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Efficiency of Chemicals for Controlling Bacterial Blight Disease of Rice
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Abstract

Bacterial blight (BB) disease caused by Xanthomonas oryzae pv. oryzae (Xoo). This
disease causes severe damage as well as a reduction in yield overall. BB epidemics have
increased rapidly in recent years. The use of chemicals is one practical method. The aim of
this research was to evaluate the efficacy of bacterial blight chemicals, including zinc thiazole,
copper hydroxide, copper oxychloride, and tribasic copper sulfate at recommended dosages
with the paper disc diffusion method in the laboratory conditions to suppress five Xoo isolates,
namely XanSPB2019, XanCNT2019, XanCMI2019, XanPLG2019, and XanSKN2019. The results
showed that copper oxychloride significantly controlled the growth of Xoo bacteria as
compared to the control. Copper hydroxide and tribasic copper sulfate ranked second. The
Phitsanulok 2 rice variety and an artificial inoculation with bacterial suspension using the
clipping method were used in experiments carried out in the experimental greenhouse. The
results indicated that zinc thiazole was the most effective treatment for bacterial blight, with
a statistically significant difference from the control. The following are copper oxychloride,
copper hydroxide and tribasic copper sulfate. The comparable percentages of severity were
21.19, 28.06, 30.95, and 31.16. respectively. Three paddy field conditions were tested: 1) in the
dry season 2022 at Hantra subdistrict, Phra Nakhon Si Ayutthaya district, Phra Nakhon Si
Ayutthaya province 2) in the wet season 2022 at Don Ko Ka subdistrict, Bang Nam Priao district,
Chachoengsao province and 3) in the wet season 2022 at Don Chimplee subdistrict, Bang Nam
Priao district, Chachoengsao Province. The zinc thiazole group showed the lowest percentage
of disease severity, 15.38, 10.37, and 10.99, respectively, in Bang Nam Priao District,

Chachoengsao province. Zinc thiazole was found to be the most effective chemical with
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percentages of severity 15.38 10.37 and 10.99, significantly different from the control were

68.75, 15.56 and 38.92 respectively. In conclusion, zinc thiazole is the most effective chemical

for controlling bacterial blight.
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1.1 vudouvailidoannnlsnveuluuis
Xoo ¥1u3u 5 lalegian lawn XanSPB2019
XanCNT2019, XanCMI2019, XanPLG2019 W & ¢
XanSKN2019 nFaningnssaiys Toum el
W9 wazdamninanauns naaausedd paper disc

diffusion LA 89981817 8UUDINS Potato Peptone
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Agar (PPA) Uniigaumnfiviesunu 24-48 $2l dleite
Wiygminduilsinge uadlduriauiagudauen (L)
yodeuuaiionasdniuinndudsinge wiluind,
nsgAnAuLAITiANE1IRAY 600 UlulRg (optical
density 0.D.) Wi 0.2 (A600 = 0.2) AMULTUTY
1x10° 1waasofadans umaaeuUszdnsnnues
asnilunmssudinnasyrends Xoo Aty
AUERTIU (15197 1) eaasnadeuUsuns
10 lsilas8ns asuy paper disc ATdURIAUENANS 6
faduns (Whatman No.1) fidsingeuds Uaesls
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lbrahim, 2015; Yu et al,, 2018)

1.2 7MUNUN1TNAasiLuy Completely
Randomized Design & 4 1 5 N5518 eiedl
1553357 1 zinc thiazole @slveziua)

5543391 2 copper hydroxide
(aUiUaslansenlan)
n35uisd 3 copper oxychloride
(raUiespandmaalsn)
353339 4 tribasic coppersulfate
(lnsiwda reUiasdan)
n33uAE7 5 tndu (geAaunw)

