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Changing the Role of Farmers to becoming a Seed Seller

Challenges of Learning and Understanding Relevant Laws
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Plants Act, B.E. 2518 (1975) and the additional amendment in 1992 and 2007 is a law governing
seed trade business. The law is intended to protect farmers who buy seeds to use good quality seeds.
Regardless of whether a seed trader is an agricultural entrepreneurs or a small-scale farmer who produce
seeds for sale, must also comply with the same criteria. However, the conditions of many practices in
accordance with this law are still the obstacles for farmer. The cause is due to ignorance or the lack of
understanding the law, funds, materials, equipment and technological knowledge, as well as access to
resources and government assistance. A measure relating to seed producer’s liability in case of situation
that may lead to damasge by grower or it is a source of unfairness to these farmers. In addition, the sale
of seeds must also comply with the law on movable property trading under the Civil and Commercial
Code that although has no special criteria for the seed, but contains elaborate detail of practices that

farmers need to understand in order to protect their rights under the law.

Keyword: seed sales by farmers, laws pertaining to seeds, seed laws, Plants Act, B.E. 2518 (1975)

Civil and Commercial Code regarding movable property purchase contract
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Sweet corn seeds are highly rich in sugar. They also have accumulated food molecules which are
small an easily degradable. This can easily lead to seed quality deterioration which in turn results in seeds
with low germination and vigor. Such seeds when planted in vegetable plots can affect germination and
result in deterioration of the seed quality after storage. To solve such problems, natural seed coating
substance was developed to coat seeds in order to protect them from inappropriate environments and
can help maintain the quality of the seeds for a longer period of time. The experiment was conducted at
the Seed Technology Laboratory, Division of Agronomy, Faculty of Agricultural Production, Maejo
University. The design was completely randomized with four replications. The thirteen treatments were
applied in this research that consist of non-coated seed, coated seed with commercial coating substances,
coated seed with Carboxylmethyl Cellulose (CMC), coated seed with Aloe Vera and coated seed with
Aloe Vera extract. Each method of seed coating was applied at the concentrations of 1, 2 and 3 ml. The
test results can be summarized as the following: Coated seeds with 1 ml of Aloe Veera had high percentages
of radicle emergence and speed of radicle emergence. However, after coating seeds with every seed
coating method, the differences in seeds’ germination and speed of germination were statistically
insignificant when compared to non-coated. Furthermore, using the same seed coating substance with
sweet corn seeds also resulted in better improvement in shoot and root length compared to other

methods. Additionally, after running the accelerated aging test, it was found that the coating seeds with
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1 ml of Aloe Vera helped seeds result in better radicle emergence and speed of radicle emergence

compared to other methods. Moreover, the seedlings had higher shoot and root length there was better

when compared to other methods.

Keywords: seed quality, seed enhancement, natural coating substance
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Table 1 Seed coating formulation of sweet corn seed on 30 grams per treatment

Coating substances

Seed coating formulation

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13
Commercial (ml) - 1 2 3 - - - - - - - . B}
CMC" (mU) e 2 - _ _ _
Aloe Vera (ml) - - - - - - - 1 2 3 , _ _
Aloe Vera extract (ml) - - - - - - - _ - - 1 2 3

1CMC: Carboxylmethyl Cellulose

3. MINTIVFOUANNTNIAAWUG

3.1 A1SASIIFOUAINUIBNTUAAIN
WosufjiRnis vilaensduudniugnnisnisdiuau
4 91 gray 50 WEa uImadeuAlLIenlaeIT
Between Paper (BP) anntuiirluliluginizainy
songumgiiady (8 §2lus 30°. waz 16 2l 25%.)
LEIn5290UALIDNNEINSINIEATIUSNT 4 Fu
(First count) ag 7 Junasng (Final count) lag
WU UNANITATIAFOUAIINIDN AN D UD

ISTA (2018)

3.2 N15A59380UAMNN TUANIWLTOU
nAaas quidniugnnisnisdiuau 4 91 91ae 50
wén uiienegauamentuniavay deldfivues
(Peatmoss) udaninizdundt Uszidunanissan
7 4-7 Ju wuaeafuiuisnisesivasuluanin
WioslfuRns

< o
3.3 N13n529FaUANTITUATSIEN vilagy

| <

duiudanuginiunssuiuniseiounazliindauy
o 5 9 I3 v o 2 A [
U 4 91 Dray 50 Wwan duiruruuaafisendu

aunda1Uund Useidudunniu deusisuduasusn

16



Journal of Agri. Research & Extension 39(1): 13-27

(First count) auBaiugavne (Final count) WdKa
nsdviAmuImmAnuslunsenaurdnana
ISTA (2018)

3.4 N15ASIVABUNITIONVDITINUAY
Aa3aluniseonsin Tnenisdudssiiuniseensin
Mnmsiznagevluanwiosufuinis luiud 1
way 3 Jundenisiny luusaznssuisvi 4 91 Tng
Sursatiudiewdaiinissenvessinfiauen 2 .
nduthludumiesidudnnsiensin dunis
nsradouauslunissensinlinsradunniu
TuSui 1 89 3 Fundauwe mnduthanmuiam
Aanusalunissensin

3.5 N1IASIAABUNISINA WUA ULAS
AvaslunstuaWudu guuszidunisienves
Coleoptile vosgund1dalnafilnawuiuiuinain
vaunzdundTlutud 1 wae 3 Juvdumgluusias
55133 ¥ 4 91 ntuhlumwamesduinns
TNENUAUTDIAUNA1T1IINARINY FIUNITATIVEDU
A stunislvanuiu andunisduasiatunisen
983 Coleoptile vasfund1dlnamuiiluaiufiu
JuumnIudeusuil 1 Seiuil 3 vdamamng 9
dranauamanuslunsinanufuvesdunan
Y1IINANITY

3.6 NIATIVEDUANYIIAULAZAINYND
510 lagn1suseidu 8 Tunasnisinizluanin
WeaUfuiinis drluanmiseunaassUssduanis
AuEveiundn Tunsazan nnisngeauri 4 6
10w 10 fu Mntiuhdunddldannisdunysad
A3I9TAANNLNIAY LagTaainlauduauislanely
WaEANYNIIIN TRNlANTINAUd sUanesn Tagld
IdussiadivmbheduuRiung

3.7 massengudanug Tnensiiudnad
H1unIsndausazliindeunnnssuisnisneaes laly
QIR 10x20 T3l MdAIULAZUNTITIDEluNGDITS
01y nelundesdithuiina 100 wa. Tneliszduiney
fndmzunss 2 wu. Yanaedainudnilulilugise

DredeiLs ARnmngf 42°. enududuivg 100%
Husveziaan 72 Falas nutenasndeunma
wanugludnuaesing 9

3.8 msdaszidaya imsliasgsideya
A wdaiugarmMaa suuasnunwsdariug
AuANYZAN 9 TEiRun1AaedLuy Completely
Randomized Design (CRD) udastoyailasidusiany
10NTBAUUAAN B3 LATIZIN1AR AlaeldT5 Arcsine
transformation uazileteya firdu 0 fnsuvasdn
106735 Square root Vx305 Wisuifieuauadelngds
Duncan’s Multiple Range Test (DMRT) AiAs1evitaya
sellsunsudisagumeeda

NaN1538

nmsUssiugaundanuti e

1. aunwdanugdnlnawau

PNMTANIINTINFUN TR LAY
ANNTLLAARLS T INA UM IR UNSLAGDULLAR
Fr8vaveeansiad ounardnsuane 19y Lile
asraaeuluaniiasujufinisnuin nsiedeuludn
AEa1san AT ndnsiTwIuuannie
Wisaidnios waldwuauuanansiueegsideddey
VNNADATUNTLATOULLAAAIY CMC 3 1a. LazLuan
lalipdou d@aun1InTIvd@ouLIAnEANYI NSLAABUY
wéannIsnsllvilidduusdaaniunndaiuiy
wiaflaildunsedou wasiilonsivaeudundn
Apun@nud nsiedeumanme Aloe Vera 1 ay 2
ua. wazmsAdeumanAIe Commercial 3 wa. vl
wialduusunadaundiiesdntesiniinssuis
3u 9 (Table 2)

2.n151U4A sunUaA WIS AW US
413 INANIU

{laM 13U TIFOUNITIONTINTOLUAR
Wug U1l nanundanisasiaasuluanin
WeaUfuRnmsnud nMsndeuldndag Commercial

17



5ANTIVULATENASUITINTIAYAT 39(1): 13-27

1 ua. CMC 1 ua. Aloe Vera 1 4a. uwaz Aloe Vera

'
aad

extract 1 18. IN1590NTINUINAIINTIUITOU 9 Az
fiauwsnsnetuegadituddyniadafsesuany
Festu 95% lewSeuiflsuiudaiindoudie Aloe
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TunssensnndesnindTnnsdu q drunisnsavaey
ANLNDNUATAILTIIUNISIBANUIN NMSLAGDULLAR
nnnssuIsldibiudadinnuenuarainuialunig

sonuanaenuiuasnlilasun1saaU (Table 3)
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MeaEin enriumsadeumanale Commercial 1 ua.
WAL DMTIVADUAINLYNITINNUIN NSLAT DULLAR
A28 Aloe Vera 1 1a. way Aloe Vera extract 2 ua.
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waau (Table 4)

Table 2 Dead seed, fresh seed and abnormal seedling of difference type of coating substances

after coating with sweet corn seed and tested under laboratory condition

Treatment Laboratory condition
Dead seed Fresh seed! Abnormal seedling
(%) (%) (%) (%) (%)
Control 1b? 0 7 ab
Commercial 1 ml 3 ab (+200) 0 6 ab (-100)
Commercial 2 ml 6a (+500) 0 4 ab (-42)
Commercial 3 ml 3 ab (+200) 0 3b (-57)
CMC 1 ml 3ab (+200) 0 4 ab (-42)
CMC 2 ml 2 ab (+100) 0 5 ab (-28)
CMC 3 ml 1b 0 0 5ab (-28)
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Table 2 (Continued)

Treatment Laboratory condition
Dead seed Fresh seed! Abnormal seedling
(%) (%)’ (%) (%) (%)
Aloe Vera 1 ml 2 ab (+100) 1 3b (-57)
Aloe Vera 2 ml 4 ab (+300) 0 3b (-57)
Aloe Vera 3 ml 2 ab (+100) 1 9a (+28)
Aloe Vera extract 1 ml 1b 0 0 5ab (-28)
Aloe Vera extract 2 ml 1b 0 0 5ab (-28)
Aloe Vera extract 3 ml 1b 0 1 6 ab (-100)
F-test * ns *
CV.(%) 40.07 33.91 65.64

ns = not significantly different, *significantly different at P<0.05

!Data are transformed by square root./x; 05 before statistical analysis.

“Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

*The number in parenthesis refer to percentage of increase (+) and decrease (-) compared to the control.

Table 3 Radicle emergence (RE), speed of radicle emergence (SRE), germination percentage (GE) and

speed of germination (SGE) of difference type of coating substances after coating with

sweet corn seed and tested under laboratory condition

Treatment Laboratory condition
RE SRE GE SGE
(%) (%)®  (root/day) (%)’ (%) (seedling/day)

Control 94 ab" 2 46.25 a 93 23.13
Commercial 1 ml 97 a (+3) 46.08 a 0 93 23.13
Commercial 2 ml 95 ab (+1) 46.50 a 0 90 22.38
Commercial 3 ml 95ab  (+1) 44.83ab  (-3) 94 23.50
CMC 1 ml 96 a +2) 46.42 a 0 94 23.50
CMC 2 ml 95ab  (+1) 46.17 a 0 93 23.25
CMC 3 ml 92ab (-2 4458 ab  (-3) 95 23.63
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Table 3 (Continued)

Treatment Laboratory condition
RE SRE GE SGE
(%) (%)®>  (root/day) (%)® (%) (seedling/day)

Aloe Vera 1 ml 97 a (+3) a767a 43 95 23.50
Aloe Vera 1 ml 97 a (+3) a767a 43 95 23.50
Aloe Vera 2 ml 94 ab 0 4458 ab  (-3) 94 24.00
Aloe Vera 3 ml 87 b (-7) 4225b (8 90 22.25
Aloe Vera extract 1 ml 94 ab 0 46.25 a 0 95 23.50
Aloe Vera extract 2 ml 9% a (+2) 4575 a (-1) 94 24.13
Aloe Vera extract 3 ml 95 ab (+1) 46.00 a 0 93 22.75

F-test * * ns ns
CV.(%) 7.89 4.77 6.38 4.36

ns = not significantly different, *significantly different at P<0.05

!Data are transformed by the arcsine before statistical analysis and back transformed data are presented.

2Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

*The number in parenthesis refer to percentage of increase (+) and decrease (-) compared to the control.

Table 4 Shoot length, root length and seedling length of difference type of coating substances

after coating with sweet corn seed and tested under laboratory condition

Treatment Laboratory condition
Shoot length Root length Seedling length

(mm) (%)? (mm) (%) (mm)
Control 116.6 ab’ 167.5 ab 284.10
Commercial 1 ml 113.1b (-3) 168.8 ab 0 281.90
Commercial 2 ml 1223 ab (+4) 149.8 b (-10) 272.10
Commercial 3 ml 114.7 ab (-1) 156.4 ab (-6) 271.10
CMC 1 ml 120.3 ab (+3) 154.0 ab (-6) 274.30
CMC 2 ml 118.7 ab (+1) 162.6 ab 0 281.30
CMC 3 ml 115.6 ab 0 160.2 ab (-4) 275.80
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Table 4 (Continued)

Treatment

Laboratory condition

Shoot length

Root length Seedling length

(mm) (%)? (mm) (%) (mm)
Aloe Vera 1 ml 130.3 a (+11) 1725 a (+2) 302.80
Aloe Vera 2 ml 121.0 ab (+3) 163.0 ab 0 284.00
Aloe Vera 3 ml 117.4 ab (+1) 159.9 ab (-4) 277.30
Aloe Vera extract 1 ml 125.8 ab (+7) 163.8 ab 0 289.60
Aloe Vera extract 2 ml 114.6 ab (-1) 173.7 a (+2) 288.30
Aloe Vera extract 3 ml 126.5 ab (+8) 171.1 a (+2) 297.60
F-test * * ns
CV.(%) 8.09 7.69 5.96

ns = not significantly different, *significantly different at P<0.05

'Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

*The number in parenthesis refer to percentage of increase (+) and decrease (-) compared to the control.
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anuuanategsfitudfynadfdleuiouiiou
Aunssizau q uasdlensrvaeuanusluniseen
SNSRI MaAdeumanmy CMC 1, 2 1a. uaz
Aloe Vera 1 ua. danuialumssensinunnnitiag
wansnseg1addeddynisadfdeiuSeuiisudu
Commercial 2 uag 3 ua. WA lINUALLANAINAY

TunsadAlaSeuioudunssuasou o daunns

ATIVFDUANNIBANUIT NSIAGDULNARTINAY Aloe
Vera 1 1a. ¥lANAATA98NNINAILATLANGANS
agafifuddyneadn WewSeuiieudunisiadeu
Waneag Commercial 3 4a. Aloe Vera 3 1a. uay
Aloe Vera extract 3 1a. s laifin11uuaneangaeadl
WoddynisadfdlowSeuiisudiunssuissu g
snfuRarsanseaeuaialunisionnud
yismmeassdiauilunisienifigauazuansiig
agaiedfymsadadeSoudisutunisindeu
wingy Commercial 2 ua. (Table 5)

2. mawAsuuasmseigydulavasiund
F1INANIUNEINTL39078

dlonaaeunsisuutainisiasyiula
YRIRUNAIUIINANIIUNSINTLIBYUATATIVEBY
TuanmiesufuRinisnuin maedouwdnsie Aloe
Vera 1 ua. AUNA1HAIUEIIETIAUNINNT LAY
waneegaiiveddyneadidieSeudeuiunis

WADULIAASIY Commercial 3 Ua. wazsudnn lule
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HUNNSIAGRU WA lINUALLANAT Rl Ted Aty
naad il awSeuiouduisnisdu q daunis
ATIVFDUNITIONTINNUIN NILATBUNANRIY Aloe
Vera 1 w@. §9A38ANE1I5INUBIFUNAININNIAY
uwanensegaiuddynadn WewSsudeutunis

\AULLAARIY CMC 3 1a. wag Aloe Vera 3 1a. us

lunuanunanaveg1sided1Ayn1eaia e
WIsUBUAUNTIUIEDU 9 tazliloNasannTadou
AINENIVDITUNAINUIN YNNTINITNISLAEOULLAR
wugldvinlvdunandanueniuanansegaiidedfy

aa A = = Y] & avy oMo =
nsadflaiIsuisuiuaadlulaiunsiaiov
(Table 6)

Table 5 Radicle emergence (RE), speed of radicle emergence (SRE), germination percentage (GE)

and speed of germination (SGE) of difference type of coating substances for coating

with sweet corn seed after accelerated aging and tested under laboratory condition.

Treatment Laboratory condition
RE SRE GE SGE
(%) (%)’ (root/day) (%) (%) (%) (seedling/day) (%)
Control 85 ab"? 37.00 ab 81 ac 2182 a
Commercial 1 ml 8lab (-4 3742ab  (+1) 82ac (+1) 2023 a (-7)
Commercial 2 ml 75bc  (-11) 3483 Db (-5 78 a-c (-3) 1525b (-30)
Commercial 3 ml 65 ¢ (-23) 2933 ¢ (21)  58d (-28) 2113 a (-3)
CMC 1 ml 88 a (+3) 4133 3 (+11) 8lac 0 2130 a (-2)
CMC 2 ml 88 a (+3) 40.92 a (+10) 86ab (+6) 2145 a (-2)
CMC 3 ml 8dab  (-1) 39.50ab  (+6) 83a-c (+2) 20.75 a -7
Aloe Vera 1 ml 87 a (+2) 40.85 a (+8) 88a (+8) 19.88 a (-8)
Aloe Vera 2 ml 8lab  (-4) 3750ab  (+1) 80ac (-1) 19.00 a (-12)
Aloe Vera 3 ml 8lab  (-4) 3867ab  (+4) 76 bc  (-6) 20.13 a -7
Aloe Vera extract 1 ml  85ab 0 40.50ab  (+9) 8lac O 19.13 a (-12)
Aloe Vera extract 2ml 85 ab 0 40.67ab  (+9) 79ac (-2) 19.75 a (-9)
Aloe Vera extract 3ml  77ab  (-9) 37.67ab  (+1) 73 ¢ (9 20.50 a (-6)
F-test *% *% *% *
CV.(%) 8.34 9.86 8.50 12.14

*significantly different at P<0.05, **significantly different at P<0.01

'Data are transformed by the arcsine before statistical analysis and back transformed data are presented.

IMeans within a column followed by the same letter are not significantly at P<0.05 by DMRT.

