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Abstract

The pathogen, Pythium aphanidermatum is one of the causal agents of sugar beet root rot in Iran. In order to evaluate the
reaction of cultivars to the pathogen, at first, the screening method of evaluation was optimized. Then, a number of 24
cultivars that are commonly cultivated in Iran were evaluated against the pathogen. Three different evaluation methods
in the greenhouse including grass leaf suspension, oospore suspension, and grass leaf suspension using through making
wounds on the roots were compared with each other. A number of 12 cultivars were inoculated with these three inoculation
methods. The results showed that positive and significant correlation of the three methods with each other. Then, 24
commercial sugar beet cultivars were evaluated with grass leaf suspension method under the greenhouse conditions.
Based on the results of the evaluation of the 24 commercial cultivars of sugar beet and the comparison of the disease
index of Pythium root rot based on Duncan's multi-range test, Ivano, Boomrang, Flores and Tous had the lowest rot index
among the cultivars with the average index of 2.58, 2.65, 2.72 and 2.75 respectively and were introduced as resistant
cultivars to the disease. Cultivars Jolgeh, Rasool, Shirin and Jam were categorized as susceptible.
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Figure 1. Inoculum preparation on sterile grass leaves in bottles with 200 ml volume.
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Figure 2. Putting aside the soil attached the root and placing the inoculum suspension beside the root.
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Figure 3. Putting the inoculated pots in trays containing water in order to create saturated conditions around the roots.
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Figure 5. The scale 1-9 in sugar beet roots infected with Pythium aphanidermatum.
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Table 1. Characteristics of sugar beet cultivars for evaluating resistance to Pythium aphanidermatum.

No Cultivar Company Resistance/ Tolerance

1 Pauletta KWS Rhizomania and Beet Cyst Nematode
2 Flores Maribo Rhizomania and Rhizoctonia

3 Ivano Sesvanderhave Rhizomania and Rhizoctonia

4 Roziere FlorimondDesprez Rhizomania and Rhizoctonia

5 Novodoro Syngenta Rhizomania and Rhizoctonia

6 Boomerang Sesvanderhave Rhizomania and Rhizoctonia

7 Tous Syngenta Rhizomania and Rhizoctonia

8 Dorotea Syngenta Rhizomania and Rhizoctonia

9 Ekbatan SBSI Tolerant to Rhizoctonia

10 Latitia KWS Rhizomania and Rhizoctonia

11 Torbat SBSI Resistant to Rhizomania

12 Mandarin Maribo Resistant to Rhizomania

13 Primier Maribo Rhizomania and Rhizoctonia

14 Azar Sesvanderhave Rhizomania and Rhizoctonia

15 Rasta Syngenta Resistant to Rhizomania

16 Brigita KWS Resistant to Rhizomania

17 Magnolia KWS Rhizomania and Rhizoctonia

18 Pars SBSI Tolerant to Rhizomania

19 Spartak Syngenta Resistant to Rhizomania and Bolting
20 Niksus Syngenta Resistant to Rhizomania and Bolting
21 Jaam SBSI Tolerant to Rhizomania and Rhizoctonia
22 Rasoul SBSI Tolerant to Bolting

23 Jolgeh SBSI -

24 Shirin SBSI -
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Table 2. Sugar beet classification on the basis of root rot Index (DI).

No. Disease Index (DI) Genotypes
1 1-2.99 Resistant
2 3-4.99 Semi-Resistant
3 5-6.99 Semi-Susceptible
4 7-9 Susceptible
J Appl Res Plant Prot
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Table 3. Correlation coefficients of different methods of sugar beet cultivars evaluating to Pythium root rot.