1.3 Juiintayanisiiia clear zone (AW
n¥reusiaala) fan 24, 48 way 72 T2l wag
FuaALN31999e clear zone (9AANS wavAne
2553; 91UUNS, 2557; Marti et al, 2018) uda AT
Tayalned§ Analysis of variance wagiuTsuliigu
AUBANG19VD3A LA 8lAs3S Duncan’s Multiple
Range Test (DMRT) il

ANUNT clear zone (Hadlums) =
(Lﬁu&hu@uéﬂmﬁ paper disc 531U clear zone -

wusAugnNa1a paper disc)/2

Common name

Active Ingredients

Rate of used/20 liter

zinc thiazole
copper hydroxide
copper oxychloride

tribasic copper sulfate

20 % SC 60 ml
77 % WP 15-20 g
85 % WP 30 g

34.5 % SC 30 ml
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IATITRNAN19EDRAAI8TT Analysis of variance Hag
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Multiple Range Test (DMRT)

FowavAUTULIIvRdlsA (Percent disease severity)
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uimadvhasvestoauvelse wavdufunandely
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Tsaveuluwisluanmiesufiting deldouuadise
annglsaveuluuis Xoo w9 5 lelean nuinans
copper oxychloride fuszans nmlunisdudanis
Winendefian isedusaruusi annsaduds
nMsaSauende Xoo Ei 5 lelewam wu clear zone
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AIUAIA U @OAARDINU Jup1358d Lazaalg (2556)
5189931815 copper oxychloride Winan1sdudade
anunlsaveuluwiad 7 anid onaaeuluanin
ol URnas sesasunduans copper hydroxide
anansadudainisasyveads Xoo ldia 5 leluian
W UAUW WU clear zone IUIANT NG 1.62, 2.88, 1.53,
2.25 uay 2.94 fadluns AINEINU d@1Uas tribasic
copper sulfate mmsaé’ugaﬂmﬁayuau%a Xoo gt
wa 5 loletam wu clear zone vuAnias 138, 1.94,
0.62, 2.00 WAy 2.38 TadLNT MUAIPU LANGIDLY
fifudfyneadfseninanssudsildanstostuida
o Xoo funssaASarunu (M3197 2) dauans zinc
thiazole laiuaminansiin clear zone TunnnssuAsd
nagou eraudiesnmsmageuluadsiildiindusi
avane Soiluanismaasedilelidaey e an
AM3AnwIved Chen et al. (2019) ldnaaeugws fu
Wi auuATis e Xoo (PXO99) 199813 Zinc thiazole
20% W/ SC n3elujuuuuansuviuaesidudu
(suspension concentrate; SC) VI gUAU @15 zinc
thiazole (A211U5 a5 98.7%) ludaviazats
dimethylsulfoxide (DMSO) 1ne/ 35 agar-well diffusion

assay TUUIWIZIABATD WUl @1svsaesriinanunsa

29

Fuduie Xoo I8 Tawans zinc thiazole fiavanelu
DMSO 8951 20 lulasnsusialulasans dmaruniig
Wnadld 1.6 wufuas Fannniinssuidsildans zinc
thiazole 20% W/V SC JUkUvA1ITWYIUaRELTUTY
§m31 200 lulasnsuselulasdns Anuaunig
Ushalaiies 1.4 l[wufluns wayainnsuad@ouman
Half maximal effective concentration (ECy,) A1A21M
Fuduvosans zinc thiazole 7 nason15us 1N
3ot oavalsafivaslund i saind s usy
lasvnnaauans zinc thiazole ﬁ"UL‘ffya X. campestris
pv. campestris (Xcc), Erwinia pyrifoliae (Ep), E.
amylovora (Ea), X. axonopodis pv. glycines (Xag)
WAz Xoo WUAN ECs, AU 32.43, 7.83, 20.23, 31.77
way 10.98 lalasn3udefiadng sy wiide Ep 3
A1 ECsy eﬁ"ﬁﬁqmﬁaﬁwﬁuﬁ?@uﬁﬂﬁu wangloiiiudn
@15 zinc thiazole fAuduiiwannnsoansiinase
msesente awnsadudadoldn naniodlold
aslutsinamdomnududus fannsedudmvied

