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Abstract

Prevention and control of pests by biological products is one option that can
reduce or replace the use of agricultural chemicals to produce safe products.
Streptomyces TM32 can inhibit various types of plant pathogenic fungi and produce
substances that promote plant growth. Therefore, this research aims to develop a
biological product formula to inhibit the fungal growth that causes disease on plant roots
from Streptomyces TM32 by comparing the methods of preserving them for
development into four biological product formulas (1. Cooked rice, 2. wheat flour and
Dolomite (6:3), 3. Talcum and CMC (2:1) and 4. Rice flour, Palm oil and Sucrose (87:3:10)
volume-by-volume ratio). The survival of biological products was tested in each formula
under temperature storage conditions at 10 and 35°C for 14, 28, and 42 days with the
spread plate technique. The results found that formula 1 (Cooked rice), when stored at
35°C for 14 days, had the highest amount of germs remaining, equal to 6.71 + 0.08 log
CFU/g. Therefore, formula 1 was used to test the effectiveness of biological products in
inhibiting fungal growth in plants. The experimental set was divided into four sets:
unsterilized soil with no added biological agents (Experimental set 1) and with biological
products (Experimental set 2), sterilized soil without added biological agents
(Experimental set 3) and with biological products added (Experimental set 4). The
experiment was performed in a relative humidity condition of 70%, temperature of 25°C

and watering every 2 days for 35 days to compare germination percentages and to
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compare average height of plant (chili plant). The results showed that the second
experimental set had the highest germination rate (80%). However, the average height
of chili plants after 35 days in this experimental set was lower than that of the control

set that had not been inoculated (Experimental sets 1 and 3).

Keywords: biological products, biological control of plant diseases, plant pathogenic

fungi, streptomyces
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anuddymedinmlussuuinemaiusazmain Tneflunumiiddglunisineaslunanesu
WU MsmuAuAngiy nErasTiTiusslovivietisduasunisaiayvesiis Ing Streptomyces
™32 WuneniluuafiSefiuenldanauusnaseusinuiud (Curcuma longa L) dgn3
Tumsdudsgdunidlivarseiin 09 1Wesinelsamnumilugnamns (Havea brasiliensis) oy
Alternaria alternata TISTR 3435 uana1ni Ssansaadasdaasunsiaiyveiivdndie
(Nakaew et al., 2015) 3MnN15IATIEITRLATIUNYDY Streptomyces TM32 wuiiBuiianunse
asvansmuvusladlavainuaisvidn (Nakaew et al.,, 2019) ﬁﬁﬁumu%’aﬂ%gqﬁﬁqﬁi'mqﬂizaqﬁ
Wiaf nunavesdlulszneuesansludafaeifi dnenissendinves Streptomyces TM32 uaw

Anwinavesidaeidemsduaiumsaigresimionanniluandituridugarennalsaiialuiu

F/ANLUNTITY
1. msfnwdnunznsduguine vende Streptomyces TM32
LWWL?QJENL‘TIVE] Streptomyces TM32 UU81%13 Hickey-Tresner Agar (HT agar) Uud
pamndl 30°C lunan 5 Yu dunednvadaladuassuiinna mnd uinwdnuaradosvoade
Tneldwaiinn1stnalas (inclined cover slip) Ganged crystal violet waatluAnwinieldndes
QamssAtiiidwens 1000 i
2. nswleuTensdures Streptomyces TM32 LilenanT o]
LW’]%L?TENL%IE) Streptomyces TM32 UUBIM1T HT agar ﬂuﬁqmwgﬁ 30°C 1Jurian
5 4u 1% cork borer ﬁmiﬁlﬂu%umqﬂamumﬁuﬂhuqu&?ﬂaw 6 fadwns thldwnzdedy
211156187 International Streptomyces project medium 2 (ISP2) Tneldusunande 5 du
#oUTNIAT 300 fladdns thlutuuuiaies Shaking incubator fiANuEI38v 150 rpm gauvigdl
30°C WWuan 14 Yy thewnsmaaiikiumsimeiesnyhnisumissdeninui$s 5000 rpm
Viqmugﬁ 30°C \unan 8 wiiliieusnwad thwadiilduildvnuialausuing 500 Saddns
nniuduinduiivaende Uunns 300 fadans wartusuiugadisududaeds 10-fold
serial dilution MiszfumIILFeans 7 10° - 107 aamiwian spread aSUURIMINE9T HT agar
AuiFoeay 2 8
3. navesdiulsznauvesasiuiafusiiidnenssentdinues Streptomyces TM32
MnsSouiisulseaniamuetesdusenovdmsulivhindnerififdunanves

