLﬁum’]ﬁuﬂ/}d‘iﬂr(glycine, nicotinic, pyridoxine, thiamine) Wa% inositol
g 1,000 W1 BEn9az 1 miL ua9R4FNgT TDZ annidadu 250 mg/L InevniEunni it luusiasssiuaansdudy
paeigas C,V, = C,V, ndsaniuihdautsznausinamunasliazanadiiuudoasdiuliunsdaainaulils 1 L
Ineldnszuanmeawia 1,000 ml uazsinlldsu pH 5.60 Aaa HCI wisa NaOH 10 wwlafifiusf udqifn gellan gum 2 g/L
naanmaeanlulasion Wunan 8 wil Weazanavunaanldmnmiziaas aunm 8 aaud dadwaaldain 1l
2 TaNgUnR 121 eamaaided ANAL 15 Uausben1sneils Winan 15 wil msniaiiaaaumu
Tupaumsinziasalaidasuayiiisanauiaudsa

mannarananalugdiasnma (laminar flow) neunisldanulaeldmeiuia (KMnO,) uanfuwefunay
di v a I a v Qy v o K ¥ & < o < o a
waldinadulaszimaansefunaunaafiald 2-3 Ju aslduaanaged 70 wafidusd nndavinanuazennnielu uazies
uv newldeug 30 Wi uazdaauareianenldanass ndsntussanglnsallunisiniediadngilaenae
dJ ] ] ‘ﬂ” v % £ v 1 a o o o dgl dl I v o o (% d’l dl
TerumssiadaeAaauk (dry heat) Iaun Induiudmiilaitia nafiad (forceps) auuiasasduiufniilaitie
(petri dish) f««mﬂuuwummmmLumﬂfamummmmﬂumﬂ@fammammmmmmmm Immmm‘lmu@m@mmmmm
Wiy 5-6 1. m_lLu’aLﬂ’aLLUU@NMU@TMH’B’M’I‘ELLM@“’@Iﬂ”li ImﬂL@mmumumu@ummm@umuﬁmuummi@mu 130
FRRIMNT 1 290 LmeLu@m@iﬂL@ﬂﬂwmm@qmmu 25+2 auATATRa ANIdNLAY 2,500 and daennsliuaeiiag
12 dalussiadu iunan 6 dilanu
mstuiindayauasiiAsizidaya

o K £ a a £ = a o/ '8 k2 1 U [ lﬂl 4#‘ =

Tunndayanisasyiduinvesiueyioaneuandanndlaf laun  angesulaadnanluigangnanis
Tausiu iduinuaugnanlngdnainaaidianundraunigassnefites aauuly Aauausn wazanuugan ¥ianns
duauauly 9n wazseaiisauluusiazdianilaatiuazanluyndiland nsdanisifinuasdaisa multiple shoots
o = [y 'y ' Py - ¥ o . o o ° '
NN IAlENaesnnan e Canon G7X lunndday uazimrinaes muttiple shoots TaeldiAzasds 4 Aum
=< o o o oy o a 'S ¥ . . =
Fevinnsdeludianiin 6 shdayautiaszianinulsilmurasdeya (Analysis of Variance) waziifsauiiguaan
LANAY

= a L4
NANISANILLASAANITTU
ANLTNTWRY TDZ sansiasyiiulnuassuayiisdnaulauis
ER v - 3 s 4 o da

AMNNINARBNINTTIAEILaIaTesAueylaaAewAauTaluan nsenTasue M sneudegns  MS BN
TDZ Araudindu 0, 2, 4 , 6 uay 8 mg/L waan 6 dilanf wudnamnsnaudegms MS 7dis TDZ Avuududusingiu
AAFAANUIULEA AU LAZAIUIUTIN fIM’mLLﬁlﬂﬁi’]d@ﬂNﬁﬁﬂﬁﬁﬁmwﬁﬂ@aﬁ (P<0.05) SNIUANNENIEIDA
(P>0.05) mimﬂuﬂummﬂ@mmmmummm WU TiANmd 2 mg/L m‘LummmmummLfa@ﬂmnwm (5.40+0.39
san/Auiolie) annndianududy 4, 6,8 uaz 0 mg/L (P<0.05) HAN1aAe 3.65+0.42, 3.10+0.32, 3.2040.37 LAY

Xy o o o 4. ¥ . o v s o 4 X

1.15+0.08 taa/AuwiaEa ANa1AL awuesuiiaTy wudiianudndy 2 mg/l Harusulueaaninign
(7.30+0.58 lu/muiiaiiie) JennnndnAnsdudy 4, 6, 8 uwar 0 mg/L (P<0.05) HAede 4.5+0.37, 5.15+0.42,
4.75+0.51 war 3.600.27 lumwiaitie auaay luewnsildifin TDZ Aniaiasnuinndiganimaaesibia
TDZ (P<0.05) (Table 1) @4 TDZ \fuansmaupnnisastydulanangulavlaliundauanifdes iinanisutagas
WNTUIALIAR NzBuNITuANATN ddsunisafweenuasiiasulud saudensziunsinauaesilsiiuuaziaulasd
ludladeis Aeduaiunsasylen adnglafmuitluaed Araceae urazalinmauduassapudnduaes TDZ
FUNAABITY Murthy et al. (1998) Wud1 TDZ AAnaidndusfnasenisinin liifneenlalaens Taaenndeeiy
NUNAARITaY Jo et al. (2008) tnaldAduidndyw TDZ 0.1-1 mg/L TunsiinanwIuaanaay Alocasia amazonica
msldans TDZ Aaududusn 0.1 mg/l lwsiunuanusiul 2 @il (Rhododendron sichotense Pojark. Was
R. catawbiense cv. Grandiflorum) vnlinsenfianwaisidunasuindn (Yulianna et al., 2016) luanuddaues
Wil fiula wazwannael gslianad (2557) Tanan291 TDZ A aidindu 0.1 mg/L T Musa sapiantum L. (AAB group)
o v a U dl v v dl a a o
MlFfineanunnInAudnd 0.5 mg/L wazANaeananadle lue v siin TDZ 0.5 mg/L wazluauiqaeas
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Tazan Winydmuy uazAuy (2559) na1ndnnszauAaduduans TDZ 2 uaz 3 mg/L Tusualnailun (Aglaonema
modestum) WugteuAuazRLGATYNH danalfiAngan 100 wWasidus dwimaniuseauaes Lin et al. (1997) 31 TDZ
dnvnAneanly Alstroemeria L. T9vn lhinn1swmunte9anaugan launnuasimunaesean laaenaganiia

Table 1 The number of shoots, leaves, roots and shoot length in A. congensis on MS semi-solid medium

containing different levels of TDZ for 6 weeks.

Concentration Number of shoots per Number of leaves per  Number of roots per Shoot length
(mg/L) explant explant explant (mm)

0 (control) 1.15+0.08° 3.60+0.27° 7.38+0.63 22.60+1.52

2 5.40+0.39° 7.30+0.58° 0.50+0.29" 21.9241.28

4 3.65+0.42" 4.50+0.37 0.50+0.09" 20.98+1.25

6 3.10+0.32° 5.15+0.42° 0.20+0.09" 18.08+0.95

8 3.20+0.37° 4.75+0.51 0.00+0.00" 20.12+0.77

F-test * * * Ns

NS = non-significant difference (P>0.05) * = significant difference (P<0.05), means +SD values within a column followed by the
different letters were significantly at P<0.05 according to DMRT.

AMNLINT YRS TDZ rfi@miﬁ'ﬁuuwm%ymﬁaL?Zu:amﬂ@mmﬁ’uawﬁmﬂaumu%ﬂ

AINNITNARBINIE Lf?;mLﬁ@lﬁlammﬁu@mﬁﬂ@mumu%”’lummwﬂmmL%'aﬁ’ffmmmi?ﬁLm“Jmm MS i
TDZ AAnnuudidas 0, 2, 4,6 uaz 8 mg/L Tunan 6 dlnnvi wudn Bufinisimansestuie Lﬂfammmu@umﬂmmuwu-
Falu multiple shoots Fausdianvi 3 Elumﬂmmmwmmﬂmu TDZ aniduganILAN (Figure 1) Funduiieded
aneraszilungzqn | mmuﬂfammmmnmmuum IULiﬂ'JLmeu’]mL@mLmsluiumaaﬂ Fudleideinnemuin T3iEa
\Ten8eu LAzWReIaNa19 (Figure 2) FuieidefiaedeansiEy TDZ NnAMNENDU a1snsadnin liAa multiple
shoots I& 100% Lwiqmmiwmmﬁlimﬁu TDZ 'lsdifim multiple shoots (P<0.05) Lﬁ'@?:uzgmm?wmmﬁﬁ multiple shoots
%ﬁﬁﬂuﬂfﬂLmzfj"mé’uthuﬂuﬂ’ﬂm\i wudduriuAugnae  multiple  shoots yestutioietanaunnsaiuatng
ﬁummmmmnm (P<0.05) TnaAnudNdu99 TDZ 4, 6 LL@,, 8 mg/L dnunlLAA multlple shoots Tauadueinu-
quﬂﬂm\m@ﬁ 12.5120.67, 12.6120.91 Uay 12.46+0.69 mu/‘nummm ANNANAL F9annndnfinnadidy 0 was 2
mg/L asneliladAn1eania (P<0.05) v multiple shoots yastuiiadeniagsluannafinnuidudu TDZ siari
HANuaNFLet WHTAATYNNATE (P<0.05) 3¥MINNTANIINARDY shwiin multiple shoots Tasuiiaideiians
8997 TDZ 2, 4 way 8 mg/L fmnuumanssiuatreilidadrAynieada (P>0.05) uazAdduT 4,6 18z 8
mg/L TiAnuuanaeiuesnaflidadAtynieada (P>0.05) (Table 2) ‘Emmzﬁum’mLbﬁuﬁuﬁﬁqandﬂuqmﬁﬁmm
Mariani et al. (2011) a9 AL usnaes TDZ AidnihliRmeealued Araceae 18R 0.1-1.5 mg/L Fadnmnue
1Unf laisenAdeedUMeaNuInd Dewir et al. (2006) Idnnandluiiaasd Araceae Tissdunnuidudn 0-1.77 mg/L d9ua
IAnanuiafneseslunnszsiuaududy eseedldnynizuon flufuey senndesiumidduzes Han and
Park (2008) levinnismaaadlis Philodendron cannifolium fiazfumnududy 0-0.99 mg/L {finANRaln#Atunn
MamasasREinIaiy TDZ I8ur nrsuau LﬁmLLﬂ@ﬁmﬁlﬁﬁnwmz@“mLLuuuuu‘%mmgmmmmm Funtunaalsiasanas
LATIANITANEIIBATAS LHIAEINTLIEN1Y89 EI-Mahrouk et al. (2016) Temaaadlu Aglaonema ‘Valentine’ ﬁi:ﬁ‘u

k7 ] Y a a a a a a
ANLLNTU 2 mg/L ZNE\IZ‘]SL‘MLT]ﬂﬂ’]ﬁ“].l’]ﬁ\l‘]_lﬁ‘l,']mﬁ’]u"ﬂ@\‘iilﬂﬂ LL@Xﬂ’]ﬁ‘L@ﬁ‘O&ILWUIﬁ]Nﬂﬂﬂﬁ]
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Figure 1 A. congensis on MS semi-solid medium containing different levels of TDZ which containing TDZ,
A: 0 (control), B: 2, C: 4, D: 6 and E: 8 mg/L for 3 weeks.

o

-

Figure 2 A. congensis on MS semi-solid medium containing different levels of TDZ, A: 0 (control), B: 2, C: 4, D: 6

and E: 8 mg/L for 6 weeks.

Table 2 The percentage explants forming, diameter and weight of multiple shoots in A.congensis on MS semi-

solid medium containing different levels of TDZ for 6 weeks.

Concentration Diameter of multiple Weight of multiple shoots % Explants forming
(mg/L) shoots (mm) (gram/tissue) multiple shoots
0 (control) 4.47+0.17° 0.32+0.03° 0+0.00°
2 9.88+0.37" 1.08+0.10° 100+0.00°
4 12.61+0.91° 0.89+0.10% 100+0.00°
6 12.51+0.67° 0.63+0.00" 10040.00°
8 12.46+0.69° 0.84+0.11%° 100+0.00
F-test * * *

* = Significant difference (P<0.05), means +SD values within a column followed by the different letters were significantly at P<0.05
according to DMRT.

=g
daglnansAnm
XX Ao - 4 o o o e
annsnzidesiiadiesusydasnsuaudauuanmaneuds MS Afin TDZ Auudindu 2 mg/L Wluaau
dindunaunsadnih IiiAa multiple shoots 100% uasannnisnziaedls 3 4l e uiusenuazluieds
WNAige Wit 540 wep/auideliie uay 7.30+0.58 Uy Awiumawiziaesiaidiaanduiieitionaeaaesiu
ayliaapawanda Avsld TDZ Ananudindu 2 mg/L Twawsnauds MS
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The Optimum Sterilization Procedures on Micropropagation of Anubias sp. ‘White’

2997 ATAIN WIYT LAMAGNE Uazdaas Faund’
Achara Srisawang', Nongnuch Laohavisuti' and Uscharee Ruangdej'

UNAnga

wesadlsinlviewdina (Anubias sp. ‘White') uaneituflusifliAnannnisnanasiug dnensirupeuiilud
119 unanslunasasudiaien usaenawugd mﬂ‘iu‘iﬂﬁmﬂwq:@yﬂqL‘ﬁ@LﬁlfaLﬂuﬁﬁma‘Lﬁuﬁmquﬁuﬁuﬂmmmm
du fupeuntsvensivdedutuneuiifianuddniigaiumsmzdsaiedeis annimasenihTudumeenes
ﬁu%ﬁ@wﬁmw'amhL%fm”qwﬁm prsdid uazsraznanvesansensinideiisneiu 7 TANNINARE ANt
ihlddeauuenmns MS Wiszaziaan 4 dulaned wud é’uvlnw’mél,ﬁﬂmﬁvdfamhL%@ﬁqmﬁm AN uavsTEzIaa
saansWansideiinneiu ﬁLﬂfa‘ﬁf“ﬁum’n’]iﬂwﬂ”@ummL‘%@'ﬂﬁuvﬁﬂ’ Shameng Sannsean waznissoAulad
uansineiuae N NEN AN NEns (P<0.05) mxmumw\l@n%u"]L%@ﬁLmﬁmmzimi*uﬁu%w’faiéLﬁFM A8 0.1% HgCl,
w20 wnil Bemsnnsrangs 90 weddus dumaduln Seanage 2.20£0.95 aawmseTwilaide Suaudy
1.26£1.19 fusietuilaifie s1uanlu 0.63:0.68 ludeduileidie uaz 110 1.26£1.04 Mnsieduileide

AdATY: arsansingia nnswansind@e nsnziaeeiietie wesnsldun vyl

Abstract

Anubias sp. "White" is a new variety from mutation which is slow growth. The leaf blades have white or
lighter yellow-greenish and stem is green. Tissue culture technique is the method for increasing number of plantlets.
This experiment aimed to examine the effects of type, concentration and duration of disinfectants surface sterilization
of Anubias sp. ‘White’ on survived and growth explants. The procedures of surface sterilization were conducted 7
treatments and cultured in MS media for 4 weeks. There was significantly different all treatments in the percentage
of contaminated, dead, survived explants and growth performance on MS media for 4 weeks (P<0.05). It was also
found that the optimal sterilization procedure in Anubias sp. ‘White’ was 0.1% HgCI, for 20 minutes. The shoot,
leaves and roots numbers shoot length and survival rate were and 1.26+£1.19,0.63+0.68 and 1.26+1.04 no./explant,

2.20+0.95 mm. and 90%, respectively after cultured in MS media for 4 weeks.

