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Effects of Nutrient Solution Concentrations on Growth and Yield

of Butternut Squash in Soilless Culture

UNNT ARAATNET" uaziing YauIasmau’
Napaporn Jitsattaa' and Phikun Nuchnuanrata'

UNAnta
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Abstract

This research aimed to investigate the effects of the nutrient solution concentrations on the growth and
yield of butternut squash planted in 15 inch plastic pots filled with pulverized coconut husk as planting substrate.
The nutrient solutions were supplied to all tested plants by drip irrigation system. The experimental design was
Completely Randomized Design (CRD) with 3 treatments and 5 replications as follows: EC = 2.0, 2.5 and 3.0 mS/cm.
The experiment was conducted from April to July 2020. Plant growth and pied were measured using a variety of
potential growth metrics. The highest growth was found at nutrient concentrations equivalent to EC = 2.5 mS/cm,
using leaf width and leaf length (18.81 cm and 18.14 cm, respectively) as growth metric; concentrations equivalent
to EC = 3.0 mS/cm yielded greatest plant height and diameter (330.86 cm and 13.75 mm, respectively); the highest
fruit yield was found at EC = 3.0 mS/cm, according to pulp thickness, fruit weight and total weight/plant (6.02 cm,
498.06 and 1,494 g, respectively). Based on the results of this study, nutrient concentrations of EC = 2.5-3.0 mS/cm
significantly promoted growth and yield of butternut squash in non-soil growth medium.

Keywords: butternut squash, nutrient solution concentration, soilless culture
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A1

Unmefifnanset sisefizendn “Wnnesimmefiln® deaneneani Cucurbita moschata Snegjluaed
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nIzaneaz 2 W wasdinalgn 1 duUal Bavndnsgnilensedndiu (Figure 1) azisaliitluriugiung hesuinnes
Tnmefinaglffumenzanuagennsiias EC = 2.0, 2.5 uaz 3.0 mSiem Huilnnasimmefiimazliiuamsazans
nn U twszuutimen uazazinnsUiusnesluisiann  dlasf dlanvias | pfa Tmﬂ@ﬂ%m%mﬁ”mm
AILANNITLA-1TlR GIN‘Q“’LWNL’J@’m’]i‘SLMu’]LL@"’ﬁ’w’l‘ﬂ"}W}i[ﬂ’mﬂ’]iL%‘mL[ﬁl‘].lI[fl“]J@xiW“]] memmmmmmmmwﬂuma‘
Uik uazITHE Lqmmﬂum ANMNTORIANNTGIEA 24 AR uazsTEY Lqmnq'a‘lm’lul.l,mmm 0-30 Wil azuinag
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MSLATENRITATANLEIADIUNT

v‘i'm'rim“'@ﬂummzmﬂmﬁl@fmwz_ﬂm Cucurbitaceae Netherlands (mniﬂﬂm@m NutriCal V1.7T)
(BnFguns Wunna, 2557) fiflpnnadindiv 200 wih Banms 20 dns & A Usznaufae Ca(NO,), = 3.767 filaniu uay
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ZnS0O, = 5 450 n3d CuSO, = 0.813 N3 MnSO, = 7.097 nfu H ,BO, = 6.353 N3N LAy (NH),Mo,0,, = 0.343 N3
udanifihansazaigands A uwaz B mmunu‘l,umwmjmﬂ 200 @ms LW@Lf«mmqmmvmaﬂ@umiﬂlm
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nI0-ANe Favi szuLiAeiivanaa 3 9n GeusiazianimasasazinedulFuiduinnesTnmefidannslfiansazas
TwsaniurindaessutiuLLIMER AAUKLNTNARES

Figure 1 Butternut squash climber on hold to support stem.
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Figure 2 Butternut squashes are beginning to turn light green to deep yellow.
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(Lﬁﬁummm) mmmmmu (HaALNAT) WAL m’mmm‘lu (SPAD) Tmﬂmmﬂmm "L? Ju fluszaz Lqm 7 ddedt uay
mmuunmum meuwuﬂmmmq (NFu/Fiw) mmuunm (NFU/NA) ANVUNLEE (IURWAT) Lmvmuuﬂmmqu/mu
mnﬁuﬁﬁfag‘@mﬁLﬂm:ﬁmmLLﬂiﬂmuﬂJﬂwﬂH@ (Analysis of Variance, ANOVA) Lm:uﬁﬂummmmm ANAD
Duncan’s New Multiple Range Test (DMRT) #iatili/suwnsndni3agy Sirichai Statistics ver.7.0
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Table 1 Effects of nutrient solution concentrations on growth of butternut squash in soilless culture.

Nutrient Plant Height Plant Diameter Leaf Width Leaf Length Leaf Greenness
Concentration (cm) (mm) (cm) (cm) (SPAD Unit)
EC =2.0 mS/cm 299.66° 12.45° 16.43° 15.66" 37.14

EC =2.5mS/cm 330.86" 13.75° 18.81° 18.14° 37.65

EC = 3.0 mS/cm 333.46° 13.77° 14.01° 13.44° 38.11
F-test * * * * ns

CV (%) 3.18 4.85 7.52 7.40 4.49

ns = non-significant. * = Significant at P<0.05.
Different letters within a column indicate significant difference at P<0.05 by Duncan's New Multiple Range Test.

Table 2 Effects of nutrient solution concentrations on yield of butternut squash in soilless culture.

Nutrient Fresh Plant Dry Plant Yield Thickness Fruit Weight Total Fruit Weight

Concentration Weight Weight (cm) (9) /Plant
(g/plant) (g/plant) (9)

EC = 2.0 mS/cm 376.06™ 56.86" 5.30° 332.66" 998.00°

EC = 2.5 mS/cm 314.93° 50.78° 5.03° 283.73" 851.00°

EC = 3.0 mS/cm 512.13° 80.61° 6.02° 498.06° 1,494.00°

Fotost . . . R R

CV (%) 26.70 28.54 7.61 20.40 20.41

* = Significant at P<0.05.
Different letters within a column indicate significant difference at P<0.05 by Duncan's New Multiple Range Test.
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Figure 3 Comparison of nutrient solution concentrations on yield of butternut squash in soilless culture.
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Table 3 Cost of planting butternut squash in area one greenhouses (6x12x3 m3)/planting cycle/150 plants.

Nutrient Drip Green Substrates Fertilizer Fruit Compensation Profit
Concentration Irrigation  Houses  and Planting and Weight (Baht) (Baht)
(Baht) (Baht) Container Seed (kg)
(Baht) (Baht)
EC =2.0mS/cm 460 3,666 550 825 149 11,920 6,416
EC =2.5mS/cm 460 3,666 550 1,050 127 10,160 4,434
EC =3.0 mS/cm 460 3,666 550 1,275 224 17,920 11,969
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UFaaaswgnAl LazNTANUARYABATEARIANTANAAINABNANITAINSILAR
Phytochemical Contents and Antioxidants Activity of Extracts

from French Marigold Flowers (Tagetes patula L.)

ufles 1up” glan aazae’ suwed lnswal’ wazses ynyiassen’
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fnenihannaenanaisestfaa 10 Wug 1Hun KPSO1-SY, KPS02-S0, KPS03-S0, KPS04-DO, KPS05-DY, KPS06-SR,
KPSO7-SY, KPS08-DO, KPS09-DY 4z KPS10-DR wan1smaaesnudn ansaindagtinainnansnaibasdfosa
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‘lumiﬂmammm@umamv (IC,, atfludng 27.09 Tiv 29.38 "Luimmmﬂmmm) Gﬁwﬂ?mwﬁmwmmﬁma BHT
(IC, Winfiu 57.48 1m1minwm@mm@m ‘EmﬁmmmﬂmmﬂmmnmnmqLﬁ?faq‘wuﬁ KPS01-SY, KPS03-SO uay
KPS04-DO mJamwﬁmw‘lummumﬂgmm PMS-NADPH radical scavengmg VLWWIM\ (ICy, Winriu 165.30, 131. 96
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AdNATY: AaERIlTuAd Finueyagass ansngneA a19ainsiaein

