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Oxadiazon, an herbicide potentially beneficial in
integrated management of plant diseases
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Abstract

Herbicides can play an important role in the integrated management
of plant diseases. Trichoderma species are known as major biological
control fungi (BCF) applied in agriculture. Here, the effect of the
herbicide oxadiazon was studied on the in vitro growth of T.
asperelloides, and some phytopathogenic fungi (Bipolaris sp.,
Botrytis cinerea, Fusarium graminearum, and Rhizoctonia solani).
Poisoned food method was applied based on potato dextrose agar as
the basal medium. The plates were incubated at 26 °C in dark. While
B. cinerea was found the most sensitive (38.57%), F. graminearum
was one of the most resistant (11.95%) to oxadiazon. However, the
significantly higher growth rate of T. asperelloides compared to all
tested phytopathogenic fungi and its little sensitivity (5.91%) to
oxadiazon indicated the potential of oxadiazon and T. asperelloides
for the integrated management of important diseases of the crops in a
crop rotation program. The use of COBALT resulted in a tree with 17
nodes, in which the proteins of Bipolaris assigned the highest
branches, while the sequences of the enzymes of R. solani and
Botrytis cinerea formed a separate cluster.
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Materials and Methods
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Fig. 1. The inhibition growth rate of the tested fungi on

potato dextrose agar medium at 26 °C in dark compared by
Tukey test.
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Fig. 2. Effect of different concentrations of oxadiazon
amended to potato dextrose agar (used as the basal medium)
on the inhibition of fungal growth at 26 °C in dark compared
by Tukey test.
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#XP_T6H1 B9, 1 hypothetical protem COCMIDRAFT _ 29590 [Bipolans oryeae ATCC 44560]
@ XP 07700421, 1 uncharacterized protein COCSADRAFT 37429 | Bipolans sorokiniana NDPr)
#EUCHIST21 protoporphyrinogen oxidase |Rhizoctonia solani AG-3 Rha1AP)
SCUATATO. ] protoporphyrinogen oxidase | Rhizoctonia solani]
SCELGI315.1 protoporphyrinogen oxidase |Rhizocionia solani AG-1 18]
& N]-‘_!IUI 554074,2 Bcheml4 |Botrvtis cinerea BOS, |0
FKAHEIIA457. 1 Protoporphynnogen oxidase [Trchoderna asperellodes|
FXP_ 011317062, 1 hypothetical protem FGSG_D128] |Fesarium gramanearum PH-1]

S HASRORIZ, | O g0 00, partal |Cryza sateva Japomica Group|

Fusarium Botrytis cinerea Bipolaris sp. Glaz SaaST O350 b m s Gy SIS il en cos Y S
Oryza sativa 3 Japonica o5 3 5,505 » L s ;5> Trichoderma asperelloides , Rhizoctonia solani graminearum

Fig. 3. The COBALT alignment tree of protoporphyrinogen oxidase sequences from the fungi Bipolaris sp.,
Botrytis cinerea, Fusarium graminearum, Rhizoctonia solani, and Trichoderma asperelloides as compared to
that from the outgroup, Oryza sativa Japonica group
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Table 1. The comparative interaction effects of fungal species and oxadiazon concentrations on the rate of

fungal growth inhibition at 26 °C in dark as revealed by Tukey test, MSD (0.01) = 23.781; The means of at least
one common letter in Tukey group name are not statistically of significant difference.