Keywords: disinfectants, surface sterilization, /In Vitro, Anubias sp. ‘White’
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wnflandhunldivainuanggiuuy uazddunanen  vsednsarluNuANANaINaERUEAUAN  HAununIu
Ugnilszavag luglmiunaunu wesalfinnfyadinisdeeanuiniign Aa wesaldunluanaeydas (Anubias spp.)
emfaﬂslum@wm Araceae (Uiliau nesunuuin wazdnsngund waurail, 2559) W@imiumvlnmumm (Anubias sp.
White’) ifluasnslsiinaneanuaiialye Haannisnaneiugurelfulaeiug anwnizsu Aeduwulugenn Wesann
Tifieaelsvlad ludugihiola dunasluuasadfud@iden asiugs 57 wufiwes  andnsosaudananavini
U s = Yo a dl U :J/ 1 [ o o £Z 6 =
suliaydaaldsumnuiianuazilundeanisaeswnaiaidlulssmalnauazsinalszna widaaninaesdulvieyieoa
ﬂﬂmmﬂwuﬁ’lmﬂ@umwﬂmmwmmumﬂu@ﬂ ﬁmLﬂuﬁmmmﬂmhmm@mmuwuﬂqmumm TeABnsIAN
sunlusresinafuduldiansmnsasaiiee Sﬁwumumﬂwummmﬂm"ummim’] mmmmmwmmmmuma
mmmiﬂulﬂ@umm@g@umﬁ TFun uuAfide ssedam neluussmenendy Tnetsaannisvnaneibedais
saansldanaaiinanaidia nszuaunisenaiaasdmnnudnAysamnudfarasnianzidasiadiaNrusazaio
g Yy o & A do o 2 a P v o & A |
walilafuiugiasnimenddny Ae allnansal Aududy  wazszaznanlunmsensdmafivanzanlunissin
‘j/ a = fldl dgl o A 1 a ] QI 91%; =1 dl o £% da/ 1 v Y a
deqaursenlwlewiunausiazaiin Ineenizetsdanssasldunduianyinbidsesderaudreein nsldatinaes
gasvangdnime ANty wazszaznanluuiasia aunsAnEnisidansazane s lallaaalss (NaOCI)
anan laun nswensnmentavesnant1mewen (Thalassia hemprichi) (NOAEN 53UWA uAzAME, 2557)
gaudaaessuiadnaifiu (Dioscuri birmanica) (83981 #0493 LavAnLY, 2555) Tudruniuluaesatutulunanannaed
(150yn gausshel uazaniy, 2558) NswensinimeTiudauneiaduARA (Hippeastrum johnsonii Bury.) (N wnsiny
wazAnuy, 2554) nesawldin leun maslee (Pogostemon helferi) (inas90d N919330U WATADLY, 2555) dunnsld
a13azae mercuric chioride NlaNan i \Wiuananunuia (Selaginella sp.) (L3 niqsna uazAnue, 2561)
nslansazana e laldaagls (NaOC)) Tunnmenassn 1 uaatirlunenassh 2 smeansazans Mercuric chioride
Teun wesnuldunyenl (Bucephalandra sp.) 284 (WiWT 1@MEAEgVS wazAME, 2560) LAY TUNIe (Cytoocoryne
affinis Hook.f,1983) (Ntyaus wiKal uazanie, 2554) muumafﬂnmnumumiwmmmuslumiw‘ﬂﬂmmﬂm‘m‘u
wesulsilviedinad bifnansenuseduing  uasdaiufuuuunisldanmensindessassadlsthitldinannms

v o A o o & dl v ¥ o aa % 2 o & d’l’ v = 1

nanauguseliulseiug neldidudeyalunsimudsniseisiuiugilaandalildiFunnuisanwasanain

ABMSANEN
wasnlshivildlunsnaans
wssm"l,ﬁﬁﬂqﬁfawﬁﬂa (Anubias sp. ‘White’) aanszu1gn Deep Flow Technique (DFT) Wxnanniseizan
wmmﬁﬁwﬁn@jmﬁwmmfam’ﬂwﬂixm medgmalulagnsuandnduaziszas anzmalulagnisineems anniiu
walulagnszaasinadnAmmneaIANszLy
LHUNITNARDY
'JNLLNumiwmmmeﬁuzﬁNymj (Complete Randomized Design; CRD) TneaenldindTunnuazaans
duduaesansenaniefiiamumennuida e INTS) Lmuﬁzgw?; WATANMY (2560) Usenaumag 7 1ANIINAADY
‘meuhmummLLM@‘Vﬂmmi‘wmm 20 A (replication) patd
ﬂmmi‘wmmw 1 WansiZaniaeadalmienlatlaae s 5 wafifus 1w 20 und
(5% NaOCI 111 20 m'w)
gammaaesi 2 Wensideasamedntnaeslallnaelst 10 wesidus i 20 wil
10% NaOCI 1114 20 W1#)
fqmmimmmﬁ 3 WensihFeniuitadanmeAsinaaels 0.1 wesidus uiu 20 w7
(0.1% HgCI 147114 20 W17)
mmimmmm 4 Wensindemsaiendaoimeainaaelss 0.2 wefifus uiu 20 und
(0.2% HgCl, 114 20 m‘w)
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gammaaesi 5 Wansinidansen 1 daetnielallaaelst 10 wedidus w20 wil
(10% NaOCI 1114 20 W)
Wanaindanian 2 dalnieylatlaaelsn s wafifus s 10 und
(5% NaOCl w11 10 17)
gammanesi 6 Wansiidansed 1 daetnielallaaelst 10 wedidus w20 wil
(10% NaOCI 111 20 117)
Wenaindenssi 2 daemeAsinaaeley 0.11lefidus W 10 undi
(0.1% HgCl ‘LA’]‘LA 10 ‘LA’]‘V])
mmmiwm@m‘w 7 Wangid@enssd 1 daelnAanlalilnaelsy 10 wefidus w20 wdl
(10% NaOCI 11U 20 LL’W])
wWansinanian 2 dameAdinaaelsy 0.2 wlefidus w10 wdi
(0.2% HgCl, ¥ 10 W)
amawansnidatusruiaidelavayiles
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AU 140 Fiu °lmmmiv1mm@,, 20 Fu tdausndundnluuasiilueen fadeiEed liazaniiandnsrinay
arenmdaeiindu mmmmummmsmkm%mummLﬁumuﬂ@vmm 3 URNAT LLZ\]’J%’]%V]@‘HLUH'&Lﬂwﬁuﬂﬁ‘vw’im
3 URLNAT ”Lﬂ%lfaﬂﬁzu']mfammmmmmmm 7 IANINARDN Imummummmmmmmmm B tween-20 AU
2 yien AaAN3aTaNE 100 HadAAT efinLs AV mnnsranginige
memmim@mﬁ 1uaz 2 Lﬂuﬂ’]i“‘/\l‘ﬂﬂs}j’u%‘ﬂﬂ%\‘ilﬁﬂﬂ MTnnenlalinaalsi 5 L‘}J@ﬂsﬁum’ uay 10 wasidus
AMNANAL W1 20 WA mewsﬂmmuwumqm@ 3 A%t Afaay 5 107t dwsunnavlensinide
mmmimmmw 3 uay 4 mﬂﬂw\lﬂﬂmmfamqmemmummmmmmw 1 uaY 2 LLm‘lmzmw'anmmqnu e

' '
o =<

Iwerdinaanlss 0.1 iWefidus uaz 0.2 iwefidusl wiu 20 i Lme\imwmﬂauﬁmmm@LLm 3 A%t ASaay 5 17
T ﬁﬂﬂ’]i‘%ﬂ@‘ﬂd‘ﬁl 5 5@ 7 ﬁ’m’]ﬁ‘W’ﬂﬂEJJ’]L%@ 2 pss

mmmi‘wmmw 5 Wangn@ensd 1 mﬂ‘llmmwia‘llﬂﬂm"lﬁw 10 Lﬂfamum Wy 20 W7 Wangindensed 2
m&‘tmmmi&‘iﬂm@@%w 5 L‘ﬂmmum w10 Wt dradeninauiitiesinge 3 A% aay 5 107

ﬂ;mmi‘wmm‘w 6 ansindansen 1 datnielallraelnt 10 wWedidus ww 20 Wil vensivdensd 2
gaenneadinaaelas 0.1 Wefifus uiu 10 Wil Aradaerinduiitesinie 3 af Asias 5w

ganmaaesii 7 wensideassd 1 daelndenlallaaelst 10 wefifus ww 20 wnit Wensihdendd 2
gaenneAdinaaelas 0.2 Wefifusd uiu 10 WiFl Aradaerinndufitesinige 3 af Asias 5w

2. MinsindrEnssinTeuds FasesunaBnidudatuamenande u’ﬁi@zﬁ'quﬁmm’aﬂﬁmwﬁﬁﬂ
mnuummumu‘wﬁmimmvhmumﬂmmm 1-2 LIRS YaAE 1NN wisgms MS (Murashige and Skoog,
1962) wimumimewmmumimmLmuIm nazthanmnzaesllnauduaeiie f elutasnviaaaieied
UM 25+2 avAtadina ANKIENLES 2,500 AN Faanisliuas 12 Falussindy huaan 4 &lan
nstufindayauazitAszvitaya

ﬁuﬁﬂ%’ﬂ%@%uﬁmﬁﬂtﬂﬂﬂ%‘ﬁﬂ LHMﬂ’]ﬁ‘ﬂuLﬁﬂu@’mL%‘Mﬁuﬂ?‘ﬂrm‘ﬂ\'iﬁal’uvl,"wfﬂlél,‘]jil@ (contaminate) 90 7] a9l
e 4 dand waz iudayannadniula ldur ssnssen Avwge Sruaui Sy kazs LN TN
mﬂmwmﬂﬂ?ﬁ'ﬂmﬂ@wmL‘ﬁm?]'awﬂ 7 fand ﬁﬁﬂmﬁmummﬁLmﬁvaﬁmwLLﬂﬁ‘ﬂmum@\ﬁ’J’@m (Analysis of
Vamance LL@”LL@EI‘LIL‘VI?;IUMWLLW]lﬂ’]x‘i"ﬂ'ﬂx‘lmL’a@m”WJ’]ﬂmmiV}m@’a\immﬁ Duncan’s New Multiple Range Test
fiszsunnnuidesiu 95 e fidus poglsunsnaanNowmasgiagy
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NANNSANMILAZINT

mﬂmiwm@mu’muz&qumﬂ@mmmu%mumm (Anubias sp. ‘White) Wfaﬂmmmmum B uay
szpvnanTsanInensndefiinety 7 ANINAADY AU mmma“wmmm 1-4 Wensidensafen e 5% NaOCI
1 20 W17, 10% NaOCl W11 20 W1, 0.1% HgCl, W1t 20 W1 wae 0.2% HgCl, Wt 20 Wil ANNAAL 4AN1INAREN
7 5 -7 Wensiideaesnss 1dun 10% NaOCI Wt 20 w1t + 5% NaOCI w1t 10 Wi, 10% NaOCI w1t 20 1wt + 0.1%
HgCl, 111 10 W17 waz 10% NaOCl w11 20 W1 + 0.2% HgCl, w11 10 7 ANy vdeamiuih i dsaue s
MS luszeziaan 4 diland wudn mmmiwmmww'aﬂmmmwmmamm 0.2% HgCl, W11 20 w1 M bisulaviey-
\Healiensn1990a0e 95.00£22.36% emumﬂmﬁmﬁ@mmnmmmwmma‘mmm@u 7 WASHANINUANGNNATA
(P<0.05) immmmmmmimm@mwmw\l@nwmmwmmmmﬂfﬁmﬂmi% 0.1% HgCl, 111 20 W17 LAZIANIITNAASS
fflnnarenaesnislagld 10% NaOCI w20 w17 + 0.1% HgCl, W11 10 WI¥ waz 10% NaOCl 1w 20 Wi + 0.2%
HgCl, 111 10 "t §l§msanssanatfi 90.00+30.77%, 85.00+36.63% waz 85.00£36.63% AINAL ANN1MAAES
LLam’LﬁLﬁu@ﬁ'ﬁﬁmmudmmmmmmﬁﬂm%ﬁL%@rﬁqm HgCl, ffuwumiﬂmﬁ@wumL%@ﬁgauw‘?ﬂ’ﬁ@ﬂum wsiaeingls
Anun1sld HgCl, ﬁﬂ?mmu’?@mmLﬁuﬁuﬁzgqi'fmﬁun’]i‘l,%im:mm%\l@nﬁmL%famuﬁﬂﬁﬁmiﬂmﬁfauﬁaﬂLufiwudw
fnsnmsmeasiieidieannisld HgCl, asdeansadiniatiiuensindelse (disinfectants) luileluazwandn
(Budavari, 1989) {91eM1W34889 Worthing and Walker (1983) dnlutlszmeuawianld HgCl, lunistlesiuuay
%u"]L%@Iiﬂﬁﬂﬁﬂ%’l,ﬂumﬁﬁmL%fam‘luqu Badoni and Chauhan (2010) s1enudnlunnswensin@estiunia Solanum
tuberosum cv. Taansld HgCl, ﬁﬂ’l,ﬁﬁmiﬂuLﬁ@uwauw?ﬂ’ﬁ@ﬂndﬁmiW@ﬂﬂhL%@r;’f'm NaOClI (ﬂivmamaf Lﬁ@mﬁ
2538) msld HoCl, mmmmmuﬂi“mm 0.1-1.0% szeiziean 2-10 W ‘LumimmﬂmvmmmamqLumﬂfawm
fashanmensindelunsmnzdaaiedelimaandesuasuuniice HARNNINARBITRIILT Lmuvmmﬁ
HAZANLE (2560) WU')’]ﬂ’li‘W’ﬂﬂ%J']L‘ﬁ’ﬂWiimvlﬁJu'mLsﬁﬂvﬂﬂj 10% NaOCI w1w 20 Wil Asadt 219 0.1-0.2 % HgCl, w14 10
W imm@mmm Sevhindsduems Ms Wunan 4 dlannd ‘wummmmmm 90% uazlaifinnstuidewanide
LL‘].JPWIL?EJLL'Z\]"’L%@?'] LAz nfyaLs WFal uazAy (2554) mm@mw‘mmmwmmudqummmmﬂuww (C. affinis)
gaansensin@ensedl 1 14 NaOCI 2% wiu 15 wnit ased 2 14 HgCL1% Wl 20 W v e Eeredlume
(C. affinis) fmnhudeudeqauidifes 15% uwasdinafadulmifilaende 85% asianlnfewdos 1yl
wezlumadunssnilithwileuty  uddupeunsldaswensindeiueriumliauazauiaderememalih i
wensinide saufelszian Audndy avszavnaassamlensindeiiinand Avih e deisnnsuien
2099AUVsE it uAsinIs0ng

Table 1 Percent of contaminated explants, dead explants and survived explants after sterilization using various
concentrations of sterilizing agents for different durations and cultured on MS semi-solid medium for 4
weeks in Anubias sp. ‘White’.

Treatments % Contamination % Dead % Survived
explants explants explants

5% NaOCI for 20 min 45.00+51.04° 0.00+0.00° 55.00+51.04°
10% NaOCI for 20 min 100.00+0.00° 0.00+0.00° 0.00+0.00°
0.1% HgCl, for 20 min 10.00+30.77° 0.00+0.00° 90.00£30.77°
0.2% HgCl, for 20 min 0.000.00° 5.00+22.36™ 95.00£22.36°
10% NaOCI for 20 min + 5% NaOCI for 10 min 100.00+0.00° 0.00+0.00° 0.00+0.00°
10% NaOCl for 20 min + 0.1% HgCl, for 10 min 15.00+36.63° 0.00+0.00° 85.00£36.63°
10% NaOCl for 20 min + 0.2% HgCl, for 10 min 0.00+0.00° 15.00+36.63" 85.00£36.63°

Means £SD values within a column followed by the different letters were significantly at P<0.05 according to DMRT.
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manenzinaelavieydeasae 0.2% HgCl, vinlilavieyduaiidnsnissengeiis 95% uazlinunistuileu
AnE@aaaunIE 100% JAnuuanaeatneiidadAty (P<0.05) (Figure 1) Seilsz@nininwluniswansindanssasldun

q

uagfuilasananaating uanangfia mnududusasans wazszaznauan 1faresiiadatuilaaugnAy

U
(%
a

i ﬁwumuﬁwmLLmLL%&MH@’W%’L%@’]?W@MML%@ﬁﬁmmﬁu%uqqLL@&LL{L&Lﬂmmmu luyanduiudiu-
doufimunauaiteidesesiiaiisewnn  fedldiinnuazaududuresans muisansreznainislurenidesas
(yeyfiu Aadansnd, 2547) friudepandentia wasBunneuididuredans muizazinatlunisvananide
Imnzansietudauzasiadag

Lﬁﬂﬁ'}L‘f:@Lﬁlﬂmumﬂ'ammm"l,fm’mél,ﬁﬂmmﬁf]maw'amhL%@Tﬂﬂ’l%mﬁmmeﬂ?mmma%lﬂﬂahL%Jfaﬁtwmﬁmﬁu
7 TANNINARDY LL@’:’f;ﬁ’fLﬁLgﬂquu@ﬁmﬂﬁqgm MS uszaziaan 4 e Arunisasoyiuin Wud'}ﬂ;mm?wmmﬁ
wensindefiaensaiiondan 0.1% HaCl, wiu 20 wiit vnlAnugeuazauaudugeuresdulavieydeauniiga
2.200.95 TUAWAT WAz 1.26+1.19 Awduiaide usbifianaunnsinsedniiiaddyiuganimaaediineen
aiaiiasasaeniinnsld 0.2% HgCl, w1t 20 17l uazgaNIMAResTiinsWenaanss Taasousnld 10% NaoCl
W 20 W7 + 0.1% HgCL w10 Wil SArwgeat 2.03:0.97, 1.83+1.36 faAwAT uax 1.11£1.24, 1164157
fuduielie AadAy iﬂd@dMﬁﬁﬂmﬂﬂ'}?V}ﬁ@’mﬁﬂ%LLi‘ﬂI“T,f 10% NaOCI w1 20 W% + 0.2% HgCl, W1k 10 W1
prNgILATAILaURUaLT 1.18 + 0.73 iuRiuAT UAL 0.58£0.83 mu/mum@mﬂ N ILLAZIININUIANTNAGDS
M4 0.2% HgCl, wiu 20 it aanluuazsnuniigaie 0.74+0.56 luawiede uaz 1.2651.04 snauiede
uilsifpnnauansinsasaiiduddny (P>0.05) fugammeaasiidnisansivdeiasasadenlaanisld 0.1% Hgol,
WU 20 W7 wazgameaesiinandespsilaaasousnd 10% NaOCI ww 20 wA7t + 0.1% HgCl, Wt 10 il
fugan1emeaediild 10% NaOCI 1w 20 17 + 0.2% HgCl, w1 10 Wil mmqﬂmﬂw 0.63+0.68, 0.47+0.69 uaz
0.47+0.69 ELT_I/?JHLL!’HLF;I@ LL@JQ’]‘LA"J%?’IT]@F;IV] 1.26£1.04, 1.16£1.42 1as1.05£1.22 i‘ﬂﬂ/muLu'ﬂLF_l’ﬂ AINANAL (Table 2
and 3)

o

N

2D,

Figure 1 Anubias sp. ‘White’ after surface sterilization 0.1% HgCl, and cultured on MS semi-solid medium for
(A) 1 (B) 2 (C) 3 and (D) 4 Weeks.
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Table 2 Shoots number and shoot length of Anubias sp.’"White’ cultured on MS semi-solid medium for 4 weeks.