Abstract

French marigolds (Tagetes patula L.) are classified as ornamental shrubs that various colors of flower
were found. Pharmacological properties have been reported in some species of marigolds. The objectives of
this study were to analyze phytochemical content and to investigate the antioxidant performance of water extracts
from 10 species of French marigold flowers (viz. KPS01-SY, KPS02-SO, KPS03-SO, KPS04-DO, KPS05-DY, KPS06-
SR, KPS07-SY, KPS08-DO, KPS09-DY and KPS10-DR). The results showed that water extracts of flowers from
KPS08-DO, KPS09-DY and KPS10-DR contained higher content of flavonoids and phenolics than the other extracts.
Moreover, water extracts of flowers from KPS08-DO and KPS09-DY also contained high levels of carotenoids.
In regard to the antioxidant property of DPPH radical scavenging, extracts of flowers from KPS08-DO showed
stronger inhibition effect than other extracts (IC,, = 64.51 ug/mL). For inhibition of ABTS radical scavenging,
all water extracts showed strong inhibitory effect (IC value between 27.09 to 29.38 pg/mL), moreover, they showed
stronger inhibitory effect than BHT (IC,, = 57.48 ug/mL). Water extracts of flowers from KPS01-SY, KPS03-SO and
KPS04-DO performed highly on inhibition of PMS-NADPH radical scavenging (IC,, = 165.30, 131.96 and 148.33

ug/mL, respectively). In regard to nitric oxide radical scavenging inhibition, water flower extracts of KPS01-SY
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showed high inhibitory effect (IC,, = 587.56 pg/mL). Water extracts of flowers from KPS09-DY and KPS10-DR
had inhibitory effect on oxidation of LDL (234.93 and 232.08 ug/mL, respectively).

Keywords: French marigold, antioxidant, phytochemical, water extract
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Figure 1 Characteristic of flowers of French marigolds in this study.
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flavonoids L3LiiLiLNI WNIMT§IUT24 rutin equivalent (RUE) e Y = 0.0136x + 0.078 (R? = 0.998) Tluagnily
mg RUE/ g DW

AALIBINNUENT phenolics MNATUA Kahkanen et al. (1999) vhansarmdaeninannanalios Aoy
1,000 lulasnFusieRanans U3uns 20 lulnsans nanadlu 96-well plate Wi folin ciocalteau reagent (M9 1 : 1
- reagent : water) 131179 50 lulasans asluansainsaeting wdsanTauRNtndw s 50 lulasang uazanudas
sodium carbonate (7.5 Wafifius) 1Bums 80 lulasams wmmammmau‘lwmﬂu nazalfTe frunniiies
Wunan 30 wn mimmmmmmﬂ@mmwmmmqﬂ@u 725 unTuiums & mmmm microplate reader ANAMALETNNL
@19 phenolics LﬁﬂumﬂunumﬁWmm&g’mmm gallic acid equivalent (GAE) LN@ Y = 0.0014x + 0.069 (R* = 0.998)
fvdaenflu mg GAE/ g DW

AATFINNUVR9417 carotenoids AALUAIAINATURY Ranganna (1999) ﬂQﬂﬂ’]?LL‘HN\‘iUﬂﬂ'ﬂﬂm’mLT‘ﬂ\‘i
1 %y ludvinazane acetone Wtifiu 1Bunms 10 Taaans Whinan 12 dalug wdseniunsasdnanszanEnses
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mmmmvmmmuuu”lﬂmmmmmnauumwmmmqmu 452 wilums Boeeins microplate reader ANWINULENTY
U84 carotenoids @ﬁﬂqmm\m
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3.87 x A,., x volume make up x dilution factor x 100

452

Total carotenoids =
weight of sample (g) x 1000

e A, Ao m"1mi@mﬂﬁuumﬁmmmﬁ?{u 452 unTuumse
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WTENANTAzANY ABTS® Haeinnsuan potassium persulfate (2.45 Raainans) fiu 2,2"-azino-bis(3- -ethylbenzothiazoline-
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1Bums 20 lulasams wandu LDL (222 lulasnfusieRadans) 15uams 100 lulAsdams way copper sulfate
(55 ulmsTuand) sunms 10 Tulasdns ﬂuiﬁﬁqmmﬁ 37 asnmaidea Wuoa 24 2l sged e faansiia
ethylenediaminetraacetic acid (EDTA) (1 Tuan$) 13nnms 50 lulasans mi”\immfuﬁﬂﬂmﬂuﬂmmﬁ 20 B9ANIALTEA
AMiLARIzIiLfjeen oxidation 289 LDL $ivel thiobarbituric acid (TBA) AN38184 Steinbrecher et al. (1984)
WANANTHANTRS TBA (0.67 wadidus) 13u1ms 1.5 Nadans waNiy trichloroacetic acid (TCA) (20 wlafidus) 15unms
1.5 NARARI ﬁﬂﬂﬁﬂﬁlﬁ@mﬁ'@mmﬁ 100 aeATaded Lunan 30 mﬁ LLé’fJﬂﬂﬂ%ﬁ'@mmﬁ 25 R9ANTALTEA
WY 30 17 udaanntiuenldtusiesnnnuEasey 9,000 sevseun wammu 4 peAvIAEd WM 6 WA
mmmwmﬂimﬁquuulﬂqmmmimmn@uLmemwmqmu 532 1nTUILAT BeLAas microplate reader WReFie
UfizenfiunamannsgIuaes malonyldialdehyde (MDA) Fudqenilu Aaaniuaes MDA
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o

AulsEAnBnnlunsfinueyyagassiclizensing o) aangmsatuaniiail

mwummmﬁmwa%mx (\wedidus) = [(0D,,,.,. — ODjsregne) OD TAAILAN] x 100
Y = ! = g
WD 0Dy, P8 ANNIRANAULANTRINN (TAATLIAN)
ODy.py  AB AINIIAANALLAIIENANTATIAFRBEINY WAL positive control

AsuAIA NN uTesa iU sEAvEn nTunsdue e isensing o) 16 50 wesidus (the half maximal
inhibitory concentration, IC,)) AMNaNNNIELATITBIAIPINAINNTD NefiuewyadassiauiuANdinduaesasain
FTAUFNG 7] Asannissia i

Y = mx+c

We Y Ae dse@nsnanlunisediudgs 50 we i
A v v 3 al'al a a o 3 am
x A AnNdniuesansdiuntlssansnmlunisdudading
AATSATRYAN DA
TNUNUNINARBIULIL Completely Randomized Design (CRD) AR AD A1IATARINABNAIETES
10 Wug mmiwmmmmu 6 41 WBHLITELANULANAN eI AL EIEAR99 Duncan’s New Multiple Range Test
Fasumnudesiu 99 wefidus (P<0.01) uAzAlATIZANEANANTLS (R) szudneilinnniansngnial uavilss@nann
TunisfinuenyadassuuLie 41 (Pearson product-moment correlation) Faglisunss SPSS (IBM SPSS statistic

version 15 for windows)

HANNSANHILAZIANT T

EnugsngnLAd

Amiuran1mIziENua g nAl 3 ngu I6un flavonoids, phenolics uaz carotenoids luansarin
ﬁqai‘i’]mnmﬂm’nﬁ?mLwi@:W”uﬁj' WU mqqﬁﬂqN§Qmeﬁu§ KPS08-DO, KPS09-DY uay KPS10-DR Hiffnnmuaes
A17 flavonoids WA phenolics 43 (fﬁﬁ‘mmwiﬂﬁﬂ_l 132.70+1.95, 136.80+9.46, 125.21+£11.63 mg RUE/g DW uaz
697.03426.94, 672.38+14.89, 687.86+16.83 mg GAE/g DW ANANAL) flAnuuansnanieadaiienBeydioniy
ﬁuﬁjﬁlu ‘lummx‘ﬁ'm@ﬂmmmqfémﬁuﬁ KPS08-DO way KPS09-DY Hifsunnuedd1s carotenoids mﬂnfiwﬁuﬁ:ﬁ'u
WANANNNNADA (HUTNNUYINAL 125.4745.34 Uaz 128.60+5.94 mg/g DW) (Table 1)

Table 1 The contents of flavonoids, phenolics and carotenoids of water extracts from French marigold flowers.

