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HaraINTNALNULlImilainlelfanniFaunssanumwaasuilely
Effects of Glutinous Rice Flour Substitution with Durian Rind Powder

on the Quality of Craft Dough
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Abstract

Durian is a fruit that has become increasingly popular with consumers in recent years. This has
caused the industry a major problem because the parts of the rind that cannot be eaten have built up
in volume. The researchers, seeking a solution to this build-up of the inedible rind material, recognized
a solution, which was to process the durian rind into craft dough flour, which could be used to produce
Thai handicrafts and thus provide better income and career development possibilities for farmers and
their communities. In the experiment, the white part of Monthong durian rind was dried at 60°Celsius for
six hours and then finely ground into a powder in a food processor at speed of 3, for 1 minute.
This grinding step was done three times. The powder was then sifted through an 80-mesh sieve with
a total moisture content target of not higher than 14%. The durian rind flour was then blended with
glutinous rice flour at the proportions of 25, 50 and 75% durian rind powder to glutinous rice powder.
These blends were examined by five academic and business craft experts, who concluded that the 50%

blend had the optimal level of the characteristics of sturdiness, softness, smoothness, and immovability.

Keywords: durian rind powder, glutinous rice flour substitution, craft dough

"auzinaluladavnssumians suingdamaluladisguspanszuns lwan@n ngawmmns 10300
' Faculty of Home Economics Technology, Rajamangala University of Technology Phra Nakhon, Dusit, Bangkok 10300
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Table 1 Sample of craft dough substitute glutinous rice flour by durian rind in varies ratio.

Samples*
Materials
Control DRP-25 DRP-50 DRP-75
Durian rind flour (g) 0 25 50 75
Glutinous rice flour (g) 100 75 50 25
Latex glue (% by wt. of flour) 50 50 50 50
Sodium benzoate (% by wt. of flour) 0.45 0.45 0.45 0.45
Olive oil (% by wt. of flour) 0.75 0.75 0.75 0.75

* Samples of durian rind power (DRP-25, DRP-50 and DRP-75).

m@ﬂumummmwuﬂqﬁu ‘vmmiﬂfr”mu‘imﬁmﬂm%mui”mumﬂmm'u 5 sy (Likert scale)
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WAZAIUGINA AU 5 ViU emmumiﬂi:ﬂ;ummmmsmmiﬂimu@mmwluummLﬁmlq’Lummmmmmnu
4 51 A9 ANNIMTEY (stickiness) AANNTIN (softness) AL (smoothness) WaE N19N9969 (firmness)
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Material preparation according to the formula

A d

Mixed the glutinous rice flour, durian rind flour, and sodium
benzoate well

A d

Add half of the latex glue with five-minute kneading

A 4

Add the other half of the latex glue with five-minute kneading

A 4

Add the olive oil with five-minute kneading

¥

Mix with the oil paint 74 teaspoon with five-minute kneading

¥

Packaging/keeping

Figure 1 Mixing process of craft dough from durian rind flour.
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= a a =2 %o a' =2 A \ = aa
HuseAnBnmlunisgeduinlan Tnaannziunzansasnisgednines ludoaniarnulsniunans (@80
FRuNLUI, 2557)

Table 2 Color, moisture content, pH value and yield of the durian rind flour.

Drying period (hr.) Color by eyes Moisture (% w/w) pH Yield (%)
5 Creamy white 13.87+0.21 6.19+0.02 15.00£1.12
6 Creamy white 13.38+0.17 6.21+0.05 16.50£0.98
7 Light brown 12.90+0.09 6.24+0.03 13.30£0.35
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Table 3 Texture quality of durian rind craft dough as the substitution of glutinous rice flour by sensory

evaluation.
Texture quality Control DRP-25 DRP-50 DRP-75

1. Stickiness

1.1 Sticky and tough 5 3.40+0.55°  4.40+0.55™ 3.20+0.45
1.2 Sticky during kneading 5 3.80+0.84°  4.00+0.71"  3.00+0.71°
1.3 Non-sticky during kneading 5 3.60+0.55°  4.40+0.55™ 3.00+0.00°
2. Softness

2.1 Fluffiness 5 3.60+0.55°  4.40+0.00" 3.40+0.00°
2.2 Slow drying 5 3.40+0.55°  4.60+0.55° 3.20+0.55"
2.3 Easily rolled into thin sheets 5 3.60+0.55"  4.40+0.55° 3.00+0.84°

3. Smoothness

3.1 Consistently mixed 5 3.60+0.55"  4.00+0.55° 3.00+0.71°
4. Firmness

4.1 Well firm for the height unexceeding 5 cm 5 3.40+0.55°  4.40+0.55° 4.60£0.55°
4.2 Non-shrinking during kneading 5 3.60+0.55"  4.20+0.45"°  4.40+0.55
4.3 Non-cracking after drying 5 3.60£0.55°  4.20+0.45° 3.20+0.45°

* Samples of durian rind flour dough substituted by glutinous rice flour dough as 25 (DRP-25), 50 (DRP-50) and 75 (DRP-75).
** Average score + standard deviation of 3 repeated analyses.
*** Different letters small in the same row were significantly different (p<0.05).
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v v

a a
neanssaUlsznA
mMsndaaisll fiduvereunm AnzmalulatiavnssuAans innanenaumnatulatismueaanszuns
PatiuayuniadsanIulssinuRuae e luaiad



King Mongkut’s Agr. J. 2020 : 38 (1) : 1-7 7

LANA19B19DY

TN Saunduw. 2557, 1adianuns. w. 487. NIIUNN: Tmmﬂum‘[m

2399900 dauria. 2554, mil,l,ﬂﬁﬂLﬂ@ﬂﬂmiﬂmﬂmmL‘n'al,‘wm miﬁﬂﬂ’uﬂ?&lum&mﬂﬂﬂmmmn'1‘W mu‘mumim@mmw
mmﬂmmummfﬂﬂﬂmuwm@mmmﬂmﬂmﬁ‘ﬁu e Lﬂ@@ﬂmﬁ‘ﬂummmmum”w L@'ﬂ?;l. 27AVTIRUNYIINEAL)
ivhﬂﬂ?]ﬁyﬂmmm (WiA): 51-58.

TAsen Jann, nasda 23973, Ansede Enidenee uazgRaan gessnsin. 2553. uazednisidiuleamsannidaenyFause
AN waesuNiaIn. 215a3IneAaRfineas 40 (3/1) (WiAiH): 205-208.

4307 Suwili, 2558. Maznedveandudninualian udidu usudsuazud. AinaWIN1sATLATgITIAN N EATLAL
ANATNUNTTN. NsNANETNNTANTENINALTZINA. http://www.ditp.go.th/contents_attach /92378/92378.pdf
(7 §U2AN 2558).

@uﬂm 'wvm zﬂiﬂ]’] 1ageydE, ANANA N‘]:rﬂi"’mﬂﬂm LL@‘"Nmﬂﬂm imuLmTﬂJ 2555. N3ANE1T9NAae9luNIZLIUNTaLILIAS
LLBJu‘]]iﬁN‘ﬂﬂ LL‘]J?T‘]J;J’W’]F]L‘]J@@T]VIL?EIH Imﬂi‘ni”uﬂuimmw ‘numﬂ@uﬂawmﬂmLmuw”l,mummmmmvuu
amiﬂuLL@”mﬂW’mmLam'ﬂm\‘im'ﬂLu'm. T nstfee %uq?’lﬂ’i:‘m7@w’lmmm‘immmnmtmﬂi A ne ﬂﬁ\‘ii/l 26.
Tssusundn laduausd Taas, Foese.

Ai-Nong, Y., Ya, L., Yan, Y., and Ke, Y. 2018. The browning kinetics of the non-enzymatic browning Reaction in L-ascorbic
acid/basic amino acid systems. Food Sci. Technol. (Campinas) 38 (3): 537-542.

AOAC. 2000. Official Method of Analysis of AOAC International. 17" ed. Washington DC: The Association of Official
Analytical Chemistry.

Benjakul, S., Seymour, T. A., Morrissey, M. T., and An, H. 1997. Physicochemical changes in Pacific whiting muscle
proteins during iced storage. Food Sci. (62): 729-733.

Penjumras, P., Rahman, R. B. A,, Taliba, R. A., and Abdan, A. 2014. Extraction and characterization of cellulose from
durian rind. Agric. Agric. Sci. Procedia 2: 237-243.

Pongnoree, J., and Kongbangkerd, T. 2006. Preparation of cellulose from corncobs | : Study on cellulose extraction.
Songklanakarin J. Sci. Technol. 28 (1): 191-199.

Unhasirikul, M., Narkrugsa, W., and Naranong, N. 1997. Sugar production from durian (Durio zibethinus Murray) peel by
acid hydrolysis. Afr. J. Biotechnol. 12 (33): 5244-5251.

o

TUFULNAIN (Received date) : 5 H.¢1. 61
Fuutlyumaaa (Revised date) : 10 n.g. 61

FURBUFULNAIIN (Accepted date) : 16 A.A. 61


http://www.ditp.go.th/contents_attach%20/92378/92378.pdf%20%0b(7%20ธันวาคม%202558
http://www.ditp.go.th/contents_attach%20/92378/92378.pdf%20%0b(7%20ธันวาคม%202558

King Mongkut’s Agr. J. 2020 : 38 (1) : 8- 15 NIANTNHATNIZABNINAT 2563 : 38 (1) : 8- 15

[

An3IN5NTINTan waznsuansaantasdu HSP70 lugaa IWlusuaasaasiaiiia 3 Wusg
malaguuniinnusau
Survival Rates and Heat Shock 70 Gene Expression in the Fibroblast Cell Lines

of 3 Types of Beef Cattle Bred under Hydrothermal Conditions

aesNyny 674" uazwenANA AuAzIm”
Thammanoon Thanee' and Payungsuk Intawicha""

unAnta

fiugndanlisfin 70 (heat shock protein, HSP70) HumumanAtylunislfusa nisagsen waznispaLaNes
siepaneuranadlaile nsAneniliqaszasdiiensufednmnnsiidinsen  waznisuanseentes HSP70
lwmad Wlusuanasainiagnuananainu-uesia 20 mu-aslaad  wazanadmu  neldgauugiiaoniou
wad lusuanansgnifivainluy mﬂﬁuﬁﬁmwmﬁwmhﬁﬂu 5% CO, flgniundl 38.5 asraaifua nafned 1
Spanefiiinsenvaagadinlusuanaslifunnafeuiignmnl 42 esdgadus Wuszaziom 24 uaz 48 Falu
WU msiiiansenrantadengulafuiemndmugndn (Geuaz 97.73:0.16 uaz 93.33:1.90) neuln
gnuaNzayu-uena  (Feuar 96.36+0.35 uar 88.88+1.31) uazngulagnuanzanyu-aflaad  (Geuay
96.70+0.44 Az 89.16+1.37) adllud1Atyn19atis (p<0.05) MIANENT 2 NTUARIEANTBSEL HSP70 daeids
RT-PCR 1uLen@@‘”LWIUiuawmm’uﬁ\‘imngw%faﬂ‘ﬁlﬂqmmﬁ 42 pednaaifea Wuazazion 6, 12 uaz 24 Falus wudn wad
lupnnguiinisuaseeantastiu HSP70 wasdlidiudianalnmeneuauasdenmnufauszivimaduasmlaiuiiouas
Tngnuay agléin wadlniusuanaseslaiuilemadmuileldfunuteuiignngdl 42 esrnaduaisnsnis
fmseneuzadgeninlagnuan uazitadInlusuanaseslannnguiinisuanseantesiu HSP70 ieldiunaufeu
“ﬁlfqmmﬁ 42 asrngades wanstanalnniminnuszisadedlaiefiannmoyiusdnfuanwlseaeuduaes
dszimalng |

o o a a 1%

AdATY: NsuanseanvestiuEvdaallsiu 70 neldgmugiacinian was lWlusuanas lagnuanunaayu

a

Abstract

Gene Heat shock proteins (HSP70) play an important role in the adaptation to survival and heat response
of cells. The purpose of this study was to determine the effect of hot temperatures on the survival rates and gene
expression of fibroblast cells from Khao Lamphun cattle, crossbreed Khao Lamphun-Angus cattle and Khao
Lamphun-Charolais cattle. The fibroblast cells were cultured in a 5% CO, incubator at 38.5°C. Study 1: The cell
survival rate of fibroblast cells was determined after culture under hydrothermal conditions at 42°C for 24 and 48
hours. The cells of Khao Lamphun cattle (97.73+0.16 and 93.33+1.90 percent) showed a viability rate higher than
that of crossbreed Khao Lamphun-Angus cattle (96.36+0.35 and 88.88+1.31 percent) and Khao Lamphun-Charolais
(96.70+£0.44 and 89.16+1.37 percent; p<0.05). Study 2: The HSP70 gene expression of fibroblast cells after
exposure to the hot temperature of 42°C for 6, 12 and 24 hours was evaluated using the RT-PCR method. It was
found that HSP70 gene was expressed in all groups. This demonstrated the mechanism of cellular heat response
of both native and crossbred cattle. In conclusion, the growth rate of fibroblast cells increased during in vitro culture.
The survival rate of fibroblast cells under hydrothermal conditions from Khao Lamphun cattle was higher than that
of fibroblast cells from crossbred cattle. The fibroblast cells of Khao Lamphun and crossbred cattle showed HSP70
gene expression under hot conditions, which suggests that the fibroblast cells of beef cattle should be able to
tolerate heat and adapt to the tropical conditions of Thailand.

Keywords: HSP70 gene expression, under hyperthermia, cell fibroblast, crossbreeding beef cattle
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10010-23, trypsin-EDTA 0.05%; Catalogue No. 25200-056 Waz trypan blue stain 0.4%; Catalogue No. 15250-061
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Table 1 Sequence and fragment size of the pairs of primers used for RT-PCR.

SL. no. Gene Primer sequence Fragment size (bp) NCBI/reference
1 HSP70 F: AACATGAAGAGCGCCGTGGAGG 171 (Bhanuprakash et al., 2016)
R: GTTACACACCTGCTCCAGCTCC
3 B-ACTIN F: AGGCATCCTGACCCTCAAGTA 95 (Singh et al., 2014)

R: GCTCGTTGTAGAAGGTGTGGT

NIFILATIEURANNF DA

nsAsziaaulslsuesdayadaeis One-way ANOVA moglisunsu R 64 bit (version 3.5. 1) uaz
1Rt A TeERLAlALAR LAY (Duncan New Multiple Range Test: DMRT) Taeifvun AL esun
95% (p<0.05) mem'mmmumnmqamquuﬂmvﬁ@

NANISANELAZAANTO

nNINARDLH 1 ﬁnmé’mmmsu,‘i_iqLeﬁaa"lw‘llmumam”lu‘llﬂﬁmﬁmuav‘iﬂanmu

'ﬂmmﬂml,mLﬁ@@‘iﬂ‘lﬁmmmmﬂu‘imwmmqLL@”T@@ﬂm@um@ﬂﬂu@mmu 38.5 BIANIATEE WU BRFINNT
LLmLem@“LWImumm“luTmmmwumL‘Wﬁ”L@mLﬂumm 2 dalug MAsRNGEuTLTadATILEN 24 Falue uay 48 Falug
[sAuSanay 0.42, 23.37 WAz 70.65 mmmm‘u (p>0.05; Table 2) @mﬁmmmL%@"’LW‘EUimmrﬂu‘immqmwu wasnia
Fimnzideailieg 2 4alus ndsannGuiiumadaiausn 24 dalus ua 48 dlus aduianay 0.47, 23.59 uay 71.04
ANNAAL (p>0.05; Table 2) LL@‘:@mmmmmLsm@"LWTMaf‘uamm“l,u‘immmmwmu—mﬁﬂm’mwm@ﬂ\uﬂumm 2 dalug
MAMNGUTLITARASIUIN 24 F19 Uax 48 Falue INTuSasAY 0.44, 24.08 AT 71.97 ANFIAL (p>0.05; Table 2)

Table 2 Cell division rates in Thai-native and crossbred beef cattle after culture for 1 and 2 days.

% Growth rate

Day of culture WL (n=3) WL-AG (n=3) WL-CHA (n=3) | ave
SCC (cell/ml) 122,667 124,333 126,000
2 h after SCC (cel/ml)  0.42% (123,183) 0.47% (124,918) 0.44% (126,563) 0.711
24 h (cell/ml) 23.37% (151,333) 23.59% (153,667) 24.08% (156,333) 0.702
48 h (cell/ml) 70.65% (209,333) 71.04% (212,667) 71.97% (216,667) 0.963

WL = Chao Lamphun, WL-AG = Chao Lamphun-Angus, WL-CHA = Chao Lamphun-Charolais.
SCC = start counting cell.

N9ANHIAIUFIUINE (Morphology) “MNL%@@"’meummm"lu‘lﬂqﬂmmmzﬁmuﬁuﬁ;’uﬁﬁLW@:L‘gmﬁﬂqmmﬁ
38.5 avrnaidug Wussaznan 24 uax 48 dalue wanslu Figure 1A wazitadlnlusuamanlulagnuasmnagmu-
wasia uazlagnuananaayu-inslaad (Figure 1B, C) Abdian et al. (2015) levinnmaaasiaaldsatvmas
lusuaiasf@inuyee (Human Dermal Fibroblasts: HDFs) iluiasetia dermis A danuluie fedaaiu
e anagaiumadrianansarnldlaeinsuteifinuasanansanesldingluvaaannaes Tagvinnamniaesli
8119 10% FBS-DMEM tlsznaudaaentfjdisus (Penicilin / Streptomycin 1%) Lﬁ@lfﬂ@@’ﬁmm?tylﬁuim 80 D4 90
wefidusT vinnsutindu 2 g dud nguild Basic Fibroblast Growth Factor (bFGF) uazngufilaifl bFGF wudn
MFAINMITNIRELTAH HDFs Wudﬁmm’ﬁﬁmqmﬁmﬁunﬂ 24 4T uanelsfiiudndasszazioaii 24 fa 120 dalug
HDFs Rnnziaesluamsfisiuas s bFGF fisnsnnsutisalaisinetu (Schuldiner et al., 2000) WANANTNTULIEA
ﬂm\iL%@@ﬂﬂiﬂ?ﬂ@ﬁamﬁuﬂgﬁuﬂﬁﬂ 2 199im oA Morphogenesis (ﬂi:mumiﬁﬂ‘lﬁmm‘mmfﬁTf;mma‘mﬁmzLﬁﬂu
aaeemnaseiRula) uaz Mitogens (aanszguitlidmnziinssgulisadifanisutisiner luglaestisiv) Jalady
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Figure 1 Morphology of fibroblast cell of cattle after cell culture. A: Population of fibroblast cells in Khao Lamphun
cattle at 0 h (Aa), 24 h (Ab) and 48 h (Ac); B: Population of fibroblast cells in Chao Lamphun-Angus cattle
at 0 h (Ba), 24 h (Bb) and 48 h (Bc); C: Population of fibroblast cells in Chao Lamphun-Charolais at 0 h
(Ca), 24 h (Cb) and 48 h (Cc).

o 14
NMsAsIARALBRTINNTTRATINTRITAR INTUTLUAEA
o a ol a = ~ aa X3 P

wasanandenaadinlusuaasdigomnil 42 ssaaaidas iensagni9sendinlngldinendand trypan
blue Wudn ad WlusuaasmaslagnuannaIzAEszazoal 0 9ol AanuzinzAaiuaiugalling
Lﬂumzmﬂmmﬂnmﬁum (Figure 2A) uasanumziagamas Wlusuaasmszazingn 24 dalus wudn luanu

X o o = ' . = el o ol aa

WAL ARHAN T UEARE HILF1aMsananaNgnAsAuwag (Figure 2B) Tasniantnizaesidugadninigsendin
A Watnfetagadunmatiuuazlsslunsidinsansaainandand trypan blue wudn wiad inTusuanasfaas
Tagnuananaaniziaeaszazinan 0 4olus denfinduiGuiaendraadiiusuaasnmziaesszazionn 24 4alus
ANgNATALAY TeasdanfadunSuilugadany douaasnidneuznsnanladuaasiendings Tnumsaiiy
nuanaas waziaualuglunudesas (Figure 2C, D)
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Cultured at 42 °C

Cell Staining with
Trypan blue
o /Q -'. : "' 4}\ % 2
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e

Figure 2 Survival rate of cell after culture at 42 °C were determined with trypan blue. A: morphology of adherent fibroblast
cell before heat shock; B: after heat shock fibroblast cell will suspension in culture medium; C-D: dead cell was
stained with trypan blue.