Treatments Shoot length (mm)  Shoots number (no./plant)
5% NaOCI for 20 min 0.00+0.00° 0.00+0.00°
10% NaOCI for 20 min 0.00+0.00° 0.00+0.00°
0.1% HgCl, for 20 min 2.20+0.95° 1.26x1.19°
0.2% HgCl, for 20 min 2.03+0.97° 1.11+1.24%
10% NaOCI for 20 min + 5% NaOCI for 10 min 0.00+0.00° 0.00+0.00°
10% NaOCl for 20 min + 0.1% HgCI, for 10 min 1.83+1.36° 1.16+1.57%
10% NaOCl for 20 min + 0.2% HgCl, for 10 min 1.18+0.73° 0.58+0.83"

Means + SD values within a column followed by the different letters were significantly at P<0.05 according to DMRT.

Table 3 Leaves and roots number of Anubias sp.’"White’ cultured on MS semi-solid medium for 4 weeks.

Treatments Leaves (no./plant) Roots (no./plant)
5% NaOCI for 20 min 0.00+0.00” 0.00+0.00°
10% NaOCI for 20 min 0.00+0.00° 0.00+0.00°
0.1% HgCl, for 20 min 0.63+0.68° 1.26+1.04°
0.2% HgCl, for 20 min 0.74%0.56" 1.26+1.04°
10% NaOCI for 20 min+5% NaOCI for 10 min 0.00+0.00° 0.00+0.00°
10% NaOCI for 20 min+ 0.1% HgCl, for 10 min 0.47+0.69° 1.16+1.42°
10% NaOCI for 20 min +0.2% HgCl, for 10 min 0.47+0.69° 1.05+1.22°

Means + SD values within a column followed by the different letters were significantly at P<0.05 according to DMRT.
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nMsAnEEta USunn uazsraznatvesssensdnmenlidnsnissengengaesmuiiatienssnsliin
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sinia uazlidsnasanisasoyiuinesdiuiuguessuloiayies
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Effect of Harvest Time and Season on Antioxidant Activity,

Anthocyanin and Total Phenolic Content of Butterfly Pea Flower
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AYFUIIUIU 14 NULLAT Fufiennenly 3 90ana1109di Ae |€n 8:00-9:00 1. NS 12:00-13:00 1. uaztine
16:00-17:00 1. T 2 7)) AofnFeu sENdNURBUNINEU-N AN WATEANY IABUEIMNAN 2560 WUF T99nan2edil
Huasiafianssnanasinueladase (FRAP assay) Tmﬂm‘ﬂﬂ‘ﬁlLﬁuﬁﬂﬂu‘ﬁ%ﬂﬁ’]ﬁﬁ’] FRAP mﬁz@m InAtAsaiugaLine
WANINNG1T9NA19TU wuawﬁwmqmmmqLf;mﬂumquu@vqmﬂmmaqmﬂwmfaum'ﬂmv (DPPH assay) Ineman
famﬂjummumm”lumqmﬂ‘luquauum DPPH ga7ign LLmrmwmnmﬂwmumm‘lumqnmqquluqmmeﬂuwum
DPPH #in7ign u@ﬂmﬂumwmﬁﬂ?mmmMu@@mLLavﬂ'%mmLmu‘Msnﬂmumwmium@n@mjummummluqmlu
funnndnfifuifenlungeu

o a

AdAw: aanldduag daananaeedis Lﬂﬂwuﬁﬂi‘ﬁ‘&l ‘Wf]ﬂ‘l‘:fLﬂN q‘ﬂ% ’1%@1@;{2\]%’&?‘5

@

Abstract

Butterfly pea (Clitoria ternatea L.) is known for its medicinal properties and as a natural colorant in several
countries. Potential and uses of several secondary metabolites extracted from the plant are widely studied; however,
improvement of this species for better phytochemical properties is still limited. Phytochemical characterization of
butterfly pea germplasm would provide important information for management and utilization of the germplasm for
such breeding purpose. Environment may affect phytochemical properties, the matter of which has not been much
studied in the species. This study aimed to investigate whether harvest time in a day and season affect
phytochemical properties of butterfly pea flowers. Fourteen accessions of butterfly pea germplasm were studied.
Their flowers were collected in three different times of the day, i.e., in the morning (8-9 am), in the midday (12-1 pm),
and in the afternoon (4-5 pm), in summer (April and May, 2017) and rainy (August, 2017) seasons. The result showed
that time in a day affected the ferric reducing antioxidant power (FRAP assay). Flower harvested in the morning had
significantly higher FRAP value than those harvested in the midday. Interaction between harvest time of day and
harvest season was found affecting DPPH radical scavenging assay (DPPH). The flowers collected in the afternoon
in summer had the highest DPPH value, whereas those harvested in the midday in summer had the lowest value.
Flowers harvested in rainy season had higher total phenolic content and total anthocyanin content than those

harvested in the summer.

Keywords: purple flower, time of day, germplasm, phytochemistry, free radical scavenging activity
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AN

ftydu (Clitoria ternatea L.) Lﬂuﬁﬂjﬁﬂnﬂz@'aumnﬁwmﬁﬂivimu“luﬁqmuu”l,wa‘famwmﬂmm ﬂa"mg@g"”l;u
FnfuEnengsan  (Ayurvedic medicine) L mﬂmvmummwmmvmmm dugnaanaeTan  AaenduLile
FULLNYINY 1A u@ﬂmﬂuum‘lﬁjLﬂumﬁmmmmummmmi Iummmu@umwfmm@ﬂ (Mukherjee et al., 2008)
Tutlszmelng fmslduszlamiannaenidundn vaieldd uazaindudounasmausiasdienssing 7 waztgnidulsl-
tszausag Audulsclammsenaessyduinldinisdnetednanin dez@nsnin uwaznisuin s laaiang
@mﬂuLL@‘“mmnmmﬂ@mﬁu'ﬂm\im’]\‘mw (Kamkaen and Wilkinson, 2009; Nair et al., 2015; Chusak et al., 2018)
STttt ma‘ﬂa‘uﬂa‘qwuﬁ@mmumﬂmmammmmmu@mmqmnm (a¥ty Arglaaaed wazaniz, 2559)

@mmuumim”mmwuﬁ’iﬂsl,ummumi@ﬂ Lﬂuwm@@ﬂwu angmaned @m@ﬂslm\aﬁ Leguminosae afl,u
Usznenuumaunnianed i 57 luses mmmmmﬂ@@mﬂuﬂ Tsmananuazaendas AanaIANEOLLLLABNG,
15 nau wunau standard 1 nay mmmiummm NAL wing 2 NAU agaudnedadnunainnay standard LL@‘”ﬂ@‘LI keel
2 nau mmmmﬂmm Lﬂjfaummnu@mﬂummﬂmqmmmmmummmmmmmu 10 AU 9 faumfammﬂuw‘llmumum
an 1 duegdase aandau 8 5 nau Faenowiu Ngddnaneuzadianay standard Tumanan mmm“lﬂ@mmnum
5 NAU NAWAL 10 AU Tiidenfafis faiumumu‘lumuﬂ@umﬂmmqmumfammummumq LAzWUTRABN R
Ansseu AW wazdanasng wastydududnuuy a0 SeurilAauiudinmadewiedy wi uananwaneen
filszanny 8-11 wae/dn (Fantz, 1977; Cook et al., 2005)

dausing ) vesdryduiansyAani (secondary metabolites) aguaeii ‘EmﬂL@W%@mqmmﬂuﬂ@Mu@@

vt LLfauIm”Lsnmuu mwu”lumfaﬂfammu fNURRNALUARNATNY (Terahara et al., 1996: Kazuma et al., 2003) LL’auIVlVL"ﬂ-

o
o

enfufluansilsiiung iy m@m\mudmn@um@n A WATANALNT BnVdailannuatNisnlunsdnueyyadass
(Mlodzinska,  2009) u@nmnumuma‘mﬂam\lu@mﬂfaﬂumwum mummmmmiumamu@uum@smmLmuﬂu
(Mukherjee et al., 2008) miﬂim@wlu@@ﬂ”LuwmmmmmuLwammummmmLmammmmwLm@@um\a 7
'amvmmm mmmmmqm an neIAs16e T IuAY 1uAu (Lattanzio, 2013) ﬂ’]?Vl'ﬂﬂ.l“TjuﬁJﬂ’]i@ mumaﬂimﬂu
HupAnAiuansnaiueTiauazL Funns (Kazuma et al., 2003; Makasana et al., 2016) mmﬂummmwuwwﬂmmw
anansnLlium A Ugn I AR L AUANN ST LL@wuminiymﬂwuﬁmmﬂuwuwmq I ﬂumian

qmm@memmmmqum@mmamﬁmz@uummqwqﬂmﬂu‘mwm gnsanAaNdanuilenutes clary sage
(Salvia sclarea) MgniiuNeRAINTgaITadiuLasTNseiu HifunuadnuazaNaunsnTunssiuayyadase
UANFNNAY (Tulukcu et al., 2009) ﬂ?mm‘iwmxlu@mwLLawLmu‘l‘,ﬁlmmuummﬂ@mumuammﬂummmqqmm@ @)
fu flAuansnety Geenauunas mmumnmw@mmwLmm@@ﬂumiﬂ@nu,@vmimml,mu‘lmmﬂumuLmvmﬁv
aummmmmmﬂﬂ (Cendrowski et al., 2009) luanunas °1mLfmwmqummm@mumm HuasedTunniuedn
mumiumn uazilnasananTTNILAL mmmmimslumimquauu@@mummmh s Lazaan (Yalcin et al., 2017)
muuu@ﬂmu@mnanwmvmaﬁmﬁmqmmLLm mm‘mmn‘mmaLmvmmmmuﬂmmmmmwmmqwqﬂmmLﬂum@m
ZWﬂm@’]ﬁi“]_lﬂ’]ﬁ‘ﬂﬂ‘]:f’]LL@vﬂﬁ‘vLJ\luL‘ﬁ'ﬂwuﬁﬂﬁ‘ﬁ‘N l,wrammmmi asaenldusyleeml LL@vﬂ’Ii‘WWTA’Wﬂi‘UﬂNWHﬁ’am‘ﬁ/‘LA
T.mﬂL@W%ﬂﬂmqmmﬂmmmﬂsmqﬁ“lumswmmwuﬁm@lummmummqwqﬂwmwmu mmmiﬂm:muimmma-
ﬂivmmLW@IW]@’]UQWNLqmmmququmm@‘mmimummfamwu HARBNANITNNNIA LR ABATY ﬂ?mmufau‘iw-
TepeinTiuviavain LL@viﬁmﬁqu@@ﬂmwmlum@ﬂ@msnummLﬁn@wuﬁﬂﬁmmmumqmqﬂfmmﬂs

ansaluazdgnig

NINARDY ) i

ﬁmsﬁuﬁ‘lﬁumiﬁﬂmﬁ QMU 14 UNILLAT AN 9 Uszind (Table 1) LﬂumwﬁwmmmL%ﬁuﬁﬂﬁmﬁmcﬁu
TN USDA-Agricultural Research Service (ARS) National Plant Germplasm System (NPGS) Vmﬂm‘ua‘ﬂ‘tf’ll,l,@”
‘V\lu‘V\l‘Vl Plant Genetic Resources Conservation Unit, Griffin, Georgia, USA (PGRCU) mmammimm’m PGRCU 114
faenazaEnang udautinlistann 24 T newmnzluniavgulngldiaueaiudannizndn uaIaININIZINEA
1-3 duanif mmmﬂ@ﬂm‘luﬂ@vmwmm 15 . Ingldfiunaniy wnaudy wazduwnay ludmsndauwin o) i
dudantgn mmwmummu Mmmnuu 2 Lm@u fesiusydusstlgnluasdius suaduriuguinals 80 .
an 50 1. Hausauiludanilgn Thindiavias 3 Ass Ugnuazguainm o wilamnae 1 NATIINTAIL AIEINGAT
AUNULAY NUINENREINEAIAIART INEIANIWNILAY SandauAslgn iunendnydud msuAATeianILng
wqm:rmij 3 T991AN1899U AR 1) T2k 8:00-9:00 . 2) T9NAN91 12:00-13:00 . WAL 3) 12918 16:00-17:00 1.
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Tu2 naANA An 1) qm‘@u ﬂmwnmma ZNZW]/IE]%W] 35 1/25.7°C mummammm@u WNEEU-NE BNIAN 2560 WAL
qmclu 'ﬂmuﬂm%ﬂ @Q@ﬂ/m’]@ﬂ 34.3/24.9°C mumm'lum@ummmm 2560

Table 1 Butterfly pea germplasm and their origin and petal color included in this study.

Accession no. "

Collection location

Petal color

Pl 164250 Brazil, Sao Paulo Dark purplish blue
Pl 209315 Virgin Islands (U.S.) Dark purplish blue
Pl 209592 Cuba Dark blue

Pl 226265 Kenya Light purplish blue
Pl1 227163 Sudan Dark purplish blue
Pl 258379 Taiwan Purple

Pl 283232 Sierra Leone Dark purplish blue
Pl 283235 Kenya Dark purplish blue
Pl 283236 Cuba Dark purplish blue
Pl 311506 Brazil, Ceara Dark purplish blue
Pl 322365 Brazil, Sao Paulo Dark purplish blue
Pl 322366 Brazil, Sao Paulo Dark purplish blue
Pl 451721 Mexico, Baja Norte Dark purplish blue
Pl 538311 Dominican Republic Dark blue

" Pl number and collection location are according to ARS-USDA NPGS (https://npgsweb.arsgrin.gov/gringlobal/search.aspx).

NNSAATIEUANHULNNNGNELAR

Aanssuasauayyaaassinasin

Apnpinanssuansiueyyadasyinasan 1aeRBn1s The Ferric-Reducing Antioxidant Power (FRAP) assay
(Benzie and Strain, 1996) FafAuasan Benzie and Strain (1996) ST WeI stock solution 300 mM acetate buffer
(3.1 g C,H,Na0,3H,0 waz 16 ml C,H,0,) 1/51 pH winfiu 3.6 slansisenansazans TPTZ (2, 4, 6-tripyridyl-s-triazine)
AHLdidW 10 mM T HCI adnsdndi 40 mM uazansazane FeCl,6H,0 Avnudndu 20 mM Tneisses working
solution (Ferric Reducing Ability of Plasma; FRAP) 4 acetate buffer 5u1m5 25 ml @17azane TPTZ Usunmg 2.5 m
kazdnTazane FeCl,.6H,0 17u1m7 2. 5 ml uﬂﬂuummmu 37°C Tmﬂmmm incubator (polar 1000C, Contherm,
New Zealand) Limmml,mm”ﬁ‘fmfhmmu@mmuﬁmm 100 pl ¥uUieniuansavaiy 2,700 pl 189413 FRAP
‘Luwumﬂumm 30 w1 ﬂ’muumamwwﬂ@ﬂu@Lﬂummwumu i ldnansd (ferrous trlpyndyltrlazme Complex)
mLﬂmuTmﬂm spectrophotometer (Speotronlc 20 Genesys, Speotromc Instruments, U.S.A.) wmmmqmu 593 nm
wirannamsgulagld Trolox NAududu 0.08-2.5 mg mL™" vize 0.3125-10.00 mM lumiae Trolox equivalent
antioxidant capacity ¥7a TEAC; mg TEAC g FW

mwmaquéﬁﬁ’mqga%mz A28 e 2,2-diphenyl-I-1-picrylhydrazil (DPPH)

IneIfnulad3an13289 Brand-Williams et al. (1995) it Lm?ﬁuﬁ%ﬁzumﬂﬂﬁcy%u U3uRg 100 pL waNiy
a17aza8 DPPH (2,2-diphenyl-I-1-picrylhydrazil) 1adu 0.004% luuniuaa U3unms 1900 pL wan waziildiilu
‘ﬁﬁmﬂumm 30 W LLﬁ’Jﬁﬂﬂ'ﬁfmﬁhmi@mﬂauumﬁ”’m spectrophotometer (Spectronic 20 Genesys, Spectronic
Instruments, USA) finnuenaaaw 515 wiluiums WLAUAINNIAANAULAITDY blank (@elaliAnansazane DPPH)
LL@:mma‘@mﬂﬁmmwmmmmuqummﬁmﬁﬁﬁum@ﬂﬁm% Favnnnmeaaedluinuefentiy A miuanInnIgu
wisannsnsguiagld Trolox it 0.08-2.5 mg mL" v7a 0.3125-10.00 mM luniag Trolox Equivalent
Antioxidant Capacity 38 TEAC; mg TEAC g’1 FW
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msitazilEanauauinlaenduiavse

