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Influences of Trust and Perceived Quality on Purchasing Intention of Consumers’ Pesticide-Free

Vegetable in Lampang Province
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Abstract

The objective of this research was to study the basic data and perceived consumer behavior, and to
study the Influences of trust and perceived quality on the purchasing intention of pesticide-free vegetables.
The samples were 385 consumers in Lampang Province who intend to purchase organic vegetables.
Data collection using a questionnaire. Statistical techniques used were frequency, percentage, mean, and
Simple Linear Regression Analysis. From research findings, it was found that the level of opinion in the Trust
dimension, quality perception dimension, and Purchase intention dimension of consumers of organic
vegetables is at a high level in every dimension. In testing the hypothesis about the influence of Trust on quality
perception, it was found that trust was able to predict the tendency of quality perception by 46.70%, while Trust
influenced Purchase intention for organic vegetables. It was found that Trust was able to predict the trend of
Purchase intention of organic vegetables at 38.60%, while the influence of quality perception on Purchase
intention of organic vegetables was found to be 60.80% at the statistical significance level of 0.01. Suggestions
from the study are that manufacturers should build Trust in organic vegetable products by supporting the
creation and use of certified standards that are verifiable, and such perceptions can reflect the true value and
appropriate value of each type of vegetable.

Keywords: Pesticide-free vegetables, trust, perceived quality, purchases
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Table 1 Mean opinions on the trust dimension of the sample respondents

(n=385)

Trust Dimension

Mean S.D. Level

Feel good every time you buy or consume organic vegetables 4.11 0.71  High

Trust in places that sell organic vegetables

4.02 0.72  High

Confidence in recommending organic vegetables to others 4.02 0.76  High
Trust in the production standards certification seal of organic vegetables 4.01 0.68 High
Trust in the safety information received from the labels of organic vegetables 3.99 0.72  High

Trust in the quality of organic vegetables

Trust in organic vegetable production sources

3.98 0.68 High
3.95 071 High

Trust in the pricing of organic vegetables is appropriate to the quality of the product  3.86 0.8 High

Overall

3.99 058 High

4

ludruianissuigunin lunaneay
sz ag luszAunan (Anwaawintu 3.99) Taed
al =l o o £ Y o 1 ‘é’
seaazieanFaeasuanuinllmses lamase i
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EXANI RN mﬁugm@mmwmmﬂﬁmmmwmmﬁ
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P o = Y o ! =

Walndnilaanarslamuning ldsneiu (Aeas

Winy 3.72) mNaNsU fa Table 2

Table 2 Mean opinions on the quality perception dimension of the sample respondents

(n=385)

Quality Perception Dimension

Mean S.D. Level

Perception that organic vegetables are beneficial

418 0.64 High

The quality perception of organic vegetables is better than general vegetables 4.08 0.72 High

| am proud every time | buy organic vegetables

Buying organic vegetables is worth the money spent

4.06 0.74 High
4.00 068 High

Clearly Perception of the price difference between organic vegetables and general  3.97 0.74 High

vegetables

Immediate Quality Perception when it comes to organic vegetables, without having  3.95 0.85 High

to be introduced

Regardless of when purchased, Organic vegetables are of equally good quality 3.72 0.75 High

Overall

399 055 High
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Table 3 Mean opinions on the purchase intention dimension of the sample respondents

(n=385)

Purchase Intention Dimension

Mean S.D. Level

Do not hesitate to buy organic vegetables

405 072 High

Choosing to buy organic vegetables before or more than other vegetables 4.00 0.78 High

| intend to buy organic vegetables again in the future

3.97 0.77 High

Buying organic vegetables more frequently than other types of vegetables 3.82 0.84 High

No matter how expensive the price of organic vegetables is, | still choose to buy  3.55 0.87 High

only organic vegetables

Overall

3.88 0.69 High
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Table 4 Effect of trust on the quality perception of non-toxic vegetables of consumers in Lampang province

Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
Constant 1.395 144 9.678 .000***
Trust 652 .036 .682 18.242 .000***

Remarks: Standard errors in parentheses, *** p<0.01, R-squared = .465, Adjusted R-squared = .464
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Table 5 Effect of trust on purchase intention of non-toxic vegetables of consumers at Lampang province

Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
Constant 916 192 4.771 .000***
Trust .743 .048 624 15.613 .000***

Remarks: Standard errors in parentheses, *** p<0.01, R-squared = .

465, Adjusted R-squared = .464
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Table 6 Effect of quality perception on purchase intention of non-toxic vegetables of consumers in Lampang

province
Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
Constant -.011 .160 -.066 .948
Trust 974 .040 781 24.507 .000***

Remarks: Standard errors in parentheses, *** p<0.01, R-squared = .465, Adjusted R-squared = .464

#gUnan15IE
1. dayanaliuaznadnssunstadniaanans
1.1 dayavdllresdreununaauniy
wugn douwluniiduwandgs Ja1gsendne 36 - 45 11
dsznavenindsanis/Agiavia inelidemeu
doulnnjatsz1ndne 10,001 - 15,000 U AUNNTANE
seAufSrynynss Han1unnlan doulnnjendua)
fuRen Sewauaaninluaiadeu 3 - 4 au
1.2 luﬁquﬁﬂﬁunw%@ﬁﬂﬂa@mma‘

WU9Y fRavuuuaaunINngualaig doulugy

¥
) o 1

TFainilaanans 2 - 3 aseAaddan daulunae

fnilanaaisludasiaan 17.01 - 20.00 W. @quluny
fandednilasnansluiusssuni (ung - And) uay

Jaudeinlaanans iudndszinnnusinadoulu

o a

1 v o Y v o v o o
FIU AZUN WNLN AWUAN NNT nlay theaay dnasn

v
A o

v a Y o
wuwdu 8anldanalunisgednilaanans aauau
51-100 U e daulugidandadnilaanans
AINAAIAAA ARIANA TDLTATNANIUNGNG ] H

. Y v o o
uaninausTlunisidandadnilaanans Aeil duay 1

ARIMNIUNIZANTBIIIAT BUAL 2 AAINARTUN



NJU Maejo Journal of Agricultural Production 2026 8(1); 1-13 10

17
v o o v o

WAL 3 gAandnwuENIEuanTesinNTe SuiL 4

1
=

AR INUNLTANBTRIANIUNUTAANUNEABINIS
o o o A a a -ﬂld
AULAUUUATEUAL 5 RRAITNATAINUTENLTNINA
HingiszasAlunisidangadnivetiinalasuas
v3lnanialunsauain
2. szauAnnlingla nMsfufAnmnwuazAny
Adladannilannans
2.1 Tusruaoinldansla wuda grau
wuuaaunINdsEAUANAALTIWIUA T URRA Y
13an97a Tunansaunnilsziiu aglussdunin lag

= o

Feaasuannuinlduntdesdsznaunay susU 1

£ ' v
a

AnianannaTnlagevTeuilnadnilaenans
5890987 S 2 993 MduA A lianslaseanui
s fnilasagnsuazainusiulafiazuuzihin
ﬂ@mmﬂﬁ’uﬁ;ﬁ'u dui 3 Aannldanglasens
fuTReNIATIIUNITHARTRNNUaRAANT dUAL 4
pulinslasedeyanulaensieildiuanann
1998nUaandns dudu 5 Arauldanslalugoinin
va9intannans 81 6 AN daelaunasnanen
1aananT uavdufy 7 Anulfanslasianisieman
2898N1aaAA1I N A NN ZANTUAUN TN B

k%

UAI

)

v 1 ¥

2.2 TUANUNITFUFAANIN NLIN ERDY

a q al

¥

WUUARUDINNIZAUAIMNAATIUIUAUARN95UT

A wlunInsannnisziau agluszaunnn Ing
=) ° o v ¥ o o
Faeanduainunllnideslsznaudan dudu 1
nsfufindndaenansidssTagl saqaenn dudy 2
o w= o Aa 1 o o
nnsfuftanmuninaesinlaenansiandndngialy
dustl 3 AugRlannasanlagednlaansns dusy
- = Y e oA A
4 nrsiaengednlasnanslinaNANAITLRUNA"E
1 dusi 5 nsfuieannuuansneuessAdnaen
arsfudniialletnednian dudu 6 n135usng
AN lAiunenaeinlasnanslalas luifead
Tasuuziin uavdudu 7 lldnasgadlaladnilasnans

IS a [ o
u@mmwmvl,um\mu

2.3 ludupausslage wudn gaay
wuudaunINisEAuANAAILlUATURRAYIN
L g 4 < .
Aelaga luniwsaunndsziau agluszaunin

TpeFeaansuanunnldmsieadsynausog S 1

[
=

nnzldaaNar@ainlannans 9098910 SUAY 2

¥
Sl o o

A dl ' A '
nslaanNazdalnlaand1naunTaNINnNaNen

o

o4 . - Yo 4 . ¥
hAaw FUFL 3 NNeRANNElaTadNanA13TaN
TuaunAm fU6L 4 NIsRaNTadNUaangd1T1a8 A5
NHNTIRARY azeuAU 5 lidnandnlasngansay

P S .z
winlaffaendansinUanngansvintis

3. angwarasanulingauwaznisiufannin
nisapuAdlatadnlaanans

Han1sANEANENaTeIANlinglanay

o v Ao > & o
ﬂ']‘iﬁ"]_lgﬂfMﬂ’]WV]Nﬁl’aﬂ']’]mm\iiqsﬂ'ﬂmﬂﬂ@ﬂﬁﬂqi‘
%

agulad1 n19fufanunan (perception) HBnsna

au q

nreuansanurldumudsladainilaanans

1
' o o A

purchase intention) @H’Nﬁﬁ&lmmym 0.01 Tmain

' v

—~

o

22AUNNIFUFAINIWANTY 1 UaY STALAN

%D

YaTetnlaangnsaziindi 0.970 wilne

See

= s o o
annuanisAne lulssifuinaanuaqna

[y Aaa a ' o v 4
]/L'J’J']QGLQV]N@‘WﬁW@m@ﬂqi‘ﬁ‘U?ﬁMﬂqWLLZ\]zﬁQWNmQELQ

al 9

¥ v
=l o

= ! 13 aa a '
DRTT NANITANET WL ﬂQWNiQQﬂQiQNﬂWﬁW@ﬁ]ﬂ

v Y a

nrsusAnn e Uslnadnlannans danaAand

alq al

fULUIAAYBY Morgan and Hunt (1994) ina1191
A da19lalinoudrAnyadieds lunnsaireda

o ¥ [ 1 B.Idy 4
anummuzﬁ“mwuﬁmwwmwmﬂ WaZRINg

Wegarnanldangla luaninaauiduaseniile

4 4 L 4
AulaAUNLAAAINNLTaNYW TnsuanttasumAany

=

\Tefe (reliability) wazAandedneasela (integrity)

o i R A \ o v A

A9ranannasinafanisiuf esannniafuiiu

al

' '
a a

) = D Yo a v A=
@QHMHQWzm@Qi@TU@WﬁW@@qﬂ@\']Lﬁ"]flqilu@ﬂ'ﬂll
= A A : o § v a o
LLﬁ\‘lﬂ\‘i@.m/lLV]HQW@WM’H‘VHTMLﬂmﬂ’]?ﬂﬂmimmx
ﬂ@ﬁﬂu%ﬂuﬂ’]ﬁ*vufu@ﬂ@ﬁnﬁm@ﬂﬁiﬁmﬂﬂvﬂ

ARAAABINUHANIIANEIUY Chen (2015) AANSA



NJU Maejo Journal of Agricultural Production 2026 8(1); 1-13 11

o o

W91 A A9 laNNFe AANARS T R1MNTE1 a0 A

a '

HENENaN19msesandIINFuiAN N aIARWA
mﬂﬁ'z\;m UL uN19AN®I999 Ta-nbutand
Netpradit (2018) 7w padl¥andlasiassusmdanme
danasenisindulaldrzuunieninduiniign

= = o | =
Zean1rnedunaladn lunsdlaesennisanana

v a o o

= = S y
FOdUAUAMANITBIUANTAIA1AUT AT UFRIN

ANIene uaradaannldanglaliundisinals

1 = o

Wudeanuni1sldusnnswFeanine daluszuunisg

I A Aa g a

Id d‘ %
g RudiannsaindniAuidasiazataginenanu

v a

Aanatasun1sRuliungldusnaslaniniscuy

| '
A vy A

Ao = Ly o -
‘Vlllllu’]l,“]]@ﬂ‘ﬂ LEA2ENTITHALT M UITRIUDS

o L3

AN 91 d9lunil Ae mandudanwaianana

o

A = ¥ o & o A
MT@IHﬂ?m”ﬂ@QW?@NLWH AR ﬁ'zuuﬂrliwf]ﬂqquﬂ
o P R ' '
TU?@Qimﬂﬁuqﬂqi‘wquﬁ'ﬂﬂﬂ ANHNADEIWNNINFABANIT

¥ o Y 1 a o a o
ATWNITTUIATUNIN wwmganulunsidndaanans

Y a

4 Cx za o4
gaguinalaadaulugjaziuiniatnnidenees
Andaanans dnlularsiaianAneludn Wesannd

= c o A
nrzuaunslunsankazn1ai e fduldnna

o

PANNIINWNANEANGAT LA LAAIAANHIUNIIATT

o o ¥

¢ o X A ! % o
nendinlaanans RINNARAN174519N1950U7

@ al

Y a 2 dgj =2 o a '
ﬂIﬂQE‘J‘UiIﬂV’]iﬂ UANAINUANNNITANTEINLBNAN

v aAa a '

> o & T X
ﬂ"J’]J\IVLQ’J’NGL’QENNEVlﬁW@WQV’]'J’W[ﬂ\ﬂ"’\"ﬁ@ YNU AN

a ¥

palage unginssunguiinalddUsziiudadud

v

waznislduinisudainaruieanalalududn
waza3nNil ) saufennsiiaunAnadensAudn
ANN9UszlURMAUATIANEN UL danalFiie
mmmmmfamnquﬁmiﬂuﬁmﬂﬁ%@auﬁwLmz
w3 ° (Howard, 1994; Sarirat, 1997) lagl
flagaviefiguilnaldlunieindulafenwsnwal
189514A1 (Dodds et al., 1991) Fedeilunanu
1Faelaludoduiveeduslnn wurAndenaiads
ARAANBNTLNANITANENT Singh and Srivastava

(2018) WL AYNETAN (trust) HRANTZNUBENGH

R

o o

adAysamumelate duAteauladd uiy

Y a

2 = o o N
Huslnagnaauae lun1sAneATINgsAUNLaNIN

al

o ysa o . S & o
ﬂ’]i‘ﬁ‘UgN’ﬂVIﬁW@ﬁl@V’]Q’WNGNIQ"I]@NH‘]JM’]@@’]?"H@Q

Ju5lnA InuaanAdesiu Fang et al. (2016) uae

Chen (2015) 71 w31 N93UEAMAN (perceived value)

q

A o Y

wian1sfufanuninuandnel duansznuatned

o

HadAtyAamusslalunisdadn

AR LAUBLUL

v Iy A o ' o Ao
ﬁu@mummmimmﬂmmw N3N 1Tajeni

a '

- .o . Y o
ansnasenisaslatadnlasnaisaesduiing
11981179 dsznavdae panldanela uaznisiuf
A ludnlaanans GsanuanisdAnunfiaelad
1% VY Y ' A o Py
falauauuzungan uazudieauiinaadas lunns
dudiunnsganazuilnadndannans AdrsaFresanna
Wndaia uazaanuldanalalusduddndaanans
aaanisatuayunisafisuazldnsfusaan s

HIMTHU anunrnnaadauls Tnapdsiinaasiu

[
a ¥ ¥

nafgmnaadeadnldasupuguaninsgaudn

o a

Uaands lFENAna I Nnsanan e anYiaAasinIsaFa

a
'

o v a o o
ﬂ’i‘é‘i“].lg‘LﬂEl'Jﬂ‘LlV’]'JWNMN’W_I"II@\‘]Nﬂﬂ@@ﬂ@qi‘iugﬂl,lﬂ_l‘]_l
' Yy a Yo = o dl J
A1 7 ELT)IE‘U?IJ’WWVL@T‘UV]?’]UQ\?@m@ﬂ‘iﬂm:ﬁw LA AN

fiu e ldinssuienaiaauisnazieuwlildanm

al

b

' o '

AR WATHAANNNANTDIENLARZUTEAN

wriazatinle

v oo o - <

faaninlunisfneasail iWunisdnsann
nisgusinatnsanyaraialinfilanialunisgedn
Uaanansfin Tesnan1sdaneaiadsladliianzanis
nguuT urnenuiage Aed lunisAneaisialdl

= =2 = \ = Y a

prsAnmanzantanguilvuadadudusine
o a = ~ o \
Andaanasinlngnss T9a1alamuanHULLANFNY
annguslnadnineiald Mdenuslnaisdniasn
asii wazinlaavialy sandeenaiiunts@nmn

= = o ndl 1 1 dﬁl dl
L‘]_]?EI‘LIL‘V]‘EJ‘]_Iﬂm@ﬂﬁmzﬁ‘wLLIF]ﬂ[F]W\‘i‘IJ@\‘iLLW]@EZWMV]



NJU Maejo Journal of Agricultural Production 2026 8(1); 1-13 12

a a

P - 4 = )
Waldduteaninarestladafanalnanuwnnsng
o ) & A a2 = !
AuluufAazNuil anaaNnuanIsAN®IAY WA
. \ ~ = \ Y Aa a
Aaudesing - ldluntsAnereudal@aninags
| a ok ¥ a = Y @ A ¥
Alan9AANsToTedR LT NA T9ludeiaasaudn
AL uaNaINaTedFwlsauLa NI NN UANE
ng a’ljv M yva . o :I/
FuildaldlAlinasaauAn (control variable) Aty
Tunsfneadasiall Apasiansiniasaulsan o 1
o a Y a a v v =2 1 v
ViruARaiiEnaA sATesAuAdAnEsansae

A & R oa a A v oa o Al =
LW@Luum\‘i’ﬂﬂﬁW@WLLV]@?\?"]J@\?W'JLLﬂimlﬁuﬂq?ﬂﬂjﬂq

LANA15D19DY

Best, J. W. 1970. Research in education: An
introduction. Prentice-Hall, USA.