French marigold species Flavonoids Phenolics Carotenoids
(mg RUE/g DW) (mg GAE/g DW) (mg/g DW)
KPS01-SY 54.39+1.26 d" 428.45+9.29 de 63.42+4.55 b
KP02-SO 119.1548.07 ab 588.10+7.91 bc 92.48+9.26 ab
KPS03-SO 94.32+4.23 bc 510.36+14.60 cd 66.93+5.84 b
KPS04-DO 59.33+1.51d 490.95+20.05 de 95.82+4.74 ab
KPS05-DY 51.36+1.33d 411.3147.74 e 95.98+8.21 ab
KPS06-SR 118.62+3.53 ab 604.29+18.82 ab 104.77+2.70 ab
KPSO7-SY 72.09+2.39 cd 475.60+17.16 de 98.75+8.78 ab
KPS08-DO 132.70£1.95 a 697.03+26.94 a 125.47+5.34 a
KPS09-DY 136.801£9.46 a 672.38+14.89 ab 128.601£5.94 a
KPS10-DR 125.21+11.63 a 687.86+16.83 a 71.60£7.54 b

"The data represent the mean+SD of six replications.
Values followed by the same letters within each column are not significantly different according to Duncan's New Multiple Range Test
(P<0.01).



King Mongkut's Agr. J. 2021 : 39 (4) : 264 - 273 269

Usz@nmwmsifluansiuayyadass
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n19iiAlfNTe1 DPPH radical scavenging 18 50 wWesidus (IC,,) (Figure 2A) Wudn ANTATAEEINAINABNANI B
Wug KPS08-DO ﬁﬂi”ﬁﬂ%mwlumiﬁuﬂz\mmﬁm@umﬁmvmm DPPH* 155 (HF1 IC,, Wiy 64.51 lulasniusie
f05ang) liunnsnannsadmdion Bauidlautugns BHT (e IC,, WWinfiL 42.03 "Lm‘llmmummmm) dnutlsz@nan
mmmmﬂmmﬂmmnmnmqLi@ﬂummumﬂgmm ABTS radlcal scavenging vhi wudrasatRanABnATEes
cJNLﬂannwuﬁquﬂimmﬁquﬂumiﬁummimm@%@@mmq ABTS® @adlAn IC,, agflutdng 27.09 Ds 29.38
lulasnFusiefiadans Tmmﬁmmﬁmﬁw{wmmﬂmqﬁfaqﬁ”ﬁﬂavam%mwslumﬂﬂumqiﬁﬂu@uu@Emvvlﬁﬁmhfma BHT
LLmﬂmNﬂummam (@il IC,, wihriu 57.48 lulasniusiaiiadans) (Figure 2B) Amiuise@nsninaasansanalunig
ﬂumﬂgmm PMS-NADPH radlca| scavenging (Figure 2C) WU mmnmmammnmnmqLifmm‘ummu%m
Hise@nsnanlunisfinunisiineyyadaszang superoxide radicals (O ) ¥ laifunntin Fatlein IC,, a¢lutng 288.67
04 418.84 TulasnFuselafnans ‘Lummmmmnmmﬂmmnm@ﬂmmmwuﬁ KPS01-SY, KPS03- SO uay KPS04-DO
Hse@nsnnlunisfinuenyadasz1ed O, 1mmmﬂmmnmmammnm@nmqLi@ewuq@u FaflAn IC,, Winriu 165.30,
131.96 uaz 148.33 Tulasniurefiadans Auansy IneiansadadaetinainaananBesiumaiilsydnanmlunis
ﬂumma‘mﬂﬂ{]mm PMS-NADPH radical scavenging 15 uAnAneadAEenBuudiaufuans BHT (@6 IC,,
windu 30.36 lulmsniusieladams) mmmma‘mmmﬂmmnm@ﬂmfaLifaqcmLﬂmiuﬂﬁiﬁumﬂgna‘m nitric o><|de
radical scavenging (Figure 2D) Wi mmnmmﬂm@fmmﬂmmmsJ:NLﬂmnnwuﬁuﬁavmmﬁmwmﬂum@mu
auABATzIRY NO® HAN 1C,, 81nnan 500 Tulasniusadiadans (aglutdas 587.56 De 4131.45 "lu'lfmmmemmm)
mumnm\immammuﬁéﬁumaunuﬂimmﬁmwwmmi BHT Iunwmu@um@mﬂuﬂgmmu ({An Ic,, Wiy
51.01 lulasnFuselanans)
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Figure 2 The half maximal inhibitory concentration (IC,)) of water extracts from French marigold flowers on
DPPH (A), ABTS (B), PMS-NADH (C) and nitric oxide (D) radical scavenging radicals.
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z%ﬂm"umiﬁnmmmmmmﬁm@iqmiwmmﬂmqf'%mN?@Lﬂzﬁ“lumiﬂ”ug\mmﬁmﬂﬁﬁ?m oxidation 284 LDL
wudﬁmmﬁmﬁqmﬁqmnmqﬁmﬁuﬁ KPS03-SO, KPS08-DO, KPS09-DY waz KPS10-DR flilsz@vanlunisdiudl
Ufjizen oxidation ”Lmmmﬁm@@ﬂmmmmmnm@nmqLim‘wuﬁ@u Tnafidian IC,, WiNfTL 285.21, 289.10, 234.93 uAL
232.08 lulpsniuseiadans mnady smmmﬂmmﬂmmnmﬂmqLimmﬂwuﬁuﬂs”mwﬁmwmmwms curcumin
mrﬂumammywmi’mmuﬂamwﬁmwmiﬂummammﬂgmm oxidation #84 LDL 1§ (Mahfouz et al., 2009)
({An 1C,, winiu 31.27 lulasniusiediadans) (Figure 3)
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Figure 3 The half maximal inhibitory concentration (IC;) of water extracts from French marigold flowers on oxidation
of LDL.

Lufa'wmmmmqmuwuﬁi”mwﬁmmmawqnmﬂmquﬂumimu@uummvmmmimmmﬁmmﬂ
AeNANREeNFaLAd (Table 2) WUQﬂiﬁ‘uﬂmmﬁiwqﬂwLﬂmLmemumwwﬁﬂ’]a‘mmm@u 1Aun flavonoids, phenolics uaz
carotenoids ummmu‘wuﬁ vive R fluunndei tuie WeiBunnaessselinlastaviaiaiu axdenalinBunaes
asangesriafiniudan IneitFunnaedans carotenoids AanuduiusifuanfuLlsAnaanlunisiudanisiin
Ufjf3en DPPH dléh R winiu 0.602 wameinfiannaesans carotenoids \induasiinavinlfansatafaatinan
m@ﬂmfgf‘imﬁqw%ﬁumsﬁuﬂg\imsﬁmwga%mmm DPPH® l¥unas uananniidanudnisanniesans flavonoids,
phenolics WAy carotenoids HAN R windu 0.583, 0.511 wax 0.747 AUNSAALNA3EN PMS-NADH mIN&1AL
Tuanie it BN nesns flavonoids WAz phenolics ﬁﬂ'qwﬁuﬁuﬁlﬂu@ﬂumsﬁmfnma‘lﬁmﬂﬁﬁ?‘m lipid peroxidation
A1 R W -0.769 1Ay -0.764 AN Lansint Funnessnsvase T minay axinliilssAvanmwlunnssud
nM9AALfNEeN oxidation 284 LDL AAAY i Vaya et al. (2003) l@AnE1AMNANLE189417 flavonoids Tunnstiudh
1713811 LDL oxidation Wua1 @17 flavonoids 18un catechol "laiﬁm@“lumiﬁu&ﬂﬁﬁ“émfimﬁ Rahman et al. (2015)
91897431 @19NaN  polyphenolics  axN9nINATETATAITTBIELLADATY A Ladaansndudaitetraanisiin
1I7jfi3e1 LDL oxidation wananng Riemersma et al. (2001) 43181971497 @151U3vnau phenolics @1unald H vizadly
anidefiauman (chelate metal ion) muwuﬁﬂﬂ@mmumu@mm@ﬁ 2 Wupe mmiﬂwaL@ﬂmﬂuﬂuaum@mvim
aglanmuANENRUEIZUINe phenolics ﬂuqmﬁm@umm@vmuﬂ@wﬂummmmm fapranudn dns phenolics
mwummmammﬂquﬂumamu@uu@famv@mm Hesanaudueusesanssznauniaadluits 3adaanu
wansaiulunsifinAmaNR lun1sfinueyyadasy (Zheng and Wang, 2001)

