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Effects of Arbuscular Mycorrhizal Fungi on Growth and Yield

of Sweet Corn under Natural Conditions
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rast1inanaunelian1arassus Aliunimeaesluilaseunn 1x3 wns memﬁuﬁfmﬂm@ﬂﬁmm 10 s/l
NEBNIAaesLULguanysineluuien 6 38n1Imeaes 3 a gun 1) Taildi3a 2) Glomus mosseae
3) Scutellospora sp. 4) Glomus sp.+Acualospora sp.1 5) Glomus sp.+Acualospora sp.2 Wa 6) ﬂﬂmﬁqm 15-15-15
&m31 100 nn./13 wudmslddesensianansluneslso hiflnasenisisioyinln (P>0.05) uazuarn (P>0.05) 189
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Abstract

The objective of the research was to study the effects of different arbuscular mycorrhizal (AM) fungi types
on the growth and yield of sweet corn under natural conditions. The 1x3 m’ experimental plots were arranged into
Randomized Complete Block Design (RCBD) with six treatments and three replications, consisting in (1) no AM
fungi 2) Glomus mosseae (3) Scutellospora sp. (4) Glomus sp.+Acualospora sp.1 (5) Glomus sp.+Acualospora
sp.2 and (6) 100 kg.rai’1 of 15-15-15. Eighteen plots were done with basal application of 10 ton.rai” of manure before
planting. AM fungi showed no effects on the growth (P>0.05) and yield (P>0.05) of sweet corn. Furthermore, it also
showed no effects on the concentrations of P (P>0.05), Mg (P> 0.05), Zn (P> 0.05), Mn (p>0.05), Fe (P>0.05) and
S (P>0.05). However, the application of AM fungi did increase the concentrations of K (P<0.05) and Ca (P<0.05)
in sweet corn in comparison with the no AM fungi treatment. Conversely, the concentration of P in sweet corn
was increased by treatments with Glomus mosseae, Scutellospora sp., Glomus sp.+Acualospora sp.1,
Glomus sp.+Acualospora sp.2 by 13.1, 6.0, 10.2 and 14.2% respectively. Finally, AM fungi application increased

the ear weight of sweet corn by 14.1-47.4% compared to the no AM fungi application.

Keywords: arbuscular mycorrhizal fungi, sweet corn, field condition
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Table 1 Effects of different AM fungi on height and leaf number of sweet corn at 58 DAP and shoot fresh weight,
shoot dry weight and root fresh weight of sweet corn at 75 DAP.

Height Leaf number  Shoot fresh Shoot dry Root fresh

Treatment (cm) (cm) weight weight weight
(g/plant) (g/plant) (g/plant)

1. No inoculation 166 12.0 214 121 93

2. Glomus mosseae 173 11.9 237 125 113

3. Scutellospora sp. 172 12.8 200 116 104

4. Glomus sp.+ Acaulospora sp.1 168 11.9 253 157 139

5. Glomus sp.+ Acaulospora sp.2 166 12.3 190 122 83

6. 100 kg.rai' of 15-15-15 157 13.5 200 132 100

F-test ns ns ns ns ns

CV (%) 5.38 18.11 26.52 25.90 35.26

ns = non-significant, DAP = days after planting.
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Table 2 Effects of different AM fungi on yield of sweet corn at 75 DAP.

Ear per plot Ear weight Ear diameter Ear length Yield

Treatment
() (cm) (cm) (kg rai”)

1. No inoculation 21.3ab 104.0 3.61 19.98 907
2. Glomus mosseae 23.0ab 122.9 3.76 19.15 1,440
3. Scutellospora sp. 25.7 a 153.3 3.98 20.80 1,547
4. Glomus sp.+ Acaulospora sp.1 19.3 ab 118.7 4.13 19.13 1,156
5. Glomus sp.+ Acaulospora sp.2 22.0ab 147.7 3.41 19.58 1,280
6. 100 kg.rai" of 15-15-15 15.3b 136.7 3.93 20.97 942
F-test * ns ns ns ns
CV (%) 14.92 28.53 18.60 12.42 35.28

ns = non-significant, * = 5% significant, DAP = days after planting.
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Table 3 Effects of different AM fungi on concentration of total P, total K, total Ca, total Mg, and total S in sweet
corn at 75 DAP.

Treatment Total P Total K Total Ca Total Mg Total S
(%) (%) (%) (mg kg")  (mg kg™
1. No inoculation 0.283 1.82b 0.706 ab 194.4 1,121.6
2. Glomus mosseae 0.320 1.59Db 0.606 ab 186.7 979.5
3. Scutellospora sp. 0.300 2.02 ab 0.579 Db 1114 973.4
4. Glomus sp.+ Acaulospora sp.1 0.312 1.82b 0.949 a 248.9 929.5
5. Glomus sp.+ Acaulospora sp.2 0.325 2.05 ab 0.757 ab 221.6 7331
6. 100 I<g.rai’1 of 15-15-15 0.281 240 a 0.654 ab 162.1 687.1
F-test ns * * ns ns
CV (%) 13.65 10.36 17.57 29.03 21.69

ns = non-significant, * = 5% significant, DAP = days after planting.

Table 4 Effects of different AM fungi on concentration of total Zn, total Mn, total Fe, and total Cu in sweet corn.

93

Total Zn Total Mn Total Fe Total Cu
Treatment

(mg kg™ (mg kg™ (mg kg™) (mg kg™)
1. No inoculation 128.9 194.4 233.9 ND
2. Glomus mosseae 130.8 186.6 193.8 ND
3. Scutellospora sp. 94.6 1114 211.9 ND
4. Glomus sp.+ Acaulospora sp.1 135.9 248.9 276.9 ND
5. Glomus sp.+ Acaulospora sp.2 1614 2216 329.7 ND
6. 100 kg.rai'1 of 15-15-15 156.7 162.1 271.6 ND
F-test ns ns ns -
CV (%) 33.03 29.04 40.09 -

ns = non-significant, ND = not detected.
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Effects of Gibberellic acid and Benzylaminopurine on Lateral Buds Induction of Figs

cv. Black Genoa
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TNUHBNIAABILLLIgNANYSO] § 4 N9TNAT NITNATAY 3 1 1 8% 7 AN N9suAnLlsznausian 1) viuan (IAAILAN)
2) GA,,, ANNTU 50 Hadniuseans sanil BA A idndi 50 Haaniumedng 3) GA,,, A dudi 150 Hadnsu
Alaans FaNU BA maNdudu 150 Haansuseans uay 4) GA,,, manududu 250 Haaniuseanssoniu BA 250
faaniuseans nnistheansluudaznasudsasuunndng nanismaaasnudn nsld GA, ., Anudud 150 Hadniu
AieAn? 9NAL BA 150 Hadniusedans uaz GA,,, 250 NadniNseans souil BA Audndy 250 Haaniusieans
AMNIaNgEAuNsWANAES LA LL@‘anmﬂmimmqummmmuﬂmmmmmam Ineldnanede 2033 uaz
12.67 94 MANANAL mumimﬁmmmmmmnmLfa@ﬂ 39.66 1 faﬂmmul,ﬂfailfnummﬂmnmLfmamfmu 61.90%
uay 85.71% MINAIAL mmﬂﬂfmﬂﬁmﬁmuqmuLﬂmlfﬂummil,l,mnmmmﬂu 14.28% u@nmnumimuqu

mm?fyL'ﬁu‘immﬁﬂ%\im\mﬁmﬁ%ﬂ”ﬂﬁmmmqmmLL@:@?ﬂmu‘lumnﬂdﬁmimﬁ%mu@34
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Abstract
A study of the effects of gibberellic acid and benzylaminopurine on lateral bud induction of Ficus carica L.
cv. Black genoa was carried out in the Pomology greenhouse, Maejo University, Chiang Mai province from
July 2017 to August 2017. The objective was to determine the appropriate concentration of gibberellic acid and
benzylaminopurine to induce lateral bud breaking in figs. The experiment was conducted as Completely
Randomized Design (CRD) with 4 treatments 3 replications, and each replication consisted of 7 lateral buds.
.+ 50 mg/l + BA 50 mg/l 3) GA,,, 150 mg/l + BA 150 mg/I and

250 mg/l + BA 250 mg/l treatments significantly induced lateral bud breaking faster than control as

The treatments were 1) tap water (control) 2) GA
4) GA4+7

the breaking was completed within 20.33 and 12.67 days, respectively, while the buds in the control treatment

447

took 39.66 days to complete breaking. Furthermore, the higher concentration treatments also provided higher
percentages of bud breaking at 61.90% and 85.71%, respectively, compared to that of the control at 14.28%.

Likewise, shoot length and leaf number from both treatments were also greater than those of the control.

Keywords: GA, ., BA, bud breaking
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Table 1 Effect of GA plus BA on percentage of lateral buds breaking in figs.

Treatments Percentage of lateral buds breaking
Control 14.28b

GA,,, 50 mg/l plus BA 50 mg/I 19.04b

GA,,, 150 mg/l plus BA 150 mg/I 61.90a

GA,.; 250 mg/l plus BA 250 mg/I 85.71a

F-test >

CV (%) 34.10

** = significantly different at P<0.01.
Means in a column followed by different letters are significantly different (P<0.05) by LSD.
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150 HAANTHARARNT LAy GA,,, AvNind 250 Haaniusoans muﬁ“‘u BA Avdadus 250 Radniusiedns fauenan
lAe 0.84 uaz 117 wuAwms wazdiswauluieds 1.88 uaz 2.21 1 (Table 3) NINNGINITNITAILAN FINNAAL

\WasainansTunguaeslalnleaiiu Wy BA vise thidiazuron Feilulalalafiudarmziminisneuauessenisanasng
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nafemuendundsuazarnsaiiniinameds taafleiuannanluniseugunedunmziaeniuiiegiusn
zam wazlugeu (Jones et al., 2010) il GA,,, + BA srefiumumlumsuteiarestad naatuulasmesad uaz
N19LNLIUIAYRILTAR (Whiting and Roll, 2015) Uax Saracoglu and Cebe (2018) wudn nsld GA,,, Avuidudu 250
Haaniusadng + BA Anudndu 250 Haaniusedns ﬁmﬁﬂﬁ’mwmﬁqLﬁu'%umﬂndmmmuqﬂugnLLwﬂﬁLﬁuﬁu
uAuANFNeTUMaANIT8a Yildirim et al. (2010) ANl Promalin fenisumnandrasuungn n1ald Promalin
wda GA,,, ST BA annandudu 750 Sadniusiedns Winanaenafs 23.40 imufiums

Table 2 Effect of GA plus BA on bud breaking time (days).

Treatments Bud breaking time (days)
Control 39.66a

GA,,, 50 mg/l plus BA 50 mg/I 25.77ab

GA,,, 150 mg/l plus BA 150 mg/I 20.33b

GA,.,; 250 mg/l plus BA 250 mg/l 12.67b

F-test *

CV (%) 25.92

** = significantly different at P<0.01.
Means in a column followed by different letters are significantly different (P<0.05) by LSD.

Table 3 Effect of GA plus BA on new branch length and number of leaves.

Treatments Stem length (cm) Number of leaves
Control 0.33b 0.33c

GA,,; 50 mg/l plus BA 50 mg/! 0.43b 0.66bc
GA,,, 150 mg/l plus BA 150 mg/I 0.84a 1.88ab
GA,.; 250 mg/l plus BA 250 mg/I 1.17a 2.21a

F-test * *

CV (%) 20.64 36.23

** = significantly different at P<0.01.
Means in a column followed by different letters are significantly different (P<0.05) by LSD.

35 Days

Figure 2 The growth of lateral buds after using GA, ., 50 mg/l plus BA 50 mg/I.

447
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20 Days 25 Days 30 Days 35 Days 40 Days

Figure 4 The growth of lateral buds after using GA,,; 250 mg/l plus BA 250 mg/l.
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da - g e y
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Varietal Trial of Single Cross F, Hybrid in American Marigold (Tagetes erecta L.)

AS198 UUAER' Andde Wsznans’ uasWSWUS Jnsanwug”
Sarawut Nantaphoom', Sittichai Peerapassakorn® and Pornpan Pooprompan'

UNAREa

ﬂivmumﬂmmmwmym@mﬂmammmmm 1 paiTRNaw3nU (Tagetes erecta L.) dusufmmaanlu 3 99
Y ulaamnaaesisum landnd a0 enneasunes Sandades vy qmnﬂiymmmmmwmem@faﬂ@ﬂmmmmmm 1
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mmﬁ‘wammmmwm@ﬂfamwuﬂmmum ﬂumummwuﬁm MG073 HAe LLuumewmmmmmnwmw
aneWusus F35 uaz F45 Hay LLuumeﬂHmmmmummm 6.0 uazr F23 fAy LLuuLfmmmmwm@ﬂmmm 6.4
agalsfimunisuanssndwaeiug F23 1y MG073  Huavinliay LLuuLfaammmwmmmfaﬂmmm 72 faiu
mewuﬁﬂmmmwuﬁmmenwmvﬂmngwmmmiﬂw@mmmm@Lmﬂmﬂmaumem‘w 1 iugn1sAngmiL
sanansaly
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ar o o

AIATY: AEesewEiu liianen dnwusilsng gnuasimadan 1 wdniugen

Abstract

A performance evaluation of single-cross F, hybrids of the American marigold (Tagetes erecta L.)
for cut flower production was done over 3 seasons at the experiment plots of Homeseeds Co., Ltd., Amphur
Chomtong, Chiang Mai. The objectives of research were to select single-cross F, hybrids of good plant types and
flower quality and to select the parental lines for seed production. The research study was laid out with
a Randomized Complete Block Design with factorial arrangement. A total of 62 single-cross F, hybrids from 2 male
and 31 female parental lines were planted. Combined analysis of variance for 3 seasons revealed highly significant
differences in plant types and flower quality of the single-cross F, hybrids and parental lines. In addition, interaction
between the parental lines had a highly significant effect on the flower quality. Furthermore, the research indicated
that the MG073 male parental line had the highest average value for both characteristics. The female parental lines
F35 and F45 had the highest average score of 6.0 in plant type, and F23 had the highest average score of 6.4
for flower quality. The hybridization of F23 and MGO073, however, produced the highest average score of 7.2 for
flower quality. Consequently, breeder seeds from male and female parental lines with good appearance
characteristics will be used for the production of commercial single-cross F, hybrids of the American marigold for

production of cut flowers.