Chen, J. 2015. Trust and product quality
perception affecting consumers' intention
to repeat purchase of halal food in
Kunming City, Yunnan province. People's
Republic of China. Master of Business
Administration, Management. Lampang
Rajabhat University.

Cochran, W. G. (1977). Sampling techniques. 3"
Edition. John Wiley & Sons, New York.

Department of Agricultural Extension. 2017. Non-
toxic vegetables. Agricultural Relations
Division Ministry of Agriculture and
Cooperatives, Bangkok. [in Thai]

Dodds, W. B., K. B. Monroe and D. Grewal. 1991.
Effects of price, brand, and store information
on buyers’ product evaluations. Journal of

Marketing Research 28(3): 307-319.

Fang, J., C. Wen, B. George and V. R. Prybutok.
2016. Consumer heterogeneity, perceived
value and purchase decision-making in
online shopping: The role of gender, age
and shopping motives. Journal of
Electronic Commerce Research 17(2):
116-131.

Fitzsimons, G. J. and V. G. Morwitz. 1996. The
effect of measuring intent on brand-level
purchase behavior. Journal of Consumer
Research 23(1): 1-11.

Hongsrisuwan, N. 2014. Safety of residual
chemicals in non-toxic vegetables. HCU
Journal 18(35): 107-117. [in Thai]

Howard, J. A. 1994. Buyer behavior in marketing
strategy. 2™ Edition. Prentice-Hall International,
New Jersey.

Koseeyarat, N. 2010. The study of organic
vegetable consumption demand of health
shop conser, Siriraj Bangkok Noi, Bangkok.
Master's Thesis in Department of Public
and Private Sector Management. Silpakorn
University. [in Thai]

Lampang Provincial Agriculture Office. 2022.
Basic information of Lampang province.
Available: https://www.opsmoac.go.th/
lampang-dwl-files-442791791161 (October
31, 2021). [in Thai]

Likert, R. 1932. A technique for the measurement
of attitudes. Archives of Psychology (22):
140-155.



NJU Maejo Journal of Agricultural Production 2026 8(1); 1-13

Mayer, R. C., J. H. Davis and F. D. Schoorman. 1995.
An integrative model of organizational
trust. Academy of Management Review
20(3): 709-734.

Morgan, R. and S. Hunt. 1994. The commitment-
trust theory of relationship marketing.
The Journal of Marketing 58(3): 20-38.
Available: https://doi.org/10.2307/1252308.

Nunnally, J. C. 1978. Psychometric theory. 2"
Edition. McGraw-Hill, New York.

Sansuk, M. 2014. Healthy vegetables. Nana
Publisher, Bangkok. [in Thai]

Sarirat, S. 1997. Consumer behavior. Diamond in
Business World, Bangkok. [in Thai]

Schiffman, L. G. and L. L. Kanuk. 2007. Consumer
behavior. 8" Edition. Pearson Prentice
Hall, U.S.

Singh, S. and S. Srivastava. 2018. Moderating
effect of product type on online shopping
behaviour and purchase intention: An
Indian perspective. Cogent Arts &
Humanities 5(1): 1495043.

Suwansaeng, K. 2001. General psychology. 5"
Edition. Aksorn Pittaya, Bangkok. [in Thai]

Ta-inbut, N. and N. Netpradit. 2018. Perception
and trust to the decision-making process
the promptpay system of the Commercial
Bank in Lampang province. Lampang
Rajabhat University Journal 7(2): 44-55.
[in Thai]

Vanichbancha, K. 2006. Statistics for research. 2n

Edition. Chulabook, Bangkok. [in Thai]



2ISHISWANNSSK
SN

UAS
e L G AamE T
PRODUCTION

NJU Maejo Journal of Agricultural Production 2026 8(1); 14-24 14

LUINNNITRUATHNNTHNAAN TN AUNS HURILNBASTNST I UBLNAANNDE A3uIALTaelra

Extension Guidelines of Organic Coffee Production in Omkoi District, Chiang Mai

UUNUY U7 WALSA 59ATR F12ana Wasys waswua AnAAsiAY®

Nantana Sukaew Nakarate Rungkawat Saisakul Fongmul and Phahol Sakkatat®

ANTNITANLETHNTINHATUA SN TWAUNITULN ADIEHARNTINNNTNEAT Nyanedeudld anedunss fadmdaelud 50290
Division of Agricultural Extension and Rural Development, Faculty of Agricultural Production, Maejo University, San Sai,
Chiang Mai 50290

* Corresponding author: phahol@mju.ac.th
(Received: 28 May 2024; Revised: 18 August 2024; Accepted: 19 September 2024)

Abstract

This study was conducted to investigate: 1) socio-economic attributes of extension guideline of organic
coffee production in Omkoi district, Chiang Mai; 2) knowledge and opinion about organic coffee of the farmers;
3) a level of practice in the organic coffee production of the farmers; 4) factors affecting the extension guideline
of organic coffee production; 5) problem and suggestions about organic coffee production of the farmers.
The population consisted of 158 organic coffee producers in Omkoi district. The sample group consisted of
114 Omkoi district farmers in Chiang Mai province, and they were obtained by simple random sampling based
on Yamane's formula. A set of questionnaires was used for data collection and analyzed by using descriptive
statistics and multiple regression analysis.

Results of the study revealed that most of the respondents were male, 47 years old on average,
uneducated and had 3 household workforces on average. They had 2.48 rai each of organic coffee farmland
with an income earned from it of 23,459 baht per year on average. The respondents received information about
organic coffee production 4.47 times a year on average. They mainly received the information through
agricultural extension officers. They attended an organic coffee production training 2.22 times per year on
average. They were group members in the community. They had a moderate level of knowledge about organic
coffee production but a high level of opinion towards organic coffee production. They had a high level of
practice in the organic coffee production. The following factors had statistically significant relationships with the
extension guideline of organic coffee production: plantation area, group membership and opinion towards
organic coffee production. The following were problems encountered: their farmlands were in a reserved forest;
water scarcity; lack of knowledge and means often creates insect pest control and prevention; and the lack of
capital to purchase production factors. Thereby, relevant agencies should support management knowledge
about organic coffee production and create easy data recording channels for farmers.

Keywords: Extension guideline, organic coffee, coffee farmers
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Table 1 Frequency and percentage of farmers based on levels of knowledge about organic coffee production

(n=114)
Levels of knowledge about organic coffee production Frequency %
High 52 45.60
Moderate 60 52.60
Low 2 1.80

X=10.6053

Min-Max =5-14 SD. =2.00273

Remarks: Mean (X) 0-5 Low, 6 - 10 Moderate, 11 - 15 High
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Table 2 Average mean score, standard deviation, and a level of opinion towards the organic coffee production

(n=114)
Description
Opinion towards organic coffee production X S.D.
(Agreement)
Organic coffee production is a long-term sustainable 4.64 0.68 Highest
agricultural system
Organic coffee has an effect on health safety 4.62 0.64 Highest
Training is beneficial to production quality organic 4.42 0.78 High
coffee
Organic coffee production can maintain complete 4.37 0.84 High
ecosystem
Organic coffee production can provide better quality
410 0.93 High

coffee
Organic coffee production can increase family’s 4.08 0.78 High
incomes
Organic coffee production steps are not complicated 3.74 0.77 High
Organic coffee production results in a higher yield 3.42 1.28 Moderate
than agricultural chemical
Organic coffee production is practiced in limited 3.37 1.07 Moderate
space
Organic coffee production can control and prevent 2.77 0.96 Moderate
insect pests

Total 3.95 0.37 High

Remarks: 0.00-1.00 None, 1.01-1.50 Lowest, 1.51-2.50 Low, 2.51-3.50 Moderate, 3.51-4.50 High, 4.51-5.00 Highest
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Table 3 Levels of practice in the organic coffee production

(n=114)

Practice organic coffee production X S.D. Description
Area and water sources 4.36 0.61 High
Management planning 4.30 0.54 High
Selection of varieties 4.1 0.59 High
Soil management and improvement 4.40 0.54 High
Pest management 4.06 0.67 High
Harvest and post-harvest management 4.33 0.63 High
Packaging storage and transportation 4.18 0.61 High

Recording production data 2.98 1.24 Moderate
Total 4.09 0.44 High

Remarks: 0.00-1.00 None, 1.01-1.50 Lowest, 1.51-2.50 Low, 2.51-3.50 Moderate, 3.51-4.50 High, 4.51-5.00 Highest
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Table 4 Factors affecting the extension guideline of organic coffee production of the respondents

(n=114)

Extension guideline of organic coffee production

Independent variables

B T Sig.
Sex -0.011 -0.146 0.884
Age -0.006 -1.977 0.051
Education attainment -0.028 -0.725 0.470
Household workforce -0.004 -0.143 0.886
Household average income -2.593E-6 -1.613 0.110
Organic coffee plantation area 0.066 2.670 0.009**
Perception of information about 0.014 1.199 0.233
organic coffee production
Training about organic coffee 0.081 0.685 0.495
production
Community group membership 0.248 2.346 0.021*
Knowledge about practice under 0.017 1.000 0.320
organic agriculture standards
Opinion towards organic coffee 0.391 3.892 <0.001**
production
Constant 2.220 5.012 <0.001**

R’ = 451 (45.10%) F=7613 Sig. F = <0.00**
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Abstract

The objective of this research was to study the basic personal information regarding social and
economic aspects, and factors affecting the acceptance of regenerative organic certification of 298 aromatic
coconut farmers in the central areas of Thailand in 2022. The sample size was 171 people. The data was
collected using interviews. The interview questions were conducted separately from selected sample group
had received reliability score of 0.89. The data was analyzed using descriptive statistics and Enter Method of
Multiple Regression. The study found that most of the farmers (70.80%) were male with an average age of 51.35
years old. The average experience in growing aromatic coconuts was 20.25 years, average income from
growing aromatic coconuts was 3,256,168.42 baht per year, and average cost of production was 1,464,056.89
baht per year. The average aromatic coconut production was 9,113.68 fruits per rai per year. The overview of
the acceptance of regenerative organic certification showed that farmers accepted it at a moderate level
(average 2.16). This acceptance included: 1) soil and water management, where most farmers had a high level
of acceptance (average 2.69); 2) animal husbandry and animal welfare; and 3) fairness for farmers and laborers,
where farmers had a moderate level of acceptance (averages of 1.97 and 1.83, respectively). There are
6 variables which affect farmer acceptability towards the regenerative organic certification. The variables that
have positive effect on the dependent variable were gender, average income from growing aromatic coconuts,
total labor used in producing aromatic coconuts, cultivation area of aromatic coconuts, and raising animals on
aromatic coconut farms. The variable that has negative effect on the dependent variable was age.

Keywords: Acceptance, regenerative organic certification, aromatic coconut, central areas of Thailand
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Table 1 Acceptance of regenerative organic certification of aromatic coconut farmers in the central areas of Thailand

(n=171)

Acceptance of regenerative organic certification: ROC Mean S.D. Implication
Soil and water management and soil health for aromatic coconut farms 2.69 0.15 High
Animal husbandry and animal welfare on aromatic coconut farms 1.97 0.78 Medium
Fairness for farmers and labors in aromatic coconut farming 1.83 0.69 Medium
Total 2.16 0.33 Medium
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of aromatic coconut farmers in central areas of

Thailand (Y)

Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X100 X111  X12
Y 1.000 0.068-0.229° 0.069 -0.138 0.381 0.371 0.349 361 -0.029 0.712" 0.162 0.008
X1 1.000 -0.007 0.058 0.020 -0.100 -0.105 -0.123 -0.100 -0.016 0.016 -0.024 -0.033
X2 1.000 -0.126 0.835 0.015 0.034 0.071 0.030 -0.023 -0.186 -0.049 0.203"
X3 1.000 -0.094 -0.109 -0.109 -0.023 -0.110 -0.021 0.095 -0.007 -0.050
X4 1.000 -0.048 -0.030 0.008 -0.049 -0.018 -0.107 -0.055 0.184
X5 1.000 0.978" 0.748" 0.992" -0.062 -0.057 0.155 0.075
X6 1.000 0.739" 0.972° -0.051 -0.035 0.145 0.069
X7 1.000 0.759° -0.038 -0.091 0.086 0.102
X8 1.000 -0.056 -0.066 0.150 0.074
X9 1.000 0.023 -0.022 0.002
X10 1.000 0.063 -0.073
X11 1.000 -0.015
X12 1.000

Fauledaseiia 12 fa Taad 9 dauwils Rilua

Tuidsuansiasaulsnnn Taun wa (X)) aniuniw

°

(X,) dezaunisallunisdgnuzniiniiven (X,)

v o . ¥ .
mfﬂ,mLfa@ﬂmﬂmiﬂqﬂmwmammu (X,) AU

[
°

wseuianu e ldlunislgnugniouives (X)

P S o ¥ ¥
An9aeedndlugouneniinuives (X)) wiae

=

F1uFUNINITINEAT (X,,) ward 3Aauls NHNa
lwdsausiadoulsany laun ang (X)) Fuyuiaas

= v % & o
RMNNITNARNSNINIUTIUNDN (Xe) Nunlun1minng

tgnugninntiives (X,)
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Table 3 Multiple regression analysis using the enter method. Factors affecting the acceptance of aromatic

coconut farmers in the central areas of Thailand (Y,)

Variable coefficient (b) t p-value
Gender (X,) 0.080 2.725 0.007**
Age (X,) -0.006 -2.697 0.008**
Status (X,) 0.012 0.244 0.808™
Experience in aromatic coconut farming (X,) 0.004 1.573 0.118™
Average income from growing aromatic coconuts (X;) 1.431x10” 3.369 0.001**
Average cost of production of aromatic coconut farming (X,) -7.237x10™ -1.635 0.104™
Total labor used in producing aromatic coconuts (X,) 0.040 4.626 0.000**
Cultivation area of aromatic coconuts (X;) -0.006 -2.128 0.035*
Yield of aromatic coconuts (X,) 5.797x10° -0.343 0.732"
Raising animals on aromatic coconut farms (X, ) 0.495 17.588 0.000**
Water resources for farming (X;,) 0.067 1.271 0.205™
Period of being a group member (X,,) 0.008 0.938 0.350"

Constant 1.808 9.400 0.000

R=0869 R?’=0.755 Adj. R®*=0.736 SEE =1.7193 F =40.229 Sig of F = 0.000

Remarks: ™ Not Significant, * Significant different at p<0.05, ** Significant different at p<0.01

FautsTiinunB el arunsadewdlu
ANNNTNNTA Lﬂi‘ﬁxﬁamﬂﬂwuqm (multiple regression
analysis) lagl438uULN diaviun 8san
AUNNT Y = atbx b, +bxt b X
Y = 1.808 + 0.080(X,) — 0.006(X,) + 0.012(X;) +

0.004(X;) + 1.431x107(X;) — 7.237x10°(X,) +
0.040(X)

*x *x

(2.725)  (-2.697) (0.244)™ (1.573)™

(3.369) (-1.635)™ (4.626)
— 0.006(X,) + 5.797x10°(X;) + 0.495(X,,)
+ 0.067(X,,) + 0.008(X,,)

* *ox

(-2.128) (-0.343)™ (17.588) (1.271)™

(0.938) ™
wnnewme): ns TfseaudtdAnynieans,

* (p<0.05), ** (p<0.01)

ANMNANNUETIRIAILLS Fransnasunalaneil
WA (X)) G1nERInIIduNANLS wazd
. 2 . . X
AUIUANTU 1 378 A1N9EBNTUNIATFIUNTAUY
a a 6 ¥ v s‘0/
WnRsAuNTEIanrRINIlgnurniiaiivey
WNT1 0.080 AL
a1 (X,) G191gaanEATNaANaY 1 1
1 o d’l/ a a o
ANNITEENFUNINTFIUNNTNUY N HATBUNT VD
neRInsgLlgnuznd1atimen anae 0.006 ATLUY
AnUNIN (X,) dneasnslanIunInian
WATHAUIUANT 1 378 AMNTEENFUNIATEIUNIS
& A 3 . ¥
WuyineRsaunsdraunemsnlgnuznitiven
WINT 0.012 AL
Uszaunisailunisdgnuznitntiaves (X,)
dilszaunisallunisdgnuswiiaunves s 1 1

Uszaunisaflunisdgnuzninguiives Anisaeiy
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dil’ a a6 ¥

AT INERsAUTHIR N EATNIELgN
NENFINUNMEN ANTW 1.431x107 AzUWU
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Table 4 Problems in regenerative organic certification

2N FUNIATT UMWY INERBUTTE BN YATNS
filgnuzniiariven s 5.797x10° Azuuu
HAn19asedndlugaungnioumes (X,
v X Foda y ¥
anasiaedndluinuiipaaduneniioiivey
QI 14?1 ] ! o ‘ﬂg]
WNTW 1 vuee AMnnseenFuNInIgIunII LY
WnuasBunITrasineasnsgignurniinuinan
\ANTU 0.495 AZUUL
waaUNg1uiunianisinems (X,,) d1d
WHANNEIMFLINNITINEAS INTW 1 71 AMNseansy
d’j a a 6 v
AT IuNNTHUineRId U N EATN LN
NzniaUeN NI 0.067 ATLLY

sraziaan lunisiduann@nngs (X,,) 413

srazinanTuniaduasndnngs inaw 1 d Aanas
o d’j a al o

#aNfUNIAIFIUNNTN U N AIBUYTEI BN EAINS
Fgnuzninauiven N 0.008 AzULL

Jeymrlunisinuansgaunisluyinems
a a6 v v 90/ dl o o
aunsdaaineasnsflgnueniiauinannnias

. & a ook d

285UBINIATFIUNTAUWINEATBUNTE R UN
nanas dezndlne ldun ifyuinisdanisisn
wazuNaIARgNTszUNANINNgn (Faras 49.1)
savasNn 1AHanantdldninaa udasnis
(
do o s
NNUANE (388182 5.8) (Table 4)

¥

a8z 35.7) 1AmATUIaTN133AN1789UNZNE9

(n=171)

Problems in regenerative organic certification No. of farmers Percentage
Lack of production input 3 1.8
Management of pests and diseases 84 491
Prices do not meet expectation 61 35.7
Cultivation areas are flooded in rainy season 3 1.8
Natural water resources are contaminated 8 4.7
Quality of production does not meet standards 2 1.2
Lack of modern technology in coconut farming 10 5.8
Summary 171 100.0
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Abstract

The objectives of this research were to study 1) personal basic information 2) vegetable growing
information 3) the need for automatic systems in vegetable cultivation and 4) the correlation between personal
basic information and farmers' needs for automation of vegetable cultivation in Bangkok. The sample group
was 235 farmers registered as vegetable farmers with the Bangkok Agricultural Extension Office. Data were
collected by using questionnaires. Confidence value of the questionnaire was equal to 0.94 1. Data were
analyzed by using descriptive statistics including frequency, percentage, mean, standard deviation, maximum,
minimum, and Pearson’s correlation coefficient.