UsgdnSanlunisauaulsaityla

= 2 a Y v o a &
A15197 2 wansuadeuUseansnnaistesiumanlsaveulunitediuiu 4 ¥la Aewe Xanthomonas oryzae pv.

oryzae 91w 5 Lolgan luan wiesufjinnig

Treatment clear zone (mm)
XanSPB2019 XanCNT2019 XanCMI2019 XanPLG2019 XanSKN2019

zinc thiazole 0.00 c 0.00d 0.00 b 0.00 c 0.00 c

copper 1.62 b 288 b 1.53 b 2.25 ab 294 b

copper 3.66 a 4.62 a 353a 375a 481 a

tribasic 1.38 b 1.94 ¢ 0.62b 2.00b 238 b

distilled 0.00 c 0.00d 0b 0.00 c 0.00 c

Ftest %% %% %% %% %%

CV (%) 56.26 13.13 97.46 68.47 33.2
NRUNELAE)

Xan = Xanthomonas oryzae pv. oryzae
SPB = Suphan Buri province

CNT = Chai Nat province

CMI = Chiang Mai province

a

PLG = Phatthalung province
SKN = Sakon Nakhon province
2019 = Year of isolate and collected pathogen
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2. Msnadaulszansnmessanstesnuniidalse
vauluwisluannlsazau
nsnadeuUszansnmarsdesiunidnlsn
vouluwisluanmlsausou Auwuafiisvawslsareu
Tuwits lolgiand TadusuLsenInian Ao
XanSKN2019 Wu11 @135 zinc thiazole fiSpsazAu
suuswvaslsasinfign Wiy $ovay 21.19 sesasniiiy
@13 copper oxychloride @13 copper hydroxide Uay
a3 tribasic coppersulfate {308aAIUTULTIVDI
1sA winiu Seuay 28.06, 30.95 way 31.16 AIUaHY
uanssegsdiiddymsadRduyamunuiififosay
A3 uUsI0alsA 41.56 (1571971 3) AenAd By
MUTTYURITUNT LazAmy 2562 lAvadoU
Usgansnmanstosiundnlsnveulunins 91uau 6
430 Lo un @19 fosetyl-aluminium @15 copper
oxychloride @15 copper hydroxide @15 zinc
thiazole @113 isoprothiolane a8 g @13 tribasic
coppersulfate WU31 @13 zinc thiazole Tinadiudilsn
vevluwisldAgaluaninlsasou aenndasiuna

N15A N804 Liang et al. (2015) 518974721 zinc

30

thiazole (mwv?qwﬁr 98.7%) hag bismerthiazol
(Amu3avs 92.5%) duaiunisostudaesosdiu
417 I%maﬁué’ldmiwﬁm extracellular polysaccha-
ride (EPS) w0848 ® Xoo EPS i uansiiii euunilise
afsdunnuenwadluguresansideniieduinae
Yostuswadmndwindeunisuen (@3n3, 2561)
waztfutiaduddgiviliuuaiiGorelsagunss vae
TuuaiiSenelsa (pathogenic bacteria) WAniA s
waTYTanNIINTEA UN1IOUAUDINITUBIA UYR Y
415 Thiazole wagaUWUFVY Thiazole &l A aaNTA
Augduvsdanmalsalunyed dnd uasialalaenss
wenanidannsanilsnihnalnnstestusieses
WY (Systemic Acquired Resistance; SAR) Tngannns
ALAUVDY H202muquﬁuﬁLﬁ'mﬂﬁaaﬁ’umiﬂaqﬁu
F109999W Y (plant defense-related genes) N5
azauvauAalad (callose deposition) uazanujisen
hypersensitive response (HR) Tuiie ann1swdn EPS
youlpQAuISanlsn (Leoni et al, 2014; Ooste-

ndorp et al,, 2001; Turan-Zitouni et al., 2004)

