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ABSTRACT 
This study was carried out during 2016/17 and 2017/18 at Nubaryia region in Bihera Governorate to 
investigate the effect of three planting dates and three sugarbeet cultivars as well as their interaction on 
growth of sugar beet (Beta vulgaris, L.) variety Top and the infection by root- knot nematode, 
Meloidogyne incognita.. Each planting date was conducted in a separate experiment, laid-out in split 
plot design with three replicates. The main plots were occupied by three planting dates, while the sub-
plots were devoted to three sugarbeet cultivars. The main findings obtained from this investigation 
could be summarized as follows: 1-Heba had the highest yield elements, extractable sugar%, and all 
yield qualities except loss sugar %, as well as the lowest AC, SM, impurity values and nematode 
infection values. 2- Mirador had the lowest yield characters, its quality, and extractable sugar %, as well 
as a high nematode infection risk 3- The highest values of Na%, nematode infection were recorded 
during the 25-Aug, the least values of yield components, extractable sugar %, yield qualities, TSS %, 
gross sugar percent, and ZB %. 4- 25-Oct had the highest yield components, extractable sugar %, all 
yield qualities excepting loss sugar %, and the lowest AC, SM, K%, Na %, and nematode infection 
values. It's probable that it'll return to the peak temperature, dew point, and RH % of all the planting 
dates tested. While, the effect of both wind speed and pressure were not noticed. 5- It could be 
recommended that Heba and the plating dates at 25-Oct in Nubaryia region.6- The effect of changing 
in temperature, dew point and RH% on the productivity of sugarbeet and the infection with nematode 
need to study different planting dates and sugarbeet cultivars from time to other and location to another. 
 
Keywords: Physiological characters, productivity, sugarbeet, nematode, planting Dates, cultivars 

 
1. Introduction 

In Egypt, sugarbeet (Beta vulgaris L.) is the main crop for sugar production. It accounts for 72.2 
% of total sugar production in Egypt (Sugar Crops Council, 2019).Such crop faces a lot of difficulties 
to spread in different locations in Egypt such as pests especially nematode in Nubaryia region. In 
addition, this area is afflicted by nematode infection, which has a negative influence on physiological 
and chemical characteristics of sugarbeet because there were three sugarbeet factors in that area which 
need large area for sugarbeet cultivations. Sugar industry is facing challenges due to climate change 
and the impacts of different pests and diseases in Nubaryia. Plant-parasitic nematodes are one of the 
most important pests in sugar production. Root-knot nematodes, Meloidogyne spp., are one of the most 
pathogenic plant-parasitic nematode genera in sugarbeet and other crops grown in Egypt. In Egypt 
Maareg et al. (2018) reported that all yield characters and quality characters were obviously diminished 
by M. incognita infection to great extort.  

Since pre-industrial times, the global climate has changed, and these changes have had an effect 
on species and habitats, as well as human processes and well-being (high confidence). The temperature 
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rises would be 1.5 to 2 °C (Hoegh-Guldberg et al. 2018). As a result, climate change will have an impact 
on sugarbeet development.  

Planting dates and their effects on sugarbeet cultivars must be studied in light of these upcoming 
changes, especially in the Nubaryia region. Yasser et al. (2021) found that the early sowing at 21st 
October increased the root, quality, sugar and root yields comparing with the late sowing at 21st 
November in both seasons. In addition, this area is afflicted by nematode infection, which has a negative 
influence on sugarbeet production.  

The aim of this study is to distinguish how three planting dates and three sugarbeet cultivars 
affect nematode infection in the Nubaryia region. 
 
2. Material and Methods 

Two field experiments were conducted at km 71 West Noubaryia, Alex. Cairo desert Road, El 
Behiera Governorate, Egypt during two successive seasons, 2016/17 and 2017/18 (Main Factors), to 
study the effect of planting dates (Sub Factor) and three sugarbeet cultivars (Sub-Sub Factor) on yield 
characters, quality and impurity parameters of sugar beet (Beta vulgaris L.). Three replicates were used 
(each 42 m2 6 × 7 m).  

 
2.1. Planting dates 

Three planting dates were (i.e. 25 Aug, 25 Sep and 25 Oct). 
 

2.2. Sugarbeet cultivars 
Three sugar beet cultivars i.e. Mammut (as moderate susceptible), Mirador (as low susceptible) 

and Heba (as tolerant susceptible), were used. 
Before soil preparation, soil samples were taken at a depth of 0: 30 cm depth from different experimental 
sites, to determine physical and chemical properties of soil according to Piper (1950) as shown in Table 
(1). 
 
Table 1: Mechanical and chemical analyses of the experimental soil. 

Soil texture Analysis Chemical analysis 

Sand % 90.2 Organic matter% 0.3 
Silt %  5.0 E.C mmhos/cm3 0.3 
Clay % 4.8 pH 7.4 
CaCO3 % 1.4 Soluble N ppm 7.0 
Soil texture Sandy Available P ppm 2.5 
  Exchange K ppm 19.0 

 
2.3. Data Recorded 

The outer two ridges (1st and 6th) were considered as a belt, while plants of the 2nd, 3rd, 4th and 
5th were kept for determination of yield characters and technological qualities. 

 
a) Yield characters  

At harvest, plants that produced from the four ridges (from 2 to 5) of each sub sub-plot were 
collected. Roots and tops were separated and weighted in kilograms, then converted to estimate: 
1. Roots yield (tons/fed) 
2. Top yield. (tons/fed) 
3. Gross sugar yield (tons/fed) 
Gross sugar yield (tons/fed) = = Root yield × Gross sugar %. 
4. White sugar yield (tons/fed) White sugar yield (tons/fed) = Root yield × White sugar percentage. 
5. Loss sugar yield (tons/fed) Losses sugar yield (tons/fed) = Root yield × Loss sugar percentage. 
 
b) Impurities 

1. K% 
2. Na% 
3. α-amino nitrogen 
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Where: K, Na and α-amino N were determined as meq/100 g beet that were determined in Sugar  
Nile Company. 
 

c) Some technological parameters 
1. Sugar lost in molasses (SM). 
SM= (Na % +K %) × 0.14 + α- amino N× 0.25 + 0.5 (Devillers, 1988). 
 