The research results found that most farmers were female at average age of 44 years, with a bachelor's
degree, living in a 4-person household which included 2 workers and had an average household income of
21,643 baht/month. The average vegetable production cost per round was 1,382 baht. Average vegetable
production capacity per round was 85 kilograms. The average vegetable price was 128 Baht/kilogram. Farmers
preferred to grow Green Oak Lettuce. The average vegetable growing area was 167 square meters.
The average vegetable growing experience was 10 years. From data collected in 2023, vegetable cultivation
was divided into 3 forms: safe cultivation, hydroponics cultivation, and organic cultivation. Most farmers grew
vegetables as safely as possible. An overview on the demand for automation in vegetables growing was at the
highest level (X=4.23). In terms of perceived ease of use, it was rated at the highest level (X=4.28) and
perceived benefits was at a high level (X=4.19). The results of the hypothesis testing found that the number of
laborers in cultivation had a negative relationship with the demand for automation in vegetable cultivation at
a statistically significant level of 0.01.

Keywords: Needs, vegetable cultivation, automation, Bangkok
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Table 1 Farmers' needs on automation for vegetable cultivation in Bangkok

TTAUNINNGA (

ANLRAY 4.23) Bautaaaniddu 2 A1

Town Aruaa NsaIniIsAINdnelunisldany

(ALaA8 4.28) hazA1uA NAeIn1slsylemyl

(AL2Ae 4.19) (Table 1)

Perceived Ease of Use; PEOU X S.D. Levels of need
Convenient in preparing the soil 4.59 0.586 highest
Convenient in mixing planting materials 4.38 0.810 highest
Convenient for sowing seeds 4.22 0.985 highest
Convenient for covering seeds 4.04 0.975 high
Convenient for moving seedlings in preparation 4.27 0.954 highest
for planting

Convenient to give water 4.41 0.844 highest
Easy to manage and control weeds 4.25 0.938 highest
Easy to manage and control diseases and pests 4.22 1.001 highest
Easy to harvest 4.23 0.948 highest
Able to work alone in the vegetable growing process 4.20 0.977 high
mean 4.28 0.448 highest
Perceived Usefulness; PU X S.D. Levels of need
Reduce labor in the production of vegetables 4.20 0.908 highest
Reduce the process of growing vegetables 4.21 0.998 highest
Reduce the time to produce vegetables 418 0.927 high
Reduce the cost of seed 4.21 0.945 highest
Reduce the cost of planting materials 4.14 0.931 high
Reduce damage to vegetable seedlings in cultivation  4.18 0.964 high
Increase the germination rate of vegetable seeds 4.01 0.931 high
Manage and control diseases and pests. 3.94 0.830 high
Facilitate the cultivation of seedlings 4.50 0.818 highest
The automatic system can be used 24 hours a day 4.22 0.836 highest
(reducing human labor limitations)

mean 4.19 0.546 high
Total 4.23 0.497 highest

Remarks: Highest = 4.21 - 5.00, High = 3.41 - 4.20, Moderate 2.61 - 3.40, Low = 1.81 - 2.60, Lowest 1.00 - 1.80
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Table 2 Correlation Coefficient between personal basic factor and needs on automation for vegetable

cultivation

Independent variable

Farmers' needs on automation for vegetable cultivation

in Bangkok
r Sig.
Gender -0.061 0.351™
Age -0.030 0.643™
Educational level 0.013 0.845™
Household family members 0.020 0.755™
Number of workers -0.170 0.009**
Average income 0.026 0.695™
Production costs -0.025 0.708™
Vegetables production ability (Kg.) -0.044 0.501™
Vegetables price 0.009 0.886™
Size of cultivation area -0.058 0.380™
Experience 0.032 0.628™
Vegetable growing pattern 0.120 0.066™

Remarks: ns = Non - significant, *Significance level of 0.05, **Significance level of 0.01
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Abstract

This study was conducted to investigate: 1) socio-economic attributes of farmers producing sweet
corn in Mae Tang district, Chiang Mai province; 2) sweet corn disease prevention practice of the farmers;
3) factors affecting sweet corn disease prevention practice of the farmers; and 4) problems encountered by
farmers in sweet corn disease prevention. Questionnaires were used for data collection administered with a
sample group of 205 sweet corn farmers obtained by simple random sampling. Obtained data were analyzed
by using descriptive statistics: percentage, mean, and standard deviation. Multiple regression analyze was also
conducted.

Results of the study revealed that most of the respondents were male of 53.75 years old on average,
with an elementary school education and 2.78 household workforce on average. Most of the respondents did
not have any social position. The respondents joined 2.88 agricultural groups and contacted agricultural
authorities 4.51 times per year on average. They attended training on sweet corn disease prevention at the rate
of 0.79 times per year on average. The respondents perceived information about sweet corn disease prevention
for 22.23 times per year and had 17.84 years of experience in sweet corn production on average.
The respondents had a moderate level of knowledge on a sweet corn disease prevention practice (X=3.23).
Since most of respondents did not have training on sweet corn disease prevention practice, they did not have
knowledge on sweet corn disease prevention practice. The factors affecting respondents’ practice to prevent
sweet corn disease with a positive statistically significant level was educational attainment (Sig.=0.001) and
a negative was age (Sig.=0.010).

Keywords: Practice, sweet corn disease, sweet corn farmers
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Table 1 Results of basic characteristics of individual farmers, economy, society and practice to protective corn

diseases
(n=205)

Independent Variable x SD.
Gender (1 = male, 0 = female) - -
Age (years) 53.75 8.01
Education Level (years) 8.14 3.04
Labor in family (number) 2.78 0.88
Income of family (baht) 59302.43 49849.63
Corn area (Rai) 4.67 1.26
Social status (number of positions) 0.29 0.45
Member of agriculture group (number of group) 2.88 0.84
Contact with agriculture officer (times/year) 4.52 1.33
Training of protective sweet corn disease (times/year) 0.79 0.88
Perceiving information of protective sweet corn disease 22.23 5.18
(times/year)
Experience in sweet corn production (years) 17.84 5.43

szaumsdfuanistasnulsadnalnananueas
\BASNS

1) frunisdrsaautlas luninsandjum
agluszavliunang (A1ladY 3.29 ATUUL) UAL
WansunlunsazlsziAn wudn ﬂiuﬁu'ﬁ@fg‘lu
seiuunndl 3 Usziiu laun dszihugumsaauilas
AINUNAENTEY (ANLBRE 3.70 AZUUL) 7898931 A
dszinudngnaudaglugagdn (mm?]'ﬂ 3.69 AZLL)
wardsziAudnsaaulasuinndn 10 amsie 1 wiag
(Aniadn 3.48 Azuu) wazlszifuiiinemons
fn1sdjuanasdesiulsadiainanauey
szauiles Aa UsziAudisiautlasnndu (ﬂ'm@?i'm
2.30 Azuuw) tiesannisudndratnanauiy
inuasnglianiufasdisaulasmnduils usaas
dmaulasatinanduestnaen ielasiunis

72U1A29919A MINWLNITILUNALNHATNIAINITD

tesdulaiusawnnisal Wl luianabasiuiy
Pest Forecasting and Early Warning Group (2019)
a8unedn nMedrmadngivaaiuneUiRulszan

o

yndunsfuazifudasyafidrmantluulas

2) A1uNIFALUNTHATa9lsA TunINTIN
UjiRegluszaulunans (A11aAY 3.20 AZULL)
uazfiansnn luusazlsiiu wudn desifuil §us
agluszAunnd 2 Uszifiu Ae dszifuauunatin
mm‘lﬁmmmﬁjﬁm@ﬂmﬁmmiﬁﬁﬂm (ALaat 3.62
AZWUL) wazlszinuauunTiae9lsARINAILLZYN
PRIUNITINITNEHT (ﬁhmaﬂ 3.45 AZLUU) LAY
ﬂﬁ‘:lﬁu‘ﬁLmzHEli‘ﬂi‘ﬁﬂ’]ﬁ‘ﬂﬁﬂ/aﬂﬂiﬂﬂ\iﬁ/utiﬂ
dralnananuetlusciuden Ae Uszifiu aauun
arnafaLlnfresdudiainadiiianisio@eann

Anwauzuaadnludialng (ANeds 2.56 AZLUL)



NJU Maejo Journal of Agricultural Production 2026 8(1); 46-58 52

dl o/ a a v 3 dl
Wasannisdanmannisinlnmaassudiainei
Wulsanis insesnssasiiannisasisananaaunas
=< ° a ay v '
DNRZANNITNANLBNDINIIRNAUNR LA WALNEAINT
T szr_'ll U ] .:1'
9 laiaouiizeslsnaesdiainaiinnags
=2 Y all o
AINNIIANT INEAINTE1FINENBUINNLTUANT
TTaaiulsadninananu was 0.79 Asarall daiily
U 1 dlﬁ/ =3 o v 1
AN nausNNTasunaInn lneman s 1
vd o N .
Arnfinaafulsarasdialnanaunarldarunsn
wenladnmanuiadnaaaalud1qinainannnissia
3 o N Xy . 4 -
TasviTanAaINnNNBaEe n5a asannlsaunsails

a

fidneuzannisiaUnafifiannunanaadatis 1y
Tanlusnafulsnstindne Felsaiaaasiinddnmns:
21N19789UNAAT BoaALARYE e UL
duluwieusu uslsalusafnannideleda dou
13A31NA19AANNITT1 ADAAGEITLITNENLTR
Nakhon Sawan Field Crops Research Center (2024)
o31nedn Tanlusnaludnatnafnannizeloda Maize
dwarf mosaic virus bha zTi‘mq‘fi’] ANLAAANN L%@ 71
Peronosclerospora sorghi Taaanisaaslsmlusng
ludatne fe iNnqadszRinassdnuuluviseagiu
19lugeu senqalszasiaaaniulnniuwug
il annnsveslspineafsazadnafulsastindng
wsiiilemsnagendilulugaadnaslainumas lafian
Fatuiluwiieusiilsasindn

3) Aruntsdesiulsa lunansaud§id

ot luszaUUUNA19 (ANLRAY 3.21 AZLLL) wazlng

U

a oa

Ianansaunluwsiazlsvidiu wudn Ussiiund s

agluszAunnd 3 dsziin Ae dsuiduldarand
Taariulsa (ANLaaY 4.13 AZLLYL) 709A9NN AD
dszifuAnedayanisilasiulsaaingiaanans
391017 (A1LRA8 4.01 ATLUL) kAaUILLAWANEN
Iy VoA a o ' =
ayaaNRAINNauRANLANTANTasTulsA (ANRAe
3.99 Azuuw) uazdsziAuninemnsdinisdisnag
tasiulsadatnamauatluscauiday Aa Useihu
1E3snnssntleanulsm (ANlade 2.29 AYLLL)
<2 o [ 1% aal
ann1sAnE n1stleanulsadialnanausaeas
aaind i meme A
wanssududsninemensliAesU R Wesain
2% o o 1 a’/ ac
NEMINIFBIN T UL TTANLAT LR ATILAZLNSATNNT
Hraunaninlunial§us iduldlunaniamesiu
AuU9NUIAEURY (Pootavee et al., 2016) WL31 N9
o A aal =
AruANARIRNTIaeABlRnssuiiTymInisIIALAAL
dndruiudassdarianuilas inwasnsliainnsa
UgnNTuyuRsunazAuLg 21aus99ulung

o <A

lonsaundafuinaaiennaeneddnddngivg uaz

a

laifiirzasdanslunislansauninfuneunislgnivg
Wavnanalsauuay asnAdaIAiuIIuiduaag
(Intupooti, 2018) $189 1IN N193ANIAR AT IAERD
= o A
wanssuneRsnsltym luszdunnn Ae n1sa1m
a o o a o o d‘d
Runulunisdfulpaingenu aaiugienalunig
: o
winzdgn uazldatuisaidauiaaninisinizign
4 v =
Wananiaganisszuinresleaunasls Afgyun
luszAuiunans Ae ldainisnaouantnld uay

219BIAANNFITBINNIAANI ARG IERBLaRNTIN

(Table 2)



NJU Maejo Journal of Agricultural Production 2026 8(1); 46-58 53

Table 2 Level of practice to protection of sweet corn disease

(n=205)
Practice for Protection of Sweet Corn Disease Mean SD. Level
Survey area 3.29 0.464 moderate
Classify disease 3.20 0.268 moderate
Protection disease 3.21 0.258 moderate

Remarks: Mostly = 4.21 - 5.00, Most = 3.41 - 4.20, Moderate = 2.61 - 3.40, Low = 1.81 - 2.60, Lowest = 1.00 - 1.80
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Table 3 Factors of practice to protective sweet corn disease

(n=205)

Independent variables B t Sig.
(Constant) 3.665 6.238 .000
Gender -.144 -1.761 .080
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Labor of family .010 .218 .827
Income of family 5.204E-7 .696 487
Corn area .004 124 .901
Social status -.026 -.554 .580
Member of agriculture group -.027 -.634 527
Contact with agriculture officer .066 1.860 .064
Training in protective sweet corn disease -.030 -.593 .554
Perceiving information about protective sweet corn disease .055 .736 463
Experience in sweet corn production -.009 -1.035 .302

R =0.406 R’=0.637

SEE =49.248

F=10.944 Sig. of F = 0.000

Remarks: * Statistically significant at the 0.05 level, ** Statistically significant at the 0.01 level
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Factors Affecting Farmers’ Needs for Development of Cassava Production Knowledge in

Phouvong District, Attapue Province, Lao People’s Democratic Republic
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Abstract

The objectives of this research were to analyze the needs and factors affecting farmers' needs for
development of cassava production knowledge. The sample consisted of 159 cassava farmers in Phou Vong
District, Attapeu Province, Lao People’s Democratic Republic. Data was collected using interviews and
analyzed using statistics: percentage, mean, maximum, minimum, standard deviation, and multiple regression
analysis. The results showed that the majority of the sample was male, with an average age of 42.84 years,
having completed primary education, with an average of 2.44 years of cassava cultivation experience.
The average household labor was 3.88 people and the average cassava plantation area was 1.04 hectares
(approximately 6.50 rai). The average income from cassava production was 13,136,099 kip per hectare
(approximately 22,725 baht). Farmers had a moderate level of knowledge and understanding of cassava
production. Most farmers were not members of any groups and had an average of 1.64 channels for receiving
information on cassava production. Regarding the overall need for development of knowledge on cassava
production, it was found that farmers had a high level of demand (mean 2.31), while their need for agricultural
development methods was at a moderate level (mean 1.92). Multiple regression analysis showed that information
channels were significant for knowledge promotion at (p<0.01). Gender, household labor, knowledge of cassava
production, and contact with officials were significant at (0<0.05).

Keywords: Knowledge development, cassava production, farmers needs
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Table 1 Level of knowledge and understanding of cassava production among farmers

(n=159)
Level of knowledge and understanding Frequency Percent
Low (0.00 - 7.00) 12 7.55
Moderate (8.00 - 14.00) 134 84.27
High (15.00 - 21.00) 13 8.18
Total 159 100

Remarks: Mean = 12.26, S.D = 2.176, Maximum = 16, Minimum =7
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Table 2 Level of farmer’s needs for extension of cassava production knowledge

(n=159)

Needs for extension of cassava production knowledge Mean SD Description
Varieties and site preparation 2.48 0.67 High

Cassava stem 1.99 0.79 Moderate

Planting 2.09 0.82 Moderate
Caring for cassava 2.42 0.71 High
Preharvest and postharvest 2.36 0.76 High
Marketing 2.50 0.65 High
Total 2.31 0.73 High

Remarks: 2.26 - 3.00 = High, 1.51 - 2.25 = Moderate, 0.76 - 1.50 = Low, 0.00 - 0.75 = Lowest
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Table 3 Level of farmer's needs for development method of cassava production knowledge

(n=159)
Needs for development method Mean SD Description
Individual 2.28 0.68 High
Group 1.83 0.91 Moderate
Mass 1.65 1.01 Moderate
Total 1.92 0.87 Moderate

Remarks: 2.26 - 3.00 = High, 1.51 - 2.25 = Moderate, 0.76 - 1.50 = Low, 0.00 - 0.75 = Lowest
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Table 4 Multiple regression analysis of factors affecting Farmers' needs for extension of cassava production

knowledge in Attapeu province, Lao PDR

Variables

coefficient (b) t Sig.