anMsdennAgaLANENTR Ui aLyaBasziatdE DPPH uax ABTS dufhilainléine azaan uay
310137 109290 DPPH® way ABTS®” Lﬂu@wgmﬁmzﬁﬁau%qmﬁmImﬂﬁ' DPPH* Lﬂuménﬂavl,uimmuﬁmﬁ @9 ABTS®"
dunisdnpanainisnlunisfinueyyadaseiaanisli H-atom %'\1L‘fhﬁ%Lﬁy@qﬁuﬁﬁﬂﬂmummmmauqm’%ﬁumsﬁﬁm
ayyadaszaialefeand (Uniu Wugan99s, 2556) L8NA"N nitric oxide radical (NO®) 34 Lﬂu@w@'ﬁmzﬁa’éwmn
wilsl inducible nitric oxide synthase (INOS) @unsany ld luimad macrophage ﬁ’agi?’auﬁ@umﬁq AVUNANAR DS



King Mongkut's Agr. J. 2021 : 39 (4) : 264 - 273 271

BUYLABATZAINNITUIUNAT lipid peroxidation 8E9LTW MDA aza1n1saiUiseniu DNA udwinliifianisnaneiug
yisanalfinanzidald (Indung sews wavAnuy, 2557) Lﬁ@uﬁﬂmﬁﬂumma‘m@mﬁq 533 avwiulfdn a13aindonn
mnWﬂﬂmqLimuqmﬁ‘lum?mu@uummv DPPH® uaz ABTS® 1@ 44 Koldas et al. (2015) waz Koyuncu (2018)

W31 ﬂﬁ‘t@%ﬁﬂ’]Wﬂ’]i‘ﬁl’]u’ﬂHH@’ﬂ@i‘% DPPH*® uaz ABTS® WUiﬁi‘LAﬁ‘”UU[ﬁl’JVI’]@”@’WVIL‘]Juu’] LHNIUDA LAZLATIADLTLAY

o

NASENNLLTNIUTINUBIANT phenolics, flavonoids Wa¥ carotenoids ‘lmmumgq quﬁmu@%mmxmﬂmﬂﬁ
flanmsauiuayyadase M liilassainnesayyadasviadusldiiafuayyadasysiall (Pietta, 2000) u@nmnqm?ﬁr
‘Lumimu@%@@mvmnmwm@mfﬁlﬁq gﬂﬁﬁ"]ﬁx‘i’]%'ﬁ’]@’]i‘@ﬁ@@’mWﬂﬂm’nﬁ‘@\‘iﬁE]Vléluﬂﬁﬁ‘gﬂ@\‘iﬁuﬂ’]ﬂﬁmti‘ﬂm‘zﬁ\‘i
5Qﬂﬂﬂi§U§QﬂWTLﬁﬂﬂﬁﬁ?ﬂﬂ autooxidation Tuaagslau (Zheng and Wang, 2001) aysyadassifluanmnddnysie

mafialsanzide Tnefanssinuanyadasviiiunalndrdtynalnuilanaunsndaeilesiumasdainnismiaaaeteysa

©

) L

Basvld (Induns Asvws wavAny, 2557)

Table 2 Correlations between phytochemical contents and antioxidant properties of water extracts from

French marigold flowers.

FLA PHE CAR DPPH ABTS PMS NO LDL
FLA 1.000
PHE 0.995** 1.000
CAR 0.5635** 0.468™* 1.000
DPPH 0.175 0.048 0.602** 1.000
ABTS -0.128 -0.152 0.014 0.155 1.000
PMS 0.583** 0.511™* 0.747* 0.353 -0.008 1.000
NO 0.109 0.036 0.019 -0.147 0.202 0.384* 1.000
LDL -0.769** -0.764** -0.212 -0.067 0.319 -0.105 0.257 1.000

*Significance level at P<0.05; ** significance level at P<0.01.
FLA = flavonoids; PHE = phenolics; CAR = carotenoids; DPPH = DPPH radical scavenging; ABTS = ABTS radical scavenging;
NO = nitric oxide radical scavenging; LDL = oxidation of low density lipoproteins.
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Tuﬂﬂimﬂuﬂumﬂﬂmﬂuﬂgﬂim DPPH, ABTS radical scavenging Wa¢ LDL oxidation 155 stnmvwmmﬂmmﬁm
ANABNTBIANETENAUE KPS01-SY uqmﬁlumimu@uma@mﬂuﬁgmm PMS-NADH uaz nitric oxide radical
scavenging l&# m@mmmﬂm’mmmm Nantitanon et al. (2010) Anugn u@ﬂmm_l??mm‘umm@wqﬂmﬂwmLLmuu
ﬁmmmeﬁmmmmmm@nqmnuN@'lummmmqmmuaummavmmmmnmwnwn wanani ANOTTEY MNzgaU
wazgiian nazasdianes (2559) mwmﬁmﬂwuﬁmmwmm@mﬁfmumma‘miuma‘mu@um@@mvqumﬁiuma‘mu
@faﬂsnmm@\mwumwmwu m\mummﬁLLuﬂmummm@Wqmmmﬂummnmmammnm@ﬂmqLarmtlmﬂmmmwuﬁ
Finnnafneluais uarnsiansanun it lesiuitesnmnlsaianizianza AIATANIANHIUATNAADLIATINAT
naenlunistaetlesiulsaanizniasie’ly

AgUnan1sANE
aariadaetinaneenadeslfuaaiiug KPS08-DO, KPS09-DY uaz KPST10-DR fansmgnmiaiinan
phenolics, flavonoids Waz carotenoids 3nnauga Tmﬂﬁmmﬁmﬁqmﬂyﬁmnm@nmfaﬁ?mﬂ?\imaﬁuﬁ: KPS08-DO,
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Development of DNA Marker for Genetic Purity Testing of Marigold Hybrid Seeds
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Abstract

Grow-Out Test (GOT) is a traditional method used to determine the genetic purity of hybrid marigold seeds.
The disadvantages of these method are time-consuming, need high labor cost and huge space to maintain
the seedling plants up to mature stage. In addition, evaluation based on phenotypic traits is difficult and often
inaccurate, especially for closely-related genetic varieties. The research aimed to develop a highly reproducible
DNA marker for genetic purity testing of hybrid seeds and differentiating the hybrid from its parental lines.
The novel marker (S12+GCAG) was derived using RAPD-S12 primer, which gave an unique band size of 1,108 bp,
thus distinguishing between the hybrid and its parent plants. The DNA fragment containing the marker was cloned
into the pTA2 plasmid vector and sequenced. Primers were designed based on core sequence similar to S12 and
adding 2, 4, 8 and 14 bases, respectively at 3'. Among the 4 designed primers, only S12 with 4 bases (+GCAG)
added could be distinguished from the parental line. The marker was subjected to genetic purity testing of
hybrid seeds, which artificially added with contaminated seeds. The results showed that out of 100 seeds,
there were 93 true hybrid seeds, 3 contaminated seeds and 4 self-pollinated seeds. This developed primer
was more stable than the RAPD DNA marker.