2. Extractable sugar % 
Sugar extractable % = α- amino N – SM -0.6 (Dexter et al., 1967). 
 
Alkalinity coefficient (A.C.) 

A.C. = 
(����)

 ���������
 

(Brieghel-Müller and Brüiche-Olsen 1953) 
 
a) Yield quality 
1. Total soluble Solids (TSS %) 
2. Gross Sugar% 
3. Gross sugar% of beet roots was determined according to McGinnus (1982). 
4. Extractable white sugar % (ZB %). ZB% was calculated by Reinefeld et al. (1974)  

ZB = Pol-[0.343 (K + Na) + 0.094 α-amino-N + 0.29] 
5. Extractable sugar % was calculated using the following equation according to Cooke and Scott 
(1993):  

Extractable sugar % = (Sucrose % - 0.29) - 0.343 (K + Na) - α- amino N (0.0939). 
 
Loss Sugar % :  Loss sugar% = Gross sugar% - White sugar%. 
 
Purity%  

   Purity % =
��%

����� �����%
 × 100 

 
Nematode 
The second juvenile (J2s) in Soil 

The J2s per pot was extracted using set of 60-350 mesh sieves and modified Baermann pan 
technique. 

 
Developmental stages per root system (DS) 

DS was counted after staining with acid fuchsine lacto phenol according to Byrd et al., (1983). 
 

The final population density (Pf) 
Pf for each treatment separately was determined.  
 
The reproduction factor (RF)  

RF was calculated by the formula: RF= 
��

��
  

Where: Pi is the initial population (2210 & 2135 for the 1st and 2nd season, respectively). 
 
Statistical analysis 

All data were statistically analyzed according to Split-Plot by “COSTAT”. Computer software 
package and least significant difference (LSD) method was used to test the differences between 
treatment means at 5% levels of probability. 

3. Results and Discussion 
 

From Table (2), it can be accomplished that the date of cultivation increased, both the temperature 
and the dew point decreased in both seasons. However, relative humidity % was high on October 25 in 
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both seasons, and it differed in order in the first season than the second one. As for wind speed, it 
differed from the first season than the second one in the ranking. Concerning air pressure, there were 
no significant different were observed among the three planting dates and two tested seasons. 
 
Table 2: Average some meteorological parameters in Noubaryia region during 2016/17 and 2017/18 

seasons, Egypt  
 Meteorological parameters Planting dates 2016/17 2017/18 Mean 

  
Temperature (° C) 
  

25th Aug 19.0 20.4 19.7 

25th Sep 18.2 19.4 18.8 

25th Oct 17.6 19.2 18.4 

  
Dew Point (° C) 
  

25th Aug 11.1 12.8 12.0 

25th Sep 10.0 12.0 11.0 

25th Oct 9.7 11.9 10.8 

  
Relative Humidity (RH) %) 
  

25th Aug 59.9 63.4 61.7 

25th Sep 59.5 64.1 61.8 

25th Oct 60.6 64.9 62.7 

  
Wind Speed (mph) 
  

25th Aug 7.9 8.3 8.1 

25th Sep 8.3 8.1 8.2 

25th Oct 8.3 8.3 8.3 

  
Pressure (Hg) 
  

25th Aug 29.9 29.9 29.9 

25th Sep 30.0 29.9 29.9 

25th Oct 29.9 29.9 29.9 

 
a) Yield characters  

1. Roots yield (tons/fed) 
All two tested factors were significantly increased root yield Table (3) during two seasons. The 

greatest and lowest values of root yield were recorded to Heba and Mirador, respectively. The variations 
among sugarbeet cultivars, planting dates were clearly observed in two seasons.  

Increasing planting dates from 25-Aug to 25-Oct to tend to increase root yields from 15.52 & 
23.85 in the 1st season to 17.96 & 27 tons/fed in the 2nd one. 

The effects of seasons indicated that the 1st season had low root yield than the 2nd season. 
Generally, increasing planting dates enhanced root yield. 

There were significant differences between planting dates and sugarbeet cultivars in both tested 
seasons. According to this interaction, the order of sugarbeet cultivars for the same planting date was 
appropriate, with Heba having the highest value of this character and Mirador having the lowest for all 
planting dates checked. 

 
2. Top yield. (tons/fed) 

Data recorded in Table (3) demonstrated top yield affected by three planting dates and three 
sugarbeet cultivars. Top yields of Mirador (4.97 & 6.74 tons/fed) and Heba (8.24 & 10.35 tons/fed) had 
the lowest and highest values in both tested seasons, respectively. There were positive correlation 
between top yield and planting dates. The 2nd season gained high yield than the 1st one. 

Concerning the interaction among all tested factors recorded that the lowest value of top yield 
was 4.6 & 5.04 tons/fed for Mirador at 25-Aug and the highest one was 10.18 & 12.8 tons/fed for Heba 
at 25-Oct in the 1st & 2nd season, respectively.  