(Constant)

Gender (1=male, 0=female)

Age (years)

Education level (years)

Level of knowledge of cassava production (score)
Number of labors (person)

Agricultural income (kip)

Non-agricultural income (kip)

Planting areas (ha)

Average cassava yield (ton)

Indebted (kip)

Contract with extension officer (1=yes, 0=no)
A number of channels to receive news (score)
Hardness of production technology (score)

Soil fertility (1=Good, 0=moderate and low)

62.759 0.000
3.169 6.373 0.025*
-0.058 -0.661 0.509
0.299 1.185 0.238
-0.973 -2.603 0.010*
0.991 2.011 0.046*
2.440E-8 0.345 0.731
1.163E-7 1.909 0.058
-1.555 -0.932 0.353
-0.001 -1.146 0.254
3.247E-7 1.053 0.294
-7.085 -1.974 0.050*
3.554 3.976 0000**
0.518 1.804 0.073
-1.961 -1.306 0.194

R =0.525 R*=0.276

SEE = 8.082

F=3.916 Sig. of F =0.000

Remarks: * Statistically Significant Level at p<0.05, ** Statistically Significant Level at p<0.01
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Farmers' Knowledge and Practices of Coffee Production in Bolaven Plateau, Pakchong District,

Champasak Province, Lao People's Democratic Republic

Alam giunzau’ wFmMNUA WEARN' AN FFENA° UATATWA LASHFUAT

Visoda Souvannasanh' Nathitakarn Phayakka' Sangtiwa Suriyong® and Suraphol Sreshthaputra'™

'AN AT AUATNN TN EATUATHRLNTULN NATTIRINWLATHERANITINGAT AMzINERIAERT inanendeidasing gunewies
Fandmdeslud 50200

'Division of Agricultural Extension and Rural Development, Department of Agricultural Economy and Development, Faculty of
Agriculture, Chiang Mai University, Mueang, Chiang Mai 50200

2 a & ' a = e = s '3 a o A o A o o '

dnaa i ls mm‘mvv‘mmmLLmﬂgwm'&m AUINERIANARNT NnananaeTeslud a1neiles Aaiames g 50200
*Division of Agronomy, Department of Plant and Soil Sciences Faculty of Agriculture, Chiang Mai University, Mueang, Chiang Mai
50200

* Corresponding author: suraphol.s@cmu.ac.th
(Received: 1 October 2024; Revised: 24 October 2024; Accepted: 6 November 2024)

Abstract

The main objective of this research was to study the factors associated with knowledge and practices
in coffee production among farmers. The sample consisted of 172 coffee-producing farmers in Pakchong
district, Champasak province, Lao People's Democratic Republic, determined by using Taro Yamane's formula
was used to allow a sampling error of 7 percent. Data was collected through interviews conducted between
November - December 2023. The statistical analyses included frequency, percentage, maximum, minimum,
standard deviation, and multiple regression analysis. The results showed that 68% of farmers were male with
an average age of 43.57 years. They had completed primary education and had an average of 4.046 household
labore. The average coffee plantation area was 12.45 rai with an average yield of 1,427.72 kg/rai and an average
net income of 31,409.86 baht/rai from coffee production. Aimost all farmers did not receive information or
training on coffee production. Overall, farmers had a moderate level of knowledge on coffee production and
a high level of coffee production practices. The results of the hypothesis testing found that the factors that
significantly affected farmers' knowledge levels on coffee production (p<0.05) were gender, age, and contact
with agricultural extension officers. Factors that significantly affected farmers' coffee production practices
(p<0.05) were age, hired labor, their own area, and average net income from coffee production per rai.

Keywords: Knowledge of farmers, coffee production, Bolaven plateau
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Alansu (Table 1)

Table 1 Mean and standard deviation of factors used in the regression analysis of agricultural coffee production

knowledge

Variables x S.D.
Gender (1=male, 0O=female) 0.68 0.467
Age (year) 43.57 9.240
Education level (year) 2.069 1.100
Household labor (person) 4.046 1.450
No. of hired labor (person) 5.38 3.107

Average coffee production costs per rai (baht)

Net income (baht)

4,402.13  5,333.074
31,409.86 18,912.550

Debt (baht) 30,183.33  15,090.384
Contacting extension officers (number of times) 0.075 0.265
Awareness of news about coffee production (1=received 0=not received) 0.290 0.455
Receiving training in coffee production (number of times) 0.116 0.321
Coffee production experience (year) 17.877 6.378
Coffee planted area (unit) 12.45 7.855

Average coffee yield per rai (kg/rai)

1,427.72 859.661
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Table 2 Farmers' knowledge levels on coffee production

(n=172)
Knowledge levels on coffee production Number of samples Percentage
Moderate (Score between 8 -14) 94 54.7
High (Score between 15 -21) 78 453
Total 172 100.00

Remarks: Mean = 14.087, S.D. = 2.378, Maximum = 21 score, Minimum = 9 score
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Table 4 Factors related to farmers’ knowledge on coffee production
Variables B Std. error Beta t p-value
(Constant) 11.376 1.530 - 7.436 .000
Gender 0.811 0.390 0.160 2.078  0.039*
Age 0.063 0.030 0.245 2.063  0.041*
Education level 0.072 0.224 0.033 0.321 0.749
Household labor -0.003 0.128  -0.002 -0.023 0.981
No. of hired labor 0.156 0.087 0.221 1.799 0.074
Average coffee production costs per rai -8.464E-005 0.000 -0.190 -1.739 0.084
Net income -1.168E-005 0.000  -0.093 -0.538 0.591
Debt 1.166E-006 0.000 0.004 0.057 0.955
Contacting extension officers 1.416 0.705 0.158 2.010  0.046*
Awareness of news about coffee production 0.099 0.425 0.019 0.234 0.816
Receiving training in coffee production 0.099 0.587 -.045 -0.571 0.569
Coffee production experience 0.009 0.042 0.022 0.202 0.840
Coffee planted area 0.099 0.044 -0.068 -0.601 0.548
Average coffee yield per rai 0.000 0.000 -0.054 -0.499 0.618
R=0.409 R°=0.167 SEE =2.257 F=2256 Sig. of F = 0.000

Remarks: * Statistically significant level at p<0.05
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Table 5 Factors related to farmers’ practice on coffee production
Variables B Std. error Beta t p-value
(Constant) 13.789 1.520 9.074 .000
Gender -0.624 0.388  -0.126 -1.610 0.109
Age 0.067 0.030 0.267 2217  0.028*
Education level 0.113 0.222 0.053 0.507 0.613
Household labor 0.031 0.127 0.019 0.244 0.808
No. of hired labor 0.205 0.086 0.296 2375  0.019*
Average coffee production costs per rai 5.326E-005 0.000 0.122 1.102 0.272
Net income -5.631E-005 0.000  -0.459 -2.613  0.010*
Debt 1.279E-006 0.000 0.005 0.063 0.950
Contacting extension officers -1.219 0.700 -0.139 -1.742 0.083
Awareness of news about coffee production 0.202 0.422 0.040 0.479 0.632
Receiving training in coffee production 0.567 0.583 0.079 0.973 0.332
Coffee production experience -0.058 0.042 -0.156 -1.382 0.169
Coffee planted area 0.112 0.044 0.291 2.540 0.012*
Average coffee yield per rai 9.667E-005 0.000 0.037 0.338 0.736
R=0.379 R°=0.143 SEE =2.242 F=1.878 Sig. of F =0.000

Remarks: * Statistically significant level at p<0.05
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Farmer’s Silkworm Rearing Technology in Ban Yang Subdistrict, Phutthaisong District, Buriram
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Abstract

The objectives of this research were; 1) to study personal factors, economic factors, and exposure to
information 2) to study knowledge about silkworm rearing 3) to study using silkworm rearing technology, and
4) to compare personal factors, economic factors, and information exposure to using silkworm rearing
technology. The samples consisted of 244 farmers in Ban Yang subdistrict, Phutthaisong district, Buriram
province. Data were collected by using an interview form. The statistical analyses were percentage, mean, and
standard deviation. The hypothesis testing used t-test, F-test, and Least Significant Difference (LSD). The result
of the research revealed that most of the sampled farmers were female, the average age was 56.72 years, they
completed primary education, the average number of family members was 3.87 persons, the average silkworm
rearing area was 49.82 square meters, the average household labor was 1.86 persons, the average experience
in silkworm rearing was 29.98 years, the average rearing silkworms was 5.34 generations/year, the average
income from silkworm rearing was 74,323.77 baht/year, the expenditure of silkworm rearing was 3,150.41
baht/year. The farmers had a high knowledge of silkworm rearing, and their use of silkworm rearing technology
was moderate. The results of hypothesis testing found that silkworm rearing area, experience, number of
household labor, income, and use of media had differences in using silkworm rearing technology at a statistical
significance level of 0.01. Additionally, age and number of generations to rear silkworms had differences in
using silkworm rearing technology at a statistical significance level of 0.05.

Keywords: Use of technology, silkworm rearing, knowledge, Burirum province
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(n=244)
Knowledge levels of sericulture Frequency Percentage
Moderate knowledge level (7 — 12 scores) 13 5.30
High knowledge level (13 — 18 scores) 231 94.70
Total 244 100.00

Remarks: Mean = 15.87 Standard Deviation = 1.7306 Minimum = 9 Maximum = 18
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(Table 2)

Table 2 The farmer’s use levels on silkworm reeling technology

(n=244)

Use levels on sericulture technology X S.D. Level of use
Preparation technology 2.22 0.441 Moderate
Young age stage technology 2.25 0.323 Moderate
Late age stage technology 2.24 3.200 Moderate
Cocoon stage technology 1.93 0.457 Moderate
Disease and enemy prevention technology 2.83 0.171 High

Total 2.30 0.305 Moderate

uan1stlsauinaunisldinalulagnisiaaelug
pruadadiuyana LATHINA uazn1siladu
TayNI1IRS
a I8 =l =
A1NN19IATITUNANIT T LRI LN
MnalulatinnsassunaasnensnsaNads

] U ] o A ¥ =
AUYAAR NI @’W;IqLLE‘]ﬂﬁl’]\?ﬂuNﬂ’Wi‘IﬂjW}ﬂIuI@ﬂ

o o

A A MNLANFANeTE NeesuladiAuniesd

o

=)

0.01 LHaRATUNHANTINAGAL LSD WLF1 INEATNI

a

Aeng 38 - 52 1 way 53 - 60 1 An1sldwmalulad

.

(% '
P

' a A =
ﬂ’T‘iL@EI\iVLVNIﬁEIﬁ"]NN’]ﬂﬂQ’]Lﬂ‘]:f[ﬂﬁ‘ﬂﬁ‘ﬂ/]ﬂﬂ?f-‘.l i

]

AVULNA LATILALUNITANHILANAIST RN 1T

walulatinnaaeslunluduans1eiy (Table 3)



MU

Maejo Journal of Agricultural Production 2026 8(1); 85-97 92

Table 3 The result of different levels of silkworm reeling technology in personal factors

(n=244)
The level of sericulture technology
Disease and
Basic Young age
Preparation Late age stage Cocoon stage enemy total
Personal stage
prevention
Factors
tFtest  pvalue tFtest p-value tFtest pvalue tFtest pvalue tFtest pvalue tFtest p-value
Gender 0904 0367 0244 0807 -0266° 0791 009" 0926 0.168° 0867 -0208° 0835
Age 6.877** 0.001 3.720* 0026 2517" 0083 3000 0052 0279" 0.757  4.149* 0.017

Educaton ~ -1902" 0066 -0611° 0542 -0466"

0641 0108 0914 -1492° 0137 -0758° 0449

Remarks: " Not statistically significant at the 0.05 level. *: Statistically significant at the 0.05 level. **: Statistically significant at the

0.01 level
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Table 4 The result of different levels of silkworm reeling technology in economic factors

(n=244)
The level of sericulture technology
Disease and
Young age
Economy Preparation Late age stage Cocoon stage enemy Total
stage
Factors prevention

tFtest pvalue tFtest pvalue tFtest

pvalue tFtest pvalue tFtest pvalue tFtest p-value

Silkworm 8093* 0000 8625 0000 103,
rearing

area

Numberof — 3691* 0026 2533° 0082 255"
household

labor

Experience  8528* 0000 7.899™ 0000 6690
Numberof 14924 0000 19239* 0000  19008™

generations

Income 7.325" 0.001  9.366™ 0000 9441*

0000  3210* 0042  4.166* 0017 7.245" 0.001

0080 1.224° 029%  3.987* 0020  3.238* 0.041

0.001 10580~ 0000 0736 0480 8885 0.000

0000 6.364* 0002 20824 0.000 16810* 0.000

E0.000  3.054* 0.049  10369™ 0000 7.845" 0.001

Remarks: ™*: Not statistically significant at the 0.05 level. *: Statistically significant at the 0.05 level. **: Statistically significant at the

0.01 level
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Table 5 The result of different levels of silkworm reeling technology in media factors

(n=244)
The level of sericulture technology

Disease and

exposure Young age

Preparation Late age stage Cocoon stage enemy Total
to stage

prevention

information

tFtest pvalue tF-test p-value tFtest

pvalue tF-test pvalue tFtest pvalue tFtest p-value

Personal 797+ 0000 -8306% 0000 -83B*
media
Activity 099" 0319 085" 052 048%™
media
Mass 20974* 0000 37266* 0000 36610
media
Social 6912% 0000  4805% 0000  4665*
media

0638 043 0676 0889° 0375 0662

0000  1314™ 0.000 0851

0000 4891 0000 0226 0822  -r178* 0.000

ns ns

0.524

ns

0428 22859~ 0.000

0.000 4801 0.000 2154 0032 5929 0.000

Remarks: " Not statistically significant at the 0.05 level. *: Statistically significant at the 0.05 level. **: Statistically significant at the

0.01 level
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Abstract

The application of appropriate cultivation methods facilitated the growth and yield of watermelons
cultivated under the conditions of a model community greenhouse on Sukorn Island, Palian district, Trang
province, during the period from July to September 2022. The study was conducted to design and evaluate
a greenhouse for community-based watermelon cultivation and to assess the impact of cultivation methods on
the growth and yield of watermelons within the greenhouse environment. A completely randomized design
(CRD) with 4 treatments and 3 replications was employed: 1) grown as a climbing plant outdoor, 2) grown in
the ground as a creeper in greenhouse, 3) grown vertical in the ground in greenhouse and 4) grown in vertical
sacks in greenhouse. The greenhouse was constructed from locally sourced bamboo, measured 3 x 6 x 3
meters, providing an 18 m? planting area. Results demonstrated that the model greenhouse enabled farmers
to produce watermelons with higher yield, better quality, and enhanced safety. Among the treatments, vertical
cultivation in soil and grow bags within the greenhouse facilitated the planting of up to 64 watermelon plants,
yielding fruit three times more than the outdoor creeping method. This difference was statistically significant
(p<0.01). The greenhouse-based vertical cultivation increased yield per unit area by 71 - 78%, attributed to
higher planting density. However, watermelons cultivated in the model greenhouse tended to have smaller fruit
sizes, though their quality improved. This aligns with current market preferences favoring smaller, high-quality
watermelons. The findings suggest that model community greenhouses have the potential to expand production
areas, provide year-round cultivation options for Sukorn Island communities, and offer fresh, locally-grown
watermelons to tourists throughout the year.
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Table 1 Average values of vine length, vine diameter and number of leaves at 56 days after planting of

watermelon under different growing pattern

Number  Survival Vine Vine Number
Growing pattern of plants of plants  length diameter of leaves
(plant) (%) (cm) (cm) (leaves)
Grown as a climbing plant outdoors. 16" 87.50°  148.33 0.98 61.67
Grown in the ground as a creeper in greenhouse 16" 93.75°  293.33 0.97 63.33
Grown vertical in the ground in greenhouse 64° 68.75°  200.00 0.83 57.67
Grown in vertical sacks in greenhouses 64° 84.38°  195.00 0.97 75.33
F-test > > ns ns ns
CV (%) 28.87 11.55 14.57 12.81 27.94

Remarks: Means within the same column followed by different letters showed significantly different between treatment by DMRT

test at p<0.01(**), ns = not significant at p>0.05
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Table 2 Average values of number of results and fruit weight at 65 days after planting of watermelon under

different growing pattern

Number
Fruit set Fruit weight  Total product
Growing pattern of fruit
(fruit) (%) (9) (kg/rai)
Grown as a climbing plant outdoors 9¢ 62.33° 1,432.50 1,145.78°
Grown in the ground as a creeper in greenhouse 13° 75.00° 1,372.50 1,585.78°
Grown vertical in the ground in greenhouse 28° 42.20° 787.50 1,960.00°
Grown in vertical sacks in greenhouses 24° 34.40° 955.00 2,037.33°
F-test > > ns >
CV. (%) 44.37 31.41 37.30 21.95

Remarks: Means within the same column followed by different letters showed significantly different between treatment by DMRT

test at p<0.01(**), ns = not significant at p>0.05
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Table 3 Average values of width circumference of fruit, length circumference of fruit, fruit peel thickness and

total dissolved solids (TDS) at 65 days after planting of watermelon under different growing pattern

Width Length Fruit
circumference  circumference peel TDS
S of fruit of fruit thickness
(cm) (cm) (cm) °Brix
Grown as a climbing plant outdoors 10.89 21.00 0.81 10.53
Grown in the ground as a creeper in greenhouse 11.07 16.31 0.99 10.57
Grown vertical in the ground in greenhouse 9.93 13.88 0.94 11.07
Grown in vertical sacks in greenhouses 10.10 18.13 0.89 11.43
F-test ns ns ns ns
CV. (%) 8.62 29.10 18.29 8.32

Remarks: ns = not significant at p>0.05
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Feasibility of Using Near-Infrared Spectroscopy to Detect Spores of Anthracnose-Pathogenic

Fungi in ‘Namdokmai Sithong’ Mango Fruit
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Abstract

This research aimed to detect spores of anthracnose-pathogenic fungi in ‘Namdokmai Sithong’ mango
fruit using near-infrared spectroscopy (NIRS). A spore suspension of the fungus Colletotrichum spp. (10° spores/mL)
was tested for fungal infestation on the mango fruits. Twenty microliters of spore suspension were inoculated
on the mango fruit peel. The sample was incubated in a moist chamber (100% relative humidity) at 28°C.
The results indicated that after 72 and 96 hours, the ‘Namdokmai Sithong’ mango fruit showed symptoms of
anthracnose disease. The NIR spectra of Colletotrichum spp. spore suspensions were measured directly onto
a fiberglass paper at a concentration of 10° spores per milliliter. The NIR6500 spectrometer was used to measure
NIR spectra data in reflectance mode over a wavelength of 400 and 2500 nm. The spectral data were analyzed
using Principal Component Analysis (PCA) and Partial Least Squares (PLS) regression. The results indicated
that NIRS could be used to detect spores of anthracnose-pathogenic fungi in ‘Namdokmai Sithong” mango fruit.
Moreover, the wavelengths at 1340 - 1344, 1725, 2300 - 2380, and 2400 - 2460 nm were identified as key spectral
ranges for detecting spore suspensions. Therefore, using NIRS, it could be possible to detect spores of
anthracnose pathogenic fungi in ‘Namdokmai Sithong’ mango fruit.