'ammnqsu%qmsammmaa"lﬂ‘[usnmaﬁﬁﬂanNauwummmﬂ"lmﬂmunum’ms@u

mnmmnmemmmimqmﬂmmvnaa‘iﬂimmmmﬂu‘tmnmauwum@\m@uammmmmu 38.5 @9A1
wiadad wudn eiaa ilusuanasaesngutaanaanu Tagnuanannanu-ueaia uarlagnuananoayu-mfaad
18man170TInsandesas 99.86+0.06, 99.73+0.33 LAY 99.92+0.01 ANNANFL (p>0.05; Table 3) wianEnient
qnugil 42 asrniaiden fiszazioan 24 uwaz 48 Falua nudn wadlWlusumastesngulnndyuianmmsidn
ﬁéﬂmq\i‘ﬁ'qm Anfeaaz 97.730.16 LAz 93.33£1.90 Lﬁ@l;]_l?fﬂul,ﬁﬂuﬁunziuimqﬂm@mmzﬁwu—mﬁm wazngulAgnNaN
- H8nsn1sNTinsenienas 96.36+0.35 Wax 88.88+1.31, 96.70+0.44 Uar 89.16+1.37 FINAAL
(p<0.05; Table 3) LANNTNARRIT IAaaARdaeTL Deb et al, (2014) SN 9RNEHATedANNIATAANAL FauluTA
Wug Sahiwal (Bos indicus) Watawig Frieswal (Bos indicus x Bos taurus) Wua1 TaWug Sahiwal H8n9n19833650 0
gandnlanug Frieswal FandanATUTLNASIIeY WU et al. (2017) AN sAnEAEafuNIMUSeLTeT AT
Wlusuanasflulaiug Taiwan yellow (Bos indicus) uazlawug Holstein (Bos taurus) wudn iad i tusuanasaas
TAsig Taiwan yellow nunsonudaunninuas lusuaiasmeslanug Holstein

Table 3 Survival rate of fibroblast cells from Thai-native and crossbred beef cattle after heat shock at 42 °C
for 0, 24 and 48 h.

% Survival rate

Time interval (h) P-value

L (n=3) WL-AG (n=3) WL-CHA (n=3)
NSH (cell/ml) 99.86+0.06 99.73+0.33 99.92+0.01 0.504
HS 24 h (cell/ml) 97.73+0.16° 96.36+0.35" 96.70+0.44° <0.05
HS 48 h (cell/ml) 93.33+1.90° 88.88+1.31° 89.16+1.37° <0.05

*® Percent in the column with different in superscript differ significantly (P<0.05).
WL = Khao Lamphun, WL-AG = Khao Lamphun-Angus, WL-CHA = Khao Lamphun-Charolais.
NHS = non heat shock, HS = heat shock.



14 213A1TLNERINTTADNNAN 2563 - 38 (1) 1 8- 15

msveaasi 2 msAnsnisrauauasrasivlumasiwlusuangas

aMnNNsANEINNIRaLauestestuindenTlsiiu 70 (HSP70) lumas MTusuanas tnaintseanuuylnswes
i dlunsinisuaateantesiiu HSP70 etedninnz dvlwaimeeenuunld iethanifindiuan DNA zeciu
HSP70 fatinpiia PCR 1eld cDNA g0 Tetro cDNA Synthesis Kit wii1 DNA 1098t HSP70 7l flpnnaena 171
A ievmanBanifaunimeusueseesiu HsP70 lugadlnlusnanas wudn wadinlusuaalulannadyu
TagneaNaanu-uesna LL@:Tﬂ@.nmmum%‘iwu-mi’TiL@'z{Woi”\‘imr]%w%aﬂﬁfqmuqﬁ 42 pspnaaifua Falud 0 Tif
nsmeLALBIFaNIsLARIRaNTasEiL HSP70 (Figure 3A) Wedndenfignmndl 42 asnaadaa Wuszazionn 6 12 uay
24 dalus wudn iadlnlusuanasasiane 3 ngN An1suanseanuediu HSP70 uanwilmasldfuauiauazdas
ylfiaadiinisuanseantasiiu HSP70 enan HSP70 lunszuaumstesililildsivlumadgniinaauazgas st
TsiufideanwldansnsnAusnmuasinenldng (dnsrss WinyAall uavAni, 2555) unnsAnEnassimudn
neligaungiinanuiau waslWlusuanasesiais 3 NaNNNIIUAAIRENTIBNEW HSP70 (Figure 3A) Fiuingad
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Figure 3 HSP70 gene expression of fibroblast from Thai-native and crossbred beef cattle after heat shock at
42 °C for 0 h, 12 h and 24 h. B-actin gene were served at control.
C = Khao Lamphun-Charolais, A = Khao Lamphun-Angus, W = Khao Lamphun.

NS = non heat shock.
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Aroma Compounds in Citrus aurantium var. aurantium Peel from Different Extraction Methods
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Abstract
The results of the study on the effects of using different solvents to extract aroma compounds from Citrus
aurantium var. aurantium peel were that 1) a mixture of petroleum ether and diethyl ether (1:1) could extract a greater
amount of compounds than diethyl ether alone 2) distillation using the mixture of petroleum ether and diethyl ether
(1:1) extracted the same types of aroma compounds as did steam extraction, but the compounds were at higher
amount and 3) when mixed solvent extraction was compared to supercritical fluid extraction and pressing, the former

method extracted more types of compounds and higher amounts of those compounds.

Keywords: petroleum ether, diethyl ether, steam distillation
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AwAeiiAtaaun (<1%) uaznud1ANilsl munaeiduu iiuainadudslsmunisiigness
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neilwan gashdaufindidanfisiuazidanunlsavtenanluanmng esnndudnduaduggnia s lunadasian
arlsiffndudndusudsznanens wldenmsiidedldindudranaendneafidndnyld Faunnsfnenesdiszney
manfzeniituesssinyuiadutn Lﬁ‘ﬂﬁ:ﬁf’&’]?xﬁﬁﬁﬂg‘ﬁiﬁﬂﬁlmm;’ﬂﬂ?Lﬂa’ﬂuLLﬂmﬂmm?Lﬁdﬁﬁﬂﬁﬂﬂﬁiﬁﬁmﬁﬁﬂ
FaTsnau %Lﬂwfj’mﬂ@LﬁmﬁuiumiﬁmmLﬁ@mammi’lﬁﬂ?ﬁh@ﬂLLUW@%ﬂMﬁ@ naianssaiAnasiluamslng
fiat aztanifiupnuazeaniunsldom uenaniudeaautoymnis pdndludasuannania deaziutsslom
san1vina s inesiely

aa =
AGTNITAN T
IMDALULAEAITIAN
9y & v o A a = = -
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Co. Ltd.) ”meﬁ@%mm’(diethyl ether AR grade, Panreac Co. Ltd.) slwaunlnanea (propylene glycol AR grade, Ajax
Finechem Pty Co. Ltd.) falulngian (nitrogen gas, Praxair Co. Ltd.) wazingAfueulaeenlas (carbon dioxide gas

CD-50, BIG Co. Ltd.)
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- Mearndaevinazans e ldisinazanefimanzauannde 1

thansarmldlRessiasdsynenulngld GC-MS nBaufauTfinuaz BN sfild Ainmsiianmanes
MaAR AL R AN UANAN ST A AT WA FLda 1

Namiﬁnﬂ"ntmﬁmszﬁ
nsAnsearasrinfavaraesalS s linauiianalaanaandudn
nannsRnEniindavnazanelugnsatalinduainudendudn e l¥laefiadines uasinrnazanenausying
Dnndenamesivlaefiadmeslugnmdan 1:1 nwmziainuazBunuasszmeiainlduanslu Table 1

Table 1 Volatile compounds of fresh sour orange peel from different solvents.

Volatile concentration quantity (ppm)

Volatile compounds

Diethyl ether Petroleum ether : diethyl ether (1:1)
Alcohols
1-Penten-3-ol 0.78+0.30° 2.60+0.10°
Cis-2-pentenol 1.35+0.30° 4.51+0.84°
Octanol 0.33+0.00° 1.10+0.00°

L-linalool 59.13+3.56" 197.34+11.28°
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Table 1 (continued).

Volatile concentration quantity (ppm)

Volatile compounds

Diethyl ether Petroleum ether : diethyl ether (1:1)
Isopulegol 0.90+0.30° 3.00+1.00°
Neoiso (iso) pulegol 0.75+0.30° 2.50+1.00°
a-Terpineol 0.27+0.03" 0.90+0.10°
B-Citronellol 32.34+0.30" 107.95¢1.21°
Trans-geraniol 3.96+0.30° 13.22+0.98°
Nerolidol 3.51+0.00" 11.72£0.40°
Ketone
1-Penten-3-one 1.11£0.3° 3.71x0.09°
Aldehydes
4-Pentenall 0.51+0.03° 1.70£0.10°
Hexanal 38.64+4.16"° 128.99+£14.13°
Trans-2-hexenal 7.53+0.51° 25.13+£1.60

Citronellal 1214.22+32.11° 4052.56+93.75°
Octanal 6.99+0.79" 23.33+2.63°
Nonanal 3.08+0.60" 10.26+1.97°
Decanal 0.30+0.49"° 1.00+0.16°
Neral 0.18+0.06" 0.60+0.20°
Undecanal 3.00+0.52° 10.00+1.71°
Geranial 0.93+0.32° 3.10£1.07°
Hydrocarbons

0-Thujene 0.18+0.03" 0.60£1.00°
a-Pinene 1.59+0.27° 5.31+0.87°
Sabinene 34.20+2.99"° 114.13+£9.58°
B-Pinene 1.92+0.05"° 6.41+0.15°
B-Myrcene 14.76+0.24° 49.26+0.67°
a-Phellandrene 0.21+0.30" 0.70+1.00°
D-3-carene 0.48+0.08" 1.60£0.26°
L-limonene 2.91+0.93" 9.71+3.08°
Cis-B-ocimene 0.33+0.10° 1.1£0.34°
Trans-B-ocimene 9.15+0.62" 30.55x2.17°
Y-Terpinene 3.00+0.54° 10.00£1.76°
o-Terpinolene™ 0.69+0.54 2.30+1.79
B-Elemene™ 1.02+0.54 3.40%1.78
Cyclo isosativene™ 0.54+0.39 1.80+1.30
a-Copaene 11.55+0.54° 38.55+1.66°
B-Cubebene 9.69+0.54° 32.34x1.69°
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Table 1 (continued).

Volatile concentration quantity (ppm)

Volatile compounds

Diethyl ether Petroleum ether : diethyl ether (1:1)
Trans-B-caryophyllene 54.54+0.54° 182.04£1.18°
Epibicyclosesquiphellandren™ 0.93+0.54 3.10£1.79
a-Selinene 0.45+0.06 " 1.50+0.20°
Trans-B-farnerene 0.45+0.05° 1.50£0.17°
a-Humulene 6.51£0.54° 21.72+1.72°
Aromadendrene 0.21+0.30° 0.70x0.10°
C-cadinene 1.62+0.48" 5.41+1.61°
D-cadinene 11.74+4.14° 39.20+13.98°
Germacrene D 6.95+2.41° 23.21+8.12°
Rans, trans-0-farnesene 10.30+3.62° 34.39+12.22°
Bicyclogermacrene 18.94+6.76"° 63.25+22.81°
D-guaiene 0.25+0.09" 0.84+0.31°

Mean value in same row followed by different superscript differed significantly by Duncan’s Multiple Range Test (p<0.05).

a1n Table 1 wWudNATFwInazansnanssndnalinnaundmesivlaeiadwes (1:1) azlasunniansans
wnndnnsldlalefiafnefiiesatraudanedreiidadAnieadn  (p<0.05) Araduilasaniinadaudmasidusio
° A S Y - " , = AN N v a o P o o
mazanyliildn Aannanslinauannaendndngedounnniilugnsnldldn1en doulaeiadmesiadusviiazans
nRdadndeaazatnaslinaulddeandt uanismssinudiainnsnainasls 49 atia Wuaislunguuasnages
10 1%in Alau 1 98a danlas 10 98a wazlalasanfueu 28 alia WaiansunBunnansdAnyildnauidaandudn
Parals loun -Hinalool war citronellal Wudn s MFnazanenanszudneinadandmesiulaeiadwmes (1:1)
ax90annlinuanslenanndnnns g laefiadme filegatnaufen  NaN1MAaeIHRNAUINNAUNANNMAADITDY
aitydan wadn uazasIl AnAeng (2554) TeAnaresTinffaraaseTinresans i aunaf NNz w9
YN wudnnsaiasaslaraalsimusaduiiinazaneids azlaans 28 alin TanInndnnnsanmsefnazans

. dyal e - e -4 Yy o Y .
nanszrdnanumudsldidaiulanaalslimu (2:1) Aldanaias 11 alia Wasannasiinauluduznindauwlve

A Aoy = o U v o o JRPy = o \ Aay , a A -l

Wurdanddaasanalinlusaiiazananddn nelansalsiinuazaianguansiddn 1y nandunsed ueaneged Nuas
wazAlauaanun bennatiangn aaiunisaiaanslinauannidasndudive lilunnmaaedsalilaz ldiniazasngy
szudnallinsasname fiulawiadmaslugnengan 1:1
NNSANENNATRI sANARALUS N IuEs IInauNan A lrantAaandNdn

WaANHINATRINIRNANAUANNAANENTFMRTFANNRUW AB diRsmaFNazasNaNsendITingasndmas
Aulaefistinesludnadon 1:1 afadearsuenlaeenlafuilaqeingd nasndaudalenn uaznisdu nanisdinsed

L A e

aipnazilsunnanssvmelulaendudNannle wanasa Table 2
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Table 2 Volatile compounds of fresh sour orange peel from different extraction methods.

Volatile concentration quantity (ppm)

Citronellal 4052.56+93.75°  1823.05+42.36°  1214.22+32.11° 1215.77+28.13°
Octanal 23.33+2.64° 10.50+1.19" 6.99+0.79° 0.00¢
Nonanal 10.26+1.97° 4.62+0.89"° 3.08+0.60" 0.00°
Decanal 1.00+0.16° 0.45+0.07 " 0.30+0.49" 0.00°
Neral 0.60+0.20° 0.27+0.09" 0.18+0.60 ™ 0.00°
Undecanal 10.01+1.71° 4.5040.77° 3.00+0.52" 0.00°
Geranial 3.10+1.07° 0.00" 0.93+0.33% 0.00"
Hydrocarbons

a-Thujene 0.60+0.10° 0.00° 0.18+0.03" 0.00°
a-Pinene 5.31+0.87° 0.00° 1.59+0.27" 1.59+0.26"
Sabinene 114.13+9.58° 51.36+4.31° 34.20+3.00° 34.24+2.87°
B-Pinene 6.41+0.15° 2.89+0.07° 1.92+0.05° 0.00¢
B-Myrcene 49.26+0.67° 22.17+0.30° 14.76+0.24° 14.78+0.20°
a-Phellandrene 0.70+0.10° 0.00° 0.21+0.03" 0.00°
D-3-carene 1.60+0.26° 0.00° 0.48+0.08" 0.00°
L-limonene 9.71+3.08° 0.00" 2.91+0.93" 0.00"
Cis-B-ocimene 1.10+0.34° 0.00" 0.33+0.10" 0.00"
Trans-B-ocimene 30.55+2.17° 0.00° 9.15+0.62" 0.00°

Volatile compounds Petroleum ether :  CO, critical fluid Steam Pressing
diethyl ether (1:1) extraction distillation
Alcohols
1-Penten-3-ol 2.60+0.11° 1.1740.05° 0.78+0.03° 0.00°
Cis-2-pentenol 4.5140.84° 2.03+0.04° 1.35+0.30° 0.00°
Octanol 1.10+0.00° 0.50+0.00" 0.33+0.00° 0.00¢
L-linalool 197.30+11.28° 88.80+5.08" 59.13+3.56° 0.00¢
Isopulegol 3.00+1.00° 1.35+0.45° 0.90+0.30"° 0.00°
Neoiso (iso) pulegol 2.50+1.00° 1.13+0.45"° 0.75+0.30 " 0.00°
o-Terpineol 0.90+1.00° 0.41+0.44 ° 1.17+1.59° 0.00°
B-Citronellol 107.95+1.21° 48.58+0.55" 32.34+0.30° 32.38+0.36°
Trans-geraniol 13.22+0.98° 0.00° 3.96+0.30° 0.00°
Nerolidol 11.7240.41° 0.00° 3.51+0.00" 0.00°
Ketone
1-Penten-3-one 3.71+0.94° 0.00° 1.11£0.03"° 0.00°
Aldehydes
4-Pentenal 1.70+1.00° 0.77+0.44° 0.51+0.03° 0.00¢
Hexanal 128.99+14.13° 58.05+6.36"° 38.64+4.16° 0.00¢
Trans-2-hexenal 25.13+1.60° 11.31+0.72° 7.53+0.51° 0.00¢
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Table 2 (continued).

Volatile concentration quantity (ppm)

Volatile compounds Petroleum ether : CO, critical fluid Steam Pressing
diethyl ether (1:1) extraction distillation
Y-Terpinene 10.01£1.76° 4.50+0.79° 3.00+0.54° 3.00+0.53"
o-Terpinolene™ 2.30£1.79° 0.00° 0.69+0.54 *° 0.00°
B-Elemene™ 3.40+1.79° 0.00° 1.02+0.54° 0.00°
Cyclo isosativene™ 1.80+1.30° 0.00° 0.54+0.39%° 0.00°
a-Copaene 38.55+1.66° 17.3520.75" 11.565+0.54°  11.56+0.50°
B-Cubebene 32.34+1.69° 14.55+0.76"° 9.69+0.54° 0.00°
Trans-B-caryophyllene 182.04+1.18° 81.92+0.53" 54.5420.54°  54.61+0.35°
Epibicyclosesquiphellandren 3.10£1.79° 0.00° 0.93+0.54° 0.00°
a-Selinene 1.50+0.20° 0.00° 0.45+0.06" 0.00°
Trans-B-farnerene 1.50£0.17° 0.00° 0.45+0.52° 0.00°
a-Humulene 21.72+1.72° 0.00° 6.51+0.54" 0.00°
Aromadendrene 0.70+0.10° 0.00° 0.21£0.03" 0.00°
C-cadinene 5.41+1.61° 2.44+0.73" 1.62+0.48" 0.00°
D-cadinene 39.20+13.98° 17.64+6.29° 11.74+4.14" 0.00°
Germacrene D 23.21+8.12° 0.00° 6.95+2.41° 0.00°
Rans, trans-0-farnesene 34.39+12.22° 0.00° 10.30+3.62" 0.00°
Bicyclogermacrene 63.25+22.80° 0.00° 18.94+6.76" 0.00°
D-guaiene 0.84+0.31° 0.00° 0.25+0.09" 0.00°

Mean value in same row followed by different superscript differed significantly by Duncan’s Multiple Range Test (p<0.05).
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1ﬁﬂ§u@ﬂﬂmﬂﬂwm WU eatadasiinazanedinnaenamesldansniduesmlssnauvdniae (2)-3-hexeny! tiglate
snndnnsndudagletn  feiteraitesannisnaudaglenniinisldannien  Awerarinlfifnnsgadeansiingy
an Table 2 wudndaaiadasenfueulaeenladivieqeingildaslinaunoma 26 9lia dunsaadaanisiy
adldmslinawionun 8 T0n lusnefinisaindesdinasaensuuaznandudaelavldanmianun 49 aiia
Fansaindaenistiuildrintessnstiosunniy esnusaildtiuldifeameiasinlfansssmeeneanuianiiady
SlaRansauniliunn Hinalool uaz citronellal Wudﬂmmﬁmﬁaﬂﬁaﬁm:mﬂmuiﬁﬂ?mmmmﬁmmﬂﬁ@m PROIER
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N1FUUN megﬂ LUUNNSUAAIRRNTDIE Y EgBADH?2 (Betaine aldehyde dehydrogenase)
luthanihdunuginuas
Identification and Expression Pattern of EGBADH?2, Betaine aldehyde dehydrogenase

in Tenera Oil Palm

AszAnh INAIEA 2 aysnE asyuIa’ uarduBde Aunsilsu'>
Jirasak Wichasawasdi'?, Anuruck Arunyanark® and Sontichai Chanprame'?**

UNARED

&4 BADH (betaine aldehyde dehydrogenase) ﬁﬁﬁﬁﬁﬂ’m@uﬂﬂiﬁdLﬂ?ﬁxﬂiﬂu%ﬁfﬁllﬂiﬁﬁﬂ’]ﬁ‘ﬁdLﬂﬁ"]Z‘Mr
glycine betaine (GB) #a0B Wluanslungu osmoprotectant ﬁwuluﬁm%um mm?m'%wmvm mﬂwfmz{mﬂlﬁmma”
WIARINN3TN AL qmﬂivmmmmmﬂmm;\mmamuun full-length 2998 EGBADH2 mnﬂmummuwuﬁ
MLiuas LL@Wﬂﬂ‘j:mﬂLl,uummmmafanmﬂwuumﬂmmquﬂmmnmn AMNUANISANEN WUIN 81 EGBADH2
dsznaudaeiionalelnsd 1un 1,512 guua uazilasuiludsunsnezituld 503 nsnexiily iediasz phylogenetic
tree WLIN EgBADH2 HAMNANWUS INATALUEYR BADHZ TuNtnanaaiia i ewd1o Bunuau ndaswisg malaccensis
wazduilzan A mFugUuuLnNIIuAnIeanYesEy EgBADH2 Flethdnhiuldsuannzanainanasan 14 §u wd
S AUNTUAAIBANTDE EgBADH2 Tutnainan 0, 1 uag 2 3u weaNIAtn Bulnnsuamseenitiy 1£0.04, 0.87+0.07
WAy 0.74+0.53 pua1al LazliiAuuansd9iunneats winansdisaenaiisdrAynaiAnunisianiaanaaseiy
Tufuil 4 B 14 Tazfuanuideiu 95% agldn gununisuanseenuestiy EgBADH2 uuuLanad Slasund
Undrhsuldsuanazanminduna 14

o o s = 1 ?7’ = ada = e aal & [ ’é o
AFIALY: EUARLAURIFDNITIIALUN naeiaulnanea Gualnd Adens drduuindu

Abstract

The Betaine aldehyde dehydrogenase (BADH) is a gene controlling the synthesis of an enzyme in the
glycine betaine (GB) biosynthesis pathway. GB is an osmoprotectant that is found in higher plants that synthesize
and accumulate it in cells in response to drought stress. The objectives of this study were to clone the full-length of
the EgBADHZ2 gene of the Tenera oil palm and to study the expression pattern of this gene in the oil palm under
conditions of water deficit. The results indicated that the full length of the EgBADHZ2 gene was 1,512 bp and
it encoded a protein of 503 amino acid residues. From the phylogenetic tree analysis performed, it was found that
the EgBADHZ? gene is closely related to the BADH2 gene, which is present in a range of plants including
Cocos nucifera, Phoenix dactylifera, Musa acuminate ‘malaccensis’ and Ananas comosus. The gene expression
pattern analysis of 14 days water deficit stressed oil palm plants indicated that the expression levels of the gene
after 0, 1 and 2 days of stress were 1+0.04, 0.87+0.07 and 0.74+0.53, respectively, results which were not
significantly different. However, significant differences of gene expression levels at the 95% confidence interval
were observed for plants subject to between 4 and 14 days of water deficit stress. Therefore, the expression of the

EgBADH?2 gene was reduced when the oil palm seedlings were subject to water deficit stress for about 14 days.

