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Smith (2023) stated that integrating artificial intellicence in agriculture significantly

boosts productivity and sustainability.
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Integrating artificial intelligence in agriculture significantly boosts productivity and
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V941304 A8 Tre¥rNTENINUTTInTeANYe e uiuusTintenunenin8198e wiiu 1 ussiia
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far dhusunseawiie 2 919 Fanidhudreuagdurlisudunanuunfaniung 8 dasadnes wd
audewainnszuy win-U Tdlilwadu Tudedd wiewmmedyussna (¢ 7) dflnsastonny
vneu desldiniesmneiinnnaly 3 qa
729819
. psdmnufviesiu iunsfnuiseiiiesiunesdnimg viesdiuiiAsadesiuns
Famasninennssssumilifegatumsiann ssuununanssudsiu fmufifsaiuunds
n3ne1ns mafum madenltuazisnsliliAnaudadu dsil e3sasn SngRssau 1d
na1IlIN
(1 vssvindiun)
aitgriesiulailivgaia aoda mnuddnsiauinaunaiu uazuud e
novauswiaioulaluiy Wegiaue fetulunsiun szuuinumsdsdu uenanaglianug
futhuidunemnanusmygy wd snthusshaudadielmli sl maunanuan
Nngidayayn vseauslniiifivuuaduianzvewmues Tuﬂ;muﬁﬁﬂé’w%’uﬁaizw LNYAT
Fendvdungsruuinunsdsduldsuieanuidumaianisineas :rnnieusnunuiuld
othannuiiaissilussuuinauagdnenmlunis Reneueswesnumsnsliinrminami

9819590137 (9339513NYRTIIY, 2547)

18) d1sdnanansiusinglutenansdu Iseyunududavetenansniaessenis lngseyuiuy
J aaa [ LY ¥ o 1 v = =} 1 = ] (%
WALz UNRNNYBHENANTIUAULIN AINAILATIT 91909l 138 na1aasluy dusuenatsniwiing
W Quoted in %38 Cited by dwmTulENAIAWIANUTENA U7 FITTYUIURUAIYBUDNATIUGY
Naa ¢
309 LAy UNnuw
A29819
Anderson and Plomp (2000) 819fislu wisan Il styan (2547) lalvaaunung
@ % ¥ o - Na oA Y %
vosinweanuIveiseunatliledfiiionsdnnisniug .
Radelet and Sachs (1998) cited by Manason (2004) argued that a combination

of panic, policy mistakes, and poorly designed international rescue programs are the

main criminals that turn the withdrawal of foreign capital ...

19) n199198991n3U e

v s & ¥ v o o < .
msondsluiioniieuszlen | e anlnglild @o/unwana, Yuidou/Dfweuns)

WU (ANNA WIN9A, 18 W.8. 2564)

o nwdangulild (uana, Ywewns, /deu/u)

W (Simplilearn, 2022, February 21)
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ANSIWYULDNETD19D9

6.1 NANLNUNNISEULINANTD19DY LTDA UMD

1) TARUNA1IY “lonansenede” PInaemiinnseamuniey YuInenes 24 wagi Al

2) IHEeesonsildsrsdaimunlisety TnSesddunusisnes InodaianisiSeeddu
SNWINURUUNIUIYNTY

3) TWiSeea1nusienisienansenedeniwingliney wa139m1unA8518n15L8N@158 1989
NNY1DINGY

4) MSNUNLENENTO19DY INUNUTITIALSNVDULENETO 19D ILARES1ENITTAVBUNTLATWAUG Y
duussvindaluvessensiienilidosdluniawin 1.27 wufiwns (0.5 §2) Tnsuugaiily
TH#sATU Hanging Indent TulUsunsy Microsoft Word Lﬁaiﬁlé’iwzﬁgﬂﬁm dloassenis

Tyl TiuussindalUlnelifoaduussyin wardnlitnvuauNITEATEAIUGIEANLLAL

6.2 JULUUMITEULBNENTE1989
6.2.1 wiisdanaly (Book)

sUsuun1wing

Youuanagusie./A w.a. ARuN)./Fondede./MunATeN/Anuiuassinud)./dinium.

sUlUUNMEDINg Y

Last name,/First initial of author./(Year a.f.)./Title of the book/(Edition/ed.)./Publisher.

a ¢ & 4 A g a ¢ & "y Yy a
n1sNAASIN 1 wiadunisnunasusnlaidasszylusianisdneds

A2@Eng

AW Uinyia. (2568). assImenionisudaity. iy wosia Fwnwany,

It WS, (2567). msimuanagnsnIsaalnlugsnaness. il wela dwnaney.

Banta, G. R. (1982). Asian Cropping Systems Research: Microeconomic Evaluation Procedures
(2nd ed). International Development Research Center.

Basra, A. R. (1995). Seed quality: basic mechanisms and agricultural implications. (2nd ed).

Food Products Press.
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6.2.2 vusdaula

FUnuy
Y
Fo/uwwanagues./ (U wa. )./ Tai5o9mitdeon 1wiuatu/@eswla)./driniiui./(Fuadu

PUWNT/50xxx).

Fuatuiand xox dlildszylilunuilbidesas

Rl

onsuanses, L. (2549). MsuTmsnnensypAaiianagys: glleamsunishlUUgus (95939 o
Pz, fuva). U3 Wneesiin drife. (Fuatiufissil 2000).

