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Abstract 

An experiment was conducted at the Agricultural Research Center of Al Ghab, General 

Commission for Scientific Agricultural Research (GCSAR), Syria, to evaluate the effect of slaked 

lime application on the sugar losses reduction, and some quality traitsin2014/2015 season. Four 

slaked lime concentrations of 0, 5, 10 and 15 percent (factor C) and storage durations of 6 days 

(factor D) and tow varieties (Factor V) were arranged as factorial experiment in RCBD with four 

replications. The varieties one of them was monogerm (Vico), while the other was multigerm 

(Reda), they were drilled in mid November, and storage roots were harvested late August. Weight 

percent loss and quality of beet samples such as sugar content, total soluble solids (TSS%), and 

purity% were determined throughout storage period. The results of analysis of variance ANOVA 

showed that effect of varieties was significant for TSS (brix%), sucrose%, root weight loss 

(P<0.05).All the studied traits were affected significantly (P<0.05) by storage duration. Lime 

concentration had significant effect only on sucrose% (P<0.05).There was no interaction between 

lime concentration and storage duration for all studied traits, but for sucrose%. The percentage of 

variance confirmed that the most effective factor for the all studied traits was the storage period, 

followed by the varieties, and finally in a very low percent was the chemical treatments, because of 

that it is very urgent to send the harvested roots immediately to the factories to be processed within 

24 hours. 

Keywords: Slaked lime, Sugar losses, Storage duration, Sugar beet. 

 

Introduction: 

Sugar beet, cultivated Beta vulgaris, is a plant whose root contains a high concentration of sucrose. 

It is grown commercially for sugar production. Sugar beets and other B. vulgaris cultivars, such 

as beetroot and chard, share a common wild ancestor, the sea beet (Beta vulgaris maritima) (Al 

Jbawi, 2009). Sugar beet is the main and only source of sugar in Syria (AL Jbawi et al., 2015a). The 

main area for growing sugar beet in Syria is Al Ghab, that yields 50% of the total root yield 

nationally (Al Jbawi et al., 2011). The total area is about 6 thousand hectares (217 hectares in 

winter time, and 6179 hectares in autumn time), which produced 316855 tons of roots, while the 
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yield is 49.5 ton ha
-1 

(Ministry of Agriculture and Agrarian Reform, 2013). Sugar beet is sown from 

mid October onwards mid November, and from mid January to mid February, and the operation is 

normally completed by September. The harvesting period, takes place between late June and late 

September, when the amount of sugar in the beet is at its highest. As late season growth declines, 

the pace of harvesting quickens to ensure the crop is safely gathered in before the onset of 

damaging summer high temperatures. 

After harvest, most of the beets is stored in piles, during which respiration, rotting, and physical 

deterioration decrease extractable sucrose (Campbell and Klotz, 2006; Campbell et al., 2008; Al-

Abdallah et al., 2010, Al Jbawi et al., 2015b). Storage conditions are important factors affecting the 

losses of technological value of beets (Miyamoto et al., 1989; Bzowska-Bakalarz, 1991; Al-

Abdalla, 2010; Al Jbawi et al., 2015b). Sugar loss represents a substantial decrease in revenue for 

the sugar industry, and even small reductions in storage losses can have significant economic 

impact, when multiplied over the volume of roots processed and the time in storage. Because of that 

the ultimate goal of the sugar industry constantly strives to attain is to store sugar beets for long 

periods of time with aminimum of weight and sugar loss. Under European conditions, long-term 

storage is only reasonable at low temperature with beets which are protected against frost (Jaggard 

et al., 1997; Kenter and Hoffmann, 2006; Kenter et al., 2006). At low temperature, changes in beet 

quality could be kept to a minimum. Nevertheless, amino N, invert sugar and raffinose accumulated 

in the beet, which increases the costs of sugar manufacturing. 

Many studies confirmed that chemical treatments is a good solution to reduce the loss in sugar 

content and root loss throughout spraying beet roots with calcium hydroxide Ca(OH)2 (5%) 

(Gibriel et al., 2003), or a mixture of calcium hydroxide (5%) and calcium chloride (2%) (Yousif 

and Abou El-Magd, 2004). These chemicals increased root hardness, and reflects sunlight because 

of its white color, so thus reduces the temperature. 

Learning about the effect of those factors shall enable to define the optimum conditions for 

harvesting and storage of the tested varieties. The aim of the present study was to quantify changes 

in the quality of beet roots during storage outdoors in piles, in order to investigate whether the 

chemical treatment is an appropriate to prolong the processing campaign, and to improve the 

storability of sugar beet roots. 

