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33 days after inoculation
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49 days after inoculation

S Gl gy M S uifG)lS (ol poilast
0y b, el 0 ol erls L
iy op a8 e 5 Jsl Slagls pialssl
Soloy e K Sl pjasy ASEB S e 1 e
JS2) s el 511, sl 4, 5 (AT JS2)
Golow ala 3 5l s, il 5855 0T 51 BY
D ulg /Y asls | pslie 03, 5o &S oy LR
orle 035 3 bl g o35 Ghls )y mhaw Sl As s
oo 2S5 5 S (5ley IS 55 Sl 5T
uif@lsju,;); p3lie 08y Ldls el Al edalin
VWV )y ol o35 5 oo ps VRV Ll

AT S Gl e li (613 plilasl p g Al e

i plesil o gme (g5lued JT I g S35 7Y 505 A s
il § o Jd alo a 95 ASlan 0 kS g S 2B S ls OLE
3 gl s A7 (6,8 e p3lhe 035 1 (S sbent dr 7 31 o
Cils sl 15 (AY S8) 53 8 g 8y o
ol 4 S1LBY JSK8) wsl Slsy 5, 58 gdeo s Ve/OR
pslis o) Wlea b o35 olen IS 5 S 700
4 Cd (Sl S8 53 el s 4T Lol 3,5 Jos
oo il et 5 Sl 035 Ghpe aleST Slasles L
Gy (A Yo/en) Cbls y jastla o i U Sl ol
Sl ol b BT ) il wals JUs «



A4

V<) JLvJ 93 D)vas ‘R J.l? ‘L;gw).’bl; 90 (o) )LQ,Q

33 2l 5 Golen Sld 4o ST Lazsls (BY IS8 csls
2 Ulos g8 ila o35 4 S pslie 055 53 Hled
E) Ldls )|J§ C»:wl.“a- 03 gd>es 3 r.;) 95 A Z'}.«;:».A

sl OLES |y gl Sl el e

Uniform -
Maxim -

Control -

Fungicide

Celest -

R S
Cultivar

P (S8 5 03)) il byl (B) Ssls y el 5 (A) (ol asle Gl lsged =1 I
Sl T

).‘ T B3

w s OO N

Fungicide

el Gl edeTiwng ams b Glate &5 5y Aoy
5 oSl ESTE B sl 53 (BY JS8) dibe solen
eyl 5SS a s pelie 5B 2576 Sl eslinal pae
5 (AY JS8) solen el 53 5 1 ples 5 pslis

Maxim -
Control -
20
R S

Cultivar

Fig. 3. Heat map of disease index (A) and harvest index (B) of experimental treatments (cultivar and fungicide)

61 days after inoculation

LopeeSU S oS Ve et b el
JSK8) cals 1y golew Latls o V0 Y asls
WS s Cbls y asls i 5l S J 5o (AF
5 o Lo 3 A L s 2S5 55 S
Sl asls o S Aoy A/ b ST 2S5
b ol o5 4 b o5l 53 (BY JS) sl Ol
)l.‘::mja»)v\.a-\‘g;.uqd_:l:mc_b‘_;”b
odgdms 53 Solen Lelh edalie Zsl iS50
o5 b Lol G 1 as, Ll (AP JSK8) s Sl
s 45y ol 085 53 &8 Gosbas o5 Dol pylia
G s s e ST, 5 ekl SSEB 4
S ol L el STl G Sla 2S5 256
W3l i Al Getls s b ESTEB ks
Sl 5 Cedor cp i g ST B e 4w &S (6 ey
ol o YL L Ae s MUAS 50/ AFVF L Cs g