Keywords: American marigold, cut flower, characteristics appearance, single-cross F, hybrid, breeder seed
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o

AN

AN9LTR9LNINU (American marigold) ReAnanAansin Tagetes erecta L. gnapanuunatluaed
Asteraceae ﬁuﬁuﬁmfﬁw?ﬁﬂ@m’?n’mmmmx‘lﬁ s ldfesin@in (Priyadarshini et al., 2018) @11130uLNAIFRIAN
Augaassiuaaniiu 3 Uszinn laun 1) aniEessiugs (tall type) HAINEININNTN 80 LHURALNAS 2) mqﬁ“mﬁuﬁqqq
(semi tall type) flAnnuge 65-80 iTuRAT uaz 3) MaisesduRE (dwarf type) flAnugelaandn 65 AT
(Gurry and Button, 2011) dauaunngesnananaizesaansouivlsasniiu 4 ngu FNuN35UTe Ae 1) pandu il Hauune
iR uANENANNL9ABNNINNGT 11 lIWRLNAS 2) Aanlig) HEuIA 9-10 WUALNAS 3) ABNNANN HAWIA 7-8 LIURALNAT
WAY 4) ABNANNIWIALRLNIN 7 HURLNAT mu@mmwm@n'ﬁLﬂuﬁﬁmmwmmmmé”u%@mﬂiuﬂixmﬂ 1aun
pandmaes Anes Adu iilesaniidanla Snennssnan sunlug) numusemssuds ualddulsamiilusluggelu
dquﬁnﬁmxm\wﬂumqﬁ‘mﬁmwmmﬂﬂuﬂ@uﬂ poiunssnuliss arsuudauss Tivindu Frumsielsniien Uszndlne
muwﬁgﬂ@ﬂmmﬁ@uﬁ@ﬁmm@n meﬂgﬂmqGm“ﬁzﬁwﬁcyn’mluﬂimmi_jsluwmﬁw’fmmswﬁm Jmdnyaiuel
wazdandnan ufignanBeclszinn 9,500 13 WBunninsuannenanlidesndidaz 1,000 G Andusaen
500 11 (Unias ﬂfauqmﬁ WazANLY, 2561) mf;LimLﬂuwwmaumummfammwmm@u Ieun gounni deunmunng
Wi panadts dasuas ] LL@‘”ﬂ‘WEI@LL“] WAUENT WA, 2545) padesiailuiiudu Tnaddaenanuenauasing s
(critical day length) g7l 12.5-13.0 Falud (Kessler, 1999) ifleanFasldfudasuasiusatlszanoufeusmmenis
AeuRoman axnlddnsssgiuiameiiumfuuazniseanaanazdnas udiilafeiaaieuiildilsunnniy
wniiuly mm%uqq%ﬁﬂﬁmqfimﬁmiL@?agLEUTmﬁmmm@ﬂLﬁ'uﬁu wazrin Wi nnmMnaeeanii sitefFendd
panwinlvsl  dranaBedlifuuastaiuduszninaieunaaniieununiudazlunsziuniseenaeniiisandndas
f‘fumf;Lmemmwmfaﬂ‘Luﬁhﬁuz:”u%ﬁﬂdﬁumqmﬁuﬁu wiv ATy MuAnunIaenida (Jaan wanunes, 2540)

paEaaduitnandn ﬂﬁiﬂ%ﬂﬂ@qﬁuﬁ:ﬁﬂﬁimﬂm?ﬁmLﬁ@ﬂ'ﬂizmnﬂmzl,%ﬂﬁuﬁqﬂﬁuﬁﬁgmﬁuﬁqmim"iw
LL@:mmmm%mwdwmaﬁuﬁw’faLLﬂﬁﬁmmLLMﬂﬁmﬁumqﬁuqmimﬁq %qmﬁLﬂm:ﬁmizﬂ:ﬁ"mmqﬁuqmim
Imﬂmmﬁﬂmﬁqiumq@Lﬂuﬁ'ﬁmiuﬁﬂumiﬂmﬁum'mLu;mﬁmmqﬁuqﬂiiﬂuﬂ'ﬁ@ﬂﬂ@jmu (Arunachalam, 1981)
LﬁumﬂﬁuiﬂmmhmiﬁmLﬁ@na’mv‘fuﬁﬁﬂﬁ’mwﬁL&iuﬁumgnmmu Tmﬁﬁmimwmmmmwtanmmqnm@mﬁi%lﬁu
AIIANTTLARAIRBNYNILULLANNNTNANITNINN U NOUN L-ﬁ/\ﬁ%uﬂ’]iﬂi‘mﬁumuiiﬂu:ﬁﬂ’]i‘&lﬂuﬁ/uﬁ:ﬂm@‘ﬂN@N@Imﬁliﬁ
ADTNALAL mmfﬁmmﬁuﬁw'ml,sii%u%slﬁmmﬁL&iuLﬁurTu (U lune wague uazmmy, 2558) nstsviliuanssnus
NNINAN (combining ability) azdsnaliiAnnisldlselamiainauminuaesgnuas (heterosis) ﬁL@uﬂTmﬂ Fehr (1987)
LL‘LIx‘iVLm 2 Uy ﬂﬂ@mmu”mimumiﬂ general combining ability) 178 GCA UHIEAINGN mimwuﬁmmmmmu
Fiugh 7 uneusuda A adnTesgnuasiaviney LN BuULWY AeAussauznsHANaNTE (specific
combining ability) vife SCA el Aoiuguilianusnuaniuiuguiudaliriadees unosia i riaefi
(2556) nana 13 Tasvildanssnurnauanviall azugnal§isenvesiiudanivaiiduuunuatan (addiive gene action)
filAngeanansniidmasenlunfisieluls dousussousnisnanianz azuaneufitevesiuliidunauan
(non-additive gene action) mmm ﬂmil'wuﬁweLLNuumm?ﬂu’ﬂﬂmmﬂu@ﬂmmu F, hybrid

nstlgnenaidesaniiu enieianensiteldisysuuladlulaqiiy mu”lumumﬂmnmmmm ERLINGUIGET]
LﬁﬂQﬁUﬂﬁiﬂﬁ‘Uﬂg\iwuﬁ@JﬂN@Nﬂ’]’lLﬁ‘ﬂ\iLLﬂzﬂ’Wi‘ﬂi‘:ﬁLNu@Nﬁ‘i‘ﬂuﬁﬂ’Wi‘N'&NLW@'N‘J"N@‘T]N@NL@F;IQENN‘LA@EIM’]H {91139
Tlinenadiagy wu mumsdi udu %'qﬁmmmmaﬂi:Lﬁu@mimu:mmmm@qmum:f‘fuimﬂﬂgﬂwmmugﬂm@u
‘Luumﬂ‘ﬁuﬁmemmmﬁmLﬁanmﬂﬁuﬁ'w'ﬂLwﬁ;ﬁmmmu”mm@uﬁm Lﬁﬂimutﬂﬁ\‘iﬂ’li‘ﬂfj‘/i_lﬂﬁ\iﬁuﬁﬁ‘iﬂiﬂ (Kaya, 2005;
Khan et al., 2008; Satish Chandra et al., 2011) qmnﬂivmmmmmwm;\aﬁﬁammm@mnmmmmm‘w 1 NAnEME
MIFULAZATNTNABNG uazAmAeNa UL s W AR ERRLEAR dwiuilaireanaFesinnen
AUl AN IAFR M MeNnERNS U AoukTustesiu mulen uasdianunmaeniia
i AENNAN N1BENNALABNAYY ARaNadna s
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A8n15ANEN
ANNTRIANHANLAEITAN 1

' ]
-

ANEEIQNNANIALATAT 1 (F, hybrid) a1t 62 @eiug Nldaniugud 31 anaiug uasiugne 2 anamviug

a

nsisziiugnuanimaatan 1 lu anwuilasilgn
ﬂ?vLﬁumiLmm@”m:rmmNﬁuLL@mmmwm@nmG‘?m@ﬂmmLﬁm%ﬁ 1 AU 62 mﬁﬁuﬁmﬂﬂ@ﬂwmmu

luudamaseuiddn laadad A1rin Sneseunes Swdadiodluel lu 3 gq ldur nauds T 2560 ﬁl\iLLﬁle’ﬂuWQHﬂ’]ﬂﬁJ
faeufonau geru T 2560 FaudiFeuAmnean DuReungAINIEUW waznAuue 1 2560 mummqummﬂu 2560
faiFleununiug 2561 dnAmanetuuy 31x2 ulnnaFaaluuaunsmesesuuduluufenauysnl (31x2 Factorial in
RCBD) 3 1 A1uu 20 Fudeulas MamnzEsldiaan 15 du Mszaizigneendnamu 40 WRAWAT F199UR9 50
uANmg newssanulaslsaurnauaznduilugns 20-10-10 uaz 18-46-0 8m91 20 laninsials ndadnelgn 15
Fazeadundy uazlhih 2 A% Ae 10:00 WY uay 15:00 Wi deszaznisasAuianea ULzl
(vegetative growth) azldilegms 15-15-15 dman 12.5 Alanfusiels wazszaznisasoiuinnisdunisduiug
(reproductive growth) ldflugms 8-8-24 §msn 50 Alaniustels uazAavuannniifesfurdaunauiiefinszia
FreZNRAIAANKINLIULENNNY 55-60 dunasEnelgn uazAaNUNANTIlsTIND 60-65 Tunaadnalgn ANt
yinnstsziiudneuensssusazanin naenanaBesuszazaanuwlugsaniseanaentszunn 75 dundadnailgn
Tnelstpzuni dail
AZLUUNNTLIANUANEUENINAL (plant types)
1= ddulaiudouss Iashuane Smmvindudenas 80 neluuon nasjuiin Wulsanisdfunazly
3= andulaiudouns Tdashiane fnmindutesay 60 meluun nesviiu iulzaneddunasl
5= anduudauss aigne Snsvindudanas 40 aneluuns vaejaldss Wuglsad Wulsannssndu
wazlutes
7 = dduudouss sainane Smsvindudasas 20 meluuns naeviulis Wugsad nssadasiazedly
Tdisuaaunn laiidulsaneasduuasly
9= adundouss aluane dulifinieindy naeuldss dugldnd nesnFasinveslufussdey

TadTanaanen lidulsan1eanduuasly
AZLUUNNTUTENUAN ML ANNNNARN (flower qualities)
1= g1usednanuan Aenlianuins n1sdnFaenauaenuanliacenn wiaeniddasnenidulsn
Anenlianla
3= gousednenuan penldanning nsdnFaenausenuadnliaten wihaendddasnenidulsa
Anenan’la
5= gusesnenliunan menan menanxins nax Aeudelugl an nausendeuruwiu danla
% aa a 1
winpanliidden nenldiiuisg
7= gousasneniiunn menan menannins nan Aeudielug an nAumenudeussdeniuun
o a = al v aa a v [~3 1 o 1 ]
AngdnFeadussidey danla wieenlliA@es Arunenudanss ldindis aenldidulsa
9= gousesneniiumn menAn  penanuams nan eentvg AN nAuAenudeusadauiuwl
o P = P oA [y o Vv o PRpRpp
nsdpFeailussifoy  aendaudavguideduudsnanasalan  danla  winenliididen
fusenuwdawss Tuindng aanluiiuise
N53ATSUTaNA
nsdATiANLLsLsuATIUUN sl ssluAN TN A ULa AN ABN lUUARZYR  LATALATIZIIANIN
uwis1/99139% (Combined Analysis of Variance) 714 3 f)g RaRAAUIATIZANNLLITUIUUENE Y (partition) BNENA
resanasiugeul dinsenduiugsendneaneiugneud uazdfisenduiussendnegnuaniuggilgn nsagew
AHLANFNNT89ANLRREAIE3BN1S Duncan Multiple Range Test taeldlilsunsuiinsnzvidayan9ada R 1959 3.1.3
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HANNSANEILASIANTOL

NM5ALATIZUAMNLLSUSIURN B NSIAULAZANININARN LUWGALT A

mﬂmiﬂ@.ﬂ‘wmmumﬁamnmmLﬁ'm%ﬁ 1 AU 62 @eiug ﬁirﬁ”@ﬁﬂﬁuﬁuﬂ 31 deWug uasiugne
A 2 anenfug u 3 g Tdud nauds T 2560 geetu T 2560 uazggwua 1 2661 Lﬁ@ﬂmﬁuﬁﬂwmzﬂi’mgmqﬁ“m
luusiazng wudn palseegnuanda 1 A1uau 62 anurig wﬂ@nluummqm G PRI T DN ILER UG R T RTER
AN UNNFULAZATININGEN  T9gNHANLNAELE mmmﬂa‘ummnuamwm@@mLmnmqnu’lw,tqum
sauandlu Table 1 nud1 maidesgnuan SAednvesnzuunIdisfiudneEnssfulazALNNARNNN TR 5.8
uwaz 5.3 HAMAE 3.0-7.7 Tunauds daunistezifiudnm uggu fAuadt 4.8 uaz 4.9 AWGE 3.0-6.3 UAL 3.0-7.7
uaglunguunafidiiais 5.4 uay 4.9 AVEE 3.0-7.0 uaz 3.0-7.7 AL uansliiudn nisuansinEnIENsRuLA
ATINNABNTRIGNHANIALY 62 &L dnemeuauastaanniawnzlgnlunaudsldd Ae ddudaauudous
nulsauazuNag doununnaanass luifinlon Lﬁ@ﬁﬂﬁiﬁﬂﬂﬁiLLﬂ@qﬂqniﬁﬁ Lﬁ'@%Lm’]:ﬁmmLLﬂaﬂmumuﬁ"amuq@
WU ﬁmm?:'ﬂmuuummﬁnwmzm‘qﬁum:@mmwm@ﬂ WinAL 5.3 uaT 5.0 ANNAY 3.7-6-6 UAY 3.0-7.2 MNAAL

Table 1 Evaluation scores of plant types and flower qualities of sixty-two single cross American marigold F, hybrids

grown in 3 seasons during 2017-2018.