Laplace, P. S. (1951). A philosophical essay on probabilities (F. W. Truscott & F. L. Emory,
Trans.). Dover. (Original work published 1814).

n3gl nilsFeudanliszyvadusidluntuify

sULuuY
U

Yo/uwanaguua, guua./@ w.a. AU,/ Ferdsde./dinfiui./(Auatuiamit)/oo).

Fuatuiand xox dlildseylilunuilidesas

20819

oy yuuia, guua. (2511). isygmans. Snfiuiunivetdesssumans.

6.2.3 UNAUNTBUNLUMLSED (Book chapter)

sukuun1wing
Fo/uwananuaa/W wa.niun)./Aeun.lw/Aeussansny/(u.n.),/Fendsde/(u./imann)./

dunun.

sULUUNEIBINY Y
Last name,/First initial of author./(Year @a.#.)./Title of the chapter./In Editor/(Eds.),/ Title of

the book./(pp./page rang)./Publisher.
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auifing Angunge. (2557). mielifWs. lu ofAsh ausdy (u.n.), Anaauasaufudiu (u. 41-46).
i THINK GOOD.

finu azepadsaed. (2562). nmsifiudisguasnisinwdiedis. u @'ﬁan’/ﬁmﬁm’f%ﬁ'@n7'5
iiAENEn a0 5193UTeITEIUNIT (1. 89-104). 2TAINSRAN,

Nagahashi, G. (2000). /n vitro and in situ techniques to examine the role of root exudates

during AM fungus-host interactions. In Y. Kapulnik & D. D. Douds Jr. (Eds.), Abuscular
Mycorrhizas: Physiology and Function. (pp. 287-305). Kulwer.

6.2.4 unlunisda (Book chapter) Tusuuuuwisdadianvnsaling

sukuun1wing
Yo/uwanagudaluun./ U weainui).Aeun.Aw/aesussansns/(u.n.) /Fendsde/ (Ruia3an/

FIUIUATINNUN. /U./bau9tin)./URL.

sULUUNYIBINY Y
Last name,/First initial of author./(Year @A.#.)./Title of the chapter./In Editor/(Eds.),/ Title of
the book/(Edition/ed.,/pp./page rang)./URL.

hlaN

UUP3 wauge. (2557). nuesiudndie. Tu Ysw ananlsadl (u.n.), naselvaveen siuginwasmans 2
(nu.2) (ﬂmﬁﬂ%ﬂ‘ﬁl 1, W. 38-42). https://www.2ebook.com/new/ebookReader/index.php.

Royan, J. (2015). Production and preservation of Artemia. In S. Perumal, A. R. Thirunavukkarasu
& P. Pachiappan (Eds.), Advances in marine and brackihwater aquaculture (1*" ed.,
pp. 25-32). https://link.springer.com/book/10.1007/978-81-322-2271-2.

a -4

6.2.5 wilNAodAnnsaling (E-Book)
1) wilsdedannsatind#iliiivav DOI
sukuun1wng

(%
[

Fo/unuananae/Q w.aNNuN)./Foyiide./(FunaTai/AuIuasaniun)./URL.

SULUUNEBING Y

Last name,/First initial of author./(Year a.A.)./Title of the book./(Edition/ed.)./URL.
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UUA3 wauge. (2557). naselvdeeen Wuginwmsmans 2 (nu.2).
https://www.2ebook.com/new/ebookReader/index.php.

Greenberg, J. A. (2023). Innovations in food science research (2nd ed.).

https://www.foodscience world.org/books/innovations-food-science.pdf.

2) wilsdadiannsatindiiivay DOI
sUkuun1lng

Fo/urmanan uea./ (U w.enwui)./Fondsge. /(MW assi/Iuiuns N fu)./https:/doi.

O g/ SOOXXXX.

sULUUNYIBINY Y
Last name,/First initial of author./(Year a.A.)./Title of the book./(Edition/ed.)./https:/doi.
Or'g/XXXXXXXX.
720819
finen a3qu. (2566). nannisuazuualiumaluladoinisgalny (Ruras it 2).
https://doi.org/10.1007/ 978-3-030-12345-6.
Adams, M. J. (2022). Contemporary perspectives in food biotechnology (4th ed.).
https://doi.org/ 10.1016/B978-0-12-345678-9.00001-5.

6.2.6 UNAUIUITE15 Journal Articles)

1) unailuasarsuuuguian/Bdinnselindiilifivay DO

sUsuun1wing

Yo /umanagueaa./U w.a.nRun).Aeunau./79275973,/avvesliuitariatu) Lauvi,

sUlUuMEDINg Y

Lastname,/First initial of author./(Year a.a.)./Title. Journal, Volume(lssue),/Pages.

29814

~ ° v a a & o sy a4
NAUT U LA ?U']EQJ LAduWIMUN. (2567). ﬂ'ﬁ@]@uau@@%qﬁaiijvmqﬂaﬂLlla@WUﬁq“U']TVlLﬁ@llf’]mﬂ']w

| o

WANAIAURBAITNILAUNITIBNAIE PEG 6000. 2758751nWAsWIEaa1nad, 42(2), 163-172.