IneAnwladaaaee Wrolstad (1976) way Lee et al. (2005) #atd ﬁﬁﬁ'}hﬁum@ﬂﬁﬂﬁuuﬂuﬂu 2 viaan YsuIms
naanaz 1,000 pl Tnavaanusniildnaniuansazaneianana 5 win saatimas pH 1.0 289 0.2 N KCI uaz 0.2 N HCI
1f741m7 2,900 pl Faeliluiitiaifiungn 15 i dounseafisesnilusuiurives pH 4.5 filsynaudag 1 M
CH,COONa lu 1 N HCI 311ms 2,900 pl mm”lf’ﬂummﬂumm 15 U ﬂfaum”l,ﬂammmimmﬂ@mmwm pH 2 7¥A
e pH 1.0 uay 4.5 InadanIsgaAnauuAY (A) fiAnnuenanaw 520 uar 700 wiluwas udar o Bunnueninlaeniiy
%mmmmgm

mi@.mﬂﬁuum (A) = [(A52o_ A7OO)pH1.O - (A520_ A?OO)pH4.5:|

Bunnueuinlaenfuiauun (mg L) = A x MW x DF x 10% € x L

Lf]'a A = absorbance, MW = molecular weight of delphindin-3-glucoside equivalent = 500.8 g mol”,
DF = dilution factor, € = molar extinction coefficient of delphindin-3-glucoside = 29,000 L mol” cm’w, L = length path
of the cuvette (cm)

nsitamzsilBanansiuaananan

ArrsiBnaansiueaniamalngld Folin-Ciocalteu method (Swain and Hillis, 1959) Gesnudasaes
Swain and Hilis (1959) ua Kaisoon et al. (2011) @Tq‘f: ‘l%’ﬁﬁhzumfanfa“mfﬁuﬂ?mm's 100 pl WAN Folin-Ciocalteu reagent
ANLdNd Y 0.17 M (mm’am\‘imﬁmn@u 10 wn) 13u1m9 2,250 pl nas Al Ledes Vortex (Vortex-2 genie,
U.S.A) mmiﬂmﬂmﬂ{]mm 5 W1 mﬂuw,mu Na,CO, mauidndy 0.12 M fFuims 2,250 bl mﬂmﬂnﬂu
thansazaneansldluiin 7 Ngnuunsies wluan 1.30 Falus Tnenatimn < 30 ety fmmimmnmuummmmmfmmu
725 nm Imﬂmm‘m spectrophotometer (Spectronic 20 Genesys, Spectromc Instruments U.S.A) 1FmuansWuedn
m\mum mewmmum’mlmma?ﬁ’mmm gallic acid Tuuiag mg 100 g° m@qu’muﬂmm

INLRUNIINAADILLL Factorial in Randomized Complete Block Design (Factorial in RCBD) 1 2 lada Ae
70a0a198951 N 3 D918 uaznANIA g2 n9n1a lundianaaed 14 uden (accession) AATIEUANUANFIG
NNADNH IAEN1TIAT AN TLIU (Analysis of Variance) ez Benfunnaunnsesieanlaeis Tukey’s
HSD test @ P<0.05 Tnel4T1sunss SPSS version 19.0 (SPSS Inc., Chicago, IL, USA)

HANNSANHILAZIANTOl

@nﬂmﬁLm'}:u’ﬁnwmxmqqummﬁmmm@nﬁcysﬁ”umm%@ﬁu’qmm 14 MANEAT WUFT NANITNaNIAnL-
ayyadaszlnamuiiinudaeia FRAP lumendnyduilifudalwi 2 gana S liumnsefuneadn uwinend
mlﬁuﬁmrﬁi’]wﬁq\umwaﬁu A FRAP fiumnsineriu Tneniauiuifiesludaadnlden FRAP Qqﬁ'z\gm waNFingaeingd
uﬂfmmmmﬂmamumﬂfﬂummm\mu uwarlndiReaniudaiing (Table 2) luansdeafunuin pensiydusesde
wuﬁﬂﬁmﬁﬂm quﬁmu@um@mﬁmmwmﬁnmmmﬁ DPPH mmnmqnu Lﬂum@mmmﬂmqLqmmmfaumv
qmm@mmumm (Table 2) Tmﬁmmnmumﬂfﬂumquﬂuqm@u fiAn DPPH indtgaiign Ao 21.37 mg TEAC g FW
umnsinsatiiddynisadiiaindt DPPH e Tumenifuiieslugaananeiu quma@u fifletesiign uaznani
Lm_|mm‘lwmqLsmﬁummqmﬂmmqulu A1 13.97, 16.28 uaz 16.25 mg TEAC g FW maandill aeniiuiienlugag
naneduuazting luneeu JA1 DPPH \adE 19.50 uaz 20.31 mg TEAC g FW nuaneiL fegandrlusendlifuiien
Tugaananedu lunaien ateilviadrAnyiduiu (Figure 1) thsuifuarannuanananlumdueyyadaszresiizena
N1ANAUFNTIN ANINUIARDN nafusneuiaiuies Geduadensaie azan viianinuasuulaesaslszney
ﬁﬁqwéﬁmwsﬂ@%m: (Lachman et al., 2009; Li et al., 2012) ﬂ’muﬁuLLﬂ?"ﬂ’mL%@Wuﬁﬂiiuﬁis\iﬁﬁﬂﬁ’]ﬁmwﬁiﬂﬂ'ﬂ FRAP
waz DPPH lunmsinmil enadlfisiuiniugnesyldlddadaddyiitiuasamuanansalunisdnueyyadass wii
L%/@Wuqm‘imzﬁﬁmmn‘wmaﬂszmﬁ ﬁ’wmiﬂgﬂ@LL@ﬁ*ﬂmLmeiﬂﬁuﬁuﬁuﬁuLﬁ'mﬁmﬁ@uﬁu TTadeiduasiad
FRAP uaz DPPH émﬂ%lﬂuﬁamwLLfgmé’@ﬁLuﬁmLf;mﬁ@q@mmﬁmﬁ'mﬁﬁmﬁu
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Table 2 Antioxidant activities (FRAP and DPPH), total anthocyanin content, total phenolic content in butterfly pea
flowers harvested at different times of day and seasons.

FRAP " DPPH TAC " TPC "
Factor Treatment y y y p
(mg TEAC g~ FW) (mg TEAC g" FW) (mg 100 g~ FW) (mg GAE g~ FW)
8-9 am 28.29a 16.51 17.89a 41.79a
Harvest time of the day 12-1 pm 18.47b 17.89 22.87a 40.37a
4-5 pm 23.32ab 20.84 19.77a 43.48a
Summer 21.67a 17.20 11.69b 30.26b
Season .
Rainy 24.85a 18.85 28.12a 55.00a
Source of variation P-value
Germplasm (block) 0.070 0.394 0.000 0.106
Harvest time of the day (A) 0.017 0.000 0.532 0.710
Season (B) 0.261 0.041 0.000 0.000
AxB 0.736 0.003 0.292 0.131

" Means in the same column followed by the same letter are not significantly different at 5% level by Tukey’s HSD test.

30
a
z 5 T e @
(o}
- C
w 20 1
Q
& 15 A
(™=
g 10 -
x5
&
0_

8-9 am 12-1 pm 4-5 pm 8-9 am 12-1 pm 4-5 pm

Summer Rainy

Figure 1 The DPPH scavenging activity (DPPH assay) in butterfly pea flowers harvested at different times of day
and seasons. DPPH values with the same letter above the bars are not significantly different at 5% level
by Tukey’s HSD test.

dvsuBnnuenlnloeniusan Fafunguansiilidues dhdu sisessaiudoundunen na uazaduit
(Mlodzinska 2009) mm%ﬂum@nﬁmfﬁu (Terahara et al., 1996; Kazuma et al., 2003) wudf]mﬂﬁmﬁumméﬂﬁuﬁmm
mﬂnmmmummiuqmlu uﬂ?mmmuimi&ﬁmuummqmmnLm_|mmiuqmau@mauuﬂmmm wstlainupuuAneig
szwinameniiuieslutanaesiuiisai LL@JLNWU@%W@?QM@WNLqmmmqmqummawm‘umm (Table 2)
filastvanadsznisfitinasenisdanmiveubnlzeduluie pruuansesesanmgienne wu goumg enadlug
sienfiunnumeulnlaeniiu (Miodzinska, 2009) lughaifeungeneuuazAauinan 2560 guuniiiadn guge/mg
TnlTianniRsaenA N INENAEINEAANART ANENATUNLAY WL 35.1/25.7°C WAz 34.3/24.9°C AAANAL
Bunnuiaulnlaendu (cyanidin uaz pelargonidin) luaan morming glory ﬁmn‘*ﬁ”uﬁ@@qmuqﬁ 3 qunaunanLIY
LATALITNTRILEN Ultraviolet 5 SuriauAeNLNLANNTY (Lu et al., 2009) IuLﬂf:aﬁuLuﬁmmﬁuﬁu NNTATANUD
waulnlsenfusnesiaiu - meuauesseguupimmessumAsnei oevill cyanidins azduueubnlmeniiuii
ﬂ?émmmnﬁzgm wiilutaanguuIInauNLdn Lﬁ@ﬁuLuﬁmmﬁuﬁmzﬁﬁ"mﬂmmmu delphinidins §4n91 cyanidins
(Borochov-Neori et al., 2011) LLﬂqu"LBnmﬁuﬁwusLumnﬂ”mﬁu 18ur ternatins aauueuinlgenfundnilidinGy
lupandnyfu uaz delphinidins Fanylunendingeu (Kazuma et al., 2003) f9linsuwifandn ternatins MALAWD
m'famiLﬂﬁlﬂuLLﬂmmqumuqﬁﬁﬂM atals Prnnuwewinlaeniusnlunendtydu Tulszneudansiasing 7 289
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waulnloaniiu 2 ngudresu iludadeuiviandsenauneniuansneiuludyduaiesiugsing <) (Kazuma et al., 2003)

|
o

d’lj o o a KR ] 1= al % a 1 1 S ] dld a ! a ! 1
FIRWRFNITNREYTUNANEN mu‘lwmmanmmmummumq wiuevaneaaniendnnelld 1y dRneanantae uag

Axnq (Table 1) fiw‘fﬂﬁwummﬁuuﬂammL%ﬂﬁuﬁmiuﬁﬁﬂwﬂumﬁmewﬁmmuﬂaﬂmu
u@ﬂmﬂqmmalumimumm@mm@m'm_l?mWmmuiwisnmuulum@ﬂﬂmwmﬁnmLLm fallamalTunmans
HupAntanungae Immwmqmﬂ@mmuwmumm’luqmﬂlu uﬂ?mmma%luﬂ@ﬂmmmL@mﬂmmmwﬂumﬂmmumm
Tunafenetnaiied Aty TnelainuAmuAnFIsdaneniifuRe it e uTisaiy waslinuaninason
°ufa<1°n'qqLqmm@ﬁuumq@m@ﬁLr"iuLﬁﬁfJ (Table 2) ﬁ@ﬁﬂﬁﬁm@ﬁi@mmﬁuuﬂmmﬁmmﬂu@ﬁﬂﬁwum‘ﬁwuﬁ A9

dulilwinuesfeniufadeniinasaninuaunsnlunissinueuyadase aannaialidnsiu

agUuanisAnm
@ﬂﬂm"‘l/]'NWf]ﬂHLﬂNﬁ]']\'i °'| Iuﬂﬂﬂﬂl’ﬂﬂLﬁ’ﬂWHﬁﬂii‘N@ﬂJTuWﬂﬂH’] llﬂ')’WNNULLﬂiVLﬂ@'mﬂQ’QHV]Lﬂﬂ’]Lu’ﬂﬂﬂll
L’J@'\Lm.lmﬁl'l °ﬁfNLQ@’]‘H@QQHNN@m‘ﬂﬂ@ﬂ?ﬁ‘N@’]i‘ﬁ]’]u‘ﬂuN@@@?uTmﬂ?QN (FRAP 1u°nmmqmm@mam’aﬂ?ﬁmmu@ﬂm—
TepeinTiutaviun LL@yﬂ?mqumnmumiumnﬂmmu memmﬂ%ﬂmmﬁwmqmm'aqwﬁmﬂm'aum'amy (DPPH)
Iﬁﬂi")ﬁ\lﬁ@ﬂ’ﬂmmuﬂﬂmﬁﬁﬂﬂm@NUMV}WQWQﬂHLﬂNL‘]'N °'| mmuwmium\mmmmquhqmdu ﬂqiﬂ?”LﬁJu@ﬂHmeﬂ@Wﬁ’
LW’ﬂLﬂuﬂl’ﬂN@"ﬂﬂxﬁLT@W%ﬁﬂ??N@mﬂ]u mmwﬂumu%m LmEI'JﬂuLW@Z\]mﬂfJ’]N NuLLﬂ?V]@’]“]"'\]”Lﬂm“]’mﬂ‘ﬂ"ﬂﬁl‘ﬂ’]\?muu

nnanssuilsenA
muﬁﬁmﬁiﬁ?ummﬁuwunuﬁf%]”ﬂmnamﬂu%ﬂi“ﬂLL@:ﬁmmLLﬁqmﬁmmﬁﬂLm:rmmma"mmx adE1010UAN
ADINNA9IDU uasaTee AUTTVING ST auaTNIN A uazAIANKWA Aundiles A miuandaemas luiefimn s uaz
2OIDUAT NIPITINTAIU ADUTINHAT NIULAILAY dusuanuiisinenide
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ANENITNRAIUINARDEITNONHAN LIS UA LUNANTNNY ‘TVRC365’

Study Fruit Development on Some Phytochemical in Pepper ‘TVRC365’

25LURT NMUAYLAN' U Tauna’ Auntun aagiiuns’ uasnsinduns faasynas”
Oranate Kanboonya', Jumnong Somkul®, Pimchanok Satapoomin' and Pornpairin Rungcharoenthong”

UNAnga

mﬂmmiwwmmmmwanmﬂ?mqunmmumqﬂumﬂum@mmu TVRC365' Lilasannilaqiiudidian
lnevisluszena@euacnaung muumi‘wmmmmqmqmmﬂsmmLwaﬂﬂmmawwmmlmmm LAERTY
waneiad nanistgnidndilunszang 12 i mmimﬂm@ﬂlmum@ﬂmu uazfuifeananiniieny 7, 10, 14, 21, 28,
35,42, 49 uaz 53 TLMAINANLY tuindeyaniaasoivlnvedna thuiingn A Anande ATavLe
m’muuum@ LL@WALﬂm‘vuﬂ?mmmawqﬂmmu Ao Aaalsvlas wrualsiu "L@Iﬂﬂu fsmmm arstlszneviiuea uaz
qmmimu@@nmmm@mv 50 (EC 9) wudh mssseyRulresansnduiuanntu fiwiin aauene mund
vl wazpaeT et FINETEHAAUIN 42 JunAIABNLIL Imm@mﬂ 49 Funasmenuiuii
szasyanfidniasioiulngegn sufeininyduuduaannd Joaduiung ufanmnul,ufawmmqﬂ?mqunmm
585 NGRS TN AT Wud%ﬁ@mmﬂq 42 'Twéﬁm@nmuﬁﬁmmmmiﬂ@@’qqmemmﬁ@mmmw 49 U
wdenenLY uAHNAUTLDS A uAlsuuaslalaTluRifisd T 49 Sundenanuu dausnsszneslueauay EC,,
ﬁLL%QIﬁNLﬁN%%LL@&QQﬁZ&ﬂLfll‘ﬂmﬂ@’]ﬂ 49 TUNAIABNLNU

AdnAny: weiualsnu lalatuy Ianiud arsdszneuiuea qusnissinueentinduiasas 50

Abstract

Study fruit developments on some phytochemical properties in pepper TVRC365 was performed
according to consumer prefers in both green and red pepper for utilization. The objective of this study fruit
development in each stage on phytochemical content was investigated. Pepper ‘TVRC365’ plants were transplanted
in potted 12 inch. Flowering at anthesis date were tag. Pepper fruits were harvested at 7, 10, 14, 21, 28, 35, 42, 49
and 53 day after anthesis (DAA). Fruit weight, fruit length, fruit diameter, fruit thickness and fruit firmness were
examined. Phytochemical analysis such as chlorophyll, beta-carotene, lycopene, vitamin C, total soluble phenol and
antioxidant activity 50% effective concentration (EC,;) were analyzed. It was found that weight, length, diameter,
thickness and fruit firmness followed by fruit age until 42 DAA. After that at 49 DAA had maximum growth and green
fruit color exchanged from green to red seen to be maturity stage. Nevertheless, phytochemical during fruit
development chlorophyll content showed that increased until 42 DAA and decreased after that, inversely with beta
carotene and lycopene content increased at 49 DAA. However, total soluble phenol and EC,, trended to increase

and reached maximum at 49 DAA.