Season Characteristic Mean+SD Range P-value
Dry season (May- August) Plant types 5.8+0.8 3.0-7.7 <0.01
Flower qualities 5.3£1.0 3.0-7.7 <0.01
Wet season (August -November) Plant types 4.8+0.7 3.0-6.3 <0.01
Flower qualities 4.9+1.2 3.0-7.7 <0.01
Cool season (November-February) Plant types 5.4+1.1 3.0-7.0 <0.01
Flower qualities 4.9+1.3 3.0-7.7 <0.01
Combined Plant types 5.320.6 3.7-6.6 <0.01
Flower qualities 5.0+1.1 3.0-7.2 <0.01

nstAgIzrANNLLsilsausan

NN39LATIZHANLLTUI9UTIN (Combined ANOVA) ﬁ\‘lLL’&ﬁ\ﬂu Table 2 zﬁ“ﬂwm”m\‘iﬁmm”ﬂmmwmﬂ
anuaNiREaignlu 3 09 MAANUANGIUNRanE ANHANIAE S 62 mawuﬁuu HAuuaNFneiuetng
fitdnfyslureaesdnums LL@ywumﬂ{]mmzﬁ“uwuﬁammmnmmeJqmﬂaﬂumwLmnmqnu@mmummmm
me“l‘wmumm:rmmmmaﬂﬂmmmmﬂmﬂu@ﬂm@ummummummmmwu,fm@@mmLmeqmLmnmqnumniﬂ
st “l,ul,qumm'mLmnmw@mqu,m Tetoauasiuiinafo A NGl Neann sanlfsunesnen vinli
mmmmmLaﬂﬂanmuwmmvzm’l,umﬂwwﬂamm@vqmim leAnmesiuandau (partition) fvanaresiugnaunud
Hpouuansiued it d Ay Bresidaesdnwne lddiay ailudnenienavsiuuazamnINASn LLmﬂgﬂ@mmmwuﬁ
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Table 2 Combined analysis of variance for plant types and flower qualities of sixty-two single cross American marigold

F, hybrids grown in 3 seasons during 2017-2018.

Means square

Source of variation D.F.
Plant types Flower qualities
Season 2 49.34"™ 13.40"°
Block 6 20.32 6.70
Hybrid 61 3.92* 10.25**
Male 1 36.14** 45.31**
Female 30 5.54** 17.13*
Male x Female 30 1.23" 1.69**
Season x Hybrid 122 1.75** 1.42**
Error 366
Total 557

ns = non-significant. ** = significant at P<0.01.

NMFLATIZURNENATDIRIANUTNE

AMNNMTIAPIEUAHULTLPIUIMN (Table 2) BNENATBIRUTNAFBNITLARNBBNAN ULV ULATANINABN
lugnuanilgainitugie 2 aneviug nantuiugid 31 a1awug wodn Sanuuansisetneiiiodnfnd Dheflazuun
miﬂi”Lﬁw;”qamzﬁ“ﬂwmvmﬁmmﬁﬂmﬁﬂmu 3 09 lAun aneviug MGO73 fedAneRuAzuLLuneLlsndudnen
NIFUUAZATANINGEN 5.5 WAz 5.3 ANAIAL (Table 3) eananaoi W idusnetugefid diedngefiaualng
Fenr (1987) ) dnetlsnifuansnuznisuaNaInAai nsuassRENLE (performance) gnEANT ldaINNITHANT
mmwugumu I

Table 3 The average score of plant types and flower qualities of 62 single cross F, hybrids from 2 male parental lines

and 31 female parental lines grown in 3 seasons during 2017-2018.

Male parental line Plant types score Flower qualities score
MG065 5.0 4.7
MGO073 55 5.3
CV (%) 18.3 19.1

NMALATIZURNEWALDIR AN UE U

ma‘ﬂmﬁuﬁﬂwm:m\ﬂc%’mm:ﬂmmwm@ﬂmmqﬂmuL?{m%ﬁ 1 ﬁiﬁmnm@,m 31 aneiuguaniuRugne
2 aewug Lﬁ@ﬂi:Lﬁunf]ﬂmmﬁﬂwm:ﬁﬁdqﬁuﬁmﬁaﬂmﬂﬁu@m ANNANTNIATIZHANLLTLTIUIIN (Table 2)
NLIBNEWATBIN UG U AR AN H U NI ULAZATININABN fpnuuansnafustnaittdfyis  Tauanansndniden
mwﬁuﬁuﬂﬁﬁﬁ%fa?{ﬂ@qﬁqm fiaualng Fehr (1987) mﬂmmiﬂmﬁuﬁﬂwm:wNﬁumﬁﬂﬁuﬁuﬂﬁmuuumﬁlﬂgmm
6.0 11 3 g laun anesiug F35 uaz F45 Aauanalu Table 4 dounstsniliudneniznnwaen it Az At geEn
luaneriugud Suau 1 aneiug ldud F23 Teeflacuuuede 6.4 TWiduhaeiusuldinanituiuasceen
LULLINATAN (additive gene) agidudaulug en\wvmvl,ﬂ‘lmLﬂumﬂwummmvmiﬂwmm@mummwuﬁwmLW@mw
@nmmmmmfmmfaLmnummummmﬂ famaudniudaiugilagiu muiummmmiumqqmumqmmmnmmw
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Table 4 The average score of plant types and flower qualities of 62 single cross F, hybrids from 31 female parental

lines and 2 male parental lines grown in 3 seasons during 2017-2018.

Female parental line Plant types score Flower qualities score
F3 5.1°9 3.9"
F7 4.7™ 3.9"
F13 4.4" 3.7"
F14 5.0°" 4.0
F16 4.7™ 3.3
F18 4.4" 4.6%
F22 5 9% 6.3
F23 5.6™° 6.4°
F24 4.3 3.7
F25 4.8°" 3.6
F26 4.9%" 3.7"
F27 4.6%" 3.7"
F28 5.0°" 4,49
F29 43" 4.0
F31 5.7%¢ 5.7%¢
F35 6.0° 6.0%°
F36 5.7%¢ 5.8%¢
F38 5.9% 6.0%°
F39 5.8%° 5.9
F40 5.9% 6.2%
F41 5.7%° 6.1%
F42 5.9% 5.8%¢
F43 5.7%° 5.6
F44 5.379 6.2%°
F45 6.0° 5.6°
F46 5.4%" 4.9°"
F47 5.9% 4.9°"
F48 5.7%¢ 4.8™
F49 5.3%9 5.0°9
F50 5.4 4.9%"
F51 494" 5.1%9
CV (%) 18.29 19.08

Means followed by similar letters are not significant difference at 1% level by DMRT.

nLATIEUL JRTENANNUSTENINEIANUSNa W

AINNNTIATIEHANLLTUIININ LA LENGIY  (partition) L'W"aﬂizLﬁuﬂﬁﬁ?mﬁuﬁuﬁi:udﬁqmﬂﬁuﬁ:w'aLL;J'
m'@m?lmm@ﬂﬂﬁmﬂmﬂu@nmuL?{m%ﬁ 1 AU 62 @aeug Table 2 wudn Ufisenduiugsendneiugne s
TuanmouznssruliiAuuAns iU aia l,uﬂ'@mmwmfaﬂﬁmmmeﬁmﬁu@ﬂ'wﬁﬁmiﬁﬁcyéq Imﬂﬁmumum?iﬁ@‘ngm
lugnan MGO73 x F23 fiAnadn 7.2 sasasnn Iur fran MGO73 x F22 firniadt 6.8 uazrudn MGO73 x F38 L
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MGO73 x F41 Hazuuniadt 6.6 (Table 5) HaunsninanldAniaenaiswusnausiie nangnuaniaaa e ldiluwug
nsmlpanislszifiuaindnefenisuansdnenig (performance) 189gNNANTRANTIOUZNTHANIANIZES (SCA) T84
nsNaNTEUI N eRLgHauLnI AN zanalae Fehr (1987) Geiinmauansdisenestudoulvniduuunuon

(additive gene action)

Table 5 The average score of plant types and flower qualities of male parental line MG073 and 31 female parental

lines grown in 3 seasons during 2017-2018.

Male parental line Female parental line Flower qualities

MGO073 F3 4.14mm
F7 46"
F13 3.9™
F14 5.0"
F16 3.7
F18 57
F22 6.8""
F23 7.2°
F24 4.14mm
F25 3.9™
F26 3.9™
F27 3.9™
F28 4.8%"
F29 4.8
F31 5.4>"
F35 5.9°
F36 5.9
F38 6.6™°
F39 5.7°
F40 6.17°
F41 6.6"°
F42 6.1%°¢
F43 5.9°
F44 6.17°
F45 5.7°
F46 5.4""
F47 5.2°"
F48 4.8°"
F49 5.2%
F50 5.0%
F51 5.2
CV (%) 19.1

Means followed by similar letters are not significant difference at 1% level by DMRT.
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Studies on Phosphorus Availability and Growth Promotion of Sugarcane

by Phosphate Solubilizing Bacteria Under Greenhouse Condition for Biofertilizer Production
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Abstract

Plant growth-promoting rhizobacteria (PGPR) are beneficial bacteria that facilitate plant root colonization
and enhance plant growth by a wide variety of mechanisms. The mechanisms of plant growth promotion are nitrogen
fixation, hormone production, phosphate solubilization, and siderophore production. This research was a study of
plant-growth-promoting bacteria extracted from the rhizospheres of sugarcane growing soils in Sa Kaeo province.
However, before applying these bacteria to the field, tests in laboratory and greenhouse had to be carried out.
The purposes of this experiment were to optimize the capability of bacteria to solubilize phosphate in various cell
density and pH culture conditions, and to investigate the effects of phosphate solubilizing bacteria on sugarcane
growth. The laboratory results revealed that a bacterial cell density of 10° CFU/ml was fit for PS. The pH range of
5-9 was found to be the most suitable for PS (212.5-787.5 ug/ml) among most isolates, whereas the extremely acidic
conditions of pH 4.0 resulted in no growth and PS of bacteria. In addition, the two selected isolates,
PSB1 (Kosakonia radicincitans) and PSB2 (Bacillus subtilis), had positive effects on sugarcane growth.
A single inoculation of PSB1 with rock phosphates, which raised soil available phosphorus, significantly increased

sugarcane growth, which was measured as height, stalk weight, stalk numbers, total stalk length, inter-nodal length,
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and stalk diameter, compared to the control. The combination of the inoculation with rock phosphate generally
produced good growth performance for sugarcane. Thus, the two isolates are the most suitable for further study

in the field of sugarcane cultivation and for the development of bio-products in the future.

Keywords: sugarcane, phosphate solubilizing bacteria, available phosphorus, plant growth promoter
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Table 1 Isolated of efficient high phosphate solubilizing bacteria and plant growth promoting.

Phosphate Plant hormones (mg/l)
No. Isolates Identified
solubilizing (mg/l) GA IAA
1 Tpk3-053 748.40 5417 4.575 Kosakonia radicincitans
2 Ch1-021 480.03 6.500 4.252 Bacillus subtilis SKUAST1
3 Tpk4-083 729.36 4.333 4.377 Bacillus subtilis OTEB25
4 Mki4-010 447.37 8.000 4.350 Enterobacter sp.
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Wuan 72 T, mummwwn ° 12 3. (Sarker et al., 2014) LW@mmmmﬂmimmmuimmmemiﬁ TnedmAn
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acid (Lim, 1991)
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Tunsmaaesdianu@niaifiu 30 1u. wianpulpeivesshuleusindefignugdl 100 °C w5 1a. antuiau
120 AtanFunnldnszang (9aum 200 am9) AaaeLNTaeniEaresAugeAEN dilution and plate NAUNNINAADY
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Table 2 Soil chemical analysis methods.

Chemical properties

Method

References

1. pH

2. Electrical conductivity

3. Organic matter

4. Total nitrogen

5. Available phosphorous
6. Available potassium

7. Extractable bases

8. Cation exchange capacity

pH meter (ratio of soil : water (1:1))

Electrical conductivity bridge (ratio of

soil : water (1:5))

Walkley and Black titration method
Kjeldahl method

Extracted by Bray I

Extracted by 1 M NH,OAc (pH 7.0)
Extracted by 1 M NH,OAc (pH 7.0)
Extracted by 1 M NH,OAc (pH 7.0)

National Soil Survey Center (1996)
National Soil Survey Center (1996)

Nelson and Sommers (1996)
Bremner and Mulvaney (1982)
Bray and Kurtz (1945)

Pratt (1965)

Thomas (1982)

Chapman (1965)
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Figure 1 Effect of pH on efficiency of phosphorus solubilization.

naraskuAnizaazataNadinAsanIsAusTNNIsIas B uTnTasRas

nanpaeuNsuuAnFaaraeaamaNn e TugaRuiun (TARWIRNGN) ARRanLUATIBEA WY
2 lalsian AnuanIANENanTIaAdex InsnsAnEaen Fuuadi Ge Tpk3-053 (Kosakonia radicincitans (PSB1))
war Ch1-010 (Bacillus subtilis SKUAST 1 (PSB2)) ImmmﬁuﬁmmuﬁwmwmLﬂ@ﬁulﬂuﬁuéqumﬁm (clay loam)
Anendusnaéandas (pH 7.8) mm‘wmaﬁﬁlﬂﬁw%mmﬂwﬁwﬁ”lﬁLﬁm (0.25 dS/m) Hawvisadng (2.58%) wazden
mm&;Lmnl,ﬂ'r?iﬂul,mmi@@@u‘lm:ﬁuﬁ@u%ngq (42.50 cmole/kg) m’quﬂ?mmmﬁﬂu‘llmmu%wum‘l,uaumﬁizﬁuﬁw
(1.23 g/kg) TunadeuiiulssTamni (56.66 mg/kg) LL@W\I@@W@%@?{Lﬂuﬂix‘ﬂmﬁmﬂuizﬁuﬂmnmq (18.8 mg/kg)
%'\1Lﬂum@mmrﬁmqﬁuﬁﬁLﬁmmqmﬁuﬁuw?nLﬂuﬁuﬁummmzﬁmﬁlu mezwuﬁwJuﬁﬁﬁﬁmmﬂﬁqm@ﬂmm’hﬁmﬁu
agfludaspnnudn 100 ou. anfadu denalifiesiueglufidy 6.0-7.0 Sezdupuquanildnuuanlesaugs uas
W@M\I@?@ﬁLﬂuﬂi:‘imu“lui:ﬁuﬁ‘i’ﬁﬁﬂﬁmﬁuﬁgﬂﬁmLﬂuauﬁﬁmm@qmmuuidﬂmﬂma sdsanninmslddemarsy
nIMAaestngsi r:mmimm@@qwquﬂuqqm@qﬁﬂﬂﬁ@ﬂq 8 ey HANgIwANsNaiuet A Aynieata Tnanis
ldiie PSB %ﬁmm@‘qmﬂﬂdwﬁwi”umu@uﬁ"l,ﬂm%a (T1) agflutng 163.67-197.33 ou. Fiudnnslddedinarili
mm@wmé’@mﬁu%u s TN NaUALIUIUETas Rl FNFUNIMAReTdEe PSB1 (T3) Hauruaisana
ﬁlﬁmﬁ'miﬁmn%m 2090911A0 FAFUTATD PSB1 SaufLFNTunaa s (T6) WML 8.33 LAz 7.33 a1/Na ANNAIAL
atalsAmunanismaaesdliiuin nsldide PSB1 flm@ﬁﬂﬁﬁfaﬂﬁmﬂ,mm@Lﬁuﬁuumnﬁh\i@ﬂwﬁﬁmﬁﬁﬁmmmﬁﬁ
AMNENFUAILAN

guduiduduguenaiazaNeNIandet wuFSuMseaesiildite PSB Haunadusuguenaan uay
ARNENNAIGINTIANTLNNIAILAN Tﬂﬂﬁ?ﬁ’umiwmmﬁLﬁuﬁu%l@mwmquﬁumﬂm%ﬂ PSB1 AiimaFnTiurlagmn (T6)
Havadusuguenansa memuﬂﬁadw@‘qﬂdﬂﬁ?ﬁ%’umimmmﬁiﬂLﬁuﬁuWﬂmLV\lm (T3) etheidndryfamneadn
Tnafaunduiiuguenataan Lmzmwmqﬁﬁgqﬁqm WL 3.10 waz 176,57 T, mNssL 3 liuwinindn
Hunaampdoanszsunanssunsdaasunasyiu TR duRzaruhwinaavesides Lfli'aé"atl’mﬂq 8 Lnau
nddurlagunsadaeidden i vinasdannninssuisl EHE I L P R P T TG Jaiwumsld deinen