 
3. Gross sugar yield (tons/fed) 

Data in Table (3) revealed that It could be arranged the tested cultivars in descending order 
according to gross sugar yields: Heba (4.01 & 4.57 tons/fed)> Mammut (3.22 & 3.83 tons/fed) > 
Mirador (2.42 & 3.02 tons/fed) in both tested seasons, respectively.  
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Table 3: Yield characters as affected by planting dates and sugarbeet cultivars in two seasons 

Treatments Cultivars  

2016/17 

Root Yields 
(tons/fed) 

Top Yields 
(tons/fed) 

Gross 
sugar 
Yields 

White 
sugar yield 
(tons/fed) 

Loss sugar 
yield (tons/fed) 

Cultivars 

Mammut  19.36 5.84 3.22 2.65 0.566 

Mirador 15.24 4.97 2.42 1.91 0.516 

Heba 22.81 8.24 4.01 3.38 0.630 

Planting dates 

25-Aug 15.52 5.35 2.37 1.89 0.482 

25-Sep 18.04 6.02 2.90 2.28 0.615 

25-Oct 23.85 7.68 4.37 3.76 0.614 

Interaction 

25-Aug 

Mammut  15.35 4.76 2.34 1.84 0.499 

Mirador 13.34 4.60 1.87 1.42 0.450 

Heba 17.88 6.69 2.91 2.41 0.497 

25-Sep 

Mammut  18.05 5.31 2.85 2.26 0.588 

Mirador 14.54 4.91 2.24 1.68 0.562 

Heba 21.52 7.84 3.61 2.91 0.696 

25-Oct 

Mammut  24.68 7.45 4.46 3.85 0.610 

Mirador 17.84 5.41 3.15 2.62 0.537 

Heba 29.04 10.18 5.50 4.81 0.696 

LSD0.05A(Planting dates) 0.377 0.397 0.105 0.066 0.046 

LSD0.05 B(Cultivars) 0.166 0.302 0.043 0.037 0.028 

LSD0.05 AB 0.288 0.523 0.075 0.064 0.049 

 
Table 3:Cont. 

Treatments Cultivars  

2017/18 

Root Yields 
(tons/fed) 

Top Yields 
(tons/fed) 

Gross 
sugar 
Yields 

White 
sugar yield 
(tons/fed) 

Loss sugar 
yield (tons/fed) 

Cultivars 

Mammut  22.19 7.94 3.83 3.08 0.743 

Mirador 18.04 6.74 3.02 2.31 0.707 

Heba 25.29 10.35 4.57 3.76 0.816 

Planting dates 

25-Aug 17.96 6.50 2.85 2.24 0.614 

25-Sep 20.56 8.31 3.37 2.59 0.777 

25-Oct 27.00 10.21 5.20 4.32 0.874 

Interaction 

25-Aug 

Mammut  17.81 6.26 2.82 2.26 0.561 

Mirador 15.94 5.04 2.38 1.77 0.609 

Heba 20.12 8.21 3.34 2.67 0.671 

25-Sep 

Mammut  20.89 7.87 3.38 2.57 0.809 

Mirador 17.12 7.02 2.71 1.98 0.732 

Heba 23.68 10.04 4.01 3.22 0.792 

25-Oct 

Mammut  27.86 9.69 5.28 4.42 0.858 

Mirador 21.06 8.15 3.95 3.17 0.779 

Heba 32.08 12.80 6.36 5.37 0.985 

LSD0.05A(Planting dates) 0.163 0.408 0.030 0.046 0.026 

LSD0.05 B(Cultivars) 0.312 0.169 0.054 0.046 0.019 

LSD0.05 AB 0.541 0.292 0.094 0.080 0.033 
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As well, according to planting dates, the direct effect of gross sugar yield was perceived by the positive 
effect by increasing planting dates. On 25-Aug had the lowest values of such characters followed by on 
25-Sep and 25-Oct in two seasons. The 2nd season increased gross sugar yields than the 1st one. 

According to the relationship between all tested variables, the lowest value of gross sugar yields 
was 1.87 & 2.38 tons/fed for Mirador at 25-Aug in the first season and the maximum value was 5.5 & 
6.36 tons/fed for Heba at 25-Oct in the 1st & 2nd seasons, respectively.  

 
4. White sugar yield (tons/fed) 

Table (3) summarized the effects of tested factors on white sugar yields. Heba (3.38 tons/fed in 
1st season and 3.76 tons/fed in the 2nd one) surpassed the other tested cultivars. While, Mammut (2.65 
tons/fed. in 1st season and 3.08 tons/fed in the 2nd one) had the moderate effect. The least value was 
obtained by Mirador (1.91 tons/fed in 1st season and 2.31 tons/fed in the 2nd one). 

 Data concerning this trait under three planting dates during two tested seasons was low in the 1st 
one and increasing by increasing planting dates in both tested seasons.In the first season, white sugar 
yield was less than subsequent one. In regard to the relationship among planting dates and cultivars, the 
lowest white sugar yield was for Mirador at 25-Aug and the highest was for Heba at 25-Oct in both 
tested seasons. 

 
5. Loss sugar yield (tons/fed) 

As shown in Table (3) in season 2016/17, the loss sugar yield significantly increased by 
increasing planting dates in both seasons with exception there were no significant differences between 
25-Sep and 25-Oct in the 1st season. 

In regard to sugarbeet cultivars, Mirador had the lowest loss sugar yield (22.7%) followed by 
Mammut and Heba, these differences were significant values in both tested seasons. Concerning sowing 
dates in both seasons, the loss sugar yield of the 1st sowing date was the least one, while, the 2nd one 
was the highest and this variation was significant. 