Keywords: beta carotene, lycopene, vitamin C, total soluble phenol, EC,

" anuzAaAnansuaringnAans WnaneNAENEATANART INEUNIAMUNUAL WATLITH 73140
* ATUZINEAT NUNIUAN NINANEFBNHATANGRAT I NN UNIUAN WATLITH 73140
*Corresponding author, Email: faasprr@ku.ac.th
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AN

W3n (Capsicum annuum L.) gluA Solanaceae fRurisluuouieureadtenidnn iy Wingln
uazaan 1l windufdniasgRaiiddnyesszmalne fifuiign 859,617 'l waudawin 171,722,889 Fu
NANARTaLAY 60 Lﬂuw?ﬂ%yuumium a‘mmmﬁﬂw?ﬂﬁmummﬁn (27%) uazwanluny (9%) (39 NeRiY uazienadmnd
FiIvs WY, 2657) fensnualuldunnudanimemasuasiisinags mmmmiﬂhﬂiﬂmummummwm
dhuanns semssslnanadn wazulsgLileiinsaevng iu Winaes winuns viantlu uazieiesuns s (Poulos,
1993) iilesanwiniuiisfigenldegnmgninadl Wy An0dud dmfue uadladu win leewns Aaeliiad
lalafu wiualshn a1stdsvneviluea LLﬂvmiﬁmﬂumﬁmv (Grubben, 1977) #@eAAR@ITLNITANHILFNL
zmwqﬂmﬂﬂummﬂﬂwmmm Winidla uazwinimy wudn winwanuilansdszneufiueauazansinuatsadasy
AINININLAAUATWINTNY memwuuﬂ?mmmszTqu@ﬂmmmﬁwmmﬂwuﬁ@uj (Abdul Rahim and Mat, 2012)
duReUNIANE lUNENUNUALAY  WASY  uazllee  WudwInunuAuasHlTI AN sszneuues  AnnAuE
uazansueuadaszinndninuauA Bauasdivies anusfininvaudvesiifiinoualiuensgeandndsu o
(Zhang and Hamauzu, 2003) u@ﬂmnﬁmﬂmmumm Vera-Guzman et al. (2011) wudqw?nmqmﬁuﬁﬁ@qﬁum@q
Wind@ln C. annuum Rlsnadnndiug ansdsznauiues Wanlawess wazuadlaGugendnanesiug C. pubescens
Ruiz & Pav. %‘mammﬁmﬁumiﬁﬂmﬂ?‘mmmiﬂixﬂ@u?\lumLL@zmaﬁ"}u@%m%mumnﬁiﬁqﬁuiﬂ%uaq'ﬁumﬂﬁuﬁ
%qw’%ﬂﬁumﬁwLﬂuﬁuﬁwﬁﬂq%ﬁnwm:mqqﬁmamﬁiﬁﬁﬂwmuﬁiu Wuiuguantaes naundunsan Suang saliin
finduanzs wanefiasin iU T anaanuazusa (laie 5115 dqu, 2558) YaNANTIAN NN ANEINENIUE
ua uFi B nuansdszneuiueauazilefifuslunsdudeensadassunnniwinmudidus (Saidu and Garba,
2011) uslathslsimudsliffayamaimunuasefunnmnmedinalsznnsreaminiu  dafunimasesniiiied
Taquszasdifednmmnimunnsluusszozsedinaumgnned ieiduniadenlunisusinaviev luldusslomnilu
aUIAR

A8n15ANEN

NINILNAANTNN g TVRC365 Tunnamiznan uazvinnisdnagnadlunszansauin 12 i lendn
818 30 TUNALNIZINAR AU 48 NITN gua ldily B waztlaaiuindnAngiannizresnsnang (adtyaun
aaznasdan, 2554) ananintnuasinsyneenuazifuftananiniiany 7, 10, 14, 21, 28, 35, 42, 49 uaz 53 u
uaamanuu Tneguiiunin 48 m@ﬁiamﬂmilﬁmﬁ'm hantuiindeyaniassyfulnreswa A tiings pauea
i pnasuiide Aasiuiladas penetrometer lngldifauumasnszuen fmbedlu Alalaaa (kPa) =
Afienuls (Rlansu) x 9.807 (e Aefuiivian (Ansemms) uagAipmsilinnnmemoneadaesaninidiena
Hang 10, 14, 21, 28, 35, 42, 49 uay 53 Tundsnanuiu iy paalsiadn Aaalsiad-e Aaalsilaa-d wsualsny
lalatlu 3miud arsdszneuitues uazquianisdueendindufesas 50 fil

madmzisuneselsiad et 1 ndu wualulnddliazi@an  Ainansazane  acetone
st 80 wefidusl Usanma 20 Sadans nsasdaenszaenges Whatman e 1 haninAinandusasdasiaies
spectrophotometer fiva SHIMADZU 14 UV-1800 finnuEnnmaL 645 uaz 663 u TR thAldun A ansunn
naalsiladia AaelsTlad-i uazaaslsfladitaun ANgRIIBI Arnon (1949) Tneidimbeiludadniusianiy (L“’f':mﬁ'a)

Aaalslaaianum = [20.2 (A,) + 8.02 (A,,)] x (V/1,000 x W)

paalslaa-la = [12.7 (A,

—2.69 (A,,)] x (V/1,000 x W)

paalslaa-i = [22.9 (A.,) —4.68 (A,,)] x (V/1,000 x W)

663)

We V= 1Bu1mnsesansazansinmadnnaalsiag (ml)
W = siminsaesinanda (g)
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nsemeviBunasusualsiuuazlalady disaedneia 1 nfn wnualulnsaldaziden Wuansazans
acetone : hexane dndau 2 : 3 131M3 20 Hadans UnlUnsessaenszamnIas Whatman wes 1 tundasiganau-
LAEREILAIRA spectrophotometer fiAnuenanaY 663, 645, 505 uaz 453 wnlumas A Bunauudualsiiy
wazlalalluangmsaee Nagata and Yamashita (1992) Tnaidnasiuiiadniusie 100 Hadans

wenualsfiu = 0.216 (Ay,) —1.22 (A 0.304 (A...) +0.452 (A

663) 645) 505) 453)

lalatlu = -0.0458 (A,,,) + 0.0204 (A,,.) + 0.372 (A,,.) — 0.0806 (A,.,)

663)

3RV Bunuanssenauuea (Singleton et al., 1999) wsaaeneit 1 nfu wualuinsldazidan
AR AFRENaIAYE 20% methanol 1331ms 10 Haaans 1 luwiesiinanaiasat 5,000 savusewd 1waan 10 und
inansazangladauuunn lianszviiunms 50 lulnsans ldaslunaaanaaes iinansazane Folin-Ciocalteu reagent
AdNd 0.2 Tuand Wsunms 250 Tulas@ms weinlidniu %ﬂﬁqifﬂugmugﬁﬁ@uﬁumm 8 W ANANTAZANY 20%
Na,CO, Usanms 750 Tulasans uaziianingu 950 Tulasans weinlidniu aeiel3fqnupivesdungn 30 W
ﬁwﬁmrﬁifmﬁ's@mﬂﬁuumrﬁ’ffmm‘?"m spectrophotometer APRNENIAAY 765 wTiuans aiananIazaIENINTFIU
Ineld gallic acid masdndl 0, 10, 25, 50 waz 100 lulasnSuselanans Tnafuaeidy Hadnsu gallic acid
equivalent (GAE) ansunutinga

MTUATEHLBNN0AMANT (LI et al., 2012) dsaeereid 1 nin wuslulnsdldazifen RN 5%
richloroacetic acid (TCA) 15unms 5 Haaans tnluTuwAseiiaauEsey 10,000 saufewnd Wuean 10 Wi
Unansazangladauuulinnms 1 daaans laluaaanaaed IRNa19azane ethanol UsuNms 1 Nadams e 1idniu
LANANTaZA18 0.4% phosphoric acid-ethanol Usunms 0.5 Naaans LA 0.5% 1,10 phenanthroline-ethanol 15unm9
1 NaAAmT AN 0.03% niNsedms ferric chloride 13uNAs 0.5 Nadams ﬁwﬁmm@dmﬂﬁuumﬁwLﬂ?ﬁlm
spectrophotometer finuanaAaL 534 nluuns afansmansazatennsgulaeld ascorbic acid AN
0, 20, 40, 60, 80 uaz 100 lulAsnFuselanans

mﬁLﬂ@ﬂzufuﬂqméﬂﬂiﬁﬂu@@n%Lmﬁu pae38 DPPH (2,2-diphenyl-1-picrylhydrazyl) assay maulasain
Brand-williams et al. (1995) dashetneiis 1 nsu unlfazdandaelulnsiauman wazarasetiaittdae absolute
ethanol 15anas 10 fiadans a i liiusiesdinanuiia 5,000 seuseund Wiwaan 10 wnihiansazaneladoui
1UFUUTNNRAT 100 Redans wisaNansazaasieg1ei el laanududi 0 1,000 2,000 3,000 4,000 waz 5,000
Tulrsnusiefindans WaENaNsazaNeFa0tneRiaR AL ddus y ey 13unms 1.9 Tadsns acluvaeanaand
anuFnaNazane DPPH Aanadadi 1 fiaaTuang iunms 100 lulasang wenlhdndu deliluitiadunan 30 wifi
ﬁqmuqﬁﬁm LLﬁqﬁﬂﬂf‘fmmmiqmﬂﬁmmqﬁwLﬂ?lm spectrophotometer iANEN9AAY 515 wrtumms theins
@Jmnﬁuumﬁié’mﬁmqmmaﬁ%um’miﬂﬂﬂgﬂ%ﬁﬁﬂﬂg:ﬂ@%@i: INANNIT

Radical scavenging (%) = [(A,—A,) / A,] x 100

R A, ﬁ@mm?mmﬂ@uLmemVmewmmmu uaY A, ﬂ@mmsmmn@uummmimmmsmamm@mu
DPPH (Molyneux, 2004) @Wﬂuumm % radical scavenging wimul,l,ma”ﬂqwummummwniw\livmwmmmmu
WDIATATALFIDLNGINT UAT % radical scavenging UWATMIAN 50% effective concentration (EC,,) wseAA NN
vidaAnseAnBnnaesan sl lunnsdusendiadulddanay 50 tneld trolox (6-hydroxy-2,5,7,8-tetramethylchroman-
2-carboxylic acid) way ascorbic acid AMNdu 0, 5, 10, 15 uax 20 lulasnSurenadans Lﬂummm’mmmﬁﬂu
e Beien

NLHUNINAReILLILgNaNY0d (Completely Randomized Design) a11a 4 i Apmzitayan1eannna
nN9AATIEANULLTL U (Analysis of Variance: ANOVA) ez ReuifienanuuansnsaesAeanlaeia Duncan's
Multiple Range Test (DMRT) seduANNEesTu 99% TneldTsunsun1eadia R Program (R-language and environment
for statistical computing graphics) nafiu 3.4.3
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NANTANEILAZAANT

NI UNTBINANTNTU ‘wm"]N@W??nﬁmilﬂ?tyLﬁ‘u‘ﬂmLﬁumn'ﬂfmﬁ@mﬂﬁwﬁ\im'ﬂﬂmmﬂ'u'%u i shwinua
ATINENT ATINANS AAMMILEE wazAMHe A azs T T ALREsTA AN e uaA D ﬁmﬁ'@mﬁmq
Suilsnniuasiitnminanniu Tnedminaziisduedemndaludes 7-21 Sundenenui waeanniiiiue sy
deadntien wazadilugag 49 uaz 53 fuvdenanunu ﬁﬁ’mﬁﬂm@qqﬁqmﬁ@ 10.71 uay 10.99 niuseNa MINAIAL
(Table 1) ViWAEARUALANNENLAY mmn%wmmw’?n‘ﬁ'Lﬁﬁ?ﬂmﬁqq 7-21 U Mﬁqmﬂ&mﬁ'uﬁmﬁmﬁﬂﬁm
Tnemudndi 49 fuvdsnanunu HAnueauay mfmmwmmmnm 10.44 WAz 1.79 LIUAWAT AINATAL eﬁm@mmm
ﬂumwummﬂ wmﬂmuw 21 TUNAIABNLNY mmﬂwmmﬂmnmmm 0.28 LEURILAT LL@”mmummnmuﬁwa’m
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Table 1 Fruit growth and development in pepper ‘TVRC365’ at different day after anthesis.

Fruit weight Fruit length Fruit diameter Fruit thickness Fruit firmness
DAA (g/fruit) (cm) (cm) (cm) (kPa)
7 0.47e 1.41g 0.51f 0.06d 1.46cd
10 1.32e 3.99f 0.81e 0.10d 1.50bc
14 5.40d 7.71e 1.32d 0.17bc 1.31d
21 6.99c 8.55cd 1.49¢ 0.28a 1.43cd
28 7.49¢ 8.12de 1.51c 0.17¢c 1.58abc
35 8.72b 9.32bc 1.56¢ 0.18bc 1.45cd
42 9.39b 9.49b 1.66b 0.20b 1.56abc
49 10.71a 10.44a 1.79a 0.21b 1.68ab
53 10.99a 9.16bc 1.57¢ 0.19bc 1.71a
CV. (%) 13.19 8.37 5.13 15.60 10.10
F-test . ok ok - .

Means followed by the same letters are not statistically different from each other according to DMRT. ** = Significant at 0.01 probability.
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Figure 1 Fruit development in pepper ‘TVRC 365'at different day after anthesis.
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Table 2 Total chlorophyll, chlorophyll a, chlorophyll b and beta-carotene on fruit in pepper ‘TVRC 365’ at different

day after anthesis.

DAA Total chlorophyll Chlorophyll a Chlorophyll b Beta-carotene
(mg/g FW) (mg/g FW) (mg/g FW) (mg/100 ml)
10 0.327b 0.230b 0.096ab 0.394b
14 0.392a 0.272a 0.119a 0.378b
21 0.324b 0.227b 0.098ab 0.397b
28 0.287c 0.199¢ 0.089b 0.099d
35 0.339b 0.232b 0.107ab 0.143cd
42 0.387a 0.263a 0.124a 0.202c
49 0.018d 0.009d 0.010c 0.512a
53 0.008d 0.004d 0.004c 0.468ab
CV. (%) 8.43 8.69 7.99 19.61
F-test ok . o ok

Means followed by the same letters are not statistically different from each other according to DMRT. ** = Significant at 0.01 probability.
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Table 3 Lycopene, vitamin C contents, total soluble phenol and EC,, on fruit in pepper ‘“TVRC 365’ at different day

after anthesis.

Lycopene Vitamin C contents Total soluble phenol
DAA EC,, (mg/ml)
(mg/100 ml) (mg/g FW) (mg/g FW)
10 0.394b 1.195d 34.411¢c 44 .475a
14 0.378b 0.828de 24.980d 44.661a
21 0.397b 0.278e 25.411d 34.395b
28 0.099d 4.470bc 25.323d 10.978c
35 0.143d 6.770a 27.000d 6.654d
42 0.202c 3.757¢c 34.029c 9.530cd
49 0.512a 5.311b 56.588a 2.705e
53 0.468a 6.495a 45.911b 11.463c
CV. (%) 40.09 9.86 7.16 6.62
F-test ok ok . ok

Means followed by the same letters are not statistically different from each other according to DMRT. ** = Significant at 0.01 probability.
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Genetic Parameters of Growth Traits in Southern Thai Native Cattle

under Management of Thepa Livestock Breeding Station, Songkhla Province
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Abstract

The objective of this study was to determine genetic parameters of growth traits in southern Thai native
cattle under management of Thepa livestock breeding station, Songkhla Province. The recorded of growth
performance were 1,780, during 2002-2013, namely, birth weight (BW), weaning weight (average of age 200 days;
W200), average daily gain of weaning weight (ADG200), yearling weight (average of age 400 days; Y400) and
average daily gain of yearling weight (ADG400). Data were analyzed then, the result presented average of BW was
14.45 kilogram, W200 was 74.65 kilogram, ADG200 was 243.67 gram per day, Y400 was 95.67 kilogram and
ADG400 was 203.80 gram per day. The results of genetic parameters showed that additive direct heritability had
ranged 0.17-0.21, maternal heritability had ranged 0.15-0.16 and maternal permanent environmental effect had
ranged 0.01-0.04 for growth traits.

Keywords: growth performance, genetic parameter, southern Thai native cattle
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Table 1 Average of birth weight (BW), weaning weight at 200 days (W200), ADG at 200 days (ADG200), yearling
weight at 400 days (Y400), and ADG at 400 days (ADG400).

Mean£S.D.
Traits Number
Female Male Average
BW (kg) 1780 14.10+£1.60 14.80+£1.50 14.45+£1.70
W200 (kg) 1720 73.90+£10.56 75.75+£10.25 74.65+10.36
ADG200 (g) 1720 241.50+60.50 245.97+80.50 243.67+70.65
Y400 (kg) 1650 94.50+18.60 96.56+20.50 95.67+19.80
ADG400 (g) 1650 202.60+5.06 205.97+6.50 203.80+5.60
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Aanandlu Table 2

Table 2 Effects of sex season and parity on birth weight (BW), weaning weight at 200 days (W200), ADG at 200
days (ADG200), yearling weight at 400 days (Y400), and ADG at 400 days (ADG400).

Traits
Effect
BW W200 ADG200 W400 ADG400
Sex * NS * NS NS
Season NS NS NS NS o
Parity NS NS NS NS NS

NS = non-significant (P>0.05),* = significant (P<0.05), ** = significant (P<0.01).
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Table 3 Genetic parameters of birth weight (BW), weaning weight at 200 days (W200), ADG at 200 days
(ADG200), yearling weight at 400 days (Y400), and ADG at 400 days (ADG400).

Genetic parameters

Traits

h? m? c? -2Log L
BW (kg) 0.18 0.01 805.46
W200 (kg) 0.17 0.16 0.04 915.18
ADG200 (g) 0.21 0.15 0.03 1,075.62
Y400 (kg) 0.17 556.29
ADG400 (g) 0.20 612.67

h? = direct heritability, m? = maternal heritability, c? = maternal permanent environmental effect.
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Para-rubber industry under ASEAN Economic Community:

Manifestation of Para-rubber Plantation Area in the Large City of Two Sea
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Abstract

The participation of Thailand in the ASEAN Economic Community (AEC) might have caused impacts on
Thai para-rubber farmers and industry. This article aimed (1) to study production condition of para-rubber farmers,
(2) to scrutinize the linkage of para-rubber supply chain, and (3) to investigate impact perceptions and adaptations
of para-rubber industry from the ASEAN Economic Community (AEC) participation. Songkhla province is known as
the large city of two sea, was selected as the research area. Primary data were collected using structured interviews
from a total sample of 400 para-rubber farmers, using the mixed methods sampling technique. In addition,
the in-depth interviews with 12 key informants, i.e., the entrepreneurs in para-rubber industry and relevant
government representatives. The data were analyzed using percentage, arithmetic mean and manifest content
analysis. The results show the para-rubber farmers are smallholdings. The supply chain structure of para-rubber
systematically links from the upstream supply chain, which is categorized into rubber latex, unsmoked sheet rubber,
cup lump rubber, and scrap. These upstream outputs will be transferred to the midstream supply chain in order to
be processed. The midstream outputs are concentrated latex, unsmoked sheet rubber, ribbed smoked sheet, block
rubber, and other types of para-rubber, such as rubber blend or compound rubber. These midstream outputs will

be transferred to the downstream rubber industry to produce para-rubber products, which are rubber gloves,
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hydraulic rubber pipes, and handrail for escalators. The para-rubber entrepreneurs perceive a low level of potential
impacts of the AEC participation. They view that Thai para-rubber industry gets comparative advantage, compared
to the other world para-rubber exporters: Malaysia and Indonesia. However, the para-rubber entrepreneurs have
adapted themselves in various practices for a long time. The related government agencies can benefit from the

application of these research findings to enable development planning for para-rubber industry.

