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Abstract  

The research was carried out to study the adaptation of 14 commercial monogerm cultivars of sugar 

beet in three successive years 2009-2011 at major sugar beet producing location in summer sowing 

time, Deir Ezzor, in Syria, and assess genotype by environment interaction, and to estimate the 

stability of the varieties performance according to the yield stability statistics (Ysi) for the studied 

traits of these varieties. A randomized complete block design with four replications was used. Data 

collected  from  each  experiment  were  subjected  to  simple  analysis  of  variance  and  after 

homogenization of error variance, combined analysis for four traits including Sucrose content% 

(SC), Purity % (P ), Root yield (RY ), and Sugar yield (SY ) were carried out. Combined analysis of 

variance over years, exhibited a significant differences (P≤0.05) between the varieties, indicating 

genetic differences. Results of yield stability statistics (Ysi) revealed that three of the monogerm 

sugar beet varieties (Rafal, Agora,  and Sherif) were judged as stable for all of the studied traits, 

during the last three seasons, which is recommended to be planted in summer time in Deir Ezzor 

region.  
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Introduction: 

The second sugar crop over the world is sugar beet (Beta vulgaris L.). It is generally adapted to 

producing high yields under less favorable ecological conditions than that is required for sugar cane 

crop (El Refaey et al., 2012). In Syria sugar beet is the only crop for sugar, the cultivation area of 

Sugar beet in Syria was 6000 hectares in 2013, with average yield of 49.5 ton.ha-1 (Ministry of 

Agriculture and Agrarian Reform, Syria, 2013). Seeds of sugar beet varieties which are imported 

and evaluated annually should indicate consistency and positive results across a range of locations 

and years for their productivity before being recommended for cultivation (Al Jbawi, 2003). 

Genotypes evaluation in plant breeding programs is usually done in different environments 

(locations and years) before the selection of genotypes. The different response of genotypes which 

evaluated under different environments is called, genotype × environment interaction (GEI), and is 

of high magnitude, because it advocates information about the performance of genotypes under 

different environments, to determine the existence of stability performance of the breeding 

materials (Moldovan et al., 2000). If GEI is existed, this complicates the assessment of superiority 

among the genotypes (Truberg and Hühn, 2000). 

Stable genotypes identified with the same performance with high yield (Björnsson, 2002). Since 

analysis of the ordinary methods such as using combined variance analysis tables gives just 

information about the presence or absence of interactions between genotype and environment, 

Ghareeb et al., (2014) used this analysis to study the stability of 7 sugar beet genotypes. 

Researchers have evaluated different methods of stability and each one has suggested a method 

(Rostayee et al., 2003).  

Various studies have been done to evaluating the stability of various sugar beet varieties in different 

areas through using the methods of parametric univariate (Keshavarz et al., 2001 and Ebrahimian et 

al., 2008), regression analysis is certainly the most popular method for stability analysis due to its 

simplicity and the fact that its information on adaptive response is easily applicable to locations. 

Also using multivariate methods and AMMI model (Ranji et al., 2005). 

Integration stability of performance with yield is necessary for selecting high-yielding stable 

genotypes, and to reduce the effect of genotype x environment interaction, and to make selection of 

genotype more precise and refined (Kang, 1998). Growers would have a greater risk of suffering a 

real yield loss when a cultivar is chosen only on the basis of mean yield than when cultivar is based 

on both yield and performance stability (Kang, 1993). Al-Jbawi (2000), studied genotype x location 

interaction on root characters in terms of length, diameter and weight, in addition to quality traits; 

TSS, sucrose and purity % and yield traits; root, sugar and top yield. She found that genotype x 

location interaction exhibited significant effect on these traits. 

It is felt necessary to find out how sugar beet genotypes respond when grown under these different 

environmental conditions and to determine the importance of variety X environment interaction in 

variety evaluation programs in Syria.  

A yield-stability statistic (Ysi) was calculated by Kang (1993) for simultaneous selection for yield 

and stability. (Ysi) is based on Shukla’s (1972) stability variance statistic (σ2i). 

The objective of this study is to evaluate:   

1. The magnitude of genotype x environment interaction of data set made up of 14 sugar beet 

genotypes evaluated at 3 environments (three seasons). 
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2. Adopt Kang's yield-stability (Ysi) measure approaches, which integrate stability statistics 

and genotype performance for yield and quality traits with respect to different genotypes. 