Materials and Methods: 

The experiment was carried out at Agricultural Research Center, (GCSAR), Al Ghab, Syria, during 

2014/2015 season. The study included two varieties, the source of those genotypes were clarified in 

table (1). Four slaked lime concentrations of 0, 5, 10 and 15 percent, and storage durations of 6 

days. 

Table 1. The source of sugar beet varieties 

Genotype Germity Source 

Vico monogerm Belgium 

Reda multigerm Belgium 

   Source: Sugar Beet Department (GCSAR) 

The trail was planted in a density of 100 000 plant.ha
-1

 (50 X 20) (Al Jbawi et al., 2009), on 15 

November. Plots were eight rows wide, (50-cm row spacing), and 20 cm within plants in each row 

and 8 m long. The plot size was 32 m
2
. The soil classifies as sandy clayed, low content of organic 
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matters, high nitrogen and phosphorous contents, and good content of potassium, because of that no 

nitrogen, potassium, and phosphorous fertilizers addition. The previous crop was wheat. The crop 

was harvested after 240 days after sowing.The temperatures during September at harvest reached 

41°C (Table 2). 

Table 2. Temperatures during 2014/2015 storage period. 

Season 2014/2015 

Date 
Max. Temperature 

°C 

Min. Temperature 

°C 

1/9/2015 38.5 22.6 

2/9/2015 39.0 21.0 

3/9/2015 40.0 19.5 

5/9/2015 39.0 24.0 

6/9/2015 37.0 20.5 

7/9/2015 41.0 20.5 

8/9/2015 33.0 24.5 

Source: Meteorology Station in Al Ghab 

During the 2014/2015 storage period, temperatures began 38.5°C and attained after 7 days in 

storage 33°C (Table 2). The temperature remained above 37°C for the remainder of the storage 

period.  

 

Root samples: 

The center six rows were manually harvested on 1 September and topped. Six beet sugar samples 

per plot were collected for sugar analysis during harvest. At the same time, a sample per plot for 

each chemical treatment was collected and placed in a nylon mesh onion bag in natural conditions, 

at the average temperature of 33
o
C (Table 2).However, temperature changes in the piles are not 

predictable and vary considerably at different depths of the pile (Jaggardet al., 1997).  The storage 

period from harvest to the final measurement was 10 days.  

Studied traits 

Sucrose was determined polarimetrically (McGinnis, 1982). Juice purity was calculated using the 

procedures described by Dexter et al., (1967). Sucrose concentrations for the samples obtained were 

expressed on a fresh weight basis. Subsample of brie 50 g dried in a vacuum oven at 85°C to 

constant weight to calculate water content. Prior to placing the storage samples in the pile, each 

sample was weighed. The samples were reweighed when retrieved from the storage pile. These 

weights were used to determine reduction in root weight. 

Experiment design and statistical analysis 

Factorial Experiment in Randomized Completely Block Design (RCBD) was used with four 

replicates, to analyze the source of variations (ANOVA), and the interaction. The statistical 

program GenStat. 12 was used. Least significant difference was used at 5% level of probability. 
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Results and discussion: 

The effect of chemical treatments and postharvest on theTotal Soluble Solids % (Brix%): 

The differences between varieties in terms of this trait (Table 3) were significant (P≤0.05), Reda 

variety gave the highest brix% value (28.3), compared to Vico(27.3) over all studied factors (D and 

C). So thus the monogerm variety was deteriorated less compared to multigerm variety according to 

this trait, it gave less value.The statistical analysis shows that prolonging postharvest period of beet 

roots in the fields leads to an increase in brix% significantly; these results are accompany with 

Kenter and Hoffmann, (2008) who stated that storage conditions in piles had negative consequences 

of accumulation of nonsucrose substances. The highest valueswere achieved in the last days of 

storage 31.0%, and 31.2% for the fifth and sixthdays, respectively (Table, 4). The loss percentage 

was 27.9%, the results are in a link with Smith and Ruppel, 1971; Bugbee, 1993; Wiltshire and 

Cobb, 2000, who concluded that the environmental affect subsequent storage losses. Regarding the 

differences between chemical treatments, they have almost the same effect on this trait (Tables 3 

and 4). 

