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ABSTRACT 

 
 Field experiment was carried out in 2011/ 2012 and 2012/ 2013 growing seasons to study the effect of integration between some 
agriculture practices i.e. date of sowing (first of Sep., Oct., and, Nov.), source of nitrogen (Nitrate and Urea) and cultivars kinds (Pleno, 
Kawmera and Ras poly) of sugar beet on yield and quality of sugar beet and its relation to disease severity of Cercospra leaf spot. Disease 
severity% (DS) of Cercospra leaf spot significantly affected by integration between agriculture practices in both seasons 2011/ 2012 and 
2012/ 2013. In this regard 1st Nov. it gave the highest significant decrease of DS of Cercospora leaf spot while sowing at the 1st Sep. 
recorded the lowest effect on DS in both seasons. Pleno cv. was the highest susceptible to Cercospora leaf spot while, cv. Kawmera 
recorded the lowest DS in both seasons and under all date of sowing. Whereas nitrate as a source of N enhances of the ability of cultivars in 
resistance of Cercospora leaf spot compared to Urea in all of planting timing during the two successive seasons. On the other hand, sugar 
beet yield and yield components as well as sucrose quality were significantly affected by integration between agriculture practices in both 
seasons. Root fresh weight and root yield as well as TSS, sucrose %, purity % and sugar yield (ton/fed) were recorded the highest 
significantly increase when Kawmera cv. planting in 1st Nov. and treated with Nitrate as a source of N in both seasons. While its give the 
lowest values when Pleno cv. planting in 1st Sep. and treated with Urea as a source of N during the two growing seasons 2011/ 2012 and 
2012/ 2013. 
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INTRODUCTION 
 
 Sugar beet (Beta vulgaris L.) is one of the most 
important sugar crops in many countries of the world. 
It contributed from 27-30 % of the total sugar 
production all over the world [2]. In Egypt, sugar 
beet area is increasing rapidly on the newly reclaimed 
management, minimizing fungicides application and 
looking for an alternative option to decrease the 
health hazards to humanity [23,7].  
 The most important foliar disease of sugar beet 
(Beta vulgaris L.) is Cercospora leaf spot, caused by 
Cercospora beticola Sacc. [36] and can lead to 
reductions in gross sugar yield of up to 42% [30]. 
Losses are manifested as a reduction in root weight, 
lower sugar content, and leading to a loss of sugar to 
molasses [31,33].  
 One of the important management strategies for 
Cercospora leaf spot epidemics rely on reducing the 
rate of disease spread by fungicide applications. 
Multiple applications of fungicides are usually 
required to keep Cercospora leaf spot disease below 
damaging levels but there are many investigators 
indicated that, fungicide resistance in Cercospora 
beticola have largely indicated reduced sensitivity to 

the classes of systemic fungicides such as, 
benzimidazole, ethylene bis dithiocarbarmate, 
triphenyltin hydroxide, triazole and strobilurin 
[16,25,16,4,38]. Moreover Fungicidal applications 
cause hazards to human health and increase 
environmental pollution [9]. Therefore, alternatives, 
eco-friendly approaches for control of plant diseases 
are needed such as resistant cultivars which play an 
important role in the control of Cercospora leaf spot 
[25]. Because they reduce the rate of disease progress 
in the field [26]. 
 In a previous work [27], four sugar beet cultivars 
exhibiting different levels of rate-reducing resistance 
towards C. beticola, from susceptible to highly 
resistant, showed significant differences in: 
incubation length, infection efficiency of conidia, and 
lesion size.  
 Because Cercospora leaf spot is a polycyclic 
disease dependant on relative humidity greater than 
90% and temperatures above 15.5° C for disease 
progression [29,37]. We can reduce these conditions 
through the use of some agricultural practices such 
as, date of sowing and fertilization which could play 
a role in controlling programs by providing 
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unfavorable conditions to the Cercospora leaf spot 
disease [17].  
 The aim of this research is an attempt to study 
the role of some agriculture practices in reducing of 
Cercospora leaf spot infection in sugar beet. 
 