Keywords: water deficit stress responsive gene, PEG, real-time PCR, oil palm
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AN
ngutingi (Elaeis guineensis Jacq.) Lﬂuﬂfﬁﬁwﬁu‘ﬁ'zﬁwﬁmmmim fRufiafiuenEnnssunn uaztlgnls
Tuwpfeureandduawini wide wazanAuaw3ni (Beule et al., 2011; Sun et al., 2011) vstut g s Tomllgagng
49 1 Tsudszneuenmng Tulediaa Wudi (Lam et al., 2009) ﬁﬂl,ﬂuﬂ@ﬁmﬁﬁﬁ’tyﬁi@mm?mﬁuimmﬁm
wngldsurn luBunniiensaasrinldAnanazedon (abiotic stress) WAZAINANIENLABKANAR (Rodriguez et al.,
2006) A01ZINATN (water deficit) azandaniasAuls  wasinliuanananas iHesannnisdaamsiiaanas
F3IANFIAUAAAS (Sun et al, 2011; Lu etal., 2012) Tnensuanaanogedusg 'wﬂummmﬁérﬂ@ﬂuLLﬂmmqmmwm
LL@”ﬂwmmLmu‘llmwwmuaummammwLLqm@au‘vaumm AN (Parmentier-Line et al., 2002) wmuﬂuwmeumumm
@qummuwmmquﬂu (Yu et al., 2013) i ?J‘Lm’qu osmoprotectants furdnansi (detoxification) (Bray et al.,
2000) ﬂuﬁlﬁmﬁumimﬁmmﬁm (Ali et al., 2011) szULTUAIATAS < (Blumwald, 2000) Tt el e
SuiuaaseanluanINzIN AL L1 EgLEA4 (Hualkasin et al., 2013) upe? (Rival and Jaligot, 2010) Slafaanain iy
ma’wﬁ%v‘iwﬁnﬁﬂnﬂm‘lﬁm\i@%ﬂqmﬂlw,mm“imﬂﬂ%mu@@@@@Tuﬁﬂ a¥reanseealiflas uazduduaulel protease
nilaelusAuaniugu m:41;”\1@‘VzﬁumiﬁuﬁﬁﬁiﬁwﬁﬂiuL@ﬂﬂﬁw 7iBandn compatible solutes (Sithtisar et al., 2009)
ﬂwuwuwmﬂummqvmmmmmwmm@ﬂu betaine aldehyde o’ehyo’rogenase (BADH) mwmwmmm@ﬂsﬂu
wshjmmmwu glycine betaine (GB) °IN GB amifu osmoprotectant aiiauila (Amudha and Balasubramani, 2011)
vmm@mu”lummmmﬂmmmw\mu@@a‘ﬂmn Liu et al., 2010) ‘Emﬂ'luwwmmumumia”mu GB e l@%uaniaz
gpnuas Iy T (Sithtisarn et al., 2009; Wang et al., 2016) N1343LATILH GB BuannaLauNNIeendnduTes
an31lsznay choline 1111 betaine aldehyde (BA) Tagiawlasl choline monooxygenase (CI\/IO) WAQ BA @"'Dmﬂ@ﬂum

Wi GB Tmaawlasl betaine aldehyde dehydrogenase (BADH) viai iflefinnsazan GB unnaw ¥y AUl siuuas

£3
=

MRNA 29981 BADH fifindudas fisacunisld 6B Wusiidinfanumiuseannsildmanas gy pnsds
Tnedniaisziy GB quiu Ut lddnRadanumaudunnnnin el Banm GB flavastuiuanududuseandenas
SuaupXRlAsIINAadas (Sithtisarn et al., 2009) fiu BADH m@faﬁ'lmﬂﬁu‘ﬁ'ﬂi”ﬂ@ué’faﬁﬂfojuﬁummmlﬁnumﬂﬁu
(small multi- -gene family) i 419unfiae’ H&lu BADH 2 viva 3 8w s ( (Wang et al., 2016)
mmwummﬂiwmmme%mn fullength  a848iu  EgBADH2 men‘miﬂLLummmm\a@@ﬂﬁnmwu
°lum@’umuuwuﬁqm m@mmﬂmzﬁm%mmﬁw TnedinnTia real-time PCR nmsiineniiazyinohidnladiesuaunisy fusa
LazAeLALe e FTN TR AN AL %qﬁmmz&’ﬁﬁtyrfi@mﬁmmﬁwum'ﬁmﬂm’uﬁﬁﬁﬂuﬁuﬁﬁﬁﬁ@ﬂ hay

818 AU A eiugU duidunuudluewAn

A8NANEN

N9ENM total RNA UWALRILASIEY first strand cDNA

ﬁﬁﬂé’ﬁﬂm‘mﬁﬁﬁuﬁuﬁﬁml,u@ﬁ 2g1szinns 12 1haw Mganmawnsidoaiede %aiﬁ%ummmmmw’mn
ArangIastianles wazln AMENINEINTEIINTIR NYUANENREAAUATUINT Ugnlunsyosaunaduninuguegnans
12 i Tneldnesiinlasiduianign anuou 29 fu naldaninisbGeun udnszansluaisazane 1/10 Hoagland
(PH 5.6:6.5) (Jiang et al., 2012) Winan 1 heu Lﬂ?\lﬂuﬁﬁﬁ‘@uﬂﬁﬂiﬁﬂ%ﬂ 2 qu Tmﬂﬁiyﬁum@\ﬂmmvmﬂmmﬂ
Funszontszann 1 3 Wetfuan maundn antutsiundreaniy 2 nau nmm 1 mmu 21 iU ‘lﬁ”lmums
polyethylene glycol m‘wuﬂiumqa 6000 (PEG 6000) 30% (-1,400 kPa) i8S 1A88N1221 LN Lmzﬂqw 2 laldans
PEG (1APUAN; -500 KPa) Ao 8 s 1Ausaetneludeu 70,12 4 6 8 10, 12 uaz 14 Ju vdansldinite
ail@5uans PEG iial¥arn total RNA Taeigia total RNA andaagnalugeu AuAanis1es Laksana and Chanprame
(2015) MEQ@@ﬂUﬂMﬂWWLL@Wﬂ?‘Nﬂm total RNA ‘vﬂ,mmmmm nanodrop spectrophotometer 8000 (Eppendrof,
Germany) mm’mmfmau 230 260 WAz 280 W TULNAT WAZ 1.2% agarose gel electrophoresis q’muum@m DNA st
wowload DNase | (Promega, USA) Imﬂumqmmu 37 avAtadad ww 30 uT wazdaAszf cDNA a1n mRNA
Ineilf)isen reverse transcription (ThermoScientific, USA) faurulwsies Oligo dt (20-mer) a1 DNA duui
lunslpauiv BADH
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nnslaauiiu BADH anihausinsiu

panuLInse A mFLALATILT full length 1948Y EgBADH? luhadurinsulagiden148y putative African
oil palm BADH Iug’mﬁmalj@ GenBank database (www.ncbi.nim.nih.gov) WuFuluLdsiATed full length SR
BADH 1ne/l¥ first strand cDNA 1atndaninsiuiluduusndaamaiia PCR faufuiawlal Platinum® Hifidelity Tag
DNA polymerase (Invitrogen, USA) ualnawad FullEgBADH, F 5- ATGTCGGTCGCGATCCC-3" ax FuIIEgBADH
R 5 CTACAGCTTGGAGGGAGG 3 Tmfﬂmmm PCR (Biometra T1 Thermal cycler Germany) ﬂ’mumﬂ{]ﬂim Fatl
initial denaturation ‘wam‘wﬂu 95 AuANIATEA U 3 U ANsE denaturation PN 94 avATaEud ¥ 30
A1 annealing mmuﬂu 58 mmvﬁmﬁmm WU 30 AT uaT extension wammu 72 a9Aadad w1 1 U7 aNuau
35 781 WAy final extension mqmmu 72 eAaded wn 5 wil pmaseunanandildlagld 1% agarose gel
electrophoresis lutiiwas 1.0xTBE Aanusnadng 100 V w1u 40 w1 afAT1 DNA Algann agarose gel toald
QIAquick gel extraction kit (QIAGEN, Germany) aminlAauT LA DNA u?@wéﬁmﬁ nlaldng pGEM®-T easy vector
(Promega, USA) uaztneidnguuaiide Escherichia coli (E.col) &neniusg DH5a Iaameila heat shock iteifintsunmy
i ldwmansudanalelnalaei3sm SolGent (SolGent Co., Ltd., South Korea) ensiusnsufionalelns
LLﬁﬁx‘]ﬁ’]mLﬁﬂuﬁ’uﬁ’]ﬁuﬁqmmﬂw&ﬁ'ﬂfﬂuﬁ’m%gj@ GenBank (National Center for Biotechnology Information,
www.blast.ncbi.nih.gov/)
nsAAsIzRdayasIALdanalalng wasEaasauwmeA (bioinformatics)

iarnuianatelndaes full length w898y EgBADH2 Fgannihduiiuasuiuandunsnesaly
saalisunsa Megab (http://www.megasoftware.net/) 'ﬂ’m&uﬁﬂﬂammwfmultiple sequence alignment Aagltlsinsu
ProteinBlast ?Lugﬁwﬂ"ﬂaiﬂ GenBank way ClustalW2 (www.ebi.ac.uk) @ﬁﬂ&uaﬁ"’]\i phylogenetic trees paallsunga
Mega6 1meRT neighbor-joining (bootstrap value 1,000 replicates) wazawAszyf hydrophobic plot saelilsunsy
TM pred (www.ch.embnet.org/software/TMPRED-form.html)
NsudnIRanUasty EgBADH2 Tuthaansuiilasuaniizainindaassaemaila reak-time PCR

penuuUNse S I AaN3dLATIENY DNA ANu5UTu BADH uay Actin lthdurinfudaelusunsy
primer3 (http://simgene.com/primer3) ﬁ\‘i‘ﬁ BADH2_Eg_rt1_F 5-TGTGGACATTGAGAAAGCTG-3' war BADH2-
Eg_rt1_R 5-CCTTCTTCAAGTGGATTGGA-3' WAz Actin A msTuTugede (reference gene) §sid Actin_rt_F
5-AGGGAACATGGTTGATC CTC-3' way Actin rt_R 5-TTGGTGCAGAGAGATTCAGG-3’ @18 DNA ﬁzﬁ“\umﬁwﬂlﬁ
fnauianalelnsaunm 174 waz 150 GUd AAAEL AnTuAnEszALNsudnseanesdy BADH luluthduriniy
Fgsuaniazanaianaeailungn 14 fu fatas 3 91 IneldEu Actin il reference gene 14 cDNA 1311t 300
1 lunF uFAuwULTINAY SensiFast SYBR No-Rox kit (Biolines, USA) LL@JLW?LN@?“?]I@MLLuu”Lf’iLLﬁqmvaﬂﬁﬁ?m
real-time PCR mmmmmmﬁmm DNA Mastercycler ep realplex4 (Eppendrof USA) Tmﬂhﬂ{]mm patl initial
denaturation mmum 95 aaAIALTEA WU 2 U ANNFRE denaturation wammm 94 paAIALEuA W 15 Auh
primer annealing mmum 58 R9ATAMIEE W1 15 AUT uaz primer extension wammm 72 RaFATATE A 111 20
3wt S1uau 45 sau Tnasyiunnsuanseenvesiu Raudiaufufedned 0 §u (control)

N@ﬂ']?ﬁﬂ‘lﬂ”ll»laﬂxa“]"liiﬁ

nslaauiiu BADH anihdutinaiu Ansevidayasauianalalnduaziasssumna

nalaauiiudaemaiin PCR Taeldinswefeanuunldsnmefusu BADH uazld first strand cDNA
Whuusiuny gnansalaaw full length 10s8ld wazliedn EgBADH? iedinszianduiianalelns wudn fawnn 1,512
Awa (Figure 1) taadilana 5 uay 3" Wuanauilanalenswas start uay stop codon ANNATAL AN AeAn A
aralanaduansunsaesiiulsaainawdndaunn 503 nsresiiiu (Figure 2) dlerhandunseesilunAmaned
pnalisunsu TMpred fieAlATzidiuaes membrane spanning region LAz hydrophobic plot WU91 AMAL
nsnazdluiuLlasunanndy EgBADH? {dauilsxnauaes transmembrane domain 81134 4 TAwu Tnendensiafugan
loop A-C Wi NPA boxes (high conserved asparagine-proline-alanine) ﬁL'ﬁlmﬁum?mmum ﬁi@@ﬂﬂm’]mﬁﬁ AU
1 Fumiie Seiuvis NPA agludae 100 nenazdiluusnaasasuilonalalng (Figure 3) ilerhandunsneziiiy
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10481 EgBADH 1131As multiple sequences alignment seldsingy Clustalw2 wudn ssunsaasiituiulasia
WWgNITNaINgu EgBADHZ Heonuwidlew (similarity) fUBi BADH2 feauluferiaag 7 leun wzwin
(Cocos nucifera) (CnBADH; BAV82469.1, 95%) UNKAN (Phoenix dactylifera) (pdBADH, XP008798034.1, 95%)
naael (Musa acuminate ‘malaccensis’) (McBADH: XP009417704.1, 84%) &ulzsm (Ananas comosus) (AcBADH;
OAY76151.1, 83%) 49 lne (Zea mays) (ZmBADH,; NP001105781.2, 80%) avsinalda (Arabidopsis thaliana)
(AtBADH; NP565094.1, 80%) AN (Nicotiana tabacum) (NtBADH; NP001312083.1, 70%) (Figure 4)

1 ATGTCGGTCGCGATCCCTCGCCGCCTGCTCTTCATCGACGGCGAATGGAGAGAACCCGTC

61 CGCCACAAGCGAATCCCCATCATCAATCCTGCCACCGAGGAGCCCATCGGGGAGATACCC
121 GCTGCGACGGCGGAGGACGTGGAGCTGGCGGTGGCCGCCGCCCGGAGGGCTCTTACCAGG
181 AACCGGGGCAAGGACTGGGCCCGCACCTCCGGTGCTGCTCGTGCCAAATATCTCCGTGCG
241 ATCGCCGCCAAGATAACCGAGAGGAAATCTGAGCTGGCTAAGCTAGAGACACTAGACTGC
301 GGGAAGCCTCTGGATGAAGCAGCGTGGGACATGGATGATGTTGCTGGGTGTTTTGAGTAT
361 TATGCAGATCTTGCAGAGGCCTTGGATGGAAAACAAAGAGCCCCTGTATCTCTTCCTATG
421 CAAACATTTAAATCTTATGTTCTTAAAGAGCCTATTGGAGTTGTTGGCTTGATCACTCCA
481 TGGAACTATCCTCTATTAATGGGTGTTTGGAAGGTTGCTCCTGCCTTGGCTGCTGGTTGT
541 ACAGCTATACTAAAGCCATCTGAGCTGGCTTCTGTAACATGTTTAGAGCTTGCTGACATA
601 TGCAAGGAAGTTGGACTCCCTCCTGGTGTCCTAAACATAGTGACTGGGTTTGGTCCTGAA
661 GCTGGCGCTCCTTTAGTATCCCATCCTCATGTGGATAAGATTGCATTTACTGGAAGTACA
721 GAAACTGGTAGAAGGATAATGACTGCTGCTGCTCAAACAATCAAGCCTGTTTCATTGGAA
781 CTTGGTGGTAAAAGTCCCATTATTGTATTTGAAGATGTGGACATTGAGAAAGCTGTTGAA
841 TGGTCTCTTTTTGGGTGCTTTTGGACAAATGGTCAAATATGCAGTGCAACTTCCCGTCTT
901 CTTGTACATGAAAGCATCTCAAAAGAATTCATGGAGAGACTTGTTGCTTGGGCCAAAAAC
961 ATCAAAATCTCCAATCCACTTGAAGAANGTTGCAGGCTTGGACCTGTTGTCAGTGAAGGG
1021 CAGTATGAGAAGATCAAAAAGTTCATTTCAACTGCAAAGAGTGAAGGTGCTACCTTTTTG
1081 TGTGGAGGTGGACGCCCCCAGCATCTAGAAAAGGGGTTCTTTATTGAACCAACAATCATT
1141 ACTGATGTGGACACATCCATGCAAATTTGGAGAGATGAGGTTTTCGGGCCTGTTCTTTGT
1201 ATTAAAACATTCAGCACCGAGGAAGAAGCTGTTGAACTTGCAAATGATACTCAATTTGGC
1261 TTAGCAGGTGCTGTTATTTCAAAGGATCCAGAGCGCTGCAACCGTATATCTGAGGAAATT
1321 CAAGCTGGAATTGTATGGGTAAACTGCTCACAGCCCTGCTTCTGTCAAGCTCCTTGGGGA
1381 GGAAACAAGCGCAGTGGTTTTGGTCGTGAACTTGGGGAATGGGGGCTCGATAACTACTTG
1441 AGTGTGAAGCAAGTGACTGAATACATCTCAGATGAACCTTGGGCATGGTATCCACCTCCC
1501 TCCAAGCTGTAG
Figure 1 The full length of EgBADH?Z of Tenera oil palm (Elaeis guineensis Jacq.).

MSVAIPRRLLFIDGEWREPVRHKRIPIINPATEEPIGEIPAATAEDVELAVAAARRALTRNRGKDWARTSGAARA
KYLRAIAAKITERKSELAKLETLDCGKPLDEAAWDMDDVAGCFEYYADLAEALDGKQRAPVSLPMQTFKSYVLKEPIGVV
GLITPWNYPLLMGVWKVAPALAAGCTAILKPSELASVTCLELADICKEVGLPPGVLNIVTGFGPEAGAPLVSHPHVDKIAF
TGSTETGRRIMTAAAQTIKPVSLELGGKSPIIVFEDVDIEKAVEWSLFGCFWTNGQICSATSRLLVHESISKEFMERLVAWA
KNIKISNPLEEXCRLGPVVSEGQYEKIKKFISTAKSEGATFLCGGGRPQHLEKGFFIEPTIITDVDTSMQIWRDEVFGPVLCI
KTFSTEEEAVELANDTQFGLAGAVISKDPERCNRISEEIQAGIVWVNCSQPCFCQAPWGGNKRSGFGRELGEWGLDNY
LSVKQVTEYISDEPWAWYPPPSKL

Figure 2 The deduced amino acid sequence of EGBADH?Z of Tenera oil palm (Elaeis guineensis Jacq.) The protein

composes of NPA boxes have been shown at underline; (1) NPA (asparagine-proline-alanine), (2) APL

(alanine-proline-leucine and (3) NPL (asparagine-proline-leucine) amino acids.


https://www.ncbi.nlm.nih.gov/protein/NP_001105781.2?report=genbank&log$=prottop&blast_rank=1&RID=F8TH6HEA014
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THpred output for EgBADH
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Figure 3 The hydrophobicity plot of EgBADH2 amino acid sequence of Tenera oil palm (Elaeis guineensis Jacq.)
analyzed by TM pred program. The X-axis represents the amino acid 1-503 residuces. The area above the
x-axis indicate the hydropobic amino acid residuces. The protein composes of 4 hydropobic domains and
NPA boxes; NPA (Asn-Pro-Ala), APL (Ala-Pro-Leu) and NPL (Asn-Pro-Leu) amino acids.

