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Abstract
Introduction: Soil-borne fungus Sclerotinia sclerotiorum or white mold is the cause of
the destructive disease of root and stem rot of many plants. Chemical control due to the
lack of highly resistant cultivars is the most important method in the pathogen
management program in various plants. However, the repeated use of fungicides leads
to the development of resistant strains in pathogen populations. The use of fungicides
with different modes of action, especially those with a synergistic effect, is one the most
important anti-resistance methods. Materials and Methods: In this research, the effect
of different mixing ratios in pairs of carbendazim, iprodione, and tebuconazole
fungicides and their possible synergistic activity on four S. sclerotiorum isolates were
investigated in vitro conditions. For this purpose, the isolates were cultured on potato
dextrose agar, containing different concentrations of fungicides mixtures, and ECsg
values and the synergy factors were then determined for different mixtures ratios.
Results: Tebuconazole: carbendazim mixture in 1:7 ratio, with a synergistic activity,
inhibited all the isolates growth, and carbendazim: iprodione mixture in 1:9 ratio
showed a synergistic effect on three isolates. Conclusion: The mixture of tabuconazole:
carbendazim in 1:7 ratio had the best synergistic activity, and inhibitory effect on the
growth of all the pathogen isolates, so it has the potential to be used in the management
program of S. sclerotiorum.
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Figure 1. Types of effects of fungicides mixtures on the growth of Sclerotinia
sclerotiorum: A-Synergistic, B- Additive, C-antagonistic effects of carbendazim:

iprodione at rations 1:7, 1:5 and 1:3, respectively, against the isolate A5. Petri dishes
from right to left: control, and then 0.05, 0.1, 0.2, 0.4 and 0.8 mg/liter, respectively.

S5 J93Us5 95 5 sl b omdgyml baldee caiSagais ;556 9 ECso polie N Jgux
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Table 1. ECsg values and synergy ratios of mixture of iprodione with carbendazim and
tebuconazole on Sclerotinia sclerotiorum isolates

ECso (mg/ml) Synergy ration

Fungicide Isolate 1:1 1:3 15 1.7 1.9 11 1:3 15 17 1.9
mixture
Iprodione: A5 017 044 019 024 - 076 036 089 075 -—
Carbendazim
C5 024 034 031 030 - 096 1.03 1.32 153 -
P1 022 032 027 023 - 0.68 0.66 089 1.13 -
P8 021 030 016 0.16 - 100 0.93 200 213 -

Iprodione: A5 013 016 016 031 039 077 069 069 035 028
Tebuconazole
C5 030 048 049 035 051 057 040 039 057 0.39
PI 037 036 052 039 043 032 036 025 033 0.30

P8 052 034 052 0.36 0.65 027 041 0.27 039 0.22

a5 Ogai yazeieo i) g Vi) D) Y ) slecaals b 935 9 19009 | bglie i =y
4o r“**’ 90 boglde yiiSen (¥ Jgux) alilys baaylas (g9, caiS ol Sl lacas 5l plasS o
Al odnline Lioli8l Slaslas 90 (69, 0,90 Jlez j0 add g 0g LialS £43 5l lae s
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Table 2. ECso values and synergy ratios of mixture of carbendazim with and iprodione
tebuconazole on Sclerotinia sclerotiorum isolates

ECso (mg/ml) Synergy ration

Fungicide Isolate 1:1 1:3 1:5 1:7 1.9 11 1:3 15 1.7 1.9
mixture
Carbendazim: A5 017 029 017 002 003 076 038 066 524 3.67
Iprodione

C5 024 032 026 0.14 0.09 096 053 062 114 1.67
P1 022 031 028 017 0.11 0.68 0.39 0.39 0.65 1.00
P8 021 031 0.31 0.08 0.09 1.00 055 052 1.88 1.67

A5 057 047 0.17 0.09 0.15 0.68 0.26 0.71 133 0.80

C5 036 042 024 044 0.59 0.89 0.60 100 0.52 0.39
P1 053 140 0.23 0.35 0.80 0.38 0.11 0.70 0.43 0.17
P8 026 035 021 0.20 0.25 0.81 049 0.76 0.75 0.60