Material and Methods 
 
Field experiments: 
 
 Experiments were carried out at Serw Research 
Station, Domiatte Governorate, Egypt, during two 
successive growing seasons, i.e. 2011/ 2012 and 
2012/ 2013. This location was chosen because it has 
a long history of heavy infection by Cercospora leaf 
spot.  
 To study the effect of different dates of sowing 
on disease intensity. Three cultivars, i.e., Pleno, 
Kawmera and Ras poly were grown in split-plot 
design with three replications. The cultivars were 
grown in three dates of sowing in the main plot with 
30 days interval, i.e., September 1, October 1, and, 
November 1. Cultivars were allocated in subplots 
which divided to half each one were fertilized with 
different sources of nitrogen (N) to assess the 
effectiveness of nitrogen sources. The nitrogenous 
fertilizer was added as Nitrate and/or Urea at the rate 
of 100 unit/ fed, in two half doses, 25 and 55 days 
from sowing later. Plots area was 8 m length and 10 
m width (12 rows/ plot). All cultural practices were 
applied as recommended and field was irrigated as 
usual. 
 
Disease assessment: 
 
 By the end of the growing season, disease 
severity was determined on 50 plants Cercospora 
spots were counted. Disease severity was determined 
according the scale of Shane and Teng [30]. Scale 
ranged from 0-10 categories where: O; no visual 
infection; (1) 1-5 spots/leaf (0.1% severity), (2) 6-12 
spots (0.35 % severity); (3) 13-25 spots/leaf (0.75% 
severity); (4) 26-50 spots/leaf (1.5% severity); (5) 51-
75 spots/leaf (2.5 % severity); (6) At higher disease 
incidences, the average affected area per leaf was 
estimated from standard area diagrams, and 
categories 6 through 10 represented 3, 6, 12, 25, and 
50% disease severity, respectively . 
 At harvest, three replicate samples, each of 
twenty roots for each treatment were randomly 
collected for determination of crop yield and sugar 
analysis. 
Some sugar beet parameters were determined at 
harvest as follows:  
1. Average root fresh weight (g/plant). 
2. Root yield (tons/fed) was determined using the 
whole rows of sugar beet 
3. Total soluble solids (TSS %) was determined in 
fresh roots using hand Refractometer. 
4. Sucrose percentage was determined using 
Saccharemeter set according to AOAC [1]. 

5. Purity percentage was determined according to 
the following equation:  
            Purity% = (sucrose% / total soluble solids %) 
x 100. 
6. Sugar yield (tons/fed) was calculated according 
to the following equation:  
           Sugar yield = root yield (tons/fed) x sucrose% 
/100. 
 
Statistical analysis: 
 
 The data were statistically analyzed by analysis 
of variance (ANOVA) using the statistical Analysis 
System (SAS Institute, inc, 1996). Means were 
separated by Duncan’s Multiple Range Test at P ≤ 
0.05 levels.  
 
Results: 
 
1. Effect of some agriculture practices on sugar beet 
Cercospora leaf spot disease severity: 
 
 Data presented in Table (1) show the effect of 
integration between some agriculture practices on 
sugar beet Cercospora leaf spot disease severity in 
two successive seasons 2011/2012 and 2012/2013, 
and indicated that, Percentage of disease severity % 
(DS) varied according to the sowing date (Table 1). 
In general when sugar beet was sown on the 1st Nov. 
it gave the highest significant decrease of DS of 
Cercospora leaf spot while sowing at the 1st Sep. 
recorded the lowest effect on DS of Cercospora leaf 
spot in both seasons. Regarded to the reaction of 
sugar beet cultivars to Cercospora leaf spot, data 
presented in Table (1) indicate that, cv. Pleno was the 
highest susceptible to Cercospora leaf spot while cv. 
Kawmera recorded the lowest DS of Cercospora leaf 
spot in both seasons and under all date of sowing. On 
the other hand, data in Table 1 showed that, Nitrate 
as a source of  N enhances of the ability of cultivars 
in resistance of Cercospora leaf spot compared to 
Urea in both season and in all of  planting timing.  
 
2. Effect of some agriculture practices on root fresh 
weight (g/ root) and root yield (Ton/ Fed.) of sugar 
beet under natural infection with Cercospora leaf 
spot during 2011/ 2012 and 2012/ 2013 seasons: 
 
 Results presented in Table (2&3) show that 
sugar beet root fresh weight (g/ root) and root yield 
(ton/ fed) significantly affected by integration 
between some agriculture practices in both seasons 
2011/ 2012 and 2012/ 2013. In this respect, planting 
in 1st Nov. recorded the highest fresh weight (g/ root) 
and root yield (Ton/ Fed.) while, in 1st Sept. give the 
lowest one in both seasons. Data presented in Tables 
(1&2) indicated also that, cv. Kawmera give the 
highest amount of fresh weight (g/ root) and root 
yield (Ton/ Fed.) while cv. Pleno recorded the lowest 
amount in both seasons and under all date of sowing. 
In the same time, the presented data in Tables (1&2) 
illustrated that, Nitrate as a source of N led to 
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increase of fresh weight (g/ root) and root yield (Ton/ 
Fed) compared to Urea in both season and in all of 
planting timing. 
 