Evaluating methods

Grass leaf suspension

Oospore suspension

Oospore suspension
Grass leaf suspension with root wound

0.848™ 1
0.832™

0.798™

Significant at 0.01*
olx! o (Luterbacher et al. 2005; Abrinnia et al. 2007)
Jolse pymls 1 o P.oaphanidermatum )8 lew

5 (O JS8) wdbioe gob al>po y0 aidjanin 4ty (Soruy
3,5 Gl Coenl 5 Lo (nl azalS Al e 5
a)3m 53 Syt o515 b widjuniz Jd olnl s Ysene
sae i ao Sy LS jo 0 50 Bras (e Deb ge LIS
Pl a5 & ol Sl el oy
Taleghani et ) sgi oo S LSy ,0 )4 s 0 YO
laxolS ¢ la,ds 51 gobj olass a5 wiz o Jee o «@l. 2010

S ol i s S S gk g o
(Pallet) cdy b 5 jlas calides slo iz )18 alwgas o5 )5les
o 5l b azalS She gilen Jdo e @ el 0as
Bl o kS S pe e (2,08 Jolys plo b s 5 Lo
Pl 008,53 0190 rogdle ol glas Coenl 0l juse

solo a0 YO B Y. aig sles sl,lo P.aphanidermatum
055 slaole 1o ST s el Suled gl calles sl oo 915
a8 jase sleaty, gob al> e b colae a5 ool bl
TS olgred olnl o S lew ool Coeal 4 a2 55 b ail oo
48,5 Oy Sl Dlidod g a8 ik ddy; (Sowwg Jolse
pB,I Craglite laal 45wy o0 S5 & (55,8 iz (02l o
P. aphanidermatum ,5 Lo 4 Cowd 150 )0 95250 ()l
OlipglaS adads BuaaclisS o plgiar b 9pS )18 (ow)p 950
A liwl) jo ioman g 0lo palS (g ke ol ol 51,

wlo); ralf J.w L 9 ﬁﬁLa.,o r:lﬁ)‘

J Aopl Res Plant Prot

05,5 ;o pB)l 5l plSame o3 sbml b Srale b, o
P9y oo w8 VY ol (B Jgaz) s gamanes plie
ool g ole Aol ipolite Ao 09,5 w3 035 b (Siale
S9)9 )3 2 45 oo 5l 4 (T Joa) el ananes
o3ls Gl 1) (Sogll a5 00,8 SaS aty; 4 5 Lo
Sz ge (o jed laaws I jeue 4y 1ol b S jlay 5l (S ]
St 258 ol (o035 &5 Slej g s ady ) JlSLe
(Willsy et al. 2017) wigi o olS o159 o &b 3

il SO oy a5 oladaiy o Sogdl Gal cwyp o
(Buttner et al. wgd oo 2L pllo sboais olgicas oS oo
shass 5T 45 a5 sl gy o 4 45 Sy ae L 4 2004)
8ol Yol all eSS Sogll wal glls slaasy
2l 03,5 513 6 ler 5l aS Glag Ty ol 1,55 5 (6 i
Dol oyed A olddig o yd gwyp ) 50 0,0 e
J5uz) ad aple (il gy am 50 w05 o bl (o)l
Shsole g pllo sladiey woys 025 b (Dbl Ghey 5 O
Solo @e (g Gl )3 eomired S i (7S (5 Lo
i bl o3 (Siaule oy 50 45 Koo (B, 90 b dmlia o
g Sdloy (Siale 5l atin g0 GlalS g o jalls o)
8,518 b)) o)

slodiss 5l (AU slacs)lo J5S Gh9) (25 f5e 4z S
Bannet et al. 2007; Kens ) <ol pglie p8 ) 5l oolaxwl pauin
ol 4 pslie mlie yme sl Sl Sliass Js (2008
(Sgde G285 (pSE Sl AT O)90 widjaii 50 5 e
al> . o P. aphanidermatum ,5 oo 4 Cuwglie aiw) 4o
S92 g gl Ll Canl 438,55 & y90 wiBjasiz 50 g9l
Sl ooly lis glazmalS al> e o Poultimum & cooglio

$




(VFF) YVRYYR (W) VY SCopoles o sl slaiags

YYO

Table 4. Comparison of Pythium root rot index in sugar beet cultivars inoculated by three different methods.