Carbendazim:
Tebuconazole

g ol oddlice iolidl Sl o jlae Cdel o 50 ye0g el it glacais b pjlan IS cuS 5 o
Slacaus (¥ Jguzx) aiils oialS SIPL (64, 0:) Coed 9 P1 g AS alas g0 (g9, Vi) Ced
) Cad a5 g5k @ Wog i ee aaslaz ol 5l gl05k )0 (mdg sl imlan 8 A 5 Vi
99 Pl 508 Vi) s jo bl piolidl SIPL (64, 5 oS asaid SIP8 4 C5AD slagslas (g9,
(V' Jgoz) 992 (c2al8l S0 x99 (59, 5 oaS s P8 3 AS slaasloxr (59, (25,18
)38l el S.osclerotiorum slaaslos gs, Jg3655 905 00 jlais IS bglse calis slacans Jl
A BSB89 (nl Lol lacaus jlplaSga o (¥ Jou2) 0 (20l 98 5] (6)l90 )
)3 )0 9 oS Sl dellaglazr (65, AN o L den ;0 (939l i Jg5UsS 95 bole
g b ol caiiSauais SIP8 g AS aylux 50 (g5, Vi) Cand ;0 (T Jaaz) cudls agljdl 3
Sg 2B eg 5l 1K alaa 99 o,

adle eaiSwads Sl el Jlexr USG9y ) 52 4 el 558 95 sladns e
S9y haid ) s o (F Jgaz) culs |y 31 cpl baaslas ase g, Vi) s Ll s y0 &S
90 59, ¥1) Cad og saiSauais g5 3l Sl baslas ple jo ¢ ol cvalin Jisliél SIPL alos
Dy el Zos wlax g0 59, o] S1aS Jb> jo cusls sanSaais $IP8 g C5 alas

8l gei 5l 5100 wlas an (g9, 9 il cauSasais 51 CO wlas (g4, hadd 55 0:) s
Flg ol olad Sawls JIPL 69, Vi) Cons hadd o sy 0590 sCd oy 0l conliv

(¥ J9az) 890 (cialdl Koo wlaz dw (g9, i (pl 48 paw 90 cuS
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Table 3. ECso values and synergy ratios of mixture of tebuconazole with iprodione and
carbendazim on Sclerotinia sclerotiorum isolates

ECso (mg/ml) Synergy ration

Fungicide Isolate 1:1 1:3 1:5 1.7 1.9 11 1:3 15 17 19
mixture

Tebuconazole: o 513 91 016 022 002 077 048 0.63 045 5.00
Iprodione

C5 030 022 024 036 0.10 0.57 0.68 0.63 0.42 1.40
P1 037 025 031 037 0.14 032 044 035 0.27 0.71
P8 052 021 049 042 0.07 0.27 0.67 0.29 0.33 2.00

A5 057 0.14 031 0.08 0.08 0.68 121 058 225 225

C5 036 027 031 015 0.18 0.89 163 161 353 311
P1 053 026 037 0.18 0.46 038 096 0.73 1.61 0.65
P8 026 0.16 022 0.12 0.18 081 175 145 283 194

Tebuconazole:
Carbendazim

Discussion Iy
Gy B gy e oleie @ caSaais Sl L obbcaus ¢ beuS gl eolaiul a5 ul L
Ebrahimzadeh and Abrinbana 2019, Gisi 1996, Zhang et ) sgd e 43,5 L o b 157,18
3,5 5g>4 S. sclerotiorum o,ge ;o (g3gume [l SleMbl aie; (pl yo (Jl> p! L (@l 2007
«Duan et al. 2012) ceul 43,5 plxil apo 5 ko ol 53, aslllas S Lais B a5 5 ,5b 4
HSEB slabole 5 <35 ol 28 (al 69, Ol 59 5k Gwesd Sln pEl gl nlpla
b glolid laalaa 5o, az g BB oasSaais Sl

5 JoibsS e 10900, slacas 5l plaS me wolaiul 0j50 LiSF B bglie i om0
bolxe o o> g aslas S.osclerotiorum slaaslas (g9, oS asais 31 o305 au 1oy jlais S
Sl es an o dabglie pla jo ad sonlive Saals 3l baias il 1o (Jg30sS 95 1059239 ]
J.,| del VY BV glacans 5 Q9‘~’~°5)'«?'~’~‘ Jﬁ)l’953‘4 .Ia}l;bo Le(j O g &S .,\:{o)f odalive
Sy Gy e Olse 4 WSz B g0 balse I colaul asyl b il baslas g9, cons
)y u)jj..o )in) )L» ral.?- w@s).» 6[3&4_,_9[.: Lol cCew! 0uls dogs LQJSC)LQ 4O WBLQ.A Co e
s 18 0SB 090 15 5 e slalaz (59, o] (cisu il 5l lebl 5 o iS7 )6 Lol 51
S b 23100871 93695 95 (gl (nl 5o (o) 0590 (ST o g labogliue (o )0
I3 o)l S.sclerotiorum ;1 il o les Copan gloasly jo (6,5, ;0 oYL Jesly Vi)
OIS AT G g S oaiiS Wil Pl baslas des (g9, «and (pl o (iS 7B g0 Lol
(Thiram) el 5 Galizee glacas 1 a5 Jiogh 0 0g e YIYO U VP 5l bale o
P Cad jo aid (85w, 9,90 S, SClerotiorum (sg, (AZOXYStrobin) g yiwl oS!
Sz g0 Fi) s 31 oL, (Duanetal., 2012) ol saslice YO Cas b oausSaauis
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