Figure 4 Multiple amino acid sequence alignment analysis of EgBADH?2 protein using ClustalW2 compared with
BADH proteins reported in certain plant species such as Cocos nucifera (BAV82469.1) Phoenix
dactylifera (XP008803742.1), Musa acuminate ‘malaccensis’ (XP009417704.1), Ananas comosus
(OAY71391.1), Arabidopsis (NP196579.1).

devndrdunssesiluzesiy EgBADH2  13ANEHANIANNANRUSI TR mUINgFaniudy  BADH2
finenuluiaaiineng I aiadali phylogenetic tree Wudn Tishiu EGBADH 4natlungu Betaine aldehyde
dehydrogenase 48 EgBADH? Hpnnudiiudidddmunnislndiatuiiu BADH? luflmwanesiin Tna BADH? 184
ndutingtu (EgBADH?) Hanudnsiusindtaunniy BADH2 TuBuUnuaN (PdBADH2; XP008798034.1) WaTasnig
(CnBADH2; BAV82469.1) uenanileislnd@afufiedu v wiu wieldfs (A0BADH2) ndaenivg malaccensis
(MaBADH?2) 41w (ZmBADH) wazduilzsn (AnBADH?2) \ilusiu (Figure 5)
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AoBADH2
MaBADH2
BADH2 //
PJBADH2 , ZmBADH2
CnBADH2 \ e _—
hk',-"'w 2’1__% // ’_____--/'——-
v % = —
EgBADH2 x
T AnBADH2
BnBADH1 — ~ CpBADH2

AtALDH1

0.02

Figure 5 Phylogenetic tree among different species of plant that was constructed based on deduced amino acid
and sequences of EgGBADH?2 by neighbor-joining method with 1,000 bootstrap replications using MEGA6

program.

NNsuARIRaNUadE Y EgBADH2 lulhanindunlasudanitzannindnaainiainaiia real-time PCR

NIANHIFLMLLINTUAANDBNTBNEN EGBADH2 latmalla real-time PCR lugenaeaduiauiilés
ANM11ALN WA 14§ WUdn sFUNNTLaAIRanTeEy EgBADH? Tugaaina il g5 an1azain (‘1’71' 0 )
fnsuanseanesdurnniign wini 1£0.04 uiliflranamansnsfuneadaiuidle ldsannzanain w1 uaz 2 5
flasfumnuidasiu 95% aRAYNGL 0.87+0.07 uAY 0.74+0.53 MINANGL (Figure 6) dvFudaaanituiinns
Lme@@ﬂﬁ@ﬂﬁ'mm A8 12919877 6 $u wdsanldFuANIzaN AL SENAL 0.0240.01 uiliTiANLLANFNTIN A TR
filutadnan 8 A 14 5y ndsannldFuganinzantindians (Figure 6) Tagluuunisuanseanaestiu EgBADH2
finnsuaneanILLAAAY (down regulation) 1ila1#3aN 9z INATNENIWIET

1.40 -
1.20 -
1.00 -
0.80 ~
0.60 -

4d 6d 8d 10d 12d 14d

Relative Expression
EgBADH2/Actin

Sampling time (days after treatment)

Figure 6 Relative expression of EGBADHZ2 gene in leaves of Tenera oil palm (Elaeis guineensis Jacg.) under water
deficit stress which receiving 30% of PEG for 14 days. Different letters on the boxes indicate significant

differences at P<0.05 according to DMRT.
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Abstract

The objectives of the research were to study; 1) the operational practices of the new generational
agricultural community-based enterprises, 2) opinions about smart agricultural community-based enterprises
3) the relationship between the operation of the new generational agricultural community-based enterprises and
opinions about those enterprises and, 4) problems of and suggestions for new generational smart agricultural
community-enterprises. The sample set consisted of 60 entrepreneurs who work in new generational agricultural
community-based enterprises. Data were collected by interview, and were statistically analyzed using frequency,
percentage, mean, standard deviation and Chi-square test. The results of the research revealed that almost all of the
entrepreneurs were female, of age 51 years old and older, and were married. Further, most of them had completed
secondary school or an equivalent, and their businesses were operating at a healthy level with income of more than
300,000 Baht/year, and expenses of less than or equal to 100,000 Baht/year. Most of them had been conducting their
business for a year. The study of the overall opinion of entrepreneurs showed the high level (mean 4.36). Hypotheses
testing revealed that average income was related to the opinion of the smart enterprise operators at the significance
level of 0.05 (p-value = 0.046). Moreover, the results indicated that the main problems faced by the entrepreneurs who
ran the new generational agricultural-based enterprises related to knowledge and technology. Finally, the suggestions
of the study were that the government sector and/or related agencies should provide learning facilities and technology
for the new-generational farmers to help them build up their knowledge base, to better develop new products, and to

improve group cooperation in order to be more competitive in the future.

Keywords: factors, smart enterprise, community enterprise, new generational agriculture-based enterprise
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Table 1 Opinion of farmers toward intelligent enterprise of young smart farming community enterprises.

(n=60)
The overall of opinion about intelligent enterprise Mean S.D. Level of opinion
1. Four emphases factors include: on time process and potential of 4.38 0.531 Very high
community enterprises, consumers management, usage of
resources efficiency, and innovation
2. Factor affecting intelligent enterprise include: knowledge and 4.38 0.549 Very high
resource, opportunity, and motivation
3. Important things toward intelligent enterprise include: familiar with 4.34 0.530 Very high
others, appreciation, product leader, and best practice
4. Success things for everyone include: effective enterprises, 4.34 0.575 Very high

readiness of staffs, appropriate strategies, solving problem, and

decision making

Grand mean 4.36 0.499 Very high
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Table 2 The relationship between the operation of young smart farming community enterprise and the opinion of

about intelligent enterprise.

(n=60)
) . Level of opinion
Community enterprise Very high High Total % P-value
information number (%) number (%)

Gender

Male 14 9 23 0.268 0.604
(60.9) (39.1) (100.0) (ns)

Female 20 17 37
(54.1) (45.9) (100.0)

Age

20-42 years old 9 10 19 4107 0.128
(47.4) (52.6) (100.0) (ns)

43-50 years old 15 5 20
(75.0) (25.0) (100.0)

More than 51 years old 10 11 21
(47.6) (52.4) (100.0)

Marital status

Single 7 4 11 0.867 0.648
(63.6) (36.4) (100.0) (ns)

Married 21 19 40
(52.5) (47.5) (100.0)

Divorce 6 3 9
(66.7) (33.3) (100.0)

Educational level

Primary school 2 9 12 4.926 0.085
(18.2) (81.8) (100.0) (ns)

High school or equal 13 27 28
(32.5) (67.5) (100.0)

Bachelor's degree or equal 4 5 20

(44.4) (55.6) (100.0)
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Table 2 (continued).

Level of opinion

Community enterprise

. _ Very high High Total X2 P-value
information number (%) number (%)
Level of potential
Good 15 13 28 0.725 0.696
(53.6) (46.4) (100.0) (ns)
Moderate 14 8 22
(63.6) (36.4) (100.0)
Fair 5 5 10
(50.0) (50.0) (100.0)
Average income
Less than or equal to 16 5 21 6.141* 0.046
150,000 Baht/year (76.2) (23.8) (100.0)
150,001-300,000 Baht/year 9 7 16
(56.3) (43.7) (100.0)
More than 300,000 9 14 23
Baht/year (39.1) (60.9) (100.0)
Average expense
Less than or equal to 16 8 24 1.629 0.443
100,000 Baht/year (66.7) (33.3) (100.0) (ns)
100,001-200,000 Baht/year 10 10 20
(50.0) (50.0) (100.0)
More than 200,000 Baht/year 8 8 16
(50.0) (50.0) (100.0)
Experience in implementing community enterprise
1 year 11 11 22 0.637 0.727
(50.0) (50.0) (100.0) (ns)
2-3 years 12 9 21
(57.1) (42.9) (100.0)
More than 3 years 11 6 17
(64.7) (35.3) (100.0)

Ns = non-significant level at 0.05, * = significant level at 0.05.
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Figure 1 Problems and suggestions of young smart farming community enterprises.
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Evaluation of Cane Yield and Agronomic Traits of Ratoon Crops Grown

in a Drought Period of 16 Rainfed Advanced Sugarcane Clones
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Abstract

The ratooning ability or cane yield of ratoon crops in the Northeast of Thailand is relatively low compared to
the potential for the variety. This may be due to the prevailing drought conditions or due to the unsuitability of the
varieties of sugarcane under plant. The objectives of this study were to evaluate the yield and agronomic traits of 16
advanced sugarcane clones that were ratoon-cropped during a drought period (and whose only source of water
was rainfall) and to investigate the relationship between the yield and agronomic traits under different conditions.
The field experiments were conducted in Nong Saeng district, Udon Thani province (sandy loam soil) and
Kuchinarai district, Kalasin province (sandy soil). A randomized complete block design with 4 replications and 16
advanced sugarcane clones were used. The crops were harvested at 12 months and evaluated for yield, C.C.S.,
and various agronomic traits (millable cane, stalk diameter and stalk length). The sugarcane varieties showed
significantly different traits, and environment was also significantly connected with variations in millable cane, stalk
diameter, stalk length and cane yield. Furthermore, the interaction of genotype and location had significant
influence on cane yield, C.C.S., millable cane, stalk diameter and stalk length. The sugarcane genotype KK3
showed high cane yield when grown in both sandy loam soil (Udon Thani) and sandy soil (Kalasin). Whereas the
CSB06-4-162 and MPT02-458 types showed high yield when grown in sandy soil, the KK06-501, 91-2-527, MPT03-
166, RT2004-085 and LK92-11 types showed high yield when grown in sandy loam soil. In addition, the agronomic
traits, such as millable cane and stalk length, were positively correlated with ratoon crop yield. Therefore, based on
the results, it can be concluded that the factors discussed above contribute to the ratooning ability or cane yield of

ratoon for rain-fed sugar cane grown under drought conditions in the Northeast region of Thailand.

Keywords: yield component, stalk length, stalk diameter, C.C.S., varietal selection
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Figure 1 Rainfall, minimum and maximum temperature of ratoon crop at Udon Thani province (a) and Kalasin
province (b) during 2015 to 2016.
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Figure 2 Soil moisture content at Udon Thani province (®) and Kalasin province (0) measured at 0-15, 15- 30,

30-45, 45-60, 60-75 and 75-90 cm of soil depth at 4 (a), 6 (b) and 8 (c) months in ratoon crop during
2015 to 2016.
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Table 1 Mean squares from combined analysis of millable cane, stalk diameter, stalk length, cane yield, C.C.S.
and germination percentage at 12 months in ratoon crop of 16 sugarcane advance clones grown under

rainfed conditions at Udon Thani province and Kalasin province during 2015 to 2016.

Stalk
Millable cane Stalk length  Cane yield Germination
Source of variation DF ) diameter ) C.CsS.
(stalk/rai) (cm) (ton/rai) percentage
(mm)
Location (L) 1 7476x10° ** 1246 **  2079x10° ** 1150 ** 0.23 3812.76 **
Rep. within L 6 2931x10° 5.43 269 1.01 0.79 30.71
Genotypes (G) 15 4162x10° ** 12.61 ** 2114 ** 5.08 ** 10.18 ** 200.88 **
GxL 15 3237x10° ** 5.14 ** 471 * 477 ** 5.78 ** 201.63 **
Pool error 90 2458x10° 1.84 236 0.41 0.44 22.69
C.V. (%) 8.51 5.52 8.12 11.14 5.03 8.47

*** = Significant at 0.01 and 0.05 probability levels, respectively.
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W Wuanandenmegelusaningasonil Idun Wi MPT03-166, RT2004-085, KK06-501, KK3, 91-2-527
uaz LK92-11 (Table 2) WughiiAn 3.4.104. ga léun Wug NSUT08-22-3-13, RT2004-085, MPT02-458, LK92-11 Uz
KK3 ﬁuﬁﬁﬁm@ﬁ?ﬁum‘nm@mp eun g TBy27-1385, KK3, MPT02-458, CSB06-5-20, KK06-501, LK92-11 uay
CSB06-4-162 wnuziAenfiulufuANHEnIeNaneAs wudn Wi§ MPT03-166, RT2004-085, KK06-501, KK3,
91-2-527, LK92-11 uaz TBy28-0348 fuaudnsialsgaluuansnaiunieadfanniiug Kk3 waz Lko2-11 Sailuiug
MIagal (Table 3) anmouzauIAdUNIBAUENANA Wl CSB06-2-15, MPT03-166 uway RT2004-085 HANgaNdn
WUEAIIAA0L A9l RT2004-085, KK06-501, Kps01-12, CSB06-4-162, MPT02-458, KK3, KKO7-478, LK92-11,
CSB06-5-20, 91-2-527 uaz TBy28-0348 fpmuisinludnmniranuaniaigs
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21 uaz RT2004-085 luanifidnmnemnanianems wud Wug CSB06-4-162 ﬁfﬁmf;uz{i’]ﬁ@ié@q@m%QLLMﬂﬁiﬂq@ﬂﬂ
WughmageUa 3 Wug (Table 3) dawiugTitnunedurinugudnansdngs Aa CSB06-4-162, RT2004-085, Kps01-12,
MPT02-458, 91-2-527, TBy28-0348, KK3, CSB06-2-15, KK06-501 llay MPT03-166 u@muﬁ@mnﬁﬁuﬁ 91-2-527,
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Table 2 Cane yield, C.C.S. and germination percentage of 16 sugarcane advance clones in ratoon crop at Udon

Thani province and Kalasin province during 2015 to 2016.

Cane yield (ton/rai) C.Cs. Germination percentage
Variety
Udon Thani Kalasin Udon Thani Kalasin Udon Thani Kalasin
KK06-501 10.70 ab 110 g 13.10 de 15.00 a 68.80 abc 40.00 ef
KKO7-478 9.00 cde 1.90 ef 13.87 b-e 9.67 f 64.47 bcd 48.00 cde
NSUT08-22-3-13 6.23 g 1.93 ef 15.37 a 14.67 ab 57.33 efg 44.67 def
RT2004-085 10.83 ab 2.47 cd 15.20 a 11.00 e 60.67 def 58.33 abc
CSB06-2-15 7.23 fg 1.50 fg 11.03 fg 12.00 de 59.17 d-g 52.00 bcd
CSB06-2-21 6.40 g 297 b 11.37 f 13.00 cd 49.33 h 60.00 ab
CSB06-4-162 9.17 cde 413 a 13.63 cde 15.33 a 67.70 abc 63.33 a
CSB06-5-20 9.50 b-e 117 g 12.87 e 13.67 bc 69.53 ab 42.33 def
TBy27-1385 9.43 b-e 1.67 ef 11.67 f 12.00 de 73.63 a 48.00 cde
TBy28-0348 9.50 b-e 1.77 ef 13.23 de 13.33 ¢ 54.87 fgh 39.33 ef
MPT02-458 8.33 ef 3.90 a 15.03 ab 15.33 a 71.27 ab 52.33 bcd
MPTO03-166 11.57 a 2.90 Bc 10.07 g 12.00 de 52.73 gh 52.33 bcd
91-2-527 10.43 abc 2.07 De 13.77 b-e 11.33 e 64.60 bcd 51.67 bcd
KK3 10.47 abc 3.83 A 14.27 a-d 14.67 ab 71.60 a 63.33 a
LK92-11 10.30 a-d 1.73 ef 14.70 abc 13.67 bc 68.33 abc 36.00 f
Kps01-12 9.10 cde 113 G 13.43 cde 15.00 a 62.40 cde 37.00 f
Mean 9.26 2.31 13.27 13.167 62.481 49.917
F-test . o ok . . .
C.V. (%) 9.3 11.3 5.36 4.69 5.73 11.35

** Significant at 0.01 probability levels.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=0.05.
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Table 3 Millable cane, stalk diameter and stalk length of 16 sugarcane advance clones in ratoon crop at Udon

Thani province and Kalasin province during 2015 to 2016.

_ Millable cane (stalk/rai) Stalk diameter (mm) Stalk length (cm)
varety Udon Thani Kalasin Udon Thani Kalasin Udon Thani Kalasin
KK06-501 9,443 ab 1,667 h 29.13 bed  21.00 abc 262.00 a 136.00 def
KKO07-478 8,939 bc 2,800 ef 27.37 cd 20.00 bcd 240.70 a-e  149.70 bcd
NSUT08-22-3-13 6,141 g 2,533 fg 28.77 bc 20.00 bcd 195.60 f 119.00 fg
RT2004-085 9,590 ab 3,167 de 29.50 abc  22.67 ab 263.80 a 155.70 bcd
CSB06-2-15 7,128 efg 2,066 gh 3157 a 21.67 ab 210.90 ef 112.70 g
CSB06-2-21 6,747 fg 3,800 ¢ 27.63 bcd  18.33 cd 22450 b-f  140.70 de
CSB06-4-162 9,010 bc 5,322 a 28.23 bcd 23.67 a 257.30 abc 168.30 ab
CSB06-5-20 8,844 bcd 1,933 h 2483 e 18.67 cd 236.70 a-e  146.00 cd
TBY27-1385 8,674 bcd 2,133 gh 26.33 de 17.33 d 221.80 cf 117.30 fg
TBy28-0348 9,113 abc 1,922 h 26.23 de 22.00 ab 231.80 a-e 143.70 cd
MPT02-458 7,707 def 4,400 b 29.20 bc 22.33 ab 253.50 abc 180.30 a
MPT03-166 10,260 a 3,667 cd 29.97 ab 21.00 abc 21460 def 123.00 efg
91-2-527 9,354 abc 3,867 bc 27.23 cd 22.33 ab 233.30 a-e 180.30 a
KK3 9,365 abc 4,378 b 27.57 bed 22.00 ab 249.90 a-d 163.00 abc
LK92-11 9,333 abc 2,067 gh 27.70 bed  20.67 bc 237.00 a-e 124.00 efg
Kps01-12 8,273 cd 1,767 h 29.03 bc 22.67 ab 260.20 ab  140.30 de
Mean 8620.23 3038.92 28.14 20.938 235.77 142.79
F-test . ok ok ok . .
V. (%) 7.23 10.59 4.46 6.92 8.05 7.41

** Significant at 0.01 probability levels.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=0.05.
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Table 4 Relative yield compare to check varieties (KK3, LK92-11 and Kps01-12) at Udon Thani province and
Kalasin province during 2015 to 2016.

KK3 LK92-11 Kps01-12
Variety
Udon Thani Kalasin Udon Thani Kalasin Udon Thani Kalasin
KK06-501 105 50 105 110 118 168
KK07-478 88 50 88 110 99 168
NSUT08-22-3-13 61 50 61 112 68 171
RT2004-085 106 64 106 142 119 218
CSB06-2-15 70 39 70 87 79 132
CSB06-2-21 62 77 62 171 70 262
CSB06-4-162 89 108 89 238 101 365
CSB06-5-20 93 30 93 67 104 103
TBY27-1385 92 43 92 96 104 147
TBy28-0348 93 46 93 102 104 156
MPT02-458 81 102 81 225 92 344
MPT03-166 113 76 113 167 127 256
91-2-527 98 54 98 119 111 182
KK3 - - 100 223 113 345
LK92-11 100 45 - - 113 154
Kps01-12 88 29 88 65 - -
® Udon Thani O Kalasin (a) ® Udon Thani O Kalasin (b)
14 4 y =0.0013x - 2.2953 14 y = -0.1065x + 12.261
= 12 4 R? = 0.95™ KKﬁ':;;::&s E 12 R =001 KKﬁ’so;ﬁ:.;D;f:ss
= 10 4 = 10 4 ]
E . . . v é . oy .= .
E 6 - +00. E‘ 6 [ S T ¢
u: 4 47 a,?oimax 0 = KK%SOBUMONSE 2 4 1y=o2i0m-2002 C'?Eg-n;gruuss
S 24 ) _O:é 00° O MpTO2 458 e =097 © 2 Rz015 g CUoo | ®r=010
0 . L i or :Io‘sa-- o . o o Or= 0‘39.
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— 12 4 R*=0.19 : MPT.U:MG s
‘g 0 4 . % . .. RT2004-085
£ 8 [ C.
E 6 - ,O.'
> CSB06-4-162 !
2 4 4 y=00244x - 1.177 KK30O ©-iMPTO2-458
8, Re = 032" OaP) ‘:%Oo ° e
0
50 100 150 200 250 300

Stalk length (cm)

Figure 3 Relationship between cane yield and millable cane (a), stalk diameter (b) and stalk length (c) in ratoon

crop at Udon Thani province (®) and Kalasin province (o) during 2015 to 2016.
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Fermented Fish around the Ubol Ratana Dam: Development Approach for Enhancing Fermented
Fish Production to Standard of Ban Non Por Daeng Fish Processing Community Enterprise,

Non Sang District, Nong Bua Lamphu Province
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Abstract
Fermented fish is an important agricultural product that is made by various communities that are based
around the Ubol Ratana Dam (URD). A preliminary study of the community enterprises based around the URD
showed that there were 115 community businesses that processed fish into fermented fish. However, only 10 of
those enterprises had and were following standards’ certification. The other community-based enterprises, such as
the Ban Non Por Daeng (BNPD) fish processing community enterprise located in Kok Yai sub-district, Non Sang

district, Nong Bua Lam Phu province, operate their fermented fish products businesses without certification of
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standards. These observations led the researchers to examine how communities such as the Ban Non Por Daeng
Fish Processing Community Enterprise (BNPD-FPCE) could take steps to ensure that their fermented fish production
took place according to the relevant certified standards. Therefore, participatory research was conducted over the
period of June 2013 to July 2014 in order to identify and decide upon fermented fish production development
guidelines for the involved community-based enterprises. The results revealed that BNPD community was
an agricultural community that operated under the corporate social responsibility (CSR) guidelines of the Electricity
Generating Authority of Thailand at URD. The needs assessment conducted indicated that the BNPD-FPCE faced
4 main developmental issues, which were as follows: 1) the need to improve production buildings and facilities
2) the need to bring production into line with standards 3) the need to develop better management and 4) the need
to improve and expand product marketing. An initial action plan prepared to bring fermented fish production into
line with standards includes the steps of coordination with agency partners, obtaining advice from fermented fish
production experts in order to improve knowledge and skills, visiting fermented fish community enterprises that
currently have and operate according to standards certification, and lastly collaboration by all parties to obtain
certification and upgrade production processes according to those standards. Finally, the research points to the
following 4 points of action that need to be followed in order to raise the BNPD-FPCE fermented fish production to
standard; 1) buildings should be developed according to the guidelines of primary GMP 2) product and production
methods need to be improved to meet food and drug (FDA) standards, local product standards, OTOP standards
and relevant certification standards 3) management should be developed through increased funding and staff
members and 4) marketing activities should be improved by expanding marketing staff and increased use of online

resources.