9
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Passara, H., Sittichock, S., Puwanard, C., Sinthusiri, J., Moungthipmalai, T., Murata, K., &
Soonwera, M. (2025). Anise and fennel essential oils and their combination as natural
and safe housefly repellents. Insects, 16(1), 23-38.

Kilaso, M. (2022). Toxicity for control of Frankliniella schultzei and Selenothrips rubrocinctus
(Thysanoptera: Thripidae) of several common synthetic insecticides. Florida
Entomologist, 105(2), 155-159.

Uddin, S. N., Ghosh, S., Maity, J. (2016). Length weight relationship and condition factor of
Penaeus monodon (Fabricius, 1798) from Digha coast, West Bengal, India.

International Journal of Fisheries and Aquatic Studies, 4(3), 168-172.

2) unarsilunsarsuuuguiau/didnnsetindndivav DOI

sUsuun1wing
= D2 = Aa e A = a6 a o v
9 WINANAKLAL./(U WAANUN)./FDUNAIN./T9779577,/180003UNUN(ATNAVY),/Lavunun./

https:/doi. org/xxxxxxx.

sUluuMEdInNg e
Last name,/First initial of author./(Year a.A.)./Title. Journal, Volume(lssue),/Pages./
https:/doi. org/xxxxxxx.

A20E19

USE4Y waanes. (2566). navesnsiiludunidsenandntnvenusalunniangiueanidswnile
vosusewalneg. 2958757 mansuazinaluladnisinems, 30(1), 45-56. https://doi.org/
10.14456/jast.2023.005.

Ray, A. J. & Lotz, J. M. (2017). Shrimp (Litopenaeus vannamei) production and stable isotope
dynamics in clear-water recirculating aquaculture systems versus biofloc systems.
Aquaculture Research, 62(1), 1-9. https://doi.org/ 10.1111/are.13262.

Tsutsui, I., Aue-umneoy, D., Pinphoo, P., Thuamsuwan, W., Janeauksorn, K., Meethong, G.,
Keattanaworada, P., Songphatkaew, J., Ganmanee, M., Abe, O., & Hamano, K. (2020).
Use of a filamentous green alga (Chaetomorpha sp.) and microsnail (Stenothyra sp.)
as feed at an early stage of intensive aquaculture promotes growth performance,
artificial feed efficiency, and profitability of giant tiger prawn (Penaeus monodon).

PLOS ONE, 31, 1-16. https://doi.org/10.1371/journal.pone.0244607.
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Gamboa-Delgado, J., Vay, L. L. (2009). Artemia replacement in co-feeding regimes for mysis
and postlarval stages of Litopenaeus vannamei: Nutritional contribution of inert diets
to tissue growth as indicated by natural carbon stable isotopes. Aquaculture, 297,

128-135. http://dx.doi.org/10.1016/j.aquaculture.2009.09.009.

6.2.7  51891UN5UTEYUBIIYING (Proceeding)

1) Tuguuuuguidunidsda (Book chapter)

sUwuunelng
Fo/umanaguse./@ w.a. 1N/ AeEe/lw/Aeussunsnis/(u.n)viserheny,/7en)5Use ./

(W./L@uuN)./adn U,

sULUUNYIBINY Y
Last name,/First initial of author. (Year a.¢.)./Title./In/ Editor /(Ed. %38 Eds.), Conference
Name./(pp./page rang)./Location.
20819
ANSUANG AndAuns, 9558130 1IBNTUNS, uag wawn 89717, (2563). NATDINIINTZAUNITIBNIAN
fugFnetmiindiamenmyenmamiudaiugin. Ty anidumeluladnszasmndndinm
MIa1ANTEY, AnsnAluladn1sinens, $I69IUNITUTEINITYINI SN A TNIL DN 1Y)
AammIsaInsea ased 7 (u. 163-168). an1dumaluladnszaeundidigumms
a1ANsEdl, NTUNNLMIUAS.
Deci, E. L., & Ryan, R. M. (1991). A motivational approach to self: Integration in personality. In
R. Dienstbier (Ed.), Nebraska Symposium on Motivation: Vol. 38. Perspectives on

motivation (pp. 237-288). University of Nebraska Press.

2) TugUuuunsans

sUsuun1wing
Yo/umanagusie./A w.a. AN/ Aelses/TeiTe808./F99715773,/8vvest(avnatu)auvin./
URL.

sULUUNYIDINY Y
Last name,/First initial of author./(Year a.@.)./Title. Journal:/Sub-title,

Volume(lssue),/Pages./URL.
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Herculano-Houzel, S., Collins, C. E., Wong, P., Kaas, J. H., & Lent, R. (2008). The basic
nonuniformity of the cerebral cortex. Proceedings of the National Academy of

Sciences 105, 12593-12598. https://doi.org/10.1073/pnas.0805417105.

6.2.8 Anelnus (Theses & Dissertations)

a 4

1) AnerdnususynefUndinuazineinusuigyiuindudin alilaanud

sUkuun1lng

& A

Yo/umanaguaa./ A w.a. Awewns)./TaInerdnus/AnendinusUsyanuldadalilaatuivie

v 9

a a s A % a M yaa 6. ™ a Y
WeninusUsggrumTaudialilaanui] Asuninede.

sULUUNYIBINY Y
Last name,/First initial of author./(Year a.¢.)./Title/[Unpublished doctoral or master’s

thesis]./Name of the Institution awarding the degree.