In general, the order of sugarbeet cultivars and planting dates had the same ones in both tested 
seasons. Correspondingly to the interaction among three tested factors, the lowest loss sugar yield was 
0.45 & 0.609 tons/fed for Mirador at 25-Aug in the 1st and 2nd seasons, respectively, and the highest 
was 0.696 & 0.985 tons/fed for Heba at 25-Oct in the 1st and 2nd seasons, respectively,  

 
b) Impurities of sugarbeet 
1. Potassium % (K%) 

The data in Table (4) detected that highest increasing K% for the tested sugarbeet cultivars was 
significantly recorded for Mirador followed by Mammut and the least one was Heba in 1st season and 
was Mirador followed by Heba and Mammut in the 2nd one with the exception of Mammut and Heba 
were not significant.  

The descending sequences of tested planting dates were as follows: 25-Sep > 25-Aug > 25-Oct 
in the 1st season, while in the 2nd one was 25-Aug > 25-Oct > 25-Sep.The highly differences between 
two seasons were found for the 2nd season than the 1st one. The interaction indicated that the highest 
values of K% were for Mirador at 25-Sep in both seasons and the lowest values were observed for Heba 
at 25-Oct in the 1st season and for Mammut at 25-Aug in the 2nd one. 

 
2. Sodium% (Na%) 

In general for both seasons, data in Table (4) excreted that the superior improver of Na% was 
recorded for Mirador (2.88 meq/100 g) followed by Heba (1.97 meq/100 g) without significant 
differences and Mammut (1.86 meq/100 g) in the 1st season. In the 2nd season, the highest value of such 
character was significantly perceived for Mirador (3.09 meq/100 g) than both followed by Mammut 
(2.30 meq/100 g) and the least one was Heba (1.91 meq/100 g). There were no significant differences 
between last sugarbeet cultivars. 

The planting dates allocated that the least Na% was significantly found for 25-Oct in both seasons 
and the other tested seasons without significant differences between them. Per the relationship between 
cultivars and planting dates, the lowest Na% was 0.85 meq/100 g for Heba at 25-Oct in the 1st season 
and for Mammut (1.09 meq/100 g) at 25-Oct in the 2nd season. The highest one was 3.33 & 3.51 meq/100 
g for Mirador at 25-Sep in both seasons, respectively. 
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3. α-amino nitrogen 
The implied results of Table (4) showed one of inspect character of sugarbeet juice quality; i.e, 

α-amino nitrogen which was estimated during two successive seasons. In general, for both seasons; 
Mirador significantly gained the highest α-amino nitrogen and Heba was the least one in both tested 
seasons. Where, no significant differences were between Mammut and Heba in the 2nd season. 

On the other hand, during 25-Sep α-amino nitrogen was highest value in the 1st season and 25-
Oct in the 2nd one. The least ones were obtained in the 1st season for 25-Sep and for 25-Oct in the 2nd 
one.  

The 1st season (4.08%) was significantly decreased than the 2nd one (4.97%). The interaction 
between two tested factors was significant. Mammut and Mirador gained the highest of α-amino 
nitrogen at 25-Sep in 1st season and only for Mirador at 25-Oct in the 2nd season. While, the least one 
was noted for Heba in the 1st season and Mammut in the 2nd one during 25-Aug. 
 
Table 4: Impurities of sugar beet as affected by planting dates and sugarbeet cultivars in two seasons 

Planting 
dates 

Cultivars  

2016/17 2017/18 

Potassium 
% (K%) 

Sodium 
%(Na%) 

α-amino 
nitrogen (%) 

Potassium 
% (K%) 

Sodium 
%(Na%) 

α-amino 
nitrogen (%) 

Cultivars 

Mammut  4.91 1.86 4.00 5.34 2.30 4.76 

Mirador 4.98 2.88 4.45 6.00 3.09 5.40 

Heba 4.29 1.97 3.80 5.38 1.91 4.74 

Planting 
dates 

25-Aug 4.74 2.78 2.74 5.21 3.00 3.37 

25-Sep 5.23 2.59 4.99 5.96 2.76 5.67 

25-Oct 4.21 1.33 4.52 5.55 1.54 5.87 

Interaction 

25-Aug 

Mammut  5.12 2.75 2.75 4.59 2.93 2.97 

Mirador 4.95 3.21 2.93 5.75 3.45 3.73 

Heba 4.15 2.38 2.53 5.28 2.62 3.41 

25-Sep 

Mammut  5.42 1.77 5.22 5.99 2.87 5.58 

Mirador 5.63 3.33 5.22 6.46 3.51 5.87 

Heba 4.65 2.67 4.52 5.43 1.91 5.56 

25-Oct 

Mammut  4.19 1.05 4.02 5.45 1.09 5.74 

Mirador 4.36 2.10 5.19 5.78 2.32 6.61 

Heba 4.07 0.85 4.36 5.43 1.21 5.26 

LSD0.05A(Planting dates) 0.269 0.191 0.303 0.373 0.110 0.031 

LSD0.05 B(Cultivars) 0.173 0.140 0.138 0.120 0.132 0.163 

LSD0.05 AB 0.300 0.243 0.240 0.208 0.228 0.283 

 
c) Some technological parameters 
1. Sugar lost in molasses (SM) 

The implied results of Table (5) showed the highest values of SM were recorded for Mirador in 
both seasons; however, Heba had the least values. The highest value of SM was owned by 25-Sep and 
the least date was 25-Oct in both seasons. 

Nevertheless, the 2nd planting date possessed the highest value of SM followed by the 1st one and 
the least one was the 3rd date in both tested seasons. In the 2016/17, SM. value was lower than in 
2017/18. The interaction among all tested factors showed that Heba possessed the lowest value of SM 
at 25-Oct in the 1st season and Mammut at 25-Oct in the 2nd one. Mirador acquired the highest value of 
such character at 25-Sep in both seasons. The values of SM were high in the 2nd season than the 1st one. 