Keywords: adaptation, para-rubber farmer, supply chain, ASEAN Economic Community (AEC), para-rubber industry
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Figure 1 Para-rubber supply chain in Songkhla province.
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Satisfaction toward Clean Food Consumption of Consumers

in Bangkok Metropolitan Area
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Abstract

This study aims to study the personal data, consumer satisfaction and comparison with the differences
between personal data and satisfaction toward clean food consumption in Bangkok Metropolitan Area. Data were
collected by questionnaire schedules from the samples who had experienced clean food consumption. Residing in
Bangkok a total of 385 people. The data was analyzed by using frequency, percentage, mean, independent sample
T-test and One-way ANOVA. The results showed that most of the samples were female. Age is between 23-29 years
old, bachelor degree, single, occupation as a private company employee, the experienced clean food consumption
have more than or equal to 3 months. The results of the satisfaction with clean food consumption. In the sample,
product satisfaction was found. And unsatisfied with the price, distribution channel, marketing communication and
health. The results of comparison the differences between personal data and satisfaction with clean food
consumption found that gender and level of education affects health. Age affects product and distribution channel.

The occupation affects the product.

Keywords: clean food, consumption, satisfaction, Bangkok Metropolitan Area
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U Seeiaz 252 TilazaunsaiBlnaenvaauinnnd Rt 3 e etaz 44.4 fetElnAnIARURaE
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WMNNZANTRITAALIANNINTBITR AL (2) mmmmmmmmmﬁuqmﬁﬁﬁiﬁi’u (3) Al naInnaIEAIN
Andee uaz (4) i"\ﬁﬂﬂéflﬁElx‘ifT‘LJ@WM’]?LW‘@Q‘}JIY]W‘]J%LIM%I%"'| 1 B1UN9RRTUNNN BINNTHIATTH (Table 1)
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TumnsanuirdiaTneewnsadulifanalamediunsdasmine ilesnnilsziureaildsutonndn
stFUANNANANT  nannAeTisrAUANNANAIYlUsEFLNINN  (AleRtTN 2.51) Lwiﬁazﬁmmmmﬁiﬁmﬁuazﬁu
Uunang (ﬁ"mgmw 2.24) ilefiansnn luudazsnenie wudn Saanufenelanednunnssasnming Wes 2 senis
Aa (1) anunsndadannseailal aRandiauazani uas (2) U3NNIAAATNQANNNE LTU Finande Ve vise
#0NUANE (Table 1)

AnuAanalasunsiagsnIsaann

Tunmsunuinduilneemenduiovalanedunisdiessmenain  ilesanilssiuresnadildfumingy
szAuAMNAIANGY AeagluszAltunan (AiaRumn 1.73 way 2.12 mudil) dWefiansnnluusiazeenig wud
HAuanaladnuan 4 918013 Ae (1) WINULENNIAIANANIN B5aAtR (2) AnslamanenuAnaewlauFng l
(3) N133AYS UUAAIRUAINIFAIUBINNT UAT (4) mﬂ%ﬂ@jué’ﬁq%qﬁLﬂuﬁ@ﬂumimwmﬁﬂixmﬁuﬁuﬁ (Table 1)

ATNNINA lAm UgUNIN

TumnsannuirdusTneewnandulifanalameiuguam iesannilsssuressaildiudesndssiupnn
AAVds  nANReRsYALANNAAVATlUSYALNNN  (ARAIN 2.46) uARsTALIeeHaR AR ResIsaULunan
(AAgIN 2.26) Wefiansnnluusazsianis wuddaNNenelanugaNIN Awuen 2 918n13 Ae (1) U3lnA
21MIARULAINATN NI UaE (2) 'u?‘llﬂmm‘miﬂauuﬁqmmiﬁuﬂmﬁLﬂu@ﬂu’ﬁmmiﬁﬁu (Table 1)

Table 1 The results of the satisfaction with clean food consumption (n=385).

Mean of Level of Mean of  Level of Effect of
ftems expectation expectation results results satisfaction
Product
1. Raw materials have clean and fresh 2.74 High 2.48 High Satisfied
2. Nutritious 2.72 High 2.49 High Satisfied
3. Low calories, no fat 2.68 High 2.51 High Satisfied
4. Menu variety 2.66 High 2.39 High Satisfied
5. Delicious and testing 2.55 High 2.34 High Satisfied
6. Restaurant acceptation 2.44 High 2.34 High Satisfied
7. Authorized improvement 2.42 High 2.05 Moderate Unsatisfied
Total mean 2.60 High 2.37 High Satisfied
Price
1. Appropriate price of raw materials 2.64 High 210 Moderate Unsatisfied
2. Reasonable price with the value 2.64 High 2.24 Moderate Unsatisfied
received
3. Prices are diversified 2.62 High 214 Moderate Unsatisfied
4. Price comparison with the other 2.55 High 212 Moderate Unsatisfied
healthy food

Total mean 2.61 High 2.15 Moderate Unsatisfied
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Table 1 (continued).

Mean of Level of Mean of  Level of Effect of
ftems expectation expectation results results satisfaction
Place
1. Effective online ordering 2.69 High 2.57 High Satisfied
2. Effective delivery system 2.59 High 2.42 High Satisfied
3. The restaurant atmosphere 2.48 High 2.23 Moderate Unsatisfied
4. Effective branches 2.47 High 2.06 Moderate Unsatisfied
5. Convenient parking 2.34 High 1.91 Moderate Unsatisfied
Total mean 2.51 High 2.24 Moderate Unsatisfied
Promotion
1. Service staff with courteousness 2.65 High 2.45 High Satisfied
2. Online advertising 2.58 High 2.36 High Satisfied
3. Sale promotion program 2.49 High 2.08 Moderate Unsatisfied
4. Service staff with knowledge of 2.49 High 213 Moderate Unsatisfied
clean food
5. Communicate with the website or 2.44 High 215 Moderate Unsatisfied
application
6. Advertising through media: radio, 2.34 High 2.07 Moderate Unsatisfied
television, newspapers, magazines
7. Clean food exhibition 2.29 Moderate 1.87 Moderate Satisfied
8. Using reference group for 2.16 Moderate 1.88 Moderate Satisfied
advertising, public relation
Total mean 2.12 Moderate 1.73 Moderate Satisfied
Health
1. Healthy 2.62 High 2.41 High Satisfied
2. The wellness 2.29 Moderate 2.12 Moderate Satisfied
3. Weight loss 2.48 High 2.20 Moderate Unsatisfied
4. Pleasure sleep and excrete 2.43 High 2.30 Moderate Unsatisfied
comfortably
Total mean 2.46 High 2.26 Moderate Unsatisfied

nmsifFauiiauanuuanFNrastaladIuyAARILAMNNINE lasan1sUsInARMTARY

HanTaLFELWILAYINWANANTEnIaNAT UAN e lasian1sUEInAe N sA AL WA NEASTTUET AMusnA
Frunsdnsming dudeansninann uazATUALNIN 4 szALTiid1ATy 0.05 14a0A independent sample T-test
WLIWNANTLN AR AR S ALIAYN NN TAUAN AL AT BN AUETNIN AU FLINEUANNLANGNTEUIN98E)
sEAUNTANY 8nTn warelasepen AuAnuiawalaseni1stdinae1nseay 14485 One-way ANOVA wudn
mm‘tmmumml,mnmmu Huafuszaumnenalauanseiulusiunanine uazaunisdnatmieg dougising
fflsziunefinmuansneiu Suaruszduanaioelausnseiuluduguam dwiudusinafitendwunnsnei
fuaruszFunnaiemelauansneiuludundaioe wasdilnefiingldiedeuansieiy Suafusssuauie-
walalduansinanulunnanu (Table 2)
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Table 2 The results of comparison with the differences between personal data and satisfaction toward clean food

consumption (n=385).

Gender Age Education level Occupation Income per
ltems month

T Sig. F Sig. F Sig. F Sig. F Sig.

Product 0.09 0.92 2.83 0.01* 0.45 0.77 2.87 0.01* 1.22 0.28
Price -0.29 0.76 1.36 0.21 2.01 0.09 0.85 0.55 1.86 0.07
Place 0.41 0.68 3.17 0.01* 1.81 0.12 1.19 0.29 1.59 0.13
Promotion -1.85 0.06 1.98 0.05 0.43 0.78 1.13 0.34 1.05 0.39
Health -2.32 0.02* 1.54 0.15 5.87  0.00* 1.57 0.13 0.40 0.90

Significant at 0.05 level.
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Participation Process Development of Communities on Sustainable Agriculture System
Driven to Food for Well-being at the Kok-Chang Village, Laem Bua Subdistrict,
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Abstract

Participation process development of communities on sustainable agriculture system driven to food for
well-being at the Kok-Chang village, Nakhon Pathom province. The objective is to develop participation process by
participatory action research with to create a learning within community and to develop participation process model.
The result found that, participation process of communities consists of creating engagement forum for exchange of
mutual learning the status and potential of capital that exists in the community, organizing a joint forum for planning,
co-designing and operating, capacity building for leadership. Allowing farmers are participate in practical
experiments by developing production process at the farm of their own. Develop processes for accessing and

distributing food in households, develop processes to develop food for health production.

Keywords: participation, sustainable agriculture, well being
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Sharing forum, the status and potential of social capital in the area

L

Co-operative Planning, Design,

Implementation

4

Capacity building for leadership

1 ]

Participation of farmers in practical experiments

.
v v v
To develop production To develop accessing To develop improving
process of farmer at and distributing food the production process
the farm process for in households of food for health

Figure 1 Participation process development on sustainable agriculture system driven to food for well-being of

communities.
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Abstract

The purpose of this research was to study 1) demographic of farmers, media exposure, trustable of
information and the participation needs of farmers. 2) Factors related to participation needs in eco-tourism
management of farmers in Samut Prakan Province, a sample were 370 people by stratified random sampling
technique. Use questionnaires as a tool for data collection, using the Linkert scale 5 levels (1-5) in analyzed data
and using descriptive statistics such as frequency, percentage, average, maximum, minimum, standard deviation
and inferential statistics with Pearson product moment correlation coefficient analysis. The research revealed that
1) the majority of the farmers were male (61.60%) with an average age of 46.61 years old, secondary education
level (37.80%), period of living in Samut Prakan province an average of 44.89 years. Farmers were exposure to
from all types of media gained a high level of trustable to media activities and mass media but medium level with
personal media and the lowest for social media and print media, respectively. Farmers needed holistic
participation in the management of eco-tourism at a moderate level (X = 3.02+0.28) and at the partial were
same moderate level too, namely implementation (X = 3.07+0.73), benefits gained (X = 3.07+0.73) follow up

(X = 3.02+0.58) and decision (X = 2.94+0.37) 2) relationship between demographic with participation needs of
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*Corresponding author, Email: meanreport@gmail.com



704 ANIANTINHATNIZADNLNAN

farmers in positively with eco-tourism management were age, period of living, total income and agri-labour, but in
the opposite direction, were land holding and family members. The media exposure with related to the
participation needs were the print media from brochures, activities media from learning plot and contest, in the

opposite were personal media from role model farmer.

Keywords: participation, needs, tourism, eco-tourism
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Table 1 Demographic of farmers.

Number
Personal data Percentage
(n=370)
Gender
Male 228 61.60
Female 142 38.40
Age (years)
26-44 124 33.50
45-49 125 33.80
50-65 121 32.70

Mean = 46.61, S.D. = 7.09, Min = 26, Max = 65 years
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Table 1 (continued).

Personal data Number Percentage
(n=370)
Education
Primary school 49 13.20
Secondary school 140 37.80
High school 93 25.10
High vocational certificate / Diploma 80 21.60
Bachelor's degree 8 2.20
Period of livings (years)
<41 129 34.90
41-48 101 27.30
49-63 140 37.80
Mean = 44.89, S.D. = 9.83, Min = 0, Max = 63
Land Holding (rais)
<6 131 35.40
6-14 112 30.30
15-46 127 34.30
Mean = 10.97, S.D. = 9.88, Min = 0, Max = 46
Total incomes (baht/year)
70,000-240,000 123 33.20
244,000-380,000 124 33.50
400,000-1,480,000 123 32.20

Mean = 354,116.21, S.D. = 199,648.03, Min = 70,000, Max = 1,480,000
Family members (persons)
<5 240 64.90
5-13 130 35.10
Mean = 4.44, S.D. = 1.75, Min = 0, Max = 13
Agri-labour (persons)
<2 217 58.60
2-18 153 41.40
Mean = 3.45, S.D. = 5.09, Min =0, Max =18

MslasutayainN1s RN AT

insmenadideyaidniudeyatnmeandenndssinn Wefiarsnniewiazaia wudh inwmsnsdanlvgy
Lﬂmﬁﬂ’f@Hmmmamﬂ%maﬂnuﬂmmﬂmﬁﬂu’%@m: 96.80 AedvRunnunmaniideinnFeraz 85.90 Aedenn
duvensvanedesiesas 70.50 z’%aymmﬁumqﬁwﬁﬂﬁmLzﬁumimwm%@ﬂ@: 6160 lngAnnanhidedenasde
TasanagluszAuiunans (Fuady 3.37) defiasidunesiiade wud insesnsfianuidedeludenanssuann
ﬁlzgm (m@a'a 3.65) LA ABNNATY (m@?ia 3.54) szﬁuﬂmnmq‘luﬁ@mm (F'W"]L@?QIEJ 3.32) Aadan Alade (3.19)
LL@%%@?QWNW’(WL@?{H 3.15)



ANIANTNHFTNIZADNINGAT 707

Table 2 Media exposure of farmers.

Type / kind of media Media exposure® Tr_ustable Meaning
frequency (%) X+S.D
Mass media 3.54+0.49 "7 High
TV 358 (96.80) 3.61x0.55 High
Youtube 57 (15.40) 3.14+0.43 Moderate
Radio 6 (1.60) 3.67+£0.50 High
Others 4 (1.10) 3.75+0.51 High
Printed media 3.15+0.46 Moderate
Newspapers 318 (85.90) 3.04+0.42 Moderate
Agri-journal 198 (563.50) 3.33+0.56 High
Leaflet 75 (20.30) 3.04+0.42 Moderate
Activity media 3.65+0.58'" High
Demonstrated plot 272 (73.50) 3.58+0.63 High
Learning plot 269 (72.70) 3.63+0.57 High
Exhibition 2 (24.90) 3.76+0.56 High
Contest 2 (16.80) 3.66+0.57 High
Social media 3.19+0.57 Moderate
Community radio 261 (70.50) 3.24+0.60 Moderate
Facebook 78 (48.10) 3.31+0.61 Moderate
Community cable 89 (24.10) 3.24+0.57 Moderate
Twitter 3 (0.80) 3.00+0.50 Moderate
Personal media 3.32+0.62 " Moderate
Agri-extension officer 228 (61.60) 3.63+0.64 High
Village agri-volunteer 120 (32.40) 3.63+0.56 High
Role model farmer 7 (18.10) 3.12+0.52 Moderate
Agri-scholar 7 (10.00) 2.91+0.77 Moderate
Total 3.37+£0.54 Moderate

* More than 1 choice.
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Table 3 Participation needs of farmers on eco-tourism management.

Needs level
Participation needs on eco-tourism management - Meaning
X+S.D
1. Participation in decision 2.94+0.37 Moderate
2. Participation in implementation 3.07+£0.27 Moderate
3. Participation in benefit gained 3.07+0.73 Moderate
4. Participation in follow-up 3.02+0.58 Moderate
Total participation needs 3.02+0.28 Moderate
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Table 4 Relationship between demographic with participation needs in eco-tourism management.

Participation needs in eco-tourism management

Total
Demographic of farmers
Decision Implementation Benefit gained Follow-up participation

needs
Age (years) 0.150* 0.142 0.023 0.003 0.132*
Period of livings (years) 0.140** 0.169** 0.087 0.025 0.157**
Land holding (rai) -0.097 -0.114* -0.163* -0.136** -0.166*
Total income (baht) 0.261** 0.401** -0.022 0.010 0.270**
Family members (persons) -0.930 -0.197** -0.107* -0.141* -0.182**
Agri-labour (persons) 0.154** 0.326** -0.076 0.047 0.208**

*** Statistical significance level at 0.01 and 0.05 respectively.
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Table 5 Relationship between media exposure of farmers with participation need in eco-tourism management.