3. Effect of some agriculture practices on sucrose % 
and total soluble solids (TSS %) of sugar beet under 
natural infection with Cercospora leaf spot during 
2011/ 2012 and 2012/ 2013 seasons: 
 
 Data illustrated in Tables (4&5) showed that, the 
percentage of sucrose and TSS in sugar beet roots 
significantly affected by integration between some 

agriculture practices in both seasons 2011/ 2012 and 
2012/ 2013. In this regard, the highest value of 
sucrose and TSS were recorded with planting in 1st 
Nov. followed by 1st Oct. in both seasons. However, 
cv. Kawmera give the highest value of sucrose and 
TSS compared to others cvs. whereas planting under 
different dates or by using the two sources of  N 
(Tables 4&5). From the other hand, data also showed 
that, Nitrate as a source of N led to increase of the 
value of sucrose and TSS in both seasons and under 
all date of sowing (Tables 4&5). 

   
Table 1: Cercospora leaf spot disease severity (%) on sugar beet as affected by some agriculture practices under field conditions during 

2011/ 2012 and 2012/ 2013 seasons. 
Cultivars Source of N 2011-2012 2012-2013 

Date of sowing Date of sowing 
1stSept. 1st Oct. 1st Nov. 1stSept. 1st Oct. 1st Nov. 

Ras poly Nitrate 20.9 ed 15.7 cd 13.0 c 27.7 c 21.5 de 18.8 c 
Urea 26.2 b 19.7 b 15.1 b 33.0 b 26.1 c 22.2 b 

Kawmera Nitrate 18.9 e 14.6 d 10.5 d 25.5 c 19.6 e 15.0 d 
Urea 24.3 cb 17.5 c 12.7 c 28.6n c 23.2 dc 17.5 dc 

Pleno Nitrate 22.8 cd 16.8 c 13.6 cb 35.6 b 29.4 b 23.4 b 
Urea 29.9 a 22.6 a 16.7 a 40.7 a 32.8 a 27.7 a 

 
Table 2: Root fresh weight (g/ root) of sugar beet as affected by some agriculture practices under natural infection with Cercospora leaf spot 

during 2011/ 2012 and 2012/ 2013 seasons. 
Cultivars Source of N 2011-2012 2012-2013 

Date of sowing Date of sowing 
1stSept. 1st Oct. 1st Nov. 1stSept. 1st Oct. 1st Nov. 

Ras poly Nitrate 1076 ba 1169 ba 1184 ba 1053 ba 1161 ba 1178 ba 
Urea 975 bc 1078 bc 1094 bc 952 bc 1039 bc 1052 bc 

Kawmera Nitrate 1120 a 1213 a 1230 a 1075 a 1178 a 1208 a 
Urea 1044 ba 1111 ba 1126 ba 976  bc 1058 bc 1083 bc 

Pleno Nitrate 996 bc 1058 bc 1072 bc 946 bc 1047 bc 1062 bc 
Urea 913 c 957 c 984 c 900 c 943 c 982 c 

 
Table 3: Root yield (ton/ fed.)of sugar beet as affected by some agriculture practices under natural infection with Cercospora leaf spot during 

2011/ 2012 and 2012/ 2013 seasons. 
Cultivars Source of N 2011-2012 2012-2013 

Date of sowing Date of sowing 
1stSept. 1st Oct. 1st Nov. 1stSept. 1st Oct. 1st Nov. 

Ras poly Nitrate 23.1 ba 24.6 ba 25.4 ba 22.5 ba 24.5 ba 25.2 a 
Urea 20.6 bc 22.3 bdc 23.2 bdc 19.9 c 21.4 c 22.1 bc 

Kawmera Nitrate 24.2 a 25.7 a 26.6 a 23.1 a 24.9 a 26.1 a 
Urea 21.2 bc 23.2 bac 24.1 bad 20.6 bc 21.8 bc 23.5 ba 

Pleno Nitrate 21.0 bc 21.8 dc 22.6 dc 20.3 bc 21.4 c 22.3 bc 
Urea 19.9 c 20.2 d 20.9 d 19.2 c 19.9 c 20.5 c 

 
Table 4: Sucrose % of sugar beet as affected by some agriculture practices under natural infection with Cercospora leaf spot during 2011/ 

2012 and 2012/ 2013 seasons. 
Cultivars Source of N 2011-2012 2012-2013 

Date of sowing Date of sowing 
1stSept. 1st Oct. 1st Nov. 1stSept. 1st Oct. 1st Nov. 