 

Materials and Methods: 

This study was executed at Deer Ezzor Agriculture Research Centers, (GCSAR), during 2008/2009-

2010/2011 seasons.  Deir Ezzor is located on the eastern part of Syria (latitude 35 º 19′ N and 

Longitude 40 º 8′ E), it is situated at elevation 212 meters above sea level. The objective is to 

determine genotype by environment interaction, and adopt Kang's (1993) yield-stability (Ysi) 

measure. 

The experiment was allotted to randomize completely block design (RCBD), with four replicates. A 

list of sugar beet genotypes used in this study and the country of the origin are presented in Table 

(1). Soil chemical and mechanical characteristics at site were applied according to Piper (1955) and 

are presented in Table (2). 

Beet seed was planted on 1
st
 of August ±3 days between seasons. Each plot size was 21 m

2
, 

consisted of 5 rows, 7 meters long and 50 cm apart, spaced 15 cm between the plants in each row.  

Nitrogen fertilization was added in the form of urea (46 % N) at rate of 450 kg N ha
-1

, in two equal 

doses; the first was applied at sowing and the second was applied after thinning (at 4-leaf stage). 

Moreover, phosphorous was added in the form of superphosphate (15.5 % P2O5) at 180 kg.ha
-1

 at 

sowing, and potassium was applied also at sowing in the form of potassium sulphate (48% K2O) at 

180 kg.ha
-1

 K2O. 

All culture practices such as irrigation, weed control, insect control etc. were applied in the same 

manner, as usually done in the ordinary sugar beet fields to obtain maximum yield.   

Table 1. Genotypes and their country of origin. 

No. Monogerm Source 

1 Rafal Belgium 

2 Ricros Holland 

3 Aligator Belgium 

4 Rifle Belgium 

5 Agora Holland 

6 Rizor Belgium 

7 Prognos Holland 

8 Ghazira Holland 

9 Semper Belgium 

10 Vico Belgium 

11 Rival Belgium 

12 Dita Belgium 

13 Scorpion Belgium 

14 Sherif Belgium 
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Table 2. Soil properties of the experimental location 

Season  

Particle size distribution 

Texture 

Class 

Available 

nitrogen 

mg.Kg
-1

 

Chemical analysis of soil paste 

extraction 

Sand Silt Clay CaCo3 

E.C 

mmhos.cm
-1

 

25C
0
 

PH 

Soil 

paste 

% % % %   

2008-2009  27 43 30 
Loam 

clay 

1.5 20.5 2.00 7.10 

2009-2010  27 43 30 5 23.3 2.20 7.50 

2010-2011  33 38 29 4.5 21.0 1.00 7.60 

 

Table 3. Temperatures and rainfall distribution during 2008/2009-2010/2011 seasons  
Season 2008/2009 2009/2010 2010/2011 

Month 

Max. 

Temp. 

°C 

Min. 

Temp. 

°C 

Rainfall 

mm 

Max. 

Temp. 

°C 

Min. 

Tempe. 

°C 

Rainfal

l 

mm 

Max. 

Temp. 

°C 

Min. 

Tempe. 

°C 

Rainfall 

mm 

October 28.39 14.55 21.80 30.56 13.71 0.78 27.2 12.6 16 

November 21.67 7.23 6.30 20.10 7.62 - 20.6 6.8 5.8 

December 14.47 1.82 3.60 15.95 6.98 7.06 15.7 3.4 10 

January 13.08 1.24 6.80 15.93 4.96 22 13.5 1.9 8.9 

February 17.98 5.71 8.70 17.02 5.21 31.4 17.1 4.9 20 

March 20.34 7.77 11.20 22.68 9.05 0.4 20.0 7.6 1.8 

April 26.17 10.75 11.20 28.13 12.36 - 32.1 10.4 9.0 

May 32.87 16.53 - 33.95 17.69 - 34.2 15.3 - 

June 38.37 22.40 - 37.70 22.07 - 38.3 20.1 - 

July 38.71 25 - 41 25.74 - 41.0 25.1 - 

Source: Meteorology Station in Deir Ezzor governorate. 

Data recorded: 

Yield traits were determined on the whole plot basis as follows: 

Quality traits: 

Saccharometer on a lead acetate basis was used to determine sucrose percentage according to Le-

Docte, (1927). 