Keywords: marigold, hybrid seed, genetic purity test, seed quality control, DNA marker
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Table 1 Nucleotide sequence of developed primers originating from the S12 RAPD marker specific for

1108
the parental male.

Primer Name Sequence Annealing Temperature (°C)
S12+2 5" CCTTGACGCAGC 3’ 45
S12+4 5 CCTTGACGCAGCAG 3’ 55
S12+8 5" CCTTGACGCAGCAGCACG 3’ 60
S12+14 5" CCTTGACGCAGCAGCACGTGACGC 3’ 68
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CTTGACGCAGCAGCACGTGACGCACCCATGACAACTTTTCATGGTTTGCACAATCAACTGTAGGAAAACAAACTG
TCCAAACTCAACCAYTAATTACACTACTCACTAAACCCTATAATAACCTCCAAAAACTTAAATTGAGCAATTGATCT
ATCAAATCATCTACACTTCAATTCAGATCAAACTCATGTGTCATAACCTAATCAATATTCAAATTAACAACAACACM
AATACATTAACATCATCAATGACAATGATTCAATTCCTACTTTCAAACCAATTCAAGTTGCACAGATCACAAGAACT
AAAAGCCCTAACTACAAAATTAACATGAATAAACTAAGCATGTAATCATCAATTCAAAGTCTAGAGAGGCGAAATG
CAATTATTAATCGAATAGTGAGGGAATAATTAACAAGTATGTGAGTATGTTAGAAGATAAAATTCATTTAGTGATAAT
AATGTTGAAGATGAAGAAAATTACTTTGATCTGAAGTGAAACGGTGGGTGTTGTTTGGTGTTTGTTTCCTGTTTTAG
CTACTTTTTGTGGAAATGAAATGTAGATAGATGACAATGAATGAAAAGTGTTTGTATAAATACCGGTTTGGATAAGA
CTTTGACGTGTAGCCTATATTATTATTTTTTTTTTCAACGGCGTTATTTAGATATCTTACTTCTAGATACCAAACTCATA
TTTTTTTATAATCTATGTATCTAAATGAGGCTCTTTGAGAGGTATGATGTCAGCTGTTTATATTGATTTTGATATTTTAT
TTGGCTTACTTAGAAAAATTTTTAAGGGAGAAACCTATTATTACGAGAAAACTTGTAATGTTTAACCTAGAACCTTAT
TATGTCTTATGTAAGATTTGGATTCAAGATATTCATATTGTAATGAAGTTGTGTACTCCACCTTAAACATTTTGGCTTT
GGATTGTTGGTAGATAGTAAAGTCGTGCCAATTGGTCTTCTGGTTTAATAACAAGGGGTGATGACAAAGGCTTAC
GATGTTTGAGGTCTCAAGTTTTAATCTTGAGTTCATGCCTCTATGTAGTTTTCTCACTATGGTGGGGTTTCTCCTTAA
AGGTGTTCATGAGTGCGTCAAGG

Figure 1 Nucleotide sequences of the RAPD fragment S12 specific to the parental male. RAPD S12 primer

1108
sequences are underlined.
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Figure 2 Genetic purity testing of marigold hybrid seeds using the S12+GCAG primer, M: DNA ladder, Lane 1-100:
individual F, hybrid plants. Hybrid plants number 6, 46 and 51 are contaminated seeds and number

21, 23, 41 and 87 represents an off-type seeds.
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Effect of Selenium Biofortification in Cultivation Material on Selenium Content of White and Grey

Oyster Mushroom (Pleurotus ostreatus (Jacquin Fries) P. Kummer)
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Abstract
Oyster mushroom (Pleurotus ostreatus) is a popular edible mushroom due to its chewy texture,
deliciousness and nutritional value including high protein, low fat, and varieties of micronutrients. Selenium (Se) is
an important micronutrient that maintains proper function of various systems in human and animals, and delays
aging of cells. In fact, mushrooms contain more Se than other food crops, however, Se content of mushrooms varies
due to their growing substrates. This study aimed to increase Se content in two types of oyster mushroom,
white- and grey-, by utilizing Se-rich rice straw and Se fertilizer augmented sawdust as growing substrates.
The effect of substrate fertilization was examined using a Completely Randomized Design (CRD) with 10 replications,
consisting of 4 treatments (T1 sawdust, T2 sawdust+Se fertilizer 3 mg/kg, T3 conventional rice straw, and
T4 Se-rich rice straw). The results indicated that grey mushroom obtained from T1- and T2 substrates were not
significantly different in their size and yields, however, they exhibited increased accumulation of Se in their fruiting
bodies. Se content of white- and grey mushroom derived from T2 were 28,755 and 26,460 1Lg/kgDW, respectively,
which may indicate excessive accumulation, whereas, white- and grey mushrooms derived from T4 exhibited
Se concentrations of 114.28 and 189.08 ng/kgDW, respectively, which is probably a more suitable range.
Our findings revealed a potential for using Se-rich agricultural residues to produce Se-enriched mushrooms. It also
provided a new cultivation method for Se-enriched oyster mushroom production by Se biofortification for use as

quality raw materials for health food and supplement products.

Keywords: oyster mushroom, Pleurotus ostreatus, selenium, biofortification
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(Werner and Beelman, 2002) WiALW1934 (oyster mushroom, Pleurotus ostreatus) @mﬂummwuamuﬂumunumn
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Table 1 Mycelium growth rate of the white and grey oyster mushroom on different cellulosic substrates with or

without selenium amendment.

Mycelium growth rate

Completion of mycelial growth (days)

Substrate (cm/day)

White Grey White Grey
Sawdust 0.63" 0.63" 28 28
Sawdust + Se 0.71° 0.73° 25 24
Commercial rice straw 0.55° 0.56° 32 32
Se-rich rice straw 0.63" 0.61° 28 29
CV (%) 5.44 5.20
F-test > *

Note: Mean values followed by the different letter in column were significantly different at 95% by DMRT test.

** = Significant at 0.01 level.

Figure 1 Mycelium at completely growth stage of the grey (upper row) and white (lower row) oyster mushroom on

different substrates of sawdust (A, E; mycelial growth of 28 days), sawdust amended with Se-fertilizer at

concentration of 3 milligrams/kilogram (B, F; mycelial growth of 24 and 25 days, respectively),

commercial rice straw (C, G; mycelial growth of 32 days), and Se-rich rice straw (D, H; mycelial growth of

29 and 28 days, respectively).
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naaasdaLlanfaruIATRIRRNLTALIITH

mnmiﬁﬂ‘mNmmma‘m‘?‘ﬁaLﬁﬂu'lud“aQmﬁuﬁmﬁi@mmmmm@mﬁmmwmﬁi 2 atin wudn @uladin
e 2 9l anansnidiLluaziBuEuneninli (Figure 2) lufanmnzit 4 gas dWanRBauiauszwireTagmne
andidesliinnemnm wazvheding wudn Tusesnendiausndan i 1 Aldandaen e (gash 1 uaz 2)
ﬁmmm'lm&iﬂfhm@ﬂLﬁmﬁ”l@imnmﬁm (Qm‘ﬁ' 3 uay 4) e liudAYnNas Aafuunalatiade 43.77, 56.52,
34.94 uaz 36.26 NAANAT ANNAAL (Table 2) uaz Lﬁmm\ﬁumﬁﬁmmmmnimLfﬂ%ilﬁ 47.05, 49.37, 35.34 4z 41.61
fadinns AL (Table 3) daunaudisdaifiaaluiagmnz (mm'w 2 Az 4) WU TUIRTLIABNITATHLINATUIA
Tnnjnansdanmnzaiaen i ilidindaiden (gasf 1 uaz 3) Relufiaunssudan s (Table 2) uazifinunasuim
(Table 3)