Ras poly Nitrate 18. 6 b 20.7 ba 20.3 ba 17.9 b 19.8 ba 19.6 ba 
Urea 15.7 cd 17. 9 c 17.5 cd 15.0 cd 17.5 c 17.2 c 

Kawmera Nitrate 20.7 a 22.3 a 21.4 a 19.9 a 21.9 a 21.5 a 
Urea 17.8 cb 19.1 cb 18.7 cb 16.7 cb 19.3 cb 19.0 cb 

Pleno Nitrate 17.2 cb 18.4 c 17.3 cd 16.8 cb 17.7 c 17.6 cb 
Urea 14.4 d 15.5 d 15.6 d 13. 9 d 14. 6 d 14.9 d 

 
4. Effect of some agriculture practices on purity% 
and sugar yield (ton/fed) of sugar beet under natural 
infection with Cercospora leaf spot during 2011/2012 
and 2012/2013 seasons: 
 
 Data in Tables (6&7) clearly showed that, the 
percentage of purity and the amount of sugar yield 

(ton/fed) were affected by integration between some 
agriculture practices during the two seasons 2011/ 
2012 and 2012/ 2013. Planting in 1st Nov gave the 
highest value of purity% and sugar yield (ton/ fed) 
compared to others sowing date in both seasons. 
Whereas, cv. Kawmera give the highest value of 
purity% and sugar yield (ton/ fed) while cv. Pleno 
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recorded the lowest value in both seasons and under 
all date of sowing. Reared to the effect of source of N 
data in Tables (6&7) showed that, Nitrate as a source 

of N led to increase of  the value of  purity % and 
sugar yield (ton/ fed) in both seasons and under all 
date of sowing. 

 
Table 5: Total soluble solids (TSS %) of sugar beet as affected by some agriculture practices under natural infection with Cercospora leaf 

spot during 2011/2012 and 2012/2013 seasons. 
Cultivars Source of N 2011-2012 2012-2013 

Date of sowing Date of sowing 
1stSept. 1st Oct. 1st Nov. 1stSept. 1st Oct. 1st Nov. 

Ras poly Nitrate 23.6 ba 25.7 ba 25.1 ba 22.8 ba 25.0 ba 24.4 ba 
Urea 20.3 cd 23.1 cb 22.7 dc 19.9 dc 22.7 bc 22.5 bc 

Kawmera Nitrate 25.7 a 27.3 a 26.2 a 24.9 a 26.9 a 26.4  a 
Urea 22.4 cb 24.3 b 23.9 bc 21.4 bc 24.6 ba 24.2 ba 

Pleno Nitrate 22.1 cb 23.4 cb 22.1 dc 21.8 bc 22.7 bc 22.4 bc 
Urea 19.0 d 20.7 c 20.8 d 18.5 d 20.2 c 20.1 c 

 
Table 6: Purity% of sugar beet as affected by some agriculture practices under natural infection with Cercospora leaf spot during 2011/2012 

and 2012/2013 seasons. 
Cultivars Source of N 2011-2012 2012-2013 

Date of sowing Date of sowing 
1stSept. 1st Oct. 1st Nov. 1stSept. 1st Oct. 1st Nov. 

Ras poly Nitrate 78.8 80.5 80.9 78.5 79.2 80.3 
Urea 77.3 77.5 77.1 75.4 77.1 76.4 

Kawmera Nitrate 80.5 81.7 81.7 79.9 81.4 81.4 
Urea 79.5 78.6 78.2 78.0 78.5 78.5 

Pleno Nitrate 77.8 78.6 78.3 77.1 78.0 78.6 
Urea 75.8 74.9 75.0 75.1 72.3 74.1 

 
Table 7: Sugar yield (ton/fed) of sugar beet as affected by some agriculture practices under natural infection with Cercospora leaf spot 

during 2011/ 2012 and 2012/ 2013 seasons. 
Cultivars Source of N 2011-2012 2012-2013 

Date of sowing Date of sowing 
1stSept. 1st Oct. 1st Nov. 1stSept. 1st Oct. 1st Nov. 