wuAiSe Streptomyces TM32 IaglUTeuliigunsdu 4 gasauandlun1sieil 1 (Table 1)
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nsegeniaamnd 121°C agldmnudu 15 byin? Wuaan 15 wiil andunauiessiu
U84 Streptomyces TM32 fieglugtuvuigaduriuasgludndulasasldiivesnusenay
winzgns lngAmundnmdiuna 1 38885 : 20 n3u naulildiuwdiwdsussyvewauasly

'
¢ a

039U&en (polyethylene, PE) neag 10 nu tAudg 10 o3iasigdduruead i id3n
(logCFU/g) 104 Streptomyces TM32 Tufudl 0 14 28 waz 42 daemnaila total plate count
UUDIMNIHIIERS HT agar e cycloheximide wa nalidixic Anuutugavie 50 pg/ml
Ualiflgamndl 35°C fetliuFouiisumaifvinuilgamgd 10 ua 35°C uanfudogasiuau
3 glunsagganisnaes JiaTedemuulsusiuvesdeyadas ANOVA uasiFouiisunaa
uAnsnsvesAlad slneds Tukey’s test Aszsumnudesiufosas 95 Jinsgridoyalagly

IUiLLﬂiMﬁﬂL%ﬁ]gULﬁaﬂixmamamqaaa Minitab version 21 (Minitab Inc., USA)

Table 1 Components of each biological formula

Formula Components

1 Cooked rice 500 g

2 Wheat flour 300 g, Dolomite 150 ¢

3 Talcum 200 g, CMC 100 g

4 Rice flour 348 g, Palm oil 12 g, Sucrose 40 ¢

4. ﬂﬁmaauUisaw%mmaﬁaﬁmﬁﬂumiddLa%mmiqamuauuﬁmw%n%wému
AaldonasdUseneudifueifiduasunissendinvenuniiise Streptomyces
TM32 lm/lG]?{E]‘U‘Uizﬁ%%ﬂ?WINﬂ’]iﬂi%ﬁuﬂﬁﬂaﬂ‘U@ﬂLugﬂW§ﬂ‘ﬁ‘M‘%ﬁ’m Tagudegefiuanis
ﬁﬂLﬁaﬁqquﬁ 121°C aneldanusu 15 byin? Wunan 15 wit ielilhbu 2 fu wdanhunis
dudledndnads mntudsiuimin 100 nduldnsens Tneuvadu 4 gan1meaes il gadl 1
ua 2 fio pufilairumssinide ei’gmgmmsmamﬁ 3 uay 4 Ao AuTunseinde IAYANITNARDS

#am157197 2 (Table 2) NUWASIUANTHVIUABYVDILT BLABNANTIN N 10 NSUAVUINAU
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Uaanide 90 fiadans Aildrunanves Tween 80 arududuidy 100 lulasans/dadans
\AENsuYILaRYYRNle 20 fadans Iuﬁqmmﬁmamﬁ 2 uag 4 U%’Umm%ﬂﬁwhﬁﬂunﬂm
nsneaeddaeiuiindulasnide ﬁnmful,wwma“m‘w%ﬂsﬁngjmuﬁﬁmiizqé“mi'm'maﬂwi’ﬁu
Sovar 70 91U 5 WHAREYANIINAADY TNNINAGRRE 3 e usazgan1snaaedliuull
Tugmunuannzwinden Tnsmuauiigamnd 25°C wagamadu 70% seimn 2 u vhnsmaaes
Wuan 35 uwazduiinuanisnaaess liun 8031n1390N way ANNEesunin (Jnaniifu

udsUasan)
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Table 2 Experimental set of efficacy of biological product formula 1 in plants