Carruthers and Oldfield (1961) method was followed to assess juice purity percentage as follow: 

Purity%=(Sucrose/TSS)*100 

Where: TSS is the Total Soluble Solids, which was assessed using digital Refractometer, Model PRI 

(ATAGO). 

Yield traits: 

Root yield (ton.ha
-1

). 

Sugar yield (ton.ha
-1

) = Root yield (ton.ha
-1

) x Purity% 

Statistical manipulation of the data: 

Single analysis of variance for each season of each trait was conducted on plot mean basis and 

Barteletts’s test for heterogeneity (Sokal and Rohlf, 1969) of error variances across environments 

indicated whether error terms were homogeneous.  

LSD at 5% level of probability was used to compare means of each treatment. 

Single selection criterion for integrating yield (any trait) and stability: 

Yield-stability (Ysi) statistic was used as a selection criterion with the existence of GEI. Whenever 

an interaction is significant, the use of main effects (e.g. over all genotype means across 
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environments) is questionable. Ysi provides a measure of genotypes stability or consistency of 

performance across a range of environments, and it was calculated using STABLE program after 

Kang and Magari (1995). 

Following the detection of significant GE interaction, GE variance component was individually 

partitioned into heterogeneity and residual components to test the linear response of genotypes to 

the environmental index. The percentage of sums of squares attributed to heterogeneity and residual 

partitions were calculated to assess the effectiveness that a significant portion of the interaction can 

be characterized as differences among genotypes in linear response to environment index. 

 

Results and discussion: 

1- Genotypes performance and stability analysis of sucrose content: 

The pooled statistical analysis over years is presented in Table (4). Genotypes revealed none 

significant variance due to absence of genetic variability in the material under investigation for 

sucrose%. Environments differed highly significantly for this trait, indicating a wide range of 

variation among the environments studied (Table 4). The genotype-environment interaction was 

significant for this character.  

The variance due to G x E (linear), i.e. heterogeneity was statistically significant for sucrose 

suggesting that linear components of genotype-environment interaction were presented, indicated 

that genotypes differed with respect to their stability, suggesting that the prediction would be 

difficult, which means that selection of genotype on the basis of mean performance alone (mean 

yield) would not be appropriate. 

In such situations, methods that combine yield and stability of performance are useful (El Hinnawy 

et al., 2003; Al Jbawi, 2009). Values stability-variance statistic (δ
2
i) according to Shukla's (1972) 

were generated from GE means with a computer program developed by Kang (1993). This program 

partitions GE interaction into variance components corresponding to each cultivar. A cultivar is 

classified as stable if its stability variance is not significant at p=0.05. The linear effect of 

environment caused the instability of genotype performance; so the removal of this effect by 

covariate adjustment can give more accurate information of cultivar stability (Kang and Miller 

1984). Significant genotype-environment interaction (GEI) requires that either the linear effect or 

the non-linear effect or both are significant when tested against the experimental error. 

Examination of (δ
2
i) values (Table 5), revealed that out of the 14 sugar beet genotypes Vico was 

judged to be stable. 

Data presented in Table (5) shows that the Ysi identified seven genotypes (Rafal, Rifle, Agora, 

Ghazira, Semper, Vico, and Sherif) were stable among the genotypes in sucrose. 

A significant (δ
2
i) indicates the instability of genotype performance across environments (Table 5). 

Table 4. Analysis of variance (ANOVA) of quality traits 

Trait 

DF 

Sucrose% Purity% 

Source of variance MS 
Variance 

% 
MS 

Variance 

% 

Replications 3 3.338 2.83 19.496 5.56 

Environment (Year) En 2 121.665
**

 103.03 34.805
**

 9.92 

Genotypes (G) 13 1.151
 ns

 0.97
 
 8.951

**
 2.55 

G * E 26 1.877
*
 1.59 2.775

 ns 
0.79 

DF: Degree of Freedom, MS: Mean of Squares, SS: Sum of Squares. 