720819
slgunet Useduna. (2565). NavesarsannaInaenldnulanensnimuaznisaIununsiindunialy

6.

dnaaansuneadauss [verdnusUsygrumdunelilaaiud]. sardumalulagnszasy
NANNAUNITAIANTEUA.

Harris, L. (2014). Instructional leadership perceptions and practices of elementary school
leaders [Unpublished doctoral dissertation]. University of Virginia.

L

udinaniuled (lioglu

a

2) AIneinusUsygyrnutadauazinerdnusUsyyium
grudoyaanigive)
sukuun1wing

a A

Fo/urmanan e/ (U w.enwmeuns)./geIng1dwus/[AnerdnusUsyainu] vudn 13e

oo q

e tnusUSyumUudn,/Aeuvninends]./Aeiuled./URL.

sULUUNYIDINY Y
Last name,/First initial of author./(Year A.@.)./ Title of the thesis/[Doctoral dissertation or

Master’s thesis,/Name of University]./Name of Website./URL.
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Aa@Eing

fawssns efvuthywn. (2548). SnswavesnisliFedsaueeuladluiviisugeaussouslunisusms
anAIaaiug [nerdnususyanuvnUngin, inine1desssuaans]. afminensasaume
Slanyselindueaun1Ine18usssuAEnS.
https://digital.library.tu.ac.th/tu_dc/frontend/Info/item/dc:169275.

Zambrano-Vazquez, L. (2016). The interaction of state and trait worry on response
monitoring in those with worry and obsessive-compulsive symptoms [Doctoral
dissertation, University of Arizonal]. UA Campus Repository.

https://repository.arizona.edu/handle/10150/620615.

3) AmeninusUiyyinuiadiauazinginususyaumdudnaingrudeyaaniaive

v bl

sUsuun1wing

'
& a a

Yo/umanan e/ (U w.a. Aweuns)./ToTngrdwus/(Muneiay UM n3e avaidudy )/

a A a a

a a s 1a a o 5§ 1a v a =~ a (Y =~
(I UNUsUS 10w Ua9n MS9INe1UNUsUS Y NMmUMeIa,/Aoun1ingnasl./ae

o 4

Futoya.

sULUUNYIBINY Y
Last name,/First initial of author./(Year A.@.)./Title of the thesis/( UMI Publication
No.)/[Doctoral dissertation or Master’s thesis, Name of University]./Name of
Database.
#1819
0381 whndl. (2569). HavesnIssnIsihdenansnd Il pmTeneua1s (Mneay 28400123)
[neniinusuIyanumyadin, imIngdeuisais). g1udeya EBSCO Open Dissertations.
Kabir, J. M. (2016). Factors influencing customer satisfaction at a fast food hamburger chain:
The relationship between customer satisfaction and customer loyalty (Publication No.
10169573) [Doctoral dissertation, Wilmington University]. ProQuest Dissertations &
Theses Global.
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sUkuun1ng
%a/umaqaﬁuawiim%ms,/(u.ﬂ.) w39 (§3usin)./@ WA ARUN)./Fomiede aui /(Raminddl/
Sruunadifu)./diniu.
sUluuNMEDINg Y
Last name,/First initial of author/(Ed. or Comp.)./(Year a.@.)./Title of the book. Vol. x/
(Edition ed.). Publisher.
(e DIIMN
auwe W, (U.n.). (2565). msnwnsdadulugininedens Susandeddd. i 1. (Rusinded 2).
AN LN ING UL UATANERS.
Jaidee, S. (Ed.). (2022). Sustainable agriculture in Southeast Asia. Vol. 1. (2nd ed.). Kasetsart

University Press.

6.2.10 318UNTTUTTYN UNANNIINUHD

sUsuun1wing
Fo/uwanagilouunaiu./@ weaavun)./dounaiiu./lu/de/uuanaunanisde

(US5UNSNNS),/Tavilida/ (MUNATIN/INUIUASINAUN, /1. /tau i) /AN n.

sUlUUNMEdINg Y
Last name,/First initial./(Year a.¢.)./Title of the article./In First initial./Last name/(Ed.), Title
of the book/(Edition,/pp./page range)./Publisher.

o/ [l

AIDYIY

gl eiany®. (2566). wuamnmsiaununsevseslulsunalne. Tu auvie 1]9d (Ussansng),
899U TUTE U TTINITINEATUAITIF AT 10 (Ruriafadl 1, u. 112-120). dridniani
IRV RN YATANARAS.

Srisombat, N. (2023). Approaches to developing smart agriculture in Thailand. In S. Jaidee
(Ed.), Proceedings of the 10th National Agricultural Conference (1st ed., pp. 112-120).

Kasetsart University Press.

AnzAlUlagn1TNERs andumalulagnszasuinaldinunmsaInnsed



AtleUgviiay/lAseau seAuUSyns w.e. 2568

6.2.11 Un39158i (Review)

sUkuun1ng
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WIA5927158715IMUNUNI9758], /AN (RUUN), /Aaunti.

sUluuNMEDINg Y

Last name, First initial of reviewer. (Year a.A.). Title of review/[Review of the book/film
Title of work, by Author/Director]. Title of Source, volumel(issue), page range.