King Mongkut's Agr. J. 2021 :39 (2) : 109 - 118 115

PSB1 fanfiudiunaaing (T6) @'\1m‘lﬁfﬂ”@ﬂﬁﬁwﬁnmdﬂLﬁNﬁuu@zLLmnﬁm@ﬂwﬁﬁﬂﬁﬂﬁ”mmmﬁﬁﬁurﬁﬁuﬁiﬂlﬁu
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Table 3 Effect of phosphate solubilizing bacteria on tiller no., no. of stem, no. of internode, inter-node length,

stalk diameter, total stalk length, and stalk weight of 8 months old sugar cane.

Height Tiller no. No. Inter-node Stalk Total stalk Stalk

Treatment (cm) of stem length Diameter length weight
(cm) (cm) (cm) (9

T1  Control 151.00cd 8.67b 6.67 6.98ab 2.58¢c 121.83c  3,060.47bc
T2 RP 149.33d 12.00a 6.00 7.30ab 2.85b 115.00c  2,860.50c
T3 PSB1 163.67bcd 11.67a 8.33 7.34ab 2.90b 126.67c  3,024.70bc
T4 PSB2 174.67abc  9.67ab 5.00 7.75a 2.82b 150.17b  3,088.47bc
T5 PSB1+PSB2 180.67abc  9.67ab 6.67 6.54b 2.96ab  147.83b  3,039.37bc
T6 PSB1+RP 197.33a 8.30b 7.33 7.82a 3.10a 176.57a  3,607.63a
T7 PSB2+RP 163.67bcd  8.00b 5.67 6.55b 2.83b 139.67b  3,354.93ab
T8 PSB1+PSB2+RP 187.00ab  11.33a 6.33 7.81a 2.89b 148.33b  3,438.17ab
F-test X o ns * . . .
CV (%) 10.09 13.34 12.86 7.61 3.60 4.91 7.41

Mean in the same column of each treatments by common letter are not significantly different at 5% level by DMRT.
** = significant at 1%, * = significant at 5% level, ns = non-significant.
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Table 4 Effects of phosphate solubilizing bacteria on available phosphorous in soil.

Soil available P (mg/kg)

Treatment 2 4 6 8
(months)

T1  Control 22.68¢c 25.51¢c 19.84c 17.81b
T2 RP 13.86d 14.44de 15.84d 17.89b
T3 PSB1 13.46d 20.03cd 15.13d 15.10b
T4 PSB2 9.59d 11.03e 11.73d 18.17b
T5 PSB1+PSB2 13.88d 15.70de 12.97d 19.63ab
T6 PSB1+RP 45.75a 40.94b 25.37b 14.02b
T7 PSB2+RP 39.31b 53.79a 34.44a 17.90b
T8 PSB1+PSB2+RP 43.20ab 53.22a 35.60a 23.63a
F-test . ok ok o
CV (%) 9.84 11.48 10.64 16.49

Mean in the same column of each treatments by common letter are not significantly different at 5% level by DMRT.
** = significant at 1%.
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Figure 2 Number of phosphate solubilizing bacteria in soil (4 and 8 months).
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Factors Correlated with the Need for Skills Development of Agricultural Promotions Scholars

Who Work for the Department of Agricultural Promotions
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Abstract

The purposes of this research were to study 1) the personal characteristics of agricultural promotions
scholars, 2) the need for skills development in the area of agricultural promotions, and 3) factors related to the need
for skills development in agricultural promotions. The sample group were 368 agricultural promotions scholars
who were associated with the Department of Agricultural Promotions. The instrument used in the research was
a questionnaire. The results showed that: 1) 54.1% of the scholars were female, 48.9% of them were of age 30-39,
34.8% had agricultural experience of 6-8 years, and 38.3% were responsible for agricultural promotions / farmer
institutional groups, 2) with regard to the need for skills development in agricultural promotions, there is a need for
improvement in the areas of communication skills, use of information technology, production of media materials,
knowledge transfer and human relationships and the overall need is at the highest level, and 3) gender, age,
experience in agricultural promotion and responsibilities in agricultural promotional work correlated with the need

to develop skills in agricultural promotion in all aspects with statistical significance at the level of 0.01.

Keywords: agricultural promotions scholar, skills in agricultural promotion
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Table 1 Frequency and percentage of personal factors of agricultural extensionists.
Personal factors of agricultural extensionists Frequency Percentage
Gender
Male 169 45.9
Female 199 541
Age
20-29 years 4 1.1
30-39 years 180 48.9
40-49 years 126 34.2
50-59 years 58 15.8
Experience in agricultural extension
1-5 years 100 27.2
6-10 years 128 34.8
11-15 years 94 25.5
16-20 years 21 5.7
More 20 years 25 6.8
Mission or duty in agricultural extension work
Agronomy extension work 99 26.9
Rice extension work 61 16.6
Horticulture extension work 29 7.9
Vegetable production extension work 14 3.8
Community enterprise extension work 24 6.5
Farmer group extension work 141 38.3
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Table 2 Need for skills development in agricultural extension; communication skills.

Communication skills X SD Level

1. To catch an important issue of the story or information received 4.28 0.770 Very High

2. Perception and understanding of the effectiveness of each type of 4.24 0.759 Very High
communication channel

3. Selecting suitable way to communication and methods 4.28 0.742 Very High
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Table 2 (continued).

Communication skills X SD Level
4. Study of knowledge, attitude, and ability of the audience 4.21 0.776 Very High
5. Evaluation of the character / ability of the receiver 4.22 0.796 Very High
6. Systematic ordering of important content 4.23 0.787 Very High
7. Communication skills in writing such as news, articles, and non-fiction 4.36 0.717 Very High
8. Interpret and understand the content of information 4.22 0.790 Very High
9. Personality expression such as dress, language, and gesture 4.30 0.761 Very High
10. Confidence and assertiveness, can speak in public / community 4.21 0.809 Very High
Total 4.25 0.698 Very High
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Table 3 Need for skills development in agricultural extension; information technology skills.

Information technology skills x sSD Level
1. Using the internet to search for information 417 0.797 High
2. Using social media for communication 4.21 0.807 Very High
3. Message storage, image storage, audio and video storage, storing 4.26 0.819 Very High

entire website pages and more so that they can be used on time
4. Presentations through the information dissemination network 4.30 0.796 Very High
5. Dissemination of information via blog / website broadcasting video clips

) 4.30 0.811 Very High
via YouTube

Total 4.25 0.70 Very High
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Table 4 Need for skills development in agricultural extension; media production for promotion skills.

Media production skills x SD Level

1. PowerPoint / Movie Maker using basic media production programs 4.20 0.838 High
such as PowerPoint / Movie Maker

2. Using media production programs such as Photoshop / Illustrator / 4.28 0.860 Very High
InDesign / Premiere Pro

3. Understanding of the issues in the story presented 4.31 0.804 Very High

4. Ability to order and edit images 4.22 0.831 Very High

5. The ability to create media highlights 4.27 0.835 Very High

6. Choosing the right media for the content 4.27 0.820 Very High

7. Creativity in media presentations 4.27 0.827 Very High

8. Interesting media layouts 4.28 0.822 Very High

Total 4.26 0.772 Very High
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Table 5 Need for skills development in agricultural extension; knowledge transfer skill.

Knowledge transfer skills x SD Level
1. Defining interesting content that can be conveyed 4.27 0.743 Very High
2. Grading of knowledge that is transferred to be easy to understand 4.30 0.751 Very High
3. Content presentation by using language that is easy to understand 4.31 0.768 Very High
4. Content presentation by writing well 4.27 0.769 Very High
5. The process for answering questions and solving problems immediately 4.30 0.762 Very High
Total 4.29 0.732  Very High
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Table 6 Need for skills development in agricultural extension; activity relationship skill.

Activity relationship skill X SD Level

1. Attracting the audience 4.27 0.776 Very High
2. Creating solidarity in groups 4.24 0.753 Very High
3. Stimulating interest in the audience 4.21 0.766 Very High
4. Creating interesting activities 4.21 0.752 Very High
5. Being an intermediary connecting the relationship between various 4.25 0.763 Very High

organizations and farmers.

Total 4.24 0.725 Very High

ANANRUSAUANNAaIMsluMsWaYInYzNsduASNNNSINEAT AuMsRads

A S duTusTaadeens s EE NN sdaEs NN NERs Aunnsdedns edneiiludiAnna
adRnazA 0.01 Tnemudn AT nsdasiunanemamaTe ﬁmmﬁmmﬁxﬁumnﬁ@m faraz 40.8 AIUNANGN
ﬁm*mL%Tmmﬂum?ﬁmmi:ﬁumnﬁ'qm Faray 55.3 uamadn dndTnnsdudsunsinemsduluinnusednis
WmmﬁﬂmmamLz@umimwmiﬁ’w’ﬂumi?ﬁ'@mﬂuizﬁumn%ﬂ

81g) HArnduiusAuANdeenislunsiauingensduasNnIsINLeg frumsieans atefifadndny
PNARRTISZA 0.01 Imﬂﬁﬂ?amﬂwa‘dm?‘um?mwm 81¢) 20-39 1 ﬁmwﬁmmﬁ”ﬁumnﬁm i”fﬂﬂ@v 54.9 8¢ 40-49 1
mmmmmai”mumnmm Jauaz 55.6 UAZR1Y 50-59 1 faoudesniesziiann fanas 58.6 Selndmnedaais
m@mrrmmumﬂu@mmmmmmmswmmmmwmnmq wsrenasiesIWAnanmaesnulinFansani iy
Tidsy@nsnn

dszaunisallunisdadiunisinems  HaoudninsiuauseanisunsimuineznsdassunIsnems
frunsieans edneitidnAyneaianessy 0.01 Tatdensdaaunsinensfididsyaunisal 15 O faa
FaanaszAuanniige ez 79.0 Uszaun1sal 6-10 1 fanadesnisssiunniign fesas 59.4 azauniand 11-15
fanudesnesziuanniign Sesaz 468 dszaunienl 1620 T flemudesmesziuanniign erar 810 uas
dszaunisndunnngn 20 1 ﬁmwﬁmmﬁxﬁumn%m $atinz 56.0 asidiulddn uzmsieansilanudnfysanis
AUATNNITNEAT INP1ZTNITINTAUATUNNTNEAINNAUITHBIAAFBLTTANNU INNANITUALNEAING THTU AP
LAZAELEL

mstBamhitlunudadsumanems Sauduiusiuemdenislumsimuinezmedagiuniansms
funnsiedns @ﬂwﬁﬁmﬁﬁﬁmmmaﬁﬁ?xﬁu 0.01 TaenrATnnsdasdunnanunsfiinnsfasseninilueusesy
firliuazdnn Traudesmislusziunnige feuas 46.9 nafavienihflusrudadiuiagauuaznisuandn Saaw
ﬁmmﬂmzﬁumnﬁqm fatay 62.8 LLa:msﬁ@ﬁwﬁhmumumLzﬁaﬁmuﬁmmmmmmmﬁumL@?mmwmm‘/
anuNHAINT ﬁmm&ﬁ”mmﬁzﬁumnﬁzﬁm Yotay 776 waznudn mdmnsdudiumnnemsniintsnalua
AUFTHA NN AT NTULASNGNALATNNEAIN /AN TIUNEAINT azARIm eI MedusT NN AN ERsfLN19AeANs
AUt A
ANANNUSALAINARINIS LUNSRAUININHENTRUEETNNTIN AT Aumsidnalulagansauna

A JaouduiusiuansesnisTunsvmuinsenisdassunisnens srunisldinaluladiansauma
atefildnAnmeadafiszsu 0.01 aeinAnissagiunaneAswATe ﬁmﬁm’f@\amﬁ:ﬁumnﬁqm faeaz 39.1

WANENEANABINNIIEALNINTIgR fatar 62.8 TatwANNNANNABINT WS LNTINEENNIAETNN N1 AT
sruns e TulatigansaumANINNINATE