Keywords: agricultural extension and development, Primary GMP standard, FAD standard, local product standard,
OTOP standard
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Figure 1 Map of study site.
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Abstract

The objective of this study was to analyze the factors affecting the perception of and adaptation to climate
change of table grape farmers. The sample population was 86 table grape farmers from Ratchaburi, Samut Sakhon,
Nakhon Ratchasima, Nakhon Pathom and Saraburi provinces. Simple random sampling was employed. Data was
collected via construct-interview. The statistical testing consisted of percentage, mean, standard deviation, and
multiple regression (with backward elimination). The results were as follows: 1. Basic data. Most of the farmers
(73.30%) were male, and their average age was 46.82 years. Half of them (50.00%) had a primary school or lower
education level. For most of them (81.40%), grape growing was their main occupation, and they had an average of
10.15 years of experience in the grape growing field. 2) Economic factors. The farmers produced an average yield
of 34.83 tons per year. Their average gross income from grape production was 1,770,663 Baht per year, and their
average cost of grape production was 647,383 Baht per year, leaving them with average net income from grape

production of 1,123,280 Baht per year. 3) Social factors. Most of the farmers (80.23%) had never received any form
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of grape production training and most of them (84.88%) had never been members of a group. 4) Cutivation.
The most common varieties of grapes grown were the Black Opal and White Malacca ones, and the average size
of plantation was 10.31 rai. Most farmers (60.47%) planted grapes on the upland and 55.81% of them did not use
plastic roofs and nets. 5) Factors that related to the farmers’ perception of climate change included occupation,
group membership, planting method and physical evidence for climate change. 6) Factors that related to the
farmers’ adaptation to climate change included occupation, grape growing experience, net income from grape
production, training, grape varieties, physical signs of climate change on the grapes and their production, and soil
fertility. The findings indicate that the farmers consider there are two ways of adapting to climate change, and these

are to use plastic roofs and nets and to move their areas of cultivation from lowland to upland areas.

Keywords : perception, adaptation, climate change, table grape
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STAUNNTTUS FETALNANTENU sEAUNNSUSUAY FEAUAZUUY
Fuduan NANTENLININ U5usianIn 2.26-3.00
FuFtunans NANTENLLNUNAS U5usadunans 1.51-2.25
FuFlen HANgENUDY Ususaries 0.76-1.50
Tadsug Tadngeny TdiFusn 0.00-0.75

Table 1 Detail of variables using in multiple regression equation.

Variables

Description

Sex (X,)
Age (X;)
Graduated (X,)

Occupation (X,)

Experience (X;)

Yield (X,)

Income from grape production (X,)
Cost from grape production (Xg)
Net income from grape production (X,)
Grape training (X,,)

Group member (X,,)

Table grape varieties (X,,)

Planted grape area (X,,)

Planted method (X,,)

Male = 0, female = 1

Years

Primary school or below = 0,

Junior high school or equivalent = 1,
Senior high school or equivalent = 2,
Bachelor's degree or higher = 3
Main occupation = 0, Part time = 1
Years

Tons per year

Baht per year

Baht per year

Baht per year

No =0, Yes =1

No =0, Yes =1

White Malaga = 1, Black Opal =

Rai

Lowland area = 0, upland area = 1
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Table 1 (continued).

Variables Description
Plastic roofs and net (X,5) No =0, Yes =1

Effect of climate change on grape production in physical (X,s) No = 0, less = 1, Moderate = 2, high = 3

Perception of climate change on grape production (X,,) No = 0, less = 1, Moderate = 2, high = 3
Perception of climate change on insect and weed (X,,) No = 0, less = 1, Moderate = 2, high =3
Perception of climate change on life style (X,,) No = 0, less = 1, Moderate = 2, high =3
Perception of climate change on household economy (X,,) No = 0, less = 1, Moderate = 2, high =3
Perception of climate change on soil fertility (X,,) No = 0, less = 1, Moderate = 2, high =3

Perception of climate change on grape production in physical No = 0, less = 1, Moderate = 2, high = 3
(X50)
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Table 2 A perception to climate change of table grape.

Variable Coefficient S.E T-statistics Prob.
o, 0.171 0.266 0.759 0.449
X, 0.270 0.088 3.050 0.031**
X 0.245 0.093 2.638 0.010***
Xia -0.123 0.069 -1.773 0.079*
X 0.866 0.083 10.316 0.000**

o

R-squared = 0.602, Durbin-Watson (D.W.) statistics = 1.802, F-statistics = 30.675 (Prob. = 0.000), White heteroskedasticity (x2)
statistics = 16.677 (Prob. = 1.618).
* Significant at the level 0.10, ** significant at the level 0.05, *** significant at the level 0.01.
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Table 3 Adaptation to climate change of table grape.

Variable Coefficient S.E. T-statistics Prob.
a, 0.922 0.296 3.107 0.002
X, -0.265 0.219 -2.055 0.043**
Xs -0.011 0.006 -1.696 0.093*
X 0.000 4.16E 2.215 0.029**
X0 0.262 0.129 2.025 0.046**
X5 0.200 0.112 1.779 0.079*
X 0.333 0.113 2.945 0.004***
X 0.266 0.076 2.943 0.004***

NS

R-squared = 0.374, Durbin-Watson (D.W.) statistics = 1.998, F-statistics = 6.662 (Prob. = 0.000), White heteroskedasticity (XQ)
statistics = 21.479 (Prob. = 0.921).
*Significant at the level 0.10, ** significant at the level 0.05, *** significant at the level 0.01.
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Abstract

At present, maize production is being affected by various aspects of worsening climate change, especially
drought. Drought in combination with improper nutrient management during maize production not only results in
increased product costs but also leads to reduced productivity. Therefore, the objective of this study was to
investigate the effects of nutrient management and organic fertilizer on the response of maize that was grown in
fields in Kamphaeng Saen from which rice had just been harvested. Randomized complete block design (RCBD)
with 4 replications and 9 treatments were used. It was found that the application of chemical fertilizer based on crop
removal tended to give the highest values for ear weight (2,134.55 kg/rai), ear without husk weight (1,736.28 kg/rai),
husk weight (398.26 kg/rai) and grain weight (1,491.22 kg/rai). Next best was the application of chemical fertilizers
based on soil analysis combined with organic fertilizer, and this system produced values of ear weight (2,070.20
kg/rai, ear without husk weight (1,723.94 kg/rai), and grain weight (1,464.72 kg/rai). In addition, site-specific nutrient
management alone, or in combination with organic fertilizer, resulted in the highest N concentration in the grains
and P concentration in the leaves. The highest K concentration was found in the stems. However, the use of chemical
fertilizers alone or in combination with organic fertilizers also increased the concentrations of OM, Available P,
Exchangeable K, Ca and Mg in soil after planting compared with levels in the soil before planting to a 20 cm depth.
Finally, the application of chemical fertilizer based on crop removal increased yield and gave the highest economic

return for maize production (10,461.24 Baht/rai).

Keywords: maize, chemical fertilizer, organic fertilizer, Kamphaeng Saen soil series, economic return
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A8N9ANEN
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q. umﬂﬁu ﬁml,ﬂu%mmuml,l,w\umu(Kamphaeng Saen soil series, Ks; Typic Haplustalfs; fine-silty, mixed, semiactive,
isohyperthermic (Soil Survey Staff, 2003) uneaesiisznendan 36 wases uaz LLﬂmmﬂmmmﬂfm 4.0 AT
WAZENY 4.0 AT AU 7 W01 N3reIzynaseuwdnauna 0.60 Lums Imﬂﬂ@uﬂmq‘lﬁwm@mmmqﬂmauwuquﬂmﬂn 339
nudeyanananresdninaleniz 3 wnanae dwiuasynaunalssunn 0.5 wns Tnefiuiuiasluusias
LUAEREVINGL 2.0 X 2.0 ANTININAT ANURIRNNINARBILLL Randomized Complete Block A uau 4 4 9 ANFLNARDY
‘Emmm@%ﬁﬂmmﬁﬁwmm Thuanaldlu Table 1 Anvdiuniafiusetnsduneulgnuasndslgnluusazutlaseios
FsrAuANNEN 0-20 1. WWieA AT TTANTANNSNNENNLAZLAT TR AL Tnelda5umsgu (Nation Soil Survey Center,
1996) Uszneusae nisnszanavesaynIAny tnens ims Nethu e ldsnmdaudusiatn windu 1.1 anwnns
ﬁwiﬂﬁwmnmmnmumummﬁmmqmugu 25 a9ATalditd (electrical conductivity: ECe) auviadansueu Tnens
Walkley and Black titration 8uviaeiifg Auanainauvisdafuaunmmae 1.724 Tulnsiausan Iels Kjeldahl method
WoanasaTiTulszTum 1aed Bray Il Tnuna@esuaziuafiuanasulélnaaindag 1 M NH,0Ac pH 7.0

nsnanileawisdiensdnlaneusvi wiewmnanisiasviumanden Sagauiildluntsnanldun yaula
yaln uazlalalus dmsndawindu 40:40:20 ﬁm”mummam‘imG'mmliﬂmLﬂmm”miﬂ'mumnmﬁﬂﬁlﬁﬂﬁu
yinmsudndnanudaduszazioan 3-6 ineu uazyinnisnaunesilandn yn - 15 5 mnuumﬂwmwimmumnmm
fiulalalust wmummmmwumLﬂuclfamwa“luﬂmmmﬁmu MmmnuumL@mﬂwmm%mm@mm Lmﬂwim
azgnanaeshldvieaufounazvieaufiu  wdagnanaeslldmzunsadnida Lumwimmm:gnmaq@ﬂummeu
doudlni lldaunaazgninguld uasilvel mﬂﬁuﬁﬁmﬁLmmw’ﬂﬂauﬁﬂ’mummgm 1 pH (dumsin Wi 1:2)
AOAC (2000) dnwn s i (electrical conductivity: EC) (At winif 1:10) (Jackson, 1958) Buvizedng (organic
matter, OM) Tneidd Walkley-Black (Walkley and Black, 1934) Tulnsiau (total N) 1neids Kjeldahl Method Weanasa
(total P,0,) Tasnselaamaansa HCIO,HNO, (1:1) ANt A AgaganaTaN ammonium metavanadate
Sapnududugaeieios spectrophotometer uazlwunaiian (total K,0) laenisdeasaensa HCIO,HNO, (1:1)
(AOAC, 2000) uAaLTEN (total Ca) wazunnid@ew (total Mg) (AOAC, 1990) (Table 2) ﬁﬁldﬂﬂauﬁﬂ’ﬁmﬁﬁmqmﬁLL@”
BuusnemmsenndanuaNnsg e urEdensiitnisnEng (mmmmimwm 2557) AMNHANNTIATIEH
mm‘wmﬂmmmummmmmumuwuﬁmmmwuwm@mmuuﬂmmmmuumwlﬁumiﬂi”mm”mmuummqmuLL@W
n19tlsziiumINgANANYIIIRIAU (1BL eddusial, 2548: Soil Survey Division Staff, 1993) Wudn Auflaanaiflusina
1unans (pH 7.9) Sunnudurizadnguiunans (2.1%) W@@W@ﬁ*@ﬁﬂuﬂ?:‘lmﬁqqmn (78.5 wun./nn.) Twunaiden
ﬁLL@ﬂLﬂ?iﬂuvLﬁgqmﬂ (161.8 {N./NN.) (Table 1) ANAIAINANUINIAUUASAINT]HANNAIHNFBINTTDINT TN
Fafunmanesii 1 Tadl4i]e Fafunmanesii 2 fepdauAdiazihudas  10-5-5 nn. N-P,05-K,0/1¢
(NBATIMNERAT, 2553) FAFUNNMAREST 3 ﬂﬁﬁqﬁmﬁmiq 8-1.5-2 nn. N-P,0.-K,0/l3 Tmaldllsunsu Simcorn
(e, 2555) SaFunmaaesd 4 fleseutlasdng 5-0.1-0.06 nn. N-P,0,-K,0/1¢ Taaildlisunssu Onfarm Thai LDD
(NBNR1TVRAULATINENTNENNTAY, 2553) FNFunIMAanedl 5 {lepdeuwinBunnsise umanaesdialng
finalufunananfe 15.6-2.9-3.8 . N-P,0-K, o/ls (asgms Taanand uazAny, 2554) LAazAIANNIRRBNINAKAR
# 1,000 nn./l3 wuEREnFunsmaaesd 6 B9 9 Wunsldfemigtuuusing o sauiuilegunsd s 50 nn./ls
TanadipziaNtRENI AR s g ullaBune (nsudginisinens, 2557) (Table 2)
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Table 1 Initial properties of soil and organic fertilizer used in this experiment.

Properties Values Interpretation Properties Organic fertilizer ~ Standard*
pH (1:1) 7.95 Moderately alkaline pH (1:2) 6.93 5.5-8.5
ECe (dS/m) 0.61 Non-saline EC (1:10 dS/m) 4.23 <10
Organic matter (%)" 2.10 Moderate Organic matter (%) 25.51 >20
Total N (%)” 0.05 Very low Total N (%) 0.74 >1.0
Avai. P (mg/kg)” 78.52  Very high Total PO, (%) 1.34 >0.5
Exch. K (mg/kg)” 161.88  Very high Total K,O (%) 1.00 >0.5
Exch. Ca (mg/kg)” 127411 High Total Mg (%) 1.01
Exch. Mg (mg/kg)” 197.81  High Total Ca (%) 0.85
Texture (%)” - Loamy sand

Remark: "= Walkey and Black method (Walkley and Black,1934), #= Kjeldahl method (Jackson, 1965),
¥= Bray Il method (Bray and Kurtz, 1945), ¥ = Extracted with NH,0Ac pH 7.0 (Pratt, 1965),

*'= Pipette method (AtW1A9EiNTARTNLIgAINEN, 2548).
* NINRTINNTNERAT (2557).

Lm?ﬂuﬁu‘imﬂ%mLminmraﬂmzﬂi”uﬁuﬁﬂ@Jﬂlﬁﬁ,ﬂuém Sl dusasgelezanns 20 Tl antu Ugndnalna
TneveanlNaRNgNAL 2-3 AR %QLLﬁi@wquﬁu 0.35 LuA3 Lﬁlaﬁﬁm‘mmmﬂiﬁ 15 3 nauueniuae 1 susievqu
ldtlenadl Tdun gise (46-0-0; 46%N) lauenTublonneann (18-46-0; 46%P,0,) uarlwunaiieunaalss (0-0-60;
60%K,0) TneutisldlegFy 2 pf pRiazrisEnm Az FInARes Lﬁfa%’ﬁﬂwmﬁmﬂﬂﬁ 20 uaz 40 dundsign
1] @umiael 1 ﬂ%\i‘ﬁ“ﬂ’m 20 Fundailgn @’mffui%%u@"uLL@Wﬂ@ﬂLﬂﬁﬁmmauﬁmdmlﬁﬁﬁﬁuau

m’]ﬂmﬂum@mm@m@mmwmmﬂimfﬂum@m@mmw‘ﬂwm@mﬁm Immﬁumumamqm 8 mummﬂmﬂ@m
Wun shwindniaden dnindndenaw@en dwinuda dmings waziwein 1,000 wis andusendaung
dowwmitlanuiilu 5 dou Ae WwWan 49 waen adu uwarluaesinaine WhiBieszipnududussddulngnau Weanass
wazlnunaiFunanan indeyananan a9AUsENaUNANAR LazANITNTII8951ABIU1ILATIETAY MK
mm (Analy3|s of Vanance) Wﬁ?@m\m_l?ﬂummummLmnmqmmmmmimh Duncan's Multiple Range Test (DMRT)
flezdupanuidedty 95% NIAUIMEARLUNUNINATETAansTne lden diunaneuunusieasiunu  (Benefit-Cost
Ratio: BOR) aansmiandilefiansanyaduaneuuitinnndnitatesndnyasdunu lamssanissigeis
\NERUAT ez audasiiAn BCRaNNNGN 1 waneaaud namaLULURldANNsasuasiiinnnd funuideadely
vieathaleefigawin 1 wneaaudn  wameuwnuiildannnisasuiiwinfuadaneiideldned  (asnuss
Loy wazenaz, 2561) Toed]
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Table 2 Detail of treatments.

Treatments Describes Symbols (Kg N-P,0.-K,O/rai)
T1 Control Control 0-0-0
T2 Chemical fertilizer based on soil analysis (DOA)l/ IFoon 10-5-5
T3 Tailor made fertilizer” TMF 8-1.5-2
T4 Onfarm Thai LDD* IF oo 5-0.1-0.06
T5 Chemical fertilizer based on crop removal’ IFer 15.6-2.9-3.8
T6 Chemical fertilizer based on soil analysis (DOA) + IFpon + OF 10.4-5.8-5.5

organic fertilizer of 50 kg/rai

T7 Tailor made fertilizer + organic fertilizer of 50 kg/rai TMF + OF 8.4-2.3-2.5
T8 Onfarm Thai LDD + organic fertilizer of 50 kg/rai IF op + OF 5.4-0.9-0.56
T9 Chemical fertilizer based on crop removal + organic IFg + OF 16.0-3.7-4.3

fertilizer of 50 kg/rai
Remark: ’ nsu3annnsinems (2553), 2 iriiel enmetiund (2555), ¥ naddnranunazddaninegnnsau (2553), ¢ Estimating fertilizer
rates based on crop nutrient removal (N, P and K) in maize grain after harvest (15.6-2.9-3.8 kg N-P,0.-K,0O/rai)
(e9ems TOADANT uaTAE, 2554).

NANFANEILAZIANT

aslsznaunanAnuaznanARTRsia i naRE 1A RS

mﬁmmiﬁmﬂ’m’mfawnﬁuﬁgﬂLLuum"N | denalVeadilszneunananuasintnadusdnduansinaiunma
ADA WL mﬂdﬂﬂmﬁtﬁﬂuL‘vifnﬁmmm@mmwﬁﬂﬁu@ﬁﬁﬂwmﬁﬁmiﬂﬁuN@B@m (IFee) Aaualimendniaden
(2,134.55 nn./19) dwindnianuden (1,736.28 nn./19) dvinuden (398.26 nn./l) LL@zﬁ’mﬁﬂmﬁmﬂqﬁ@m
(1,491.22 nn./ld) sesasunAe nsldijaadinnuAnawmsgiBudaniuiedunsd (F,, + OF) uwaznsldijaaiinig
UsnmusrgensiinelUiunanansniutlsduwie (F., + OF) athslsfiniu Sedunadinnisldilaedlpluuusing
saufuiledwadRualiiminuanredanaganinisladeniifoedaion  daduldlfsmmadosfoemide
989 Ripusudan et al. (2000) Fedna 99 uazinasel wuunwn (2552) wasdudmid aels uarAniy (2558)
saihilululddndleedlanansnuassesstmewnsldiudalnaldetnemms (gl nesunauia uazAny, 2561)
luszaizusnaaanisaseyiule ﬁumzﬁﬂﬂﬁuﬁﬂ’@z‘ﬂ@mﬂzﬁ@ﬂﬁmmmm@ﬂm@&m% y feaenadesiuianssu
mstanganeasqawEdau heRanssumstesaanereqawitRuazgaigailefinisldilsduid uazdlenadndly
NANTINNNILRUARNLALARE ] QAR Iwum:‘ﬁ'ﬂ?mmm@@ﬂmiﬁﬂ@mﬂ@i@ﬂmnmmnﬂmxﬁﬁ"ncvﬁ;"nﬁ'zgmLﬁ'@S'uizdﬁqﬂ
denaiulszazvildesBuiimnlandsessgeseanain  uazmslasdeasigaiunsilazees I sl
agetn o Winagaldld (Anmfiiey QRWus wazaniz, 2560) wazeledana i AnanIan e AT LN G
uAnn nanSUdiAA uazAn, 2561; glmTos newunaui uazAnz, 2561) uenaniAuAldlummeaeiy
Auitaneny nsldijeAwidanadanannisgadesigensiaanisszdnsllanAusazis pananansalunsg adu
smpnsldged (Jrym iy, 2552)
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Table 3 Effects of fertilizer application on grain yield and yield components of maize.