A9
Ante AR, (2565). MIUABUNIUYDITUUNINE: UMINTANEIED LNYATNITULUIBUIAR Lag As.
auye WA [UnIansel inwwsnssuumsawIag, tny auwe 1fl. 2959753090, 12(2), 115-

118.

Smith, J. (2022). Reimagining rural life: A review of The Farming Revolution [Review of the
book The farming revolution, by R. Leel. Journal of Agricultural Thought, 10(2), 134-

137.

6.2.12 wmﬂﬂumimnsu (Encyclopedia Article)

sUsuun1wing

Fo/uwanagieu./ A w.e.)./Aeunanu/lu/Pe/unuanaussausnis Gd)/(u.n.),/7e §15719nsa/
(RUNATI/WIUATITRUN, /1 Aauvi)./aauiniam/drdnfiam,

sUlUuMEdINg Y

Last name,/First initial./(Year a.A.)./Title of entry./In/First initial./Last name of Editor
(Ed.),/Title of encyclopedia/(Edition,/pp./xx—xx)./Place published:/Publisher.

S9N 2, .

N

819

QJE

Ay WAl (2562). 1nwnsBunse. Tu auvie wawad (U.n.), a1sunsuinyasing (iuse

123-128). NFUMN: EUNAUAUNNING RN UATANERNS,
Hok, F. (2000). Organic farming. In R. Ear (Ed.), Encyclopedia of sustainable agriculture (2nd

ed., pp. 145-150). Bangkok: AgriPress.

AnzAlUlagn1TNERs andumalulagnszasuinaldinunmsaInnsed



AtleUgviiay/lAseau seAuUSyns w.e. 2568

6.2.13 $1%AYLUNW

sunuumlng
Fonszsvlndli/ngnsznsivusenmiea/seitoy. AnUsenield, Ju wiew). 57999 1MUNY), LN

(eud), ntusn-vithaaving. URL (614)

sULUuN DN
Title of Act/Ministerial Regulation/Announcement/Regulation. (Year, Month Day). Royal
Thai Government Gazette, volume(issue), pages. URL (if available)
#1819
WsziwﬁmﬁjﬁﬂammﬁammLamamﬂmqmiﬁﬂm WA 2561. (2561, 13 WeuA1AN). 57917997
YN, 136(33n). 1-18.
Higher Education Act B.E. 2562. (2019, May 1). Royal Thai Government Gazette, 136(57a), 10—
35. https://www.ratchakitcha.soc.go.th/DATA/PDF/2562/A/057/T 0010.PDF

6.2.14 unanuluniiedonun (Newspaper)

sukuun1wing

Yo/ uuanag e/ w.a,/3u/iseu). Aenaduil./ FomiFeiiud,/aunti.

Y

sULUUNYIBINY Y
Last name,/First initial./(Year (A.A.), Month Day)./Title of the article./Name of
Newspaper,/page number(s).
finaeg
Usvash sauztfunt. 2539, 17 sanay. msteduldusanu suuuuiideased. udvusigiu. 21-22
WN3e9bng mesau. 2538, 6 uNSIAN. NSUIVINITY v‘hﬁwL%QwangﬂﬂLﬁaLﬁaﬁumaﬁmﬁuﬁ: AU TN,
A, 11.
Gold, D. (1985, 21 May). New Focus on Multiple Personality. New York Times, 1-6.
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sUkuun1ng
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N84
N3¢ Wu
https://www.thairath.co.th/news/local/central/1234567.
Wong, T. (2023, October 12). Smart farming tech reshapes rural Thailand. Bangkok Post.

https://www.bangkokpost.com/thailand/general/123456.
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Department of Agriculture. (2022). Organic vegetable cultivation guide [Brochure]. Ministry of
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Foundation.
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University.
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Royal Thai Survey Department. (2018). Topographic map of Chiang Mai Province, 1:50,000
[Map]. Bangkok: Royal Thai Survey Department.
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Department of Agricultural Extension. (2022, August 5). Guidelines for dry-season crop
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mhsnugesluningy waedsineglunsutun wihastsnglensenmsey Wddensuiy
fusis drudevesminsnudeslildlidiuvesiinm

A20819 NIUUTEIN
AUNNULIATTIULAEFUA N YATUAT DM THINYF
NIENTIUNYATUATEANNTA]
8) #litlusa WideuTodoslusiumisuss
A9 ssaldugIuUssmAlneaIntaeInNIe
Merriam-Webster’s dictionary

9) wilsdefifianzdoussandnis (editon) %30539UT74 (compiler) HdguusIansn1sunu

Auvdause wagldrdn “un.” vve “dsiuTin” Tuenansniwlng vise Ed. vise Eds. vi3e

compiler @miutenarsnmwdingulasldliluiaiomune 2adu seantoussundnisau

gaving

AnzAlUlagn1TNERs andumalulagnszasuinaldinunmsaInnsed



AtleUgviiay/lAseau seAuUSyns w.e. 2568

]

20819 iU A3sell (u.n.)
Robinson, D.N. (Ed.)
Manning, A. and Dawkins, M.S. (Eds.)
10) Fusieflfunsusaliliunuudsmaivnngluienans
§120819
ULE. (unaele). 2496, FIuved 1448, TuTinsadt 3. nszuAs - ASTINEN.
11) tenansuda Iilddeusianion drudeiuualildlindsdeFonhdnedin “ula :1nEes . 1ng
.7 W38 “translated from ..by..” 38 “Wlalag” “translated by” e “UWlanazisauises
Tne” Tunsdldvsuiedeud