126 INTANTINHATNIZAANLNAN 2564 1 39 (2) : 119 - 129

a1y Haruduiusiuausasnislunsimuinesnisdadiunisinems aunisldimalulagasaumne

'
aaa

e aRig AynatiAnszAL 0.01 Tnenindmniasasiunanums a1 20-39 1 flanudesnssziunniign Taray
57.0 27t 40-49 1 Fprwdesmeszianniige Janaz 58 81g) 50-59 1 Haudeansszivann Seunz 3.7 v
iindaginiteny 20-39 1 fanudasnismnnninnguengiu 7 atinataian wanziunguensfiFuuemafanig Al
mfmmu‘lﬂmmmwmVLﬂumuwmmﬂa‘umLLmLmui”lﬁmm@iﬂmLiﬂugmmmmu wazfesldlunadeniaaeiatne
NAVNIUALYNULEIY Fari weliladansaumasadumilewsiedledfyreninimnisdusinnianens

dszaunisnilunisdadiunianwns  Handuiusiuaindeanislunisimunrinyenisdusdunianwems
aunsldinaluladiansaune @ﬂﬁqﬁﬁﬂﬁqﬁquqmaﬁﬁizﬁu 0.01 Tpeiiamnisdaddunsnensfiiszaunisnl
lunsdaisiuniainems 1-5 1 Srrudesnssziuinniige fauaz 63.2 azaunisal 6-10 1 fanudesnieszdy
wnfige fenaz 606 Uszauniand 11-15 3 Fardasnnssziuanniign fesar 62.9 wszaunisnl 16-20 1
ﬁmmﬁmma‘a‘:ﬁumn%m farazr 44.4 waztlszaunisniuinndt 20 I HAonudeenissziudiunan feaas 37.1
wanvinpufifilszaumsallunsdasinnanemsiies azilmuiesmsimuninmnsldmaluladansaumeuinndn
ﬂ@yéu

msfasamhilunudadiumanemns Sanuduiugiueudanislumsiauinezmedagiuniansms
grumsldmatuladansanma aenefidedfynieainnszsu 0.01 Tennidtnisdasdunisneasfianisnasiening
Turudaginfiliuazdnn Sanudesmslussiianniiqn feraz 462 ansiavdentinilunududsuiisaiuuay
NIIUAREN ﬁmmﬁmmﬂm:ﬁumnﬁqm fataz 39.5 Lmzmaﬁw?fauﬁﬁmumumL@?uﬁmuﬁwmuummuﬂ@u
daigsunEmsNs/an1unEnINg ﬁmmrﬁf@qmﬁxﬁumn%m fatiay 62.4 uazwud1 thATnadasiunIanEsia
NANA T UAUATNI AT ATNTULA LN ANAUATHN HAINI/AD TN EAINT AZABINTNMUNINHENNIAUETNNTNLAT
frunnsdeansuanndmhiian agllddn dhimnsdasiunianemsiiinnsiastendilunudadiuiamiague
WAZIUNANAUATINHAINANNTUNEANT  HAHABINIIRINLIALElWNNNIRAT89Y fanaluladansauna
HANAATYUATHLNLNEENINN I SRIWINIZLAUNNIYINIY
ANANRLSAUANUAa Tl U TWRILINEzNsduaRNMSINEAS AunsnARFaliamsdasTal

we Slenaduiusiuaudamslumsiauinsrnsdudsunianems - funsuandeianisdaidy
atiefildndnyeadafiszsu 0.01 lpetinAmnissagiunianeasmATe ﬁmmﬁmmﬁzﬁwmﬁqm Foray 39.1

a A

WWANIINHANABINNITEALNNTIAR Saeias 62.8

(7

818 HAuANRusIUANAaINIsluNIRERBTINEENIAATNNN N RS fumsKaRAaIiensdLasy
atiefildndnymeadafiszsu 0.01 Tnennamnsdadsumainems 81¢ 20-39 1 ﬁmmﬁmmﬁ:ﬁumn%m faraz
54.4 8¢ 40-49 T fimadasmesziuanniign fasas 68.3

szgunmsallunsdaaiuninnems  JauduiusiuausenislunsimunsineensdaaIuniannemg
FrunsnAmdeLiensdaaiu @ﬂﬁaﬁﬁﬂzi’ﬁﬁavmwaﬁ'ﬁﬁ?:ﬁu 0.01 InentnAmnnsdaaiunisineasfisidszaunnsnl 15 3
ﬁmmrﬁ’f@mwizﬁumnﬁ@m faeaz 77.2 Uszaunianl 6-10 I ﬁmmrﬁ’f@amﬁ:ﬁumﬂﬁzgm fasny 52.5 szaunisnd
11-15 3 flenudasmesziuanniign Janay 58.8 Ussaunsal 16-20 1 Farudesnieszdiann Sesas 64.4 uag
szaunisaluinnan 20 1 danusiasnisszauiunans feaas 44.3

msnasemihilunudaainnsinems SaudniugiuandenslumsiauinErnsdagsunaneas
FunsnARAeNen TdLEEN @ﬂﬁqﬁﬁﬂdﬁﬁmmmaﬁﬁizﬁu 0.01 TnesinATnnisdaasunisinensininsiavisantid
Turdagiuiiliuazdn Sanadesmisluszsdianniiqn fenaz 431 anstavtentihilunududSaiisaiuuay
NITUAREN ﬁmmuﬁmmﬂmzﬁumnﬁa;m foraz 62.8 Lmzmiﬁw%uﬁqmmmmL@?uimuﬁwufﬁul,l,mmuﬂ@;u
AugFuinEana/an1unemens Sanudenissziuinniin fesaz 62.4
AMNANANUSNLANNABINIGTIUNTNRAIUININEHENTRUEENNITINEAT AUNITINENan

WA JannuduiusiuanudesnislunsvmunyineennsdudTunnnems sunistnanen adreiidadAny
ynadRTazay 0.01 Tnsnindmnmedaddunisnsmamemids ﬁmmﬁmmiizﬁumnﬁ'@m Fotay 61.3 daulweTIe
HANAINIITLALNIN FRaay 38.5



King Mongkut's Agr. J. 2021 :39 (2) : 119 -129 127

a1g) AAruduiusiuausesnislunmsiauinsensdauasunIsnEns Aunistianen at1editdAny
peadafiszsu 001 TantdnAginisdaaiunisinums 21g 20-39 1 ﬁmwﬁmmﬁ:ﬁumnﬁqm faeay 52.2
218 40-49 1 Hanudesnasziunniign fauaz 61.9 uazeny 50-59 1) SArusasnisszduunn Sesas 65.5 uanei
InimnsdadsumainsnsidlmifipmadlalumtinmadunmdifefufuarBoudmifes b dGaudnanis
wazmailuddnenesvidinansduseasionpnundonsaes iefinzdaarsau il id szl
uqﬂﬁqm

Uszaunisallunsdaasunianees  JANANRUSIUAINABINT TN SRMINTINH YN T4 T NN N EAT
frunstinemen eeneiiladAiyneaianszaL 001 rendmnissaeiunianensiiilszauntsal 15 1 e
r?’fmmﬁm“umﬂﬁzgm Faraz 61.4 Uszauni9nl 6-10 1 ﬁﬂf;'mﬁmmﬁzﬁumnﬁqm Faraz 52.5 Uszaunisnl 11-15 1
ﬁmmﬁmmﬁzﬁumn‘ﬁ@m fataz 68.0 Uszaunisnd 16-20 T Havudasnisszaunn faaay 37.8 uarilsvaunisnl
11nN91 20 T AAonusiasnisszauain faeas 60.0

mafavemhiluuduaENnanEs SaudniusTuansdesnslumsia ez msdadsunsnens
AUNNITNENan @ﬂﬁqﬁﬁmﬁ’ﬁﬁmmmﬁﬁﬁizﬁu 0.01 TneninAennsdasunsinemsinnsaviewi i luaugdaass
frlsuazdnn Apnnudesnislusziunnn feuaz 450 mstavienthiilunuduauisaauuaznisnandn daanu
r?fmma‘lm:ﬁumnﬁzgm faeny 62.8 memiﬁw?wﬁqﬁlumumL@?mﬁmuﬁmmmmmmﬂq’m’qLzﬁumwmm/
An1TUNEAINg ﬁmmﬁmmﬁzﬁumnﬁ@m fagar 62.4 MINWENIEIENDAAIINININIANEATANUNNTELNEA
Wuesidusiensiavdnasainisnisdaasunisness
AMNANANUSNLAMNARINIGIUNTWAIUIINHENTRNLETNNTINEAT ATUNANTTHANNUS

WA HanuduiusiuanuseinislunsiauinEensdudiun1nems Aunanssuduis adnaliadn Aty
ynafRTazay 0.01 Tnsrindmmedaddunisnsmamemds ﬁmmﬁmmsazﬁumn%m Fotay 55.3 daulnATIe
HAusaenisszAuNIn faaay 40.8

1] P NANRUETIUANABIN T IuNEW BN ENsdUETINTNEAT AuRanssndNius et elitdnAty
yeadffiszdy 001 laathAginisduddunisinems 21g 20-39 1 ﬁmwﬁmmﬁzﬁumﬂﬁqm faeay 57.0
a1 40-49 11 ﬁmmﬁmmﬁ:ﬁumnﬁqm Soaay 58.0 Larang 50-59 1 HAduABIN9IzAUNIN Fataz 39.7 axLiiudn
Aanssudiniusidupouiides Suufuacd fiRlinden q M Welfamsndsufedilfiuailudaeial - fae
yaiinme s Bauaiieuatesdied Ay seninimnnsdaaiunisinensandas

tszaunisnflun1sdadTunanens  AANdURUETUANARINIT IUN IR UIINHEN1989LETHNTIN AT
FrnRanssHANTLE atnafitdAyneainnezsy 0.01 Trenidmnnisdasdunianeasfiilsyaunisal 1-5 1 o
Fasnasziuanniige $asay 63.2 Uszaunisal 6-10 1 fanudesnisssdunniign fasas 60.6 dazauniand 11-15 1
ﬁmmrﬁ’f@qmiizﬁuum%m faray 62.9 Uszaunisnllunisdadiunianuas 16-20 T 1ANABINN9TzAUNIN Fatias
44 4 uazilszsunisallunsdaaiuniainemsninngn 20 I daudeanisszauiliunas fasay 37.1 Tnenindess
fifhlszaunsal 6-15 3 ﬁi:ﬁummﬁmmiﬁ’mmmumqé’mﬁ@ﬂiimﬁuﬁuﬁ‘mﬂﬂfj’m@juﬁlu

msnasiemihTlunudaainmansems SaudniugiuansemslumaiauinErnsdadsunaneas
AuNAnTINANNUS ﬂﬂ'wﬁﬁmﬁﬁﬁmmmﬁﬁﬁﬁ:ﬁu 0.01 Iaenindannsdaadumainsasinnsfavieminiluan
dsugzuialsuazdnn ﬁmmﬁmmﬂuizﬁumn‘ﬁqm Yotz 46.2 nsnavewhillunudadsuiggauuaznisudndn
Hauseanslusyiunnn Seuas 39.5 Lmeiﬁw%m’I’]ﬁsLumuzﬁ'qL@?uﬁmuﬁwmuummumjumLzﬁmnﬂmni/
anntuinemIng ﬁmwﬁ’mmﬁ:ﬁumnﬁqm Saas 624 vnuzAuRanssuduTusasduinuzd fryiidanlins
UfiRulunisfiandnilszauninudisa
tladafiianaduRusiuanuaainslunsWanEENMsFUaENMsINEAS

AINNANITIAE WUF1 WA a1e dezaunisallunisdaaiunisinems wazmsaviamiiluudasis
MINERT RANNANTUETLANARINN Tl IRRLNEENsdadT NN nnERs Aunisdaedns Aunisldinalulad
ANTAUINA AuNIHARABIENsELATH Funstnenen me”mﬁ@mmﬁuﬁuﬁ’aﬂ'wﬁﬁﬂdﬂﬁ”mmmﬁﬁﬁi:ﬁu 0.01
(Table 7)



128 INTANTINHATNIZAANLNAN 2564 1 39 (2) : 119 - 129

Table 7 Factors related to needs for development in agricultural extension skills.

Needs for development in agricultural extension skills

Communication Information Media production Knowledge Activity relationship
Personal factors ) ) ) i ]
skills technology skills skills transfer skills skills
2 _ 2 _ 2 _ 2 _ 2 _
X P-value X P-value X P-value X P-value X P-value
1. Gender 11.220* 0.004 20.766™* 0.000 24.729** 0.000 29.651** 0.000 11.220* 0.000
2. Age 36.610** 0.000 27.590** 0.000 46.241** 0.000 40.238** 0.000 27.590** 0.000
3. Experience in 32.410** 0.000 41.034** 0.000 54.048** 0.000 53.2220** 0.000 41.034** 0.000
Agricultural
Extension
4. Mission or duty in 36.632** 0.000 18.756** 0.001 31.324** 0.000 31.564** 0.000 18.756** 0.000

agricultural

extension work

** = Significant at P<0.01.
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Para-rubber Farming under the Unrest Situation in Three Southern Border Provinces

iy auysaige’ wazysign] Aneniuuv®
Buncha Somboonsuke' and Purawich Phitthayaphinant”

unAnta

m\‘iwwmﬂuﬁmLﬁmﬁﬁ@ﬁzﬁ’ﬁﬁﬁymm 3 RANIATEIWAUNIA LH mﬁ@”ﬂm%\iﬁﬁqﬁfiﬁlqﬂi:mmﬁ@ 1) AnEIANN
\ATHTAIANLIITTING NITHAR WATNNTINEENNITITRLNEAINITIAIUENANe AR untsian sy 3 daudn
FIELABNALA LAZ 2) Lﬂ?‘mLﬁﬂumﬂirﬁﬂmzﬁ’funumma‘:uummammquﬁﬁz@qﬁm‘lu 3 AaUdATNELAUNA L
sunndeyatlgugidsenisdunieaiwuuiduninis mesdunsaluuulidunims uaznsdunauunldiidoudon
FUINEATNITNAMENAILIU 313 218 Teldnadenuuiianzag n3dAIziteyaldadATINITIUY KATNNIAATITH
L"f':'amﬁﬂmﬂg HANNSIAEWLIN  INHAINITINAIUEHangAauiienn wardilszaunisainisdsznauendnnig
nManuea9ge dnglszasrudnluniavinasuenanig Ae deifuaniniiadameldliuiniden mqmmﬁﬂqmﬂuﬁuﬁ:
RRIM 600 waz RRIT 251 gupnnaudnsnanedalniduensfoudan denelduivedfesiu ssuuniauin
mquﬁﬁz@’]ﬁfyﬁ 5 sxuy oA 1) SHLLINTHARYN TN TR e 2) FTULMTHARENNITUATARIIATEFAA 3) TeUL
MINARENINNIUAZANa 4) sTuLnIRARENN A lTG way 5) srLUmMIRARLtTNT kAT el
NTUARENINITIUAARdATHERa szuunsHARsanIT Az lliug szuLnsARenasuazLduTsuduszy
mandnfiiigula idesanldiaelfge 338,650, 243,208 uar 193,920 L wsiall MINAEL uazifunu 169,890,
41,790 uay 7,011 uwmsiell muasu m@mﬁ%ﬁiri’ﬁuﬂwﬁ’mqﬂaﬁﬁﬂix‘imﬁﬁi@ﬁﬁwumuiﬂmm@\mmmmmmf\“ﬂ
fifeadedmiuimuaulmeiaunsaaeans s zansiely

[ a

ﬁ']d'\my: NIINARLNNIIT INHATNITIVAIULN TTUUNNTHAR 3 AUIATUALNIALE

Abstract

Para-rubber is the important economic crop in three southern border provinces. Therefore, the aims of
this research were to: 1) find out the para-rubber farmers’ demographic and socio-economic characteristics,
para-rubber production, and selling conditions in the three southern border provinces, and 2) compare income
from, and cost of, the key para-rubber production systems in the three southern border provinces. Primary data
were collected using formal interviews, informal interviews, and non-participant observations from a total sample of
313 para-rubber farmers, using purposive selection. Descriptive statistics and manifest content analysis were
applied for data analysis. The results reveal that the para-rubber farmers are late-middle aged. Furthermore,
they are very experienced in agricultural farming. The main objective of their para-rubber farming is to have
an occupation that is a source of income for their households. The grown para-rubber varieties are RRIM 600 and
RRIT 251. Additionally, the most popular para-rubber yield is cup lump rubber which is sold to local middlemen.
The key para-rubber production systems can be classified into 5 systems: 1) para-rubber monocropping production
system, 2) para-rubber and economic animal production system, 3) para-rubber and rice production system,
4) para-rubber and fruit production system, and 5) para-rubber and oil palm production system. The three
para-rubber production systems: para-rubber—economic animals, para-rubber—fruits, and para-rubber—oil palm are
attractive production systems because of their high incomes. The incomes of these para-rubber production systems
are 338,650, 243,298, and 193,920 baht per year, respectively. Moreover, their costs are 169,890, 41,790, and
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7,011 baht per year, respectively. The findings of this research will provide valuable information to policymakers as

they formulate appropriate policies to develop para-rubber production.