Keywords: Non-destructive detection, mango, spore suspension
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Figure 2 ‘Namdokmai Sithong’ mango fruit inoculated with Colletotrichum spp. after A) 24 hours B) 48 hours

C) 72 hours and D) 96 hours
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Figure 5 Regression coefficients plot for PLS model using: A) original spectra B) standard normal variate

spectra C) multiplicative scatter correction spectra D) first derivative spectra E) second derivative

spectra F) mean centering G) standard deviation scale and H) mean centering with standard

deviation spectra
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In vitro Callus Formation and Shoot Induction of Japanese Purple Sweet Potato (Jpormoea batatas (L.) Lam)
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Abstract

Recently, interest in Japanese purple sweet potato ([pomoea batatas) production has increased
dramatically due to their flavor and nutritional content with high vitamin, anthocyanin, and sugar content.
However, major production constraints are the quality and cost of planting material. Therefore, the present study
used micropropagation techniques to determine the optimal medium formulation for callus induction and shoot
multiplication of Japanese purple sweet potato. The experiment design was used Completely randomized
design (CRD). Callus induction of leaf discs and tuber explants were cultured on MS medium containing
1.0 and 2.0 mg/L BA in combination with 0.1 1.5 or 1.0 mg/L NAA, and MS without plant growth regulators was
used as a control. The explants were cultured for 5 weeks. For shoot induction experiment, explant derived from
nodes were cultured on MS medium containing 0 0.25 0.5 1.0 1.5 and 2.0 mg/L BA for 5 weeks. The results
showed that 100% callus induction occurred in tuber explants when cultured on MS medium containing
1.0 mg/L BA and 1.0 mg/L NAA, with the highest callus diameter of 1.51 cm. For leaf discs cultured on MS
medium containing 2.0 mg/L BA and 0.1 mg/L NAA, 100% callus induction with callus diameters of 1.33 cm
was shown. The highest shoot length (2.66 cm) was observed in nodal explants cultured on growth regulator-
free MS medium at 5 weeks and 80 % shoot induction was observed. These results provide valuable insights
for developing efficient micropropagation protocols for Japanese purple sweet potato in Thailand, contributing
to a more sustainable and high-quality production system.

Keywords: Plant growth regulator, callus, multiple shoots, tissue culture
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Figure 1 Callus induction from the leave discs (A) and tuber explants (B) of Japanese purple sweet potato

after 5 weeks of culture in MS medium supplemented with various concentrations of BA and NAA

(Scale bar =1 cm)
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Table 1 Percentage of callus formation and callus size of leave discs and tuber explants from Japanese purple

sweet potato after 5 weeks of culture in MS medium supplemented with various concentrations of BA

and NAA

BA NAA Callus formation (%) Callus size '(cm)

Callus type

(mg/L) (mg/L) Leave discs Tuberous roots Leave discs  Tuberous roots

0 0 0 0 - - friable callus
1.0 0.1 100+0.0 100+0.0 1.29+ 0.10° 1.27+ 0.09° friable callus
1.0 0.5 100£0.0 100£0.0 1.14+0.15° 1.370.12% friable callus
1.0 1.0 100+0.0 100+0.0 131+ 0.10° 1.51£0.11° friable callus
2.0 0.1 100+0.0 100+0.0 1.33+0.12° 1.38+0.12% friable callus
2.0 0.5 100+0.0 100+0.0 197+0.15°  1.38%0.16 friable callus
2.0 1.0 1000.0 1000.0 1112019°  1.32+0.09° friable callus

Remarks: 'Means * SE within the same column followed by different letters showed significant differences between treatments at

0<0.05
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Figure 2 Shoot formation from nodal explant of Japanese purple sweet potato after 5 weeks of culture in MS

medium supplemented with various concentrations of BA (Scale bar = 1 cm)

Table 2 Percentage of shoot formation and shoot length from nodal explant of Japanese purple sweet potato

after 5 weeks of culture in MS medium supplemented with various concentrations of BA

BA (mg/L) Shoot formation (%) Shoot length (cm)’
0 80+0.0 2.66+1.79°
0.25 70+0.0 2.14+1.91°
0.5 80+0.0 1.85+1.44 %
1.0 80+0.0 1.63+1.19%
1.5 80+0.0 1.34+0.90"°
2.0 700.0 1.3241.00°

Remarks: 'Means + SE within the same column followed by different letters showed significant differences between treatments at

p<0.05
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Abstract

This work aimed to investigate the effects of longan peel and seed powder on the efficiency of
fermentation and extraction of bioactive components through alcoholic fermentation with Saccharomyces
cerevisiae TISTR 5606 (SC90). A 3x7 factorial experimental design is used, with three medium formulations as
factor 1 and fermentation time during seven periods as factor 2. Next, ascertain the fermentation efficiency,
antioxidant activity, and nitrite scavenging activity. It was discovered that the yeast's fermentation efficiency
decreased when longan seed powder was added, as opposed to when it was left out or combined with longan
peel powder. In other words, it resulted in decreased yeast growth, a slower rate of sugar intake, and a lesser
amount of ethanol after fermentation. Adding only longan peel powder to longan fermentation resulted in greater
DPPH value than when adding longan seeds with peel or adding longan seed powder alone. According to the
longan fermentation's ABTS and FRAP values, adding longan seed powder alone appeared to have a higher
effect than adding longan seeds combined with peel or adding just longan peel powder. It was discovered that
the addition of both longan seed powder and peel powder increased the amount of nitrite scavenging in the
fermentation broth as compared to the addition of either longan seed powder alone or longan seed powder
combined with longan peel powder. The antioxidant activity as evaluated by DPPH, ABTS, FRAP, and nitrite
scavenging was shown to be unclear in its influence by the fermentation period. In order to increase the value
of low-grade longans, it should be fascinating to investigate the alcoholic fermentation of the entire fresh
longans, which shorten the drying process of longan peels and seeds.

Keywords: Longan, alcohol fermentation, antioxidant activities, nitrite scavenging
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wananle wudn wananlanuasiueansinann
geandnlulaananly wananndu luwdnuazidasn

o

anlefany wanToues s uasTnausnanfladam T
fudannsinaseaenloflnlsdiug Teaanseiy
Bmaluiden wazn19nnanastulngyl (Zhang
et al., 2020; Tang et al., 2019) %qma?”lu”lmﬁlﬁ@ﬁﬂd;
FLULNILAREIMITANN TN AT Tuansia
Waduansdsenevlulngls (N-nitroso compounds)
Aiflugnsianzife v lFRauzSlunsvnnzenmng
LAZNZLINAAR1UNT (Lee et al., 2006) WAZANN
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12
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(Re et al., 1999)Tmﬂﬁ°ﬁ"umumﬁmmxﬁ AN
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5.3. Ferric Reducing Antioxidant Power Assay
(FRAP)
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Ferric Reducing Antioxidant Power assay (FRAP)
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A4NN1g (Tang et al., 2019)

Nitrite scavenging activity=

(Ablank+ Anegative control~ Asample)X1 00

Ablamk
o v = a
AU b Aompe = HNITHAN NaNO,
1 a
Anegative control = LLNNﬂ"l?LmN NaNOZ

N15ILASIEUNNAD A

a « o

AAzUANLL T (ANOVA) sz
A uLd sy 95 e fidus waziFauifaunanmy
uANFngALRAnTAEAR Duncan’s multiple range test
(OMRT) Tae1dTdsunsugni5agl SPSS Statistics

version 29 lun1991Az1itayan1eana

NANTSIRELAEIANT

AINANNNTA UNNSAUAYNNDRTEUASAIANENS

lTulpsvaamadfanuazinananle
HANTIILATITHAIAINATNIN NN IFAU

auyaaasrlugaas DPPH ABTS wav FRAP LAy

ANNNINNaRganlulned (Nitrite scavenging activity)
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TunatdenuasaaiudnanlaGudy Anuludden
wATINAAAT b WG ARINAINN9D luNN9IFNuaYYA
%mzﬁ"ﬁmmzﬂugﬂmmm DPPH uay FRAP
Tunalasn (0.23 Raansu TE/NSFuFq0819 LAY
39.067 {aANTN L-ascorbic/NFNA2E19) WAZLHAR
(0.25 Haansu TE/NFNARLNN LAy 40.127 Haansu
L-ascorbic/n5uqasing) anleldiaanuunnsnefiy
N1940F WsiA1 ABTS laz A1 Nitrite scavenging
activity luiiaananly (93.889 Naansu TEMNFN
et war 83.464 wWafidus) HA1gendnlunén
anlel (83.448 Na@AN5H TE/NTNAR2819 way 72.703
wWafidusl) adneliiugnAty (Table 1) ilafiansnunen
ANATNIIR TUNNANUe Yy aBass Tugues ABTS
S9UANFAN991N DPPH LAY FRAP 1iasannusiazaa
Idansiaiuaznalnfiuansnafiu nadwiildasena
LLmnﬁmﬁuvLﬂmmﬁmmmiﬁm@%@%mﬁ@fgh
Fatinainagal Na19Ae 33 ABTS SAAINNANNNTD
lunisinueyyadascinunisanayyadass ABTS+
Inaneifluansildidudunsig 35 FRAP 5
AuAINnInlunfsanlesan (Fe*) Tinaeidu
wasia (Fe’") IneiAn DPPH (0.25 Naaniu TE/NTN

o

n88N4) waz FRAP (40.127 Na@ansu L-ascorbic/g
4 1 dl [~3 o a o d”cla 1

’J‘ﬂEI’N) VlW‘LIiuLN@ﬂ@?iﬂ@’]ﬂ\i’]ﬂ'}@ﬂ%ﬁl’]ﬂ'}?
ANNle (DPPH = 107.66 HaaN5N Vitamin C/n§y

AR89 WA FRAP = 104.46 Naatuand Trolox/nsu

ﬁ')'a?;i’m) {MNTIENUUBN Nitteranon and Arunkamolsri
(2018) uaziilai3a i uAtrendnalaanuay
wananly wudn luddaenanlalArAannganig
lunseengrisnsianwgandnuiealy aenndes
fusNea1uLee Tang et al. (2019) agnelsfimniu aan
918N1UAUBN Guo et al. (2003) Laz Soong and Barlow
(2005) ANL9n dauseiudaanladaanugiunen
lunsiluansduayyadasegendnilasn anaasil
mmmwnmw‘fuﬁ:mmu‘ﬁm’wﬂqﬂ FNTATEN

=3 ° o ° aa
naLnananle favinazans LL@ZZ@qMMﬂN‘Vﬂﬂuﬂ’]?

a

afnansainanudnsnly d9aannisAnenaeq
Rangkadilok et al. (2005) ﬁﬁﬂwﬁiﬁmmm?@@ﬂqwé
eEINWIRIAN leANERWEEN 7 Wudn aneiugaes
anlefinasiaFunns Gallic acid Corilagin (Ellagitannin)
wae Ellagic acid wazdanuanadn luinananled
Gallic acid ua¥ Ellagic acid zgqndﬂmﬂﬁ@nmxﬁa
daudns Corilagin wuluidasnuannidniuan
UBNANT Hong-in et al. (2021) 31291431 Tuanle
avwiaiagn ludauzesuldeniiiSunns Total phenolic
content kA% Total flavonoid content @‘dﬂ'ﬁﬂumﬁm
AINTIENUIDAN Tang et al. (2019) WL Twiaen
anladl Phenolic content Waz Flavonoid content BN
ndnlumdn waluiwananlad Akaloids g9ndn

Twlaan

Table 1 The antioxidant activity as evaluated by DPPH, ABTS, FRAP and nitrite scavenging in longan peel and

seed powder

Biological activities

Longan peel powder

Longan seed powder

DPPH (mg TE/g sample)
ABTS (mg TE/g sample)
FRAP (mg L-ascorbic/g sample)

Nitrite scavenging activity (% scavenging)

0.23+0.01° 0.25+0.09°

93.889+3.601° 83.448+4.840°
39.067+0.552° 40.127+4.976°

83.464+1.042° 72.703+1.265°
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Figure 1 Changes in A) number of yeast cells B) pH and C) total soluble solids (TSS) occurring during

fermentation in three different media: a mixture with longan peel powder (peel), a mixture with longan

seed powder (seed), and a mixture containing peel powder and longan seed powder (peel+seed)
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Figure 2 The antioxidant activity as evaluated by A) DPPH, B) ABTS, C) FRAP and D) nitrite scavenging in

longan peel and seed powder in fermentation broth during the fermentation period
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Abstract

The objectives of this research were to study the growth of oil palm seedlings in different planting
materials together with B-Palm and PSU Trichoderma bioproducts. The factorial completely randomized design
was used in this study that had 2 factors. The first factor was the growing media, divided into 3 types:
peat-moss, coconut coir, peat-moss mixed with oil palm male inflorescence (Ratio 1:1). The second factor was
bioproducts, which divided into 5 types: control (without-bioproducts), B-Palm 5 grams per 10 liters of water,
B-Palm 10 grams per 10 liters of water, B-Palm 20 grams per 10 liters of water and PSU Trichoderma
bioproducts. It was found that all combinations of growing media and bioproducts affected the growth
characteristics in terms of plant height, leaf length, root length, trunk fresh and dry weights, root fresh and dry
weights and total fresh and dry weights. However, the use of peat moss mixed with oil palm male inflorescence
resulted in the highest leaf greenness in oil palm seedlings. When considering with bioproduct factor, most
treatments showed no significant differences in growth of first-stage nursery oil palm seedlings. This finding
offers guidance to farmers on utilizing waste materials from oil palm plantations, such as oil palm male
inflorescence or inexpensive coconut coir, as planting substrates to reduce production costs.