Table 3.Analysis of variance (ANOVA) of TSS (Brix)% 

Source of variance df MS Variance% P 

Replications 3 5.75 1.52 - 

Chemical treatment (C) 3 2.00 0.53 0.662 

Storage period (D) 5 345.83 91.66 <.001 

Varieties (V) 1 42.40 11.24 0.001 

C * D 15 3.90 1.03 0.424 

C * V 3 2.38 0.63 0.597 

D * V 5 1.77 0.47 0.798 

C * D * V 15 5.17 1.37 0.170 

DF : Degree of Freedom = n – 1, MS : Mean Square = SS / DF, SS : Sum of Squares 

Variance % = ( MS Factor / MS Total ) * 100, P : Probability 0.05 
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Table 4: The effect of chemical treatments and postharvest on brix% of twosugar beet varieties during 

2014/2015season 

Day 

D 

Variety 

V 

Chemical treatment C 

Mean Check 

(not treated) 

Ca(OH)
2 

5  %  

Ca(OH)
2 

10  %  

Ca(OH)
2 

15  %  

1 
Vico 23.1 23.1 24.1 24.4 23.7 

Reda 24.4 24.6 25.0 26.7 25.2 

Mean 23.7 23.9 24.5 25.5 24.4
d

 

2 
Vico 24.4 23.8 24.2 23.3 23.9 

Reda 24.3 24.7 24.9 24.6 24.6 

Mean 24.4 24.2 24.5 24.0 24.3
d

 

3 
Vico 25.7 25.9 26.1 25.2 25.7 

Reda 27.6 24.9 25.5 26.1 26.0 

Mean 26.7 25.4 25.8 25.6 25.9
c

 

4 
Vico 29.5 29.7 29.6 29.7 29.6 

Reda 30.8 30.2 29.9 30.7 30.4 

Mean 30.2 29.9 29.7 30.2 30.0
b

 

5 
Vico 30.1 30.4 29.9 31.7 30.5 

Reda 33.8 32.3 31.7 28.0 31.5 

Mean 32.0 31.3 30.8 29.9 31.0
a

 

6 
Vico 30.6 30.1 28.9 32.2 30.5 

Reda 31.4 31.2 32.1 32.8 31.9 

Mean 31.0 30.7 30.5 32.5 31.2
a
 

General Mean 28.0
 a
 27.6

 a
 27.6

 a
 28.0

 a
 27.8 

Varieties 

mean 

Vico 27.2 27.2 27.1 27.7 27.3 

Reda 28.7 28.0 28.2 28.2 28.3 

LSD0.05 C=0.78, V=0.55*, D=0.96*, CxV=1.11, CxD=1.92, VxD=1.36, CxVxD=2.72 

CV% 7.0 

 

The effect of chemical treatments and postharvest on sucrose %: 

The results in table (5) shows a significant effect of all studied factors on sucrose%, Reda variety 

(20.3%) surpassed Vico (19.5%), according to sucrose%, The differences between the chemical 

treatments with calcium hydroxide 5% and 15%, and the check (un treated) were not significant, 

while the chemical treatment with calcium hydroxide 10% differed significantly compared with the 

other treatments, and achieved a lower sucrose value (Table 6).  

Prolonging postharvest period of beet roots leads to an increase in sucrose% significantly (P≤0.05); 

the highest value was achieved in the fifth day of storage 22.0%. The increment percentage was 

12.6%, this increase in sucrose% because of the reduction in water content as a result of high 

temperature during storage period (Table 2).Because of that, this increment is not a good indicator, 

this reduction in water content of the roots make them lose their refreshment and affect negatively 

sugar extraction during manufacturing in sugar factories.During storage sugar concentration is 

reported to decline by around 0.02% per day (Jaggard et al., 1997).The increment in clamp 

temperature improve the respiratory losses thereby root damage (Wiltshire and Cobb, 2000). The 

high temperatures hydrolyses sucrose to give the reducing sugars, glucose and fructose, which are 

then used in respiration (Wiltshire and Cobb, 2000).Respiration rate is highly and predictably 

correlated with sucrose loss (Youssif, and Abou El-Magd,  2004; Kenter and Hoffmann, 2008).  
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Table 5. Analysis of variance (ANOVA) of sucrose% 