(Siabe @bt (o) an b aidjoisz pB)l oty egiin (S Solem AL alie ¥ Jeua

No. Cultivar

Inoculation with grass leaf suspension

Inoculation with oospore

Inoculation with grass leaf suspension plus wounding

Disease index Grouping Disease index Grouping Disease index Grouping
1 Pauletta 3.1%® Semi Resistant  1.22 Resistant 5.33° Semi susceptible
2 Flores 2.92 Resistant 1.42 Resistant 4% Semi resistant
3 Ivano 2.612 Resistant 1.7% Resistant 3.362 Semi resistant
4 Novodoro 2.912 Resistan t 2.2%¢ Resistant 5.3° Semi susceptible
5 Rosiere 2.962 Resistant 2.5%¢ Resistant 3.86° Semi resistant
6 Tous 2.92 Resistant 2.6%¢ Resistant 3.148 Semi resistant
7 Dorotea 3.34¢bc Semi resistant 3.5bcd Semi resistant 5.67° Semi susceptible
8 Ekbatan 3.96 Semi Resistant ~ 3.7¢ Semi Resistant 5.79b Semi susceptible
9 Perimier 4,05 Semi Resistant ~ 3.9% Semi Resistant 4.9° Semi resistant
10  Magnolia 4.6% Semi resistant ~ 3.9% Semi resistant 5.43b Semi susceptible
11 Brigita 5.094 Semi resistant 59 Semi resistant 5.51b Semi susceptible
12 Jolgeh 8.45° Susceptible 8.5° Susceptible 8.8¢ Susceptible

In each column, the averages with the same letters have no significant difference (p<0.05)

Table 5. Comparison of the percentage of healthy plants in cultivars in three different inoculation methods with Pythium aphanidermatum.

.Pythium aphanidermatum 5 Lo, b calisee Sjasle (oo, dw ,0 a6 ol slaaisy o ys anlio O Joua

Method

percentage of healthy plants

Grass leaf suspension
Oospore suspension

Grass leaf suspension plus wounding

22.75%
14.39%

4.24%
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Table 5. Comparison of the percentage of healthy plants in cultivars in three different inoculation methods with Pythium

aphanidermatum.

Method

Percentage of healthy plants

Grass leaf suspension
Oospore suspension
Grass leaf suspension plus wounding

22.75%
14.39%
4.24%
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Figure 5. Symptoms of sugar beet root inoculated with Pythium aphanidermatum.
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Table 6. Comparison of Pythium root rot index in sugar beet genotypes in the greenhouse, inoculated by grass leaf

suspension.
No. Cultivar Disease index Grouping
1 Rasoul 8.5% Susceptible
2 Jolgeh 8.22 Susceptible
3 Shirin 7.75%® Susceptible
4 Jaam 7.3% Susceptible
5 Pars 6.85P Semi susceptible
6 Brigita 5.35°¢ Semi susceptible
7 Magnolia 5.17% Semi susceptible
8 Ekbatan 4.76% Semi resistant
9 Spartak 4, 7cd Semi resistant
10 Dorotea 4,68 Semi resistant
11 Rasta 4, 350def Semi resistant
12 Azar 4., 250def Semi resistant
13 Primier 4.1 cdefg Semi resistant
14 Torbat 4cdefgh Semi resistant
15 Latitia 3.95cdefgn Semi resistant
16 Mandarin 3.95¢defgh Semi resistant
17 Novodoro 3.82cdefgh Semi resistant
18 Nixus 3.8¢¢fon Semi resistant
19 Pauletta 3.31¢foh Semi resistant
20 Rosiere 3.09fh Semi resistant
21 Tous 2.75% Resistant
22 Flores 2.729 Resistant
23 Boomerang 2.659" Resistant
24 Ivano 2.58" Resistant

In each column, the averages with the same letters have no significant difference (p<0.05)
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