12) UavedIuilneLAIamueuinnia (period) “ . 7
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Cottrell, S. (2019). The study skills handbook (5th ed.). Palgrave Macmillan.
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Degree Bachelor of Science (Agricuture)
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ABSTRACT

This experiment aimed to investigate the quality of seeds coated with microbial
biopesticides and to study the effectiveness of seeds coated with microbial biopesticides in
controlling soilborne damping-off disease in tomato seedlings. The experiment was using a
Completely Randomized Design (CRD) with four replications, consisting of four methods:
uncoated seeds (control method), seeds coated with HPMC (control method), seeds coated
with Trichoderma asperellum, and seeds coated with Bacillus subtilis. The experimental
procedure involved soaking the seeds in 0.6% Sodium hypochlorite for 5 minutes, rinsing them
three times with sterilized distilled water, and then air-drying them in a sterile cabinet. The
coating substance was prepared by dissolving 1% HPMC in 100 milliliters of distilled water, then
mixing the HPMC solution with a spore suspension of T. asperellum at a concentration of 10°
spores per milliliter and a quantity of 25 milliliters, and a bacteria suspension of B. subtilis at a
concentration of 10° cells per milliliter and a quantity of 25 milliliters. The seeds were then
coated using a rotary coater at a coating rate of 180 milliliters per 1 kilogram of seeds.
Subsequently, all coated seeds from each method were dried to their initial moisture level by
air-drying at room temperature for 48 hours. The seeds, both coated and uncoated, were divided
into three parts: the first part was tested for microbial viability on the seed surface after coating,
the second part was examined for seed quality after coating, and the third part was tested for
the effectiveness of seeds coated with microbial biopesticides in controlling damping-off disease
in tomato seedlings. The results showed that coating seeds with microbial biopesticides did not
affect the viability of microbes and the quality of the seeds after coating. Moreover, it could
control soilborne damping-off disease in tomato seedlings, with the method of coating seeds

with B. subtilis being the most effective in controlling the disease.

Keywords: T. asperellum, B. subtilis, seed enhancement, Plant Protection
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AUYI0lveINTESUNIELALAANUHAT NS IEWIANATIYINITHALAIUTALULINEITUY oo

AnzAlUlagn1TNERs andumalulagnszasuinaldinunmsaInnsed



Aledymiiiay/laseanu seaudSyang w.e. 2568

o o

- 7788799 14 (N1FANIINTWHALATIG) -

(DU 1 USTNA)

_GE Bacillus sp. KP11

Bacillus sp. S6
‘Bacillus siamensis KCTC 13613T(ATVF01000043)
‘Bacillus velezensis CR-502T(AY603658)
Bacillus subtilis subsp. subtilis NCIB 3610T(ABQL01000001)
20 33 — Bacillus sp. S13
74 Bacillus sp. B12
69 _:Bacillus sp. B13
Bacillus nakamurai NRRL B-41091T(LSAZ01000028)
‘Bacillus atrophaeus JCM 9070T(AB021181)
‘Bacillus glvcinifermentans GO-13T(LECW01000063)
9 10(_:Baci]/us licheniformis ATCC 14580T(AE017333)
94 Bacillus sonorensis NBRC 101234T(AYTN01000016)
‘Bacillus pumilus ATCC 7061T(ABRX01000007)
99_|:Bacilh/s safensis subsp. safensisFO-36bT(ASID01000027)
73 ‘Bacillus safensis subsp. osmophilus BC09T(K'Y990920)
_:Bacillus tovonensis BCT-7112T(CP006863)
Bacillus mobilis 0711P9-1T(MACF01000036)
‘Bacillus thuringiensis ATCC 10792T(ACNF01000156)
10 ‘Bacillus mycoides DSM 2048T(ACMU01000002)
‘Bacillus proteolvticus TD42T(MACH01000033)
‘Bacillus paramycoides NH24A2T(MAOI01000012)
Bacillus sp. B4
_|:Bacillus cereus ATCC 14579T(AE016877)
Bacillus wiedmannii FSL W8-0169T(LOBC01000053)
Eschericia coli ATCC 117757(X80725)

AW 4.1 puduiusneITannsvesuuaise Bacillus B13, S6, B4, B12, S13 uaz KP11 uaz
naufiiades TnpdeBennmsiesgiidrduiua 165 rDNA

fian: Sorapukdee et al. (2020)

(13U 1 USSYIR)

Waanusal
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o

A
Y

Al 4.2 wadwdenanlulasaiadalativaglaa (MCO) (A) uagldnsendsfatuannguenuny (B)
naufliaa MCC 5% (C) waznauilldiaa MCC 10% (D)
fian: Sorapukdee et al. (2023)
(13U 1 US99IR)
SIDAIIFBLU e (il 4.3)

(AU 1 U9IN)