*The number in parenthesis refer to percentage of increase (+) and decrease (-) compared to the control.
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Table 6 Shoot length, root length and seedling length of difference type of coating substances

for coating with sweet corn seed and tested after accelerated aging and tested under

laboratory condition

Treatment Laboratory condition
Shoot length Root length Seedling length

(mm) (%)? (mm) (%) (mm)
Control 106.0 c! 154.3 a-c 260.30
Commercial 1 ml 108.9 a-c (+2) 159.5 ab (+3) 268.40
Commercial 2 ml 107.7 a-c (+1) 155.6 a-c 0 263.30
Commercial 3 ml 106.1 bc 0 149.2 a-c (-5) 255.30
CMC 1 ml 114.5 a-c (+8) 141.7 a-c (-8) 256.20
CMC 2 ml 118.8 ab (+12) 141.3 a-c (-8) 260.10
CMC 3 ml 116.0 a-c (+9) 1318 ¢ (-14) 247.80
Aloe Vera 1 ml 119.1 a (+12) 164.5 a (+6) 283.60
Aloe Vera 2 ml 113.6 a-c (+7) 152.1 a-c (-1) 265.70
Aloe Vera 3 ml 116.1 a-c (+9) 134.6 bc (-12) 250.70
Aloe Vera extract 1 ml 117.0 a-c (+10) 140.1 a-c (-9) 257.10
Aloe Vera extract 2 ml 114.3 a-c (+8) 153.4 a-c (-1) 267.70
Aloe Vera extract 3 ml 117.7 a-c (+11) 138.0 a-c (-10) 255.70

F-test ** ** ns

CV.(%) 7.06 11.68 7.12

ns = not significantly different, **significantly different at P<0.01

Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

2The number in parenthesis refer to percentage of increase (+) and decrease (-) compared to the control.

327190iNaN1538

MAI91NNITATIVADOUA WA NI AW UT
1 InAnIUna R IUNISAE DULLE AR 8 YT A VDS
asndounazdns sty Mntduilunsaey
naiAsuulasamnmwdaiustavdanandeuuas
WRINITHIWIYUANTUG NaNITNAADIUAALALTTILIN

n1519 Aloe Vera 8051 1 wa. Wuaiswedau vinla

wandiesiduinissensntazauiilunisen
3INg4 SnitslafuansenusonuaInAILteNLAY
ausalunissenvesudanug 913lnanau
UBNINTTINUT AMUEIFUNA LAY AT INETIVDS
SINFUNEINAIINTINATEY 9 el Trumsased
fndentanlddmiundevivewaliiiedneng
nsifiusnuuasUestunisdiaisvend esuas

wuAselad (Sharma and Gautam, 2013) 3avinle
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N15Us2gnAlTI1UN19RTLIINS 01 ARIINTIUNI
sszdunduansindoumdniusidanudfysens
pnsEAuNMITANasdeuildansssuwd Tnedm
yeaszidilosduszneuvesssdindes Jsgmlusie
nsnozdilugndu luluwgaailss Tndusanilse
anily 519@WNTVEN 519D1MNTIBY IMAU UALNIA
g1aladn (Shyamal et al., 1990; Hamouda et al.,
2012; Rajeswari et al., 201 2; Chatterjee et al.,
2013; Tariq et al., 2015; Sahu et al., 2013) 7 1l

o
¢ v

ANNAIAYAINITZUIUNISIONVBANAAWUT Bnviadl
29AUIENOUVDY Gibberellins Tuu3unage Javinlv
Tumnsszdiinaandfiluasaiuauniseiyivie
Yasnlonduaded (Sherif, 2017)

uon91ndl fn1531897uNANITVARE T
Agatunsiiumsassd lld uarsiadouiia
waliinudn annsagaeBaenenisiiusnwivewaldle
wanevia (Muhammad et al., 2009; Adetunji et al.,
2012; Athmaselvi et al., 2013; Marpudi et al., 2013)
Snitsdsanansndasandnanismelavesaaliiadd
(Muhammad et al., 2009) uenaNi LaavesiTumg
sszitfidiuusznoundnidunglausmuu Faduans
winlnauweanilsn wagd oA Usenouves
Anthraguinone Glycoside sﬁaﬂumsﬁﬁqwﬁums
suiolsn wozdeduionuaiiie §einuautd
Tarenisadsninsaduoniondunid vilsiAe

§ @ ¥

nMswasuuUasiideruwad davnamsaialusiu
¥939AunIiTeiinaroadunisimdnaiyviefds
wiss ilkwdasinnuvasndeleldiiumsa sed
Wuarsiedeu Fedanudululddmsunismien
anunfoudaioltlumaifuinuluszezen
(Kumar and Bhatnagar, 2014; Chauhan et al.,
2015) TnglivinlinauninanusenwasAuudus
Youuanuganas anAuauURfna1d Javilians
wdeudumsassidlifinansevunenun e uudn

v ¢ A 19} a O o a
WUQLNaisﬂuamiq 1 Ua. 9NMIYIFATUAINUIDN

AULDILTS waENISeSAUTRY0IaIA Y WagsIN

a

vassunard 1 lnamuladusened

nannsissogudniugduduisnsld
nadoUANLlILTaaauSY Vildlagliude
fugldsvanind Tgunqgduazaiiud ug uy
srovAAY 1 2-4 Ju s1znassengAniusing
nsbieg nneldaningamgiias viliudanuggnise
nszurunsmela (Msldenis) wanaslandane
W mANLdeuLazANNT Y TilRuEn deuanin
1$231n49 U (Delouche and Baskin, 1973) d a1l
wafinunsdeusivansiadeuunazadniina e
AanmLaznTes iAvulnvesiundfunndiaiy
Tnen1saauLLdnnls CMC 8n91 1, 2 1a. wag Aloe
Vera 1 wa. viliaandinisisegudniugaunse
sonsnuazsenldidawnninssuisau o wavns
WaBuWaAmE Aloe Vera 1 wa. Seihliadnianiy
sonuazaudilunissenunninudaiilallduiunns
\nFevsgadalau fadaseadeuiignuszgndldann
TunsasedfidauandAvssnouseduiiduens
W& 89 (Exudate) waviaala (Mucilage) ¥ &
aarUsznavvedlndueanilse wasidietunduans
waevasmihiduiaiunsiiureosndiounas
audu FaduanmmisdiiAnnisdennmnin
(Athmaselvi et al., 2013) vouudniugiIlnanI
wdIns U venant lusunieessddadl
drulsenevaeslnalalisiu a15Uusenauiiuea
gosluu Amiiu waztoulesdilidsslonidnuanasia
(Kurmar and Bhatnagar, 2014) FaglziunszuIunis

L4 1

ssongaanuduadsnsvilinundidaiiue1ives
A uLarTINved und 19l N191UA Buwlanisiasey
dulaanninnssuisau q venandinumaessd
Fafosd Usznovvosiimanuulua 67% uasny
avdfia 23% nglaa wavnwanieg (Susirirut and
Plubcharoensook, 2012) Fafludnuilsesdusenay

Fnduneniswinatgwa sy wazsiduasd e
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dwfunisnsgduoulsiisndudenszuaunis
wunUeaduag 9 dusuldlunssuiunstenveiudn
(Chanprasert, 2010) é’aﬁfu Lﬁammaauqmmwmm
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Applying of Bagasse, Rice Straw and Giant Mimosa as Cultivation Substrate

of Oyster Mushroom (Pleurotus ostreatus Jacq.ex Fr.)
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The objective of this research was to study cultivation substrates form the bagasse, rice
straw and giant mimosa for growth and productivity of oyster mushroom (Pleurotus ostreatus).
The experiment a completely randomized design (CRD) with 8 treatments 4 replications. By preparing
substrates for each process and suitable humidity and filled into 6.5x12 in polyethylene bags and
sterilized for 2 hour at 100°C. The substrates were cooled and inoculated with mushroom spawn and
were kept in a dark place to enhance mycelium growth. The fruiting bodies were picked after 25 days
of inoculation. The treatments had significant effect on the number of days (p<0.05) for mushroom
growth and substrates from bagasse : rice straw 25:75 ratio, bagasse : giant mimosa 50:50 ratio with the
average mycelium length of 10.37 and 10.42 cm, respectively but bagasse : giant mimosa 25:75 ratio
with the least 8.37 cm. The fresh weight of mushroom was significant effect (p<0.05) was found that
the bagasse : rice straw : giant mimosa 50:25:25 ratio, had the highest fresh weight of 109.50 grams per
bag, biological efficiency of 32.13%. The produce better 100% sawdust treatment which was
traditional formula, had the fresh weight of 83.00 grams per bag, biological efficiency of 22.319%.

Keywords: oyster mushroom, bagasse, rice straw, giant mimosa, substrate formulas
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udnalutammnziin annsalinandndisng
AskEnsEaudnY (Kattaleewan et al., 2014)
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1. ihiaquaslimansinuasiifluiesiy
Toun Wred1n wazluesudng mduuadmeniasdu
goglvtaunadnlaiiy 1 oy, wdmnluesiudnele
wisadnnoud g drurudesiiniunisduun
srhundrauvinadudazenn waztluuyluds
wanafinuuia 100 aas (Figure 1) Uszanas 2 Falua
iomdnayianmnaviunaziiueen udhia
wingluRsaalviusia dewhluwaulundeslunanan

auntualilunssuisnisvneans

Figure 1 Preparing of cultivation substrate: chopping rice straw (A), clearing mushroom

material (B) and chopping giant mimosa (C)
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2. nswdpufeudewin n1snaasuwiziiie
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553357 4 v udes : Tuesusng $ns1 50:50
(%w/w)

553357 5 udey : whedha - luesudng
931 25:35:40 (%w/W)

553357 6 udey : whedha - luesudng
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553357 7 91997 100% (%w/w)

n351357 8 Ndolsonamnsn 1009% (%ew/w)

(aAIUAN)

(A)

3. drFagunziinnunssdsa 1-8 wfu
933y Lok SrazlBeauiunn 2.5 nn. Yuun
USuaw 0.5 nn. 8Udu 0.1 nn. gluvi- Famin 0.1 nn.
wdufiiadlulueTesnaueanad ity vaasu
Tnelddarg dnsudufoulsiflnaluszuing
dufoedlHld Tnediauduuszana 60%

4. dhianuzusiagnssnisausnadnd
fstun Usgadlugewanaiinuna 6.5x12 i twiin
f9az 600 NTu FalRuUUlAELIIUANTR wabd
AovaLazlaniegnnatain uarnslunzunsamin
(Figure 2 (A))

5. thiteuTanumgludssindelagldmiats
munuaamnivseildildeties 100°. iunan
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Figure 2 The substrates filled in polyethylene bags and sterilized: putting material

in plastic bags (A) and microorganism sterilization (B)
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6. nsthfeuaussuluiugilsasou
anon Tnsrsfoudodiausasnssisuuduld non
anddeenuazsaiudiiy smawiziudrageeeli
ilauuings fnwanududuivdlulsadoulailv
AN 70% wazgaumgiiuszann 28-33. Yuiindoya
N33 eLaTNANARUDITA

7. tufindoyaniaiasyrendulovesdoiia
U9 Aanue1duly sreziainisasyves
duloawdiugs damdnanneniin auniieaen
aruenfusen Suuneniin uaztmiinuiwes

Tanmne dideyalUimeimelusunsuneuiimes

« a = i N ! aa
NBLUSYUNEUALRASUBILARLNITUITAITNAA DY

1m835 Duncan’s Multiple Ranges test (DMRT)
NANT3IY

nssyrendulodiauissuimngd easy
30 Ju nysuisilviredsvednnmsasyeadule
g9an 10.42 vy, An ¥ude : leswdng (50:50)
uazARAsvsdnImas ueaduledian 837 wu.
laun gns viudos : lugsudny (25:75) daugns
idoslfenemns (100%) SAuadsvesdamsiaiey
voadulondewintu 8.68 @ (Table 1)

Table 1 Mycelial growth rates of oyster mushroom

Treatment Mycelium length (cm)

5day 10day 15day 20day 25day 30day
Bagass : Rice straw (25:75%w/w) 0.77a 3.87a 5.67a 7.37a 9.25a 10.37a
Bagass : Rice straw (50:50%w/w) 0.70b 3.65b 5.05b 6.76b 8.27b 9.51b
Bagass : Giant mimosa (25:75%w/w) 0.49d 2.80d 4.12d 6.17c 7.30c 8.37c
Bagass : Giant mimosa (50:50%w/w) 0.77a 3.87a 5.70a 7.37a 9.25a 10.42a
Bagass : Rice straw : Giant mimosa 0.59¢ 3.20c 4.45¢ 6.17c 7.40c 8.65¢
(25:35:40%w/w)
Bagass : Rice straw : Giant mimosa 0.61c 3.25c¢ 4.45¢ 6.17¢ 7.40c 8.65¢
(50:25:25%w/w)
Rice straw 100% 0.77a 3.95a 5.67a 7.38a 9.26a 10.37a
Sawdust 100% 0.61c 3.25¢ 4.48c 6.20c 7.40c 8.68¢

F-test * * * * * *
C.V.(%) 4.86 2.27 1.30 1.43 8.80 3.67

Means in the same column followed by different letter are significantly different at 95% level by DMRT.
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Mé’afmm,é’u’[,mﬁmuwiume%iyamﬁmqa

Y o & v o a Y a4 5 v a
wihgaianlseTewdanen LadRAUINIEATEY
wuddunan 3 Yu WinazAnnan wuIIIuIUAeN

AR ATNUNTINABN LAXAIINEINTUABN HAIY

waneatuegafituddymeadn (P<0.05) Jsduau
ABNFADNIBETENIN 31.50-42.25 ABN AUNTNABN
3N 6.75-8.50 Y. LAZAIIUYIINTUADNT AN
JENIN 4.25-5.62 9. (Table 2) (Figure 3)

Table 2 Effect of different substrates on the dimension of fruiting bodies

Treatment Number fruiting Width Length of
body/bag (cm) stipe (cm)
Bagass : Rice straw (25:75%w/w) 35.25bc 8.02ab 5.00bc
Bagass : Rice straw (50:50%w/w) 42.25a 7.75abc 5.25ab
Bagass : Giant mimosa (25:75%w/w) 37.00b 6.75¢C 4.87bcd
Bagass : Giant mimosa (50:50%w/w) 31.50c 8.50a 4.25d
Bagass : Rice straw : Giant mimosa (25:35:40%w/w) 36.25b 7.75abc 4.62bcd
Bagass : Rice straw : Giant mimosa (50:25:25%w/w) 36.75b 7.00bc 4.50cd
Rice straw (100%) 34.00bc 7.62abc 5.62a
Sawdust (100%) 33.75bc 8.37a 4.87bcd
F-test * * *
C.V (%) 8.71 8.96 8.07

Means in the same column followed by different letter are significantly different at 95% level by DMRT

(A)

©

Figure 3 The characteristics of mushroom and growth of mycelium on the substrates:

the growth of mycelium (A), the characteristics of mushroom (B) and (C)
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Nan1sAsIv@eUL M nYeIne N ALY
WU hanveLiausinzann Budes -
W37 - Tuesudng Smsndau 50:25:25 Timeinan
gefigawity 109.50 n3usieqs sesaunde 1uden :
W399 - lwesiudng 25:35:40 fuminaniadsy

WinAvu 108.25 NTUMBRY @uA1UTEANTN1NNIS
%9381 (Biological Efficiency: B.E.) WuU11 ¥1U99Y
w1997« lugsiudny (50:25:25) dAgeaaiviaiu
32.13 (Table 3)

Table 3 The fresh weight per bag and biological efficiency

Treatment Fresh Dry weight of B.E.

weight/bag (g)  substrate (g) (%)

Bagass : Rice straw (25:75%w/w) 94.75b 370.75bc 25.56
Bagass : Rice straw (50:50%w/w) 78.25¢C 378.50b 20.67
Bagass : Giant mimosa (25:75%w/w) 65.25d 366.25¢ 17.81
Bagass : Giant mimosa (50:50%w/w) 94.75b 369.00c 25.67
Bagass : Rice straw : Giant mimosa (25:35:40%w/w) 108.25a 344.00d 31.46
Bagass : Rice straw : Giant mimosa (50:25:25%w/w) 109.50a 340.75d 32.13
Rice straw 100% 94.20b 326.25e 28.87
Sawdust 100% 83.00c 372.00bc 22.31

F-test * *
C.V.(%) 6.25 1.99

Means in the same column followed by different letter are significantly different at 95% level by DMRT.
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Table 4 Duration of fruiting body production and number of damaged mushroom cubes

Treatment

Duration of Number of damaged

production (day) mushroom cubes

Bagass : Rice straw (25:75%w/w) 53.15a 3.00
Bagass : Rice straw (50:50%w/w) 37.50c 3.50
Bagass : Giant mimosa (25:75%w/w) 33.40d 3.00
Bagass : Giant mimosa (50:50%w/w) 52.40a 3.00
Bagass : Rice straw : Giant mimosa (25:35:40%w/w) 47.25b 2.50
Bagass : Rice straw : Giant mimosa (50:25:25%w/w) 42.75b 2.50
Rice straw 100% 25.60e 3.25
Sawdust 100% 53.50a 3.00
F-test * ns
C.V.(%) 3.46 19.40

Means in the same column followed by different letter are significantly different at 95% level by DMRT.

32190iNaN1598
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Conditioners on Growth Characteristics, Yield and Qualities of Pineapple
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It is well recognized that soil conditioners improve mineral adsorption and maintain soil
moisture. The objective of the present study was to determine potentials of different soil conditioners
on performance of pineapple grown on Pranburi soil series. An experimental design was randomized
complete block with 4 replications. Treatments were six fertilizer regimes, consisting of: 1) no fertilizer
and soil conditioner use (control; C), 2) fertilizer use based on soil analysis (at a rate of 70-30-40 kg N-
P,Os-K,O/rai; IF), 3) IF + zeolite at a rate of 50 kg/rai (IF+Zs), 4) IF + perlite at a rate of 50 kg/rai (IF+Ps), 5)
IF + polyacrylamide at a rate of 3 kg/rai (IF+PAMs) and 6) fertilizer use based on farmers’ experience (F).
Results showed that an average fruit weight of the IF+Z5, pineapple (1,403 g/fruit) was heaviest (P<0.01),
leading to the highest economic returns (66,871 Baht/rai) (P<0.01). The agronomic fertilizer use efficiency
of the IF+Zs, pineapple (49.14 kg fruit/kg nitrogen (N) fertilizer) was not different (P>0.05) from the F
pineapple (51.33 kg fruit/kg N fertilizer) but higher (P<0.05) than other treatments. Fertilizer regimes had
no effect (P>0.05) on soluble solids (9.66-11.41%), titratable acids (9.76-11.77%) and pH values (2.53-
2.82) of pineapple fruits. Vitamin C contents of pineapple received fertilizers were not different (P>0.05)
but higher than the C pineapple. Therefore, fertilizer use based on soil analysis in combination with the
use of zeolite at a rate of 50 kg/rai is to be one of the most promising practices to improve productivity

of pineapple grown on Pranburi soil series.