Experimental set  Non sterile soil + plant Sterile soil + Plant Biological product
formula 1
1 v
2 v v
3 v
aq v v
NAN133Y

1. é’nwmsmaﬁmg’m%mmmﬁa Streptomyces TM32
Streptomyces TM32 ﬁLWngmuummi HT agar ﬁqm‘wqﬁ 30°C WHunan 5 Ju
wuilaladddn anwuzReu J59suNTe18Ad 18T AN UDINIILNIN NAN1TANYIANYMY
avoimeldndosganssminuinddnuaziduduaeiiFondn arthrospore lnefiduiuales

11NN 20 @vasroldu AN g 1 (Figure 1)

Figure 1 Morphological characteristics of Streptomyces TM32 when grown at 30 °C for
5 days (A) Colony appearance (B) Spore appearance

2. Gnandesdudmiuniendasost
nmstuliinandessdulnedd Spread plate wuindesedudmsutilumdey
Fafauiivsinaadle 1.53 x 10° cf/ml mntuduideadiuuiuna 500 lalasans setatast 10 ndu
Fahlugasont 1 qaﬁﬂ%um%al,vhﬁu 7.65 x 10° 1w@ad 39 7.65 x 10° cfu/g (4.88 log CFU/g)
3. wavesdnUsynouvesaslutifamifiinen1ssendinues Streptomyces TM32
NI audrdneivns Streptomyces TM32 $1uau 4 g3 waziiusnuilid

gl 10 uay 35°C auddu Wuian 42 Tu navesn1snsIalule Streptomyces TM32
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sl.u%’sﬁzu%t,wiazqmwv’hLﬁalﬁu%’ﬂmﬁ@mmﬁ 35°C qmﬁ 1 \Feiusinanfiutuethsiitid i

(p<0.05) Uszuau 1 log CFU/g lunausiiansdu o WeduSunaninduiisudndesuazlid

HodAyveans (p>0.05) AIn19199 3 (Table 3) usnand LlefiasaUssuisuludaiug

salaaa

Wiazansual Wudtgnsi 1 A uIueadnilginves Streptomyces TM32 geignagsdl

Wad Aty (p<0.05) lnegeningnsdu 9 Uszana 1 log CFU/g lunauziinans@nwniusnw
Fafueifigamafl 10°C Wuan 42 Juu wuilinauanainmsiiusnefigumgld 35°C

sadada &

laegas 1 uaz 2 dn1sanawveseannidiandnies (p<0.05) gns 3 lununissendinves

Streptomyces TM32 usinun1siiduiudues Streptomyces TM32 Uszainas 1 log CFU T

a v '4

mﬂmemqmﬁ 4 Uszanad 1 log CFU/g agafitfudndnymnsad (p<0.05) fam1319ft 4 (Table 4)
é’nﬁ?ﬁawudw%aﬁm%@mﬁ 4 SIS unuadfiidinues Streptomyces TM32 qﬁqmﬁmﬁwﬁ’u
T1¥u9ingns (p<0.05) eelshnumuusinantegegeluiafusigns 1 Aiulifigumgd 35°C
Wunan 14 $u TnefiBnauwiniu 6.71 + 008 log CFU/g 3dlsthgasit 1 fivluanmzdsnanld

imaneaeslusiunsntnuaiusdell

Table 3 The change of viable Streptomyces TM32 cells in four formulas of the biological
products during the storage at 35°C