) Ear without . . . ) .
Ear weight ) Husk weight Cob weight  Grain weight 1,000 Grain
Treatments ) husk weight ] ) ] ] ]
(kg/rai) (kgrai) (kg/rai) (kg/rai) (kg/rai) weight (kg/rai)
Control 1,749.64° 1,376.74° 372.90° 128.82° 1,247.91%° 321.73°
IFoon 1,898.02%° 1,524.96™ 373.05 166.95" 1,358.01% 295.65"
TMF 1,708.91° 1,366.15" 342.76% 245.35° 1,120.79° 278.60°
IF oo 1,744.76" 1,390.95" 353.80%° 174.69™ 1,216.26™ 280.56"
[ 2,134.55° 1,736.28" 398.26° 245.06 1,491.22° 321.20°
IFyon + OF 2,070.20% 1,723.94° 356.25™ 259.21° 1,464.72% 307.50%
TMF + OF 1,730.78° 1,347.03° 383.74° 165.22%° 1,181.80" 297.50%°
IF oo + OF 1,777.68% 1,583.26™ 191.42° 268.52° 1,314.73%° 280.70°
IFo + OF 1,946.59% 1,640.32%° 306.26™ 192.92%° 1,447.39% 309.03%
F_testw * % ** ** **% *% *%
CV (%) 11.49 13.33 26.90 15.65 13.30 7.04

"Mean within the same column followed by some letter indicated no statistical difference using DMRT.
** = Significant difference at 99% level of confidence.

AN TUIRIE IR luasAlsznaunanAnuastn Tna AR S
msldijanilnauinBunnsinansiansesinamanfa lUiunanan (IF.,) deualianududusesulngau
Dazanlundn (0.86%) guiign (Table 4) visllenailiasunannilelulnsiaunldisnsgandisniunimasesey 7
dJ = 1 dl = a a ql/ v < U 1 A dl U 1
Tenadulunilelimaasyiavinaunssialiiudouds lulnsauludousing o tesigazinfeudanneyludinaes
wandudiusnn iesanniduesmlssnavaednsnezili Aaalsias neafiapden waziewlollune doalunisi
Psnnullsiuuazuanaanain iudauazus (e9gns Toanani, 2543) sasannpe Nsldijoalauadinaihu
Sauriut]eBunael (IFy, + OF) luaneisniumuan (control) dnaliponuidudusaclulnsaunazanlumansings
] [~3 U+ a o+ a a el v v ¥ v 1 Y+ a A ] =
agelsfmunsldapisonnuijedursdiuu ulipnududurelulnaaululugenainisldianiinasatiaumen
dl ] 1 +| a a =R o val Y d’J [ Adgj
anaiiasannistessansilanlaassinaimisainieguvisdaswinliinsazasaesulnsauludnwaasedaduinau
msldfadeinsaniulle@unsd (TMF + OF) adwalimoududuseseanaianazanluasi (0.21%) uaziuén
(0.18%) gangn WaawaFadoalunisaannanuarainuuAnTasNTaNNTLet 19990159 TUTNIINAARTANLIN (E9gND
Taanann, 2543) @9 Ghosh et al. (2010) 918930 MslajaedisnivilepaninalifsuuneanaianiilulssTamd
o & A + P o v o L = a - o 4 A P
WNAY Wesanni]arenilaaaiasauasazlif organic ligand astoginaanuiulsylamiesieanaiasens luanen
msldfadesin  (TMF)  dsnalipoududunasinumadannacasluasuigengn  (2.17%) vsilitdesaindaulug
unaidsnazazanluamuuazludinlne (Vi Jadan, 2540, nauliash WANAIRIn) LazAny, 2551) 2098981
AansldtlmuAdiasipusoniutjedunad  (2.02%) wariloseudlasianiuijeduvisd  (2.02%) el
pdnduresgemandnluludninafiszaziivinaneluszAudngfanauaau (Reuter and Robinson, 1997)

b

anaiiasaniunneasiufuiave Uit liitasensgoues1a8191 9NN 9T A9
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Table 4 Concentration of N, P and K in stem, leaf, husk, cob and grain of maize at maturity stage.
Treatments Total N (%) Total P (%) Total K (%)

Stem Leaf Husk Cob Grain | Stem Leaf Husk Cob Grain | Stem Leaf Husk Cob Grain

Control 0.11° 037" 012 021" 071° | 018" 0157 0.023 0018° 0.165 | 1.99° 028 043 0018" 042%
IFoon 0.16"  0.39° 0.14 0.18" 079" | 0.14® 0162 0.025 0014 0.167 | 1.76° 034 051 0014” 042"
TMF 0.13*° 037"  0.14 0.17® 079 | 0.16® 0167 0.028 0.009° 0179 | 217° 032 042 0009 042%
IF oo 0.12*  012° 013 017 072" | 020 0184 0.026 0014 0.165 | 1.84° 023 043 0014 042"
IFer 0.13*° 043"  0.14 0.18°  0.86° 0.10° 0.180 0.011 0.012° 0166 | 1.83° 039 045 0012° 039
IFoon + OF 0.11° 040" 0.4 0.18" 082 | 0.13* 0173 0014 0017° 0167 | 202 037 046 0017 040%
TMF + OF 0.12* 041 015 0.15° 076 | 021° 0171 0014 0016® 0187 | 1.86°  0.31 041 0.016®  044°
IF oo+ OF 0.11° 041 013 0.16*° 0.77* | 0.14® 0163 0.012 0.014* 0169 | 2.02®° 036 049 0.014° 040°
IFeq + OF 013 045" 014 020 076 | 012 0167 0.010 0.020° 0.168 | 1.87° 033 049  0020° 0.39"
F-test * > ns * * > ns ns * ns * ns ns * *
CV (%) 2211 2826 1890 17.35 1236 | 37.76 1372 60.38  38.58 8.04 | 1321 3543 1346 3558  6.66

" Mean within the same column followed by the same letter indicated no statistical difference using DMRT.

o —

Significant difference at 99% level of confidence.

= Significant difference at 95% level of confidence.

ns = no statistical difference.

msujﬁﬂuLLﬂmﬂmﬁmﬁ\lﬁnﬁumLﬂﬁmmﬁuuﬁaﬂgnﬁszﬁumwﬁn 20 VEURLNAT

mnﬂ?ﬁlﬂuuﬂmamﬁmqmﬁmmawﬁqﬂ@nﬁizﬁummﬁﬂ 020 wuAwAs  TNuenFNeiuNnIsanA
(Table 5) agislsfiniu nsldflaiaddngmng - %ﬂ?}lﬁlﬁmﬁ@“ﬁéquﬁuﬂm%uﬁﬁﬁLLquﬁMﬁm pH 2R9AUANNT
ANFUAILAN %@ﬁl,ﬂuiﬂiﬁ”l,ﬁmmnﬂﬂmﬁ‘?{‘lﬁﬂuﬂmﬁﬂ%qLﬁﬂl@d@qiﬂiuau 213 NARNANTAIANNLTUNTA
Arauiuauld (ANANsENATTIU §ANEN, 2548) @m\ﬂiﬂmm A1 pH ‘1/1Lﬂ@wu;ﬂm%@ﬂmvmmﬂuﬂmmuﬂu
AaLaNYae (Soil Survey Division Staff, 1993) wﬂmﬁﬂummmmiﬁﬁmmmimmkumﬂLLuumq 7 fadana i
vmm@umﬁ‘wmmuﬂ?mmmmmmmwu deuRuuflenfuAuieunimaass mmvmﬁ?émmaummmﬂumu
ldupnsreannaunaunimases  atdslafianu mi@oﬂfnmﬁ;mmﬂmmﬁwmL@m'&mmﬂumngviuﬂumi
wasuulassniinaeiiveshiu LﬁmmﬂiwiwmL?ﬂymﬁm’ﬁi”]Lﬂuﬁmﬁﬁmmmﬂmwzﬁﬁ NFAFEYA LTI AN
Tnenannelulngau (N) wazneanasa (P) Tanusinumadey (K) #insgoyidatiossnn danAdasiumeNIuIes
NHN FUADU WATAME (2527) uar WiNiaN ARNELAT (2557) Fiwudn Toyunisansininunaideslaiguss
widausnglulasiauuazneanada  widndratwaseanisinunadungetinig falnmdgedndazldinumaides
Bunnsnnlugaseenuauisyezuridaiiviny Tmm«hu‘lmy%mauﬁ'ﬁﬁ FULAZINAR

Table 5 Chemical properties of soil after planting at depth 0-20 cm.

oM TN Avai.P Exch.K Exch.Ca Exch.Mg

EC,
Treatments  pH (1:1)

(dS/m) (%) (%) (mg/kg)

Control 7.71 0.068 218 0.068 74.00 257.04 2805.55 303.87
[Foon 7.59 0.084 210 0.068 90.16 269.15 2752.82 330.89
TMF 7.59 0.084 2.21 0.064 85.00 264.84 3383.80 294.09
IF oo 7.30 0.078 213 0.065 8355 24115 2644.66 321.61
IFer 7.61 0.082 212 0.064 7246 277.89 3077.70 312.92
IFpon T OF 7.50 0.098 222 0.064 88.75 268.11 3118.82 296.12
TMF + OF 7.68 0.081 2.08 0.063 89.76 25151 2545.08 299.15
IF op + OF 7.60 0.076 219 0.061 7943 277.06 2588.75 303.04
IFeg + OF 7.55 0.080 200 0.066 63.84 250.34 3013.26 299.19
F-test" ns ns ns ns ns ns ns ns
CV (%) 2.94 18.20 776 11.03 22.28 14.46 15.32 7.06

"Mean within the same column followed by some letter indicated no statistical difference using DMRT.
ns = no statistical difference.
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Nam'm_lLmuuﬁ'\iﬁnﬁ'uvgu"lumswamﬁﬂ‘iwmLﬁyﬂaﬁmi

mi‘wmm“ﬁﬁrﬂiﬂ%@ﬁwzﬁ"ﬂﬁwhﬁuvm&’iﬁumawm@m @Wazanas 4,100 /19 IeswendluAiugg
‘Lumnm’?wLLﬂ@\mm’f\imiﬂ@ummsmi@umvﬂmﬂixmm 1,500 uw/ls Anmdniuglszanns 950 vn/ls wax
Arqunsnflussuuimentszanm 750 um/ls Anduieatszanm 900 wn/ls udauaeaileild ldun flagde
(46-0-0) szanunszaeuar 579 uw dlulawenludoneann (18-46-0) Uszunmnszasuaz 917 uwm
flelnunadounanlsd (0-0-60) dszanmnszaauas 787w {Juduvienszasuas 300 UM UazsIA
flnadeadnTaosduliiy 145% wauilaniuay 8.72 um 1898 1UNUATHIAANIaNERs 2561
dody anansnaqinlegnalaanmeresmimeaedld Ae  msldijameiliiauninEnnemevnmmanaes
%’wq‘lﬁwm‘ﬁ'ﬁmiﬂﬁ‘ur;mmammmamifmLﬁum@m‘?mLmzm@m*a‘uLmumaﬁwiwmL'gmzﬁ’m’qqﬁzgm (10,461.24 uw/l9)
TR muquiﬁmmaml,@:mmml,mwﬁ’m‘iwm‘gﬁm‘?’m’ﬁ@ﬂﬁqm (7,905.17 un/19) (Table 6) Xu et al. (2014)
Anwnisdnnistleludnowalunmawenui dseinaau wudn nsldiamuridinasimulinaneuunumidu
18,288 u/ls Fegendnnasldilamafididamuunirlunisudadialne (16,881 vn/ld) uagldijamuiznig
189N EAINT (16,037 Un/14) uaﬂmnﬁﬁmmmum@muLmuﬁifaﬁunu (BCR) m@mnﬁﬁumiwmmﬁmmnﬂdﬂ 1
wans g mNFAN N IMAaeIANAINIIANEBNT uiet e lsfiniu Mmeldilonimouwinfiunusineiuman
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Table 6 Effects of fertilizer application on production cost and economic returns of maize.

Fertilizer value Labor Unhusked Yield Economic Benefit-Cost

Treatments (Baht/rai) and ear yielld value | ret.u.rn over Ratio

Chemical Organic other (kg/rai) (Baht/rai) fertilizer cost (BCR)

fertilizer  fertilizer costs (Baht/rai)
Control - - 4,100.00 1,376.74 12,005.17 7,905.17 2.92
IFooa 532.93 - 4,632.93 1,524.96 13,297.65 8,664.72 2.87
TMF 298.97 - 4,398.97 1,366.15  11,912.82 7,513.85 2.70
IF oo 130.37 - 4,230.37  1,390.95 12,129.08 7,898.71 2.86
IFcr 579.12 - 4,679.12 1,736.28 15,140.36 10,461.24 3.23
IFpoa = OF 532.93 300 4,932.93 1,723.94 15,032.75 10,099.82 3.04
TMF + OF 298.97 300 4,698.97  1,347.03  11,746.10 7,047.13 2.49
IF oo + OF 130.37 300 4,530.37 1,5683.26  13,806.02 9,275.65 3.04
IFog + OF 579.12 300 4,979.12  1,640.32  14,303.59 9,324.47 2.87

Remarks: Urea (46-0-0) 579 Baht per 50 kg bags, DAP (18-46-0) 917 Baht per 50 kg bags, KCI (0-0-60) 787 Baht per 50 kg
bags, maize grain price of 8.72 Baht/kg (A1inauiAsHgRAANI9INEAS, 2561).
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The Operational Sustainability of Pon Yang Kham Livestock Cooperatives
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Abstract

The purposes of this study were 1) to define the meaning of sustainability in the operations of a cooperative,
2) to indicate the key factors that have a positive effect on the operational sustainability of a cooperative, and
3) to forecast trends in cooperative operation. The study, which was a qualitative one, was focused on producing
conclusions that can be used to generate a Grounded Theory for livestock breeding cooperatives. The theory is
then ultimately based on the observations and perspectives of 15 key stakeholders who are involved with the
Pon Yang Kham Livestock Cooperatives. Theoretical sampling techniques most consistent with the research
objectives were chosen, and the area of the study was the Pon Yang Kham livestock breeding cooperatives.
The study used purposive sampling and snowball sampling techniques to decide on the sample population.
The data were collected through in-depth interview, observation, note-taking, and documentary studies. The first
result was that operational sustainability refers to the long-term existence of a cooperative associated with the vision
of its leaders, specialized knowledge, organizational culture, good governance, good performance, high quality
standards of production and products, excellent corporate objective awareness, and market leadership.

Its members trust in and are loyal to the cooperative. This cooperative should feature an integration of management
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and production processes that proceeds following the guidelines of the Sufficiency Economy. The second result
was that the factors that affect the operational sustainability of a cooperative are 1) product quality 2) management
effectiveness, and 3) the life-quality of cooperative members. The third finding was that future operational directions
of a cooperative depend primarily on a steady availability of beef cattle. If there is a continuous supply of cattle,
a cooperative should be able to function sustainably. Success in the market place will also be determined by the

ability of the cooperative to maintain the quality of beef and production process.

Keywords: operational sustainability, product quality, management effectiveness, the life-quality of cooperative members
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Figure 1 The “Thai-French Beef” brand of Pon Yang Kham livestock cooperatives.
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1. Preduct Quality

1.1 Product Inputs
1) Beef Cattle Breeds
2) Age, Gender, Size
3) Clinical Examination

4) Identification and Registration

1.2 Production Process
1) Cattle Farm
2) Food and Feed

3) Cattle Selection for the Slaughterhouse

4) Slaughtering

6) Beef Marbling

)
)
)
5) Meat Aging Process
)
7) Beef Cutting
)

8) Process Traceability

2. Management Effectiveness

2.1 Marketing Management
1) Supply Chain
2) Brand

The Operational Sustainability of
Pon Yang Kham
Livestock Cooneratives

3) Marketing Strategy
4) Location

5) Marketing Demand

v

2.2 Financial Management
1) Cooperative Size and Capital Structure
2) High Liquidity Ratio
3) Operational Risk

4) Performance / Profit

5) Good Accounting and Interal Control

System

Future Business Trends

2.3 Organization M it

rganization Managemen 1) An Amount of Beef Corresponds to the
1) Operational Plan
Market Demand
2) Expertise . .
2) The Cooperative Manager's Tenure
3) One Stop Service

3) Maintaining Quality of Production Process

)

)

4) Organizational Culture

5) Open Daily

8) Organizational Structure and
Responsibilities

7) Rules and Punishment

8) Transparency

9) Employee Benefits and Welfare

10) Sacrifice

11) Connection and Collaboration

12) Good Information System

3. The Life Quality of Cooperative Members

1) Revenue

2) Dividends

3) Allowances

4) Child Scholarship

5) Knowledge and Services from Cooperatives

6) Operational Engagement

Figure 2 A conceptual model of the operational sustainability of Pon Yang Kham livestock cooperatives.
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nsuaniladuvsdandlaunslasmunnnsgiuiladursansaizinmsinsns
Leonardite-based Organic Fertilizer Production Complying

with the Organic Fertilizer Standard of the Department of Agriculture

WRIAN2 WAUTEA (11UN2)" 938N BWAENUAT TEANT AILA' LAZAINA 9NN’
Saengdao Landrot (Khaokaew)", Chariya Armartmontree’, Chaipat Khongkaew' and Kanapol Jutamanee'

unAnta
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ndeiidnglszasAinednmantifiredlownslosuaziledunsd 8 gas  Nldanalewnslasuauiy
. - o A = cs & o© = - 5 H
duunavlulesns nandamdes (Wshu 43 wefidusd) Savigen Talalus didmmanlessu uwazninuima
mndenivuannsguileBuvsdrensdannianens nanimaaeanudilenngaeiiAguyizednggandn 40 wefidus
dndaupnsuausialulnaian (C/N ratio) Andd 25:1 antEyniszniseesileyngmsinutenlazednssdanisnsms
aniduAiles A1 C/N ratio uarANsdesaaaanysnl gresnannanganvinliialantmynysznisiiuninsgiu
AUUATBNNINATINSINERTAD gRshtiainnisnan 45, 35 way 20 wladfidus aleundlas unavlulesnd waznin-
dowaes muaau neaaunaululagnsas 10 wesidus udrunusaslnlalusdlugnsil inlianstasaanaanysnd
w03t]aanan 96 wlafidusf 1lu 66-70 wefidusl duivilagranldiazdaaununisldnindamaesantifitonaniles
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Abstract

This research aimed to determine the properties of leonardite and eight leonardite-based organic fertilizers
obtained by mixing leonardite with various additives including rice husk biochar, soybean meal (43 percent protein),
rice bran, diatomite, deionized water and molasses and to analyze these mixtures according to the organic fertilizer
standard of the Department of Agriculture. The results showed that all fertilizer formulas had organic matter contents
higher than 40 percent and a C/N ratio of less than 25:1. The properties of the fertilizers were generally in accord
with the organic fertilizer standard; however, some were outside the standard for pH, C/N ratio, and germination
index values. The best mixture had the composition of 45:35:20 leonardite, rice husk biochar and soybean meal,
respectively. All the properties of this mixture complied with the organic fertilizer standard of the Department of
Agriculture. Substituting 10 percent of the rice husk biochar content in this mixture with dolomite reduced
its germination index value from 96 to 66-70 percent. Using rice bran instead of soybean meal in the fertilizer
formulation provided similar results, but the resultant fertilizer had a lower pH, and a higher germination index and
C/N value. Adding molasses to the fertilizer formula resulted in a dramatic decrease of the fertilizer’s germination

index value.

Keywords: leonardite, organic fertilizer, rice husk biochar, soybean meal, molasses
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Figure 1 Materials used to produce leonardite-based organic fertilizers.
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Table 1 Fertilizer formula, type and amount of material used for each leonardite-based organic fertilizer formula.