Keywords: soil conditioner, soil-analysis based fertilization, pineapple, fertilizer use efficiency
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Table 1 Experimental treatments

Treatment Description Abbreviation
1 No fertilizer + no soil conditioner Control; C
2 Fertilizer use based on soil-analysis IF
3 IF + Zeolite at a rate of 50 kg/rai IF+Zsq
a4 IF + Perlite at a rate of 50 kg/rai IF+Psq
5 IF + Polyacrylamide at a rate of 3 kg/rai IF+PAM;
6 Fertilizer use based on farmer’s experience F

"Water was added to polyacrylamide (PAM) at a rate of 200 kg/kg of PAM before applying.

nsessuwlaasnsugndulssa
pnduniinaasslunvasdudssnves
WN¥ATNT 9NNBUTIUUT TINTAUTEIUASTUS
IR ugaAuUs1uy3 (Fine-loamy, Mixed,
Isohyperthermic Typic Paleustalfs) LAuf108197Y
neumsUgndutzsaitedinssviaudAmaniiuas
Wdndvesiu nan153tAs1zilu Table 2 wayn1suUs
HaA1TLATIEMIT UANTY Homeck et al. (2011)
Mnuseihnslowasyiuanmituil vhulameaes

YUYUNN 3x4 154, U 24 wUAY LAY NUALA

uiazuUasEoEYefy 1 wns Vi 4 fu iledestu
ﬂ’]iUuLﬁ@uﬂ&JLLazaﬂ'ﬁU%UUiﬂauizﬂjﬂﬂLL‘UEN Ugn
Fuvzsaiuginande (duieiugUanmiisiiinng
817UsEU0 25 Yu.) AszerUan 3x5x8 Yy, 31U
54 susialuas ety 7,200 dustals neuugnyil
nagunenugieastostumindesifietostiu
lsasiniimieduin lngldweadiaevgilideu
(80 Wosidust duuaad) Snm 100 ndusioth 20 Fng

Raeliludisu (Department of Agriculture, 2003)

Table 2 Properties of the soil used in this experiment

Soil properties Methods Units Value Interpretation
Sand % 83.83

Silt Dewis and Freitas (1970) % 10.95 Sandy loam
Clay % 5.22

pH (soil : water; 1:1) McLean (1982) - 7.62 Slight alkaline
Electrical conductivity Jackson (1958) dS cm™ 0.66 Not salty
(soil : water; 1:10)

Organic matter Walkley (1947); FAO (1974) % 0.62 Very low
Total nitrogen Bremner and Mulvaney (1982) % 0.03 Very low
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Table 2 (Continued)

Soil properties Methods Units Value Interpretation
Available phosphorus Bray and Kurtz (1945) mg kg™ 6.93 Low
Exchangeable potassium Peech et al. (1947) mg kg™ 994 Very high
Exchangeable calcium Peech et al. (1947) mg kg™ 243 Medium
Exchangeable magnesium  Peech et al. (1947) mg kg™ 182 Medium

nslddeuazasuiulsenu
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(YT - YO)/FN (Fageria, 1992; Prihar et al., 2000)
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(Table 3) @pAARBITUNITANWIVEY Isuwan (2015)
Av1891u77 Usiaeildlddanuunndsegied
WudAyneadasonisiasgyivlavesdulzsaluge
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Table 3 Effects of treatments on plant width and height at different growing stage of pineapple

Treatment Plant width (cm) Plant height (cm)
at different months at different months

2 q 6 2 q 6 8
Control 35.24 35.20 53.29 60.99 49.79 60.96 69.41 71.08
IF 34.20 38.97 59.31 61.78 45.37 59.20 72.87 73.62
IF+Z5 37.45 42.27 58.37 65.83 51.12 63.70 73.04 77.04
IF+Psq 36.10 36.68 55.85 70.29 49.25 63.91 76.83 78.00
IF+PAM; 36.24 38.93 56.56 62.41 4991 61.41 73.29 76.33
F 36.02 41.35 56.64 65.95 51.71 65.33 76.87 80.04
F-test ns ns ns ns ns ns ns ns
C.V.(%) 9.56 11.73 7.67 8.85 5.85 6.86 8.59 6.73

ns; non-significance at £>0.05
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Table 4 Effects of treatments on height and circumference of pineapple fruits at different growing

stage and harvested fruit weight

Treatment Fruit height (cm) Fruit circumference (cm) Harvested
at different months at different months fruit weight
9 10 11 9 10 11 (g/fruit)
Control 8.09 10.67 11.41 23.04 29.42 32.75 908°
IF 9.83 12.92 13.46 24.33 32.13 35.67 1,056¢
IF+Z5 10.21 13.96 15.04 25.29 33.25 36.46 1,403°
IF+Psq 10.05 13.83 15.21 24.21 32.33 36.25 1,138
IF+PAM; 9.54 13.04 14.54 24.04 32.17 36.74 1,176
F 10.09 14.25 15.42 24.25 34.04 37.54 1,270°
F-test ns ns ns ns ns ns *x
CV.(%) 11.16 8.92 8.03 10.52 7.49 9.32 8.51

**. significance at P<0.01, ns; non-significance at £>0.05
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Table 5 Effects of treatments on chemical compositions of pineapple fruits

Treatment Soluble solids Titratable acidity Vitamin C pH
(%) %(w/v) in juice %(w/v) in juice

Control 11.31 7.13¢ 2.82
IF 11.41 11.77 9.65% 2.78
IF+Zs, 10.62 11.01 9.16%° 2.60
IF+Ps, 10.42 9.84%° 2.64
IF+PAM; 9.66 10.59 9.08% 2.53
F 10.03 10.522 2.56
F-test ns ** ns

C.V.(%) 11.31 16.07 11.25 5.88

**, significance at P<0.01, ns; non-significance at £>0.05
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Table 6 Effects of treatments on economic returns and agronomic nitrogen use efficiency

of pineapple

Treatment

and soil conditioners (Baht/rai)

Income over cost of fertilizers

Agronomic nitrogen use efficiency

(kg fruit/kg fertilizer N)

Control 45,757° -

IF 49,889° 22.40°
IF+Zs, 66,371° 49.14°
IF+Ps, 52,312% 29.38°

IF+PAM; 55,814% 23.24°

F 61,650% 51.33°

F-test 0.02* 0.01**
C.V.(%) 14.59 17.68

**. significance at P<0.05, **; significance at P<0.01, price of fertilizers and soil conditioners (Baht/kg), 21-0-0: 8.00, 46-0-0: 11.77,

18-46-0: 17.56, 0-0-60: 15.09, 15-5-20: 11.00, Zeolite: 10, Perlite: 34, Polyacrylamide: 30 and pineapple price: 7 Baht/kg

d3UNaN15738
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Effect of Cricket Frass and Mealworm Waste Compost Pellet Applications
on Soil Properties and Yield of Pathum Thani 1 Rice
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The objective of this research was to study the effects of compost pellet, cricket frass and
mealworm waste on soil properties and production of rice varieties Pathum Thani 1 in Ang Thong
province. The experiment was designed by Randomized Completely Block Design (RCBD), consisted of
7 treatments, 4 replications as followed: 1) farmer method (control), 2) cricket frass pellet, 3) mealworm
waste pellet, 4) cricket frass pellet and mealworm waste pellet, 5) cricket frass with phosphate rock
pellet, 6) mealworm waste with phosphate rock pellet and 7) cricket frass with phosphate rock pellet
and mealworm waste with phosphate rock pellet. The results found that all treatments of applying
pellet, cricket frass and mealworm waste resulted in the higher organic matter, content between 1.56-
1.60% and the lower soil density between 1.52-1.55 g/cm?®, and differ statistically from farmers' methods
(p<0.05). All treatments with fertilizer applications resulted in higher macronutrient content in the soil.
Effect of mealworm waste with phosphate rock pellet on soil phosphorus content (49.25 mg/kg) was
significantly higher than that of the farmer’s method (35.01 mg/kg). All fertilization treatments affected
soil nitrogen and soil potassium contents but were not significantly different. However, for the
productivity of rice, Pathum Thani 1, it was found that all treatments gave the average rice yield between

679.45-704.97 kg/rai, and was not significantly different (p<0.05).

Keywords: cricket frass, mealworm waste, pellet compost, soil properties, rice yield
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(Department of Agriculture, 2008)

Table 1 Formula of compost and pellet in this experiment

Fertilizer formula

Compost (ingredients by weight)

Pellet

Cricket Mealworm Rock LDD LDD Trichoderma Compost Bio
frass waste phosphate 1 9 spp. (kg) extract (0

Cricket frass 95% - - 2% 2% 1% 5 1
compost (CFC)

Mealworm waste - 95% - 2% 2% 1% 5 1
compost (MWCQ)

Cricket frass with 85% - 10% 2% 2% 1% 5 1
rock phosphate

compost (CFPC)

Mealworm waste - 85% 10% 2% 2% 1% 5 1

with rock phosphate
compost (MWPC)

LDD 1 = super LDD 1 microbial activator, LDD 9 = super LDD 9 microbial activator
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vuuTvesRuiianas iesnUTinudunie g
Tueningeifindesinsluduldunnseiuluny
yilawazdnsini1sladendn (Kranz et al., 2020)
aenndosfuliinadunioagluiuigedundenisld
Jedadlaynnssuds dmsuuiunasinemnsvanty
Au nunistddedmdannnssuiSdwaliuiuna
lulnsi9usauad q99 1 (0.12-0.18%) uay
Tnunaidouradsgeiuoglusedugs (77.01-90.40
un./nn.) wazlddauuana1segradidedAgnieans
winssuisnisladedadayanuenunnaufiureams

Tidsunameanesanudsslovilufuaivagn

(49.25 un./nn.) wAnAeg1lded1AYNISEdAnY

A5503SINWASNS (35.01 Un./nn.) (Table 3) A15hd

[V
v

Jedadiannnssuislunis@nwedell dawaliusuna
woamesadulszlonfludueglussiugaiivaosio
N33 YA ULRYD9917 @9ARd RN UNIIANEBIVEI
Maneerat et al. (2015) wuann1slatensiniinay
qaunidgiled wa. 9 TuAunin anusnvaeliia
anudulsslevidvesioanasa waziunaawn 1o
ogluguiiialduselondlafndnnslddensiniios
ag1fied dmSuUSulnunadenluiuisyauge
Futiu venandvEnaveanisladonda nuvadeyly
udnilnajinanred i luundansfiuiien
Lo (Osotsapar et al., 2011)

aeAUTENaULATNANAAT
nsladedadannnssuiSdwalidin
Unusiil 1 f9miusedoneiads way %dnay
wdefinnuuananstuegnadifuddymneadn (Table
9) Tnonssudinslagedaiinyaimelisuiuss
eneladugaanivindu 24.65 s3esene lauunansing
sgnefiduddgynvadfdunisladedadinyavueuun
wazodadinyadwiasutudesadayanuouun
(24.29 uaz 24.00 T36OND MUSWU) wansliliiud
nssuisnsladesndayaimin Jedadayanuou
un LLazﬂaé’mﬁmﬂa%m’%m'mﬁ’uﬂEJé’mLﬁmﬂamau
unlivsunalulasiauieanesonisasyiulnves
17 ilosnndndeslisululasiauainnisuanddes
Tnsnszuviunsiiuiuesalawduvesdunieing ludu
wazaraulilududuuarludndoud Gudundne
szpzoannen i eWmuslvmdnauysal Je
lulnsiauludnmunzaudsheifivesduszney
wawdnt e siinduiussdnldinnian uay

Lﬂuﬂﬁaﬁﬁﬂﬁﬁﬁnié’mawémqq (Osotsapar et al.,
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2011) luvmedinssuismslalesadiayad smdana
Aunoandwnald wiudafiad svesd1iggn
(79.28%) wnA1soeNNTBEIAYNNEIRANUNTIUTD
NYAINT (73.72%) uliiunnanamsadftunssuds
m'ﬂa'ﬂqaé’mLﬁmﬂa?;w?mNauﬁummwmmﬁ’uﬁﬂ
dnllayanuouunnauiurlaan Jedadnyavueu
UNNANAUN DAL G LLazQEJé’mﬁmyja%w% (78.20,
77.85 way 77.56% m1ua1iu) waznislddednida

aa % 9 3 al' a
nﬂﬂiim%ﬁﬁ\mamau’MUﬂ 100 LUARLRAY LLALHNANGR

N o = | ' o aa
LA YUY 'YJUVL@JS']U 1 111 LOARNIIAUNIITOH

[
a

og3lsfimunislddennnssnislunisdnyindsd
Tinandmadednunusil 1 sewing 679.45-704.97
nn/l3 fanlndiAestunandniadsvostnunusd 1
(594.22-712.74 nn./l5) ilddedunidyanuauun
gadaludwiadawm (Piburrung, 2015) uazdenin
wanAnad ot 1Unusnil 1(298.67-513.46 nn./l3)

a 6

Mgnluduyasedn uavldledunid wasdaindl
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Table 2 Chemical properties of cricket frass and mealworm waste compost and pellet

$9-2G (1)6€ UOISUDIXT 19 UdIeasay "8y JO 1euinor

Treatment pH EC (dS/m) OM (%) C:N Total N (%) P,O5 (mg/ke) K,O (mg/kg)
Compost Pellet Compost Pellet Compost Pellet Compost Pellet Compost Pellet Compost Pellet Compost Pellet
CF 6.90 c - 10.11 a - 64.84 a - 8.12 ab - 6.12 a - 1.13d - 2.14 bc -
MW 7.01c - 733 b - 5783 b - 9.41a - 4.69 b - 382b - 248 a -
CFC 7.14 c 6.99 b 724 b 7.29 a 25.62 ¢ 25.19 6.96 b 7.89 ab 4.47 bc 4.36 a 1.05d 1.07 d 2.07 bc 209 b
MWC 7.07 c 6.92b 495 c 5.04 b 2881 c 28.06 7.87 ab 9.07 a 384 c 3.65b 226 c 221 c 246 a 247 a
CFPC 7.63 a 731a 6.67 bc 6.73 a 24.79 c 24.52 6.40 b 7.36 b 4.31 bc 4.19 ab 379b 374 Db 201c 212b
MWPC 732b 7.10 a 4.98 c 510b 2355 ¢ 23.43 7.73 ab 8.12 ab 328d 317b 5.30 a 519 a 2.25ab 2.26 ab
F-test *x% * *x% *x *x ns *x *x *x *x *x *x *x *
CV% 1.22 2.37 10.32 8.10 5.03 10.56 9.64 8.75 5.37 3.71 9.63 6.80 4.14 11.95

CF=cricket frass (before composting), MW=mealworm waste (before composting), CFC=cricket frass compost, MWC=mealworm waste compost, CFPC=cricket frass with rock phosphate compost,

MWPC=mealworm waste with rock phosphate compost, ns=non significant difference, * = significant difference at P<0.05 level, ** = significant difference at P<0.01 level
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Table 3 Physical and chemical properties of soil

Treatment Pre-fertilization Post-harvest
OM BD pH EC Total N P,Os K,O oM BD pH EC Total N P,Os K,O
(%) (g/cm?) (dS/m) (%) (mg/kg) (mg/kg) (%) (g/cm?) (dS/m) (%) (mg/kg) (mg/kg)
T1 1.27 1.56 6.47 0.31 0.11 10.19 50.19 1.50 b 1.61a 6.65 bc 0.53 0.14 3501 b 77.01
T2 1.26 1.57 6.50 0.34 0.12 9.23 42.14 1.59 a 1.54 b 6.61 c 0.56 0.16 38.37 b 90.40
T3 1.26 1.58 6.48 0.33 0.10 9.82 43.07 1.60 a 1.55b 6.62 C 0.51 0.12 43.14 ab 80.74
T4 1.28 1.56 6.49 0.40 0.13 9.94 41.23 1.59 a 1.54 b 6.75 ab 0.60 0.13 38.83 b 87.98
T5 1.30 1.56 6.46 0.35 0.13 9.31 40.52 157 a 153 b 6.86 ab 0.42 0.15 37.10b 85.73
Té 1.29 1.55 6.44 0.26 0.12 10.65 40.75 1.58 a 1.52b 6.90 a 0.49 0.18 49.25 a 82.78
T7 1.32 1.57 6.45 0.37 0.14 9.78 44.91 1.56 a 1.55b 6.93 a 0.45 0.17 42.56 ab 82.56
F-test ns ns ns ns ns ns ns * * * ns ns x* ns
CV% 3.99 4.11 1.43 20. 87 19.43 19.28 14.71 5.24 1.90 2.24 19.95 18.07 11.19 14.00

T1=farmer method (control), T2=cricketer frass pellet, T3=mealworm waste pellet, Td=cricket frass pellet and mealworm waste pellet, T5=cricket frass with phosphate rock pellet, T6=mealworm waste with phosphate rock pellet,

T7=cricket frass with phosphate rock pellet and mealworm waste with phosphate rock pellet, *= significant difference at P<0.05 level, ** = significant difference at P<0.01 level
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WATILVAUYNNTINIT (Saeng-ngoen et al.,
2018) uandbiiuindedadayadose uazledadin

wanuauunynNnIsuIsnldludnnasavivesusunmn

Jondlulasinuiidndesnts aunsalisinems

Weswaran1sasaivlanazlinananvedn

Table 4 Component and yield of rice variety Pathum Thani 1

Treatment Panicles/hill Filled grain Undeveloped 100 filled grain Yield
(panicle) (%) kernals (%) weight (g) (kg/rai)

T1 22.42 bc 7372 ¢ 26.29 a 2.38 695.06
T2 24.65 a 77.56 ab 25.48 ab 2.40 688.25
T3 24.29 ab 74.52 bc 22.44 ab 2.42 679.45
T4 24.00 ab 74.47 bc 2553 ab 242 703.11
T5 21.64 c 79.28 a 22.15 bc 2.43 684.38
T6 2207 c 77.85 ab 20.72 c 2.44 704.97
T7 21.98 c 78.20 ab 21.80 bc 2.45 696.30

F-test * * * ns ns
CV% 6.01 2.66 8.67 1.05 5.68

T1=farmer method (control), T2=cricket frass pellet, T3=mealworm waste pellet, Td=cricket frass pellet and mealworm waste

pellet, T5=cricket frass with phosphate rock pellet, T6=mealworm waste with phosphate rock pellet, T7=cricket frass with

phosphate rock pellet and mealworm waste with phosphate rock pellet, *= significant difference at P<0.05 level

A3UNAN13IY

nsladedadinyadondn uazyavuauun
ynnnenis demasoUiinadunieTnglufugedu uas
AIAIUNUILUUTINAUAAAIUANA T UNTTUTT
neRINIogNdTudAYN19aiA (p<0.05) waznsld
Jonnnssudddwmanalsuiusinomsnanlufu
astu Tnemsldtodndayavuouunuauiiuroan
denalviUsinaveaesalufugindinssuiBinumsns

et el dud1Ayn1eai @ (p<0.01) win15ldUe

NnnssulTdmadoUTInalulnsan uaslwunagey

TuduldunnatsdusgeildudAgnieadd (p<0.05)
9

]

dwsunanant1iusunusl 1 wudi nasldyd
a v v

Jenn
nysuRsinanandldunnasiusegaddedAgynig
@l (p<0.05)
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Abstract

This research was conducted to study the chemical composition of brown rice grains which
were produced in organic farming system. There were 5 varieties of rice; Hom Dong, Leuang Patew,
Pa-yah Leum Gaeng, Riceberry, and Khao Dawk Mali 105, were grown at Rai Chaowalit Organic Farm,
Moo 3, Si Suk subdistrict, Chakkarat district, Nakhon Ratchasima province. The chemical compositions of
brownrice grains; percent of protein, carbohydrates, fat, ash, calcium, and phosphorus, were analyzed. The
lab results were analyzed by the variation (ANOVA) with a complete randomized design (CRD), and the mean
values of the chemical compositions of the rice varieties were compared by the LSD method. The results
showed that some chemical contents (e.g. protein, carbohydrates, fat, ash, moisture, and phosphorus)
of rice grains were statistically significant (p<0.01). Riceberry variety had the highest amount of protein and
carbohydrates, followed by Hom Dong, Leuang Patew, Pa-yah Leum Gaeng, and Khao Dawk Mali 105
varieties, respectively. While, Khao Dawk Mali 105 variety had the lowest fat. In addition, there was no
statistically significant amount of calcium (p>0.05). Furthermore, the chemical composition of brown rice
grains in organic farming system was comparable to the chemical composition of brown rice grains in
chemical farming system. The results of this research may help the consumers choose the proper rice

varieties for eating or for other purposes; such as, making flour, dessert, noodles, and animal feeds.