Keywords: Oil palm seedlings, growth characteristics, B-palm, PSU Trichoderma bioproducts
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Table 1 Growing media chemical characteristics of pre-nursery stage oil palm seedlings

Chemical properties

Growing media

Coco-peat Peat-moss+ Male inflorescence Peat-moss
Soil pH (1:5 H,0) 4.61 4.82 4.91
OM (g/kg) 28.43 38.99 38.77
OC (g/kg) 16.53 22.67 22.54
Total N (g/kg) 0.28 0.68 0.54
Total P (mg/kg) 0.06 0.07 0.06
Total K (mg/kg) 0.58 0.13 0.13

Remarks: OM = Organic matter, OC = Organic carbon, Total N = Total nitrogen content, Total P = Total phosphorus, Total K =

Total potassium
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Table 2 Analysis of variation in agricultural growth of oil palm seedlings
Mean square
Treatment

Bioproducts Media Bio*Med Error CV%
Plant height 0.614"™ 1.867™ 0.319° 0.278 10.37
Leaf length 14.354" 13.783"™ 4.475 2.997 9.46
Leaf width 0.350° 0.436™ 0.152" 0.069 6.51
Trunk diameter 0.156"™ 0.544"™ 0.351° 0.246 8.14
Root length 7.861" 5.333™ 5.456 2.258 10.87
Leaf fresh weight 0.627 1.562"™ 0.230° 0.137 16.19
Trunk fresh weight 0.162" 0.323™ 0.024" 0.033 12.89
Root fresh weight 0.297™ 0.624™ 0.064 0.153 20.65
Sum fresh weight 2.641™ 5.868™ 0.480 0.789 15.90
Leaf dry weight 0.036 0.077™ 0.007" 0.005 14.88
Trunk dry weight 0.007" 0.006™ 0.003" 0.002 14.44
Root dry weight 0.007" 0.009™ 0.005" 0.004 18.20
Sum dry weight 0.118"™ 0.187"™ 0.030° 0.027 14.83
SPAD value 32.977™ 1051.567 52.327" 10.622 7.80
Leaf area 1812.408" 1540.485"™ 370.561" 256.490 16.08

Remarks: * = significant at p<0.05, ** = significant at p<0.01, ns = not significant at p>0.05
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Table 3 Effects of growing media and bioproduct on plant height and leaf length of oil palm in pre-nursery stage

Plant height (cm)

Leaf length (cm)

Treatment o Yy B Avg. e Y = Avg.
B-Palm 5 4.33c 5.33a-c  4.67bc 4.78A 16.23c 18.63a-c 16.30c 17.06A
B-Palm 10 4.73bc 5.77a 5.00a-c 517A 18.27bc 21.60a 17.30bc  19.06A
B-Palm 20 5.50ab 5.83a 5.10a-c 5.48A 18.17bc 21.63a 20.40ab  20.07A
Trichoderma* 4.83a-c  5.33a-c  5.00a-c 5.06A 18.53a-c  18.07bc 17.50bc  18.03A
Control 5.37a-c  5.17a-c 4.33c 4.96A 17.83bc  17.07bc 16.90c 17.27A
Avg.' 4.95A 5.49A 4.82A 17.81A 19.40A 17.68A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

# Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 4 Effects of growing media and bioproduct on leaf width and trunk diameter of oil palm in pre-nursery stage

Leaf width (cm)

Trunk diameter (mm)

Treatment e Y = Avg. e Y o Avg.
B-Palm 5 3.60g 423a-e 3.77d-g 3.87B 5.70b 6.13ab 6.00ab 5.94A
B-Palm 10 3.73e-g  4.40ab 3.83c-g  3.99AB 6.13ab 6.83a 5.57b 6.18A
B-Palm 20 4.23a-e 4.53a 4.30a-c 4.36A 6.20ab 6.30ab 6.33ab 6.28A
Trichoderma* 3.97b-g 4.27a-d 4.07a-g 4.10AB 5.57b 6.27ab 6.30ab 6.04A
Control 3.87c-g 3.67fg 4.17a-f  3.90AB 5.97ab 5.93ab 6.20ab 6.03A
Avg.' 3.88A 4.22A 4.03A 5.91A 6.29A 6.08A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 5 Effects of growing media and bioproduct on root length and leaf fresh weight of oil palm in pre-nursery

stage
Root length (cm) Leaf fresh weight (g)

Treatment e Y = Avg.? o v = Avg.?
B-Palm 5 12.17b 13.33b 13.67b  13.06A 1.83c 2.51bc 219bc  2.18AB
B-Palm 10 14.33b 14.17b 12.00b  13.50A 2.04c 2.78b 221bc  2.34AB
B-Palm 20 13.77b 13.87b 13.33b 13.66A  2.35bc 3.53a 2.23bc 2.70A
Trichoderma* 13.67b 18.33a 14.33b 15.44A 2.16bc 2.23bc 2.15bc 2.18AB
Control 13.67b 12.83b 13.83b 13.44A 1.80c 2.18bc 2.03c 2.01B
Avg.1 13.52A 14.51A 13.43A 2.04A 2.65A 2.16A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

# Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 6 Effects of growing media and bioproduct on trunk fresh weight and root fresh weight of oil palm in pre-

nursery stage

Trunk fresh weight (g)

Root fresh weight (g)

Treatment o FYe o Avg. o FYe > Avg.
B-Palm 5 1.19d 1.43b-d  1.31cd 1.31A 1.58ab 1.55b 1.72ab 1.62A
B-Palm 10 1.33cd 1.68ab 1.29cd 1.44A 1.61ab 1.97ab 1.92ab 1.83A
B-Palm 20 1.51b-d 1.88a 1.49b-d  1.63A 1.75ab 2.20ab 2.01ab 1.99A
Trichoderma* 1.21cd 1.55bc 1.31cd 1.36A 1.80ab 2.34a 2.14ab 2.09A
Control 1.28cd 1.34cd 1.31cd 1.31A 1.56b 2.06ab 2.23ab 1.95A
Avg.' 1.31A 1.58A 1.34A 1.66A 2.02A 2.00A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT, z

Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 7 Effects of growing media and bioproduct on sum fresh weight and leaf dry weight of oil palm in pre-

nursery stage

Total fresh weight (g)

Leaf dry weight (g)

Treatment e e = Avg. o e = Avg.?
B-Palm 5 5.12bc 6.66ab 5.51bc 5.76A 0.42cd 0.52bcd 0.44cd 0.46B
B-Palm 10 4.60c 5.48bc 5.22bc 5.10A 0.42cd 0.62b 0.46c¢cd 0.50AB
B-Palm 20 5.66bc 7.76a 5.85bc 6.43A 0.55bc 0.75a 0.49b-d 0.59A
Trichoderma* 4.69¢c 5.49bc 5.26bc 5.15A 0.45cd 0.50b-d 0.45cd 0.47AB
Control 4.94bc 5.84bc 5.70bc 5.49A 0.40d 0.48b-d 0.41cd 0.43B
Avg.j 5.00A 6.25A 551A 0.45A 0.57A 0.45A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 8 Effects of growing media and bioproduct on trunk dry weight and root dry weight of oil palm in pre-

nursery stage

Trunk dry weight (g)

Root dry weight (g)

Treatment o FYe o Avg. o FYe > Avg.
B-Palm 5 0.27b-d  0.25cd  0.28b-d  0.27A  0.32a-d 0.26cd 0.32a-d 0.30A
B-Palm 10 0.28b-d  0.33ab  0.27b-d 0.29A  0.32a-d  0.33a-d 0.31a-d 0.32A
B-Palm 20 0.33ab 0.37a 0.29b-d  0.33A  0.29b-d 0.39ab 0.33a-d 0.34A
Trichoderma* 0.28b-d 0.28b-d 0.27b-d 0.28A  0.35a-d 0.41a 0.36a-c 0.37A
Control 0.21d 0.32a-c  0.27b-d  0.27A 0.24d 0.38a-c 0.36a-c 0.33A
Avg.' 0.28A 0.31A 0.28A 0.31A 0.35A 0.34A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 9 Effects of growing media and bioproduct on sum dry weight and SPAD value of oil palm in pre-nursery stage

Total dry weight (g) SPAD value
Treatment e e = Avg.? o e = Avg.?

B-Palm 5 0.98c 1.34ab 1.06bc 1.13A 36.90e-h  51.90ab  35.93f-h  41.58A
B-Palm 10 1.01c 1.02bc 1.04bc 1.03A 33.43gh 56.23a 39.97d-f 43.21A
B-Palm 20 1.23bc 1.53a 1.14bc 1.30A  43.10cd 51.30ab 38.13d-g 44.18A
Trichoderma* 1.01c 1.09bc 0.99c 1.03A 31.37h 46.93bc  42.13c-e  40.14A
Control 0.91c 1.20bc 1.08bc 1.06A  36.53e-h 50.67ab  32.03gh  39.74A
Avg.1 1.03A 1.24A 1.06A 36.27B 51.41A 37.64B

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 10 Effects of growing media and bioproduct on leaf area of oil palm in pre-nursery stage

Leaf area
Treatment e Yo = Avg.?

B-Palm 5 77.76d 100.06b-d 78.11d 85.31B
B-Palm 10 92.02cd 124.01ab 106.03b-d 107.35AB
B-Palm 20 110.80bc 145.38a 105.35b-d 120.51A
Trichoderma* 80.85cd 96.88b-d 99.35b-d 92.36AB
Control 96.35b-d 88.56¢cd 92.36cd 92.42AB
Avg.1 91.56A 110.98A 96.24A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Effect of Biochar on Soil Chemical-Biological Properties and Yield of Fresh Queen Tomato
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Abstract

Biochar is an important material that can improve soil quality and increase soil fertility. This research
aimed to investigate the Influence of biochar on chemical and biological properties of soil and yield of fresh
tomatoes for consumption. The experiment was conducted in Randomized Complete Block Design (RCBD) with
4 replications. Three treatments consisted of 1) soil 2) bamboo biochar and 3) rice husk biochar. From
the results, it was found that of bamboo biochar and rice husk biochar were amount of available phosphorus
(36.77 mg kg-1) and exchangeable potassium (189.33 mg kg'ﬂ) increased compared to the soil only treatment,
because properties of biochar have porosity and cation exchange capacity effect to an increase in the amount
of nutrients. During the tomatoes for 30 days, rice husk biochar has affected to increase carbon emissions
corresponds has the most of microbial biomass carbon. In addition, rice husk biochar also results in enzymatic
activity is phenol oxidase and peroxidase (1.78, 0.43 pmol dicg/g soil/h, respectively) also increased, but it was
found that bamboo biochar resulted in the activity of B-glucosidase (16.54 pg PNG/g soil/h). As for bamboo
biochar, it results in the number of average fruits per plant (62.02 fruit per plant), average weight per plant
(393.02 grams per plant) and the number of total soluble solids (7.43 °Brix) being higher than other treatment
during of tomatoes 30 days after transplanting. Therefore, it can be concluded that both types of biochar affect
the soil chemical and biological properties. This causes the number of fruits, weight, and total soluble solids of
tomatoes to increase.

Keywords: Biochar, tomato, yield, microbial activity
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sl trugan nannaudesiisns 25 susiaels
VAl AL lu AT 19 1efifus wazlFunm

'
= & a

AaalsNaaNNTL 27 Wafidus wazdannlcunn

i v
a o

1a9udanaranaun’ls (Total soluble solids; TSS)
vaanzliawels 2ulesidus (Gul and Whalen, 2016)
a = ' o [ a -
guzNaudanInanunatdasnani linaalsiag
o £ =2 °o 6 v a A @
a baz b INIU MINDINNAM IANARNARANT LaZINAn
dranuivnIu 15,7 wWafidus way 16 wWafidus
ATNANAL (Islami et al., 2011; Gebremedhin et al.,
2015) dnudanndsdaunadusineinsld douan
N19goyLAYB17BIUITANNNITLANS (Yao et al.,
2011) Uananil Sangmanee and Tangsuwan (2021)
= ' = ' a a &
ANHINALDINNUTININIFARETHAF LT U AUYTE]
Tudin wuda nasladudan i i unnuq@uvise
]WAN Bacillus Spp. AT Pseudomonase spp. Tl
a = o‘tﬂld 1 o :’/ = a
AauNFENANaAan s udelsANT AnAMUaNR
! = y A Aa d'
2R90UTININATUNUN R uAaT AL U IUNGY

= ' %% =
@Q@’]N’]i‘ﬂﬂ@ﬂ@@’]ﬂiﬁmﬁﬁlﬂixu’]uﬂ’]i‘ﬂ%‘i‘ﬁ'ﬂﬂﬁw

N

[

mnaulun1suan FAaunainuaielusiu n1suan
ay ° ~ o = = a
HFwusn nezuauN AR e wazililsr@vsnw

Wsanasanisanni1sazaenagmnasinglana (Yao

o s

et al., 2011) wanannil feilananialunisgadu

2

5192 U9 UV IAGY (Ye et al, 2015) N13UILEN

a

15716 wazwnaun launuesuunislada v ldls

1
aa

AUNRANTUOU AU WAZINIUEY ITUTALTB

DN

Hemwong (2014) fvnanudaninann il ldwazunas

wmagal wudn Uszansainlunisldluingau

v -:i =3 -:ll dd? =2 1
WANTIINTCUSLNUINEUIAUY ﬂ’ﬁ‘ﬂﬂ‘]‘_‘i"ﬁ'aﬁfluiﬂm

=

LI UN AT UANTAN AR BAZHANARNUDINT

o

WHBIAAIIHNININANUANTAN TN 1N DI AL

o o

1 1 ° o o a aa o o A
gRgIIAINA ANUU INUIUU Q[ﬁlQﬂﬁ‘z’&QﬂL‘W@

)

v £ '
' = s

=2 dld ' a a A
ANBIDTIRTINTINANHNAARANUANIILAN TAININ

YA LATHANARUBINZLTD N AL N ARA

4 aa
AUnsaluazInnig

NUNANE
2. o vm

namaaesiiinlulsaGeunaaes TiRuganu
L35y WaAufulune (sandy loam) (Department
of Land Development 2005; Hemwong 2014) VAU
FIUTINAUAINUTLAULL AU URIADUS LN T F S
wavinalulat a1neLied SIUTAUATWUN NTTAY
ANAN 0 - 15 LIURLAT a1NRAU InsiAnA91H
wWungadumig (pH) windu 5.64 Aneanasan
wuilse el (available phosphorus) WL 26.78
N a e me e o 4 4 na
Faanfusenlaniy A lnuna@aunuanidaguls
(exchangeable potassium) 50.76 Haansusianlaniu
Bunaslulngauiannn 0.038 wafidus sananaly
Table 1 BFufuaInnIsIAuNIHsan Wi Agnli
diLazsauUNUAZUININTUNA 2 NARINAT UTIAU
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husk biochar) k8 3) anuTan i (bamboo biochar)
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Table 1 Some properties of soil and biochar obtained from rice husk and bamboo

Properties Soil " Rice husk-biochar  Bamboo-biochar
Carbon content (%), by wet oxidation method, (Walkley 0.64 30.65 52.45

and Black, 1934)

Nitrogen content (%), by Kjeldahl (Department of Land 0.032 0.98 0.91
Development, 2010)

C/N ratio 16.84 31.28 57.63
Cation exchange capacity (cmol kg ') by Department of ~ 3.28 80.53 32.40
Land Development, (2010)

pH 1:10, H,0 5.64 7.52 10.00

EC 1:20 H,O (uS) 0.012 0.33 0.28

WHUNITNARAY WAEIENTUgN
ANLNLNTNANBILLLL Randomized complete
block design (RCBD) 1%9% 4 41 N33NATN 1
a ] a led‘ a U =
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Ada  a oA V2
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o 9 o | = v _a ¥
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Talmne pH meter (Oakton PH 700, United States)
2) AN Electrical conductivity (EC) ludmsndau
dudannsering 1:20 Salnaldieies EC meter
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CEC) mMu35ue4 Department of Land Development

(2010) 4) WBRnuANFLRWAMA (total carbon) TreAa
dunndidan (wet oxidation) (Walkley and Black,
1934) Lm:ﬁﬂ‘]ﬁmmiu‘immuﬁwm (total nitrogen)
Tneas Kjeldahl (Department of Land development,
2010)
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Aanszn14) (Pituya et al. 2014; Hemwong 2014)
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anilfAniaial Yad3Tunu Total nitrogen Tneds
Kjeldahl (Department of Land Development, 2010)
1311w Available phosphorus 1a83T Bray Il Wa s
SIEEVReRal! exchangeable potassium (Department of
Land Development, 2010) 15z iuan1iAn193anIn
y0sf el Anmnnstantlaesfnaauenlneanlme
#3an131181e209AUAILTITNIANTUAQE AN
(Anderson, 1982) uaziFunuuaatian InaAunNTel
ANTUAU (microbial biomass carbon; MBC) 114514
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(Chloroform fumigate-extraction technique) (Vance
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figautasann Alefand Nannipieri (1995) T &N
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dszlaafunign InadA1windy 36.77 Hadniu

fanlansu T949AAAIRUSIUISEUDY Yusif ef al.

(2020) MNN13ANHINFIAINNF AT TN 1 Nae L
Tufuduszaziaan 9 waz 15 dUaf wazwuan
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avaneluinlaangn (Busman et al., 2009) lun1s
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O P e

N i TiRul A Ne ANaNysnlliETY (Lehmann
and Rondon, 2006) N13AN®1ASIHIa94N1TRU8
' = 1 S 1l
dudannunauuazaudanwlilidannaunsm
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Aanu 1 Alaniu uaz 32.40 wuiluasesu 1 ilaniu
ANNANSL (Table 1) N9 ldaNUTN AN TDRNANN
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TuAu (Cernansky, 2015) WulAgAAUNIANEUD

=

Sangmanee et al. (2014) ANU31 81UTIN1NTANE
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Table 2 Chemical properties before and after 60-day Queen Tomato planting

Before plantation

Treatments Total nitrogen Available phosphorus Exchangeable K
(%) (mg kg™ (mg kg™
Soil 0.032 3.19 17
After plantation

Soil (control) 0.85 27.72 Db 76.00 b
Rice husk-biochar 0.82 36.77 a 74.83 b
Bamboo-biochar 0.78 17.68 c 189.33 a

LSD, o 1.72™ 577" 7.00"

C.V. (%) 7.24 15.22 28.01

Remarks: ** = Significant difference at p<0.01; ns = not significant difference (p>0.05); data with different letters in column are

significantly different at p<0.01 (LSD); C.V. = Coefficient of variation
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=2 1 & -
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Table 3 Soil respiration, microbial biomass carbon after 60-days tomato planting

Treatments Soil respiration (mg CO, kg day”)
15 days 30 days 60 days
Control (soil) 40.56 ¢ 26.25¢c 65.36 b
Rice husk-biochar 56.23 b 64.21 a 89.65 a
Bamboo-biochar 89.02 a 32.89 b 42.86 ¢
LSDy o5 6.72* 3.26° 5.69"
C.V. (%) 5.65 10.20 25.32
Microbial biomass carbon (MBC) (mg kg™")
Control (soil) 307.24 c 35754 b 376.00 b
Rice husk-biochar 443.34 b 564.65 a 586.76 a
Bamboo-biochar 535.65 a 578.56 a 685.02 a
LSDy o5 6.72" 3.26° 569"
C.V. (%) 5.65 10.20 25.32

Remarks: ** = Significant difference at p<0.01; * = Significant difference at p<0.05; ns = not significant difference (p>0.05); data

with different letters in column are significantly different at p<0.01, p<0.05 (LSD); C.V. = Coefficient of variation
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qangnAuanslu Table 1

Table 4 Enzyme activities in soils after Queen tomato planting

Treatments Days after Queen tomato planting (days)
15 30 60
Phenoloxidase activity (umol dicq.g" soil.h™)

Control (soil) 1.53 1.56 1.77

Rice husk-biochar 1.21 1.83 1.35

Bamboo-biochar 1.60 1.78 1.37
LSD, 45 1.56™ 1.68™ 567"
C.V. (%) 2.36 5.61 6.25

Peroxidase (umol dicq.g” soil.h™)

Control (Soil) 0.36 0.37 1.33

Rice husk-biochar 0.29 0.43 1.04

Bamboo-biochar 0.37 0.41 0.89
LSD, 45 5.69™ 8.26™ 7.85™
C.V. (%) 5.40 33.22 3.90

R-glucosidase activity (ug PNG.g'1 soil.h'])