Keywords: para-rubber production, para-rubber farmer, production system, three southern border provinces
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Table 1 Income, cost, and margin of different para-rubber production systems from 2019 to 2023 in the study area.

Income Cost Margin
Production system
2019 2023 2019 2023 2019 2023
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S5 338,650 327,835 169,890 169,890 168,760 157,945

S1 is para-rubber monocropping production system, S2 is para-rubber and fruit production system, S3 is para-rubber and rice
production system, S4 is para-rubber and oil palm production system, and S5 is para-rubber and economic animal production system.

SLUUNNTHNARENNNTNTUAED IInEarsLLnTINAREnenn I uaz s uadidawvasnanasannt wa. 2562
(34,170 LAz 201,508 U pell) wae 28,435 uay 183, 256 mwmaﬂuﬂ N.A. 2566 wmmmmnﬂ?wmmmm
mqwqmmmmmmwmﬂ mmvmmﬂﬂ AaNalAd uazAnudeIAAs wiriunnd manldils anaail Laviing
FonadluBunauminms mummmnmmumm@mmqumLL@umqumummummmnﬂ W.A. 2562 (41,624 LN
o) wiae 16,472 unsalllud w.A. 2566 Lummnmumqmimumﬂmﬂ A HAHARAT LAZINHATNITIIEILEN
usniialAuduenannslull wa. 2565 sinlsrnind) w.a. 2565-2566 INEANTTFILENsas el dannnsane
NANARLNINN §ausnelldaNnTINEdNIANTinaan 5 T INTIZINEATNFTNEILENIANATNA ARG luL BN AR
AT Aile wazATudamasinmnt e dudaiuging o ussiiudemaduEun
Windn etnglsfinnulud wa. 2565 inemsnsmaIuansasiingldainnisanelianannsilusiwanann saiale
zﬁ'qum?ilfaum%uamﬂﬂﬁ ﬁqiﬂﬁwwiﬁﬁmzv'*nmﬁmsmw

STUNMsHARENILas L d Tl dumaeanaeanT WA, 2562 (186,909 unsell) wae 169,897
sl w.A. 2566 mummmmmnﬁmmmmmmqwqmLL@VN@m@mﬂmumuummmmmqqmm mmmmﬂﬂ
ANENTIAT Lmzmmuumameazmqﬂunnﬂ wanldile ansadl LaztnudemA B WAL dwtssun
mmﬁmmqwmLL@”ﬁmrmmﬁﬁ@ﬁmum?{@mmmmﬂﬂ W.A. 2562 (168,760 LU wmsell) wiae 157,945 unsell
Tl w.A. 2566 Lummaﬂ?‘mmmmmmwmﬂmmmmwmqmﬂ mmmﬁ?ﬁmmmm@mﬁmmammmwmﬂ
paanauAils ANeIdad Anen LL@“’@’]‘LA’]NHL“H@LW@Q@“’L‘VI’]H‘LAV}H‘H wanldtle awneded en LL@vumum@me
TuFunouvniau



King Mongkut's Agr. J. 2021 : 39 (2) : 130 - 140 139

dgUnanisdn

nsthdaugnenmmeldaniunisalannalisaluiui 3 Awiamoueunald duddidimauas
adepudesiiuninemsnsragauendluiufiduetiann sniddeiitedlmud ity delddesadalszandagiden
mwmmmqmumqmmwLﬂmﬁmmma‘umﬂmmLﬂum@mnmiumiwmmmmwma‘mmumqwqm Wil Hegun
szAunsAnelaige woereldi mairautnanmanadnnn athdlsfmuinemmnsmososeadilsaumaal
NSUSENALENTNNNNANEATEY UIUAANH-NI9e T uuss LA NN @aIUeNINIe iINEmsnITaaueedaulvn
euanAn lugleneiaudas Lm:rmmmamumq‘ﬁﬁ%Lﬁuixuumw%mmqu’]L%QLﬁﬂqﬁﬁququmﬂﬂﬁqm uddnaz
relsAmpuAnsinumgldanaudunauasimmenann muedliuaneuwiluglnegldmndszuumssan
enamean hun FTUUNTUARENNITUATARTATEGRA szuunNINAReanITuazling sTUUNITHAREIINIT LAY
UngrinaTy WAITULNNSNARENINITIAINAH AW

mideesiiideisue LLuwi@Lm:rmmmwmumqLmzmifmmumm”gﬁLﬁ'mﬁm A SR ST T
nsudREeans e 3 Sarimmaununald il

1. inEAsnIagaugsasnsnihdeAunuifeafunisananisaime Idusfunuresssuunangtanng
LLmﬂr;i’mﬁuiﬂ”ﬁﬂwﬁmg@ﬂ?xn@umiﬁmﬁu%mnuﬁﬁmimwﬂmﬁmﬁu wazldlunensusunisnaniteiiaee |
TnemanTipnsAnilsfisluniadenssuunisuanenang taznendas 1.1) nanszatsarandasdumeld uasiadosnm
veaAWARARRAE TN EAT IR iRy Aaanindiaitulididee stentemiiuTzLINsHARENNT ML
waNIaNe uazAeN AT temeld tasiannzedwmidenuillideddnngdigs Hesinmsvingausenn
Tl lelmeiiewmaent ¥ldRansdinmaienishausmniissatlugaenadaly vieunismeddifieasdoy
ﬁﬂﬁiiumﬁﬁgmm uANINEAsNITIaEedpeA LN eARE NN EiReasell passariiydasaieu
uazauRLNeMeidu aeanzmeeudldangluszaznaniifinelfuszszaznafilidngls 12) madiueis
pnasTupsaensuazans ldanaduensraseiaien Immnnaﬂ@nﬁﬁmmm’?aLgméﬁ”m’ﬁﬁmm?‘llm‘l,umﬁﬁmﬂﬁ
uaz 1.3) maliauddnyiuiasemsnaniifer] essduyunisuanuaznisfiandadeainmeuen u nsldian
wieldrmvRenemansmaiteninenasaeldlufedunaununisionniadenisuanadeulananeuanyide
Faanmans

2. Mednansludasisnduieniuaufesnsreanemnimiagusnd gy 2.1) MesaneMIHARNIg
nsineas e lfinemInaagaueainmeuuLazAndulafeafunsuARTidenlaeiunimmata mudadi
ﬂizawﬁmwmmam‘lﬁﬂg"l,m:ﬁuﬁmimﬂuu?fazgq%u 2.2) milfgﬂqﬁmﬁigﬂﬁmLL@szﬁmmgmmu%ﬁwumm AR
2.3) miﬂ@ﬂﬁmmumq (tgnanizaugnanisiangtaandn 4 1) LLmﬁméqumq (tgndaunusnemianliunu uas
Tuanamnaagil) fvsnzau uaz 2.4) masanisgauthdinindu filwezszunnanamenann wardndilAsugia
sruumsRAREeLar e AreaauTzLLN SRR uazL T g

a a
naangsuUlsznA
ﬂmm‘ummmummﬂmmumumuummfw (@n9.) NadLaYuRUNUAINTUNISATT TaNdunEaINg
AT 313 ﬁmﬂ,umqmqumhmﬁqmqmﬂmLﬂu@m\am

LaN&1981924

NITNTWINBATUATAUNIOL, 2559. Amuw'?wmn’mm:fm‘lmf’omwuw?wmmmjﬁ@u@m”mmgmmﬁ@ﬁuﬁ 12 (W.A. 2560-2564).
NPUNN: NIENFILNHATUATANNTOL.

Amfinssns uztuing waveyNg aann. 2561. iﬂLLUUﬂ’]T@\iLﬂiNﬂ’W‘JLﬂHE}?WL‘l)ill’]“"dllﬁ]’r]LﬂHMTﬂTNﬂ@ﬂHNW’WT’W Idinauazladeiudu
mewmmLL@wwﬂﬁ‘msﬂ,mma'nmwmmw“l,umﬂuwuw’lumﬁumimﬂﬂm mmﬂmimﬂm AUIAUINEING.
21981 NTAIAATAIIAIUATUNF 5(1): 76-83.

AIA qaBeR, WA HadiAw, Uity \l8ouau uasanan luasas. 2557, e IET AN TN AR ITBUNEAITNIT AL
TuaufaudneauaunAle. 217417091 INIBEUTIBINATITUATUNS 6(2): 146-155.

AR AaLBER, WAL HadLA, UiRey Waauau uazanan tuseeg. 2558. gﬂLLuuma‘@'qLzﬁ‘uLﬁ"ama‘ﬁ'awwmumwmmwmm
FIAIUENG UAINI AT LAUNATE. 9174717NUIINEIBEIUTITINATITUATUNS 7(1): 135-145.



140 NTANTINHATNIZAANLNAN 2564 : 39 (2) : 130 - 140

ansquu wamanyley. 2553. ndnNN1739EmMNAIAN. NPUNNY: Lﬂ?aﬁﬁumm?ﬁuw’.

701 winaziden. 2551, NARBLUNUNNNATEFRATesT At uesiumgnisain s uandmdatawaunia s,
917419 INEAEITITAIEIEA 3(1): 68-76.

TN Liuging. 2556. m@niwwmﬂnamumammwmuLLNmummimmmmuumu nlAnEnaesdIinazan Uszmalne.
919A19ANIANUATUNT BLLAIANANGATUATNY I EIANANT 19(4): 39-70.

Taile womzalz. 2561, MdAzianuandexne ez IdHAN T UARIN RNt RALE 1IN I IR s meuauls.
fmm7a‘m’mwm@ﬂumﬁfmﬂm%umum ANVINYHEIAARTUAZAIANAIART 5(2): 96-110.

zmmqwﬁ @mamﬂmuﬂﬂm HATUITNT AIAzUN. 2562. 5 ﬂfnmmﬂw‘wwﬂwﬂ anmngly Aumelusifgnan.
https://www.bot.or.th/Thai/ResearchAndPublications/DocLib_/Article_23Dec2019.pdf (1 AIAN 2563).

WazaLAUANTA. 2562. \DnadA 15 1 mmummigmmmﬂlﬁﬁffqiﬂﬂ?{ﬂ@m. https://thestandard.co/15-years-of-the-southern-violence/

(27 nINHIAN 2563).

s1iung Aailang. 2555. ns3deuazdinsrzideyanvanasag SPSS. Fuvindaii 13, NPUMN: Lad, 8F. Wi unatlsing

AR SARunne uazqWmsn AgasIns. 2560. miﬂ@ﬂwmme'mimumumqmmmmLmsrmmmm@wuwu Fmdngaugfanil.
FANTINHATNIZABNNG 35(1): 117-124.

1Bmn &InaAviniou. 2562. nansznuanulauenamiszesigunasenisgnanwialulneg. 01sa153dauazsimm
wwwmmmmgmumuum 11(2): 129-140.

UEYFITN n@ﬂ?mummﬁ 2549, mﬂuﬂmmmqmimu@mumm@mmmunm@ﬂ funinsed 6. NN A103 L3N,

il aranas, AR AT4I9904 LATEIUNT Tennens. 2560. ANHAAILTT AN s NELENNSTNEILENNNI TN EAINT
WWFIUANZTUET BUNDTERIR AIUTAUATATEIININT. 21FAITNHATNIZABNNAT 35(2): 1-9.

Fladae wAamnfine. 2560. ANIAAATALIDLNHAINITIVAILNNNII WA NIINTAT 8AUNA LR, uAuNEmT 45(4): 693-702.

A3Ng AsTRnING. 2555. N33R TIAININNNAIINEILIA . STUATIALUASNIHANE. NTUNW: 6. OITeINIa (1989).

quﬁ’ﬂi:mumiﬂﬁaﬁﬁ 5, neasuENNII AN lus TN ans. 2563, qwﬁmmmmswmmmmm‘maLLmumm’Lrﬁ
W.A. 2563-2565. https:// www.isoc5.net/files/strategy_plan/(Ax1snl)ansAanswmu%20¢a.ue. 1%2063.pdf

(27 WEAAN 2563).