Keywords: organic farming, rice quality, Nakhon Ratchasima province
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Table 1 Soil chemical test of the paddy fields grown different rice varieties

Rice Variety Analysis
pH EC Nitrate Phosphorous Potassium Ammonium
Hom Dong 6.0 2.81 moderate moderate moderate high
Leuang Patew 6.8 3.27 moderate moderate moderate high
Pa-yah Leum Gaeng 7.3 3.06 moderate moderate moderate high
Khao Dawk Mali 105 6.9 3.44 moderate moderate moderate high
Riceberry 7.5 293 moderate moderate moderate high

EC tested by EC meter, pH tested by pH test kit, NPK and ammonium tested by test kit of Kasetsart University.

Soil solution was prepared by using soil and distilled water ratio 1:10.
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Table 2 The analysis of chemical components in rice grains of different rice varieties

grown in organic farming system

Rice Chemical component (%)

Variety Protien = Carbohydrate Fat Ash Moisture Calcium  Phosphorous
HomDong 8.68+0.18°  78.73+1.42°  0.55+0.04° 0.78+0.02° 11.68+0.19° 0.08+0.01  0.19+0.02°
letangPatew  7.75£0.21°  76.42+0.79°  0.61+0.06° 0.62+0.10° 11.27+#0.42° 0.07+0.01  0.16+0.02°
Pa-yah 7.16+0.24°  75.48+0.28°  0.96+0.02° 0.77+0.03° 12.24+0.39° 0.08+0.01  0.15+0.03
Leum Gaeng
Riceberry  9.13+0.98°  80.3+0.99°  0.83x0.21° 0.67+0.19 11.45+0.23° 0.07+0.01  0.14+0.03"
Khao Dawk ~ 6.1740.47°  76.29+0.41°  0.45:0.08" 0.24+0.11°> 11.47+0.11° 0.05:0.01  0.07+0.05°
Mali 105

Fotest *x *x *x -+ * ns **
CV (%) 15.23 2.59 30.81 35.84 3.22 17.50 31.26
SEM 0.39 0.16 0.56 0.60 0.18 0.42 0.56

Analysis by LSD method, the same letter (a, b, ¢, d and e) in each row shows none statistically significant of the values at p<0.01.

SEM is Standard Error of measurement. CV is Coefficient of variation.
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AMUaINUaIevasuaciulidialng dualindzun aNauRnIEN1T Jinneallan
Diversity of Insects in Corn Fields at Thasakae Subdistrict, Chat Trakan District

Phitsanulok Province
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A survey of insect species diversity of corn grown in the community of Thasakae, Chat Trakan
district, Phitsanulok province was conducted during February to May 2020 by using an aerial insect net
together with hand picking along five line transects (40 meter each). A total number of 3,566 individual
insects representing 24 species from 14 families under seven orders, namely Coleoptera, Diptera,
Hemiptera, Hymenoptera, Lepidoptera, Mantodea and Orthoptera were observed. Herein, the highest
abundance was in Hymenoptera (97.08%), followed by Orthoptera (2.10%), Lepidoptera (0.4 2 %),
Coleoptera (0.28%), Hemiptera (0.06%), Mantodea (0.03%) and Diptera (0.03%) of which the orders
Diptera and Mantodea displayed as the lowest abundances in this observation. Based on analysis of
biological indices, Shannon diversity index (H'=1.54), evenness (J'=0.49 and dominance (D=0.73) were
also computed and shown. It was found that the accumulation curve in all study sites of corn insect
could be raised gradually if this survey would be further carried out covering day and night. Additionally,
different techniques to monitor the species together with ecological niche of insect utilizing corn field

should be initially conducted.

Keywords: species diversity, insects, corn field, Phitsanulok province
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Hymenoptera wugulsswiia Tetragonilla collina
fnnuyndusinsuiniian 89 41.28% 599031170
Fulse Homotrigona fimbriata (26.86%) Hadla Apis
florea (12.48%) f9maas A florea (9.17%) wazits

54 A. cerana (7.29%) audiau (Table 1)

Table 1 Order, family, species, total number and relative abundance of insect in corn field

Thasakae, Chat Trakan district, Phitsanulok province

Order Family Species Total no. Relative
abundance

Coleoptera Cerambycidae  Celostera pollinosa 1 0.03
Dorysthenes bugueti 3 0.08

Scarabaeidae Anomala grandis 5 0.14

Melolontha melolontha 1 0.03

Diptera Tabanidae Tabanus sp. 1 0.03
Hemiptera Cicadidae Meimuna opalifera 2 0.06
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Table 1 (Continued)

Order Family Species Total no. Relative
abundance

Hymenoptera  Apidae Apis cerana 260 7.29
A. dorsata 327 9.17

A. florea 445 12.48

Homotrigona fimbriata 958 26.86

Tetragonilla collina 1,472 41.28

Lepidoptera Danaidae Danaus genutia genutia 2 0.06
Euploea algea limborgii 4 0.11

Nymphalidae Hypolimnas bolina 1 0.03

Papilionidae Graphium antiphates 1 0.03

Graphium doson 1 0.03

Pachliopta aristolochiae 2 0.06

Papilio demoleus 1 0.03

Pieridae Appias olferna 1 0.03

Eurema andersonii 1 0.03

Hebomoia glaucippe 1 0.03

Mantodea Mantidae Hierodula patellifera 1 0.03
Orthoptera Acrididae Hieroglyphus banian 28 0.79
Tettigoniidae Conocephalus longipennis a7 1.32

Total 3,566 100.00

W oILATIERAIAMUNAINRAIENIITIAIN wiiu (0.73) muanau wenainiliionsansiaasa
(Diversity index) WU e giA11unaINMa 18909 AU WUINAUNTINLEAIN TA ALY TAUDIUN AT LY
wruueu-hdues (H)danidv (1.54) aany Uselevdlulsdlne (Species accumulation curve)

asiane (J) dawviiu 0.49 uagaaau (D) der  Auwwdlduiiugsdu (Figure 1)

76



Journal of Agri. Research & Extension 39(1): 72-82

30
25
20
15

10

Estimated number of sspecies

0 1,000

Richrness

F5% CI(-)
9530 CI(+)
2,000 3,000 4,000
Individuals

Figure 1 Species accumulation curve and estimation of species richness of insects of corn cultivated

in the community of Thasakae, Chat Trakan district, Phitsanulok province (+95% confidence

intervals shown as dotted lines)

39150INAN15IY

NNISAnNEIANraInTilavednuadluls
Frlnnndeid wuunadldwedu 264 wila 14 29 7
JuUfU 1neduAy Hymenoptera ANV IMUA
Wies 5 wile winduidunguilnudiurudaunniige
dewssudleusuriavesiidelususu Lepidoptera
whgiduuidafininnitds 10 via uinsusing
Tulsgnlwadianiios 0.42 Wesidus oradululein
LUAISUAU Hymenoptera Tagtanizi wazdulss
faseasraduniasdenn (Social behavior) usazadin
ago1fpegTaniy wazuuwmiifuviiausig q d
dowinsfusenminluvinalsdninadu Famundy
Uszrnsailaierfusiuauainninfid elususu
Lepidoptera (Almeida and Porto, 2014; Gémez-
Escobar et al., 2014) mmzﬁﬁﬁaﬁa%ﬁumaﬁmi
wuudase TR oau1afanssud on1s5aungy
(Aggregation) Wy iy n1senen (Migration)
(Wang and Emmel 1990; Mathew and Binoy 2002,

Li et al., 2015) ogslsfmunuasiuiasssuduil
Jotdunuaswaninas (insect pollinator) fianunse
nwuldvaglulstnilng (Ortega, 1987; Ontana et al.,
2018) Vil usasilanansathuusendliusslewdly
Tsdnlnanazdaliidunsamwaninas enadiies 3
JUAU A0 Diptera (89 WNAITU) Hymenoptera
(9 fo wau um) way Lepidoptera (i enanafu)

Wunan F9aannaeeiuni1sIv8vad Ontana et al.

a

(2018) NANFIVUAIHANLNATVDIT 1IN AL UL YA Y

v
a

JanTafiwalan TAENUT TN UL ALLNATYT 93
16 v1da Tu 829d 910 38 UAUNGN AD BUAU
Hymenoptera, Lepidoptera wag Diptera #nugd1au
uaﬂmﬂﬁyumNammasﬁqﬂénﬁm’mﬁﬁﬁmaszw
dnmduegrann iesnniivtugednlngidng
NALLAATUU (Cross-pollination) LU U121we GF
Sudusosendetadeduduntielunsaunas tne
11nn31 60 Wesiudvasiiy Sudufetefeddidin
Tun1swaunas dsuuasdalainduddidiniivioney

nasiynonlauIniian 1o nNkuaIaze1fuaInis
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AflusAunazodetmudue i siling ey
Tngiarzuuashududu Hymenoptera 119 e Fulse
LLazLLdej (Bischoff et al., 2013; Sodsrichan et al.,
2016; Ontana et al., 2018; Shrestha et al., 2020)
dio3asiziarnunainnatenisdanin
NUIABRANUMAIN A EVDIMIUUOU-DILLBS (H)
flanviafu 1,56 FeUsuondernunainedinvesusas
Aunlduszlovlulsdalnaeyluszduuiunas
(1<H'<3) (Shannon, 1948) fiansaia1ugsiaue
() fiduiiu 0.49 Fawansdamuainauevesuas
lunsdisraddesdsuiunanse (0.00<)'<0.50)
(Mulder et al., 2004) Tuvaueii fada1uiay (D)
fAwvadu 0.73 §auansdslasadraniedanuves
wnadlaesaluiiuiiinnududouniedauiures
¥ilpAouY19g (0.50<1-D<0.75) (Simpson, 1949)
AU HalnnsAnmALanvdaveuadild
Uselewlludnlneditiuan o1aldmdvifiuanmady
panlUUn9 WU N1sAn¥Ives Nawanich et al. (2010)
WAeaumnumainuansvesdniandelud ey
PeIsNsEUNAR8AILUAa (Visual observation) 11
Tilden H oglutaeiaus 0.266 8 1.09 Tunag
NaUAYW Ontana et al. (2018) aulali g uuaInas
inasvestalwaluaiiu S iafivalan vl
fufimnunainatsveuuasfinuiliendeudiees
(H'=0.277) a¢19lsAnn Tun1sdnwrluaded Ll
annsaugnnguuiasidTanulusududy o indy
wuasdngianiolal iesanlaiiiusessesvesnis
vihane o1aduiiisanguiuasiiunoidelsdalnaiile
mavedey goui vl uuasdnglulsdlnanuns
s1eululsznalng Juinnan 76 wiia Tu 25 194
Feonafuldaunasdngvan (Key pests) unasdiing
509 (Minor pests) LLazLLmaaﬁﬁﬁ’ﬂamwLﬁuﬁmgﬁﬁu
(Potential insect pests) VO us'yu (Areekul et al.,
1966; FAO, 2019; Saraburi Provincial Agriculture

and Cooperatives Office, 2019) uana1nd A21Y

vannvinvesusasidnsranululsinalnaninag
Anfingedudes q WWululddmniinisvensnis
ﬁﬁaﬂﬁmauﬂqmﬁgﬂuﬂmL’Jmﬂmﬁuuazﬂmaﬁu
sudnasinisldwainnaredzlunisdrsiadiants
ATV UTTALATUNUINVDILNASILT NG 1YW NS
dunanien1iuan (Eye observation) N5tAZAUNY
(Tray beat method) n15laun 28@7 9 (Aerial net)
AM3d1599UURURY (Soil observation) msldAusn

v

19 (Malaise trap) wazn1sldiudnuaslul (Light trap)
W ULABIAUNITE1529ANUNAINTE Ao LUl
1917 (Kamp et al., 2006; Saetang et al., 2018;
Berry et al., 2020) waziiudnUgnas (Khongcharoen
et al., 2018) LJUAY LANUITONUAIUNAINAATE
vasuuasi i lduseslovdlulsdlnalduinnin
nsAneluaded egelsfniunisdisraitents
UszillunasAnmuussrnsuuasluss uutnmnens
lid719gal835nsladuinemanunsyilalannng
Fruudusfanuddfiazilugnisdanisuims

Msunuensndadusaluls
#3UNan133Y

NNSANYIANUTAINTaI8veLuasiuls
T1NA FIUANIELILA BILABYIRNTENIT IR
fiwalan wuuuaslaf 24 vila 14 23d Tu 7 Sudy
Tngdudunuasii faud vesnsusngusients
drsraldundiaalu 3 Suduusn ldun sudu
Hymenoptera CRECRTI) Orthoptera (o
Sa73n) uaz Lepidoptera (i) mudnsu duwase
ATAITUNAINUA1INITINNUD AT UUDU-1IULUDS
suUunans (H=1.56) Amnuasaueseiutosds
U1unane ('=0.47) kazAIULAUTEAUABUT19EN
(D=0.73) suasu udnszdufiny i olkdsuu
gilavosuuafinldusslovlulsinlnaiivarnmane

WAy Pleuuzilihnsdinaliaseunauganis
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The effect of chitosan extraction from shrimp shell on growth performance was studied in
starting — growing pigs total of 32 weaning pigs (Duroc x Large white x Landraces) were used the average
initial weight of 10.37 kg. The experimental design was Completely Randomized Design (CRD) were
selected and assigned randomly into 4 treatments. Each treatment involved 4 replicate with 8 pigs per
group, group 1 basal feed, control and groups 2, 3 and 4 chitosan supplement 100, 200 and 300 ppm,
respectively. The results found that the efficiency of absorption of nutrients all the pigs did not
significantly (P>0.05), except for the fat absorption of groups, 200 and 300 ppm fed supplemental
chitosan was significantly (P<0.05) compared with the control group. The growth performance of pigs in
all experimental groups did not significantly (P>0.05). The effects on blood biochemistry, it was found
that the group added chitosan 100 and 200 ppm had higher hematocrit than the control group with
statistical significance (P<0.01). The total white blood cell count of chitosan supplement 200 and 300
ppm were higher than the control (P<0.01) and statistical significance with 2 groups (P<0.05). Therefore,
supplementing chitosan should be used at the level of 300 ppm in feed formulas to be used as a
supplement to the growth and increase the white blood cells, which may mean increased swine

immunity will affect the health of pigs.

Keywords: chitosan, growth performance, swine, blood biochemistry
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n1sfnwnavesnisaiatalagiuneisiad
yndendseaussanmnsAulalugnsdn-anIgu
Idgnsgnuas 3 aneiden (93ea x an3ali x uaud
5%) S1uau 32 ¢ thvindEaduede 1037 Alansu
WINIINURUNITNAGBIMUUE Hauy sl (CRD)
wisngunisveasdeendu 4 ngu nquaz 4 %1 9 ay
8 i1 lngnauil 1 Ao nquauay (Litadulalpg)
naudl 2, 3 uae 4 Ao ngueylalneuiatnfeiad
2RV 100, 200 waz 300 ppm lugnsomng audwu
wansAnu Iy magadulnruzvesansiaunlid
ANULANANAUDYNUTYEIAYN19ED A wniunis
goolalufunguiliaiulalaniu 200 uaz 300 ppm
firaandingualunukazuanssiuegaidedfny
N9aDA (P<0.05) #UTIONINNTNARVBIFNINNNAY
nsnaaesldunna19iueg 19l dod 1Ay n19ad f
(P>0.05) d1uNafeadAUszNauraudon nuIngy
w@sulalagiu 100 wag 200 ppm da18urlnnia
geningumunuethsdidedfaydameada (P<0.01)
drudiuandaidenviianun nuiingudiasy
Talawu 200 wag 300 ppm dUSuaudadenan
geningumuaueesitedfaydaneada (P<0.01)
wazuandsegaived Ay msadddunguiiady
Talmgnu 100 ppm adunisiasulalneunasasld
Tuszdu 300 ppm Tugnsernsiiteltiduamsiaiusio
nswaigivle wazvinlidadonvifiugeduty
p1avefegiduiuresansfiadu deasdawad

ARFUNINYDIFNT

ARy lalawu aussanmnisiaule ans

AlainInen

A1

o LA sedn i en1sisedn ans
WinAule msduius wasnsndntiug dadlvg)
Ifnanivuazdnd lnefinurmislavugiunneis
fu wiludagdulddnisiansieduiseiiaunlddu
asaduaslugnsonailetiesnwlse vaelvdnid
nanAnfigaluuardoufuunsvangluaaniadedod
wianstaiifithanlddulng dumndinsianldils
gnifvieswnlifisnisalveunynsns 01avinly
arsadimanfuanérdudodnidudusunnese
Fuilaa FsiinisdnuimnansonsssumAfidainy
Uaensoseguan fuslan uazduanden ety
AUATUNTLS YA UIALAZANTIONINVDINANE AT
&0 ognslsimumnuadlidnisesdusznauniaaidl
vouUFenuaziiauds amnsauldusslevi
e Taglanizeg 198 aladu (Chitin) 4 91y
osAUsznoundnii feglutudends mniinisadn
sonuuaztnuUsiUldnufdelainduansadulu
osfiiisylovtiegnann meludeniaasilans
oguilanids Ao lalowiu 7 ¥reinduluduuas
AasladLnDsealunzLAden 118991nUszquUINTes
lalaguanansnduiudszgauveansalusiu Snit
lalpgudsanunsoduledulilulassasranediues
s 1eanegaduluiulaesas (Aranaz et al,,
2009) uonnilnnuantAvina 1L aslalaegy
Haflnaansilumnudodunis sudelda du
{Fo31 warannsadudinisissyuenteuwuadite fe
Escherichia coli, Staphylococcus aureus, Vibrio
cholerae Waig Salmonella weltevreden  (Chongritthipom
et al.,2003)
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qaunsgluszuumaiuesdniaiuise
goglalnuliiduans Glucosamine wag Oligomer
yilagng q ieldlunisaigueavadqdunigis
Uselewt] (Satchatchaphong, 2009) ki Wig1uIu
qaunsduanlau@aa (Lactobacillus spp.) Tudld
(Li et al, 2007) wazdegrglunisnszdunisasig
adaunulse lneduTunn g6 wazdulled
(Lymphocyte) TugSufiiutu (Kumar et al, 2017)
wagannsaliidundlulefndluevisdnd el
aanmlunisudasislugnsnazdnddnld (Park
et al., 2004; Xiao et al., 2013) yinlAdnIdgunIn
Angrwandunuaoliuninuasns Jainnsian
Uszend b lunSHaNNEN S ouaising o 11nune wagds

117508 8aaulAnUSITUYR TR wRaEaIna DY
1 ad
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o A v v

1) Ydasnnauna

q

aghetdzetavany 9
a¥s mnidudendsantsdesusniondnie Tusfy
wavau 9 oon Wamzdmiduudonwindu 91niu
FahlUsuureiieins eseuiigunnd 100£0%.
e 1 Hlu

2) Y1UaonnIuInITART 510 A 38NIA
lalasaaesn (HCD) Amnududy 2 M AuAaealIan 2
las Hgaumgd 80+2°0. Ingldeiwiinsoysunms 1
fo 15 frewasesnuarsvialiaiudou Jansld
arsazatensalalasraeiniioatadudiazais
wiswlasaulngiiundounaifuaiveiun 2HC
+ CaCO; —>CaCl, + H,CO, ndsanntiugdauinle

ALDIALAITINTDWNBLBININNINUA

3) dinnveadendsii ldannisida
WI5I9INMARLUTA U8R (NaOH) Aandudy 2 M
Aunaaanan 2 dalus flgamnd 80+2°w. Tngvwin
#oU3uns 1 de 15 Mewadesniuarsvialiainy
Zou ndintudrsiudinsesaunuansnaylaladiu

a) drlafud adalduimdany Acetyl
(Deacetylation) Aavansazanslaineulansanlan
aandudu 50% tnstviin lushsndaw 1 e 15
AunaeAlIan 2 9alus fgungll 100£10°. e
Stirring hot plate n&ansuthlalagudlalugns
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oaumgll 100+10°%. Wuan 1 $alus axllalaeny
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Table 1 Composition and calculated nutrient levels of basal diet (as-fed basis)