 
2. Extractable sugar % 

 The data were marked down in Table (5) summarized that Heba (14.52%) had the highest values 
of extractable sugar % was noticed for Heba and Mirador had the lowest values in both tested seasons. 
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The increasing planting dates increased the value of extractable sugar % during both tested 
seasons. The lower extractable sugar % value was during the 2016/17 season than 2017/18. 

In regard to interaction, Mirador in 25-Aug and Heba in 25-Oct had the lowest and highest values 
of this character, respectively. 

 
3. Alkalinity coefficient (AC) 

The results tabulated in Table (5) revealed significantly differences in AC were recorded for both 
tested treatments in both tested seasons. Mirador had the highest AC and Heba had the lowest ones in 
both seasons. 

The increasing planting dates decreased the values of AC. On the subject to interaction among 
all tested factors, Mammut got the highest value of AC at 25-Aug in both season. At the same time as 
25-Oct, the lowest values of AC were obtained for Heba and Mammut in the 1st and 2nd season, 
respectively. 
 
Table 5: Some technological parameters of sugar beet as affected by planting dates and sugarbeet 

cultivars in two seasons 

Planting 
dates 

Cultivars  

2016/17 2017/18 

SM 
Extractable 

sugar% 
AC 

SM 
Extractable 

sugar% 
AC 

Cultivars 

Mammut  2.17 13.38 1.86ab 2.50 13.63 1.76 

Mirador 2.56 12.30 1.94a 3.02 12.59 1.80 

Heba 1.99 14.52 1.77b 2.38 14.56 1.63 

Planting 
dates 

25-Aug 2.38 12.06 2.79 2.64 12.38 2.45 

25-Sep 2.57 12.53 1.56 2.90 12.50 1.53 

25-Oct 1.77 15.62 1.22 2.35 15.90 1.21 

Interaction 

25-Aug 

Mammut  2.50 12.01 2.92 2.39 12.71 2.57 

Mirador 2.60 10.68 2.87 2.99 11.12 2.47 

Heba 2.03 13.48 2.59 2.53 13.29 2.32 

25-Sep 

Mammut  2.36 12.52 1.37 2.95 12.32 1.58 

Mirador 2.97 11.54 1.71 3.34 11.57 1.70 

Heba 2.38 13.53 1.61 2.43 13.62 1.31 

25-Oct 

Mammut  1.65 15.62 1.29 2.16 15.87 1.14 

Mirador 2.11 14.68 1.24 2.73 15.08 1.22 

Heba 1.55 16.55 1.12 2.17 16.76 1.26 

LSD0.05A(Planting dates) 0.075 0.372 0.148 0.139 0.135 0.136 

LSD0.05 B(Cultivars) 0.084 ns 0.116 0.072 ns 0.142 

LSD0.05 AB 0.146 0.186 0.200 0.125 0.276 0.247 

 
d) Yield qualities 
1. TSS % 

During both seasons tested Table (6), the expanding planting dates improved the TSS% amount. 
On the other hand, the increasing planting dates enhanced TSS%.  

In general, the statistically analyzed data indicated the significant differences among the three 
applied sugarbeet cultivars. Mirador was the lowest TSS% followed by Mammut and Heba in both 
tested seasons. The lower TSS% value was watched during the 2016/17 season relative to 2017/18. 

TSS% revealed significant differences in interaction among all tested factors. The highest and 
the lowest values were observed for Heba at 25-Oct and for Mirador at 25-Aug in the 1st and 2nd seasons. 

 
2. Gross Sugar % 

During two tested seasons, the data for gross sugar % had the same direction to TSS% for 
sugarbeet cultivars, planting dates and during the tested seasons (Table 7). On the other hand, the 
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variations among planting dates were clearly observed than TSS%. The lower value of gross sugar % 
was during the 2016/17 season than in 2017/18. 

Significant effect of the interaction among all tested factors had significant influence. Also, the 
effect of interaction was similar as mentioned for TSS%. 

 
3. Extractable white sugar % (ZB%). 

ZB% data for sugarbeet cultivars in Table (6) during the tested seasons had the same trend to 
gross sugar% and TTS%. However, the differences among the sugarbeet cultivars as well as the planting 
dates were obviously established especially at 25-Oct. The 1st season had lower value of ZB% than the 
2nd one. 

Also interaction, Mirador at 25-Aug and Heba at 25-Aug had the lowest and highest values of 
ZB% in both seasons.  

 
4. Loss Sugar %  

Loss sugar % as affected by planting dates and sugarbeet cultivars during 2016/17 and 2017/18 
seasons are presented in Table (6). The highest loss sugar % were get for Mirador for all tested planting 
dates and Heba had the least loss sugar %. The first season's loss sugar% ranking was lower than the 
second's. During both seasons, loss sugar % increased from 25-Aug to 25-Sep then decreased in 25-
Oct. However, the interaction revealed that the highest value of loss sugar% was recorded for Mirador 
and the least one for Heba during all tested planting dates excepting at 25-Aug, where the least one was 
noticed for Heba in the 2nd season.  

 
5. Purity %  

During two seasons, purity % in Table (6) had the same pattern towards loss sugar % for 
sugarbeet cultivars, planting dates and two tested seasons. On contrary, with regard to the interaction 
among the two tested factors, the lowest value of purity% was noticed for Mirador at 25-Sep in both 
seasons and the highest one was recorded for Heba at 25-Oct in both seasons.  
 