(ns), *, **, denote not significant, significant differences at 0.05 and 0.01 levels of probability respectively. 
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Table 5. Sucrose (%) for 14 sugar beet genotypes as affected by environments (3 seasons) and 

yield stability statistics (Ysi). 

no Genotypes 
Seasons (Environments) 

Mean Ơ
2
 Ysi 

2008/2009 2009/2010 2010/2011 

1 Rafal 16.01
ab 

15.83
a-c 

18.29
ab 

16.71
a 0.079

ns
 13# 

2 Ricros 15.69
ab 

15.61
 a-c

 17.90
 ab

 16.40
 a
 0.067

 ns
 6 

3 Aligator 15.46
ab 

15.55
 a-c

 17.10
b 

16.04
 a
 0.331

 ns
 1 

4 Rifle 16.14
a 

15.85
 a-c

 17.87
 ab

 16.62
 a
 0.276

 ns
 12# 

5 Agora 15.32
 a-c 

16.49
ab 

17.55
 ab

 16.45
 a
 0.420

 ns
 9# 

6 Rizor 14.73
 a-c 

15.72
 a-c

 17.94
 ab

 16.13
 a
 0.064

 ns
 3 

7 Prognos 13.61
c 

15.16
bc 

19.11
a 

15.96
 a
 2.205

 ns
 0 

8 Ghazira 14.18
bc 

16.10
 a-c

 18.71
 ab

 16.33
 a
 1.025

 ns
 8# 

9 Semper 16.03
ab 

16.12
 a-c

 18.17
 ab

 16.78
 a
 0.067

 ns
 14# 

10 Vico 16.35
a 

16.62
a 

17.95
 ab

 16.97
 a
 0.407

 ns
 15# 

11 Rival 14.60
 a-c 

15.91
 a-c

 19.01
a 

16.51
 a
 0.773

 ns
 7 

12 Dita 15.22
 a-c 

15.21
bc 

17.73
 ab

 16.05
 a
 0.017

 ns
 2 

13 Scorpion 16.44
a 

15.12
c 

18.20
 ab

 16.59
 a
 0.863

 ns
 6 

14 Sherif 15.09
 a-c 

15.65
 a-c

 17.74
 ab

 16.16
 a
 -0.025

 ns
 9# 

Mean 15.35 15.78 18.09 16.41  7.5 

CV% 7.2 5.0 6.2 6.6   
#  Stable genotypes on basis of  (Ysi) according to Kang (1993). 

σ
2
i: Stability variance according to Shukla’s (1972). When σ

2
i is not significant indicated that the genotype 

performance across environments was stable. 

Means with the same letters have no significant differences at 0.05 level of probability. 

2- Genotypes performance and stability analysis of Purity (%): 

Table (4) shows a significant effect for variances, genotypes and environment, this confirm the 

variability within genotypes, and environments for this trait. The results also revealed a non 

significant genotype-environment interaction for this trait, so it is reliable to relay on the means of 

genotypes to identify the chosen one. The genotypes showed a wide range in purity (Table 5). 

Rafal, Vico, and Sherif gave the highest in purity compared to all other, and could be selected, 

because they have the same performance over the studied environments. 

Table 5. Purity (%) for 14 sugar beet genotypes as affected by environments (3 seasons) and 

yield stability statistics (Ysi). 

no Genotypes 
Seasons (Environments) 

Mean 
2008/2009 2009/2010 2010/2011 

1 Rafal 87.23
a 

87.37
 a-c 

88.74
ab 

87.78
a 

2 Ricros 84.69
 a
 87.70

 a-c
 85.36

cd 
85.92

b 

3 Aligator 85.96
 a
 87.23

 a-c
 86.46

 a-d 
86.55

ab 

4 Rifle 85.96
 a
 89.24

 a-c
 86.36

 a-d
 87.19

 ab
 

5 Agora 85.59
 a
 87.32

ab 
87.14

 a-d
 86.69

 ab
 

6 Rizor 84.67
 a
 87.87

 a-c
 88.0

 a-c
 86.87

 ab
 

7 Prognos 86.55
 a
 88.62

 bc
 89.20

a 
88.12

a 

8 Ghazira 85.94
 a
 87.11

 a-c
 86.51

 a-d
 86.52

 ab
 

9 Semper 85.85
 a
 85.55

 a-c
 84.85

d 
85.42

b 

10 Vico 86.74
 a
 88.90

a 
88.34

 a-c 
88.00

a 

11 Rival 84.86
 a
 86.05

 a-c
 85.78

b-d 
85.56

b 

12 Dita 85.19
 a
 87.50

bc 
86.93

 a-d
 86.54

 ab
 

13 Scorpion 87.29
 a
 87.09

c 
86.52

 a-d
 86.97

 ab
 

14 Sherif 87.69
 a
 88.60

 a-c
 87.07

 a-d
 87.78

a 

Mean 86.02 87.58 86.95 86.85 

CV% 2.3 5.0 2.1 2.2 

Means with the same letters have no significant differences at 0.05 level of probability. 