Fungus species Concentration (uL L) Inhibition growth
(% of control)
Botrytis cinerea 15.7 18.995¢de
78.5 47.709%
157 49.0182
Trichoderma asperelloides 15.7 0.000¢
78.5 6.039%
157 11.686%
Fusarium graminearum 15.7 1.121¢%
78.5 17.562¢¢
157 17.176%¢
Rhizoctonia solani 15.7 0.387¢
78.5 44,4512
157 44,823
Bipolaris sp. 15.7 4.906%
78.5 38.303%¢
157 24.830°
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(o g S L s Al e L2 sl 5 s e 0SS
-e5 > (Tamandegani et al., 2020) L ;5| o 2 1y al S 5
SadsSse Loal o)lps Sledd Lo,y O3iS 5 aS gl
Bl o S8 5 Lpd e Sk L 4 oS Al
o8 b oske sk Oy Al s L by
ddjiu Ol (Antimicrobial Photodynamic Therapy, PDT)
Slao iy 3 O 5, 035 S o glp Loy J s
- (Alves et al., 2015; Mesquita et al., 2014) oo
JaD) s, ISl 51 glawls 058 s o sl Lly
Sl a4 g BB 0kl coml O3 (WS 5 iy,
o5 0 038 RIS Wl B 6 Sl Gy 05k 5 Ol
L sbss sipusl 0l (Gamelas et al., 2023) 555 a S IS
2 g B L oKLy RIS L 038 NS 0 lp alelS Ly
Beirdo et ) el ol aten S 4 laolKiis s 5 (6,8l AOL 50
Sl ol o5k Ol ol (@l 2014; Dai et al., 2012
3 S aP 0P A ek ki ol Sl s
O3St K281y Ga S i aw Gl (O2) O3]
Singlet ) o;:.j L3l (Reactive Oxygen Species, ROS)
el Ut 45 33l o 3151 1, 53T slaole 5 (Oxygen, 1O,
Sladenl 5 dacys da g m) bagss s Sl golaasT eass
OXloy el S5y B glaaztly S o @ 45 Al oo ((glazs
(Rodrigues et al., 2013) b=l o 0L glaatl 4y Hls e
- kb eds5ls 5 =N (Matringe et al., 1989) Ls 51 |esgs
Zhao et ) la s oL .S 5 (Wang et al., 2019) lag 550 5
(Chen et al., 2017) ol 5o sdaadli g 0l 5 5 (al., 2022
5 LS olsil b ST O3suonsan il @S5S
B. &5 ol il anils 3bslast ol il sl Sl s
Foob olis |, ossbslust ) G eSS o i Cinerea
ol bl olas ol ol s 1) (Seeab op zée graminearum
»> T. asperelloides 3l 3 b mim Al oIl s
5 OblS Sk s onA)'T 6u€)6 O N STN S
ol 5 0sslelusT il ogslslesT 5l 0T Sl g dn
GLiS g lalen il C3 e sl Sileess 0l
w OBS pis ol b olad ly el B 8wl SO

Larue et al, ) a3l auils iS55 4 Jese OlalS i 31
ol o3 badsbls bl eoals 88 ks L (2020
(212585 (bt ply 2B 2 JET (o5 sl 5
Brzezowski et al., ) ol ;5 st shl Kot Kool s
OS50 o359 ('“i)’T ol awlS /glasb ngf.i;s (2019
a il op3kalesT boeas Sl S ley szl 5 St
"B 03 el ply 2l 2o JUED s plag,l s
Lol (slasald o ol o 5 o (a3l poe 155,05 5 <l
T sl b Sileesns ol 5o 1 LOT Kl 5 el
Ly o3l als 058l Gl ass ials asperelloides
Cipde 53 OpsbsleST Gl 4 s Libe Sl g8
Nses S glaclale 5,08 L5l o AL slaglen il
5 boSsn o8 OpmbteaST 6 0AlS w8 s
55 F.culmorum 5 F. poae ouiS ol slaSle sla >
s boop b kol slbSle Gl gl po Slos Ll 3
b (Sl O gl 5 33,8 o w0 0 2 Js5skS Yoo
s blie oy Sasceel 4 o8 3 spliis s«
s e e g, LT ciS b Sl a5 oS e
L by (s K8 o pamen (Vorobey and Pichuk 2008) tsl>!
S 0BaS LA p b p s 0Ad S 2Bl 5
Dibona-Villanueva and Fuentealba ) <.l oii osls OLES
bom s r SRSl 5 OasbslusT 3 s S ks L (2022
e S el essesl sl B Sl S ade Sgs
0F 4 OBAS piS b ke Lles b 4 SEWS
Sl szl sles sl losed Ll 5 o (Photosensitizers)
KB olad SULS 5 Can b IS ol s a3 S L s OalS
s e h S 1 lalS 206 gl Solen Llee L3 0
A5l g5 Trichoderma slacs 5§ oS Ay oo Ol w0l 0 058
wle) Lol 0B b oLs 4 oBas pins ws
Sl 5 S Ol 0lss, el 0555 & 1 (Os5kalasT
Slorsl Zis L ke sy Olsl 4 ol las
s (ks 5 LSS daslas) wsl ol s oIS
by Ol 25l 5 hm0b S olsten 4 ad slis
wledy glis o 1) Sy 4 als S ol bdsaly
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Protein ) 55, i sleesls oL «(domain database

g w3l 6 Se e b asse g wlis 5 (motif database
syie o3> 54 PHI-BLAST , BLASTP (PRS-BLAST

.(Papadopoulos and Agarwala 2007)

CA}))

N
g8 O3 nssn el s, gl Jls COBALT
5 bl 53 s Sl & das e OLE old ey sl
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oS5 dee s 4 s S Wl Gl 0g5kslesT 25515 5l
2l 053LslsT U ol sl
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