Lamuf:mumwmmmmnmmmmwuw 1 uaz 2 wuh winunesania 2 9ile Wwavmnm@ﬂﬂ (4937 1 uaz 2)

aglfinanguil 2 awnadnasaneeniudl 1 lunsifagmizanriedn (geai 3 uaz 4) adldnenidiaguil 2

wumm'lumﬂmm@muw 1 (Table 2 uaz Table 3) daumaidtudagmnzacuiudaiion (amw 2 uaz 4) nuduinly
$u47 2 S eraseenliuansneanndanmnzsindaatuil liduEaiie (gaef 1 uaz 3) fadu JagTidesliianannm,
naniledwidiaidon 3 faansusentaniu Audugmeiiliinnanendinunesudntd usafausaumilauanen
‘Lmﬁqm (Table 2 uaz Table 3)

Figure 2 Fruiting bodies of the white and grey oyster mushroom on commercial rice straw designated as

Pleurotus ostreatus TISTR_Post-01 (left) and Pleurotus ostreatus TISTR_Post grey-01 (right), respectively.

Table 2 Size of fruiting bodies of two consecutive harvest of the white oyster mushroom on different cellulosic

substrates with or without selenium amendment.

1% Flush 2" Flush

Substrate Cap Stalk Stalk Cap Stalk Stalk length

diameter diameter length diameter diameter (mm)

(mm) (mm) (mm) (mm) (mm)

Sawdust 43.77° 10.72° 45.80%° 35.29 8.41° 37.65°
Sawdust + Se 56.52° 12.16° 46.91° 43.65 10.88° 47.25°
Commercial rice straw 34.94° 7.80° 36.67° 36.09 8.72% 25.24°
Se-rich rice straw 36.26° 8.34° 41.75% 35.52 7.90° 39.47%
CV (%) 17.74 18.81 12.63 22.80 26.94 26.35
Fotost o o . ns . o

Note: Mean values followed by the different letter in column were significantly different at 95% by DMRT test.
** * = Significant at 0.01 and 0.05 probability levels, respectively. ns = non-significant.
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Table 3 Size of fruiting bodies of two consecutive harvest of the grey oyster mushroom on different cellulosic

substrates with or without selenium amendment.

1% Flush 2" Flush

Substrate Cap Stalk Stalk Cap Stalk Stalk
diameter diameter length diameter diameter length
(mm) (mm) (mm) (mm) (mm) (mm)
Sawdust 47.05° 11.69° 36.66 46.28 8.85 36.66
Sawdust + Se 49.37° 11.97° 36.62 45.15 9.10 37.65
Commercial rice straw 35.34° 8.54° 33.44 42.53 10.41 34.71
Se-rich rice straw 41.61%° 9.48° 38.63 45.35 8.79 39.75
CV (%) 20.31 21.94 11.74 18.96 16.98 15.21

F-test > * ns ns ns ns

Note: Mean values followed by the different letter in column were significantly different at 95% by DMRT test.

*k —

Significant at 0.01 level. ns = non-significant.

HANARARNLAALAZMTREANTAL T aNIRURAUITH

LﬁmmqsuéﬁmﬁﬁLW%UWT@@LW%VT»@ 4 gms wudn Winan@annanminguusn sty ansfnandnaeniialy
fufl 2 wazHALARRENTiATIAIT 2 {1 wudn Fagazannmeiing (gaef 3 uaz 4) Winandmaenidiaunndrianms
anTdeslfiena (Qmﬁl 148y 2) TneANARARN AT 2 g‘uﬁiiﬁﬁm 133.40, 129.29, 120.20 WAz 106.20 NFNFD
flaunnz (Table 4) M?‘@{@QLW’W@’]HWN?‘]]’VJ&%N@NaWﬂ'aﬂLﬁmN’mﬂ'jﬁ/@@L‘W’]Sﬂﬂﬂ%”l,al@ﬂiﬁﬂwﬂgl:%@ﬂﬂz 10.98-21.74
doubunndaidlelunarannenisians 2 fuluiasmzaasi 2 nudn faedugegeie 28,755 Tulaniusenlani
dhdnudie Geqeuansineanndagmzgasau 1 wazilanBouifaununndd denlunanannenfisanianmis
yledansanen (gradl 3) wazanrhednaddifiengs (gaefl 4) wod BanaEdidenlunsndneeniinangasi 4
ﬁngmd’]m'aﬂﬁmﬁvl,ﬁmngmﬁ 3 AnfluSeeas 157.62 (Table 4 wa Figure 3)

Table 4 Yield and selenium content of the white oyster mushroom fruiting bodies of two consecutive harvest from

different cultivating substrate with or without selenium amendment.

Yield (g/packet) Total Se (pg/kgDW)

Substrate

1% Flush 2" Flush Total 1% Flush 2" Flush Average
Sawdust 80.20 40.00™ 120.20%° 229.91° 170.84° 200.38
Sawdust + Se 73.10 33.10° 106.20° 20,550° 36,960° 28,755
Commercial straw 79.00 54.40%° 133.40° 48.71° 40.00° 44.36
Se-rich rice straw 71.20 58.09° 129.29° 106.10° 122.45° 114.28
CV (%) 24.73 34.49 14.51 42.80 35.60
F_test ns « o o o

Note: Mean values followed by the different letter in column were significantly different at 95% by DMRT test for yield and LSD test
for total Se.

*k K —
L=

Significant at 0.01 and 0.05 probability levels, respectively. ns = non-significant.
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Figure 3 Yield and selenium content of the white oyster mushroom fruiting bodies from different cultivating substrate

with or without selenium amendment.
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TntaLARAanfiamut 2 U flAaRssLndng 112.90-120.70 niusedaumny (Table 5) dautfunodaiiionly
NANARABNITIATG 2 U ‘Luf’fa@l,wwngmﬁ 2 Wudwﬁﬁ’]mgm};aqmﬁ@ 26,460 lnTasniuselaniusvinudis Seumnsng
andasmnzgnaau 4 laaadananlnfidesiuliunndddeninuluiauneeudon s (28,755 lulamniuseflani
shwinuiie) uasilenBeuifieu Bunndaielunandnnendias 2 1ia andaguwnzntcdinngaudaiien (gash 4)
WLARALRIHINNAANNANNI0 TuNsgAdUTALTEN (189.08 TailnsnsurenlanFusinin i) (Table 5 uae Figure 4)
EAndfiaunssudants (114.28 lulasnusenlansuninviinuiia) (Table 4) Anidlienas 65.45 WeAnuanmniBunns
FailauisanelEFuannnsizinadie winfilnaiutsenuiinan 1 Alaniu (Winan 10 Alansu Tinuinudiedies
1 Alansy) uasifinfiiBunndaidlauaas 189.08 TailasnFusenlanurinuinui (mﬂmeQLW’]:Qmﬁ 4 4 Table 5)
wudn snearlEiRiten 18.9 Tulamnin Gviledredudasfimanzanlunniing senpdesiumanues Eileen
(2006) wavd11inlnTuINg nINeuNTE (2563) Imaﬁmm%ﬁLﬁﬂu’ﬁ'mﬂﬁﬁ*‘uﬁi@fﬁfuﬁvu@fgﬁu‘ﬁwmqm?ia ?ﬁlq@ghwfjw
15-70 lulAsnFusadu

Table 5 Yield and selenium content of the grey oyster mushroom fruiting bodies of two consecutive harvest from

different cultivating substrate with or without selenium amendment.