Formula Viable cell count (log CFU/g) + SD
Day 0 Day 14 Day 28 Day 42
1 4.88 + 0.00%° 6.71 + 0.08% 5.96 + 0.08%¢ 6.07 + 0.01%
2 4.88 + 0.00% 2.79 + 0.69°¢ 3.73 + 0.06"8 4.90 + 0.08”
3 4.88 + 0.00% 0 + 0.00<¢ 0 + 0.00< 4.97 + 0.06"
4 4.88 + 0.00% 0 + 0.00® 0 + 0.00 4.84 + 0.44°A

Remark Means were calculated from triplicate samples. Different superscript of the
lower-case letters indicates significant difference (p<0.05) between formulas
at each storage time, while those of the uppercase letters indicate significant

difference (p<0.05) between storage time of each formula.
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Table 4 The change of viable Streptomyces TM32 cells in four formulas of the biological
products during the storage at 10°C

Formula Viable cell count (logCFU/g) + SD
Day O Day 14 Day 28 Day 42
1 4.88 + 0.00% 4.34 + 0.43%8 3.87 + 0.07%® 4.26 + 0.13°8
2 4.88 + 0.00% 312+ 0.97%® 3.51 + 0.04%® 3.12 + 0.25%
3 4.88 + 0.00% 0 + 0.00°® 0 + 0.00°® 0 + 0.00%
4 4.88 + 0.00% 0 + 0.00°° 3.96 + 0.573¢ 5.91 + 0.04%

Remark Means were calculated from triplicate samples. Different superscript of the
lower-case letters indicates significant difference (p<0.05) between formulas
at each storage time, while those of the uppercase letters indicate significant

difference (p<0.05) between storage time of each formula.

¥
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4. wansnegeulszdninmusstidusilunsduasunisenvesuiandniviyaiu

v
:l a ]

MnHan1NAaesded 3 wudidadusigesd 1 fusinandeaifuiugeanedied
Toddydioiuliigamgi 35°C 1Hunan 14 Tu fdufdldihdasusiundusuindude
Streptomyces TM32 lngldinaila Cross streak UWBIMNS HT Agar kagnAINAIFUITAIUNTG
adwansdudaden nawuilufatasill Streptomyces TM32 og Tasdunndnuaslaladv
WeuazanuansalunmsiudadesiivudieuluTafag fanmit 2 (Fisure 2) navesTaios
sowesidudnasonvesfuninnuiluganisnaaesd 2 @uitliiunisande + Fafu) 3

9M3INNTBNVDIAUNINUINTgAAeTaEay 80 AN M9 3 (Figure 3)

Streptomyces TM32

T

Figure 2 The results of the survival test of Streptomyces TM32 in biological product

formula 1 by using the Cross streak technique on HT agar
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Figure 3 Percentage of chili plant germination in biological product formula 1

wavesTfasideaugosiislasanugeosuninluiudl 35 luuililfede
wazainde Wi ganismaaesd 1 uae 3 Fusindouarliisdorlaildiindasmed) farugs
ldvgeninAuiAnTfusilaefliindu 5.0£0.2 uay 7.1 + 2.8 iwufiluns audiiy fanmd

4-5 (Figure 4-5)
12
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Average height (cm.)
o