(A) Enzyme B13 (B) Enzyme S6
60 60
. 50 1 _ 50 +
Z T
5 40 %’ 40 +[ T - * *
2 2 T T
€ 30 S 30 4 B
3 3
—5 20 ﬁ 20 -+
10 10 +
0 0
0 25 5 10 0 2.5 5 10
Enzyme concentration (U/mL) Enzyme concentration (U/mL)

a [

AN 4.3 M3UszuAsaReu (Shear force) lutllaungiiinunisusiuuileniigamail 4°C 1y
van 5 u lngldieulusl B13 (A) uaz S6 (B)

fian: Sorapukdee et al. (2024)
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o

ed._

............................................................................................................................. (715197 4.1)
(13U 1 UsS9IR)
A5197 4.1 dhulszneumaaiiveniiodniUszansig o
Uszuomilodns AT (%) TUshu (%) TosTu (%) 101 (%)
e 60.0 17.5 22.0 0.9
dovy 42.0 11.9 45 0.6
el 66.0 20.2 12.6 1.0
ileudn 52.8 16.2 30.0 1.0
dleung 56.0 15.7 22.7 0.8
fian: ey wwduned uaz 95u0 Sauuun (2563)
(13U 1 UsSYIR)
e 1 LY RS
.......................................................................................................................... (9197991 4.2)
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AN519% 4.2 HaveIN15iea MCC Wanawnulvdululdnsendlatumednwaznianieninwaziadl

ANILATIEI NENAIUAIY 5% MCC gel 10% MCC gel

A1 pH 2adldnsen 6.30+0.06%1% 6.20+0.02° 6.25+0.05°
gt mdnisgis (%) 2.22+0.15° 2.44+2.2%° 3.00+0.16°
dlasailoduia (Texture Profile Analysis)

- Hardness (N) 19.96+2.94° 18.61+1.36° 24.28+1.99°

- Cohesiveness (ratio) 0.66+0.04° 0.72+0.06° 0.68+0.02°

- Gumminess (N) 13.09+1.33° 13.40+1.51° 16.71+1.61°

- Springiness (ratio) 0.86+0.02° 0.88+0.06° 0.84+0.04°

- Chewiness (N) 11.27+0.95° 11.81+1.07° 14.18+1.85°
duealdnsen

- Lightness (L) 66.25+0.39° 64.52+1.38% 63.60+0.37°

- Redness (%) 4.43+0.18° 4.78+0.39° 4.21+0.34°

- Yellowness (b*) 18.15+0.69° 17.18+0.69%° 16.29+0.35°
TBRARS (mg MDA/ kg sample) 2.33+0.44° 1.46+0.01° 0.90+0.02°

Y PN ' 1Y) a v ! | Ao o W aa
mams}'i‘v]LLmﬂ@WQﬂuTuLLaameﬂummmLLmﬂmqa&muuaa’mwNam (P<0.05)

21 < I a 1 ‘:4' 1 a
ALEARTUANRAY + FIUUBIVUNINTFIUTVOIABLYANIINGR (N = 3)

fian: Sorapukdee et al. (2023)
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o

- finagnen 15 (agUnauazdalauauue) -
o
unn 5

agﬂwauaz%’maummz (Conclusion and Suggestion)
5.1 agunanisinen

k74
5.2 UalduaLuy
...................... (%Q‘UBUSSﬂ@Uﬁ’JEJ YDLAUDLULIINHNANITANWILATTBLEUBLUEEIMSUNISANYI

asoly)
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]

Qi

- finaEnan 16 (UsziRgAne) -

UsedRgAnen
?ia-muaqa DUI/UNEATY
ﬁagj LAY oo U FAUB.eeerereer e SIaI%2 12
SNE 01 SHALUTYRY oo
LWWASINTANI 1 062-X0xxxxx
JumauliAn ;28 @9AN 25xx
ASANEN C WAL 25xx-25XX FSansAanuseiudsuAnunoudu
QNI 35 T FIATO e
© WA 25Xx-25%X dSansAnusesudsendnwineulany
LU e RN o1
©.A.25Xx-25XX dusansfnunseaulsang
INUIANFATUUNA (oo S8 K[ T )
AN/ AN s AEALLLAENISINYAS

anUumaluladnszaeuna A saIanseds
WueaIANTEUe WAAANTEUs ATENNUMIUAT 10520
o/ Y a
3198 (D)
NUNITANEYT 1 e

(23)
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o

AMANUIN V.

4 1
LUUWBINNNE)
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o

LUUWDSYU N, 1.1

o Y o Y a
wuuAFasauaiatalynintay/Iaseenu

AnzwAlulagn1sinens aandumalulagnszaaunaidnnamnisaiansels

T3 OO FVUNIY Yoo
NANGAT (2 YT oo FVUNIUN oo
FBUNANET (UIE/UNIENVUN) oo SRAUTEIIRA Do,
(UNE/UNETI/UND) oo FRRUTZDN Y e
(UB/UNTATI/UND) oo THRUTLDN Do
v v oA
R T T R AR AL 113 NSO
(MIVDANEY) orvveveeeeeenenemmmesmssssssssss s e
1083191215 NUTNHIUYAINLAY/TATINM oo e
21271358NUTN 5 IUTYARAY/ AT (BT oo
(G V2T (21T ) N
(oo esss e sssssssesne )
Voo ] .
AUNUSUTDINTITNTIVFDUBALLRIUBDUVD1919158NUS N
G R  CR O R ET AT ETA R ) N
(oo seeeesesssssesee e )
Yo oo .