[tems

Period of experimental pigs

Starting pigs (15-30 kg)

Growing pig (30-60 kg)

Corn 58 64.40
Rice bran 10.00 13.00
Fish meal (60%CP) 2.00 -
Peanut meal 11.2 -
Soybean meal (44%CP) 14.60 18.45
Bone meal 2.00 1.50
Di calcium phospate (12%P) 1.20 1.40
Salt 0.35 0.35
Premix’ 0.35 0.35
Total weights 100 100
Calculated nutrient levels, %
Protein 18.30 16.31
Calcium 0.60 0.50
Phosphorus 0.50 0.45
Lysine 0.83 0.66
Methionine + Cysteine 0.47 0.39
Tryptophan 0.15 0.12
Threonine 0.52 0.43
Metabolizable Energy ;kcal/kg 3,200 3,057

! Vitamin-premix provided per kg of diet: vitamin A 8,250 IU, vitamin D3 835 IU, vitamin E 40 U, vitamin K3 4 mg, vitamin B12

0.025 mg, vitamin B1 2 mg, vitamin B2 12 mg, nicotinic acid 22.5 mg, folic acid 2 mg, pyridoxine 4.5 mg, biotin 0.2 mg,

pantothenate 15 mg, choline 500 mg, Mn 50 mg, Fe 100 mg, | 0.4 mg, Cu 25 mg, Zn 150 mg, Se 0.3 mg.
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fidmin 60 Alansy wuiingun1IMaaesdi Ay
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(Table 4)
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Table 2 The digestibility of various nutrients in pig diets (body weight 60 kg)

Nutrients Treatments SEM P-value

control 100 ppm 200 ppm 300 ppm

Digestibility of various nutrients (%)

Dry Metter 71.12 70.17 74.61 62.39 2.857 0.961
Crude Protein 85.18 83.39 83.62 83.29 0.479 0.572
Crude Fat 51.99° 57.097° 61.30° ¢ 61.61°°¢ 0.512 0.039
Fiber 68.50 67.11 69.92 65.79 0.939 0.738
Ash 90.69 88.64 87.98 87.69 1.283 0.097

35 directing the mean within rows, showing significant statistical differences (P < 0.01)

Table 3 Blood biochemistry of experimental pigs at 50 kg

Criteria Treatments SEM P-value
control 100 ppm 200 ppm 300 ppm

Hematocrit (%) 21.00° 2337 24.50° 21.62%° 0.493 0.004

Cholesterol (mg/dl) 83.07 84.21 103.32 99.08 4.014 0.174

Tri-glyceride (mg/dl) 97.15 108.68 132.32 135.14 6.110 0.056

White blood cell count 8.87° 675P 11.00° 10.25¢ 0.428 0.001

(x10° cell/ml)

3b.¢ directing the mean within rows, showing significant statistical differences (P<0.01)

Table 4 The average of growth performance in pigs (body weight 10-60 kg)

Item Treatments SEM P-value
control 100 ppm 200 ppm 300 ppm

No. of animals 8 8 8 8

Initial BW (kg) 10.53 10.30 10.30 10.30 - -
Final BW (kg) 60.68 61.13 62.50 63.83 - -
Overall BW 10-60 kg 8.87° 6.75° 11.00° 10.25°¢ - -
Weight gain (kg) 50.15 50.83 52.20 53.53 - -
No. of feeding day 63 63 63 63 - -
Feed intake (kg/pig) 112.14 110.41 113.24 111.83 - -
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Table 4 (Continued)

ltem Treatments SEM P-value
control 100 ppm 200 ppm 300 ppm

ADG (kg/d)

Starting pigs, BW 10 30-kg 0.755 0.755 0.811 0.864 0.016 0.566
Growing pigs, BW -3060 kg 0.606 0.656 0.680 0.693 0.018 0.426
Overall BW 10 60-kg 0.796 0.807 0.828 0.880 0.015 0.267
FCR

Starting pigs, BW 2.07 1.94 1.99 2.05 0.576 0.883
Growing pigs, BW -3060 kg 2.98 2.67 2.60 2.76 0.090 0.480
Overall, BW 10 60-kg 2.24 2.17 2.17 2.09 0.107 0.618
ADFI (kg./d)

Starting pigs, BW 10 30-kg 1.34 1.27 1.42 1.36 0.037 0.592
Growing pigs, BW -3060 kg 1.75 1.74 1.80 1.89 0.036 0.428
Overall, BW 10-60 kg 1.56° 1.57° 1.67° 1.64° 0.028 0.050

3 5.< directing the mean within rows, showing significant statistical differences (P < 0.01)

39150INAN15IY

nswasulalneuiilugnserms lifinase
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(2018); Li et al. (2013); Senkwankaew et al. (2015)
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Effects of ascorbic acid supplementation in semen extenders on fresh and liquid semen quality
of Thai native chicken breed were investigated to determine the appropriate levels of supplementation.
In the study, four levels of ascorbic acid supplementation were studied at 0, 10, 20 and 30 mM in
Schramm diluents. For preservation of the fresh and liquid semen were stored at 4°C for a period of 24,
48 and 72 hours before percentage of mass movement, percentage of progressive motile sperm, sperm
concentration and alive sperm were studied. The results showed that different levels of ascorbic acid
supplementation had no significant (P>0.05) effects on fresh semen quality, including the mass
movement, percentage of progressive motile sperm, percentage of alive sperm and sperm
concentration, The storage of diluted semen at 4°C for a period of 24 hours showed a statistically
significant difference in mass movement (P<0.05). The supplementation of ascorbic acid 30 mM gave
the best score mass movement (3.12+1.41) followed by ascorbic acid 20, 10 and 0 mM, respectively
(2.75+2.36, 2.75+2.62 and 2.25+1.15, respectively) but when kept for 48 and 72 hours, it was found that

the mass movement showed no significant difference (P>0.05).

Keywords: ascorbic acid, fresh semen, storage time, semen quality, Thai native chicken
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a8 uay 72 s wuilifosaznnindouiiuuumy)

v9378a3 luliauuand1siuegedivedidgnie
ang

AEdgy: nInweanaslan Wntean szevialy

mafusne aunmide lniudes

AN

Ao o

GRIZINY

o

TAN Ul o duwnaao1ustusiu
¥ 4

WATYAIVRIYUIY Wesninsdeduiiufisuun
Wausena tnfudondudnifidie waziven
nawUszn s 1wy lddunusilunisnde fan
Arunulsags nuseanImgiuseing wazgiiennie

Ielueend fiaesaunsaldinarirdliinyselov

[V Y] v
= o

v Al 1A < v ¢ < a
NULNWULL D98 UUAR 8970 LagbUUnUNKT LY

¥

drAglnfuiiesdilianuainvaienianugnssuas

7]

=b.

(Yaemkong, 2014) Infudloslnetumeinainvane
anesiug waludagtundunudnlod wdesdds
Uszaudgym 18 ssdenisgaideainumnainany
masuugnssy esanndmsvndalasuain
aedszma uazlufinsneununsndenu3ons
Ufuugevusiiduszu neliiAnaudessenis

a [

’ﬁZULﬁEJﬂ’J’]lI‘Vla’]ﬂ‘ﬂa’]EJV]WQWUQﬂ'ii@HJ@QidﬁULﬁ@Q

o

[
v = t:l

WuFemrsiinsAnwiniseusndiugnssuvesli

Eed

e

a

fusledveegnasei tagtumelulabuilaifunuim
ddnyfiavthelunsousndiugnisy Ae walulad
mafufnyiideuaynisnauiion Taenafuinw
1iifso190glugtiuuimainioguiuuutuds 3
foft Ao anunsovrsfuinuiiud evesugldidu
srezaIuIu Wi WeRugAna1eEmeudIfnY
Paglunismunulsaiidnsiolilaenisduiug uagdl
Duns eefledidrdglunisusudseius uaznis
ausndwugnssulaidueged (Margherita et al,,
2013) wiegslsfimuindoliududeddlfsnsnis
waudnfinneg 1des9nvaziiviinisangungilu
nszvuNEiuine iy asAansudsuulasions
nennkaznIell vinlieadeginneuinnindosas
30-60 3 oviliideaiannisind ouindenisifiu
$nw1 Fananmsiidaeadliansoliusslovian
waslugd ATP aglululnaeuaseld viondsny

melululnpeuwmdsnualy (Long, 2006)
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aafulunisoysnYwugnIsuLaznI sy
Usgdnsamnisudnveddniuideslns Teaa58

NSANINISIANUTEANT AN ﬂ’]'ﬁLﬁ‘U%ﬂU’] UaZORT

¥
a

nssenTinvesinide lnensiaiuansdnuoyyadasy
(Antioxidant) adlutnendeanainie %aaqyja@aw
(Reactive Oxygen Species: ROS) A @ luiananie
ounai biadosidesansunievindidnaseu
(Electron) lunilafa Unfisasing 9 fiegluluiana
fafios azdesididnnseusgiduduiug Tunsdi
nsgadeoniesudidnnseunndnnd airaysinle
Tuananuldiafies desluudsdidnasouainiad
Hrafies viliwadiignudsnndidnaseuly Hinns
WANWNLE 8N e Lﬁlauamwaﬂuﬁ'qﬂ (Duangdee,
2018) uaziil psaniwadegidauseulmisienis
\inUf 381 Lipid peroxidation 110 Fedenaronis
WinAudenisregadedd sudunaniainms
MUTRIEITeUY ad ase uastiani3f 818 AnTau
sounoneonatnead vinlsiwadid ouaanole
(Mohsen, 2021) n1siasuansdueuyadaseasiuly
ihenFonsiudedieinndud (Ascorbic acid) &
\Juansiuoyyadaszviani siienavedesiy
nsgvrumMhatsneyyadasziiiatuluiugeld
451847804 Mustafa et al. (2020) A¥1n15@nw
HaYBINSLATUAT Ascorbic acid wagilludueasie
ﬂmﬂ’]Wﬁj’]L%E] N19LAA Lipid peroxidation Wagszau
gosluumalnamalsuraanyinag wuin Ascorbic
acid wariilufiuoadiiaTuadluluhd oy Hu
van 21 Ju vihlanududuredwadogiuagsenu
N9 sunUaswesufiseneendintudilinan
ANUASERIINANTEUlUSMTanAY

Jafaroghlia et al. (2014) @n®¥INAVDINTT
wsunsaludu (n-3) wagindud Giaﬂqmmwﬁé%%a
psfUsznovvasnsalasfuluinde uazmmueddy
voslusiuludrnmwesead nuinnsindeuiiuuuwy

warA1SAAaUNASIbUT 9N TPNLLANAI UDE 9T

HedrAgyn19ada (P<0.05) Wil Smuinddounsdl
#nd1u109 Docosahexaenoic acid (DHA) Ll 13 u
Esmat et al. (2018) Anwinan1siasuIndudse
AT A mvsseslaslrularNINAe LS
Tududle wuhmsndeuiivesesd JUIENB Y9
243 4azN1550AT M TAULANA 1A U194
HodAyn19ada (P<0.05) LagNUINBUATIHINNNT
Audneindeananiednisiasuinniud 600 um
Chetna et al. (2015) ANYINAYBINITLATUIATUT
Tunszvaunsudud g ol avusuruswu
dnsimsiadeudl §as1n155enTin nsidenaansy
Y938¢lATIEY LaYNIINAOUNITINEYeIdT (Hypo
osmotic swelling test) nunsLasu3mAudiseau
56.78 um. @11150%38U89AUNISIAANTEUIUANS
Oxidant lalunssuiun1suguds uaz Sejeda (2016)
ANBINAYRINITLATUT AT UY Catalase Uae
Glutathione aslutine1iFoa13gms Tris extender lu
maAuinuiihideleiug Holstein Tuszafiuansaiy
Ao fiusnwil 4. Wunan 48 Halas 1 ifeu wog 3
Wou wutnnendsnisifudnuidnd evilinng
\ndeuiiveodd miﬁ%ﬁmammaqmﬁ'mqﬁu 3
\Aoxaaneves Plasma membrane uazerlasiuianas
nmgeadina 1t 1edu Taduead
ihaula Fadumsinuil Sed¥aguszasdifiofinuis
seuimnzanluninaiy Ascorbic acid adlutien
39919 fiszoziianlunsifiusnuisng 4 deqaunin
dndouvvanuazuvumaivesweuglai wiles
(Usggmee) mniuaddenmaminideuuuanuas
wuuwiad Nasdulsglemisieonisusuusussdnnm
nsndnlafwdies WunaddenisoyinduasAunses
fugnssy waziftoduuuamidunsmdalnfiudesly
Fewdlvduavaisisuy suidugaiiuduvesnis
WauaAsegna Inensimudaauauisatunis
NAALAZNITWUITU WAZAIUAIAYVDINITWAIUN

Useine 190988 Ui ugIueananUsygLATygna
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= ~ ) % Ay o ° |
WBLWYS LWBANAITULF YN FTWHUANUNUY uﬂ‘dqm’ﬁ

q

FameuLed wagn1sUURtunniRvensmT
¢ ad
aunIaLaZISNT

dndnnassuazlsasou

L4

1. wWoruglinwdes (Usegniadn auysel

[
° o

tus 07y 8 Wouduly) S1uau 16 a wortugidu
Faadewidu 3.32+0.40 Alanu

2. lsadoudildlunisine de Tsudouidns
dnTUn ANZINYATLAZE AAINNTTULNYAT
W Ineaesiigasuns WulsaSeuszuule &
gaunnd 30°. Aud udusing 93% aandildides
wewuslAtudosioun 2x2 wns/vewus 4 &

3. dnineasdlasunisatenensatelunay
wonsnreuen Windudesiulsailinadanay
nasnaNsni@unounIsnaass nMulupendninaass
fssiuarseemslidng fouanazdiiudoyald
naUsumdnineassiulsaseu 1 dUmi naunis
ivdoya

4. dninmaasldFuenms 2 adaatu Tunan
duanbu Taevewuglifudiesazldsuoms 100
n$u/s/5u wazliiavernegradiud (ad libitum)
o st I uormsdninandiagvuidoge
Alusfulutdesnia 14% lasiulideenin 3% nan

laitfosnin 6% warAnudulitesnin 13%

RELREERE

NMAaeLil ov1U3U Ascorbic acid 1
WaNzANseAMN NI TDARLALUUIA DI WS
lnfluiies (Uszgmasi) ngunisvaaes fduau 4
NAUNTNAASY UWiaENguYIAaesyin 4 61 Ae

nguNINAaesil 1 yaauauilaidnisady
Ascorbic acid Tutigdeans

ﬂq'mmimmaaﬂﬁ 2 YALE3Y Ascorbic acid
10 mM TutheniFeans

ﬂq'mmimmaaﬂﬁ 3 gALEIY Ascorbic acid
20 mM Tuthendoans

ﬂq'mmivmaaﬂﬁ 4 YALE3 Ascorbic acid
30 mM Tuthendoans

Table 1 Chemical components of the Schramm diluents formula

Component Schramm diluents formula
(g/L)
Magnesium acetate 0.70
Sodium glutamate 28.50
Glucose 5.00
Inositol 2.50
Potassium acetate 5.00

Source: Chalah et al. (1999)
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1. nsiutayandainszeen1sUsuAIves
dndruly 1 dam

2. 3aufvi i elunsiasnivmaud nenns
Pool semen Li8a13f81i1g1130919g03 Schramm
diluents (Table 1) 7 n151a5 4 Ascorbic acid Tu
SEAULANGNSTY Vﬁﬂﬁﬁﬂwmmmwﬁnﬁyaam uag
AuamtFouuuime fuinwilgamad 4oy Hu
sugan 24, 48 Wag 72 2l

3. St ndoriewugduasiaz 2 ads s

q

1%
a o

Inindelnsmanseduanmaguuialaums uay
Fuiivsnalaudulasiuiiegliidenfidun dad
A1y uAINAMId NI ursead vl edifinns
Yuideuaglaithuldlunisnaaes (Vongpralub and
Phasuk, 2007)
ideitldnrewus vandsediuganm
e el
1. mansIaindnwariuediusienm
2. NIATIUUUALLBLANIENADIaNTIAL
2.1 MIn519AuiAd oulmivesdaead
(Motility) 1150529015108 eulnives0gTarunsn
Usziiuld 2 wuu Ae
2.1.1 Tngnsnsranisied oulvmuuy
‘quJ' (Wave motion characteristic) @1u150Useiiy
\Huazuuunaedoulmious 0-5 Aziuy
2.1.2 Tagn1sasansiad eulmuuy
assludraminlaedanmdusiad (Proportion of
progressive motile sperm)
2.2 Mmaiguifisudadiuveseg 39 dal
FAnuarinoudmgamandoulm vildlasnsdeud

raaa

LW@LL&Jﬂaa%ﬁ%%LLayimmm (Differential staining
of live and dead sperm) ¢ngd Nigrosin—eosin
2.3 9539UANLNT YDA 104T Loy

n151das eafuidaiden (Heamocytometer) lng
Snwnindedaeneiueawilas (Formal saline) Tng
N15139919 1:200
F/AIUAMTNTY

ALTLTU = C x 2 x10°  spermatozoa/ml

\ile C = dnnusnegdiitu 25 dos

e msanatulunmsinwiadaild
AuRTAURLTEruAEIlunInTTy Wetdeetu
ANALDYS

3. MeATgiteys Toyaiavunazgminu
ATIERMIAMULUTUTIU (ANOVA) MIULKUNIS
naasakuuU Completely Randomized Design (CRD)
fissRupnuderiu 95% waziUSeuidisumuuansig
1n&3% Duncan’s Multiple Range Test (DMRT) g
TUsunsU SAS System Version 9.1

NAN1529Y

1. 1NNNSNAABINTSLESY Ascorbic acid Tu
SEAUTNLANAAUAB 0, 10, 20 kay 30 mM Tuune

WowseAmAnWeLUUan TinsiaRauiuuny

LY

Y0308 TeuavvasiteadINndeunnsIlutmin

9
Qddda

b iaaawuaamaawmm nuIbidALLANANS

o o

AuegldudAgyn9ana (P>0.05) (Table 2)

98



Journal of Agri. Research & Extension 39(1): 94-103

Table 2 Effects of ascorbic acid supplementation on mass movement, percentage of progressive

motile sperm, percentage of alive sperm and sperm concentration of fresh diluted semen

(mean+S.D.)
Treatment Replication Mass Percentage of Percentage of Sperm
(Ascorbic acid) movement  progressive alive sperm concentration
motile sperm
0 mM 4 4.75+0.50 55.06+1.96 82.56+3.08 2,123.50X10%+75.71
10 mM 4 4.75+0.50 53.87+2.01 84.68+4.69 2,065.75X10°+56.32
20 mM 4 4.75+0.50 55.68+1.14 84.87+1.29 2,083.75X10°+78.56
30 mM 4 4.05+0.57 55.87+1.31 85.31+4.88 2,049.75X10%+64.27

2. M3 Ascorbic acid lusgduiluandne  szeziia 24 Galus insiadeunuuuvyvesiiesd
fiu Ao 0,10, 20 waz 30 mM luwe1d9919se WUl AuLANA 19 Uag NI Uud1AgynI1saia

AN suuumas M ulugamgll 4w 1w (P<0.05) lu Table 3

Table 3 Effects of ascorbic acid supplementation on mass movement of fresh diluted semen stored

at 4°C for a period of 24 hours (mean+S.D.)