Autidszdaaniunisniniale. 2563. mﬂmmmimﬂuwumqmmmﬂLLmumﬂm dszanpauliguieu 2563. https:/deepsouthwatch.org
/S|tes/defauIt/ﬂIes/blogs/attachment/datasheet -062020-th.pdf (27 nINHIAN 2563).

anysnd 1W3nyaseasena, Wang dnefia uazesrsn suidiu. 2558. mfnmmmﬂgumLmvumiﬂuﬂumﬂum@faumu‘lﬂmmwmwuwuw
ﬂ’]i‘ﬂ@ﬂW‘ﬁi‘QNﬂ’]\‘] 291NN UIEIAN 17(2): 35-50.

gnoeen Wauia, 1w nesing, §uR erindamnns UAZNERN navutlsrlau. 2560. N3TAIEUFUBLALHALIENOLNNILBINTAINS
ggauene nediAnEsUatnge s1tnelantng Smsatinnnil. N19@V1TNYNINENARITITAEZA 12(1): 107-116.

qdtynyn wilaws. 2560. Msiusalunisszneueninaesann@naioGeuneaslugnauiuiong snnesinly damwdpussons.
ANUNANARTHUNLITUTIB, A1TTITVABNUNINITINSAT ADUENIWENTFITNTNR NUNAINUAEAITATUATUNS.

ﬁﬂﬂﬂ\mumﬁ‘ﬂgﬁﬂmi‘lﬂwm. 2563. mmumﬁLﬂi“i:rgﬁ’aﬂ’]i‘l,m:fmi’mauﬁ’]ﬁ 2562. http://www.oae.go.th/assets/portals/1/files/ebook/
2563/commodity2562.pdf (25 NTNHIAN 2563).

gninudmsgneAansngudmianalimauau. 2559, unwimmIngudmdanialdaawam 4 1 (w.a. 2561-2564) ariudliuilga.
https://www.osmsouth-border.go.th/news_develop (27 NINHIAN 2563).

9019 aesiidt uazlaees Al 2562. n1afufanuidssenemnsausnslunaldeslsanelng. 21781905008
NWIANLIALVINEOL 32(2): 134-146.

273 Ayadned, Beyaun ufadlseay, Uinn wenud, eseuse assivdy, Aeyn yeyessmd, loaes asdl, fuen dase el uazanie. 2560
TAsensdnruaBgnsAaRTNNRMWINgNamdanalisaauszay 20 T (W.A. 2560-2579).
https://www.osmsouth-border.go.th/files/com_news_strategy/2017-11_fd8549c27b07992.pdf (1 &IUNAN 2563).

Romyen, A., Satsue, P., and Charernjiratragul, S. 2018. Investigation of rubber-based intercropping system in Southern Thailand.
Kasetsart Journal of Social Sciences 39(1): 135-142.

Somboonsuke, B., and Wettayaprasit, P. 2013. Agricultural system of natural para rubber smallholding sector in Thailand: system,
technology, organization, economy, and policy implication. Bangkok: Extension and Training Office (ETO),

Kasetsart University.

JUFULNAN (Received date) : 6 @.A. 63
Fuurlaumaaiu (Revised date) : 16 8.A. 63

TUABLFLLNAIIN (Accepted date) : 28 1.5, 64


https://www.bot.or.th/Thai/ResearchAndPublications/DocLib_/Article_23Dec2019.pdf
https://thestandard.co/15-years-of-the-southern-violence/
http://www.oae.go.th/assets/portals/1/files/ebook/%202563/commodity2562.pdf
http://www.oae.go.th/assets/portals/1/files/ebook/%202563/commodity2562.pdf
https://www.osmsouth-border.go.th/news_develop

King Mongkut's Agr. J. 2021 : 39 (2) : 141 - 147 ANIANTNHAITNIZADNNAT 2564 : 39 (2) : 141 - 147

a a aa o @ 0o & a a o 14
ﬂ’]%“wGllu’]g‘ﬂLL‘Ll‘lJﬂ’]iNﬂlﬁlLL‘LIﬂﬂLiﬂuﬁﬂNﬂﬁﬂ‘gﬂ’]Li@gﬂL‘W’ﬂﬂ’]%‘Nﬂlﬂﬂ‘Uﬂziﬂi‘ﬁLﬂ’rl%‘

Development of Instant Acetic Acid Bacteria Model for Pineapple Cider Production
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Abstract

The objectives of this research were to develop pineapple cider production technology in the form of instant
acetic acid bacteria powder. Two types of acetic acid producing bacteria, Acetobacter aceti TISTR354 and
Acetobacter pasteurianus TISTR521, were selected and grown in GYE broth with 3 days incubation at room
temperature. It was found that A. pasteurianus was more suitable for cell growth and proliferation than A. aceti.
Substrates tested to support the bacteria were rice starch, cassava starch and skim milk. The number of bacterial
cells that survived on rice flour (5.97 x 10’ CFU/g) was comparable to the number that survived on cassava starch
(4.65x 10" CFU/g). However, the particle size of the rice starch (2-5 microns) was smaller and more uniform than
that of cassava starch (5-20 microns). The smaller particle size of rice starch meant that it was better homogenized
and thus would be more soluble in fermented vinegar. In addition, the results showed that the temperature and
time of drying of the supporting material could affect the survival of the bacterial cells. The work indicated that
the cell survival concentration after drying with hot air dryer (at 35°C for 4 hr.) and that of the non-dried control were
7.80x 10"and 1.15 x 10° CFU/g, respectively. After a storage time of at least 2 weeks, the number of surviving cells

of bacteria was high enough for fermented vinegar and pineapple cider production.

Keywords: bacteria powder, acetic acid bacteria, vinegar, cider, pineapple
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Figure 1 The appearance of growth A. aceti (A and C) and A. pasteurianus (B and D).
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Table 1 Growth of acetic acid bacteria in GYE-broth for 5 days incubation at room temperature.

Time (hrs) Cell viability (CFU/ml)
24 3.56 x 10°
48 5.34 x 10°
72 2.52 x 10°
96 1.13x10°
120 3.64 x 10°
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Table 2 Comparison of supporting materials on survival cell in instantacetic acid bacteria.

a, Average survival cell Contaminated cell
Supporting materials
(CFU/g) (CFU/g)
Rice starch 0.525 5.97 x 10’ <10
Cassava starch 0.492 4.65x 10" <10
Skim milk powder 0.318 2.16 x 10° <10
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(A) cassava starch (B) rice starch

(C) skim milk powder (D) bacteria powder from TISTR

Figure 2 Scanning electron micrographs of (A) cassava starch, (B) rice starch, and (C) skim milk powder compare
with (D) bacteria powder from TISTR.
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Table 3 Effect of dehydration on cell viability and stability.

Storage time (room temp.) Average survival cell (CFU/g)
(days) Dried at 35°C 4 hrs Non-dried
0 7.80 x 10 1.15x 10°
7 1.55x 10’ 2.26 x 10°
14 3.00 x 10° 8.45x 10’
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(A) vacuum seal (B) prototype of instant acetic acid bacteria

Figure 3 Prototype of Instant acetic acid bacteria.
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Appropriate Carrageenan and Sucrose Ratios

on Quality of Green Tea and Jelly with Honey Lemon Flavor

WU F39ains’
Wattana Wirivutthikorn'

UNAnta
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Abstract

The objective of this research was to develop green tea jelly with honey lemon flavor products.
The optimal ratio of carrageenan and sucrose for gel formation and other characteristics were investigated.
Preliminary analysis of the level of phenolic compounds and percentage of inhibition activity according to DPPH
assay in green tea revealed 90.36 mg/g gallic acid and 92.11%, respectively. This research consisted in four
experiments: 1) carrageenan and sucrose ratio 0.5 : 3.9, 2) carrageenan and sucrose ratio 0.6 : 3.8, 3) carrageenan
and sucrose ratio 0.7 : 3.7, and 4) carrageenan and sucrose ratio 0.8 : 3.6. The physical, chemical, and sensory
properties of green tea jelly with honey lemon flavor product were evaluated. The physical results indicated that
L*, -a* and b* values were statistically different (P<0.05). In addition, the results showed that sensory evaluation
of the carrageenan and sucrose ratio of 0.8 : 3.6 gave the highest liking score, which was a value of 6.80.
Reduction in the amount of sucrose cause reduced product acceptance levels. The level of phenolic compounds

and percentage of inhibition activity in the experiment 4 were 62.13 mg/g gallic acid and 62.17, respectively.

Keywords: carrageenan, sucrose, green tea, jelly
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Table 1 Mixed ingredients ratio in the production of different ratios of blended carrageenan and sucrose.

Experiment
Ingredient
1 2 3 4

Carrageenan (g) 0.5 0.6 0.7 0.8
Sucrose (g) 3.9 3.8 3.7 3.6
Malic acid (g) 0.1 0.1 01 0.1
Honey (g) 4.3 4.3 4.3 4.3
Glucose syrup (g) 20 20 20 20
Green tea juice (ml) 60 60 60 60
Water (ml) 30 30 30 30
Lemon flavor (ml) 0.2 0.2 0.2 0.2

Experiment 1 carrageenan : sucrose ratio 0.5 : 3.9.
Experiment 2 carrageenan : sucrose ratio 0.6 : 3.8.
Experiment 3 carrageenan : sucrose ratio 0.7 : 3.7.
Experiment 4 carrageenan : sucrose ratio 0.8 : 3.6.
Source: Adapted from Tungsatitporn et al. (2013).

ms’%mmzﬁ@mmwmamﬁmmﬁqmLﬁmuamﬁmﬁmeﬁmaﬁlmﬁm
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Table 2 Physical appearance of different ratios of blended carrageenan and sucrose.

Experiment* Picture Color Odor Gel strength

Mixed green tea and
Pale green Slightly gel strength
honey lemon flavor

Mixed green tea and

2 Dark green Medium gel strength
honey lemon flavor
Mixed green tea and

3 Dark green Hard gel strength
honey lemon flavor
Mixed green tea and

4 Dark green Strongest gel strength

honey lemon flavor

*Experiment 1 carrageenan : sucrose ratio 0.5 : 3.9.
*Experiment 2 carrageenan : sucrose ratio 0.6 : 3.8.
*Experiment 3 carrageenan : sucrose ratio 0.7 : 3.7.
*Experiment 4 carrageenan : sucrose ratio 0.8 : 3.6.
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Uszinnwedudnenlss iduansiannanieniaaelsiadidudiuilssnauvanasinamn IinansfusNa e Auunnaiw
ANNLUTHIUAN T ARUUNLAN (Demars and Ziegler, 1996; Langendorff et al.,1999; Garcia, 2000)
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Table 3 Physical properties of different ratios of blended carrageenan and sucrose.

Physical values

Experiment*
L* -a* b*
1 5.76° -0.47° 4.13°
2 5.90° -0.51° 4.35°
3 5.92° -1.90° 4.39°
4 6.40° -3.04° 5.40°

*Experiment 1 carrageenan : sucrose ratio 0.5 : 3.9.
*Experiment 2 carrageenan : sucrose ratio 0.6 : 3.8.
*Experiment 3 carrageenan : sucrose ratio 0.7 : 3.7.
*Experiment 4 carrageenan : sucrose ratio 0.8 : 3.6.
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Table 4 Chemical properties of different ratios of blended carrageenan and sucrose.

Chemical values

Experiment* pH"™ Total acidity* Total soluble solid* Phenolic DPPH Inhibition
(%) (°Brix) (mg/g gallic acid)™ (%)™
1 3.31 0.42° 11.00° 63.33 64.12
2 3.31 0.42° 10.50° 63.10 62.15
3 3.32 0.35 10.00 64.33 63.23
4 3.33 0.21° 10.30° 62.13 62.17

*Different letters within a column indicate differences determined by Duncan’s New Multiple Range Test (DMRT) at the 95 percent level
of significance, ns = non-significant.

*Experiment 1 carrageenan : sucrose ratio 0.5 : 3.9.

*Experiment 2 carrageenan : sucrose ratio 0.6 : 3.8.

*Experiment 3 carrageenan : sucrose ratio 0.7 : 3.7.

*Experiment 4 carrageenan : sucrose ratio 0.8 : 3.6.
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Table 5 Sensory properties of different ratios of blended carrageenan and sucrose.

Attribute values

Experiment*
Appearance* Color* Odor™ Taste* Texture* Overall acceptability*
1 5.60" 6.80° 7.10 6.83" 5.16° 4.96°
2 6.17° 5.96" 9.06 6.60" 5.46° 5.36°
3 6.60" 5.30° 6.86 5.90° 6.30" 6.13°
4 7.26 5.40° 6.86 5.56 6.90° 6.80°

*Different letters within a column indicate differences determined by Duncan’s New Multiple Range Test (DMRT) at the 95 percent level
of significance, ns = non-significant.

*Experiment 1 carrageenan : sucrose ratio 0.5 : 3.9.

*Experiment 2 carrageenan : sucrose ratio 0.6 : 3.8.

*Experiment 3 carrageenan : sucrose ratio 0.7 : 3.7.

*Experiment 4 carrageenan : sucrose ratio 0.8 : 3.6.
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Study on Ratio of Salak Fruit and Strain of Yeast Suitable for Wine Production
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Abstract

This research aimed to determine the optimal formula for wine production from snake fruit (salak). Six wine
formulas that differed in ratio of salak fruit to water and strain of commercial yeast were studied. 100 g, 250 g, or
500 g of salak fruits were used in 1 | fermentation setups. Commercial Saccharomyces cerevisiae K1-V1116 and
Saccharomyces cerevisiae EC-1118 (1.0 g) were separately added to the fruit must. The results showed that
high fruit content facilitated the fermentation time of wine. The alcohol content in wine from 500 g of fruit rapidly
increased and reached the maximum value of 13.5% within 16 days. During the fermentation period, S. cerevisiae
K1-V1116 produced a higher amount of alcohol than did S. cerevisiae EC-1118. After 30 days of fermentation, wine
formulas 3, 4, 5, and 6 showed TSS values of 6.0-8.0 and pH of 3.62-3.80, whereas wine formulas 1 and 2 showed
a TSS value of about 13.0 and pH of 3.30. The sensory evaluation results showed that wine with low alcohol content
and high TSS value obtained low sensory scores (out of 9). The testers had the highest overall preference for wine
formula 2 (7.13+1.20). Wine production using procedure of No. 2 was also produced with yeast concentration
variation in the range of 0.1-1.0 g/I of fruit must. The result showed that wine using 0.5 g/l of yeast obtained

the highest overall preference score of 7.21+1.03.

Keywords: wine, salak, inoculum size, wine quality, sensory evaluation
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Table 1 Formulas of wine production differed in ratio of salak fruit to water and strain of commercial yeast.