**yyagumg) : Wadauuesu ny. 1.1 fonnsdiuRnvouTdnaymiaw/lnseny
Y o
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LUUNBDSY N, 1.2

wuuAFavesaulaT s gAY/ laseeu

AngnAlulagnisinens dartunalulagnszasuinandinummisaianseds

7 125 L OO FNYNIY e e
NANEGAT (2 UTYY) oo ANUNIY .o e
FOUNANE (WI/UNEID/UI) oo SHAUTENN Do
(UNE/UNANVVUND) oo FAUTEAIN Y.,
(UNE/UNAVVUN) oo FHAUTEAIN Y.

v v oA
wtaisae (Mwlne)

U e VI e, QU VDYoo,
G Tz 12 R ) N
(e )
S R o,
[ a’d' =1 o
ATUIHSUNTIYU e e veneens 2191358NUSne Uy iae/1As99u
NANISEIUYBIUNANEI
] s

[ sleeiifouly (szyteula)

L1 lsinnu dnh@anwdesaniunisveaoulminnslulafuiun

AUIUSUTDINANTEDU
315 Usesunssunsaaulases syt lassnu
AU e nssunsaUlases Uity 1aTsu
AU e nssunsaeulases ey lassnu
AU oo nssunsaeulaseslauiiay/lassnu

**yqging : ihuuunesu nw. 1.2 wuuyhelasshadymiiey/lassnuatuauysel
o U
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wuunasy ny. 1.3 wuuusziiulaseinslyminay/laseau

anzmalulagnisinens aartumalulagnszasundnudinummisainnszds

T3 Y AVUNIY N
NANGAT (2 YT oo TS KT 0 VOSSO
1. FVDUYMINAY (DN NG oo

/lAs991u

2
ge
:’Q
1)
]
<
-
<.
@
=
-
z
2
2
D

2. YaunAnw

watan1susziiu o 32AUNTUsEIIU (Rubric Score) AZLUU
1. ?iaﬂ’liﬁ%auaﬁmm 10 10-9 AZLLUU 8-7 ASLLUU 6-5 AzLUU 4-3 AZLUU
#8973 11 ladne ATUINU QNFd do AsutUlnesIN fivoRnnan 3o Joyalsigneas Fovn
thanla mnzamsn | Aefifeunmisadnties doliidaauunsgn AN ALY
2. a%ﬂqiﬁ%ﬂu@ 10 10-9 AZLLUY 8-7 ASLLUU 6-5 AzLUU 4-3 AZLUU
ligwalad yoades | ligwilefieltn wad | gudlediodilntne ya guiledio/linuey wa
yAaNG WGEHGTRERH] Uunana flsnalad fndn e1ualadilundn
3. Lﬁlaﬁ’]%qﬂa?ﬂﬂqi 10 10-9 AZLUY 8-7 AZLLUU 6-5 ATLUU 4-3 AZLUU
o139 nnusvasiuas GRIERN! GLELELRMM donARpIiuLIEIl | donanedfiuuledIy
IPMsaennfoaiy Tailaunla uhludntey wAlaunsau wAlann
4. USuaanu 10 10-9 AZLLUU 8-7 AZLLUU 6-5 AzLUU 4-3 ATLUY
LALNEEL ASUAIU Junans HounInAnnis Titfigsne
5. ANLSEUSDY 10 10-9 AzMUY 8-7 AZLUY 6-5 AZLUY 4-3 AZUUY
Lififfin dngunuu- AR <10 90 WA ARA >10 90 WA FARA >10 90
Shedagneiesasudnu | jUuuu-d1edadnties | guuuu-sheBaiunans wAFULUU-919830N
6. AR 10 10-9 AzuuU 8-7 AZUUY 6-5 AZLUY 4-3 AZUUY
1 laun wWlavunang \Wlatioy laidnlaiae
1. ﬂ'ﬁ@]ﬁ]‘U?’hﬂ'ﬂJ 5 5 Aznuu 4 AZLLUU 3 AZLUY 2 AZLLUUY
pauAawle fAxnn naudaule @ pauaule Utunang paumauly tey
8. mimmmnm* 5 5 Aznuu 4 AZLLUU 3 AZLUY 2 ASLLUU
<30 i 230 Junft Yo 10-15 wnil 8-9 %50 16-17 WMl | 6-7 w39 18-19 uT¥l | <6 w3e >19 Uil
JAUASLLUU 70
azuuuAnly % 30

**yyaging) : Widsuuunesu nw. 1.3 Me1ansduinunlymiiias/lasenuy
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L RUQYMINAY  (DIUILVIB) oo e
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(DVGVTINGE) oeovveeeerrreeeeeeesss e

2. ganiunig
2.1 ¥arinfnwn

swatnAne Yo-uuana
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AZBUUIINAUSNTTUNITADY  AZWUUTA oo AZLUY (AZUUULAL 30)
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- LATATILD oo
>80 = A ] s
75-799 = B+ ] laisinu
70-749 = B
65-699 = C+ o
AYD. oo,
60-649 = C e
(1313539nU3n1)
55-599 = D+ ,
0_519 - D U, YA A
fMAins0 = F

o

“y9gumg) - Widsuuunesu nw. 1.4 Ne11sdisuRaverindaymiiialasany
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