Table 6: Yield qualities of sugar beet as affected by planting dates and sugarbeet cultivars in two 

seasons 

Planting 
dates 

Cultivars  

2016/17 2017/18 

TSS% 
Gross 

Sugar% 
ZB% 

Loss 
Sugar% 

Purity% TSS% 
Gross 

Sugar% 
ZB% 

Loss 
Sugar% 

Purity% 

Cultivars 

Mammut  21.81 16.37 13.38 2.99 81.52 22.50 16.99 13.63 3.36 80.06 

Mirador 20.78 15.70 12.30 3.40 78.05 22.22 16.51 12.59 3.92 76.03 

Heba 22.25 17.32 14.52 2.79 83.73 22.87 17.79 14.55 3.24 81.65 

Planting 
dates 

25-Aug 21.02 15.18 12.06 3.13 79.26 22.05 15.80 12.38 3.42 78.28 

25-Sep 21.50 15.98 12.53 3.44 78.41 22.40 16.32 12.50 3.82 76.57 

25-Oct 22.32 18.23 15.61 2.62 85.63 23.15 19.18 15.90 3.27 82.90 

Interaction 

25-Aug 

Mammut  21.16 15.26 12.01 3.25 78.74 22.13 15.86 12.71 3.15 80.19 

Mirador 19.95 14.04 10.68 3.36 76.05 21.83 14.92 11.12 3.80 74.61 

Heba 21.96 16.25 13.48 2.77 82.99 22.18 16.61 13.29 3.32 80.03 

25-Sep 

Mammut  21.82 15.77 12.52 3.25 79.43 22.22 16.17 12.32 3.85 76.22 

Mirador 20.53 15.40 11.54 3.85 75.00 21.93 15.83 11.57 4.26 73.13 

Heba 22.16 16.76 13.53 3.23 80.80 23.04 16.95 13.62 3.33 80.36 

25-Oct 

Mammut  22.45 18.08 15.61 2.47 86.38 23.15 18.94 15.87 3.07 83.78 

Mirador 21.87 17.67 14.68 2.99 83.09 22.89 18.77 15.08 3.69 80.36 

Heba 22.64 18.94 16.55 2.39 87.41 23.40 19.82 16.76 3.06 84.56 

LSD0.05A(Planting 
dates) 

0.131 0.196 0.148 0.060 0.520 0.180 0.222 0.136 0.140 0.952 

LSD0.05 B(Cultivars) 0.298 0.089 0.116 0.089 0.571 0.213 0.156 0.142 0.075 0.434 

LSD0.05 AB 0.517 0.155 0.200 0.155 0.990 0.370 0.270 0.247 0.130 0.752 
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e) Effect of different sowing dates and sugar beet cultivars on root- knot, Meloidogyne incognita 
in sugarbeet fields 

The effects of the different three sowing dates, the three sugarbeet cultivars and their interactions 
on M. incognita root- knot nematode parameters; second stage juveniles (J2s) in soil, different stages 
(DS) in root system and final population (Pf) numbers and reproduction factor (RF) are illustrated in 
Table (7). There was a substantial difference (P ≤ 0.05) in these nematode parameters among each of 
three sowing dates and the sugarbeet cultivars as well as their interaction in the first and the second 
seasons. 

 
1. Second stage juveniles (J2s) in soil 

All two tested factors were significantly increased J2s during two seasons. The least and highest 
values of this stage were recorded to Heba and Mirador, respectively. The variations among sugarbeet 
cultivars, planting dates were clearly observed in two seasons.  

Increasing planting dates from 25-Aug to 25-Oct to tend to decrease J2s from 14464.1 & 10530.1 
in the 1st season to 12264.7 & 8845.3 in the 2nd one. The effects of seasons indicated that the 1st season 
had highest J2s than the 2nd season. Generally, increasing planting dates decreases it.  

According to the interaction, the order of sugarbeet cultivars was Miradoe, Mammut and Heba 
that had the lowest value of J2s and Mirador gained the highest for all planting dates. 

 
2. Different stages (DS) in root system  

DS affected by three planting dates and three sugarbeet cultivars. DS of Heba (6344.6 & 4434.8) 
and Mirador (8555.9 & 7160.3) had the lowest and highest values in both tested seasons, respectively. 
There were negative correlation between DS and planting dates. The 2nd season gained low value than 
the 1st one. 

Concerning the interaction two factors recorded that the highest value of DS was 3013.7 & 1594 
for Heba at 25-Oct and the lowest one was 11504 & 9848 for Mirador at 25-Aug in the 1st & 2nd season, 
respectively.  

 
3. Final population (Pf) numbers 

In both checked seasons, the following cultivars may be grouped in ascending order according to 
Pf: Heba (17120.1 & 13402.1) Mammut (19269.7 & 15874.1) Mirador (23043.2 & 19183.6). The direct 
effect of Pf was presumed by the negative effect of rising planting dates at the same time as the direct 
effect of Pf was assumed by the negative effect of rising planting dates. In two seasons, the lowest values 
of such characters were found on October 25th, followed by September 25th and August 25th. The 2nd 
season significantly diminished value of Pf than the 1st one. 

Pf had the highest value of 28454.7 & 23505.3 for Mirador at 25-Aug in the first & season, and 
the lowest value of 11875.7 & 9519.7 for Heba at 25-Oct in the first & second seasons, respectively, 
according to the relationship between two tested variables. 

 
4. Reproduction factor (RF) 

Mirador (10.43 in the first season and 8.99 in the second) outperformed the other cultivars 
studied. Mammut, on the other hand, had a mild impact (8.72 in the first season and 7.44 in the second). 
Heba received the lowest score (7.75 in 1st season and 6.3 in the 2nd one). 