Formula Ratio of salak fruit to water (g/l) Yeast strain
1 100g/11 EC-1118
2 100g/11 K1-V1116
3 250g/11 EC-1118
4 250g/11 K1-V1116
5 500g/11 EC-1118
6 500g/11 K1-V1116
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Figure 1 Variation of alcohol content observed during wine fermentation using formulas differed in ratio of salak fruit

to water and strain of commercial yeast.
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Figure 2 Variation of total soluble solid observed during wine fermentation using formulas differed in ratio of

salak fruit to water and strain of commercial yeast.
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Figure 3 Variation of pH of wine production using formulas differed in ratio of salak fruit to water and strain of

commercial yeast.
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Table 2 Sensory evaluation of wine produced by formulas differed in ratio of salak fruit to water and strain of

commercial yeast.

Formula Odor liking Flavor liking Color liking Overall liking
1 6.33+1.42° 6.80+1.97° 6.83+1.12° 6.63+1.77°
2 6.40+1.52° 6.47+1.55° 6.57+1.01° 7.13+1.20°
3 5.43+1.72° 3.60+1.71% 5.47+1.33° 4.23+1.63°
4 5.60+1.83¢ 4.23+1.91° 5.43+1.28" 4.63+1.65"
5 5.77+2.33° 2.90+1.63° 5.63+1.40° 3.83+1.66°
6 5.60+1.94¢ 2.90+1.92° 5.67+1.37° 3.87+1.89"

Means in the same column followed by different letters are significantly different (P<0.05) by Post Hoc Test.
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Figure 4 Effect of inoculum size on alcohol content of salak wine production using formula 2.
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Figure 5 Effect of inoculum size on total soluble solid content of wine production using formula 2.
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Figure 6 Effect of inoculum size on pH variation of wine production using formula 2.
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Table 3 Sensory evaluation of wine produced by different inoculum size.

Inoculum size (g/l) Odor liking Flavor liking Color liking Overall liking
0.1 6.59+1.78% 7.24%1.53° 7.03+1.32 6.86+1.38
0.25 6.38+1.63° 6.79+1.26™ 7.17+1.28 6.83+1.14
0.5 7.28+1.28° 7.00+1.22%° 7.41+1.02 7.21+£1.03
1.0 7.28+1.83° 6.41+1.91° 7.14+1.28 6.59+1.65

Means in the same column followed by different letters are significantly different (P<0.05) by Post Hoc Test.
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Type and Sucrose Content on Antioxidant Activity of Mulberry Jam

gw15md InBiae” uaziudgondl QAR U’
Yuparat Potisate’ and Newitchaya Wutthinithisanand®

UnAnta

"fmqﬂixmﬂ’mﬂ\mﬁ@”ﬂﬁlﬁ@ﬁﬂmmmﬂwﬁmLL@zﬂ?mmiﬁmmﬁmalummﬁmLLﬂN@Jﬂ‘wmu 5 gn3 fe
ﬁfaﬂﬁuma‘ﬁ’huﬂumﬁmw LATAZ LLuum'}mau‘Emm?ﬂiylﬁumqﬂivmwﬁmﬁm Tmmmmﬂﬁﬂ@uﬂ%\a 5 gms leun
mmﬂmmmm@ (zﬁm‘w 1) mmmmmmm@mwm 510 N3N (43.81%) (mm‘w 2) @mmmumm@mqmm 510 Niu
(43.81%) (fam‘w 3) ammmmmm@m’m‘m 255 N3N (28.17%) (am‘w 4) LL@”@M@VILMNI&WH@%@’]ELLM 255 niu
(28.17%) (mm‘w 5) NANIINAABINLIN ﬂ‘émmmaﬂﬁwrmm\lumnmmmummmnmm‘Lumewmummw 4 uaz
mm‘w 5 atialtdAty (P<0.05) Immmw 5 34mﬂﬂmimma‘muﬂumammmmm nalszifunsdizamduda
Toelfuuumeaeauadnugey 7 sy wummmmmﬁmmuuumimmumeﬂumummm 4 upy 5 mnvmm vy
nsdenidhmanseauas 255 nfu (aAtANA 50%) Lﬂuqmmmymﬂumm@mLLﬂuQﬂMu@uLW@Lﬂummﬂ@mmu
nsauNsnasueNgnudeulw@snndiadsiall

AdATY: uongnuNeu anlTunndea assnueladase a1slsenauuedn

Abstract

The objective of this research was to study the effects of sugar content of mulberry jam products on
antioxidant activity and liking scores by sensory evaluation. The 5 mulberry jams variants were jam with no sugar
(formula 1), jam with 510 g (43.81%) of refined sugar (formula 2), jam with 510 g (43.81%) of brown sugar
(formula 3), jam with 255 g (28.17%) of refined sugar (formula 4), and jam with 255 g (28.17%) of brown sugar
(formula no. 5), respectively. The results indicated that the highest total phenolic compounds occurred in
the mulberry jams of formulas no. 4 and 5 (P<0.05), whereas the antioxidant activity values were highest in formula
no. 5. Sensory evaluation using the 7-hedonic scale method indicated that the panelists offered the highest
acceptance scores for mulberry jam formulas no. 4 and no. 5. In conclusion, the research showed that for the
product quantity tested, 255 g of brown sugar, which represented a 50% reduction in sugar content, proved to be
the optimum amount of sugar to use, and the amount should be taken as a guideline for further development of

commercial mulberry jam

Keywords: mulberry jam, reduces sugar content, antioxidants, phenolic compounds
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Table 1 Mulberry fruits jam formulations.
Contents (g)
Formula Type Mulberry fruits Sugar Water Pectin
(% wiw) (% wiw) (% wiw) (% wiw)
No. 1 Non 400g (61.16) 0 (0%) 2509 (38.22) 49 (0.62)
No. 2 Refined sugar 400g (34.36) 510g (43.81) 2509 (21.47) 49 (0.36)
No. 3 Brown sugar 4009 (34.36) 510g (43.81) 250g (21.47) 49 (0.36)
No. 4 Refined sugar 400g (44.20) 2559 (28.71) 2509 (27.62) 49 (0.01)
No. 5 Brown sugar 400g (44.20) 255g (28.71) 2509 (27.62) 49 (0.01)

nssnAmatnaiadlagzy

ﬂ’]mﬁmﬁq@m\iﬁ@uﬁﬂﬂﬁmmw’ﬂ?mmﬂuﬂaﬂ%\mmLL@x@mmuﬂﬁmmﬁumiﬁm@w@%m:ﬁmLL‘]J@@'%%Q
Aydin and Gocmen (2015) Taeidasnating 2-5 N3 AN 60% (v/v) W uea (RCL Lab Scan, Thailand) U3unmg
20 Tiadans Tunanlsiudledaamulaeldirses Homogenizer (Ystral, Laboratory Series X10, Germany) 2 117 1114/
TWimanuFeuldli water bath (Memmert, WNB 14, Germany) 7 90°C e 2 $alia n3addaENsLATENBY Whatman
No.1 Ufuisunaslsle 25 Sadans danumiuea ivluaandoniignugil -18°
nsAAsziBanausnslssnatifuaannavan

FnLLadInae9 Aydin and Gocmen (2015) TnaildAs Folin-ciocalteu TeAaanssataiain 10 Windas 60%
(Vv) Wnuea wisnfethaiideansuds 0.5 Jaaans 1dlunaaanaaes Buansazans Folin-ciocalteu [Aaanslu
Fadan 1:10 (vv) Faeninndu 2.5 TadaRs 40198 8 WT ANasazaalFEL A TUa AR 7.5% (W)
> findams WUl lWAER Suan 2 dalug uﬁiﬂqmmmmﬂ@uumwmmmqmu 760 wilwiums WeuiunanaImnsgu
gallic acid PeNuHaluUaY mg GAE/100g Imﬂu’mumm (d.b.)
nsmszianaluansauayyadas:

Tilnsnatnsfiadn 0.077 JaAaRs HANFUANIAZANE DPPH (2,2-diphenyl-1-picrylhydrazyl) 3 LanaamT
uu‘lummwammwm 15 W17 miﬂqmﬂ'}mmn@uumwmmmqmu 515 wlwans Taeldingy 0.077 Tadans
NaNnU DPPH 3 Nadam? 1l blank mﬂuummmumﬁmmmLﬂun@miumimu@%@@mv (% inhibition) (Aydin
and Gocmen, 2015)
nsisziiuniseansunanAuLENgNMsa

Tnansdsziinanidnenisnisdszamdnida 1inaaeuTu (untrained panel) oA 30 A %ﬁLWﬁMZ@Q uay
WATE 81E9ENdNN 20-50 T wvinnanagasdx i 7 scale ldun 7 = gaunin 6 = waudiunans 5 = gauidntey
4 = @8 7 3 = ldweuianies 2 = ligeuthunans uaz 1 = ldgeunin TneliRansondneuzding AL A
nn3the uaznnsTiusa Tne@siannzuest Funns 30 N3 etlszifunnnuge ludud ndu dnunennsin uassanna
VBLLNYNUNDU
NN9ALATITUNNED A

mwﬁ’mL?}@mgm?;mmmmmWEmﬁ’mmﬂmuqﬂmi@uﬁﬁﬂ?mmiﬁmmmm&iwﬁu TngansainanNaazes
AuaNtRNadus s ueyyadass Tinnviinluazniannaeignudau Inan1999uEuNINAAILLLANaHNaNY 0]
(Completely Randomized Design, CRD) n1siszifiuniseaniunan ailengnusaulngn1saeiuunIsmmaaeeiy
@um@nmmm (Randomized Complete Block Design, RCBD 38 RBD) m@mmimmnmimmmlﬂumm@ﬂ +
mummmummmu ANNIMAAeY 3 11 dayatAsziaNuLslian (ANOVA) mvmuuﬂmmmmmmm (P<0.05)
LL@uLﬂdiﬂULVlEI‘LImLamlmmﬁ Duncan’s Multiple Range Test (DMRT)



168 NTANTINHATNIZAANNAN 2564 : 39 (2) : 165 - 171

{ Fresh M ullberny fruits } { Water ] { Sugar ]

Weighted an ingredient

r
.

followed Table 1
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Heated until at 20°C for 6 min
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Added pectin, then agitated and heated at 30°C for 2 min
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A gitated and heated at 20°C for 20 min
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Hot filled in glass container

L

Sterilized at 80°C for 10 min

L J

Battomn down for 5 min and cooled at
rocm temperature

Stored the mulberry jam at 10°C until analsis

Figure 1 Processing flow diagram of mulberry jam.
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naRSUITeNgnusew (gash 5) SensiBanulisiufensy 0.97 lasiufeasy 0.08 Amslulamsnianas 9.45 ATy
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Table 2 Chemicals, physicals, and some antioxidant properties of mulberry fruits (fresh and jam).

Properties

Fresh mulberry fruits

Mulberry fruits jam

(Formula no. 5)

Chemical properties and some antioxidant

pH 2.43+0.01 3.19+0.02
Total soluble solids (°Brix) 10.67+0.02 51.004£0.00
Protein (% w.b.) 5.58+0.10 0.97+0.05
Fat (% w.b.) 0.83+0.09 0.08+0.03
Carbohydrate (% w.b.) 15.49+1.16 9.45+2.06
Moisture content (% w.b.) 63.47+0.42 81.93+0.74
Ash (% w.b.) 6.57+1.89 6.02+2.79
Fiber (% w.b.) 8.27+1.07 1.54+0.06
Antioxidant activity (% inhibition by DPPH assay) 56.46+4.13 73.24+0.23
Total phenolic content (mg GAE/100g d.b.) 133.00+7.46 186.891+4.30
Color values
L* (lightness) 16.73£1.05 24.04+0.28
a* (redness-greenness) 2.87+0.76 1.01b%0.06
b* (yellowness-blueness) -0.1320.42 -0.94+0.05
Chroma* 2.87+0.77 1.38+0.07

Meanzstandard deviation.

anuNauNAAANAAANIINNIEUAYLYABATT (% inhibition) $BBay 56.46 uardiunnuanstlszneuuaan
Ve 133 mg GAE/100g d.b. (Table 2) WATWLINANNANITNNTANUELHABATE (% inhibition) waTRUINN
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Table 3 Chemical and some antioxidant properties of five mulberry fruits jam

Properties Results

Formula Formula Formula Formula Formula

no. 1 no. 2 no. 3 no. 4 no. 5

pH 3.32°+0.05 3.11%°+0.03  3.23"°+0.05  3.05°+0.03  3.19°+0.02
Total soluble solids (°Brix) 11.00°+0.00 67.67°+0.58  64.50°+0.05  53.67°+2.08  51.00°+0.00
Antioxidant activity 55.17°+1.85 49.62°+4.68  59.26°+5.32  60.86°+3.28  73.24°+0.23
(% inhibition)
Total phenolic content 103.15°+14.52  150.60°+6.05  156°+0.05 190°+0.07  186.89°+4.30

(mg GAE/100g d.b)

Meanztstandard deviation. The same letter in the same row are not significantly different at 5% level by DMRT.

mamiﬂmuumm@mmmNm‘iﬂﬂmm@mﬂmwmmﬂﬁu@ummelu Table 4 &WN’W?D'&?HT@QWNV]@@@U%N
27U 30 AL Ay LLuuﬂ’]ﬁ‘ﬂ@Nﬁ‘U‘mN (overall acceptability) LLHN@ﬂMN@u@W?u’TW’T@V}i’WLLQVHWW’WZW]?’]ELL@Q 255 N

Tumm‘w 448v5 mnmm

Table 4 Sensory score of mulberry fruits jam

Sensory score

Mulberry
o Color Flavor Sweetness Sourness Spreadable Thickness Overall
fruits jam
acceptability

Formula no. 1 5.13°+0.14 4.33°+0.13 267°4023  3.03°:0.22  3.20°+0.19  3.40°t0.19 3.00°+0.24
Formula no. 2 5.61°£0.10  4.61°°+0.09 3.68°+0.17  3.43°:0.16  4.76°+0.15  4.37°+0.14  3.95°:0.18
Formula no. 3 5.12°+0.33 4.31°+0.31 3.73°+0.55  4.16°+0.53 520’4048  5.15°+0.47 3.79°+0.58
Formula no. 4 5.93°+0.33 5.03+0.31 5.62°+0.55  4.65+0.53  5.87°+0.48  4.60°+0.47 4.86°+0.58
Formula no. 5 5.35°£0.16  4.58°+0.14 459°+0.26  4.46°+0.25  4.62°+0.22  4.23%+0.22  4.50°0.27

Meanzstandard deviation. The same letter in the same column are not significantly different at 5% level by DMRT.
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