(BY &) L 5 ol yor Cils

3l oslizal o) acb (ST Ll 53 (s,ls piblssl
o yo AT L Ok e A S (mdl ale
Al rbul S san ;A}JT Ll i ol s ool poilssl
055 (S IT Sh otz 0lis o o ol s ileT ks
bopslie o3, (ST St 5 Sl b b ol
3y u:.(@ls Sheslial pde Llyd 4 Caglis el
o5 sy asls Ol ol o3 b LAY )
polae o3, il patlh 5 de)s he bl elee
e grese ) (BY S8 sp dons Ve Ll
55 55l 500 ST sl 5 golew oo z B !
S eddpbail (slacsyls pidlasl alal ool R ky
250 S B aw eslis o3 Gl Golen el kS
33 o) B LS 6,8 s oles S5 a3l eslizal
flw..moMLi»g;s}L&a:}.\m):d:;fl)ré)&i‘
A G A esgdoee 53 oYL Clils e la b us Cow

uifé)lﬁ WOl Qi‘ BER Y :JJTJ.: ol Sly doys



w81 (63559 1 st lhonn 9 (ST J S5 Bl 1y, K0 g (s

YA

Uniform -
DI
B Maxim-
k&
o
c
LE = -
Celest -

Cultivar

Fungicide

Uniform =

Maxim =

Control -

Celest-

Cultivar

B

(a..\:« L{b& BE) (ﬂéjlﬁ)v})) ‘S&iLﬂ)T LS\A)L“:: B) C.,.i‘.}ﬁ uﬁ;—L&j(A) LS)L“:J, u.é:-\.& o‘U'J" Jb}u’—\c Jg.'b

c:fc.l: ale 3l eslazal

Fig. 4. Heat map of disease index (A) and harvest index (B) of experimental treatments (cultivar and fungicide)

in the non—inoculation condition

STy ealin Zob oy wl Gl oles b iy
S das o Ol g3 il S pslie (35 5 Cowleo
Apoanly e Syl Sl anddl g Lg;;blipbleré)
bl 0T (S5 S slin ol tiS” Boi> (g lo ule =56
wts ST Ll s 55 pl ply 6l ol 40uSCs 5 0355
535 ST (3, (S5 Canslie 4 g5 015 o Sole @
lemed o5obe 5 (6 805 ke (glaoped B ol 03Y
JAS sl G 28756 s o5 a3 8 S 4 5
YeOMF L ) AUDPC Lasls b ol o3 55 bey
pde e 43 5 S Latls 4 6035 sl (A7 JS)
S eslinal ol 63 0yl 1 S 706 31 eslind
PO BPRCIR VRN VY g NP e SO o AS g6
#5003 Sl ) (LN ol pes & el o35 65ley
o3l pude 5o b awslie 3 (o ghlas 3 Shas 51 55 pslia
e Gk (B JS) sss s, 2SE6
S GOl pidlasl s d o U oolan D0
S AT dn wpss oo Sl Ll ooy Sl S0y
e Ly )by 4 (B by S 6 !
O AL SRS Sy 5 58 e olen Sy
boojole sl G SST7 56 &7 das oo OLES ¢ 555
S 5 503 O3 Ol 5 o 1 13,13 5L (6 2 OLe & 6 plo
Eh e 08 53 Solen U5 Gl S 206 )
p3le 035 53 Solem IS 6l bl nle Ol e

Solow Sy (G p) e 2l
(AUDPC)

et 5 S Sl (5 )kas Ol o4y AUDPC a5

ol el .aj:fda S8 skl 300 (gHles drw g
il YL Sl ¢SS AUDPC Ol o511 a ¢ esls
Sl ze Ol 4wl i ol 4 ke O Sl
Ul a bl ol il G151 ool aney
Golew druwg 9 Odd I dL 5wl AUDPC Hlude
OT Caglio 5 S Comloo 1 (ool o (6,5 sl
IS p Gl Sl Sk e Sl iy
desloe 55 0T 55 a5 ey GleT bl
sl 53 ples 085 Sl Solen D0y (S A 5
S dase Ol (AD JS8) 2SZ 06 1 eslizal pie
AUDPC _asls L o3) ool 3 (ole &30 S
FE s Sl 53 6 5 YU sl YA L
r.;_) 23 &S Sl J sl il g5 )y Jsee
oo S5 ONV/Fr Ll AUDPC a5l | pslis
S (BO JS8) 3y plos 035 51 S awlie Ol s
osbOles Ll el 055 ool s S5 Cslas 1 ST
Dl olew T iy S Tl 55 348 0 odaline &S
2 STy Goley Jali & (5 iy (sl 03 aa]
Sols pislosl G e J ol Oli Caglie 63 gdoee