Participation needs in eco-tourism management

Type of media Source of Total
information Decision  Implementation Benefit gained Follow-up participation
needs
Mass media TV -0.790 -0.045 -0.130* -0.120 -0.106
Youtube 0.180 -0.137 -0.094 -0.062 -0.082
Radio -0.550 -0.470 0.063 0.051 -0.020
Others -0.005 0.014 0.063 0.014 0.016
Printed media Newspapers 0.155 0.066 -0.030 0.100 0.121
Agri-journal -0.002 0.106 -0.103 0.005 0.030
Leaflet 0.134* 0.192** 0.140* 0.197** 0.215**
Activity media Demonstrated 0.038 0.195 0.269* 0.196 0.241
plot
Learning plot 0.035 0.134* 0.220** 0.147** 0.162**
Exhibition -0.136 0.190 0.312 0.276 0.218
Contest 0.420 0.117* 0.127* 0.103 0.122*
Social media Community -0.069 0.063 -0.124 -0.021 -0.029
radio
Facebook -0.138* -0.124 -0.048 -0.064 -0.099
Community -0.030 -0.104 0.126 0.083 0.010
cable
Twitter -0.080 -0.004 0.011 -0.004 -0.029
Personal media  Agri-extension 0.058 0.083 0.064 0.126* 0.063
officer
Village -0.122 -0.085 0.009 0.014 -0.079
agri-volunteer
Role model -0.210** 0.243** -0.188** -0.097 -0.250**
farmer
Agri-scholar 0.058 0.083 0.064 0.126* -0.240

*** Statistical significance level at 0.01 and 0.05 respectively.
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Abstract

This research was to investigate: 1. the basic demographic factors and consumer’s opinion,
2. perception and search of information of consumers who decide to buy fresh vegetables in the field of marketing
mix and 3. factors related to marketing mix towards decision to purchase fresh vegetables of consumers.
This survey research employed the interview schedule as an instrument. Samples were 171 consumers at shops in
M.O.F.; namely, The Arts and Crafts Project, The Royal Project and Vegetable Market in M.O.F. Statistic to analyze
data included frequency, percentage, arithmetic mean, minimum, maximum and Chi-square test. Research findings
revealed 1. most consumers who purchased fresh vegetables at shops in M.O.F. were female (60.8%), married
(62.6%), had 3-4 household members (50.9%), aged between 55-77 years old (36.3%), attained bachelor’s degree
and above (83.6%), had own business (33.3%), earned salary 45,001-100,000 Baht (36.8%), took 16-30 minutes
(46.2%) to M.O.F. and perceived information about fresh vegetables (69.0%). There was a high level of opinion
about fresh vegetables (50.8%) and had moderate level of opinion about health (81.8%). 2. Perception of the
marketing mix were being perceived all components but only search for information of place. 3. The result from the
hypothesis testing at 0.05 statistical significance level between factors related to marketing mix towards decision to
purchase fresh vegetables found that the monthly income had relationship with purchasing decision in all aspects

followed by number of family members and information perception of fresh vegetables.

Keywords: decision of purchasing, fresh vegetables, marketing organization for farmers, marketing mix, consumer
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Table 1 Basic demographic factors and consumers’ opinion (n=171).

Basic demographic factors Frequency Percentage

Gender

Male 67 39.2

Female 104 60.8
Marital status

Single 64 37.4

Married 107 62.6
Household members (persons)

1-2 45 26.3

3-4 87 50.9

5-10 39 22.8

Mean = 3.66, Min = 1, Max = 10, S.D. = 1.89
Age (years)

20-42 57 33.3
43-54 52 30.4
55-77 62 36.3

Mean = 46.96, Min = 20, Max =77, S.D. =1.34

Educational level

Lower than bachelor’s degree 28 16.4

Bachelor's degree and above 143 83.6
Occupation

Government / state enterprises 32 18.7

Private company employee 27 15.8

Own business 57 33.3

Maid / housewives 55 32.2
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Table 1 (continued).

Basic demographic factors Frequency Percentage
Income (Baht)
5,000-20,000 56 32.7
20,001-45,000 52 30.5
45,001-100,000 63 36.8

Mean = 41,140, Min = 5,000, Max = 100,000, S.D. = 2.77

Travelling to market (minute)

5-15 46 26.9
16-30 79 46.2
31-120 46 26.9

Mean = 35.03, Min = 5, Max = 120, S.D. = 2.54

Information perception on fresh vegetables in the market

Perception 118 69.0

Not perception 53 31.0
Opinion about fresh vegetables

Low 29 17.0

Moderate 55 32.2

High 87 50.8
Opinion about health

Low 8 4.7

Moderate 140 81.8

High 23 13.5

nssufuaznisAvIntayaraIgnanauladainanuadeusinalumudiutlszannisnann

nssndulatedumARneig (X = 0.614) uilifimsdundeya (X = 0.386) dauduanmaiiinisiug
(X = 0.894) uazdumdaya (X = 0.631) nssndulasudaaiunisaneinisiug (X = 0.555) wildAundaya
(X = 0.403) uaznsdndulasuuanineiinisiug (X = 0.894) wilsilinnsAumndaya (X = 0.497) arnn1sdnu
W40 tiiu?‘llmﬁmii"uﬂunﬂﬁmmmmuﬂimmmimmmLwiﬁmié’um%g‘@ﬁmmmuﬁLﬁmﬂﬂ'wﬁm fesenndeiy
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Table 2 Perception and search of information of consumers who decide to buy fresh vegetables in the field of

marketing mix (n=171).

Decision to purchase

Searching for information before

Marketing mix Perception before purchasing purchasing
X —
(X) (X)
0.614 0.386
Price
(Being perceived) (No searching for information)
0.894 0.631
Place
(Being perceived) (Searching for information)
. 0.555 0.403
Promotion
(Being perceived) (No searching for information)
0.894 0.497
Product (Being perceived) (No searching for information)

ﬁqﬁ'ﬂﬁﬁﬂ':nuﬁ'uﬁ'uéﬁ'udfmﬂsmummmmsiamsﬁ'mau%?ﬁ’yaﬁ'namm;ju?i‘inﬂ

anunINAANANuELduLsTaNn A A WA ArusuaNnEnluAseuAfaRATNANTuE LAY
Usranniemanndiumal anuil - uazdagiunmag 21g A NANTusTLduLszannInaIn s uduaINN1 908
WeneEaReg anTwHANANTusIudauLszannisnaasuranineiiNeset i selAfameaulinanduiug
Audautlszannismainlunndny  sreznaEuaIRAARANNENRLSTUdulszaNnnInaInR uNR R UaTNES
athafien  mesufeyadnanresinandauduiusiudassannimanadiume a0 uazuAnsuet
pwARiuALaTUINARTAIANTUSTUdwszaunIna A U uTResagaiRien WAZANNAALTILAIUGTNIN
fanudiusiugaullszaunemanadudadsumeneievataiien agllddmeldredeutanuduiuginnian
Tnaidaanduius luynanu ﬁﬁlmammé’mﬁmm@”ﬂwd'qua@nm:q@ (2547)

Table 3 Factors related to marketing mix towards decision to purchase fresh vegetables of consumers (n=171).

Basic demographic factors and

, o Price Place Promotion Product
consumer’s opinion

Gender 0.491 3.407 0.241 1.301
Marital status 5.095* 2.250 0.143 2.250
Household members 6.387* 12.761** 7.708% 4.904
Age 2977 1.855 6.435* 4.382
Educational level 1.805 0.018 0.102 0.013
Occupation 2.204 2.980 6.874 13.520**
Income 7.468* 12.182* 18.339** 14.459**
Travelling to market 1.392 3.385 1.943 9.972**
Information perception on fresh

vegetables in the market 84597 50047 0366 94927
Opinion about fresh vegetables 1.137 6.159* 2.648 2.001
Opinion about health 3.095 5.425 9.024* 3.888

* 1 <0.01,* p<0.05.
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An Analysis of Suitable Area for Planting of Sangyod Rice, Ranot District, Songkhla Province

by Using Physical Factors from Sangyod Rice Area, Pattalung Province
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Abstract

The analysis of suitable area for planting of Sangyod rice in Ranot district, Songkhla province by using
physical factors from Sangyod rice area in Pattalung province to be a model for analysis. Analytical factors are
derived from research, review the documents, asking the experts including Sangyod rice farmers's opinions in
Phatthalung province. After that, bring all the information to focus group process for arrange priority and divide the
range of each factor. The participants in the focus group process were different experts including agriculture,
Sangyod rice, geoinformatics system and land development. After focus group process, the data were summarized
the factors and weighted value of factors that affected the growth of Sangyod rice. The results found that, there are
9 physical factors including: 1) soil drainage (a weighted value is 5), 2) slope (a weighted value is 5), 3) nutrients (a
weighted value is 4), 4) soil reaction (a weighted value is 3), 5) annual rainfall (a weighted value is 3), 6) temperature
(a weighted value is 2), 7) soil texture (a weighted value is 2), 8) soil depth (a weighted value is 2) and 9) land use
(a weighted value is 1). Geographic Information System (GIS) was used for analysis Sangyod rice suitable areas in
Ranot district, Songkhla province. The result found that there were 180,776.54 rais (66.02%) are in highly suitable
areas of Sangyod rice followed by 64,826.15 rais (23.67%) are in moderately suitable areas, 28,100.13 rais (10.26%)

are in unsuitable areas and 123.98 rais (0.05%) are in maginally suitable areas.

Keywords: geographic information system, sangyod rice, suitable area
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Legend

E Ranot District Beundary

Figure 1 The study area of Ranot district, Songkhla province.
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1.1) mi‘mmmmmmmmﬂwﬂqﬂ‘*ﬁ’wﬁw’mmmﬂ@ﬁﬂmﬁ:mﬂ‘ﬁw feRu AuANYRRY 1)
AT IUAY mﬂﬁﬁ?mauLmeﬂ%’ﬂi:Tmﬂﬁﬁu Imgm‘*ﬁ’mg@“lﬁi”ummwmmzﬁmnniuﬁmm?{au (NTNWRLN
‘ﬁlﬁu, 2559) il 8Tme 1R AN AzuuL LA azdasduaasasaannAnd Query Conversion Wa¥ Scores
1.2) mMamanumNizanteinslgninndsienaintdadaannuaiedy - gaudeyaldunaindesys
Aster DEM v ldlaennslddayasAugusiaad (Digital Elevation Model) 111110 Slope 4az1iN13 Reclassify
1.3) ma‘mmmmmﬂ:@mmmsﬂqn%qﬁﬁmmmﬂﬁ@ﬁm@mmﬁﬂNuLL@:Qmwgﬁ Tnagudaya
IuanneazfaINnINgnliaNinen (naugnlianinen, 2559) nlataanisldaatsyanupnlugag (interpolation)
uaziaan’ldas Inverse Distance Weighting (IDW) Lﬂumﬂﬁmmqﬁwﬁnmmzﬁwﬁtgmm@gmm‘uquLLﬂir;Turme:ﬁN
mnf«gmﬁﬂ?:mmm A0y NeInAD UATANLAAL BAIEBINA, 2560) WATTINNIT reclassify
2) mﬁmew"ﬁuﬁmmmumnmimuﬁ@ﬁﬂnﬂﬁqﬁﬁmﬁLmnw’ Wunsdenldinatianisiinszd
TneAinslirnAnudnAyrestadefiinasenissiofulnedndiendaamaiamsdinmeideowiu  (overlay
analysis) Faguneh 1 (Ian1 BUNTIA, 2555)
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W= (M, W,) + (M, W,) + (M, W,) + ...+ (M_W) (1)

nel wt = AN zaNTaInTsgninadsdvanineiduAiaziuusanuwsiazade
M, My, M, ... M = AAZILUWA NNz AN Ta9TAq] 1,2, 3, ... D n
W, W, W,, ..o W = ANIATUILANHIMNNZANTR9TAd 1,2, 3, ... T n

innsauinlaeldaunisiinanasayldazuuueanyn  Apzuuuiliazgnihandanguivuimunzan
Tunsigndadsinanlaeldaneds  (mean) vesAipzuwiundn  udnhAtazuuuninszaradeya  (standard
deviation) NIAMUARELURIAZ LUK ILLARSTANANNMNIZAN NaTinNTAee ATtk ANNMNIZdNaanTY 4 G

1) FufifAL LN ZgEAN (highly suitable: $1)

2) %uﬁﬁmwmmmuﬂ’mﬂm& (moderately suitable: S2)
3) %uﬁﬁmwmmmuﬁ@ﬂ (marginally suitable: S3)

4) FuRlifanuimEnzan (not suitable: N)

< a o
NANITANEILASAIANT
° o ol 1 a a [ a (=3
uan1sd1saatladainasiansiasyiulArasind e AN ANNARANTIBUNHATNS
naAnnadeninasanislgndndiduanteansns  4Awmdaings  ethuinmwasinuimuzas
Tunisugndedstnen a1nesciun Aauinasaan wesandamdninguiduiuniinislgndradsduaaunnngn vinlag
nsaaunNINERININguanetelgndndiduaaie ludsudningiaiuan 50 au nsvanaeiana 11 dune laun
21N8AUINL analed anandan duneunwio enetnnegu anetmzaen eneAIuATUNS 81ne
thueu gnenziuun a1nenamen uazanasusswg wudn adaninemansdadndaaudiAtysionisdgndnodad-
4 4 ala a oy P N S ¥ ¥
neANINNgA A 81nemnT iRl Andufenay 95.33 sevasnnAefadaFaaiieni UsNinuiiL n9szLnetdn A
aadu AUTTENAY ANANTeRY g wazn s ldUsyTamau Andluianay 87.33, 84.00, 58.00, 52.22, 48.44,
45.11, 24.89 uay 12.67 AINAAU (Table 1)

Table 1 Factors affecting the growth of Sangyod rice from the farmer's opinions.

Frequency Score Score
No. Factors Percentage
(people) (total) (average)
1 Soil nutrients 50 429 8.58 95.33
(Nitrogen, Phosphorus,
Potassium)
2 Soil texture 50 393 7.86 87.33
3 Rainfall 50 378 7.56 84.00
4 Drainage 50 261 5.22 58.00
5 Slope 46 235 4.7 52.22
6 Soil reaction 44 218 4.36 48.44
7 Soil depth 38 203 4.06 4511
8 Temperature 32 112 2.24 24.89

9 Land use 27 57 1.14 12.67
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uansAneladenfinasanmsiasgiulnuasdnadainenannszsLIUNSAUNUINGN

799U LavAtminAziuuteausaziadels (Table 2)

Lﬁ@iﬁmmﬂmmﬂﬁﬂﬁﬁm@sifamaﬂ@nsﬁmﬁw’wﬂmwnmwmm
aunungu (focus group) Imﬂwmmmmmummuwmmmu 10 AY ‘]J‘i"’ﬂ’ﬂ‘l_lW)F;IBJL"HF;I')W]Q.IG]’]H‘?J’WM‘HV]?;IGW’]ﬂ
AUEAAEN9RaUdRINgIaIUIL 1 AU mvmfmq’mmuﬂmummﬁﬂ@ma‘mﬁmw 9 qeran A1au 1 A rhilann
smineAdvAnendaTnEnd i 1 au dwhfiannaiauniifusiuay 1 Ay e1ansdannininensAans
MU 1 AL UATTINITININNATUYRANTAUNA AU 5 AW Aa1NNsedlsengu a1usnaglandAtyeiiade

2 o ¥ o = o ' ¥ 1
NQ@Eiﬁl&’]N@ﬂ’]iﬁﬂH’]ﬂ\‘m@’]fJL°1I’1?'J§Jﬂ’]ﬁ‘

Table 2 Factors score and weighted value for planting Sangyod rice in Phatthalung province.

Detailed information Weighted o
No. Factors . Score Suitability level
(attribute) value
1 Soil drainage 1,2,3 4 5 Highly suitably
4 3 Moderately suitable
5 2 Marginally suitable
6 1 Unsuitable
2 Slope (%) <2 4 5 Highly suitably
2-5 3 Moderately suitable
5.1-8 2 Marginally suitable
>8 1 Unsuitable
3 Nutrients VH,H, M 4 4 Highly suitably
(Nitrogen, Phosphorus, L 3 Moderately suitable
Potassium) VL 2 Marginally suitable
4 Soil reaction 5.6-7.2 4 3 Highly suitably
4.0-5.5,7.2-85 3 Moderately suitable
<4.0, >8.5 2 Marginally suitable
5 Annual rainfall (mm) 1,800-2,100 4 3 Highly suitably
1,500-1,800 3 Moderately suitable
<1500, >2,100 2 Marginally suitable
6 Temperature (°C) 22-30 4 2 Highly suitably
31-33, 21-20 3 Moderately suitable
34-35, 19-18 2 Marginally suitable
>35, <18 1 Unsuitable
7 Soil texture L,CL,C 4 2 Highly suitably
SCL, SIC 3 Moderately suitable
SL, LS 2 Marginally suitable
S 1 Unsuitable
8 Soil depth (cm) >150 4 2 Highly suitably
50-150 3 Moderately suitable
<50 2 Marginally suitable
9 Land use Agricultural area 4 1 Highly suitably
Wilderness area 3 Moderately suitable
Forest 2 Marginally suitable

Water / community

Unsuitable
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Table 3 The mean score of suitable area analysis for Sangyod rice planting, Ranot district, Songkhla province.

Suitability level The mean score
Highly suitably >96.57
Moderately suitable 78.05-96.57
Marginally suitable 59.563-78.05
Unsuitable <569.53

nansAnen wudn Muidandlun g inesyiun dmdassan Hanumanzanelussitmunzaniin Anudy
it 180,776.54 15 site Seraz 66.02 Tmﬂﬁﬁuﬁm‘mmﬂgﬁqﬁq 12 Fuaressneszlun enduidnnmedomea
g lnuuaznzinauaean sesamn A wanzanLunan Anduull 64,826.15 15 vileleuay 23.67 Tauiiil
NITANLAIDELTIUABUNANTBIAILALNULII PauANTBILARZATEY  TauTeuRuAnTasuatihulvsua
sruasziua lifpumnzanAnduiii 28,100.13 15 vite Jeuar 10.26 laefiiuiinszanuseriBnnidunsduan
vawuatiugng MedinunzTueeniuanaesuey fuaviueuy fuatnuass fuaszay fiuaTnay uazALa
vany uazvanzandesAndluiull 123.98 15 viefenaz 1026 larduiinszanameriBnnmeusaresiiua

11114219 (Table 4) and (Figure 2)

Table 4 Results of the suitable area analysis for planting Sangyod rice in Phatthalung province.