Source of variance df MS Variance% P 

Replications 3 0.12 0.15 - 

Chemical treatment (C) 3 2.88 3.40 0.020 

Storage period (D) 5 83.29 98.23 <.001 

Varieties (V) 1 32.51 38.35 <.001 

C * D 15 5.36 6.32 <.001 

C * V 3 2.06 2.43 0.067 

D * V 5 0.89 1.05 0.390 

C * D * V 15 3.27 3.85 <.001 

DF : Degree of Freedom = n – 1, MS : Mean Square = SS / DF, SS : Sum of Squares 

Variance % = ( MS Factor / MS Total ) * 100, P : Probability 0.05 

 

Table 6: The effect of chemical treatments and postharvest on sucrose% of twosugar beet varieties 

during 2014/2015season 

Day 

D 

Variety 

V 

Chemical treatment C 

Mean Check 

(not treated) 

Ca(OH)
2 

5  %  

Ca(OH)
2 

10  %  

Ca(OH)
2 

15  %  

1 
Vico 16.6 16.9 17.5 18.7 17.4 

Reda 17.4 18.3 18.6 18.6 18.2 

Mean 17.0 17.6 18.0 18.6 17.8
e

 

2 
Vico 17.7 17.6 18.9 19.2 18.4 

Reda 17.7 19.4 18.8 19.2 18.8 

Mean 17.7 18.5 18.8 19.2 18.6
d

 

3 
Vico 19.6 18.4 18.4 19.6 19.0 

Reda 21.4 19.7 20.2 19.5 20.2 

Mean 20.5 19.0 19.3 19.6 19.6
b

 

4 
Vico 21.3 21.7 20.4 21.1 21.1 

Reda 23.2 21.2 20.9 21.1 21.6 

Mean 22.2 21.5 20.6 21.1 21.4
b

 

5 
Vico 20.4 24.2 20.8 20.7 21.5 

Reda 23.4 23.5 21.1 22.1 22.5 

Mean 21.9 23.9 20.9 21.4 22.0
a

 

6 
Vico 19.3 20.5 19.2 18.9 19.5 

Reda 20.1 19.5 20.2 22.5 20.6 

Mean 19.7 20.0 19.7 20.7 20.0
b
 

General Mean 19.8
ab

 20.1
a
 19.6

b
 20.1

a
 19.9 

Varieties 

mean 

Vico 19.2 19.9 19.2 19.7 19.5 

Reda 20.5 20.3 19.9 20.5 20.3 

LSD0.05 C=0.37*, V=0.45*, D=0.26*, CxV=0.53, CxD=0.91*, VxD=0.64, CxVxD=1.29* 

CV% 4.6 

 

The effect of chemical treatments and postharvest on purity %: 

Table (7) shows no significant differences according to purity% between varieties, and chemical 

treatments. The statistical analysis shows that prolonging postharvest period of beet roots leads to 

reduction in purity% significantly (P≤0.05). The reduction percentage was 9.8% (Table 8). This 

decrease in purity% because of the increase in brix%, because the correlation between those two 

traits is negative (Al Jbawi et al., 2015b). 
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Table 7. Analysis of variance (ANOVA) of purity% 

Source of variance df MS Variance% P 

Replications 3 31.49 0.79 - 

Chemical treatment (C) 3 49.80 1.24 0.296 

Storage period (D) 5 598.78 14.95 <.001 

Varieties (V) 1 4.88 0.12 0.728 

C * D 15 37.65 0.94 0.522 

C * V 3 53.29 1.33 0.267 

D * V 5 31.71 0.79 0.557 

C * D * V 15 67.35 1.68 0.061 

DF : Degree of Freedom = n – 1, MS : Mean Square = SS / DF, SS : Sum of Squares 

Variance % = ( MS Factor / MS Total ) * 100, P : Probability 0.05 

Table 8. The effect of chemical treatments and postharvest on purity% of two sugar beet varieties 

during 2014/2015 season 

Day 

D 

Variety 

V 

Chemical treatment C 

Mean Check 

(not treated) 

Ca(OH)
2 

5  %  

Ca(OH)
2 

10  %  

Ca(OH)
2 

15  %  

1 
Vico 81.6 80.2 85.4 84.4 82.9 

Reda 84.7 81.0 82.0 78.8 81.6 

Mean 83.2 80.6 83.7 81.6 82.3
b

 

2 
Vico 82.2 81.9 89.5 85.9 84.9 

Reda 86.6 87.7 84.7 86.5 86.4 

Mean 84.4 84.8 87.1 86.2 85.6
a

 

3 
Vico 86.8 85.3 83.1 82.9 84.5 

Reda 85.9 90.6 87.3 83.8 86.9 

Mean 86.3 87.9 85.2 83.3 85.7
a

 