 2017 - (1)العدد –( 4)المجلد. المجلة السورية للبحوث الزراعية

SJAR   Syrian Journal of Agricultural Research. Volume  4 , Number 1 , March 2017 

177 

 

3- Genotypes performance and stability analysis of Root and sugar yields (ton.ha
-1

): 

Significant mean square values of variance over environments are clarified in Table (6). Although 

the variance due to genotype revealed significant effect for root and sugar yields. The significance 

of environments for both traits, indicating a wide range of variation among the environments 

studied (Table 6). The interaction of genotype by environment was significant for both characters. 

Wide ranges in root and sugar yield.ha
-1

 were observed among genotypes (Tables 7and 8). Rafal 

was the highest in root and sugar yields compared to all other genotypes.  

The significance of G x E for root and sugar yields suggesting that heterogeneity in genotypes for 

both traits relative to the environmental index is significant (Table 6). This environmental index 

represents all differences between environments, which could include differential in fertility, 

cultural practices, insect or disease incidence, humidity, sunshine, etc. The presence of GEI 

indicated that conclusion based solely on genotype means was not reliable. Genotypes responded 

differently to changes in environments; therefore measures of stability (δ
2
i, and Ysi) were deemed 

appropriate (Tables 7and 8). 

Value of (δ
2
i) for root yield revealed that the genotypes Ricros, Rival, Scorpion, and Sherif were 

stable (Table 7). Examination of (δ
2
i) for sugar yield revealed that all sugar beet genotypes were 

labeled stable (Table 8). On the other hand Ysi-based selection identified seven genotypes (Rafal, 

Ricros, Agora, Prognos, Rival, Scorpion, and Sherif) that could be selected as superior among the 

genotypes in root yield, and identified six genotypes (Rafal, Agora, Prognos, Rival, Scorpion, and 

Sherif) that could be selected as superior among the genotypes in sugar yield, because Ysi value is 

bigger than the mean Ysi. 

Table 6. Analysis of variance (ANOVA) of yield traits  

Trait 

DF 

Root yield (ton.ha
-1

) Sugar yield (ton.ha
-1

) 

Source of variance MS 
Variance 

% 
MS 

Variance 

% 

Replications 3 302.71 7.37 7.789 7.58 

Environment (season) En 2 5492.44
** 

133.80 95.118
** 

92.56 

Genotypes (G) 13 63.59
* 

1.55 1.358
* 

1.32 

G * E 26 96.34
** 

2.35 2.120
** 

2.06 

DF: Degree of Freedom, MS: Mean of Squares, SS: Sum of Squares. 

(ns), *, **, denote not significant, significant differences at 0.05 and 0.01 levels of probability respectively. 
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Table 7. Root yield (ton/ha) for 14 sugar beet genotypes as affected by environments (3 

seasons) and yield stability statistics (Ysi). 

no Genotypes 
Seasons (Environments) 