Sy ((F gus ;:;ﬂi Bl o 390 4 e (:}3



4

Y2+ JWw cgd o 5lowd odd Wl ¢ SWi320L5 1> s j 50

U1y ol o35 ol 80 S o STl ST 56
O 51 Gy Ll aals 2als (gls poilssl £ >
S Sosba el Pl D oley S8 Ay e e
Al o 53 AAD & p33 Al o 53 YV | ST Lasls
Ol e e ol s e (AN ) A g
S 2B 5 palis o8y 53 4s Lol |, AUDPC L
e3> dleye U oley iy Cee eShe
doyo pl 51 e 5 55 ameaT Hlaw (ls pdlast
(BA JSK8) A o353l (olew T ke s et Didda
J7S Sl oSl A6 51 &S ose 5o el
0395 dob il L L cl C)'Y > 5d eslanl (g ley oyl
) el il 0T Slés sl AS b Sl eslizl
ool Sl eslizul 45 ,e 53 348 e edalie & bl
SAT Ul sl s kT T s AS gl

SIS Sl p 0l B (6 )lew L iy Ll 5 g

Absolute or Relative AUDPC
Total area= 252
AUDPC=229.90

Relative AUDPC= 0.912

DI

dates

A

DI

58 plil e 0L s OT 31 eslizwl 8 0T b b
e Sl gl i S B L IS S W15 e
oeFle S B ol S sl g 3550 pB) 5 Ly
‘)‘ oslaiw! ru\.c )La.:; BE YY«/«' ‘)‘ \) wLma- V.;)AUDPC
SR AV JS) sl alS IYYA 4 1S 6
o emen 3 AUDPC asli (sdly QA D550
2 AT ol 6V S e oley T80 ol
S eslal Slads sluw Ll LSl (gl J s
Jyame Jlg) 5 4o (5N15H oley Jole m B Loj)ks
g}‘a’ug}:‘se)ugﬁ\ﬂ(’}uﬁvs))g”\JL“'J’J;‘”\’A"‘J
)L«.:S BE) \ARVAK j‘ K sls &AL{ u\>|j fA ‘J AUDPC
L. t_}w BEIE) ..UL&) Y /Ive LY ‘JIASGJG )‘ oslaal CJ.C«
ﬁ))@)ﬁﬂﬁ‘}‘é}%@;&ﬁuﬁdfwhf
.(By L}gﬁu) Ld odalin gyl pilasl A e aw

Absolute or Relative AUDPC
Total area= 252
AUDPC=111.40

Relative AUDPC= 0.442

5 35
433

33 49 61

dates

B

51 eslaad ¢u\.9 )L«:S BE) B) 9035999 C}LB.: r.;)_j(A) B}Q u,-»LM> r.;))é ‘5)&:;_ @J&ﬁwﬁ)ck»—a Jg."»

A8

Fig. 5. The area under disease progress curve in the Shokoufa sensitive cultivar (A) and the Novodoro resistant
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Abstract

Rhizoctonia root rot is a widespread and destructive disease that affects sugar beet yield in Iran and worldwide.
In this study, we investigated integrated disease management methods, including the use of resistant cultivars
and fungicides, to prevent the development of the disease. The present study focused on the Shokoufa
susceptible cultivar and the Novodoro resistant cultivar, and tested three fungicides of Celeste, Uniform, and
Maxim. The experiment was conducted under natural and artificial contamination conditions during 2022. The
results showed that the Uniform fungicide effectively prevented the development of the disease on the resistant
cultivar, resulting in a harvest index of 70.59%. Although this fungicide did not work as effectively on the
susceptible cultivar, it still showed better performance compared to other experimental treatments. The Celeste
fungicide had a disease index of 3.29 on the resistant cultivar, with 5% of the root surface having ulcers.
However, it did not have a significant effect on disease control in the susceptible cultivar, which showed a
sensitivity reaction. The harvest index of the resistant cultivar in this treatment was 76.47%, while the
susceptible cultivar had a harvest index of 11.76%. The Maxim fungicide and control treatments had similar
effects on both the resistant and susceptible cultivars in terms of disease and harvest indexes. Although the
severity of the disease was lower in the resistant cultivar compared to the susceptible cultivar, both cultivars
showed a low harvest index and were in the sensitive range.

Keywords: Disease index, Disease severity, Resistance, Sensitivity, Sugar beet.
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