M13197 3 ForazAUTuLIvedlsAraululiia 9NLe Xanthomonas oryzae pv. oryzae XanSKN2019 #4311

Asnuanstoanumantsavauluwie 14 Tu Tuaninlsasau

Disease Severity (%)

Treatment
Before spraying After spraying

zinc thiazole 0.37 21.19 a"
copper hydroxide 0.39 3095 b
copper oxychloride 0.37 28.06 ab
tribasic copper sulfate 0.35 31.16 b
distilled water 0.38 41.56 ¢
F-test ns **

CV (%) 7.76 18.23

YMeans within the same column followed the same letter are not significantly different by DMRT test at p<0.05.

3. N1SNAEBUUILANS A NVIE15UINUNIALsA
yauluwislugninudas
ANSNAFIUUSLANS N NVBIESUINUNITN

Isavauluwisluaninuyas Namianssunsasoysen

a

o

WUi1ans zinc thiazole HUsgansnmlunisauny
lspveuluwisdfian d¥evazainuiunssvaslsn
15.38 5098911t 0 uas copper hydroxide @13

copper oxychloride wagda13 tribasic copper-
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sulfate SevavauuLsIvadlsa Wiy 19.59, 22.02
WAz 22.61 MuAIRU (131971 4) Mavedeufisiuanau
e Sorinasdans) wasfisvaneudund Sawin
azPun1 Vinadenndaeiu Ae @13 zinc thiazole
fuszansnmlunismunlsaveulunrisiiian fifos
AarANTULIIVRLLIA 10.37 LAy 10.99 AuasU
spsasduans copper oxychloride fi5p8azA1u
FULTIVRILIA 1222 WAy 13.27 ANEIAU a9
tribasic copper sulfate ﬁ‘%’aﬂazmmqul,l,iwaﬂiﬂ
12.78 uaz 14.00 m1ua 1A U Lagd13 copper

hydroxide fiSouagA11ugulsavadlsa 13.01 uag

'
=

14.30 AAUEIFU (11574971 5-6) HanART 197 Sanda
WIPUATATOY5EN NTINIFANUANT Zinc thiazole
WawAngean 239 Alansusiels sosaswndunssdsi
WUA1T copper hydroxide @15 copper oxychloride
Lagans tribasic copper sulfate GG 233,228,
225 Alansusiols uinandndriluynnssudsliinig
wanineneadn Turaeiinandndnfidvaneuinig

A1 FIARLLTINTT NSSUITNNUEANS Zinc thiazole 1

31

nananaanan 789 nlansusaly sevasunduans

U q

copper oxychloride @19 copper hydroxide LLaga13
tribasic copper sulfate duandn 687, 685 waz 673

Alansusals muaau uwanasegsddediAgnig

1Y aa

UNNNTTUIT waznandnd1nduanauduna

agal

S nua1s zinc thiazole &

ane
TINTARLLTUNTT 1T
wandangafian 789 Alanfudols sesasunduans
tribasic copper sulfate @15 copper oxychloride
wazans copper hydroxide dinawdn 774, 701, 694
Alansusials auadu usinnnssuIBlidnnuuwansing
N19adA (115199 7) InnnsaeuaumgAnTIungle
ansUesiumdnlsat1vounwasnslunlaiun
raAss wu dnsldanstesdiundalsadiauini

(60

'
o =

) 9

v
v v

4 pds Ao raszazunnne (30 Su), 1Sudeies
Fu), Kavios (75 Y1) uay oensiedosay 5 (85
wniuanudndu inlidununiswdnd1ige wwu
AWSe AE1sUasnumMInlsaie Lazduinlndsiian
wenandl msldansiadiiunniulletadnaliiiin

A5NEANANS I UNANART AT ALnaaU e

A15197 4 1esidudauguussvaslsavauluniis 99nle Xanthomonas oryzae pv. oryzae XanSKN2019

wasannIswuanstesiumdalsaveuluuis 14 Tu luanmudasn gouiuse wa. 2565 duariumns

SUNINTLUATAIDYTEN TINIANTEUATASOLTET

Disease Severity (%)