Yield (gFw/pack) Total Se (LLg/kgDW)

Substrate

1% Flush 2" Flush Total 1% Flush 2" Flush Average
Sawdust 67.30 53.40 120.70 174.10° 138.03° 156.07
Sawdust +Se 67.30 45.60 112.90 27,990° 24,930° 26,460
Commercial straw 59.20 59.90 119.10 36.21° 84.02° 60.12
Se-rich rice straw 59.90 55.10 115.00 194.51° 183.65" 189.08
CV (%) 17.53 26.20 11.80 35.26 49.55
F-test ns ns ns * >

Note: Mean values followed by the different letter in column were significantly different at 95% by LSD test for yield and LSD test
for total Se.
** = Significant at 0.01 level. ns = non-significant.
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Figure 4 Yield and selenium content of the grey oyster mushroom fruiting bodies from different cultivating substrate

with or without selenium amendment.
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Buying Behaviors and Attitudes toward Organic Rice of Government Officers
in Mueang Khon Kaen District, Khon Kaen Province
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Abstract

The objective of this study was to explain organic rice buying behaviors and attitudes of
government officers in Khon Kaen city, Muang district, Khon Kaen province. There were 400 samples sampling by
haphazard sampling technique from 4 offices including 1) Khon Kaen Municipality 2) Khon Kaen Provincial
Administration Office 3) Khon Kaen Wittayayon School and 4) Kaennakorn Wittayalai School. The data were
collected by using questionnaires. Attitude toward organic rice of consumers with different characteristics including
sex, age, educational levels, and income were compared by using t-test. The results show that only 40% of
respondents purchased organic rice. Most respondents (85%) indicated that concerns about health were the main
reason to buy organic rice. In general, respondents had positive attitudes toward organic rice. However, the higher
price of organic rice compared with conventional rice, few marketing channels for the products and less overall
promotion appear to be the main constraints for buying organic rice amongst the respondents. Comparison among
respondents’ characteristics and attitude toward organic rice indicate that consumers’ age and income significantly
impact the decision about organic rice purchase. Key recommendations for organic rice marketing include
increasing organic rice promotion by using different methods to educate consumers about the production process,

and indicating why organic rice is comparatively so expensive, and increasing selling channels for organic rice.

Keywords: organic rice, buying behaviors, consumer’s attitude, consumer’s behaviors
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Table 1 Rice consumption behavior of consumers who used to buy organic rice (n=163).

Topics Frequency Percentage

Selection of organic rice

Specific brand 9 5.50
Not specific brand 154 94.50
How to buy organic rice
Every time 14 8.60
Sometime, when the products are available 98 60.10
Alternate buying between regular rice and organic rice 45 27.60
Sometime, when consumers have a desire 5 3.10
Sometime when there is a promotion 1 0.60

Buying source of organic rice

General retailing shop 27 16.60
Supermarket/discount store 50 30.70
Fair and expo 40 24.50
Farmer market/organic market 32 19.60
Farmer 13 8.00
Acquaintance 1 0.60

Reasonable price (baht/kg)
30-40 76 46.60
41-50 65 39.90
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Table 1 (continued).

Topics Frequency Percentage
51-60 11 6.70
>60 11 6.70

Identification of organic rice by consumers
Having certification label 86 54.30
Product labels/brand 44 24.70
Ask the seller 26 17.80
Recommendation from friend 5 2.00
See the production process by oneself 2 1.20

Reason for buying organic rice (multiple choices)

Health concerns 139 85.30
Environmental concerns 64 39.30
Easy to find 13 8.00
Recommendation from friend and acquainted 20 12.30
Advertisement/promotion of organic rice buying 24 14.70
Confidence in quality and process 1 0.60
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Table 2 Attitude towards organic rice of consumers (n=400).

Issue Mean* SD Interpretation
Production process of organic rice help protect environment 3.44 0.63 Strongly agree
Organic rice is free from toxics, good for health of consumers and farmers ~ 3.43 0.61 Strongly agree
Organic rice with certified labels gains more consumer’s trust 3.37 0.65 Strongly agree
Organic rice must be certified by only related agencies 3.27 0.76 Strongly agree
Trust in organic rice farmers 2.98 0.70 Agree
Willing to buy higher price of organic rice than regular rice 2.91 0.84 Agree
Feeling safe eating organic rice 3.22 0.65 Agree
Knowing rice farmers increased trust in organic rice 3.38 0.61 Strongly agree
There are many places selling organic rice 2.78 0.83 Agree
There are good advertisements promoting organic rice consumption 2.91 0.77 Agree
Willing to buy more organic rice if the price is not expensive 3.40 0.67 Strongly agree
Willing to buy organic rice if getting more information 3.28 0.65 Strongly agree

*3.26-4.00 = strongly agree, 2.51-3.25 = agree, 1.76-2.50 = not sure and 1.00-1.75 = not agree.
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Table 3 Comparison of consumer attitudes towards organic rice classified by sex, age, educational levels and income (n=400).
Sex Age Educational levels Income
Master’s

Issue Male Female 21-40 41-60 Bachelor's degree or <30,000 baht  >30,000 baht

Sig. Sig. degree or below Sig. Sig.

higher
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Production process of ~ 3.44 0.626 3.44 0.037 0905 343 0.634 345 0.635 0.966 3.40 0.653 3.50 0.603 0.189 3.37 0.654 3.49 0.616 0.409
organic rice help
protect environment
Organic rice is free 3.36 0597 346 0.035 0.196 344 0611 342 0616 0.919 3.40 0.611 3.48 0.613 0.881 340 0612 346 0.615 0.779
from toxics, good for
health of consumers
and farmers
Organic rice with 3.33 0655 338 0.037 0567 331 0656 342 0632 0.997 3.31 0.626 3.44 0.668 0.074 3.30 0.656 3.41 0.637 0.803
certified labels gains
more consumer’s
trust
Organic rice must be 326 0.723 327 0.044 0957 326 0.744 327 0775 0.490 3.18 0.758 3.38 0.765 0460 322 0740 330 0.772 0.419
certified by only
related agencies
Trust in organic rice 299 0678 298 0.041 0.873 3.00 0.683 295 0723 0.178 2.96 0.679 3.00 0.731 0794 295 0663 3.00 0.731 0.418
farmers
Willing to buy higher 277 0902 296 0047 0065 284 0.853 298 0.815 0.015" 2.82 0.826 3.04 0.848  0.551 277 0814 3.01 0.840 0.213
price of organic rice
than regular rice
Feeling safe eating 3.14 0714 325 0.036 0.161 3.18 0.698 3.27 0.601 0.238 3.19 0.647 3.25 0.662 0.144 313 0.692 329 0.614 0.799

organic rice

*Significant level at 0.05.
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Table 3 (continued).

Sex Age Educational levels Income
Bachelor’s Master’s
Issue Male Female 21-40 41-60 degree or degree or <30,000 baht  >30,000 baht
Sig. Sig. Sig. Sig.
below higher
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Knowing rice farmers 3.32 0652 340 0034 0284 337 0616 339 0.612 0.876 3.32 0.643 3.48 0.571 0.356 3.28 0.601 345 0.614 0.124
increased trust

There are many 280 0845 277 0.048 0790 271 0808 285 0.852 0.860 2.73 0.827 2.83 0.836 0547 275 0790 280 0.863 0.133
places selling

organic rice

There are good 2.86 0821 292 0.043 0463 282 0764 3.00 0.767 0204 2.89 0.738 2.91 0.814 0.157 287 0.701 294 0.817 0.023"
advertisements

promoting organic

rice consumption

Willing to buy more 336 0677 341 0.038 0527 338 0700 342 0632 0.208 3.37 0.661 3.46 0.661 0957 3.37 0.672 343 0.659 0.990
organic rice if the

price is not expensive

Willing to buy organic 330 0.630 327 0038 0667 330 0623 325 0676 0833 331 0.638 3.26 0665 0835 325 0620 330 0.665 0.208
rice if getting more

information

*Significant level at 0.05.
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Table 4 Consumer demand for organic rice (n=400) (multiple choices).