Fertilizer Percentage used for each formula

Formula Leonardite Rice husk biochar Soybean meal Dolomite  Rice bran Molasses DI-Water

1 45% 25% 20% 10% - - -
2 45% 25% 20% 10% - 5% 55%
3 45% 25% 20% 10% - - 60%
4 45% 25% - 10% 20% - -
5 45% 25% - 10% 20% 5% 55%
6 45% 25% - 10% 20% - 60%
7 45% 35% 20% - - - -
8 45% 35% - - 20% - -




King Mongkut's Agr. J. 2020 : 38 (1) : 93 - 103 97

1. Mixed (dry)
. Rice husk lomi Soy bean 2. +Molasses 5%+Dl-water 55%
Leonardite 45% | |, . - 25% Dolomite 10 % meal 20 %
' 3. +Dl-water 60%

4. Mixed (dry)

Dolomite 10 % Riczeob;an »{ 5. +Molasses 5%+Dl-water 55%
6. +Dl-water 60%

Soy bean 7 Mixed ( dry
meal 20 %
- Rice husk
Leonardite 45% | | .. 35% »

Rice bran

Figure 2 Procedures to make eight leonardite based-organic fertilizers.
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Figure 3 Physical appearances of leonardite-based organic fertilizers of formulas 3, 4 and 7.
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Table 2 Properties of eight organic fertilizers and raw materials used to make leonardite-based organic fertilizers as well as value of DOA standard for each fertilizer

parameter. The sign ND means not detected and the sign hyphen (-) means not analyzed.

Standard Leonardite-based fertilizer formula
Parameter Leo RHB SBM RB Dolo Molas
value by DOA 1 2 3 4 5 6 7 8
1 Total-N (%) >1 Or all 0.3 0.3 7.6 2.1 - - 2.7 2.4 2.6 1.3 1.2 1.2 2.6 1.2
2 Total-P,0O, (%) >0.5 com ND ND 1.1 4.0 ND - 0.6 0.6 0.6 0.7 0.6 0.7 06 <0.5
3 Total K,0O (%) >0.5 bined ND 0.72 2.5 15 - 2.7 0.48 0.81 0.71 0.68 0.65 060 055 0.73
>2%
4 OM (%) 20 34.9 11 72.6 899 - - 42.6 42.6 426 442 442 442 445 495
5 C/N ratio <20:1 68:1 21:1 6:1 25:1 - - 9:1 10:1 10:1 20:1  21:1 211 101 241
6 Gl (%) >80 ND 93 229 344 616 7.6 69.8 26.7 66.3 858 522 96.8 96.2 81.9
pH 5.5-8.5 2.6 7.3 6.3 6.2 8.3 4.0 5.8 6.4 6.5 5.2 5.7 5.4 5.6 5.1
8 EC (dS/m) <10 4.5 0.2 5.6 2.3 0.1 8.0 3.8 4.2 3.8 2.7 3.6 3.4 40 26
9 Na (%) <1 0.15 0.07 - - - - <1% Based on materials used to make fertilizer
10  Sieving size (mm) <12.5x12.5 All fertilizer sizes were less than 2 mm.
11 Gravel size >5 mm
<2 None
(%)
12 Moisture content (%) <30 <30% All fertilizers were air-dried
13 As (mg/kg) <50 32.57 0.46 - - ND - <20
14 Cd (mg/kg) <5 0.18 0.75 - - ND -
15 Cr (mg/kg) <300 15.98 12.0 - - ND -
Below maximum value allowed by DOA based on materials
16 Cu (mg/kg) <500 4168 6.4 - - ND -
used to make fertilizer
17 Pb (mg/kg) <500 8.31 1.7 - - ND -
18  Hg (mg/kg) <2 0.18 ND - - ND -
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Coastal Water Quality Assessment Using Dominant Genera of Phytoplankton
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Abstract

This aim of this study was to create coastal water quality assessment criteria by the use of dominant
phytoplankton genera as indicators. Water quality data and listed information about phytoplankton genera over the
period 2004-2013 was collected from the Marine Resources and Environment Research Unit, Faculty of Marine
Technology, Burapha University. The relationships between each genus of phytoplankton and various parameters
of water quality including ammonia, nitrite, and orthophosphate concentrations were calculated by correlation
analysis. The correlation values were then adjusted to be the scores of each genus of phytoplankton.
The accuracy of this method for determining water quality assessment criteria was then tested by sampling and
testing water samples along the coast of Chanthaburi province, and the accuracy was found to be more than
80 percent. In conclusion, assessment of coastal water quality using dominant types of phytoplankton was

appropriate for coastal water quality assessment.

Keywords: coastal water quality, phytoplankton, assessment
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Tneldanavesunasinauig muuu@mmwml,mﬂmm trophic level LmeLLﬂﬂmm@mmwmmiﬂlmmm Table 1 uay
AZLULIBILNAITRAUNTUAAZANALAAIAT Table 2

Table 1 Water quality score separated by trophic level and general water quality.

Score Water quality by trophic level General water quality
1.0-3.0 Oligotrophic status Clean

3.1-4.0 Oligo-mesotrophic status Clean-moderate
4.1-6.0 Mesotrophic status Moderate
6.1-8.0 Meso-eutrophic status Moderate-polluted
8.1-10.0 Eutrophic status Polluted

Source: Modified from Peerapornpisal et al. (2007).

Table 2 Score of each genus of phytoplankton.

Genus Score Genus Score
Achnanthidium 5.1 Achnathes 4.7
Actinocyclus 6.5 Actinoptychus 34
Alexandrium 43 Amphidinium 5.6
Amphipleura 5.1 Amphisolenia 4.6
Amphora 5.1 Anabaena 6.0
Anomoeoneis 4.8 Asterionella 5.6
Asteromphalus 4.6 Aulacoseira 5.0
Bacillaria 4.1 Bacteriastrum 6.2
Bambusina 5.6 Bellerochea 4.9
Biddulphia 4.9 Campylodiscus 4.9
Cerataulina 4.8 Ceratium 5.8
Chaetoceros 6.0 Chorella 52
Chroococcus 4.2 Climacodium 4.3
Climacosphenia 5.9 Closteriopsis 4.6
Closterium 4.1 Cocconeis 5.0
Coelastrum 5.1 Coelosphaerium 4.3

Corethron 6.1 Coscinodiscus 52
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Table 2 (continued).

Genus Score Genus Score
Cosmarium 4.8 Craticula 5.2
Cvclotella 4.4 Cvlindrotheca 9.1
Cvmatosira 5.0 Cvmbella 4.6
Cvstodinium 4.7 Dactvliosolen 4.8
Desmidium 4.8 Detonula 3.3
Diatoma 3.9 Dicthvium 4.6
Dictvocha 4.8 Dinobrvon 5.9
Dinobhvsis 4.6 Diploneis 4.6
Distiama 4.9 Ditvium 59
Dunaliella 4.4 Entomoneis 7.9
Epithemia 4.9 Eraticula 5.1
Eucampia 51 Eualena 7.7
Eunotia 5.0 Fraailariforme 4.8
Fraailariopsis 4.9 Franceia 5.7
Frustulia 7.3 Geminella 4.8
Gloeocapha 3.8 Gonvaulax 54
Grammatoohora 4.9 Guinardia 4.5
Gvmnodinium 6.2 Gvrodinium 5.0
Gvrosiama 4.1 Halosphaera 5.0
Haslea 5.0 Helicotheca 5.1
Hemiaulus 6.1 Hvalotheca 4.7
Hvmenomonas 6.1 Kirchneriella 4.8
Lauderia 4.7 Leoocinclis 5.0
Licmobhora 9.0 Lioloma 4.9
Lvnabva 4.8 Mallomonas 5.6
Melosira 6.7 Menoidium 4.9
Merismopedia 6.1 Mesotaenium 4.4
Mestoaloia 5.0 Micrasterias 4.2
Micromonas 4.9 Navicula 4.3
Neostreptotheca 5.1 Netrium 5.1

Nitzschia 5.7 Noctiluca 8.7
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Table 2 (continued).

Genus Score Genus Score

Odontella 55 Oedogonium 5.1
Oscillatoria 7.0 Pandorina 4.9
Paralia 5.7 Pediastrum 4.5
Penium 5.3 Peranema 5.2
Peridinium 4.5 Peronia 5.0
Phacus 6.9 Phaeocyvstis 6.1
Phaeodactvium 4.9 Phormidium 7.6
Pinnularia 4.0 Planktoniella 4.7
Pleurosiama 6.7 Pleurotaenium 5.1
Podosira 5.0 Prorocentrum 4.4
Protooeridinium 4.8 Pseudoaalenia 4.9
Psuedo-nitzschia 5.2 Pvrocvstis 5.0
Pvrodinium 4.5 Pvrophacus 5.8
Raphidiopsis 4.5 Rhabdonema 5.1
Rhizosolenia 7.1 Scenedesmus 4.8
Sellabhora 4.1 Skeletonema 6.2
Sohaerozosma 4.3 Staurastrum 4.7
Stauroneis 4.8 Stenopterobia 4.4
Stephanodiscus 7.5 Striatella 5.1
Strombomonas 4.2 Surirella 5.1
Tetraedron 4.9 Thalassionema 4.9
Thalassiosira 4.8 Thalassiothrix 4.3
Toxaria 4.9 Triceratium 5.0
Ulothrix 5.8 Uroalenoosis 5.1
Urosolenia 4.9 Volvox 7.5
Xanthidium 5.1

mmageAugnAeenamnmisdugnnmihmedlagdunasireufisanasiu woiiamun g
ﬂaz@uﬁ’@fmﬂf]ﬂ%’mmeﬁmﬁh:Lﬁu@mnﬁwﬁmﬂE:f\ﬁmﬂi%uwmﬁmuﬁmqmﬁiu Hanugnsdasuinndn 80 wasimus
PEUAZIBEAUARNAY Table 3 mmiﬂmﬁu‘wudﬁ@mmwﬁqzdmimgfag‘lm:ﬁu Moderate Uaz Moderate-polluted
esnnnafusaethainfiisndrmaseunissaiiulutanaaifuaiuusis e %qmqﬁﬂﬁ@mmwﬁﬂmwim
st eiannn LAy
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ﬂ’]‘iﬂﬁ‘”LNuﬂMﬂ’]W‘u’ﬂﬂﬂﬁﬂiﬂﬂi‘ﬂLLW@\iﬂﬁ]@uWﬁ@ﬂ@Lﬁu V]W muwumnﬁmmﬂmﬂmmwmlm‘”@ﬂmmmn-

peuRTLRmzas el mmwmmuhﬂ@vmuﬂmnwwmmmmmﬂﬂ'\m A Iummmmiﬂﬁvmummmwm
Tuuvaniildlagldunasineuiissiineudag AARL-PP score mmvmum@mmwuﬂul,mmmuq (Peerapornpisal
et al., 2007)
muuuuwmﬁmuﬁﬂjLeri@mQ@@’mLMﬂﬁmmmﬂmsrnrﬂ'mJixLﬁu@mmwﬁﬂmmmﬁﬂﬁﬂmHI%LLWmri“m*auﬁfﬁ
afipLAumAae AARL-PP score (Peerapornpisal et al., 2007) Hi89NNANNRNTLETE AN S U LIRS TR T
@mmwﬁwﬁmmmmﬁmﬁu wardauuanssiuluwsiazssuuting (Hellawell, 2012) muﬁmr}mwmﬁmuﬁﬁwu
Tushashaienauansinsfilussiazitui %I\im@wuLL‘wmﬂrm'auﬁmmmr;@iﬂﬁmiﬁmummmuuif’ﬂumm ARUZEARATN

denfuuaznianazaiiiunisdivdpuasimungudeyaluleniass’ly

Table 3 Water quality assessment using coastal water quality assessment with dominant genus of phytoplankton.

General water

St Latitude Longitude Location Dominant genus  Average score quality
1 12.60644 101.87293 Kung Viman Nitzschia 55 Moderate
‘N ‘E Beach Plurosigma
Gyrosigma
2 12.60352 101.87671 Kung Viman Nitzschia 6.5 Moderate-
‘N ‘E Beach Plurosigma polluted
Oscillatoria
3 12.58782 101.88432 Kung Viman Chaetoceros 6.2 Moderate-
‘N ‘E Beach Nitzschia polluted
Oscillatoria
4 12.58164 101.89093 Kung Krabaen Chaetoceros 6.3 Moderate-
‘N ‘E Bay Oscillatoria polluted
Anabaena
5 12.57278 101.89361 Laem Sadet Chaetoceros 6.6 Moderate-
‘N ‘E Beach Plurosigma polluted
Oscillatoria
6 12.55954 101.91206 Laem Sadet Psuedo-nitzschia 6.7 Moderate-
‘N ‘E Beach Bacteriastrum polluted
Noctiluca
7 12.53456 101.92751 Chao Lao Chaetoceros 5.6 Moderate
‘N ‘E Beach Cosinodiscus
Nitzschia
8 12.53289 101.94322 Chao Lao Bellerochea 5.1 Moderate
‘N ‘E Beach Odontella
Haslea
9 12.53876 101.94963 Chao Lao Chaetoceros 6.1 Moderate-
‘N ‘E Beach Pleurosigma polluted
Asterionella
10 12.52171 101.94957 Khaem Nu Chaetoceros 5.7 Moderate
‘N ‘E Estuary Oscillatoria

Gyrosigma
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The Potential of Agricultural Promotion Officers

to Promote and Develop Agriculture in the Eastern Region
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Abstract

The objectives of this researcher were to 1) study the basic socio-economic conditions and characteristics
of agricultural promotion officers, 2) analyze the potential of agricultural promotion officers in light of their
competencies, 3) synthesize guidelines for the professional development of agricultural promotion officers,
4) develop a potential model for the professional development of agricultural promotion officials. The samples were
194 agricultural promotional officers, 9 model farmers, and 8 agricultural promotion experts. Data was collected by
interview and questionnaire and was analyzed with descriptive statistics such as statistical comparison,
factor analysis and content analysis. The results showed that 1) most of the agricultural promotional officials were
single females. They had graduated with bachelor's degrees. Most were born in the eastern region. The officers
worked under the district agricultural promotions office and held practitioner level positions. Their average monthly
salary was 22,268 Baht with other additional average income of 2,168 Baht per month. The average debt of the
officers was 8,188.13 Baht per month. Furthermore, the average working experience of the officers was 7.86 years.
2) The comparison of the current operating level of competence of the officers and the necessary or ideal level was
significantly different (significance level of 0.05) in the areas of agricultural technology transfer, agricultural

organization, community enterprise and network development. 3) The guidelines suggested by the research defined

" UIUATAETINNTNEAT AT eNdUETHLATWRILNINSINEAT MNAnendeglaitsssnien 8. Uininda A. wun 11120
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plant production technology, law, and training. 4) A potential model for the professional development of agricultural
promotion officers was developed using the approach of David C. McClelland and the two-factor theory of Herzberg.

The model covers the domains of 4.1) self-concept 4.2) attitude 4.3) characteristics and 4.4) skills.

Keywords: potential, agricultural extension official, agricultural extension and development operation
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frulddu 1 Aednideuas 2,168 U dauannaglugasmndviawini 10,000 U Seaz 96.4 nuzviiAugen
uRaAA flaqifu 1wy 503,885 LW ladsiFauay 8,188.13 uw Anuferar 46.4 (Raarninnniadi
annsnfeeanindnsudaainnsineas szazdunans snmaenideienas 6.25 Aell Ausnan@udu 503,885 LM
uazauaumedeuinsy 19 1) wazindudunianensdnsnniilszaunisallunisihnudasinnisnenseas
7.86 1 daunnaglutassinndwitawiniy 10 1 fesiaz 78.4
2) AnennaesdndudTun N En s Tun U IR UAUETNLASRUIN SN ATANANTIOUY
2.1) an NI TRUALATILAZA AN NEATA TN AN TTNUETBSUNALATUNNTNEAT WL NNIEALETH
\AsgRaneiiey uaznsdnniedngia lueuduaiunininems dszdunisufjimRaulusedunnn (X = 4.12, X = 3.85)
Lmzﬁixﬁummﬁ’uﬂﬂuizﬁumnﬁ@m (X= 443, X = 4.28) LL@%’Q’mﬂ’W?Lﬂ?‘EI‘LILﬁ?;l‘]_lﬁ‘xﬁ/ﬂ_lﬂﬁﬁ‘ﬂﬁ‘l_lml?l\‘i’mlmm‘xﬁ‘]_l
ANAnn wudn nasdnemesmalulatinIfnEms wWATNIIRMLIAIANTINEAINT FANATNTW waziFetnefiss sy
nsUfimau uazisziuausiu ﬁmml,l,mmfmﬁumnﬁzgm atiaefiilud Fymneadafiszsu .05 wazannmsiinazy
ﬂfﬁﬂmeﬁmmjuﬁ@%ﬂﬁlﬁmmﬁuﬁuﬁfﬁu wuesAlsznauaedfadt amou 9 ngw laun 1) nszuounsadlayunig
MNUALETHNNEAT 2) N3aamenmaTulatinIanems 3) NIWMBIIANINEAINT IAMNATNED LATNITNENLN
W3R 4) NIAANIARNE LN 1TAUATHNNTNEAS 5) MIAeaNIIe NN TNHAS 6) NIAANTLLIUNITUUS
7) NIIRANLNUNALNINTNHATRULREIUIIN 8) NIFAATITWADNLNTAIANUNNTNEAT LAY 9) Aalfuilasuite
nemwnesneded il mﬁmna?xmumiﬁﬁuil,ﬁuﬂﬁﬂﬁLm:rmmi:udﬁﬁmiﬂﬁﬁﬁmuumﬁmm@"ﬂLﬁu@fﬂu
3¥AUNIN (Table 1)

Table 1 The analysis of the elements of working conditions, promote and develop agriculture according to potential
of agricultural promoters.

Factor analysis Initial eigenvalues % of variance
1. The process of supporting agricultural extension work 12.976 15.634
2. Agricultural technology transfer 8.591 10.350
3. Development of farmer organization community enterprise 5.530 6.663

and network development

4. Pest management in agricultural extension 5.323 6.413
5. Communication of agricultural extension work 5.233 6.305
6. Organizing the learning process 4.020 4.843
7. Preparation of participatory agricultural development plans 3.740 4.506
8. Agricultural situation analysis 3.672 4.424

9. Modification of sustainable development 3.558 4.287
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2.2) wlwimldouymana (self-concept) Wudn tindudsunisinemnsiauAsiuluninsausionluiaml
dauyana TuszAunan (X = 3.48) m'qumtrmmiéful,muﬁmmﬁmﬁur}i@uiuﬁﬂﬂmuuﬂﬂ@‘lm:ﬁumﬂﬁlm Tmﬂ‘ﬁ’q
uﬂmL@aumimwmmvmwmammm‘umum\muiui”mumﬂwm qN’mmLmumimmeﬂuﬂwﬂgummuﬂmm&mm
Lm:rmmammmqm (X = 4.08, X= 4.33) LLawwuqmﬁﬂummm‘wm”mmmamnfmrmumm/mLm@mm”l,umimmu
i (X =3.98,X = 4. 33) me 1 szifuivndadiunnsnemsuas mwmnimuuuumumqm@mﬂmmmmmuwm
vnda@umsinensten Reitndudunansnasivinwimiiuiasie iRnnsaiaesetnelunsineussdng
Lm:rmmm@wﬂfmmuﬂuj UANEAINIFULLUN AL N andafenananalfifaanadseiiaslunsiney uay
FRLAUBUUTAMNNITAUNUINGH  LAAIANARATIUAR ANENINTNINguaTuNaINLATIN paafipmuifidlalumessie
nstfaRe Lmzmiﬁmwimqmeiuimﬁmmamﬁﬁumﬁﬂ eReUEURIANNARINNTINNEAINT  UsEnaunis
ANHNNUAUATUNN9INEAT (Table 2)

Table 2 Potential of agriculture extension officials to work in Agricultural Extension and Development of self-concept.