Ras poly Nitrate 4.3 5.1 5.2 4.0 4.9 4.9 
Urea 3.2 4.0 4.1 3.0 3.7 3.8 

Kawmera Nitrate 5.0 5.7 5.7 4.6 5.5 5.6 
Urea 3.8 4.4 4.5 3.4 4.2 4.5 

Pleno Nitrate 3.6 4.0 3.9 3.4 3.8 3.9 
Urea 2.9 3.1 3.3 2.7 2.9 3.1 

 
Discussion: 
 
 Agriculture practices are an ancient and 
traditional agronomic practice which, if utilized 
correctly, can contribute significantly to reduce pest 
problems [18,13]. In the present study, disease 
severity % of Cercospra leaf spot and all tested sugar 
beet parameters were affected by integration between 
some agriculture practices during the two successive 
seasons 2011/ 2012 and 2012/ 2013. In this respect, 
planting sugar beet at the 1st Nov. gave the highest 
significant decrease of DS of Cercospora leaf spot 
while sowing at the 1st Sep. recorded the lowest effect 
on DS in both seasons. While cv. Pleno was the 
highest susceptible to Cercospora leaf spot and cv. 
Kawmera recorded the lowest DS of Cercospora leaf 
spot in both seasons and under all date of sowing. 
Regard to N sources, nitrate was enhanced of the 
ability of sugar beet cvs. in resistance of Cercospora 
leaf spot compared to Urea in both season and in all 
of  planting timing. This findings are in agreement 
with those obtained by Holtschulte [12]; Larson, 
[17]; Vereilssen, and Schneider [37] and Wolf and 
Verreet [38] who's stated that, disease severity of 
Cercospora leaf spot was significantly affected by 
climatic conditions which can be changed by change 
of date of sowing and this be clear in plantings which 

were sowing later were less affected by the disease 
than which sowing early. Although the production of 
varieties resistant to the disease is difficult and so 
easily broken by the fungus, which is characterized 
by a great variability in pathogenicity, 
morphocultural and metabolic features such as 
growth rate, mycelium color and phytotoxin 
production [20] but the development of resistant or 
tolerant varieties can help to maintain crop yield 
under heavy disease pressure, reducing the quantities 
of fungicides applied [24,28,3,22,20]. And this clear 
in this study in the ability of cv. Kawmera in tolerant 
the infection of Cercospora leaf spot compared to 
other cvs used in this study. This is in agreement with 
Rossi et al., [25] whch found that, four sugar beet 
cultivars exhibiting different levels of rate-reducing 
resistance towards C. beticola, from susceptible to 
highly resistant, showed significant differences in: 
incubation length, infection efficiency of conidia, and 
lesion size.  
 Regard to the impact of source of Nitrogen, the 
obtained data in this study indicated that nitrate led to 
decrease of Cercospora leaf spot compared to Urea in 
both seasons and under all date of sowing.  This is in 
agreement with many investigators who's stated that, 
nutrients specially N could affect the disease 
tolerance or resistance of plants to pathogens [10,19]. 
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Despite the fact that N is one of the most important 
nutrients for plant growth and disease development, 
there are several reports of the effect of N on disease 
development [11]. And indicated that, the effect of N 
on diseases is differing, these differences may be due 
to the form of N nutrition, moreover urea as source of 
N when decomposes get to NH3 and release CO2 
which impact negatively on growth of plant and 
nutritional uptake as well as its influence on host-
pathogen interaction [6,5,32].  
 Data also showed that, the parameters which 
determent in this study i.e. sucrose %, TSS, root fresh 
weight g/plant, root yield (ton/fed), purity % and 
sugar yield (ton/fed) in sugar beet roots significantly 
affected by integration between some agriculture 
practices in both seasons 2011/2012 and 2012/2013. 
In this regard, the highest value of this parameters 
were recorded when Kawmera cv. planting in 1st 
Nov. and treated with Nitrate as a source of  N in 
both seasons. While its give the lowest values when 
Pleno cv. planting in 1st Sep. and treated with Urea as 
a source of N during the two growing seasons2011/ 
2012 and 2012/ 2013. That’s may be due to the 
impact of Cercospora leaf spot on sugar beet plants. 
Cercospora leaf spot causes progressive destruction 
of leaves, followed by a continual replacement of 
new leaves at the expense of stored reserves in the 
root, leading to a reduction in yield and sugar content 
[30]. In the Netherlands, yield reductions of up to 
21% in sugar yield (sugar content x root yield) and 
sugar yield reductions of up to 40% have been 
observed. This results not only in less income for 
farmers, but also for the sugar industry as 
extractability of sugar is less with infection by 
Cercospora leaf spot [30]. Moreover, Jacobsen et al., 
[14] indicate that, Cercospora Leaf Spot is the major 
foliar disease on sugar beets in Montana; losses in 
Montana over the last 7 years have averaged between 
2 and 3 tons per acre with 0.5 and 1.5 percent lower 
sugar. Losses are shown in a reduction in root weight, 
lower sugar content, and increased impurities leading 
to a loss of sugar to molasses. 
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