Issue Frequency Percentage
Product
Showing an organic certification label 283 71.80
High diversity of products 170 43.10
Availability of the products 156 39.60
Beautiful packaging and certified products 143 36.30
Price
Pricing the products according to quality standard 270 69.20
Clear price tag 247 63.30
Having many prices 183 46.90
Discount price at farmer market/organic market 127 32.60
Place
Shops/places selling organic rice should be easy to access 272 69.60
Increase numbers of shops/places selling organic rice 268 68.50
Shops/places selling organic rice should be placed in local
market/freshpm:lrket o i 191 3350
Shops/places selling organic rice should be open 24 hours 109 27.90
Promotion
Publicity campaign for organic rice products 230 58.70
Advertise organic rice products on poster and billboard 199 50.80
Direct providing organic rice information to consumers by sellers 181 46.20
Distribute brochures/leaflets for education 145 37.00
Advertise organic rice products on radio 100 25.50
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Abstract

Fishing in the Andaman Sea is an important livelihood option in coastal areas, including commercial
fisheries operations. The aim of this study was to assess the ratio of target species to bycatch of landed fish as
basic information for stock assessment. This study included catch of finfish from January 2019 - May 2021 in Krabi,
Phang Nga and Phuket provinces. The highest catches species of target species and bycatch were by vessels
using trawl fishing gear (Krabi 22,881 tons Phang Nga 36,385 tons and Phuket 38,945 tons). Hand-line fishing by
local people did not result in bycatch because fishermen would catch for particular species and tended to discard
non-target species when caught. Trawl gear and seine net fishing also resulted in the highest ratio of
immature fishes amongst target species, while the anchovy falling net fishery caught only mature fishes. Analysis of
bycatch, however, found that the light-luring anchovy falling net resulted in the highest percentage of immature

non-target fish, whereas, the fish trap caught mature stage bycatch species.

Keywords: Andaman coastal area, artisanal fisheries gears, commercial fisheries gears, target species, bycatch
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Figure 1 Study sites of fishing pier in the Andaman Sea coast.
A1 Banbangpat artisanal pier in Phang Nga province.
A2 Thai Muang artisanal pier in Phang Nga province.
A3 Ko Klang artisanal pier in Krabi province.
A4 Sang Ga U artisanal pier in Lanta, Krabi province.
A5 Klong Pakbang artisanal pier in Phuket province.
C1 Fish marketing organization commercial pier in Kuraburi, Phang Nga province.
C2 Nathaphon commercial pier in Kuraburi, Phang Nga province.
C3 P. Pichai commercial pier in Phuket province.
C4 Fish marketing organization commercial pier in Phuket province.
C5 Klong Jilad commercial pier in Krabi province.

C6 421 commercial pier in Ban Bo Muang, Krabi province.
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Figure 2 The percentage of artisanal catches landing in Krabi, Phang Nga and Phuket provinces.
(a.) Percentage of catches by surface gillnet (b.) Percentage of catches by bottom gillnet
(c.) Percentage of catches by fish trap (d.) Percentage of catches by handline
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Table 1 Maturity percentage of target species by fishing gears in Andaman Sea (Krabi, Phang Nga and Phuket provinces).

2019 2020 2021

Fishing gears Average Length Average Length Average

Length (F) SD %L, %L, SD %L, %L, SD %L, %L,

(cm) (cm) (cm) (cm) (cm)
Surface gillnet 7-50 19.37 +7.99 50.00 50.00 5-43 18.03 16.48 50.00 50.00 6.8-45 19.37 +7.26 33.33 66.67
Bottom gillnet 10-55.60 23.85 +9.95 33.33 66.67 13-55.50 24.10 +8.45 25.00 75.00 13-55 23.14 +9.26 33.33 66.67
Fish trap 14.30-73 39.31 +9.90 35.29 64.71 20-69.70 46.54 +10.45 11.76 88.24 20-77 23.95 +11.55 5.88 94.12
Handline 14-115 4411 12458  26.67 73.33 14-130 15.27 2539  33.33 66.67 14-125.80 46.44 +24.42  20.00 80.00
Trawl 7-70 26.09 +11.95 63.64 36.36 9-65 26.32 +11.87 60.61 39.39 7-71.20 26.37 +12.20 72.73 27.27
Purse seines 5-62 25.62 +13.00 54.84 45.16 5-78 26.74 +13.59 48.39 51.61 5-128 28.23 +17.14 38.71 61.29
Anchovy falling net 5-12 7.89 +1.83 0.00 100.00 5-12 8.06 +1.67 0.00 100.00 5-11 8.22 +1.42 0.00 100.00
* Lim = length immaturity.
Lm = length maturity.
SD = standard deviation.
Table 2 Maturity percentage of bycatch by fishing gears in Andaman Sea (Krabi, Phang Nga and Phuket provinces).
2019 2020 2021
Fishing gears Length Average Length Average Length Average
(om) (om) SD %L, %L, (cm) (cm) SD %L, %L, (cm) (om) SD %L, %L,

Surface gillnet 13-45 19.68 +7.56 37.05 62.95 13-63 22.32 +7.75 15.38 84.62 13-35 21.08 +4.74 30.00 70.00
Bottom gillnet 8-43 17.47 +8.33 55.56 44.44 7-40 19.56 +6.79 14.29 55.56 10-59 19.59 +5.77 44.44 55.56
Fish trap 15-45 25.46 +8.73 0.00 100.00 15-35 22.20 +4.89 0.00 100.00 15-40 21.74 +4.53 0.00 100.00
Trawl 5-73 24.14 +17.51 50 50 5-70 20.21 +13.94 50.00 50.00 8-55 19.66 +12.92 51.72 48.28
Purse seines 8-25 25.35 +4.94 33.33 66.67 6-33.20 16.48 +5.50 21.74 78.26 8-36 17.38 +6.09 46.15 53.85
Anchovy falling net 6-13 9.32 +1.75 66.67 33.33 5-18 10.63 +2.84 44.44 55.56 5-23 11.88 +4.36 55.56 44.44

* Lim = length immaturity.

Lm = length maturity.

SD = standard deviation.
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Farmers’ Opinion towards the Promotion of Collaborative Farming: A Case Study of Rambutan

Collaborative Farm in Phoem Phun Sap Sub-district, Ban Na San District, Surat Thani Province
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Abstract

The objectives of this study were to determine 1) basic background of farmers who participated in rambutan
collaborative farming, 2) rambutan production and marketing of farmers who participated in rambutan collaborative
farms, 3) farmers’ opinions about the extension of rambutan collaborative farming and 4) recommendations for
the development of collaborative farming of rambutan. Scripted interviews were used to collect data from a sample
of 36 farmers who are members of Phoem Phun Sap community enterprise group by purposive sampling technique.
Descriptive statistics such as frequency, percentage mean and standard deviation were used to analyze the data.
The study found that the average age of farmers was around 55 years old. The average land size of farmers
who participated in rambutan collaborative farm was around 8 rai. Most of farmers have been educated in all aspects
of production and marketing, including soil improvement, watering and maintenance, harvesting and trimming,
certification, and selling price. It was found that the farmers had a high level of agreement on all 3 issues,
namely the implementation of large-scale agricultural collaborative farming (mean 3.91), followed by methods,
extension of collaborative agriculture (mean 3.89) and development of the large-field collaborative agricultural
system (mean 3.78), respectively. Farmers most frequently-encountered problem from large-scale rambutan

farming is pest infestation.

Keywords: farmers’ opinion, collaborative farming extension, rambutan collaborative farm, Surat Thani province
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