Figure 4 Average height of chili plants on day 35 of the experiment

Figure 5 Chili plants in different sets of experiments on day 35 of the experiment
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MMsiaNTIAneiduIy 4 ges Teefnuinavesdiulsenauvesansludafueid
fifionn3sonTinves Streptomyces TM32 nuingnsil 1 (Amane) iusnwiigamgil 35°C
Funan 14 Fuiiviinuvesdeiutuuariiviinanniian sosasunfognsd 4 Aifusnwil
gaundl 35°C 10unan 42 $u lnediusuadewiifu 6.71 + 0.08 uay 5.91 + 0.04 log CFU/g
pwdiy efansanesdUszneuvesiiineignsi 1 Jefliiestnans dmaeusznouly
seeviielad (amylose) wavewsielamniu (amylopectin) Wundn FwenilunuaiiSuauise
govaarelavasiveuledorduaawasirluldifuunainisueuld (Al-Dhabi et al, 2020)
ylidadinsifinsuauldinnnitgrsdu 4 uasfeudd gas 2 waduarlalalud) uay 4
(et thifutndy uae glase) Sutldedosfeloadussdusznauduiuusogluzuuuy
iauth (Starch granule) Fegauvadunluldldonniniesnnieulsiesifoadliannsadily
vhanewustlnaladin (Glycosidic Bond) 18 Bsluniniudnaerumsiianudoud dinavh
THAnnsaaadlud (Gelatinization) ilesannenufouvhaneiusslelnsauniglulinanaves
iiauts vinlifiAansaanedivesesdelaauazeziolamniuf sauyusgluiaut el

wulvlozdoaadiluiaeiuselnaladfnliieniuddsiniuauiou sgslsianugnsi 4
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figlasardudinusznovdadunislulewsaiiqdunidiluldliienitesdelaa usidlosiaed

LL‘ﬂw’J'nLf\’ﬁLflumﬁﬂixﬂauawﬁﬂﬁﬁm’m%yuﬁwﬂdwqmﬁ 1 Mlvllungauiunisiasyues
wenRluUUATIGoYgsT 1

wamsAnwL v fasifieamai 10°C Wuna 42 Fu wuinges 3 Gladuuas CMO)
iwun13sendinues Streptomyces TM32 1ag anvetilesneuTunmuuagdndLvewiady
uay CMC ldlumsmaaesiionaarimnzauiumsinuinvondeifldadluidosnngungd
wazaudulilnzautunmsiedey wasadufuasedunss (noreanic substance) s
Ussiomlainsy windlien Fainemliasnsagesameliieqaurielusssumd (Non - biodegradable)
(Tamreihao et al., 2016)

NNMIMagoUUsE AN MvesTIalufuNdn wuihditariagnsi 1 Tnasodnsns
son Ao Wawnwidswiundnidum 35 u wuleruguadsvesiundnlugamsnaassd 2
wae 4 %dﬁmiLaﬁhﬁmﬁﬁaﬂuﬁuﬂé’uﬁﬁi’w‘hﬂ’jwmmmuﬁlﬂﬁﬂﬁLam‘%aaﬂﬂ (¥ 5MAAaT
1 uay 3) oadumsizannzwedsnluiuinasenisiasyuazadasmunuslad Ss1a1uan
Streptomyces TM32 fiaaauiflunisasansndulaa-3-uediin (ndole-3-acetic acid: IAA) 1Tu
gosluuity Tunguoendu elldaunszdunssen miusnoen LazATMENTIN (Nakaew et al,

2015) FanrsfiudafusiasluAuaziinansesdunisieonveaudn witllavitnismizugnly
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sveznamilatefiiuasivoneesivinaenamuuiinumsauasunsasaiidoasnaiiviun
Liifissmesonisnsedunisaiguasiinadonnugaadsvesiunin Fsaugeesiivenaas
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fannsahluldldluewian Weujdndildlasinsidedlfniunstasuunsiaudanud

fmullndlAesiu Streptomyces sioyaensis (Nakaew et al, 2019) Fstlautasnsielumstiluly

d3UNan1339Y

MR Streptomyces TM32 1ufasiust wuingasi 1 (ddmmeifieses 1afien)
fUsondondsdTineggeanidoiiulifigumgd 35°C unan 14 Yu Tnefusmandenii
6.71+ 008 log CFU/g \ilav@asausilunaaauludundn Imamauﬁuauﬁwﬂgﬂ WUV

¥
Yl l

Annissenveaudnninlinty uwilifnasensduaiunsasylufuanugavesiunin

AnAnIsNUIZNA
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