4 
Vico 78.9 81.4 78.4 77.5 79.1 

Reda 81.8 78.8 83.0 78.5 80.5 

Mean 80.3 80.1 80.7 78.0 79.8
b

 

5 
Vico 84.9 86.9 83.7 74.7 82.6 

Reda 86.7 85.0 71.2 90.4 83.3 

Mean 85.8 86.0 77.5 82.5 83.0
ab

 

6 
Vico 77.5 76.4 76.4 72.2 75.6 

Reda 76.3 72.3 71.9 70.4 72.7 

Mean 76.9 74.4 74.2 71.3 74.2
c
 

General Mean 82.8
 a
 82.3

 a
 81.4

 a
 80.5

 a
 81.8 

Varieties 

mean 

Vico 82.0 82.0 82.8 79.6 81.6 

Reda 83.7 82.6 80.0 81.4 81.9 

LSD0.05 C=2.55, V=1.81, D=3.13*, CxV=3.61, CxD=6.26, VxD=4.42, CxVxD=8.85 

CV% 7.7 

 

The effect of chemical treatments and postharvest on root weight loss: 

Loss of moisture increases the degree of wilting and changes processing properties of the crop 

(Vukov, 1977; Trzebinski, 1984).The results in table (9) shows that the differences between 

varieties were significant (P≤0.05), Vico variety gave the highest value, but the variety Rizor 

achieved the lowest value (12.1%).  There were no significant differences between the chemical 

treatments (P=0.662). 

The statistical analysis shows that prolonging postharvest period of beet roots leads to reduction in 

root weight loss significantly (P≤0.05). The reduction percentage was 6.6% (Table 10),this decrease 

in root weight loss% because of high temperature during storage period (Table 2).Kenter and 

Hoffmann(2008)and Al Jbawi et al., (2015b) confirmed that the storage duration and temperature 

have large significant on the changes of beet quality and water content. 
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Table 9. Analysis of Variance (ANOVA) of root weight loss% 

Source of variance df MS Variance% P 

Replications 3 5.75 1.52 - 

Chemical treatment (C) 3 2.00 0.53 0.662 

Storage period (D) 5 345.83 91.66 <.001 

Varieties (V) 1 42.40 11.24 0.001 

C * D 15 3.90 1.03 0.424 

C * V 3 2.38 0.63 0.597 

D * V 5 1.77 0.47 0.798 

C * D * V 15 5.17 1.37 0.170 

DF : Degree of Freedom = n – 1, MS : Mean Square = SS / DF, SS : Sum of Squares 

Variance % = ( MS Factor / MS Total ) * 100, P : Probability 0.05 

Table 10. The effect of chemical treatments and postharvest on root weight loss% of two sugar beet 

varieties during 2014/2015season 

Day 

D 

Variety 

V 

Chemical treatment C 

Mean Check 

(not treated) 

Ca(OH)
2 

5  %  

Ca(OH)
2 

10  %  

Ca(OH)
2 

15  %  

1 
Vico 23.1 23.1 24.1 24.4 23.7 

Reda 24.4 24.6 25.0 26.7 25.2 

Mean 23.7 23.9 24.5 25.5 24.4
d

 

2 
Vico 24.4 23.8 24.2 23.3 23.9 

Reda 24.3 24.7 24.9 24.6 24.6 

Mean 24.4 24.2 24.5 24.0 24.3
d

 

3 
Vico 25.7 25.9 26.1 25.2 25.7 

Reda 27.6 24.9 25.5 26.1 26.0 

Mean 26.7 25.4 25.8 25.6 25.9
c

 

4 
Vico 29.5 29.7 29.6 29.7 29.6 

Reda 30.8 30.2 29.9 30.7 30.4 

Mean 30.2 29.9 29.7 30.2 30.0
b

 

5 
Vico 30.1 30.4 29.9 31.7 30.5 

Reda 33.8 32.3 31.7 28.0 31.5 

Mean 32.0 31.3 30.8 29.9 31.0
a

 

6 
Vico 30.6 30.1 28.9 32.2 30.5 

Reda 31.4 31.2 32.1 32.8 31.9 

Mean 31.0 30.7 30.5 32.5 31.2
a
 

General Mean 28.0
 a
 27.6

 a
 27.6

 a
 28.0

 a
 27.8 

Varieties 

mean 

Vico 17.0 14.8 14.2 11.7 14.4 

Reda 13.4 12.1 11.1 11.6 12.1 

LSD0.05 C=0.78, V=0.55*, D=0.96*, CxV=1.11, CxD=1.92, VxD=1.36, CxVxD=2.72 

CV% 7.0 

 

Conclusion: 

- Prolonging storage period of the harvested roots leads to high and gradual increment in the 

total soluble solids (brix %) (27.9%), from the first day to the last day of the studied period. 