(n=194)
Level of comment
Self-concept — Level of
X S.D. o

opinion
1. Actions that truly help farmers 4.08 0.86 High
2. Received cooperation from many sectors in the operation 3.79 0.85 High
3. There are agencies that spread all over the region to work as 3.98 0.78 High

a network with a network to work

Total 3.48 0.64 High

2.3) YiruARRaIUN  (attitude) ﬁﬂmL@?émmm:rmﬁﬁmumﬁL%\‘imnr;i'ﬂmiﬂﬁﬁﬁmuﬁmtﬁ@uéqmm
mrmzm ‘Emﬂmﬁummm’lmmumn (X = 3.62) PANMINNAD AUAIRBLUNW/ATARNNTUAYINNTA NiiAuARet luszAL
1hunae (X = 3.16) mmwmmﬂmmum@ummm Tndudsunanuenaaei ieusaulianuainauy
wazANTenaevTaatiuayulunsUURnnA i waznauegluszAuNNIuRe W (X = 3.74) d il
NEandEARUANRILUMATARN WAzt indudunnneasiesdn Sranazaansandalunnsldaniniadn
ANFNHINELNG wazANaTaRN196g 7] agflustALnan (X = 3.47) ﬁﬂmLzﬁumimwmﬁﬁﬁumﬁL%\m‘i_lﬁiﬂmiﬂﬁu?mu
fruiteusanaunniige teeflsriuiauafiolusziuaniign (X = 4.05) seeaunie fudieduym Siuad
atlluszauidas (X = 2.56) a8z B AR e TNAUENN AN EATEIN ;ﬁﬂﬁuﬁmuﬁ@uiqmm nns
uanilasuansdndiusasdeauauizeslussiuanniian (X = 4.57) dwiunuazideadudiieiuToym dndudy
mManemsnesdn  dusdutymdusuuednedidlunisiiemen  uiuaad  Adfinsdaudededeiiecer lussy
d1unane (X = 2.96) zﬁ’mﬁ*ummﬁml,ﬁwﬂw,ﬂwa?ﬂiﬁw,muﬁ'ﬁﬁﬂmiﬂﬁﬁﬁmummﬁnmLzﬁmmimwmﬂumwmm
wudﬁ@g_ﬂi‘lua‘zﬁumﬂﬁqm Tnadseazidanae miﬂﬁﬂﬁmuﬁiﬁﬁ*ﬂm@wumLﬂum?ﬁﬁLﬁumumuu‘llﬂmmms*ﬂma
ot luszAanniign zﬁ’m?ummﬁmﬁummmwmmﬁmmuﬁﬁﬁi@miﬂﬁiﬁmmmmﬁﬂmm?mwanwm’tm:ﬁuﬁ@ﬂ%m
T MUAUATINITIN©EAS ANEN T8 LAZHRBINIUATUNNINEATULATYIINNIINIINNIUILYNNI AR LATINULETH
MINEATAUABNUATN N UINHAINT IHT A AN 190 TN INRRLATAANTAUA LN AT IHRNALANNFBIN 119958 A
FALAUBUUZAINNITAUNUINGN  LAAIANNAAWIUFARANEN N TIBItNAUdTNNTaINEAZIN 1) adannng ﬁmfmﬁmi@u@
funguanaiitesesfunmnlfiifiieedesiusnduusesmans 2) Weusneu fiiws anufvien Wulad

ALafeTALARIINALEFHNNTNAT uardsnasiansU) iR (Table 3)
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Table 3 Potential of agriculture extension officials to work in Agricultural Extension and Development of attitude.

(n=194)
Level of attitude
Negative Neutral Positive
Attitude
X S.D. Le\./ell of - Num Percent X S.D. Le\./e.l of
opinion  ber opinion
1. Colleagues 4.05 1.38 High 10 5.15 3.62 1.05 High
- Practitioners and colleagues exchange 4.57 1.13 Highest 3 1.55 3.72 1.03 High
opinions and suggestions
- Colleagues give intimacy, help or 4.25 1.49 Highest 3 1.03 3.74 1.02 High
support in the mission and work outcome
2. Supervisor 2.56 1.42 Low 63 32.47 3.38 1.1 Moderate
- The supervisor must be a good model for 2.96 1.46 Moderate 7 3.61 3.50 1.21 High
conveying and sharing knowledge to create
continuous learning
3. Compensation / welfare and awards 2.43 1.45 Low 65 33.51 3.16 1.12 Moderate
- There Is a convenient and fast process in 3.15 1.21 Moderate 10 5.51 3.47 1.21 High
utilizing the right to claim medical expenses
and other welfare fees
Total 2.57 0.68 Low 38 19.59 3.41 0.18 High

2.4) yARNANEUzIzANFaTesyAAA (traits) TNANEINNNIINERIH Iz AUAN U szANfavesindudTy
nMsnmmIatluszALNIN (X = 3.90) LLmﬁizﬁumwﬁﬁLﬂuﬂgimxﬁumnﬁ'@m (X = 4.35) Tnadnnidnmnizatluseau
mnLLmﬁmwﬁﬁLﬂuslmzﬁumnﬁzgm T 1) Aunyseduiusiunemng (X = 4.39, X = 4.58) 2) mallugisnig
(X=4.04, X = 4.36) 8% 3) mmmmimiuﬂﬁiamﬁﬂﬁﬂmﬁi/ﬂ?zmwﬁuﬁuﬁ’(>? =3.90,X = 4.32) %ﬂﬁhﬁmwwﬁuﬁuﬁ’
ALNBATNT WU ummmmm%m@mﬂ_«fmﬂﬁwmummm (X= 4.51) LL@yiyﬁummﬁmﬂuum‘ﬁ'mm (X= 4.65)
AU UL wuan uwmmmmmmmimmﬁ”mumﬂwm (X = 4.22) LL@”?”@U@Q’WN‘Q’WLﬂUN’mW&ﬂ (X = 4.45)
NUANLANN 0NN TR AR ABANS/AITZ N AU LGN AL RATOLILAYASIABIIANIT ALNAN (X = 4.14) uazszmu
mmﬁi’%ﬂumn%m (X = 4.42) wazarnnia3euiauan t Auaalawindy -9.97 Farfeendnn t3nq# (.05t = 1.76)
WAZAN Sig (2-tailed) WAL 0.00 UaA9IN AnannzetindudTunsineRs lun s IRudLaNLaTTWINNTINEAS
AuYARNANE sz TeINALETHN TN EA TN ANNANTUSTUANITIUE BN ASLETHNNTIN AT atinadild ATy
yNAARTIZAL 05 ANUNHATNIFULLLLAAIANHNAALTLFBL ARNANH UL ITINALAT NN TN AT ST ALINNIT WAL
FRLAUBULTANNITAUNUINGH  AN1TUAAIANAALTUADANN NABIINAETNNNINEATIN N9UINNT INUELETH
mfrl,m:rmﬂuﬂwﬁmﬂuﬁﬂmﬁqgﬂLLuuﬂummm‘?mi vindaidiuiaansilalunnsliiang (Table 4)

Table 4 Potential of agriculture extension officials to work in Agricultural Extension and Development of traits.

(n=194)

Level of Traits Level of necessity
Traits - Level of - Level of T Sig.

X S.D. . X S.D. .

opinion opinion

1. Communication / PR capability 3.90 0.59 High 4.32 0.63 Highest -9.18 0.00
- Responsible and punctual 4.14 0.73 High 4.42 0.71 Highest -4.86 0.00
2. Being a service person 4.04 0.55 High 4.36 0.65 Highest -7.12 0.00
- Have a good attitude towards service 4.22 0.69 Highest 4.45 0.71 Highest -5.09 0.00
3. Human relations with farmers 4.39 0.55 High 4.58 0.65 Highest -712 0.00
- Be since with farmers 4.51 0.63 Highest 4.65 0.56 Highest -4.03 0.00

Total 3.90 0.59 High 4.35 0.56 Highest -9.97 0.00
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2.5) vinwe (skills) ‘LumwmuﬁﬂmmmﬁﬂmL@?mmimwmﬁiﬂumimLm?umﬂﬂwmfag_uiluixﬁumn
(X = 4.12) meﬁizﬁummfﬁ'}Lﬂuﬂﬂiui:ﬁumﬂﬁ'qm (X = 4.42) Tmm’jiwmﬁﬂmﬁﬂwm%ﬂuixﬁumﬂ LA IEAL
ﬂfnm‘hLﬁu@gi‘Lui:ﬁTuu’mﬁzgmLﬂj'ul,?mmﬁu o 1) inwen1me (X = 4.07, X= 4.49) 2) vinwen19a1u (X = 4.01,
X = 4.38) 3) WinmeA1IWa (X = 3.97, X = 4.42) 4) 9inwnisdew (X = 3.90, X = 4.32) 5) N17L3U199AN1T (X = 3.86,
X = 4.30) WA 6) nnldde (X = 3.60, X= 4.23) %@ﬁhﬁmﬁﬂmmmm wudn nsliifesigils Andenvimienisne
Sl,ﬁt,ﬁmﬁﬁﬁqﬁﬁnm@gluizﬁumﬂﬁzﬁ;m (X = 4.24) LL@:ixﬁummﬁwLﬂumnﬁqm(i = 4.55) Muiineenizd1s An9an
UsziaudAryeg luszauunn (X= 4.03) LL@xiwﬁ’ummfimﬂuMﬂﬁqm (X = 4.56) Frwineznaia fmeadvsne
lunsieegflusziunnn (X = 4.04) LL@:iwﬁ’ummﬁmﬂumnﬁqm (X = 4.38) Muwinsenadieu finensaznangn
fi'ﬂ‘uSmﬁfaﬂﬁﬂﬁ%mmwmﬂﬁﬁmmul,m‘”?fifnnwl,l,ﬂmimm*au”l,ﬁ’mﬁfa\i@ﬂ"lmﬁ*“ﬁumn (X = 4.04) WaZIZAUANN
ml,ﬂumn‘wm (X = 4.29) AIUNILIMIIAANTT N9FHAAUIAANTLNUENS N wmmtﬂmmmﬂmmumn (X = 3.89)
LL@”@‘”@U?]Q’]M’Q’]LﬂuN’mVI@&] (X = 4.30) uay gunnsldde mnwmim@mm@wmmﬂi”muuavmwmﬂmu%@ﬂlui”mu
N (X = 3.65) memumnmmﬂumnmm (X= 4.29) AuNHAINIFULLLLANIAIINARLTIUFABLARN AN LD
Undudiudaddumainemsluszauannidunedte  wazanmadTauieudnaninaesindaudsunianemns  lunig
UfiRududTNLAZ AU NTINERT FruvinEasaindaudsunsinemsilFlunnsdassuntsinens danuduriugi
auamnuzningdusiNnanEng atheiilod Fyneaiffisssu 05 TRLAUBUUTANNITEUNUINGN UARIAINAALIIY
AadnanIMaainAuaINNNaNEAd Tinrrnadauesinguasunisneasgniunldiieaas dszneuiumalulad
fiimun fnsldissecilelunismumudeyaiiteliiinanumada (Table 5)

Table 5 Potential of agriculture extension officials to work in Agricultural Extension and Development of skills.

(n=194)
Level of skills Level of necessity
Skills — Level of = Level of T Sig.
X S.D. . X S.D. .
opinion opinion
1. Listening skill 3.97 0.65 High 4.42 0.64 Highest -8.45 0.00
- Set goals for listening 4.04 0.68 High 4.38 0.73 Highest -5.57 0.00
2. Speaking skill 4.07 0.61 High 4.49 0.62 Highest -9.14 0.00
- Use gestures Speaking to honor the 4.24 0.63 Highest 4.55 0.61 Highest -6.55 0.00
listener
3. Reading skill 4.01 0.63 High 4.38 0.89 Highest -5.99 0.00
- Note important issues 4.03 0.74 High 4.56 2.3 Highest -3.22 0.00
4. Writing skill 3.90 0.71 High 4.32 0.72 Highest -7.19 0.00
- Use correct word spelling. Have a 4.04 0.75 High 4.29 0.78 Highest -4.82 0.00
good word organizing to convey
meaning, be clear and know how to
divide punctuation correctly
5. Use of media 3.60 0.89 High 4.23 0.86 Highest -9.91 0.00
- Produce media that stimulate and 3.65 0.94 High 4.29 0.88 Highest -9.10 0.00
create interest
6. Management 3.86 0.78 High 4.30 0.80 Highest -7.48 0.00
- Have decision making to achieve 3.89 0.87 High 4.30 0.84 Highest -6.90 0.00
goals

Total 4.12 0.65 High 4.42 0.56 Highest -9.17 0.00
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dafinnuifiiastesiunimieiurenang fe noejeestadtreadf i (wo-factor theory) aninea (sl
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(motivator factors) Lﬂuﬂ@@"ﬂﬁmzf#’jﬂﬁlﬁmmegﬂﬂunwﬁwm NN uiil s B miinty Landniady
M yaaainAuienelaluniinau (job satisfaction) wazifadasnunisiingeinu/iladaewnse (hygiene factors)
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aarnsnulAesnalitlsz@nina (retention) Taanunsnesunelamail (Figure 1)

-Communication / PR cupuhilil).=>RcspunN

-The ability to encourage farmers to make changes.
- . sible and punctual.
-The ability to help farmers.

; ; ; -Being a service person=>Have a good atti-
-Creating a working network.
s = ; tude towards service.
-Building confidence in work. . o
N . -Human relations with farmers=> Learn the
-Knowledge of modern plant productior ) )
working process between agriculture.
technology
Self-concept Traits
. . e
L Agriculture Extension Officials J
[ 7
[ - Set goals for listening \
-Understanding agricultural extension Attitude Skills -Use gestures while Speaking to honor
work characteristics. the listener.
- Performance appraisal => Migration Promote - Note important issues.
- Compensation and benefits - Use correct word spelling. Have a good word
administration =>Legal care organizing to convey meaning. Be clear and know
- Employee assistance/career counseling) => Manager colleagues how to divide punctuation correctly.
Workplace Corporate policy - Produce media that stimulate and creates interest]

\_

- Good decision making to achieve goals. j

Figure 1 Model of potential of agriculture extension officials to work to Agriculture Extension and Development.
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Irrigation Water Usage for Aquaculture in Phan Thong District, Chon Buri Province
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Abstract

This survey research method-based study aimed to investigate water usage in aquaculture in an area that
received water from an irrigation canal in Phan Thong district, Chon Buri. Water usage per crop was investigated in
6 ponds in which tilapia fish and white-legged shrimps were grown and in another six ponds in which a polyculture
of fish and white-legged shrimp were grown. In addition, the amount of water received from the irrigation canal over
the period January to December 2018 was investigated. A total of 78 farmer representatives were interviewed using
structured interview methods to study water usage patterns. In addition, related information from the Department of
Fisheries was collected. The study found that raising tilapia fish together with white-legged shrimp used
12,133,136.00 m°.crop” of water, whereas raising the polyculture of fish together with white-legged shrimp used
2,022,006.33 m°.crop” of water. The results also showed that the highest water usage occurred in January.
The amount of water received from the irrigation system in the month of April was 9,398,735.28 m3, which was
the highest monthly figure over the time of the study. The study found that the amount of water used for aquaculture
in January, August, October and November accounted for 40.48%, 47.2%, 24.4% and 60.4% respectively of
the amount of water received. This result showed that the use of water from irrigation systems for aquaculture was
relatively large. However, the amount of water received per cycle was sufficient for the fish culture in this study area.
In the event of a shortage of water, 55.1% of farmers will reduce the level of water filled into the culture ponds, 32.1%
of farmers will alternate water pumping and 12.8% will reduce the number of aquaculture ponds used whilst

maintaining the same stocking density.

Keywords: tilapia culture, polyculture, water usage, water resource management
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Figure 1 Water supply from Khlong Luang Rachalothorn reservoir in 2018.
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Figure 2 Percentage of famer who pumped water into culture pond by month.
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Table 1 Water usage for aquaculture in Phan Thong district, Chon Buri province.

Culture method Pond size Averaged water No. of Total area Total usage water
usage /rai/crop farmer (rai) [rai/crop

Tilapia + shrimp < 6.25 Rai 4,021.87 67 259.25 1,042,669.80

> 6.25 Rai 3,975.79 161 2,789.5 11,090,466.20

Subtotal 228 3,048.75 12,133,136.00

Polyculture of fish < 6.25 Rai 3,070.91 129 457.76 1,405,739.76
+ shrimp

> 6.25 Rai 3,406.99 61 180.883 616,266.57

Subtotal 190 638.643 2,022,006.33

Total usage water of aquaculture 418 3,428.143 14,155,142.33
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Figure 3 Water usage and water supply for aquaculture in Pan Thong district.
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Table 2 Water balance in tilapia with white leg shrimp culture pond.

Pond size Strorage In, (m°.rai”) R, (m’rai”) E (m°rai’)
(m*.rai)

< 6.25 rai

Pond no.1 3,5622.34 3,352.69 368.00 198.35
Pond no.2 3,423.25 3,152.51 315.20 44.46
Pond no.3 4,468.74 4,461.20 416.00 408.46
Average 3,804.78 3,655.47 366.40 217.09
2 6.25 rai

Pond no.1 3,139.01 3,237.35 112.00 210.34
Pond no.2 3,880.12 4,251.90 16.00 381.78
Pond no.3 3,750.69 4,246.13 64.00 559.44
Average 3,589.94 3,911.79 64.00 385.85

Table 3 Water balance in polyculture of fish with white leg shrimp culture pond.

Pond size Strorage In, (m®.rai”) R (m*rai’) E (m’rai)
(m*rai™) ' ' '

< 6.25 rai

Pond no.1 2,116.62 2,219.19 184.00 286.57
Pond no.2 3,855.99 3,761.24 304.00 209.25
Pond no.3 2,214.30 2,280.29 464.00 529.99
Average 2728.97 3,753.57 317.33 341.94
2 6.25 rai

Pond no.1 3,196.27 3,469.61 160.00 433.34
Pond no.2 2,499.94 2,654.99 16.00 171.05
Pond no.3 3,630.28 3,856.38 64.00 290.10
Average 3,108.83 3,326.99 80.00 298.16

Remarks: Strorage,,, = Strorage water in pond, In, = water pumping into pond, R; = precipitation, E,= evaporation.
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Abstract

The aim of the study was to detect organophosphate and carbamate pesticide residues in fresh vegetables
in Phra Nakhon Si Ayutthaya province, and to examine the effectiveness of washing methods on the removal of
pesticide residues in kale. A total of 150 samples of 21 vegetable types, which were collected from the planting
area (65 samples) and from the distribution sources (85 samples) in the province, were tested with an MJPK test-kit
to detect the residues of organophosphate and carbamate insecticides. From the total of the 150 vegetable samples,
81 samples (54% of total vegetable samples) were found to have a safe level. 45 samples of these safe vegetables
were locally grown and the other 36 were sold in the province. Of the 69 vegetables determined to contain pesticide
residues at an unsafe level (46% of total vegetable samples), 20 of them were grown in the area, while the rest on
sale in the area. The pesticide residues in climbing wattle, salad, bitter cucumber and mushroom were determined
to be at safe levels (100% of samples of each vegetable type), whereas unsafe levels of residue were found in lemon

grass, Phak-Wan, and coriander (80, 80 and 71% determined as being at unsafe level, respectively), followed by
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kale, kaffir lime leaves and winged beans (67%). In addition, it was found that the washing methods used to remove
pesticide residues from kale had varying levels of effectiveness. Washing with sodium bicarbonate and potassium
permanganate reduced pesticide levels to a safe level. On the other hand, washing with vinegar, brine, hydrogen
peroxide, water leftover from washing uncooked rice proved ineffective and did not reduce the pesticide residues
in kale to a safe level. Moreover, rinsing with water, peeling the outer layers of the vegetable, soaking in water, and

blanching also were ineffective methods of washing off pesticide residues.

Keywords: vegetables, pesticide residues, vegetable washing, Phra Nakhon Si Ayutthaya province
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Table 1 The conditions of kale washing methods.

Washing method Concentration (%) Washing time (min)
Sodium bicarbonate (NaHCO,, baking soda) 0.08 15
Vinegar (C,H,0,) 0.5 15
Sodium chloride (NaCl) 0.4 10
Hydrogen peroxide (H,0,) 0.1 10
Potassium permanganate (KMnO,) 0.6 10
Water leftover from washing uncooked rice (pH 5.4) - 10
Water flows through leaf vegetables - 2
Peeling the outer layer and soaking in water - 15
Blanching in boiled water - 0.5
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Table 2 Pesticides residues in organophosphate and carbamate detected by test-kit MJPK in fresh vegetables

grown and sold in Phra Nakhon Si Ayutthaya province.

Residues detection Total
Sources
Safe level Unsafe level (number
of vegetable
Number of samples % Number of samples % of samples)

Field 45 69 20 31 65
Small market 11 29 27 71 38
Big market 25 53 22 47 47

Total 81 54 69 46 150
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Table 3 Pesticides residues in organophosphate and carbamate detected by test-kit MJPK in fresh vegetables in

Phra Nakhon Si Ayutthaya province, as categorized by vegetable types.

Residues detection

Vegetable types Number Safe level Unsafe level
of samples

Number of samples % Number of samples %
Basil 7 5 71 2 29
Bitter cucumber 5 5 100 0 0
Ma-Ra-Kee-Nok 5 2 40 3 60
Cantonese 10 4 40 6 60
Chili 9 6 67 3 33
Climbing wattle 6 6 100 0 0
Coriander 7 2 29 5 71
Cucumber 8 4 50 4 50
Eggplant 5 3 60 2 40
Kaffir lime leaves 6 2 33 4 67
Kale 9 3 33 6 67
Lemon grass 15 3 20 12 80
Luffa 8 4 50 4 50
Morning glory 6 3 50 3 50
Mushroom 7 7 100 0 0
Phak-Wan 5 1 20 4 80
Salad 5 5 100 0 0
Sweet basil 7 4 57 3 43
Thai eggplant 6 4 67 2 33
Winged bean 6 2 33 4 67
Yard long bean 8 6 75 2 25
Total 150 81 54 69 46
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Table 4 The effectiveness of washing methods on pesticide residues of kale detected by test-kit MUPK.

Washing method Residues detection*

Fresh kale -
Sodium bicarbonate (NaHCO,, baking soda) +
Vinegar (C,H,0,) -
Sodium chloride (NaCl) -
Hydrogen peroxide (H,0,) -
Potassium permanganate (KMnO,) +
Water leftover from washing uncooked rice (pH 5.4) -
Water flows through leaf vegetables -
Peeling the outer layer and soaking in water -

Blanching in boiled water -

* + means residues detection in kale as safe level, and - means residues detection in kale as unsafe level by test-kit MJPK.
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