Treatment (Ascorbic acid) Replication Mass movement
0 mM 4 2.25+1.15°
10 mM 4 2.75+2.62°
20 mM 4 2.75+2.36%
30 mM 4 3.12+1.41°

2b Different in the column there were statistically significant differences (P<0.05).

3. N3y Ascorbic acid lusgAuiuandne  szeziian 48 alus Iinisiedeuiuuunsvewiesd
AuA® 0,10, 20 way 30 mMluwirsdea19se  wulnluiimnunenasduegwddbdrAgnieaia

AN ouvumal M ulugumgll 4w 10w (P>0.05) (Table 4)
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Table 4 Effects of ascorbic acid supplementation on mass movement of fresh diluted semen stored

at 4°C for a period of 48 hours (mean+S.D.)

Treatment (Ascorbic acid) Replication Mass movement
0 mM 4 1.62+0.47
10 mM 4 1.87+0.62
20 mM 4 2.37+0.47
30 mM 4 2.50+0.57

4. NN5LASY Ascorbic acid TUsEAUNLANANY
AU A9 0,10, 20 wag 30 MM luwI81L3 93196
AN owuumas iulugungll 4%, 1Uu

srezia 72 9alus insiadeuinuuuvvesinesd
wuallfauuaneiueg N dsd Ay n1eada
(P>0.05) (Table 5)

Table 5 Effects of ascorbic acid supplementation on mass movement of fresh diluted semen stored

at 4°C for a period of 72 hours (mean+S.D.)

Treatment (Ascorbic acid) Replication Mass movement
0mM 4 1.25+0.28
10 mM 4 1.25+0.28
20 mM 4 1.62+0.25
30 mM 4 1.62+0.25
3158dNAN1INY Tugfudi A eadesfunisasreadsy (L-camitine,

1. 91NN1T998B9IN15LE3L Ascorbic acid Tu
seuRuAnNEaiuAe 0, 10, 20 LAY 30 MM Tuiien
L%mwiaqmmwﬁw??auwam Tmsindouiiuuumy
vos0ad fovavvesiaginindeuiinssludram
YouazvosiiegdniTin uararmduduvesiedd
wualdfianuuenaieiueg 19l dedAgyneais
(P>0.05) @9nAa 847 UITUIT8U0S Mariane et al.
(2016) vn15AnwIS paNaTEINITIATUATA Y
mg;ga@aizLLazﬂsmlmﬁuﬁia@mmwmaaﬁwL%@LLUU&@
wuuakazwuuksudslusin nsdnwinanaiale
UszilunaveInstasuansiueyyadaseuaznsn

Favey Im18ud lawm 3 Andomega-6) AaRmAIN
thievesih Tneutsdnioondunduil 1 uagngudl 2
dmsunisnaass 30 dUav dn1sUseidiuAy
Wudueediead uazaduanysaives Plasma
membrane wosud ouuvan wuuwal (Juiian
24, 36 uay 48 $11u9) wazuuuuguds wuInIs
wndouiilagsan mnuTlumsiadeudl saenauel
auqam‘mm Plasma membrane ey Acrosomal
membrane 799#2043 91N BUUUARN LUUYAT
wazhuusyuds wazanududuvesdiead luflany
uAneeA Uyl ded1Agyn1sais (P>0.05) wail
desnanniideuuuanfisslailiiunszuumaiiv
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$nw Fviliwadegddouanintes uazminidu
ASAUSN YUY DU U LEUN L AUSNEI81IUIY A2

o 5 A Ae o &
La@uaﬂqWEHLLiﬂﬂﬁqu’]LsﬁaWLﬂUiﬂUqLUuigﬁlgL'ﬂaq

U A UUIIRL VUL LT 9TY A8 sEauAULESNNe T

v
=

FULTINI WY oAALATU LY
(Vongpralub, 2008)
2. M3@3u Ascorbic acid TusgAuiiumaneing

ALY LT UUIN

fufe 0,10, 20 waz 30 mM lut1e1iiee1ede
Aaamundsuuuman Mifulugungd ao. (Ju
szeziian 24 $alus Winsindeufinuuvyvesedd
WUILAINUANA 1A UBY 1T B dA Y N19aD B
(P<0.05) wedavhnsifiusnwndussesiian 48 uay
72 $2lua Wimsiad eudiwuuvyveseqd laifiaany
unnsiNeueg1siiiedAyNIeEda (P>0.05) donaded
FUU3Tuvee Sexton (1988) AiANWINISHANLTB
Y8a}939 mwﬁamﬁtﬁu%’ﬂmﬁwLsﬁaﬁqmmﬁ 5.
wuPmsHa T euendansInt el inansnan
fnga LLazmiwauﬁmzammLﬁamqmilﬁu%’ﬂmum

[

YU wansliudwnltuveInIsEeNAN N A

a

agdneldnisiiusnw Feanansafiuinwamuain

9

¥ v
]

dndeldludisszezinandu q vy Jagtudsl
Usraueudifaluninfvinunindelifinaunmd
¥e1ununds 48 dalus dudedlifivsnualuanin
wad aun1nazd ennesiduandy Tasnns
devanmazgunssunendaiuninfuine 24
Hlua luud lnsusingualsednddnaindnsinig
naufnLazANE LTI o evdinis
wauiey n1sd ouaninvesind effanunuiann
nanred9d’s lawn NTTUIUNITIUAIUOE Ty
(Metabolism) ¥84f1043 n13.douveaidouisad
9dq nsUuld eunind sudanvasy uazszuy

[ Y]

nlAunuy

agunanisnaasg

M5 nwfased Uil munzanlunisiady
Ascorbic acid Gia@mmwﬁw??mmuam HAZHUULARD
voaestuslnfiuiles (Usgquesn) WUIIHaYeIns
1@y Ascorbic acid Tusesufluansnsiudie 0, 10, 20
uay 30 mM luedensionmnimindeuuvan
sensiAdeuLUUMvDsi 083 Tovazvosiioadf
\douinssludiamti uazfosazvedeadnidi
wuallaueanaiueg N dsd Ay n19ada
(P>0.05) usinavesnSia3al Ascorbic acid lusgdui
uansnaifu Tudendeansdenmamiideuuume
ffvlugamad 4%, 1Juszozinan 24 Halus senns
\ndeuiiuuumyvesead wuirilanuuandnaiuegng
fifoddymaadia (P<0.05) uiileiiulugamgd 4.
\uszeziian 48 uay 72 Falus Winnsiadeudiuuy
i vateailudauunnsieiueg1alddedAgnig
adi (P>0.05) uamsliufaiidofiniaidonaninly
naesnfudfu oradesnanamensluidou
fannuinasTLaensieadiifisatesty
pdAuiy n151d eud fauvnuianveudeain
NTLUIUNTUAIVRATULATBUYADATE MAAIU
psAUsznevveudevinuadegindnsaluiulaidusm
@18817 (Polyunsaturated fatty acid) Iuﬁﬂﬁiuﬁgﬂ
sufutmunenisdviasveseyyadasy eiina
yirldwad denaninegaraada daduuuamg
nsfns i efnengnisduinwund e 819
nsAnwlulseiiunng o Wy mMsidnasuuion
wazwwadiilifialsrasdluide nsaSuansiidqns
vosansiuoyyadasrludnde maaiuaisdiy
auyadaseluomns wagnsiasuansinueuLadasy

Twhe3ea19
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A study on the growth of 3 hybrid catfish species for commercial aquaculture and community
enterprise, comprising of PL (Pangasius larnaudii) weight 3-5 kg, aged 5-6 years; PGPH (BukSiam hybrid
catfish weight 2-3 kg, aged 2-3 years, male Pangasianodon gigas x female P. hypophthalmus) and PS
(Pangasius sanitwongsei) weight 3-5 kg, aged 5-6 years. Mating was as follows: female PL x male PL,
female PGPH x male PGPH, female PGPH x male PL, female PLx male PGPH and female PGPH x male
PH. It was found that, at age 8 months, the final body weight and total length of different strains were
highly significantly different (p<0.01). Body weight and total length of female PL x male PGPH were the
highest: 28.74+11.16 ¢ and 15.34+15.85 cm; body weight and total length of female PGPH x Male PL
were 25.18+13.62 g and 13.48+25.68 cm; body weight and total length of female PGPH x male PS were
22.04+6.74 ¢ and 13.06+12.47cm; body weight and total length of female PGPH x male PGPH were
19.00+£16.52 g and 13.50+25.43 cm; body weight and total length of female PS x male PS was lowest:
12.12+5.08 g and 11.01+12.46 cm, respectively. Average Daily Gain (ADG: g/day) female PL x male PL,
female PGPH x male PGPH, female PGPH x male PL, female PL x male PGPH and female PGPH xmale
PH were 0.04, 0.06, 0.07, 0.09 and 0.07, respectively. The heterosis of female PL x male PGPH was the
highest at 84.70 9%,; followed by female PGPH x Male PL which was 61.83%, respectively. These results
imply the potential of the production of 3 hybrid fish species between female P. larnaudii x male
BukSiam hybrid catfish for increasing of hybrid catfish production in the aquaculture system in order to

add value and healthy food to commmunity enterprises.

Keywords: BukSiam hybrid catfish, Pangasius larnaudlii, Pangasius sanitwongsei, srowth, heterosis

104



Journal of Agri. Research & Extension 39(1): 104-113

n1sfnwInsaaiulnvesUaignuay
3 @ewus Won1simsd ssdn Tuudondeduay
Famnaguwu Ineinisuauiug yatmlnouig
g 3-5 nn. 01y 5-6 U YangnuauTnasiy
whwiinga 2-3 nn. 91y 2-3 ¥ wazdamimdngy
3-5 nn. 01g 5-6 T fall walwln x Wewln wildn
de1 x wodnaey wilnasny x wewmln wilwnln x
Wol naenu tazud Unaenu x W oWl wul1nsiasey
wulnvesuammidegnuanluwsazaigWug iy
uwanenafuegedifodfydameadn (p<0.01) Tned
918 8 Lfau AraNatguguivln x Wednawy &
ugmﬁfﬂLLazmmmaqqﬁqmﬁmLmﬁu 28.74+11.16
NSu wag 15.34+15.85 gu. sesasudun nay
aeususinasy x wowln Suwninuazanuem
Winfu 25.18+13.62 NTU WAy 13.48+25.68 .
Anavanouguddnasu x veww Suivinuas
ANYNINAU 22.0426.74 NTU uay 13.06+12.47
w31, guananeitusuddnas x WeTnaesw fiutdn
WATAINUYIUNIAY 19.00£16.52 NTH way
13.50+25.43 @3l LazAraNa1eiugwdinln x e
wln Tuaminuazaueatesd andannfu
12.12+5.08 N34 Uay 11.01+12.46 w3, lagila
dhminiiind udetu (ADG: nfu/fu) Tutausay
a1gWug; walnln x wownln uwidnaey x wadn
gey wlOnaey x wawmln wiiwln x wiednagiy
wazudUnagu x wWatnna Wiy 0.04, 0.06, 0.07,
0.09 ay 0.07 MIUFIAU I1NNITANYITINUIIAT
\@alnelsdavesnnay wlinln x Wwelnagiu de
aefian TnediAnegi 84.70% sesasunfe widnaey
x wownlw Inefid0g7l 61.83% audsu 990013
Fulunf sl ldifuisdnoniwlunisndauaivd

anuay 3 @eWud sendiadnin x welnagiy

lun1siiudneamnisnanuamiagnuasluszuu
nsudndnidniieiiuyadi uazamsauanliiu

Jamtaguvusaly

AdAry:  Uamilagnwantnaegny Yamln

Yayn nsasgdvle lenmelsda
AU

ﬂamﬂ’&@mﬁmﬁ’mﬁuﬂmuy"ﬁmﬁwﬁq
fdagdulafuanudeounnguilaadusgiauin
\iesanniduemsquaiw fqaamialavuinisgs
Huundsvesldsiiu dandu ussn waznsaluduia
wiu ludungulowi 3 Taganie nsaluduyiin DHA
(Docosahexaenoic acid) wae EPA (Eicosapentaenoic
acid) fiflanuddydon1sWAILIveIdLDY waTYIY
Uosdun1ai alsavasnild oawaziiala (Amomlerdpisan
et al., 2010) IngnuI1 Aa1AR19USENA LYY NG
Usgwmenauglsy awint uale dsalds dadny
Foamsanninievauaztananedevnvssun
1-2 81usu/U (Mengamphan, 2016) lagilyarvang
wauduumlugudanudiile (Fillet) agdlsfin
Tutfagudsldaunsandauamisgnuasion
Iismesonudontsiiiaanniy

a o g

AsuautuvdanuslularTmdusniznis

3
saaw

Tunsuduuseius i T 3nnUszasdii osudnway
AfvesUainsrdadidoiu war/v3entamaan
amnalsda 1wy NMskaniusenitsuaignaeiulan
andneg fanuszasdiiazsudnuasidedisananann
wivainnae Auanvaelaniagaiunulsaandainn
§ny lunsaluangnuandnasiuualdiidunissi
Snwarifanevardnuazusivanae Tnguandnd
nswsaiuled Wedandnuensnilsaninugadd

ANAMNELATUINTTEDNAIY drudenainuiivatainy

105



5ANTIVYLATANASUITINTINYAT 39(1): 104-113

Ao matadgyuduazauanlyfia (Mengamphan
et al., 2013)

Jangnuansenitensyarinduudvanainy
wazUandnaeny (ewsifugnuanvinswetandngud
2 fuusiuanane) Li‘jJuUmﬂaijamﬁfqLﬁyaﬁunamuwu
fitagouiidnduidenvesiuslan esnnidy
21MNTFVNIN LANAIMILATUINIT NITHATYLA UL
wazduvmilsad aunsadedléidlulofuuasnsed
(Mengamphan and Saengkrachang, 2011; Mengamphan
et al, 2013) wenanil Mengamphan et al. (2017) sl
msAnnanvzneuenvesUaae Uamln waz
UangnUANLUUAFUINA TUIAAIILETY 6 T2 F937n
MsAnwImUIN aeiugUangnrasaLN SO INANER
¢ Tnsuagnuaunoaneusiinduiminfifuty
onINsasAuLasie Ty (ADG) gendnuanane Uan
anuaunawmlnudlaey uazaunln wisnsnissen
meveslaniniiangaiign uazdnsinsiasueims
Huitlevesagnuamioanousivindeshiian

mMsfiredsvesdnvauzlugnuaniaigenin
(#n37) Aadsvesnauyl (Chansawang, 1985) Az
wanseeniluguseay (%heterosis) lngAianinelsga
anvasiduAuinuieavild dranduauivaneainy
Tgnuauiidnuasioonitews AsnmelsTaayds
geduiloveutiugfivrunauditugnssuunnsinaiy
110 (Na-Nakorn, 2000) I@aﬁmﬁwamaqﬁuqﬂﬁuﬁ
AelMiAneninelsda Ae Sndnavosdud duvs
WU nI98uty (Dominant genetic effect) #30
NS naveIUfnIendunus I3 nI198 Uk 196k
(Epistasis genetic effect) WnuFuusaiugialdaian
wolstaduliduaiosioTauszaviamunsssuy
wenug Tnerinuiuussiugasldiuaudraleiui
ARALIAIUUANA A LYBIBIAUTENBUVBINUTNTTY
(Gjerde, 1988)

NMIRNYITR LN A BIFUNsHARUAY
yifsgnuananeiugeng 4 tu Seiosimafnuiiuiy
Aeatunsuisuiisunisiasaiivinvesaimids
anEauaeiuging q sevdtuantngnwau (Unagiy)
Uanln uazUatmw ieldlunsmaununansiug
Uamifsgnuansely faunmuedideiedanuaula
EJEJ'N?fﬂumiﬁﬁf{’faLﬁmﬁ’mm’mwmmé’ﬁugm
fidudusenisreseniieyuussiuguamilegnuas

4 |

TRgNISHNANIUTRANUG TEIN9Ua vl L e9annd

]

#nonmiduwiiug §afuldangnuauszuing
woareulmlnisnsnissyivlaiivinniivan
gnnauviawmlnulaevIevanln uazdannwii
nwaufididenm wasuangnuanSnasuusiing
wiaAuled daddunisidusuiniddunisidiy

(Y a

Anen1nn1sedndaimivgnuanluszuuninan

1% '
s o A

widn Waliuyaruaze v sguawliiuiamia

€

Junaly

2 M

A5aTUN15IY

N33R UNITIUA NANW LT Va1l ag ey
A18RUgA 9

1. wieuiuilAnseutefuwun 115 dmsy
A eenauaiiug udazaneiug dmaAumuILLy
300-500 fasiols /Tangunaaifiazldidssuandn
gnwau lnen1sUdestnifudifiogean Mdlsvausts 1-2
fu mntudsudesidelaeiinmansesiufiorda
Ansuan Ingazldvennans o aszimalulagng
Uszaauarndne1nsnisn aminerdeusdld 1u
anuivinmeaes

2. Jugnauiuguardngnuan (Weuantnuag
wsianane) fiffery 2-3 T dwiinda 1.5-2 nn. Uan

wilnangWuguyiong 5-6 U auiaumdngd 3-5 an.