Also the results clarified low sugar percent, and juice purity % at the end of storage period 

as compared with the first day. The percent of decrement in root weight loss% was 6.6 % for 

the all varieties and all chemical treatments.  

- The percentage of variance confirmed that the most effective factor for the all studied traits 

was the storage period, followed by the varieties, and finally in a very low percent was the 

chemical treatments, because of that it is very urgent to send the harvested roots 

immediately to the factories to be processed within 24 hours. 
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 الكلس المطفأ أثناء التخزين تأثير معاملة جذور الشوندر السكري بتراكيز مختلفة من
ورضوان  (3)وجيداء عليشة (3)وحسين جديد (3)وسمير الجداوي (2)وثامر الحنيش (2*)وانتصار الجباوي (1)حسين الزعبي

 (5)وحسن عزام( 4)ورأفت اسماعيل (4)ومحمد خير طحلة (3)رضوان
 (. الهيئة العامة للبحوث العلمية الزراعية، دمشق، سورية.1)
 بحوث الشوندر السكري، إدارة بحوث المحاصيل، الهيئة العامة للبحوث العلمية الزراعية، دمشق، سورية.(. قسم 2)
 (. مركز بحوث الغاب، الهيئة العامة للبحوث العلمية الزراعية، الغاب، سورية.3)
 (. قسم الصناعات الغذائية، كلية الزراعة، جامعة دمشق، دمشق سورية.4)
 الحقلية، كلية الزراعة، جامعة دمشق، دمشق سورية.(. قسم المحاصيل 5)

 (.dr.entessara@gmail.com)*للمراسلة: د. انتصار الجباوي. البريد الإلكتروني: 

 31/01/2016تاريخ القبول:    15/12/2015تاريخ الاستلام: 

 الملخص:
الزراعية، في سورية، لدراسة تأثير معاملة جذور الشوندر نفذت التجربة في مركز بحوث الغاب التابع للهيئة العامة للبحوث العلمية 

. وزعت العوامل 2014/2015السكري بالكلس المطفأ في نسبة الفقد في وزن الجذر وبعض الصفات التكنولوجية، في الموسم 
أيام(،  6خزين )( فترة التD%(، والعامل )15، و10، 5، 0( الذي ضم أربعة تراكيز من الكلس المطفأ )Cالمدروسة، العامل )

( الأصناف وفق تجربة عاملية بتصميم القطاعات الكاملة العشوائية بأربعة مكررات. زرع الصنفين فيكو وحيد الجنين Vوالعامل )
والصنف الثاني ريدا متعدد الأجنة، في منتصف شهر تشرين الثاني/نوفمبر، وخزنت جذورهما في أواخر شهر آب/أغسطس. أخذت 

ن الجذر ونسبة السكر والنقاوة والمواد الصلبة الذائبة خلال فترة التخزين. بيّن جدول تحليل التباين التاثير المعنوي قراءة الفقد في وز 
(. P<0.05للأصناف في نسبة الفقد في نسبة المواد الصلبة الذائبة )البركس%( ونسبة السكروز% ونسبة الفقد في وزن الجذر% )

معنوياً بفترة التخزين، وكان للمعاملة الكيميائية تأثير معنوي في نسبة السكروز فقط كما تأثّرت كافة الصفات المدروسة 
(P<0.05 لم يكن للتفاعل ما بين فترة التخزين والمعاملة الكيميائية للجذور أي تأثير على الصفات المدروسة باستثناء نسبة .)

ثر الأكبر في كافة الصفات المدروسة، وتأتي الأصناف في المرتبة السكروز. أكّدت نسبة التباين بأن عامل فترة التخزين كان له الأ
الثانية ويأتي عامل المعاملة الكيميائية أخرها، هذا يؤكد على ضرورة توريد جذور الشوندر السكري إلى المصنع بعد قلعها خلال 

 ساعة. 24مدة أقصاها 

 لشوندر السكري.الكلس المطفأ، فقد السكر، فترة التخزين، ا الكلمات المفتاحية:

  


