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Table 1- Characteristics of different cultivars of sugar beet used to study their resistance to

Cercospora leaf spot
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Figure 1- Leaf spots on the leaves of Merak, 25448, Antek and HI 0063 cultivars of sugar beet after
21 days of sporulation induction of Cercospora beticola isolates (From right to left).
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Table 2- Analysis of variance of Cercospora leaf spot characteristics in different cultivars of sugar

beet
Mean Square (M.S)

S.0.V df Incubation First day of the Number  Diameter Percgr{:ﬁ?e of

period rise of symptoms of spot of spot contamination
Block 3 222.94™ 0.81"™ 0.38"™ 0.138™ 51.51"™
cultivar 10 2230.20** 8.66** 2.75** 0.208** 436/97**
Error 30 575.78 2.24 0.202 0.047 63.97
C.V (%) 13 12.60 13.50 16.76 16.67

ns, * and ** are non- significant, significant at 5% and 1% probability levels, respectively (LSD test).

Wby iz P81 S (21gmwsS g (F 24T Solw Dlhogad (Ole dwlio T Jour
Table 3- Comparison of Cercospora leaf spot characteristics in different cultivars of sugar beet

Percentage of

. Incubation First day of the rise! Number of Diameter
cultivar eriod spot of spot plant
P of symptoms P P contamination
Cesira 158.25 c-e 10.25 c-e 61.58 de 1.32 bc 51.21 ab
Lisetta 174.00 c-e 11.25 c-e 118.75 g' 1.15 ¢ 55.68 a
Antek 189.88 a-c 12.25 a-c 253.33 bc 117 ¢ 52.29 ab
BTS 853 202.56 ab 13.00 ab 26358 b 116 ¢ 4392 b
Merak  202.13 ab 13.01 ab 18.08 e 191 a 30.39 ¢
Yasmene 154.13 de 10.00 de 193.16 3 115 ¢ 53.58 ab
Qualita  186.19 3 12.00 b-d 254.75 bc 115 ¢ 56.87 a
SB16 22356 a 1425 a 29.66 e 1.35 bc 2798 ¢
25447 198.88 ab 12.75 ab 4575 e 149 b 4375 b
25448  193.63 ab 1250 ab 291.83 ab 1.25 bc 52.63 ab
HI 0063 147.13 e 950 e 405.33 a 1.21 bc 59.31 a
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Figure 2- Comparison of the percentage of contamination in sensitive HI 0063 (a and Right) and
Resistant Merak (b and Left) sugar beet Cercospora leaf spot disease
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Figure 3- Cluster analysis of different cultivars of sugar beet affected by Cercospora leaf spot
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Table 4- Results of Cluster Analysis of resistance evaluation of different sugar beet cultivars under

Cercospora leaf spot

First day of the

Incubation  Number of Diameter

Percentage of

Cluster Primer rise of symptoms eriod spot of spot plant
ymp P P P contamination
Mean 950 14713 40533 2.14 59.31
A SE 0 0 0 0 0
group  Relative o 0.20 0.20 1.30 0.47 0.24
mean
Mean 12.44 19306 26587 197 51.43
B SE 0.21 351 8.94 0.16 271
group  Relative to 0.05 0.05 0.51 051 0.07
mean
Mean 10.50 16213 12450 272 53.49
c SE 0.38 6.06 38.09 0.97 129
group  Relative to 0.12 0.12 0.29 0.32 0.12
mean
Mean 13.33 207.85 3116 8.67 34.05
D SE 0.46 7.95 8.02 278 4.91
group  Relative to 0.12 0.13 0.82 116 10.29

mean
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Abstract

Background and Objectives

Leaf spot is the most important disease of sugar beet around the world. It is prevalent in
areas with hot and humid weather. Damage to leaves is associated with a decrease in root
and sugar content which results in lower root and white sugar yields.

Materials and Methods

This study was conducted as a factorial experiment in a completely randomized design in
laboratory and greenhouse of the Faculty of Agriculture and Natural Resources, University
of Mohaghegh Ardebili in 2017. Experimental factors included Leaf spot disease in two
levels (control, disease) and 11 cultivars (Cesira, Lisetta, Antek, BTS 853, Merak, Yasmene,
Qualita, SB16, 25447-79, 25448-79, HI 0063) of sugar beet.

Results

Results showed a direct connection between the incubation period and the first day of the
onset of symptoms. The first infected spot was recorded eight days after incubation equal to
12.26 ° C for the HI 0063 cultivar. Moreover HI 0063 cultivar had the shortest incubation
period (of 137.17° C), and the shortest day of the onset of symptoms (5.9 days). The highest
number of spots (405.33) was obtained by the 25748 Cultivar and smallest number of spots
(18.08) was recorded by the Merak cultivar. Also the Merak cultivar had the largest stain
diameter (905.1 mm), while highest percentage of plant infection (31.75%) and lowest
percentage of plant infestation (27.93%) was observed by HI 0063, and SB16 cultivars
respectively. The results of cluster analysis of resistance to disease showed that the cultivars
were divided into 4 groups, HI 0063 cultivar in one group, Antek, 25448, Qualita and BTS
853 cultivars in another group, the cultivars of Cesira, Yasmene and Lisetta in the third
group and SB16, 25447 and Merak cultivars were in the last group.

Discussion

In this study, the sensitive cultivar of HI 0063 had the shortest time for incubation period,
the day of symptom emergence, the highest number of blemishes and percentage of plant
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infestation. The overall results of this study showed that all of the studied traits were
involved in resistance except in exceptional cases, increasing degree of resistance, increased
the length of the incubation period and decreased the density of the stain per unit area, the
diameter of the stain, the percentage of the infected leaves and the number of spores
produced in the surface of the stain. Also there was a direct connection between resistance
and disease, incubation period and other traits examined. In conclusion, the resistant
varieties to disease had the longest time for incubation period, the first day of symptom
emergence, the lowest number of spots and percentage of plant infections. However,
sensitive varieties had the shortest time for incubation period and the day of symptom
emergence and the lowest number of spots and percentage of plant contamination.
Accordingly, the HI 0063 cultivar was the most sensitive cultivar and SB16, 25447 and
Merak cultivars were resistant cultivars.

Keywords: Sugar beet, resistance to disease, incubation period, stain diameter, percentage
of plant contamination
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