Areas
Suitability level
(Rais) (Percentage)
Highly suitably 180,776.54 66.02
Moderately suitable 64,826.15 23.67
Marginally suitable 123.98 0.05

Unsuitable 28,100.13 10.26
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Sangyod Rice Suitability Map : Ranot District, Songkhla Province
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Figure 2 Sangyod rice suitability map in Ranot district, Songkhla province.
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Response of Polyphenols in Plants under Drought Condition
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fifendestunnaeuuasansiuednidlafinnisnssnuuds 3\1Lﬂuﬁﬂu@ﬁﬁwﬁm'ﬁmiﬁﬂuﬁ@u@ﬁumwﬁ@ﬁﬂﬂ
Wwmmﬂwuﬁwﬂmmmmmm Fnedaiisslmiluudresnisdansanniaadestednin lifteaisanstiuedn
N
a1slsznaunuas
gnstlszneviuea vise polyphenols uanslsziny secondary metabolite muﬂmlumﬁwuimuﬁm IGENGERN
paanseiiaiinuinfsiuaunnti 8,000 1iin uazannndt 4,000 2iin uanslungamanTauees anansanldlunelst
vaneiln s9uaEn Fouit wazluenmslssnmisesanLneeiia iu 1 Sealnuan uazlod ansUssneviueadnunsn
uleanidungulun) 7 16 4 nduite lignans, phenolic acids, flavoniods uaz stibenes latasilsznevfiuaaii
ANFANEINNA LA a17lungu phenolic acids WA flavonoids (Vermerris and Nicholson, 2006)
Phenolic acid WuﬂaﬂLﬂumjmmiﬁiﬁﬂﬁﬂﬁihmjuﬂmifmam’ arunsauLiveantiiiu 2 allandn ) Ae
benzoic acid ¥z cinamic acid Tnadunulassafrawuy C1-C6 uaz C3-C6 muady annisans uiestfjiimnag

1 a = a A = o = v v o
neaamnatulatinenaaie anzmalulagnisinees antumalulagwszaauindnidnauniisainnselis 10520
*Corresponding author, E-mail: chorkaew.an@kmitl.ac.th
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WU cinnamic acids HAuaimnsalunisiueyyadasygIndn benzoic acids LﬁamM@uﬁuhﬁmmmmwwﬂr
(Human Low-Density Lipoprotein; LDL) (Natella et al., 1999)
Flavonoids @1stlsznavlungunanlousasiunulasaainuuy C6-C3- c6 mfa“ﬂmiﬂm’mumu A C

WAZ B ANNANAL slmvmmmmmﬂgmmm\nmm Aanawlasuuasfiasumau ¢ mmnzm FetAl ATUTANTANEIT8S
ma‘ﬂa‘vﬂ@u“luﬂquumﬂm;mnm@’mm’mu,mnmummmwmnummmqLLmu C Wudaulnny (Vermerris and
Nicholson, 2006) ﬁﬂﬁmﬂuﬂduﬁuﬁdﬁiﬂﬂiﬁ%fmmﬂﬂZ\iu 111 isoflavones, neoflavonoids, chalcones, flavones,
flavonols, flavanones LLﬂvflavanonols flavanols, proanthocyanidins LLay anthocyamdms Imel anthocyanidins Wuans
mwﬂmﬂmﬁmmmm v Eu uazaing Waenls nalsl uazinafinsing I mmmﬁmwmmwum 114 419

asszneviluea 1w Warlwess uazueulsloaniu Qﬂmmmwmmm cytosol uazgnasliivluy
vacuole 19IAaNT (Tanaka et al., 2008) N198UAIEF AT s T NALNUD AR BINILNIELAUNIUAN 7 3 NITLIUNNT
8 1) nszuaumstienaaapdlulamanildannedunmzidanuag Inerhwigansinalalatauazinlnavieduia
waaslﬂjﬂm Phosphoenolpyruvate (PEP) U@y erythrose 4-phosphate 2) #a3a7NUU zﬁﬂﬁ‘%\i@@\imgﬂu%‘ﬂ’]@j')ﬂ
shikimate e fifluansredugmiunsdannsinmnesabiliaeaniiu uas 3) nanazdluitaazartiuazgnidng
phenylpropanoid iedunneianssynauueaaiasing * (Vogt, 2010)

AMNUMILAILATNNSLAA oxidative stress

ANNNURILAY  (drought) Lﬂuﬂmmuﬁqﬁmm@ﬂimwﬁ@n’mﬂ?mlﬁuimLL@m@mammﬁm Taelugn1nuas
Bunanlumuuasluduisesanas vnlussusaewsadiaanas fainistalnluieannisaenin uazsinli
MIFUATIELAITRNTITIANAY AANLLATEAITRIANNN9IPLN T lTTAANNIa3 Reactive Oxygen Species (ROS)
ﬁmnLﬁumwmmq@mﬂummfROS FnuE 2 uuUAe wuL free radical T4 superoxide radicals (O,), hydroxyl
radical (OH®), perhydroxy radical (H O,®) uaz alkoxy radicals (RO®) LL‘LI?.I‘?%L‘f]u non-radical (molecular) T
hydrogen peroxide (H,0,) Was singlet oxygen (102) (Gill and Tuteja, 2010) ?ﬁqﬁ’nﬁmmmm%m%msxm@hﬁlﬂu
Srunrannmelugadis azinliAnannsfidandn “oxidative stress” Tnaayyadasyazyinliiinaudamesie
asiilsznansng 7 meluged W TsufideFundeduoad Tediu aflulamen eulsd sedan uaznem
lnn@dn LL@xﬁmmwLﬁuﬂﬁmmqmmmnLmzﬁm'ﬁmﬂmmmmum anadenalingnals (Sade et al, 2011)
ROS fiTqmmmLﬁm%uiﬁt,ﬁ'@ﬁﬁ]Lm%aﬁum%mwm?ﬂmﬁlu 7 Vi ANMLAN uuige Naifialan uas uLazianng
(Bartwal et al., 2013)

N9TUAIUNNSASe ROS wazNsnaLauasrasdslsznaufuadniiansenuugde

WBondiAnnsaie ROs aolumasivanasumis 1y raslmanas lulnaeusis  iwesendloy
MUTaNITLAUNIIUANB SN ATa Y 1_|Nﬂﬁﬁ?mmzﬁwiﬁﬂﬂﬁmﬂslwfm@’ i} ﬂﬁ'ﬁ?mﬂ’wéﬁmm”ﬁumLmvmimﬂ%
(Gill and Tuteja, 2010) Tuaniazdn® mimfm ROS mm’lu@m’mm (240 uM s luetad uazluaaalsnanasiil H,0,
Tuseau 0.5 uM) LLmmemmmmmLmﬂmmmmﬂmimmm AINANAANE TULTARATANA Tnennsanaingnin lside
mamw ROS Wfnanniu (240-720 pl\/ls Tutas uazlunaslswanas™ H,0, luszdtl 5-15 uM) (Polle, 2001)
AsiaEaes ROS Ifasannnistnarnifunasnainnistlatnly wqiuﬂﬁsﬁﬂﬁiuauimfaaﬂisnmmuﬂmiﬂﬁﬁ@am
nedaipnzviasisanas il NADP' dudusiuBidnmseuiignarsunanndpansinalalafiaanas usiniaiundsy
waaiiin nldAaealdaunassuineuuddnmseunaziasutidnaseunelumad (Figure 1) BiinAsewuid
wnlugasaadignszuauniselauauaziiza Mehler reaction Tag O, aziflusaiugidnmaseuuni NADP' i lifia
ﬂ%@%mz"ﬁ?u (Carvalho, 2008)
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Figure 1 ROS production under drought stress.

Source: Adapted from Medrano et al. (2002)

e aunFyfuanInuas meﬂ%a%mxgﬂzﬁwmﬂ%mmﬁumwmuq@ avAdsznause o) neluwaad
- ° ] ° o Ao L o a A = o o
WNrazgniinane anssznevlunguilueaiuatsinnanuilanfigns lunissnueyyadassna  nadunumlunissindu
ayyapaszldWlnszfuisenebinaljiseneendinduld nalnnisvinsusesanssiueyyadassivatanalnsoeii
Vi1 N13ANALBYLABATY (radical scavenging) NM9EiuEN1sinIesEinaneandiay ('0,) nsugalinsainisaiia
B13A8A3T (chain breaking) Lmzﬂﬁm"’uﬁqmiﬁﬁmummLfauvlfﬁﬁw'aﬂﬁﬁ?m (Jirum and Srihanam, 2011)

NMTRBLAURNTBINTARaN1zANNIATALAIENNTauLNeen|AdY 3 szey (Figure 2) Tneluszazusniing
GNL@@ﬁumnﬁquLé’q iunny ROS azatflusviunfnasd  usilaiaaninlildsrazuils UnluazGailaivean
mmmmﬂm ¥lsunns ROS WinanniAundlng w*nn@”wuﬂium‘tmﬁﬂivmmmumimuaum'amﬂwwm
mivuummwm@umamvwLﬂul,fauvlfnu W 31U SOD, APX WAy GR mumi‘vuumim@mumamwmiﬂmﬂuﬂfnm
i a1siueaTiinfing m_mmmummmummum@m@m%mmmummumﬂ’lul,ﬁma whgN Nz auiu

o a ' ~ - = a | 1y a P
annzuAIIuLsiazauIusie i Fey o (srasfiany) Uiunn ROS axilunfiundnfissuunissiueyyagasz1eeine
azn19ulng B9asyn NTINARN19Y oxidative stress waza1agetalAnNTme L6
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Time scale —»

e Begining of :
=% drought :
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ge : e
/ ] /]
- ROS normal steady- - Drought induced tros - ROS production
state level - 1 Antioxidants overwhelms scavenging
(SOD, APX, GR, CAT...) action
- Signaling pathways - Oxidative stress
¢ - Acclimation/defense ¢ - Death
¢ responses :
R R | annand

Figure 2 Proposed model of the drought stress response in three successive phase.
Source: Carvalho (2008)

Tuggiiasne 9 nIneuauesesaIssznauiueaianuwanssiullanaiiouazdousing ) sesiie
Wlresdaaas $10a1d dnalwe azdemd wazdn wudrdndunuds unnasiuesluluazgnaiheanniy
ilansenuugda (Table 1) Wlanstninefizinnsdnmn luszasdundn Tmﬂlﬁm@ﬁmmmﬁqLﬁ@ﬁﬁmiwm@gﬂmwzﬁﬁ
1 5 0 Ineliudadhunan 3 &ai@ 30-35% mmmm%uﬁuﬁi:ﬁumm%mu (field capacity) Wua1 UTun
ﬂmmﬁ\lu@aﬂmuLmzmmLW@gﬁﬂﬁ@”mnmiﬁqLmﬁwiﬁ'ﬁ?u waznn9afransauednazianudniusiunanssnaes
wulosd PAL 55'\1Lﬂumu”lﬁnﬂﬁzﬁ’]ﬁtyiu’iﬁmmm?ﬁaLmﬂw’mﬂu@'ﬁﬂ (Hura et al., 2008) WiutaeniulunzidewmAwess
AinnsAnenaesnnanssmundsiensaeuuasanstsznesitueanluly Tm‘lﬁuﬁqﬁazmmﬂﬁmLﬁu‘ﬁmw'}\i@i’w’fu
flaziu 50% °nfa<1mw%uauﬁi:ﬁumwmmmu WU ‘luﬁuﬁuu%mmﬁwuuﬁ’q nslinTiszsu 50% 109ATUAY
‘ﬁli‘zﬁummf‘gmmummmLﬁmmm“\imezﬁmiﬂu@aﬂu’miﬁ (Sanchez-Rodriguez et al., 2011) wananed]
nsfnunlufdas 5 AeNug Sensenuudetasansrasmaadyiiuln (szaziasiuimdn) lnaldudefiszsu 1/3 209
ArauAUTiszAUALqAWA (field capacity) Wudn neadheans Huednlulugesdrdssdensiiutlunnanariug
(Aninbon et al., 2016a) NAN1INAABIADAAABINL Aninbon et al. (2016b) Fnudn iledaaansenuudataananites
nsasaALn Tmmm’lﬁi@ﬁmq 30-60 TumnasLlgn @1:ﬁﬂﬁ’ma’?\m@aﬂiu‘lﬂ%Lﬁu@;ﬁu

zﬁ’mi”u%w%wzw@\m’wm”wuLLva"qﬁiaﬂ?mmmﬁu'aaﬂ‘lum'qummLuﬁmﬁfu ﬁmiﬁm’mﬁLLMﬂﬁiNﬁ”ﬂﬂﬁWLLﬁi
aDiaie 9w wWasesdvi (Cuminum cyminum L.) Alvnsznuuds 2 sxsuie 50% mmmqmumum”mumﬂmmmm
(moderate water deﬂmt) Az 25% ﬂmqm’mmumumvmwmmﬂmu (severe water defICIt) WU LN@EWJ"]H?“’WULL@Q
N3zAL 50% m@qmwmumummummammu f-u:ummmuﬂ?mmmaﬂuammnmm 29A9HNAR 25% UAT 100%
Eummw%uﬁuﬁ?:ﬁumm@gmmm ANAIAL (Rebey et al., 2012) agelanmn A318971197 N1aFeansiuedananas
Fenseuuds wulundavestnign evinmesedludnlin 2 aeiug uaslinssmuudsludamieiannyes
e Taelfudalszanm 30% sesanmitldsurinung wudn anmansueanmalumdnteniaesanaiuganas
(Gallagher et al., 2010) RN T T PR e L Lﬁ@ﬂ?:wuLLé’asﬁqqﬂmmmmm‘%mLﬁuim (S2ULLANLANLNAR)
TnelFudansvdiu 1/3 mfmmm%uauﬁi:ﬁumm%um (field capacity) Wu91 n13daAIziaNINUeansIN lNAR
AMAY (Aninbon et al., 2016a)



ANIANTINHATNIZADNLNAN

733

Table 1 Phenolic compounds production in different plant species and organs under drought stress.

Phenolic
Plant species Compounds accumulated Organ Refferences
compounds
Peanut total phenolic increase leaves Aninbon et al. (2016a)
Wheat total phenolic increase leaves Hameed et al. (2013)
Maize total phenolic, ferulic acid increase leaves Hura et al. (2008)
Cherry tomatoes flavonoids increase middie Sanchez-Rodriguez et al.
leave (2011)
Rice flavonoids and increase leaves Basu et al. (2010)
anthocyanin

Maize phenolics decrease seeds Ali et al. (2010)
Wild oat phenolics decrease seeds Gallagher et al. (2010)
Cumin phenolics increase seeds Rebey et al. (2012)
Peanut phenolics decrease seeds Aninbon et al.(2016a)
Rehmannia total phenolics decrease roots Chung et al. (2006)
glutinosa

ludausin AnsAnslusnzeseduinldinlal Tealdnssnuudaissduaanmy 30% wudr a1suedn
a X oA P o A AW ve o a . . L= N PN £
WnnndeTaudsuiuns ldsuindn®  Ineaniy ferlic acid War p-coumaric T9arAUTNIDAANNINTIL
atiulATaNaANINILNLILAS (Weidner et al., 2009) wsaeinglafieny nnsnsznuudafiszes 50 Junaatlgnluive
13im R. glutinosa danalsiFunnmuaansanlusinanas (Chung et al., 2006)

a9l
= | \ N o o A A a
Zﬁ’]iﬂ‘izﬂfa‘u%lu'a@Lﬂuﬂ@‘umﬂu’]mwm LAZHUNUINANATYINAWITLNANIT
£ ° e o A o o A yala
ﬂi‘v‘VlULL@\‘] LN@WﬂmqﬂuqﬂuN@ﬂ@?u@ LﬂﬁﬂuLﬂu@’]uquN’]ﬂﬂ’]ﬂiuLsﬁ@@ Wﬂﬁl‘ﬂ\mﬂ’]?ﬂmmLW@M@@MN%M?‘MT@HM?

mmwmuﬁmum@ Lﬁiﬂﬁ’jq

NITFUITLLNARDUNADATY vassuuiiueulmieslildeulniauisansssnetfiueadae ANTFNUBUYABATEAY
mﬂmqm@ummm”mmﬂmuﬂﬂmmﬂwﬁm Tmﬁmmﬂqu’aumﬂmviﬂﬁlﬂﬂi”mum@ﬂai‘wmmﬂgﬂimfa@ﬂsﬁmu
18 FevhudlefmAnninssnuuds asdivlddn ‘Emmﬁm‘lmmwmvmwm?ﬂi”ﬂ@ﬂﬂ/\lu@mwmmmu Lme\ﬂ,aﬂmm
mimmu@wmmiﬂimfam\luamyummLLMﬂmwﬂumu@ﬂﬂmummfaqwm dausne 7 29T uavsze NI
nsenLudedae lasanniflefiansznuuds axiinglnsng y mnu'mwwmslml,vvfamﬁﬂwmmLLmLmemmmmm \T
nM9Ul5uFanNeETINen mMaestyiulneeesn FofunanmasesanfiTTtaviad g oA 7 1o
GNmsmﬂmn’]im’amu@ﬂummeumLw'awa:mmmfmu,muu,@:ﬂmﬂngwﬂwmﬁumuqa memwamﬂmm
ﬁm&u"] ynaaauly
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