106



Journal of Agri. Research & Extension 39(1): 104-113

Uannmaneiuguiony 5-6 U dminda 5-7 nn. Uan
gnwausgnInslaignnantnasudviaunin uag

JangnuausyninsUangnuaudnagiuiudannmg

1 ¥ U s ! a a
DUNUBYFIYNUTAS 3-5 A s1wazidealunIsndnuan

aneiusuilargnnay fe Table 1

Table 1 Mating plan of interspecific crosses-hybrid catfish spices: Buk Siam hybrid catfish

(male Pangasianodon gigas x female P. hypophthalmus), Pangosius larnaudii

and Pangasius sanitwongsei

Sire AB C D
Dam
AB ABAB ABC ABD
C ABC CC -
D ABD - DD

AB: BukSiam hybrid catfish; C: Pangasius larnaudii; D: Pangasius sanitwongsei; ABC or ABD: 3 crosses-hybrid catfish spices
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TUIMUNYINAU 15.71+10.30 ASY AMNYINNNU
12.23+2.00 9. ARauuiTnasIu x weolnnwi i

PINUAIAY 12.62+2.80 ATH AIIXEIININU

10.30+3.52 93, WazAHauLUnIn x Woinln &
UIMUNLAaZAINEINIAU 16.10+7.08 NTU LAy

10.30+3.52 93, ANUAIHU

Table 2 Growth performance of Pangasius larnaudii (PL) BukSiam hybrid catfish (PGPH; male

Pangasianodon gigas x female P. hypophthalmus), Pangasius sanitwongsei (PS) and their

reciprocal hybrids: A; female PL x male PL, B; female PGPH x male PGPH, C; female PGPH x

male PL, D; female PL x male PGPH, E; female PGPH x PS)

Growth performance A B C D E

Initial weight (g 2 months ~ 2.23+1.04°  5.80+1.94°  7.94+1.34°  806+1.98  4.60+1.82°
nitial length (cm): 2months~ 6.41+0.91¢  8.44+0.83"  11.89+0.80° 9.74+1.05%°  8.11+1.09°
Weight (g): 4 months 16.10+7.08°  15.71+10.30° 15.59+5.48°  16.52+5.23%  12.62+2.80°
Length (cm): 4 months  10.30+3.52°  12.23+2.00°  16.34+10.03° 16.35+6.65%  11.60+2.28°
Final weight (9: 8 months ~ 12.12+5.08°  19.00+16.52° 25.59+15.48° 28.74+11.16° 22.04+6.74°
Final length (cm): 8 months  11.01+12.46° 13.50+25.43° 13.48+25.68° 15.34+15.85° 13.06+12.47°
Weight gain (g) 9.89 13.2 17.24 20.68 17.44
ADG ( g/day) 0.04 0.06 0.07 0.09 0.07

Value in the same row with different superscripts are highly significantly different (p<0.01).
A, Pangasius larnaudii, B; BukSiam hybrid catfish, C; female BukSiam hybrid catfish x male P. larnaudii,

D; female P. larnaudii x male BukSiam hybrid catfish, E; Pangasius sanitwongsei

Mnmadssamiisuazamidagnuamdu
321987 8 LHoU WUIINITLRT LR UlaURIUa Nl
anwasluusiazanefusuanadudiade + Avenunann
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A HaNLN T a1y x Wealn Tumndniafy
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AuanwTnasy x wednasy Suvdnuindy
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toufign Tnedimednvinty 12.12+5.08 n¥u A
8191170 11.01212.46 w3, Aua1au lagsnsinig
Wwiiulaad ety (ADG) VIR HAUUL NN x

Walnaw1y darasnanlagdaviniu 0.09 nu/iu
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sesasunduananuilnasIu x wowmln uazenay
widnaegu x Weawmw laeidlAvindu 0.07 n3u/du

| =2 ! == a1 ' v U U
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A5AATIZINT YoHeterosis

ASILATIZNIN %Heterosis iwdm‘imﬁl‘ﬁui
widnasy x wowln wazidivln x wednawnu den
fananslu Table 2

Table 3 Heterosis of hybrid catfish; female PGPH x male PL and female PL x male PGPH

Strain Heterosis (%) for weight Heterosis (%) for length
female PGPH x male PL 61.83 10.00
female PL x male PGPH 84.70 25.12
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The objectives of this study was to study the guidelines for promotion and development of
fighting fish culture: a case study of Siamese fighting fish farmers group, Bang Muang subdistrict, Mueang
district, Nakhon Sawan province. A set of questionnaires was used for data collection administered to a
population of 55 farmers. Obtained data were analyzed by using descriptive statistics, as performed by
statistical software were package, statistically analyzed using frequency distribution, percentage, mean
and standard deviation. The results showed that the average age of famers were 64.45 years old. The
average household labor used in the fish culture was 2.39 persons. The average monthly household
income was 36,189 Baht. The average culture area was 532.14 m? which included concrete pond 12.78
ponds and plastic buckets, average 1,424 buckets. The results revealed that frequent problems included
lack and/or discontinuity of support from the government, unknown causes of fish death, fish diseases
and undersold price. The need for promotion and development of fighting fish culture at a high level
was prevention and treatment of disease. There was individual promotion and development of fighting
fish culture, and the officials in government should have visited their farm and given them suggestions

regularly.

Keywords: promotion and development, fighting fish culture
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Table 1 Frequency and percentage of farmers classified by social and economic condition (n=55)

Social and economic condition Frequency %
1. Sex
Male 5 9.09
Female 50 90.91
2. Age
20-30 3 5.45
31-40 4 7.37
41-50 9 16.36
51-60 18 32.73
>61 21 38.81
The youngest was 21, the highest was 79, the mean age was 65.45 years old.
3. Education
Primary school a7 85.45
Secondary School 4 7.27
High school 2 3.64
Bachelor's degree 2 3.64
4. Household labor (persons)
1-2 32 58.18
3-5 17 30.91
>5 6 10.91
5. Land ownership
Own 50 90.91
Own and rent 5 9.09
6. Monthly household income (Baht)
<10,000 0 0.00
10,001-15,000 3 5.45
> 15,000 52 94.55
Mean monthly household income 36,189 Baht
7. Loan from financial institutions
No 45 81.82
Yes 10 18.18
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Table 2 Knowledge requirements in breeding and raising Siamese fighting fish (n=55)

Knowledge promotion needs MeanxSD Level of needed
Fish breeding and nursing
Selection of fish breeding 1.91+0.63 Moderate
Selection of fish species 1.96+0.61 Moderate
Fish breeding 1.86+0.60 Moderate
MeanxSD 1.93+0.45 Moderate
Fish feed production
Live feed 1.56+0.64 Low
Diet feed 1.50+0.59 Low
Mean+SD 1.53+0.48 Low
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Table 2 (Continued)

Knowledge promotion needs MeanSD Level of needed
Disease prevention and treatment

Causes of diseases 2.48+0.43 High

Sick fish appearance 2.63+0.52 High

Diagnostics of diseases in fish 2.65+0.65 High

Preventive use of drugs and chemicals 2.56+0.44 High

A place or a fish disease inspection agency 1.89+0.56 Moderate
MeanSD 2.44+0.53 High

2.34-3.00 = High; 1.67-2.33 = Moderate; 1.00-1.66 = Low

mméfaqmigﬂuwmﬁdaLaémmwwﬁym
s ldnwlu 3 sUiuu e 1) msdaasuuuy
FYYAAR 2) NMIAUATUUVUNGN 3) MTHUATULUY
navY F9l

1) Myduasuuuuseyaaa i 7 Uiy Tu
AMTANEATNSHANNGBINSTusEAUUILNANS HANu
Aeanishuszavin 2 kv Ao 1) Wweindid ey
e 1 aeaiiou Aede 2.6140.56 2) msande
HUNEAINTE L Ande 2.57+0.64 NEAINITTAY
Fasnsluszautios 2 Useuiu Ao 1) lunuidaming
duasy syAuAade 1.59+0.52 2) mslanmnefinse
d1uia ANeAe 1.21+0.45 Wail 0194l 0991nLnASNS
fiRanssumelunnda tdun mswasuanesih Tenns
Wl nadnludanerdmtniiievefUsnwnse
Fuugiieng 9 Sseennlidmindiduasunndeudiou
avUsEana 1 AYe WA 89n157 Adl 9aU130R AGle
Usgaunuiuinuasnsgih

2) MsdaSuLuungs 3 3 guuuu lunms
NeASNIT ARG 0 15lusEAUUIUNaT ALl
1.870.64 LnwnINTAAMUA DIN5IUTETAUUIUAAN
U 2 JUUUU A 1) MSHNBUTY AaAe 2.06+0.78
2) 91U 1 adaal Aede 2.01+0.56 Audoensiy

S¥AUtiag 91U 1 JULUU Ag. NSUTIENE SeRuAaie

1.45+0.63 2INMIANYINUIN InERINIaULIN iAo
Hanlunsilinausy wannazdin1sRNoUTUAITOUTY
ssevnandu warliinssnusensvholurhduanin
3) nsdwasuuvuiiavy 9 6 gUuuu lu
amsasneasnsfinrugonishussiuiunans Amde
2.05+0.62 LNEATATHAUA 0IN1TIUAUNIN TI1UI 2
suiuy Ao 1) le3uienansdefiunl Anade 2.45+0.63
2) 3RvTeS seduAnadY 2.67+0.76 Audaan1sh
seiutunans 3 gUnuu e 1) Insvimd seduAiede
205:086 2) MsusemaUan’in sefurade 2.05£0.52
3) Ing sEAUANRAY 1.69+0.72 uargULUUT AL
Aean1stesd 2 JULUU e 1) MIvuidngsans szau
ANaAY 1.38:0.68 1INNSANYINUIN INBASNTAILLNN
Tirsednalumsudnysanisdig o mnazdidngsans
mslUTmAUNsInaUIIAN 9 wazlinsenusnens
nulurhsuania
sULUUMSALaT L mnzay Ao nnsluny
nwmsnsiiunmeyana Wi aslunulsinuasns
otatleniouny 1 s videanafimsfnseriuginngs
\nwAsNg Wi ol sunaunatlunsTheueununns
naenaud 17 d uas unsut ymuazud ldgm
Sfununsnslaviuvied dunsduaSuiuunguens
Junsevsud sl danislunisviemnsidinuas
122



Journal of Agri. Research & Extension 39(1): 114-126

gmsdsaguiiioanduyulunisndn meldadelsn
pg199185n MU ukarsnwlsavane azdealy
NATMUNTINBUIUY 08 kaztl Uy 19a9 1NBATNTIN

MM seuNelusy wagdavinddle lenansd i

Table 3 Fighting fish farmers needs in extension

LONENSIHEUNTANS 9 Lagdaviad TS esfiinensnsaula
wazUszaulgm Wenunsnsanunsadnulaidieding

719 wazthumumulavianensa

methods (n=55)

Extension method Mean+SD Level of needed
Individual promotion needs
Go to the Agricultural Extension Officer 1.59+0.52 Low
Visiting the farm 1 times/month 2.61+£0.56 High
Letter 1.21+0.45 Low
Phone 1.79+0.45 Moderate
Village leaders 1.69+0.39 Moderate
Leading farmers 2.57+0.64 High
Agricultural Extension Officer 1.63+0.35 Moderate
Mean£SD 1.874£0.43 Moderate
Group promotion
Training 2.01+£0.78 Moderate
Lecturing 1.45+0.63 Low
Field trip 1 times/year 2.01+0.56 Moderate
Mean£SD 1.87+0.64 Moderate
Mass promotions
Exhibition 1.38+0.68 Low
Printed documents 2.45+0.63 High
Radio 1.69+0.72 Moderate
v 2.05+0.86 Moderate
VDO 2.67+0.76 High
Betta competition 2.05+0.52 Moderate
Mean£SD 2.05£0.62 Moderate

2.34-3.00 = High; 1.67-2.33 = Moderate; 1.00-1.66 = Low
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Abstract

This study analyzed the factors influencing the acceptance of organic rice cultivation by farmers
in Maha Sarakham province and provided guidelines for the extension of organic rice production. Data
were gathered via interviews, which were administered in 160 farmer households that cultivate organic
(80 households) and conventional (80 households) rice in the province during the 2018/2019 crop year.
Purposive and random sampling was used to recruit a sample group of farmers, and the data obtained
were analyzed by a logistic regression model. The dependent variable was the acceptance of organic
rice cultivation, and the independent variables were farm size, distance from farm to home, non-
agricultural income, price attitude, age, education level, gender, number of household members, health
attitude, membership in agricultural organizations, mobile phones applied, field trips attendance, and
extension attitude. The analysis revealed that the following factors had a positive influence on the adoption
of organic rice cultivation: health attitude, promotion attitude, education level, number of household
members, agricultural organization membership and field trip attendance. Farmers who had a non-
agricultural source of income were less likely to adopt organic approaches. To increase organic rice
production, future policy recommendations included educating farmers about the use of chemicals that
were dangerous to health, focusing on groups whose main source of income came from rice cultivation,

and encouraging field trip activity.

Keywords: acceptance, organic agriculture, small-scale farmers, sustainable livelihood
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wazAanssuluInueInAse@In (Ashley and Carney,
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V%

v onswd Auii dog il e uUT IR MTT s ATy
(Eber et al., 2017) Tng@ s uTInIaumIa@Isay i
mwmmﬁsj}”ﬂqa%’nﬂazmm 141,841 as150u
(Department of Agricultural Extension, 2016) W
mwmmﬁﬂqﬂ%nmmmﬁ@w%si'«i"wmu 338 518
viseAndudndIuUsTIa 0.23% VB9IUIUNYATAT
ﬁﬂqﬂ%’ﬂﬂuaﬁ’wi’m Feuindmtaumansauandu

wasNdndmeuNzand1Aguazlszvinsdiulug
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FEUUNSHNAAT1INONULE D UNT T VD ILNEATATIU
S¥aumansany Wislauouuzuwmnslunmsdaasy
NSNARTIeNLEABUNS SludminumansAULaY

Tuiiunau 9 seld

129



PSANTIVYULATANASUIVINTINYAT 39(1): 127-138
A5AIUN15IY

UsEynsuasnIsguflegis
Usprnslunmsinuiadidudadu 2 ndu fe
1) wnwasnsUgndivennsddunid ludwmin
WA1IATN T 338 ATUTOU Uag 2) INYATNT
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ATTeu
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1 mytu f5urununsnsiivgnindunidunnni
20 5798 91w 5 98 Mg unediedns 5 8une toun
W ndauuitdy Weedy Wewmansny uaglngy
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myjUlagldnanmsiediu mndduanienydiu
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\n3eaiinddy

iseafiefldidunuuauny uuseeniiu 6
pou loun 1) anugnmiiluvesaiauFou 2) seld
wazunasiiinvesneldndaseu 3) undsanuuas
N5 JuauITnnagueAnININITNENT 4) anvne
VINENINYBINITY 5) TiAUARBTTUUNISHARLUY
dunid laun AuaRf1usIA1 MAUARAIUGUNIN
wagviruARMUNTANETY war 6) Uymuazguasse
lunsuandna
WUUINBDIAZAILYS

nMsfmuadanUsdaseAidnasanisseniy
sUkUUN1TUgnT1Idunidratnuasnsludnin
wnanseuasil [uumnansmssdindissdu (SLA)
FeaunmnanuuaAnfsafuisnsfiauautazngy
Wsrzunsldlun1ssseadin (Serrat, 2017) d9n50U
nsmsstindiusznaudsesdusznauiidenlaatu 3
peAUsEnau Lawn JULUUNISAISITIN NagnsnIs
ASITIN UagNadninIINITATdIn Ineguluuns
ANT9TI0 USENOUAIEIUSTTUYIR YUNINIEAN
NUNUBEY NUNIINITTY Laznun1edeny (Eber
et al., 2017) Favu fuussasedlalunisAnen
wuadu 4 ngu augduuunsnnsediie auuuafn
SLA Tawn 1) Jad8a1uauuni1esssueia baun
YU UTLEUNIDUNYATNT LAYTEEENIATN
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NAUAR A 1UNITA9Ld5 0 (Sujaritturakarn and
Tanapanyaratchawong, 2010; Leklang et al.,
2011; Eber et al., 2017; Rittinon and Uruyos,
2017, Siriwiriyasomboon et al., 2016; Xiong et al.,
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2016; Sierra et al., 2008) @1UAILUTAIUABNT
gousuNIsUgnNYIuLBuUNIg dawvindu 1 uag 0

Tog 1 wnunensnsnugninawuudumsd uway 0 wnu

\nwmsnsTiugninmly (Table 1)

Table 1 Variables, definition and description

Variables

Variable definition/description/unit

Dependent variable
Acceptance of organic rice production

Acceptance of organic rice production; 1 if the farmer

adoption organic rice production, 0 otherwise

Independent variables
1) Natural capital factors
Rice farm size
Distance to farm

Rice farm size (rai)
Average distant from rice field to home (km)

2) Financial capital factors
Price attitude
Non-agricultural income

Average score of price attitude (5 level of Likert scale)
Non-agricultural income of farm household (TH Baht/year)

3) Human capital factors
Age
Education
Gender
Number of household member

Health attitude

Age of farmers (year)

Farmers' education level (year)

Dummy of gender (0 = male, 1 = female)
Amount of household member (person)

Average score of health attitude (5 level of Likert scale)

4) Social capital factors
Member of a farmer group

Mobile phone adoption

Field trip

Extension attitude

Dummy of famer member group; 1 if the farmer was the

member of farmer group, 0 otherwise
Dummy of mobile phone applied; 1 if the farmer has mobile

phone, 0 otherwise
Dummy of field trip; 1 if the farmer attends the field trip,

0 otherwise

Average score of extension attitude (5 level of Likert scale)

dmiumsiasieidnsnavesiiuusdasy
ABN13ERUTUNITUANTIBUNIIVRUNYATNIHIDEY

THuuudnans Binary logistic regression Faumsimsesh

nsannaelunsmfiewusaiudalnulysecd o
(Chaowasgul et al., 2016) LazUszaaALUUIIADY
Imiﬁumsuﬁwﬁagﬂmaaa STATA 185%U 15
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Hadoiunuuywdnuin 1unguiuysii
gnsnasenisindulagensuszuun1sugninkuy
Sunidusanunsnsiuiuildnwidusu Tnesauds

[ ==

SEAUNISANYY TIUIUANITALUATIS DU WALV AUAR

a a

MUFYNIN LDNTNALTIVINABDNITIBUTUTEUUNNS

De

-

¥ a 1 =

antdunidegndided1Ayneana 1ay LnenIns

'
=

=1
7

>

v
= =

fszaunsdAnwigadu seviiviinunsnseeusunis
UgninaBurEdifisnnntu esannsfnwagiiouda
mmmmm’lumsL'%&Jujj”ui’mmiﬂmiﬁLﬁméﬁu Vil
LNEATATALNA ANRL LazUseiiung JUUIUINNTI
119 lun15vn1sInYRsTeIRULEY (Rittinon and

Uruyos, 2017; Siriwiriyasomboon et al., 2016)
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Table 2 Factor affecting to organic rice adoption of sample household in Maha Sarakham province

Variable Coefficient SD P>z
Natural capital factors
Rice farm size -0.011776™ 0.0204289 0.564
Distance to farm -0.015366™ 0.028742 0.593
Financial capital factors
Price attitude 0.0466268™ 0.5365998 0.931
Non-agricultural income -0.00000254** 0.00000102 0.012
Human capital factors
Age 0.0310767™ 0.0300229 0.301
Education 1.22766%** 0.352556 0.000
Gender -0.692281"™ 0.4534316 0.127
Number of household member 0.3853922** 0.1607965 0.017
Health attitude 3.259685%** 0.8060064 0.000
Social capital factors
Member of a farmer group 3.206628** 1.54451 0.038
Mobile phone adoption 1.944342™ 1.887717 0.303
Field trip 1.383098%** 0.4791725 0.004
Extension attitude 1.533475%* 0.662771 0.021

Prob 2 0.0000***

Pseudo R 0.3803

¥, *¥* ¥ indicate statistical significance at the 90, 95, and 99% levels, respectively; ™ indicated non-significant difference
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The SCOR Model was employed for this research to analyze the supply chain of Rong-Rean
Nasan rambutan under the Ban Nasan Agricultural Cooperative Limited. The value-added creation was
additionally recommended for GAP-certified rambutans. The qualitative research was conducted and
the data collection was through an in-depth interview method being derived from the semi-structured
interview. The key informants included eight cooperative members who were its chairperson, committees
and members. Non-participants' observation was also performed by organizing operational meetings
among personnel being related to the value-added chain of GAP-certified rambutans. The findings
showed that the key issue was the planning and procurement of raw materials to meet market demands.
Further, the cooperative wanted to expand its market size but encountered a problem of raw material
insufficiency which was most farmers did not possess enough motivation to produce GAP-certified
rambutans that subsequently heightened the price. Those farmers were also unclear about the cost of
producing GAP-certified rambutans as they perceived the unworthiness when compared with selling
price, not to mention the limit purchasing volume. The method of value added was, therefore,
recommended to increase marketing channels of online and contract farming to increase the sales

volume of GAP certified rambutans.