Control (soil) 15.07 13.98 12.87

Rice husk-biochar 14.31 14.91 13.83

Bamboo-biochar 13.35 16.54 15.37
LSDy 45 5.32™ 5.26™ 4.28™
C.V. (%) 9.53 34 14.32

Remarks: ns = not significant difference (p>0.05); C.V. = Coefficient of variation
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Table 5 The growth of Queen tomato after the 30-day and 60-day planting

Treatments After the 30-day planting
Plant height SPAD Number Fruit Weight Total soluble
(cm) (fruit/plant)  (gram/plant) solids (°brix)
Control 70.00 43.40 38.50b 23719 a 6.17 ab
Rice husk-biochar 80.45 45.53 42.06 b 256.19 ¢ 4.78 b
Bamboo-biochar 62.00 43.43 62.00 a 393.02 a 743 a
LSDy 46 27.54 6.19 2.43* 13.77 1.40"
C.V. (%) 20.39 7.03 19.52 20.37 14.31
After the 60-day planting
Control 77.00 45.90 55a 282.25a 6.04
Rice husk-biochar 74.25 45.00 41b 203.11b 6.38
Bamboo-biochar 78.50 50.00 51 a 256.64 a 6.00
LSD g5 10.28™ 6.89™ 2.43* 12.81** 2.39
C.V. (%) 8.39 20.34 19.52 24.45 24.38

Remarks: ** =Significant difference at p<0.01; ns = not significant difference (p>0.05); data with different letters in column are

significantly different at p<0.01 (LSD); C.V. = Coefficient of variation



NJU Maejo Journal of Agricultural Production 2026 8(1); 165-178 175

#gUnan15I9E

nslda Nl luazanudaninuwnay

] ] a a a A o val =
danaraantiANIARNIa9AY Aa N lARUTu
Waanasaniudselaaiiunniu wazarudaninla L
AuasatFunolnunadannuaniaswls waldidng
salSunaslulnsauiannaludmu a udan1wknay
Juasan1sdanlaesfngarfuanlaeanlas U3uno
woatan wqaunTdAfuauluAuludaseng e

= o o Y = E2 1 a
nzewma 30 Junasdnalgn Dewddn dnudanan

= o v a = e .
azlufinanliiinnanssnuagianlasl Peroxidase
waznanssnvediaulal Phenoloxidase agingi

o o

Tad1AwAR a1 N0 T UFAUST LA a1 uEI NN

o

a

Hauduiusialiinafanssuaasqaunsdiay
% al o val =
udamilaninliflinnsazanaessnnaiunsivg
1 I3 o o a al a [%
waziluumasiiuazananmnsguiuqauyae lumauls
X, 4 Y -
$BNANNT DUTININIda9szinn liinasanis
WIAUTATaINZ BaImA (ANgILaT T
1 o 1 1 = 1 1 a
SPAD) uanaunudn audanwld llinasanananm
= A % o dl 1 U o
YAINLLADNA AD UINENLRALUDINAFAFU A1
4 s - . Y.
HALRAEARF Y warlTuiesndanazans luunle
aei19leAnIN a1 dufaaNn1sAN ML ANLAND S
srezinanluns o uton 1 nluwl adnenInsLay

HANIENLBINANITNAAWYSERUTITuANT A ATy

Tun sy uReLLLAEUI89516 U0 TN

AnRnssulsznA

U IATUN BATUARUAIN LHUIY
AneAans A9EUAWIRNITN W.A. 2566 NUINLAE
UATNLN UATIBUDLIANANI AT NTANGRT AUZINTAT
unzp et P ennm T wasviesfmns

Tun1maaaansail

LANA9B9BY

Alef, K. and P. Nannipieri. 1995. Enzyme activities.
pp. 311-373. In: K. Alef and P. Nannipieri
[ed.]. Methods in applied soil microbiology
and biochemistry. Academic Press, London.

Anderson, J. P. E. 1982. Soil respiration. pp. 831-
871. In: ALL. Page, R. H. Miller and D. R.
Keeney. (eds.). Agronomy monograph
number 9, Part Il. American Society of
Agronomy and Soil Science Society of
America, Madison.

Antal, M. J. and M. Gronli. 2003. The art, science,
and technology of charcoal production.
Industrial & Engineering Chemistry
Research. 42(8): 1619-1640.

Busman, L., J. Lamb, G. Randall, G. Rehm and M.
Schmitt. 2009. The nature of phosphorus
in soil. University of Minnesota, Minnesota
Extension Service. WW-06795-GO.

Butnan, S., D. L. Jonathan, T. Banyong, J. A.
Michael and V. Patma. 2015. Biochar
properties affecting corn growth in a sandy
soil of Northeast Thailand. Khon Kaen
Agriculture Journal Supplement 43(1):
354-359. [in Thai]

Cernansky, R. 2015. Agriculture: State of the art
soil. Nature 517: 258-260.

Chalernthai, P. and C. Santasup. 2018. Effects of
potassium fertilizer on quality and yield of
sweet corn in Ngao district, Lampang

province. Journal of Agriculture 34(1): 29-40.



MU

Maejo Journal of Agricultural Production 2026 8(1); 165-178 176

Chan, K. Y., L. Van Zwieten, |. Meszaros, A. Downie

and S. Jos. 2007. Agronomic values of
green waste biochar as a soil amendment.
Australian Journal of Soil Research 45(8):

629-634.

Choenkwan, S., P. Phumchantuk and F. Parinthon.

2022. Fresh tomato production system of
farmers in Northeastern region of Thailand.
Journal of Khon Kaen Agriculture 50(60):
1617-1632.

Department of Land Development. 2005. Soil

series. Available: http://iddindee.ldd.go.th/
SoilSeries/R/1_Series_(Rn).pdf

Department of Land Development. 2010. Manual

for the process of analyzing plants,
fertilizers, and soil amendments. Ministry
of Agriculture and Cooperatives, Bangkok.

[in Thai]

Gaskin, J. W., R. A. Speir, K. Harris, K. C. Das, R.

D. Lee, L. A. Morrisand D. S. Fisher. 2010.
Effect of peanut hull and pine chip biochar
on soil nutrients, corn nutrient status, and

yield. Journal of Agronomy 102: 623-633.

Gebremedhin, G. H., B. Haileselassie, D. Berhe

and T. Belay. 2015. Effect of biochar on
yield and yield components of wheat and
post-harvest soil properties in Tigray,
Ethiopia. Journal of Fertilizer & Pesticides
6: 158. Available: https://doi.org/10.4172/
jofbp.1000158.

Gul, S. and J. K. Whalen. 2016. Biochemical

cycling of nitrogen and phosphorus in
biochar-amended soils. Journal Soil Biology

and Biochemistry 103: 1-15.

Hemwong, S. 2014. Effect of bamboo and rice husk

biochar on vyield and nitrogen use
efficiency of Chainat 1 rice variety. Journal

of Science and Technology 16(1): 69-75.

Hemwong, S. and S. Chualsuna. 2020. Using charcoal

to improve soil fertility for sweet waxy corn
production. Journal of Agriculture 27(3):

259-266.

Hendel, B., R. L. Sinsabaugh and J. Marxsen. 2005.

Lignin-degrading enzymes: phenoloxidase
and peroxidase. In: M. A. S. Graca, F.
Barlocher and M. O. Gessner (eds). Methods
to Study Litter Decomposition: A Practical

Guide. Springer, Dordrecht.

Herath, H. M. S. K., M. camps-Arbestain and M.

Hedley. 2013. Effect of biochar on soil
physical properties in two contrasting soils:
An alfisol and an andisol. Geoderma 209-

210: 188-197.

Hossain, D., M. H. Musa, J. Talib and H Jol. 2010.

Effects of nitrogen, phosphorus and potassium
levels on Kenaf (Hibiscus cannabinus L.)
growth and photosynthesis under nutrient
solution. Journal of Agricultural Science

2(2): 49-57.

Islami, T, B. Guritno, N. Basuki and A. Suryanto.

2011. Biochar for sustaining productivity
of cassava based cropping systems in the
degraded lands of East Java, Indonesia.
Journal of Tropical Agriculture 49(1-2):
40-46.



NJU Maejo Journal of Agricultural Production 2026 8(1); 165-178 177

Kalambukattu, J. G., R. Singh, A. K. Patra and
K. Arunkumar. 2013. Soil carbon pools
and carbon management index under
different land use systems in the central
Himalayan region. Journal of Acta Agriculture
Scandinavica B- Soil & Plant Science. 63:
200-205. Available: https://doi.org/10.1080/
09064710.2012.749940.

Kamolmanit, B., N. Panwong and P. Lawongsa. 2018.
Influence of biochar to rice straw ratio
combined with goat manure on physico-
chemical and biological characteristics of
compost. Khon Kaen Agriculture Journal
46(5): 843-856. [in Thai]

Lehmann, J. and M. Rondon. 2006. Bio-char soil
management in highly weathered soils in
the humid tropics. /In: N. Uphoff (ed.). Biological
approaches to sustainable soil systems,
CRC Press, Boca Raton.

Natwat, J., P. Rungcharoenthong and S. Amkha.
2022. Ratio of potassium chloride and
potassium sulphate fertilizer on growth
yield and yield quality of cherry tomato cv
CH154. Journal of Khon Kaen Agriculture
Supplement 1: 202-207.

Office of Agricultural Economics. 2023. Import
volume of pesticides 2010-2017. Available:
https://www.doa.go.th/ard/?page_id=6097
(April 2, 2024).

Pituya, P., W. Phuthong, S. Sinsamutthai, N.
Promudom, P. Singphayak, P Makmoon
and K. Pho Srisupakorn. 2014. Beautiful and
sincere Phetkaew. Knowledge document
on biochar. Huai Sai Development Study
Center under Royal Decree Mari, Phetchaburi
province. [in Thai]

Puttaso, P., A. Brauman and P. Lawongsa. 2021.
Labile forms of organic carbon in sandy
as affected by land use change form
sugarcane to rubber tree plantations in
northeast Thailand. Journal of Khon Kaen
Agriculture 49(5): 1183-1193. Available:
https://doi.org/10.14456/kaj.2021.105.

Ruangwong, O., J. Aupalee, N. Tepsuwan and P.
Seehanam. 2018. Influence of various
concentrations of Vista KS fertilizer on
Quality of commercial longan fruit at the
fruit maturity stage. Journal of RMUTP
Research Supplement 49(1): 571-574.
[in Thai]

Sangmanee, K. and |. Tangsuwan. 2021. Types
and proportion of passionfruit peel biochar
and tamarind peel biochar on growth and
yield of Chinese cabbage in Nong-Mae-Na
sub-district, Khao-Kho district, Phetchabun
province. Agricultural Science Journal

Supplement 52(1), 305-308.



Maejo Journal of Agricultural Production 2026 8(1); 165-178 178

Sangmanee, K., T. Chinnasaen and N. Puntupa.

2014. A study of biochar ration on soil
chemical properties, growth and yield of
green cos (Lactuca sativa L. cv. green cos).
pp. 746-752. In: Proceedings of 53" Kasetsart
University Annual Conference: Plants,
animals, veterinary medicine, fisheries,
Agricultural Extension and Home Economics.

Kasetsart University, Bankok. [in Thai]

Sittiworanon, N. 2019. Effects of biochar application

on soil fertility, soil water holding capacity
and carbon dioxide emission. Master of
Science. Chiang Mai University, Chiang

Mai. [in Thai]

Sun, Y., X. Xiong, M. He, Z. Xu, D. Hou, W. Zhang,

Y. S. Ok, J. Rinklebe and L. Wang. 2021.
Tsang roles of biochar -derived dissolved
organic matter in soil amendment and
environmental remediation: A critical review.

Chemical Engineering Journal 424, 130387.

Usman, A. R., A. Abduljabbar, M. Vithange, Y.S.

Ok, M. Ahmad and M. I. Ai-Wabel. 2015.
Biochar production from date palm waste:
charring temperature induced changes in
composition and surface chemistry. Journal
of Analytical and Applied Pyrolysis 115:
392-400.

Vance, E. D., P. C. Brookes and D.S. Jenkinson.

1987. An extraction method for measuring
soil microbial biomass C. Soil Biology and

Biochemistry19(6): 703-707.

Walkley, A. and I|. A. Black. 1934. An examination

of the Degtjareff method for determining
soil organic matter and a proposed
modification of the chromic acid titration

method. Soil Science 37(1): 29-38.

Warnock, D. D., J. Lehmann, T. W. Kuyper and M.

Yao, Y.,

Ye, L., J

Yusif, S.

Zhou, H.

C. Rillig. 2007. Mycorrhizal responses to
biochar in soil: concept and mechanisms.
Plant and Soil 300(1): 9-20.

B. Gao, M. Inyang, A. R. Zimmerrman, X.
Cao, P. Pullammanappallil and L. Yang. 2011.
Biochar derived from anaerobically digested
sugar beet tailings: Characterization and
phosphate removal potential. Bioresource

Technology 102(10): 6273-6278.

. Zhang, J. Zhao, Z. Luo, S. Tuand Y. Yin.

2015. Properties of biochar obtained from
pyrolysis of bamboo shoot shell. Journal
of Analytical and Applied Pyrolysis 114:
172-178.

A., M. A. Mohammed, N. O. Popoola, H.
Yekeen, A. Nabayi and H. Yakubu. 2020.
Ameliorative effect of biochar application
on selected chemical properties 99 of
Acidic soil. Bulgarian Journal of Sail
Science 5(2): 142-151.

, L. Jiang, K. Li, C. Chen, X. Lin, C. Zhang
and Q. Xie. 2021. Enhanced bioremediation
of diesel oil-contaminated seawater by a
biochar immobilized biosurfactant producing
bacteria Vibrio sp. LQ2 isolated from
cold seep sediment. Science of theTotal

Environment 793, 148529.



NJU Maejo Journal of Agricultural Production 2026 8(1); 179-193 [ 179

UssANENINUIRINITUNITNUNILNEITNIIRTINNULITANA FADNITANFITNNITLASYLAUTR
URININEAITRILE
Efficacy of Natural Rubber Serum (NRS) Incubated with Bacillus sp. on Growth Promotion of

Pak-choi (Brassica chinensis)

ATNE UWASEIAR' WHTUUN LWTSWIUNZ ATNI1UG n15a8u? 2510500 Au1lun® WNEWA WSUNANA'
9 ATRIARN LL@Z’JQN'\ quwﬂuwwuq
Orathai Dangsawat' Patcharanan Peatprom® Nichakan Kankhayan® Waraphorn Sihamok® Pattapol Prompukdee®

Theera Srisawat® and Patima Permpoonpattana®

1tﬂjﬁ‘nﬁ'ﬂJj‘i.ﬁ”‘[?]mﬁ*msan@1'12*1rﬂ:ﬂl,a:l,r»ﬁ'mfl'ar1a’m AinnuAneangae) ol ananedeasranuaTung ameangseg el
81n8LHeegIE) 5T Andnganwgfandl 84000

'Scientific Laboratory and Equipment Center, Office of Surat Thani Campus, Prince of Songkla University, Surat Thani Campus,
Mueang Surat Thani, Surat Thani, 84000

“Toaeu we. Weyasnl g9nugiond enewdieqanugiond Amdnganwgfani 84000

’Psu. Witthayanusorn Suratthani School, Mueang Surat Thani, Surat Thani, 84000

‘a3 3IneAdnsuazimalulagnisinemns AnsudRnTINN1TINERT UT2N9 LAZANUNT NUANENRLAITATUATUNT INLUR
495577 81neilesqanugiond Amdnganwgiand 84000

3Department of Agricultural Science and Technology, Faculty of Innovative Agriculture, Fisheries and Food, Prince of Songkla
University, Surat Thani Campus, Mueang Surat Thani, Surat Thani, 84000

UL mInegan 4115n9uIneeage ) Fal in1AnendeaauATUNs aneangI e el sneileagaunfonil
Fandng s fail 84000

4Property Management, Office of Surat Thani Campus, Prince of Songkla University, Surat Thani Campus, Mueang Surat Thani,
Surat Thani, 84000

* Corresponding author: patima.pe@psu.ac.th

(Received: 1 October 2024; Revised: 19 December 2024; Accepted: 28 January 2025)

Abstract

This study aimed to investigate the effects of natural rubber serum fermented with the spores of
4 probiotic Bacillus sp. namely Bacillus aryabhattai (CKNJh11), B. pseudomycoides (THPS1), B. fusiformis
(PWRO01), and B. marisflavi (OYNH19) both encapsulated and non-encapsulated with sodium alginate, on the
growth promotion of Pak-choi (Brassica chinensis) over 35 days after planting. The experiment was designed
as a completely randomized design (CRD), with each treatment consisting of three pots, and each pot
containing 3 Pak-choi plants. The results showed that the treatment group using natural rubber serum fermented
with probiotics spore for 7 days had the best growth performance of Pak-choi. The mean values for plant height,

chubby, leaf width, leaf length, and length of leaf stalk were 16.20 2.56 7.80 10.83 and 6.00 cm, respectively.
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The mean number of leaves was 13 leaves per plant. The average fresh weight and dry weight per plant were
50.76 and 6.91 g, respectively. In contrast, the group supplemented with non-fermented natural rubber serum
had mean values for plant height, chubby, leaf width, leaf length, and length of leaf stalk of 15.73 2.40 7.43
10.06 and 5.50 cm, respectively, with an average of 12.33 leaves per plant. Both groups showed growth rates
comparable to the group treated with chemical fertilizer (25-7-7). The findings suggest that natural rubber serum
fermented with non-encapsulated probiotics for 7 days, as well as non-fermented latex serum, can promote the
growth of Pak-choi as effectively as chemical fertilizer. Therefore, these treatments could serve as viable
alternatives to chemical fertilizers for promoting Pak-choi growth.