Treatment
Before spraying After spraying

zinc thiazole 7.78 15.38 a"
copper hydroxide 7.96 19.59 ab
copper oxychloride 7.9 22.02 ab
tribasic copper sulfate 8.46 2261 b
distilled water 8.78 68.75 ¢
F-test ns **

CV (%) 12.76 16.12

YMeans within the same colurmnn followed the same letter are not significantly different by DMRT test at p<0.05.
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A135197 5 1Wesidudauuussveslsarauluniis 99n@e Xanthomonas oryzae pv. oryzae XanSKN2019
naennsnuastesiumdnlsaveuluuie 14 1u luanmudasun gouid 2565 duansuiniznn

2NDUNUNUSYT TIMIPRLITLNTT

Disease Severity (%)

Treatment
Before spraying After spraying

zinc thiazole 3.35 10.37 a"
copper hydroxide 3.09 13.01 ab
copper oxychloride 2.99 12.22 a
tribasic copper sulfate 3.04 12.78 a
distilled water 4.57 15.56 b
F-test ns *

CV (%) 39.02 13.52

YMeans within the same column followed the same letter are not significantly different by DMRT test at p<0.05.

wialuaninlsasoukazluannuuasun wulinais

dyUnan1Ivnaeg

Mg uUszansninvesarsdosiunian
Tsavauluwisluaniniasluifnig wuinans
copper oxychloride fUsansarnlunisdudanns
wigivinvends xoo e 5 leleanlddign
soeasunduans copper hydroxide LLagd17 tribasic
copper sulfate 8117 U&1T zinc thiazole i L §

Uszdns nlunisdudenisasyifulaveat s Xoo

zinc thiazole 9m351 60 Hadans MowW 20 8nS
@nsuuzi) 1uansnduszdnsaninge lnewu
159U 2 AT NUASILSNLEBNUDINISVDILSAVBU
TuwstalusaLISULSN BWATWUASIN 2 NSIINNUAIS
& <, v v & av & v &
AN LWwan 7 Ju asdueuidedanunsaleidu

Auzilunisrivaulsaveuluwisnesialaegis

v
U ad

TUsgAnSan ISnsleNmunzay asefueiinues
iy Uaendusedndn Juilna wazdawinden wilug

N1FARRUNUNTTRENTT?

nsnegeuUszansninarstesiunmdnlspnvevlu
A131991 6 Wosidusanuguussvaslsavauluuis 99n@e Xanthomonas oryzae pv. oryzae XanSKN2019
nasnmsnuanstesiuidalsaveuluuns 14 u Tuaninudasun gounl 2565 duaneudund 61ne

YULUTY J9MIRRLTunsn

Disease Severity (%)

Treatment
Before spraying After spraying
zinc thiazole 3.13 10.99 a"
copper hydroxide 3.66 1430 b
copper oxychloride 2.80 13.27b
tribasic copper sulfate 3.12 14.00 b
distilled water 3.18 38.92 ¢
F-test ns **
CV (%) 32.87 791

YMeans within the same colurmn followed the same letter are not significantly different by DMRT test at p<0.05.
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M19199 7 nardndna Alansusels) vestnanwlamaaeunisidansiaiinvaulsaveuluwisweadidiuau 3

IRVGN!
Hantra, Phra Nakhon Si Don Koka, Don Chimphli,
Treatment
Ayutthaya Chachoengsao Chachoengsao
PSL2 RD85 PSL2
zinc thiazole 239 789 a" 789
copper hydroxide 233 685 b 694
copper oxychloride 228 687 b 701
tribasic copper sulfate 225 673 b 774
distilled water 202 638 b 669
F-test ns * ns
CV (%) 22.19 7.43 10.28

YMeans within the same column followed the same letter are not significantly different by DMRT test at p<0.05.
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