During the two seasons of study, data on this character revealed that it was strong in the first 
season and decreased as planting dates rose in both seasons. RF was higher in the first season than the 
second.In terms of the relationship between planting dates and cultivars, Heba had the lowest RF at 25-
Oct and Mirador had the highest at 25-Aug in both seasons checked. 

In this regard, a few researchers studied the population dynamics of the root- knot nematode, M. 
incogneta and M. javanica in sandy soil at West Nubaryia and El- Bostan regions. Maareg and 
Hassanien, 1999; Gohar, 2003; Maareg et al, 2004 and Farahat et al. (2008) found that the soil 
population of these nematodes were increased gradually through early Spring season (Feb- May) until 
it peaked during Summer season (July and August) when soil temperature exceeded 25ºC. During 
Summer season (July and August), soil population almost remained stable farming on peak during the 
year. Thereafter, when soil temperature started to fall down fast break down in the J2s population was 
observed at early Autumn season (September).  
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Then forth, the J2s population continued to decrease during winter season to reach the lowest 
number at December and January. It could be accordingly concluded that the root- knot nematode 
juveniles peaked once a year in the sandy soil correlating to soil temperature. However, no correlation 
between soil nematode population and soil moisture could be observed, especially, variations in soil 
humidity along the year were (65- 70%) not quite enough due to the drips irrigation system applied in 
the area. Also, Westerdahl et al., (2004) reported that sowing sugarbeet when soil temperature is blow 
17ºC reduced damage and shows nematode population build up. 
 
Table 7: Root- knot, Meloidogyne incognita in sugarbeet fields as affected by planting dates and 

sugarbeet cultivars in two seasons 

Planting 
dates 

Cultivars  

2016/17 2017/18 

J2 in 
Soil 

Stages 
in root 
(DS) 

Pf RF 
J2 in 
Soil 

Stages 
in root 
(DS) 

Pf RF 

Cultivars 
Mammut  11819.7 7450.0 19269.7 8.72 10096.9 5777.2 15874.1 7.44 
Mirador 14487.3 8555.9 23043.2 10.43 12023.2 7160.3 19183.6 8.99 
Heba 10775.6 6344.6 17120.1 7.75 8967.3 4434.8 13402.1 6.3 

Planting 
dates 

25-Aug 14464.1 10615.6 25079.7 11.35 12264.7 8495.4 20760.1 9.72 
25-Sep 12088.3 6843.3 18931.7 8.57 9977.4 5294.6 15272.0 7.15 
25-Oct 10530.1 4891.6 15421.7 6.98 8845.3 3582.3 12427.7 5.82 

Interaction 

25-Aug 
Mammut  13798.3 10421.0 24219.3 10.96 12349.7 8054.7 20404.3 9.56 
Mirador 16950.7 11504.0 28454.7 12.88 13657.3 9848.0 23505.3 11.01 
Heba 12643.3 9921.7 22565.0 10.21 10787.0 7583.7 18370.7 8.60 

25-Sep 
Mammut  11971.7 6318.0 18289.7 8.28 9579.0 5246.0 14825.0 6.94 
Mirador 13472.0 8113.7 21585.7 9.77 12164.0 6511.0 18675.0 8.75 
Heba 10821.3 6098.3 16919.7 7.66 8189.3 4126.7 12316.0 5.77 

25-Oct 
Mammut  9689.0 5611.0 15300.0 6.92 8362.0 4031.0 12393.0 5.80 
Mirador 13039.3 6050.0 19089.3 8.64 10248.3 5122.0 15370.3 7.20 
Heba 8862.0 3013.7 11875.7 5.37 7925.7 1594.0 9519.7 4.46 

LSD0.05A(Planting 
dates) 

1040.0 489.2 898.4 0.422 685.2 292.7 386.6 0.180 

LSD0.05 B(Cultivars) 190.5 259.5 267.7 0.126 77.6 132.9 190.2 0.089 
LSD0.05 AB 330.1 449.7 463.9 0.218 134.6 230.3 329.6 0.154 

 
Conclusion 

It was apparent that Mammut cultivar had the medium values for all tested characters of sugarbeet 
and infection by nematodes. 

The highest values of AC, SM, impurities, and nematode infection were obtained by Mirador 
cultivar, while the lowest values of yield components, yield qualities, and extractable sugar % were 
obtained by Mammut. 

Heba cultivar owned the highest values of yield characters, extractable sugar%, all yield qualities 
with exception loss sugar % and the lowest values of AC, SM, impurity vales as well as nematode 
infection.  

Mirador gained the lowest values of yield characters, quality and extractable sugar% beside high 
infection by such nematode. 

Pertaining to planting dates, the highest values of Na% and nematode infection were recorded 
during the 25-Aug, while the lowest values of yield components, extractable sugar %, yield qualities, 
TSS %, gross sugar percent, and ZB % were documented during at the previous planting date. 

However, during 25-Sep, the highest values of SM%, loss sugar%, K% and α-amino nitrogen 
and the least values of purity% were observed. 

During 25-Oct, the great values of yield components, extractable sugar%, all tested yield qualities 
except loss sugar % and lowest values of AC,SM, K%, Na% and nematode infection. However, the 
reason for this date may be return t the highest temperature, dew point and RH% than other tested 
planting dates. While, the effect of both wind speed and pressure were not noticed.  

Cultivar Heba that conferred remarkably lower M. incognita. Fitness in terms of reduced 
penetration, and delayed development and reproduction (Singh et al. 2021) when compared with 
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susceptible cultivar Mirador. Heba cultivar was more suitable to planting in infected soil with root- knot 
nematode, M. incognita at different sowing dates as tolerance to this nematode according Maareg et al., 
(2016). Generally, the varietal differences in the previous characters may be due to the construction of 
whole pooled genes of sugarbeet cultivars. 