Keywords: Natural rubber serum, Bacillus sp., growth promotion, Pak-choi (Brassica chinensis)
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Figure 1 Coexistence between four types of probiotic Bacillus sp. for 24 hours. The main probiotic is (a) B.

pseudomycoides (THPS1) (b) B. aryabhatta (CKNJh11) (c) B. fusiformis (PWRO01) (d) B. marisflavi

(OYNH19)
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(p>0.05) (Figure 2)
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Figure 2 The numbers of spores Bacillus sp. on Difco sporulation medium (DSM)

(n = 3, Error bars represent standard deviation among three replicates)
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Table 1 Efficiency of cell release, encapsulation yield and the numbers of bacteria in natural rubber serum

fermented with probiotic Bacillus sp.

The numbers of bacteria in natural rubber serum

Cell release (%)

Time (Day) fermented (logCFU ml™)
of encapsulated spore
Bacillus free spore Encapsulated spore
1 6.92+0.45 6.17+0.26 83.07+1.38°
7 7.91+£0.24 7.56+0.05 88.76+3.64°
14 7.23+£0.95 7.02+£0.17 89.63+3.19°
Encapsulation yield (%) 77.00+2.32

Remarks: Values are presented as mean + SD. Different letters (a, b) within the same columns represent a significant difference

(p<0.05)

Table 2 Macronutrients in natural rubber serum (NRS) incubated with probiotic Bacillus sp.

Time Primary macronutrients
Fermentation pH

(Day) Nitrogen (N) Phosphorus (P) Potassium (K)
NRSF 4.0 Medium Medium Medium

7 Encap 4.0 Low Medium Medium
Spore 4.0 Low High High
NRSF 4.0 Medium Medium Medium

14 Encap 4.0 Low Medium Medium
Spore 4.0 Low High Medium

Remarks: *NRSF = Natural rubber serum fertilizer, Encap = Probiotic spore Bacillus sp. encapsulated by sodium alginate

Spore = Probiotic spore Bacillus sp. (free spore)

This experiment is a preliminary test to assess the levels of primary nutrients only
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Figure 3 Efficacy of natural rubber serum fertilizer as average fresh weight and dry weight of Pak-choi
a, b, ¢, d means in a bar with different differ significantly (p<0.05) (n = 3, error bars represent

standard deviation among three replicates)
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Abstract

This study was conducted to investigate 1) socio-economic attributes of farmers growing jasmine rice
in Ubon Ratchathani province 2) knowledge of farmers about Ubon Ratchathani jasmine rice growing
3) factors affecting the knowledge of the farmers; and 4) encountered problems and suggestions about
jasmine rice growing of the farmers. The simple group comprised 146 out of the population of 231 jasmine rice
farmers who suggest geographically in dictation there. A set of questionnaires was used for data collection
analyzed by using descriptive statistics as well as multiple regression.

Results of the study revealed that most of the respondents (71.10%) were female, 55.69 years old
on average, elementary, married (85.60%) and elementary school graduates (43.20%) The respondents had
4 family members and their own land for farming for 14.17 rai on average (89.00%). They attended training
4 times a year and contacted concerned personnel 4 times a year on average. The respondents perceived
rice growing information 8.34 times a year and mostly through community leaders/government officials.
Less than one-half of the respondents (39.00%) acquired knowledge about rice growing online. They had
a high level of knowledge about Ubon Ratchathani jasmine rice growing according to the geographical
indication standards. (96.67%). This implied that the respondents were aware of and understood
the principles, practices and requirements related to the framework of appropriate geographical conditions.
This was particularly or varieties selection plot preparation maintenance and harvest process. It reflected
the efficiency of knowledge transfer through various channels, e.g. training participation in Concerned
activities, and knowledge exchange within the community enterprise group. This resulted in the ability

to comply with standards and keeping the quality of the product in accordance with the specified criteria.
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Factors affecting knowledge about Ubon Ratchathani jasmine rice growing of the respondents
according to geographical indication included family members training and concerned personal contact.
The following were suggestions 1) monitoring and consulting on jasmine rice cultivation; 2) support on
tools/equipment jasmine rice cultivation & each farmer group and 3) the supervision a relevant agencies
regarding the transportation and marketing of jasmine rice.

Keywords: Jasmine rice, geographical indication, awareness and understanding, knowledge transfer
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Table 1 Population and sample divided by group of Ubon Ratchathani

Group Population Sample
Baan Non Sawan Organic Rice Group 23 15
Thip Ubon International Co., Ltd. 30 19
Baan Nong Hai Organic Rice Group 18 11
Mae San That Organic Farming Group 10 6
Baan Koh Kaed Organic Farming Group 39 25
Baan Sang Ming Community Enterprise for Brown 111 70
Rice Production

Total 231 146
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Table 3 Analysis of knowledge affecting causal factors influencing Ubon Ratchathani jasmine rice cultivation

according to geographical indication requirements among rice farmers in Ubon Ratchathani province

(n=146)

Independent Variables Knowledge of Ubon Ratchathani Jasmine Rice Farmers

B t Sig.
Sex (0 = male, 1 = female) -.139 -.866 .388
Age (year) -.027 -1.349 A79
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Land holding area (1 = owned area, .059 .256 .798
0 = other)
Agricultural land area (rai) -.011 -.485 .628
Training participation (times) .207 2.297 023
Meeting with officials (times) -214 -2.118 036
Rice farming information awareness .043 1.027 .306
(times/year)
Seeking knowledge about rice -.058 -.226 .822
farming (times/year)
Constant 22.219 12.998 <.001

R®=.139 (13.90%) F = 1.784 Sig. F = .057
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Production, Maejo University. [in Thai]
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2.5 ﬂix"quammi (Proceeding/ Conference)

2.6

2.7

2.8

2.9

Nitichai, C., S. Thinkamphaeng and D. Marod. 2022. The dynamics of dry evergreen forest restoration
by Acacia auriculiformis planting at Sakaerat environmental research station, Nakhon
Ratchasima province. In Proceedings of Thai Forest Ecological Research Network
Conference, T-FERN 11, January 20-21,2022, Faculty of Forestry, Bangkok, Thailand pp.
119-126. [in Thai]

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha and T.
Viputhamumas. 2005. Feeding habits of hatchery-reared young Mekong giant catfish in fish
pond and Mae Peum reservoir. Proceeding of the 2™ International Symposium on SEASTAR
2000 and Asian Bio-Logging Science, Kyoto. pp. 17-22.

AadLannsaiing (Electronic sources) ﬁmizqﬁuﬁvﬁﬁﬂmqLﬁuéﬁuﬁm Lardarnlddneaedaaiily

aerifansnsndadndeldasaminiu

Mueanmart, A. 2024. AgriTech of the future: “Automated farm” that don’t need people are on the rise.
Available: https://www.salika.co/2023//05/agritech-autonomous-farming-rising (May 30,
2024). [in Thai]

Nakhon Nayok Provincial Agriculture and Cooperative Office. 2019. Nakhon Nayok marian plum
production planning. Available: https:/Avww.opsmoac.go.th/nakhonnayok-dwl-files-412791791913
(March 23, 2021). [in Thai]

g1a91u1l5zan1l (Annual report)

Khush, G. S. 1989. Multiple disease and insect resistance for increased yield stability in rice. pp. 79-92.
In Progress in irrigated rice research. Manila: International Rice Research Institute.
Parnpeachra, S. 2015. Indigenous knowledge of organic agriculture in Chachoengsao province. 72 p.

In Research reports. Bangkok: Dhurakij Pundit University. [in Thai]

a‘l'am‘m'au (Teaching material)

Promma, S. 2007. Animal feed ingredients and restrictions of use [Teaching material]. Chiang Mai
Rajabhat University, Chiang Mai. [in Thai]

srEuIRealuaNysal (Complete research report)

Apichatoonochai, R., and P. Suwanwisolkit. 2011. Factors affecting Arabica coffee farm management
according to technical principles of farmers under the extension program of the Royal Project

Foundation [Complete research report No. 3030-3880]. Chiang Mai. [in Thai]
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1.

Manuscript Preparation Guidelines

Manuscript Formatting: The manuscript must be prepared using Microsoft Word according to the following

requirements:

1.1 Use Cordia New font, size 16 pt for the title and 14 pt for all other text.

1.2 Type on Ad-sized paper, single-sided, using a single-column layout.

1.3 Setall page margins to 2.5 cm on every side.

1.4 The total length of the manuscript, including all sections, should be between 10 and 12 pages, and
page numbers should not be included.

Content Arrangement The manuscript should consist of 10 sections arranged in the following order:

2.1 Title: Provide the title in both Thai and English for Thai manuscripts, or in English only for English
manuscripts. The title should be concise, clear, and reflect the main objective of the research.

2.1.1 Scientific Names: Scientific names must be written in jtalic font. Latin expressions such as
in vivo, in vitro, ad libitum, and et al. must also be italicized.

2.1.2 English Title Format: For the English title, capitalize the first letter of each major word, except
for prepositions.

2.2 Authors: Provide the authors’ names in both Thai and English for Thai manuscripts, or in English only
for English manuscripts.

2.2.1 Affiliations—provided in both Thai and English for Thai manuscripts, and in English only for
English manuscripts—should be listed as footnotes following each author’'s name when
multiple affiliations are involved. All footnote details must appear on the first page of the
manuscript.

2.2.2 The affiliation must include a complete mailing address, including the postal code.

2.2.3 Place an asterisk (*) after the name of the corresponding author, and clearly provide the
corresponding author’s email address.

2.3 Abstract: The abstract should be concise, clear, and comprehensive, covering the essential components
of the research—aobjectives, methodology, results, and conclusions. For Thai manuscripts, the abstract
must be provided in both Thai and English; for English manuscripts, an English abstract only is required.
The abstract should not exceed 300 words.

2.4 Keywords: Provide no more than four keywords at the end of the abstract in each language, aligned
to the left margin of the page. (For analytical review articles or review papers, an abstract is not required.)

2.5 Introduction: The Introduction should explain the rationale or significance of the research. A review of
relevant literature and the objectives of the study may also be included in this section.

2.6 Materials and Methods: This section should clearly and comprehensively describe the materials,
equipment, experimental procedures, and study designs used, in sufficient detail to enable readers to

replicate the research.
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2.7 Results and Discussion: The Results and Discussion section should present the experimental findings
in a clear and systematic manner, supported by tables and/or figures.
2.7.1 Table titles should be placed above the tables, whereas figure captions should be placed
below the figures.
2.7.2 Units should be abbreviated and follow the metric system.
2.8 Conclusion: The Conclusion should clearly indicate the extent to which the results align with or differ
from the stated objectives and should highlight the essential findings of the study.
2.9 Acknowledgements: This section is optional. It may be used to express gratitude to funding sources,
individuals, or organizations that supported the research but are not listed as co-authors of the article.
2.10 References: References must be prepared strictly according to the citation style prescribed by the
Maejo Journal of Agricultural Production, including both in-text citations and the reference list.
Examples of Formats and Forms
Examples of reference formatting, as well as various required forms, can be downloaded from the journal’'s

website: https://li01.tci-thaijo.org/index.php/japmju/download

Reference Style

1.

In-text Citation: The journal uses the Surname-and-Year System for in-text citations. The author’s surname
and the year of publication should be placed in parentheses at appropriate points within the text. For
example:
1.1 Single author e.g. Yong (1996) or (Yong, 1996).
1.2 Two authors e.g. Young and Smith (2000) or (Young and Smith, 2000).
1.3 More than two authors e.g. Use Young et al. (2005) or (Young et al., 2005).
In the reference list, the full names of all authors must be provided.
Reference List: All references must be written entirely in English. For references originally in Thai, provide
an accurate English translation of the title and include [in Thai] in brackets at the end of the entry.
e Foreach reference entry, all lines after the first must be formatted using a hanging indent, created
only with the Ruler function in Microsoft Word.
e References must be arranged in alphabetical order based on the surname of the first author and
must follow the reference format prescribed by the journal as outlined below.
2.1 Academic Journal
Antle, J. M. 1983. Testing the stochastic structure of production: A flexible moment-based approach.
Journal of Business & Economic Statistics 1(3): 192-201. Available: https://doi.org/10.1080/
07350015.1983.10509339.
Kositsakulchai, E., S. Yodjaroen and Y. Phankamolsil. 2018. Assessment of the impact of land use change
on runoff in Lam Phachi basin using satellite data and SWAT model. Journal of Science and

Technology 7(3): 1-16. [in Thai]
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2.2

2.3

24

25

Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-mycofungicide
on siberian isolates of phytopathogenic Fungi. Journal of Agricultural Technology 1(2): 247-253.

Soyyana, A., Y. Chaovanapoonphol and K. Saeliw. 2022. Farmer's adoption of drone technology for
spraying chemicals in Sankamphaeng district, Chiang Mai province. Khon Kaen Agriculture
Journal Supplement 50(1): 385-391. [in Thai]

Books and Textbook: Page numbers are not required.

Chantawankun, P. 2018. Manual of beekeeping. Chotana Print, Chiang Mai. [in Thai]

Steel, R.G.D., J.H. Torrie and D.A. Dickie. 1997 . Principal and procedures of a statistic a biometric
approach. 3" Edition. McGraw-Hill Publishing Company, Toronto.

Section in Books with Editors

Kubo, T. 2003. Molecular analysis of the honey bee socially. pp. 3-20. /n: T. Kikuchi, N. Azuma and S.
Higashi (eds.). Gene, behaviors and evolution of social insects. Hokkaido University Press,
Sapporo.

Ongprasert, S. 2000. Giving longan water. pp. 44-49. In: N, Charasamrit, P. Manochai, N. Topunyanon,
T. Chantrachit, W. Wiriya-alongkorn, P. Somboonwong (eds.). Longan production. Sirinat
Phim, Chiang Mai. [in Thai]

Thesis and Dissertation

Boonmawat, K. 2024. Development of maize double haploid lines for drought tolerance. Ph.D. Dissertation
in Agronomy, Faculty of Agricultural Production, Maejo University.

Chantrachit, T. 1994 . Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). Master's Thesis in Horticulture, Oregon State University.

Sayan, M. 2011. Process of participatory management for sustainable highland groundwater resources:
A case study of royal project development center, Nonghoi, Maerim district Chiang Mai
province. Master's Thesis in Geosocial Based Sustainable Development, Faculty of Agricultural
Production, Maejo University. [in Thai]

Proceeding/ Conference

Nitichai, C., S. Thinkamphaeng and D. Marod. 2022. The dynamics of dry evergreen forest restoration
by Acacia auriculiformis planting at Sakaerat environmental research station, Nakhon Ratchasima
province. In Proceedings of Thai Forest Ecological Research Network Conference, T-FERN 11,
January 20-21, 2022, Faculty of Forestry, Bangkok, Thailand pp.119-126. [in Thai]

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha and T. Viputhamumas.
2005. Feeding habits of hatchery-reared young Mekong giant catfish in fish pond and Mae
Peum reservoir. Proceeding of the 2" International Symposium on SEASTAR 2000 and Asian

Bio-Logging Science, Kyoto. pp. 17-22.
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2.6 Electronic Sources: The accessed date must be provided in parentheses at the end of the reference
entry, and only web links that are accessible and functional may be used as references.
Mueanmart, A. 2024. AgriTech of the future: “Automated farm” that don’t need people are on the rise.
Available: https://www.salika.co/2023//05/agritech-autonomous-farming-rising (May 30,
2024). [in Thai]
Nakhon Nayok Provincial Agriculture and Cooperative Office. 2019. Nakhon Nayok marian plum production
planning. Available: https://www.opsmoac.go.th/nakhonnayok-dwl-files-412791791913
(March 23, 2021). [in Thai]
2.7 Annual Report
Khush, G. S. 1989. Multiple disease and insect resistance for increased yield stability in rice. pp. 79-92.
In Progress in irrigated rice research. Manila: International Rice Research Institute.
Parnpeachra, S. 2015. Indigenous knowledge of organic agriculture in Chachoengsao province. 72 p.
In Research reports. Bangkok: Dhurakij Pundit University. [in Thai]
2.8 Teaching Material
Promma, S. 2007. Animal feed ingredients and restrictions of use [Teaching material]. Chiang Mai
Rajabhat University, Chiang Mai. [in Thai]
2.9 Complete Research Report
Apichatoonochai, R., and P. Suwanwisolkit. 2011. Factors affecting Arabica coffee farm management
according to technical principles of farmers under the extension program of the Royal Project

Foundation [Complete research report No. 3030-3880]. Chiang Mai. [in Thai]

Manuscript Submission
Authors may submit their manuscripts through the Thaido system of the Maejo Agricultural Production Journal
at the following link: https://li01.tci-thaijo.org/index.php/japmju
Contact number: +66 5387 3618
Journal contact address: Maejo Journal of Agricultural Production Office
Rattanakosin 200 Years Building
Faculty of Agricultural Production, Maejo University
63 Moo 4, Nong Han Subdistrict, Sansai District,
Chiang Mai 50290, Thailand
Note: Authors are required to submit a completed Manuscript Submission Registration Form (Form mJAP1)

along with every manuscript submission.
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Manuscript Review and Acceptance

1.

Communication with Authors

All correspondence will primarily be conducted via the email address provided by the corresponding
author. In urgent cases, the Editor-in-Chief may contact the author through the telephone number provided.
Peer Review Process

To be considered for publication, a manuscript must undergo academic quality assessment by at least
three qualified reviewers. The Editorial Board will notify authors of the review decision—either acceptance
or rejection—within 120 days from the date the manuscript is registered in the system.

Editorial Rights

The Editor-in-Chief reserves the right to edit all submitted manuscripts as necessary to ensure consistency
with the journal’s format and standards. In cases where major revisions are required, the Editor-in-Chief will

contact the author to obtain approval before publication.
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