Keywords: supply chain management, rambutan, agricultural cooperative
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Figure 1 The GAP rambutan supply chain in Surat Thani province

Source: Choengthong et al. (2020)
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The objectives of this research were to analyze the cost and benefit of economic aquatic
animals by survey of inshore fishing in the area Had-Samran district and Palian district, Trang province
during the production between October 1, 2018 - September 30, 2019. A total of 220 fishermen
compose of blue crab, banana shrimp, soft cuttlefish, sand whiting and leather donax, respectively.
The inshore fishermen had the highest average total revenue per year from blue crab in the amount
of 259,855.83 Baht per person, followed by banana shrimp in the amount of 234,293.75 Baht per
person and the smallest from leather donax was 34,950.00 Baht per person. Because of the leather
donax were able to produce only during the season. When considering the average total cost of
inshore fishing, consisting of fixed and variable costs. The major variable costs in inshore fisheries
included labor, fuel costs and repair fees for fishing tools and equipment. It was found that the

average total cost of blue crab fishermen was the highest in the amount of 214,266.81 Baht per
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person, due to the variable cost of fishing equipment repair and high labor cost. Resulting in the net
profit of blue crab in the amount of 45,589.02 Baht per person, after the banana shrimp fishing which
had the highest average total net profit of 47,268.78 Baht per person and the return on investment
(ROI) was 25.27%, the highest among all 5 species of fishery products. The most problems and
obstacles in inshore fishery were the problem of weather variability and the problem of illegal fishing
boats, trawl fishing, were high cost of raw materials especially the issue of oil prices. Therefore, the
government should promote and facilitate the technical fishermen of the coast. Production planning
in this regard, fishermen should prepared a plan to prevent the fluctuation of aquaculture prices. As

well as planning on the cost of production which had a tendency and direction of rising prices in the

future.

Keywords: inshore fishing, economic aquatic animals, cost, benefit
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Table 1 Cost-benefit of inshore fisherman (blue crab)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)

1. Fixed costs
1.1 Depreciation of fishing boat 10,262.50 4.79
1.2 Depreciation of equipment 1,962.08 0.92
1.3 Opportunity cost for capital 2,303.46 1.08

Total fixed costs 14,528.04

2. Variable costs
2.1 Cost for fuel oil 46,455.00 21.68
2.2 Cost of fishing boat repairs 8,159.58 3.81
2.3 Cost of equipment repairs 29,001.33 13.54
2.4 Cost for fishing bait fee 9,202.03 4.29
2.5 Cost for food 4,827.50 2.25
2.6 Others, such as shipping cost 1,818.33 0.85
2.7 Wages 22,851.67 10.67
2.8 Household opportunity cost 77,423.33 36.13
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Table 1 (Continued)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)
Total variable cost 199,738.77
Total cost 214,266.81 100.00
Total cash cost 122,315.44
Total revenue 259,855.83
Net profit 45,589.02
Profit is above cash costs 137,540.39
Return on Investment (ROI) 21.28

Source: from interviews and calculations
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Table 2 Cost-benefit of inshore fisherman (banana shrimp)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)
1. Fixed costs
1.1 Depreciation of fishing boat 8,411.42 4.50
1.2 Depreciation of equipment 1,319.69 0.71
1.3 Opportunity cost for capital 1,847.64 0.99
Total fixed costs 11,578.75
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Table 2 (Continued)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)

2. Variable costs
2.1 Cost for fuel oil 40,058.75 21.42
2.2 Cost of fishing boat repairs 8,292.86 4.434
2.3 Cost of equipment repairs 21,456.67 11.48
2.4 Cost for ice 3,019.11 1.614
2.5 Cost for food 4,950.00 2.647
2.6 Others, such as shipping cost 403.13 0.216
2.7 Wages 16,301.34 8.716
2.8 Household opportunity cost 80,955.36 43.29

Total variable cost 175,446.22

Total cost 187,024.97 100.00

Total cash cost 94,490.86

Total revenue 234,293.75

Net profit 47,268.78

Profit is above cash costs 139,802.89

Return on Investment (ROI) 25.27

Source: from interviews and calculations

3. AUNUUATHANDULNUYBIYIIUTEUY
¥1eile (Uamsie)

NANNSANEINUIN v1UsENsUansedinnls

= 1

gvdiadesol 91U 13,517.16 UMsiese waziils

Ny a =

WteAunuRuanaenal 91U 53,898.00

q

anb

an
UMDY MufunueddeTlunsviiuseas
Judwau 105,202.84 vnsesie Tnauenidusuyu
aedt L ukuan s1u9u 8,790.84 um dadu

Andonnadouaziaiossuduiniian Andufosay
6.29 AUAUNURUKUIIIN 11U 96,412.00 UM
dmdudunuiuuysiddn Tiun andelonianssay
asa3oudiliidutiuan Anidudosas 30.03 Athify
\Wounds Aniudosas 26,31 uazAngnine/Aussany
Andudosar 1663 nruaidu wazddnsndlu
HARBUWVIUAINNNTAYU (ROI) Sosag 12.84 Aauand
Tu Table 3

156



Journal of Agri. Research & Extension 39(1): 150-164

Table 3 Cost-benefit of inshore fisherman (sand whiting)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)

1. Fixed costs
1.1 Depreciation of fishing boat 6,620.00 6.29
1.2 Depreciation of equipment 794.00 0.75
1.3 Opportunity cost for capital 1,376.84 1.31

Total fixed costs 8,790.84

2. Variable costs
2.1 Cost for fuel oil 27,675.00 26.31
2.2 Cost of fishing boat repairs 3,675.00 3.49
2.3 Cost of equipment repairs 12,477.00 11.86
2.4 Cost forice 1,485.00 1.41
2.5 Cost for food 1,260.00 1.20
2.6 Others, such as shipping cost 750.00 0.71
2.7 Wages 17,500.00 16.63
2.8 Household opportunity cost 31,590.00 30.03

Total variable cost 96,412.00

Total cost 105,202.84 100.00

Total cash cost 64,822.00

Total revenue 118,720.00

Net profit 13,517.16

Profit is above cash costs 53,898.00

Return on Investment (ROI) 12.84

Source: from interviews and calculations

157



M5ANTIVYLALANFTUIVINTNEAST 39(1): 150-164

4. FUNULATHANDULNUYBIYIIUTEUS
weils (Miinviow)

NANSANYINUT ¥1UsTLIudnveNdinils
avidiadesiol S1u7u 13,450.09 UWses s wazrils
andwilofunuiiuaniadesel d1uau 55,877.81
Umsese suduusiadesdedlunisiusyus
Juduou 97,339.14 vinsesie laewenidusunu

Aef Tdiukuan 37149 8,360.41 U Faduan

dousinFouazindecsuduinign Anduiesay
5.84 AMUAUNURUKUTTIN 370U 88,978.73 UM
dmdudunuiuuysiddny Toun Adelenanssa
p¥adouitliifuduan Andudosas 35.00 Aty
Hounds Andudosas 26.60 uazAgn /ALY
Amudosaz 1522 auandu uwazddnsidiu
HARBUWUANNNNTAIYU (ROI) Souag 13.81 fauans
lu Table 4

Table 4 Cost-benefit of inshore fisherman (soft cuttlefish)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)

1. Fixed costs
1.1 Depreciation of fishing boat 5,686.53 5.84
1.2 Depreciation of equipment 1,645.00 1.69
1.3 Opportunity cost for capital 1,028.88 1.06

Total fixed costs 8,360.41

2. Variable costs
2.1 Cost for fuel oil 25,895.19 26.60
2.2 Cost of fishing boat repairs 3,900.96 4.01
2.3 Cost of equipment repairs 3,856.54 3.96
2.4 Cost for fishing bait fee 1,941.42 1.99
2.5 Cost for ice 646.15 0.66
2.6 Cost for food 3,017.31 3.10
2.7 Others, such as shipping cost 841.35 0.86
2.8 Wages 14,812.50 15.22
2.9 Household opportunity cost 34,067.31 35.00
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Table 4 (Continued)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)
Total variable cost 88,978.73
Total cost 97,339.14 100.00
Total cash cost 54,911.42
Total revenue 110,789.23
Net profit 13,450.09
Profit is above cash costs 55,877.81
Return on Investment (ROI) 13.81

Source: from interviews and calculations
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Table 5 Cost-benefit of inshore fisherman (leather donax)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)
1. Fixed costs
1.1 Depreciation of equipment 120.83 1.15
1.2 Opportunity cost for capital 10.72 0.03
Total fixed costs 373.22
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Table 5 (Continued)

ltem Value in cash Value non-cash Percentage
(Baht) (Baht)
2. Variable costs
2.1 Cost of equipment repairs 362.50 1.15
2.2 Others, such as shipping cost 1,562.50 4.95
2.3 Wages 6,750.00 21.40
2.4 Household opportunity cost 22,500.00 71.32
Total variable cost 31,175.00
Total cost 31,548.22 100.00
Total cash cost 8,675.00
Total revenue 34,950.00
Net profit 3,401.78
Profit is above cash costs 26,275.00
Return on Investment (ROI) 10.78

Source: from interviews and calculations
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Table 6 Cost-benefit of inshore fisherman in Trang province

Category Total Total Total Total cost Net Profit Return on

revenue fix variable profit above investment
cost cost cash costs (ROI

Blue 259,855.83 14,528.04 199,738.77 214,266.81 45,589.02 137,540.39 21.28

crab

Banana 234,293.75 11,578.75 175,446.22 187,024.97 47,268.78 139,802.89 25.27

shrimp

Sand 118,720.00  8,790.84  96,412.00 105,202.84 13,517.16  53,898.00 12.84

whiting

Soft 110,789.23  8,360.41  88,978.73  97,339.14  13,450.09  55,877.81 13.81

cuttlefish

Leather 34,950.00 373.22 31,175.00 31,548.22  3,401.78  26,275.00 10.78

donax

Source: from interviews and calculations
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Table 7 Problems and obstacles of inshore fishermen in Trang province

Problems and obstacles Frequency Percentage

Weather variability 125 39.06
Cost of raw materials in fishing is high 38 11.88
Invasion of areas / territories in fishing 20 6.25
Illegal fishing boat / theft 69 21.56
Decrease in fishery resources in the sea 31 9.69
The number of commercial fishing boats is increasing 16 5.00
Other such as employee problems 21 6.56

Total 320 100

Source: from interviews and calculations
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The objective of this study was to construct and select an appropriate forecasting model for
fresh cassava prices via the use of Box-Jenkins method. 277 data points gathered from the website of
the Office of Agricultural Economics during January 1997 to January 2020 were used and divided into 2
sets. The first set, consisting of 264 data points and from the period of January 1997 to December 2018,
were used to construct the forecasting models. The second set, consisting of 13 data points and from
the period of January 2019 to January 2020, were used to compare the accuracy of the forecasting
models; the lowest mean absolute percentage error and root mean square error were used as the
comparison criteria. The result show that the most accurate model is SARIMA(1, 2, 1)1, 1, 0);, with no

constant; the forecasting model can be written as the equation:

Y, =Exp{2.56148Z, , —2.12296Z, , +0.56148Z, , +0.47256Z, ,, —1.21045Z, ,, +1.00323Z, ,,

~0.26533Z,_, +0.52744Z,_,, —1.35103Z, ,, +1.11973Z, ,, —0.29615Z, ,, —0.99760e, ,}

Keywords: fresh cassava, Box-Jenkins method, mean absolute percentage error

root mean square error
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Figure 1 Run plot for the fresh cassava prices during January 1997 to December 2018
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Figure 2 ACF and PACF of the fresh cassava prices
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Figure 3 Run plot for the first difference of the fresh cassava prices
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Figure 4 ACF and PACF of the first difference, d=1,

and the natural logarithm of the fresh cassava prices
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Figure 5 ACF and PACF of the first difference, d=1, the seasonal difference, D=1,

and the natural logarithm of the fresh cassava prices
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Figure 6 ACF and PACF of the second difference, d=2, the seasonal difference, D=1,

and the natural logarithm of the fresh cassava prices
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(1—B? — 2B + 2B + B2 — B — &, B2 + @, B2* + 2, B3
— 20,B% — &,B1 + ©,;B% — ¢,B + ¢,B3 + 2¢, B2
—2¢1B14 - (])1B3 + ¢1B15 + ¢1®1B13 - ¢1®1B25
—24)1(131814 + 2¢1¢1B26 + ¢01(D11315 - ¢01¢’IBZ7)
Zy = & — 0181
Ze= Q+¢)Zi—A+20)Zp+ P1Ze s+ (A +D)Z_y,
—-Q2+d)A+P)NZ_ 5+ (1 +20)A+D)Z_qy
(1 + P )NZ 15 — P Z s+ 2+ b)DZ_5s
—(142¢)P1Z_36 + 1P Zi_p7 + & — 018
PNMTUNUAUTELUNT MBS Aglam
wuuUnensallanadsll
2. = 2.561487,_, — 2.12296Z,_, + 0.56148Z_5 + 0.47256Z,_,,
—1.21045Z,_y5 + 1.00323Z,_,, — 0.26533Z,_,s

+0.52744Z,_,, — 1.35103Z,_,s + 1.11973Z,_,

Table 1 MAPE and RMSE of the second dataset

—0.29615Z,_,, — 0.99760e,_y; Z, = In(Y,)
Gl
198
¥, = Exp{2.56148Z,_, — 2.12296Z,_, + 0.56148Z,_,
+0.47256Z_,, — 1.21045Z,_,5 + 1.00323Z,_,,
—0.26533Z_;5 + 0.52744Z,_,, — 1.35103Z,_s
+1.11973Z,_,¢ — 0.29615Z,_,, — 0.99760e,_,} (5)

Wo v, wnuAmennsal aan t
WUABNISLTITUYIAVDIDUNTULIAN
WEIt -]
e, UMUAIAANALARBUIINNTNEINTA]
WAt -j; e =2 ,-2
NaN1SLUSEULTEUANYNABIVBIAUUUNEINTD]
Mnmslduuunensailuannsd @) way
(5) wlonennsaidoyayail 2 wiosAsiiiudznds
And WAL BUNNTIAY WA, 2562 §UF euNNTIAL
WA, 2563 $1uau 13 A1 Nt uUFsuLieuen
wensalfildiuaaTslnenisduine MAPE uaz

RMSE Tuaunsii (2) uag (3) muansiu (Table 1)

Forecasting Models MAPE RMSE
SARIMA(1, 1, 0X(1, 0, 1),, with no constant 14.3342 0.2998
SARIMA(1, 2, 1)1, 1, 0);, with no constant 7.2949 157

910 Table 1 wuin3sTend-laufd A
WUU SARIMA(1, 2, 1)1, 1, 0);, bifinatAAsia A9
wandluaunisi (5) danugndeanazivungauuin
fign 1l MAPE way RMSE ffiga n3olv
Amensalfifiasunnssiuteyasiaiosiign lng
FEnsmensaldfenudanainainnisnensal

Souay 7.2949 (MAPE=7.2949) #3aila1nufdnnane
nMswensad 0.1570 uw/Alansy (RMSE=0.1570)
Fatia 2 inaueillunssuiiisuaugniosesia
wuunensailinadululuiamnnaneady Fevile
Uhidedoldunndstuindnuusinanilrnumnyay

fluaynsuLIaYAliuINTan
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39150iNAN15I8

MRIAINAAFIUUNEIN T AT199INTRYA
a1 viseTAmndudiugvdean dudiiousnsag

9

W.A. 2540 DUABUSUINAN W.A. 2561 U 264 AN

2

FA98 L AN TN AU ALVBIFILUUNEINT AL AL

Y
a Y

W95 BIC fisiiga 1esandn BIC lign
funaeldinanndou sefudrdnuunensal
Fladan BIC #i1 muneAILd ArraIAREeuaINATS
wensaifiadge audin1sRa1s A MAPE was
RMSE fif1uiaia1naunisa (2) waz (3) audidu
wuz1aeldinaeiaa BIC, MAPE way RMSE 161
ﬁqﬂ 33 00nd-1auiudfnadfuuu SARIMA(L 1, 0)1,
0, 1)y, blfinavanmsds danansluaunisy (@) 3
ANNYNABINaTIMINEANNNTgA (Table 2) F9014
nalagaguledn difansaniissdoyayed 1150
919a3U71 fUU SARIMA(L, 1, 0X(1, 0, 1);, baifinayl
Amea Fenandluaunisi @) fAugneaiaz
wangaunian wseiinavesnisiuIeuiiisuni
Qﬂéfawaaéﬁ”aLwamﬂiaiﬁﬁﬂ’iﬂ Wil
wensalsmTatudUsndsanlusuinn §amiu
NANNI5YBINITATALUUNYINTAIABINATANTT

Table 2 BIC, MAPE and RMSE of the first dataset

WynIal (Forecasting techniques) aglallgvinauiu
nanAe szdeutsdeyaiivhundnwiesndu 2 gn
yadi 1 dmFunisadieiauuunensal uasyad 2
dmsunmsiSeuiisuanugneiesuasiauuuneInsal
ntusihdeyaail 1 afenuuneinsaife
Fanswennsalfivainvane dennsanwiaselle
Warsw1T§n1snensal i varnvaied s
usnnileanisTond-laufud il elfasounqy
F3n1swernsalnnsadadulu it 1dud 38003
USuiSeusoduldnandmdmesdeas 33n15U%u
Soudaoduldwavd idsvesusiid Brown’s
Exponential Smoothing Method) 35n15U5uLi8u
FrodulAnand idsifiuunTduuuuwey 3505uU%u
Boufodulduadmdsiifiggniangisdne 38013
V53 oumedulAaavd mdwesiumeduuuuan
wazdamsUsuseuieduldnand idwedumnes
WUUAM HANISIUTEULTIEUAINYNABIVOIRIUUY
wensal nu3135nn5mant L faanuminzay

o w a

~ N1 aa ., PRy, S o a
LU RI9NUATNH LJUﬂg-BOX Q UUydaALy anNIgs

s a s

A1 BIC, MAPE w38 RMSE figaninisdend-taufiud
(Table 3)

Forecasting Models BIC MAPE RMSE
SARIMA(1, 1, 0X(1, 0, 1),, with no constant -5.209 5.3226 0.1104
SARIMA(1, 2, 1)(1, 1, 0);, with no constant -4.863 6.2383 0.1352
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Table 3 BIC, Ljung-Box Q, MAPE and RMSE of the first dataset

Forecasting BIC Ljung-Box Q at lag 18 MAPE RMSE
methods

Holt -4.960  Ljung-Box Q = 96.620, p-value < 0.0001 6.3857 0.1234

Brown -4.899  Ljung-Box Q = 93.918, p-value < 0.0001 6.4406 0.1334

Damped -5.115  Ljung-Box Q = 53.545, p-value < 0.0001 5.6046 0.1137

Simple Seasonal -5.091  Ljung-Box Q = 112.254, p-value < 0.0001 5.9443 0.1184

Winters’ Additive -5.106  Ljung-Box Q = 120.097, p-value < 0.0001 57877 0.1155

Winters” Multiplicative -4.782  Ljung-Box Q = 120.550, p-value < 0.0001 6.9361 0.1473

INANSITAILUU SARIMA(L, 2, 1)1, 1, 0);, NUI5IAMINUE U N I@AT WU LUILALTY (Table
Lifiwauanaea Tunisnensalsiamiistiugius nas 4 uag Figure 7)
4R ALARUNUAINUS D9 WHBUSWIIAL W.A. 2563

Table 4 Forecast values of the fresh cassava prices

Time Forecast Time Forecast Time Forecast
values values values
FEB 2020 212 JUN 2020 2.13 OCT 2020 2.30
MAR 2020 2.25 JUL 2020 2.08 NOV 2020 2.28
APR 2020 2.24 AUG 2020 2.09 DEC 2020 2.29
MAY 2020 221 SEP 2020 2.20
e - B ' First Dataset —;‘L—

Fresh Cassava Prices (Baht)

=
-

—

——— -
‘S'; .
< 2

=]
——

-9

Figure 7 Comparison of fresh cassava prices and its forecasts

from SARIMA(1, 2, 1)(1, 1, 0);, with no constant
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¥, = Exp{2.561487,_; — 2.122967,_, + 0.56148Z,_,
+0.47256Z,_,, — 1.21045Z,_,5 + 1.00323Z,_,,
—0.26533Z,_5 + 0.527447,_,, — 1.35103Z,_,5

+1.11973Z,_,5 — 0.29615Z,_,, — 0.99760¢,_, }
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