For the second season, the overall mean for each nematode parameters under study is generally 
lower than those obtained in the first season, this due to the weather prevailed during the first season. 

Generally, it could be recommended that Heba and the plating dates at 25-Oct in Nubaryia region. 
The predicted effect of rising temperature, dew point, and RH percent on sugarbeet productivity 

and nematode infection requires research into various planting dates and sugarbeet cultivars from time 
to other and place to plantation. 
 
References 
 
Brieghel-Müller, A. and H.O. Brüiche, 1953. Neuere Gesichtspunkte zur zweiten saturation. Zucker 6, 

443-6. (c.F. The sugar beet crop, Book by D.A. Cooke and R. K. Scott. 1993. Chaper 15 Published 
by Champnon and Hall). 

Byrd, D.W., T. Kirkaptrick and K., Barker, 1983. An improved technique for clearing and staining plant 
tissue for detection of nematodes. J. Nematol.,15 (3): 142- 143. 

Cooke, D.A. and R.K. Scott, 1993. The Sugar Beet Crop. Science Practice. Puplished by Chapman and 
Hall, London ISBN 0 412 25130 2, chapter 15: Root quality & Processing, 571-617.  

Devillers, P., 1988. Prevision du sucre melasse. Scurries francases 129: 190-200. (C. F. The Sugar Beet 
Crop Book). 

Dexter, S.T., M.G. Frankes and F.W. Snyder, 1967. A rapid and practical method of determining 
extractable white sugar as may be applied to the evaluation of agronomic practices and grower 
deliveries in the sugar beet industry. J. Am. Soc., Sugar Beet Technol., 14:433-454. 

Farahat, A.A., H.H. Hendy, H.I. El-Naggar and A.M. El-Ghonaimy, 2008. Occurance and population 
dynamics of the root-knot nematodes in each peach farms with emphasis on sandy soil. Egyp, J. 
Agronematol. 6(2):147-158. 

Gohar, I. M. A., 2003. The relationships between plant parasitic nematodes of sugar beet and other soil 
fauna. Ph.D. Thesis, Fac. Of Agric. Moshtohor, Zagazig Univ., Egypt 221pp  

Hoegh-Guldberg, O., D. Jacob, M. Taylor et al., 2018. Impacts of 1.5°C Global Warming on Natural 
and Human Systems. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of 
global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission 
pathways, in the context of strengthening the global response to the threat of climate change, 
sustainable development, and efforts to eradicate poverty.  

Maareg, M.F., I.M. Gohar and K.M. Agami, 2004. Occurance and population dynamics of the root-
knote nematodes, Meloidogyne spp.. in sandy soil at Al-Bostan region. Project fund fromNational 
Council of Sugar Crops (NCSC), 57. 

Maareg, M. F., I.M.A. Gohar, and K.M. Agmi, 2016. Effect of selected planting dates on root-knot 
nematodes and the yield components of some sugarbeet varieties in sandy soil. Egypt, J. 
Agronematol. 

Maareg, M.F., A.Y. El- Gindi, Mona E. El- Shalaby and Abeer S. Yassin, 2018. Evaluation of Some 
Sugarbeet Varieties for Their Susceptibility to Root- knot Nematode, Meloidogyne incognita, 
According to Modified Host Parasite Index (MHPI) Scale. Egypt. J. Agronematol., 17(1): 1- 12. 

Maareg, M.F. and M.A. Hassanien, 1999. Survey and ecologicalstudies on parasitic nematodes in the 
West Nubaryia. In The effects of nematode on sugar beet at Al-Bostan region. Project fund 
fromNational Council of Sugar Crops (NCSC), 51. 

Mc Ginnus, R.A., 1982. Chemistry of the beet and processing materials. In Beet sugar technology, ed. 
R. A. McGinnis, 3rd ed., 25–63. Fort Collins, CO: Beet Sugar Development Foundation. 

Piper, 1950. Soil and plant analysis. The Univ. of Adelaide, Australia.  
Reinefeld, E., A. Emmerich, G. Baumgarten, C. Winner and U. Beiss, 1974. Zur voraussage des 

Melassezuckers aus Rubenanalysen. Zucker, 27:2–15.  
Singh, D., T.K. Dutta, T.N. Shvakumara, M. Dash and H.B. Uma RAO, 2021. Suberin Biopolymer in 

Rice Root Exodermis Reinforces Preformed Barrier Against Meloidogyne graminicola Infection. 
Rice Science, 28. 



Middle East J. Agric. Res., 10(1): 315-327, 2021 
EISSN: 2706-7955   ISSN: 2077-4605                                           DOI: 10.36632/mejar/2021.10.1.19  

327 

Sugar Crops Council, 2019. Annual report "Sugar crops and sugar production in Egypt in 2017/2018 
growing and Juice 2019 season". 

Westerdahl, B.B., L.G. Timpthy, T.S. Brain, J.W. Carroll, F.D. Richard and B.B. Timothy, 2004. Yield 
potential of spring-harvested sugar-beet (beta vulgaris) depends on autumn planting time. 
Industrial Crops and Products, 83:55-60. 

Yasser, A., M. Hefny and Alaa A. Said, 2021. Effect of Nano-micronutrients Fertilization on Yield and 
Quality of some Sugar Beet Varieties under Early and Late Sowing Dates. Egypt. J. Agron., 42 
(1): in press 

 


	Received: 14 December 2020	Accepted: 10 March 2021	Published: 15 March 2021
	ABSTRACT