Mean Ơ
2
 Ysi 

2008/2009 2009/2010 2010/2011 

1 Rafal 49.36
a-c 

63.35
a-d 

55.19
ab 

55.97
 ab

 27.399
**

 6 

2 Ricros 46.65
 a-c

 62.97
 a-d

 43.73
c 

51.12
b 

-1.158
 ns

 3# 

3 Aligator 39.36
c 

57.82
cd 

56.02
a 

51.07
b 

112.053
**

 -6 

4 Rifle 46.65
 a-c

 65.96
 a-d

 43.52
 c
 52.04

ab 4.385
* 

1 

5 Agora 50.19
 ab

 71.01
 a-d

 41.86
 c
 54.35

 ab
 36.130

** 
3 

6 Rizor 49.15
 a-c

 70.28
 a-d

 42.27
 c
 53.90

 ab
 28.406

**
 2 

7 Prognos 54.15
a 

73.72
a 

45.19
 c
 57.69

a 33.398
**

 7 

8 Ghazira 47.69
 a-c

 66.43
 a-d

 42.07
 c
 52.06

 ab
 10.861

**
 -2 

9 Semper 49.56
 a-c

 58.39
 cd

 46.44
 c
 51.46

b 16.424
**

 -4 

10 Vico 41.65
bc 

59.14
b-d 

49.77
 a-c 

50.19
b 29.681

**
 -8 

11 Rival 49.77
 a-c

 67.81
 a-d

 49.98
 a-c 

55.85
 ab

 -0.989
 ns

 13# 

12 Dita 51.23
ab 

55.70
d 

45.19
 c
 50.71

b 40.251
**

 -7 

13 Scorpion 48.11
 a-c

 66.70
 a-d

 46.23
 c
 53.68

 ab
 0.343

 ns
 9# 

14 Sherif 51.23
 ab

 65.18
 a-d

 47.69
bc 

54.70
 ab

 0.079
 ns

 12# 

Mean 48.20 64.60 46.80 53.20  2.1 

CV% 13.1 11.5 10.6 12.0   
#  Stable genotypes on basis of  (Ysi) according to Kang (1993). 

σ
2
i: Stability variance according to Shukla’s (1972).  

** Significant at 0.05 level of probability, also indicated that the genotype performance across environments was 

unstable. 

Means with the same letters have no significant differences at 0.05 level of probability. 
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Table 8. Sugar yield (ton/ha) for 14 sugar beet genotypes as affected by environments (3 

seasons) and yield stability statistics (Ysi). 

no Genotypes 
Seasons (Environments) 

Mean Ơ
2
 Ysi 

2008/2009 2009/2010 2010/2011 

1 Rafal 6.83
 a
 8.78

 a-c
 8.91

a 
8.17

a 
0.808

 ns
 14# 

2 Ricros 6.15
ab 

8.59
 a-c 

6.68
 bc

 7.14
b 

0.034
 ns

 1 

3 Aligator 5.21
b 

7.91
bc 

8.30
ab 

7.14
b 

1.519
 ns

 1 

4 Rifle 6.45
 ab

 9.37
 ab

 6.73
 bc

 7.52
ab 0.318

 ns
 6 

5 Agora 6.59
 ab

 10.21
a 

6.39
c 

7.73
 ab

 1.456
 ns

 10# 

6 Rizor 6.11
 ab

 9.71
ab 

6.69
 bc

 7.50
 ab

 0.611
 ns

 4 

7 Prognos 6.36
 ab

 9.87
a 

7.70
 a-c 

7.98
 ab

 0.215
 ns

 13# 

8 Ghazira 5.79
 ab

 9.35
 ab

 6.82
 bc

 7.32
 ab

 0.324
 ns

 2 

9 Semper 6.88
 a
 8.02

bc 
7.23

 a-c
 7.38

 ab
 0.576

 ns
 3 

10 Vico 5.91
 ab

 8.71
 a-c

 7.91
 a-c

 7.51
 ab

 0.253
 ns

 5 

11 Rival 6.15
 ab

 9.27
 ab

 8.15
 a-c

 7.86
 ab

 0.226
 ns

 12# 

12 Dita 6.64
 ab

 7.41
c 

6.96
bc 

7.00
b 0.934

 ns
 0 

13 Scorpion 6.93
a 

8.75
 a-c

 7.32
 a-c

 7.67
 ab

 0.153
 ns

 9# 

14 Sherif 6.74
 a
 9.05

 a-c
 7.44

 a-c
 7.74

 ab
 -0.006

 ns
 11# 

Mean 6.34 8.93 7.37 7.55  6.5 

CV% 14.3 12.1 14.5 13.4   
#  Stable genotypes on basis of  (Ysi) according to Kang (1993). 

σ
2
i: Stability variance according to Shukla’s (1972). When σ

2
i is not significant indicated that the genotype 

performance across environments was stable. 

Means with the same letters have no significant differences at 0.05 level of probability. 

Conclusion: 

Genotypes mean square was highly significant for all the studied traits except sucrose%, indicating 

that the genotypes differ in their genetic potential for these traits.  

The genotypes Rafal, Prognos, Vico, and Sherif gave significantly the highest Purity (87.78, 88.12, 

88.00, and 87.78%), respectively, while the genotype Prognos had the highest root and sugar yields 

(57.69, 7.98 ton.ha
-1

), respectively over all other genotypes. 

Data showed that the Ysi-based selection identified seven genotypes (Rafal, Rifle, Agora, Ghazira, 

Semper, Vico, and Sherif) as superior among genotypes in sucrose%, and identified seven 

genotypes (Rafal, Ricros, Agora, Prognos, Rival, Scorpion, and Sherif) in root yield, and six 

genotypes (Rafal, Agora, Prognos, Rival, Scorpion, and Sherif) in sugar yield.  

Three sugar beet monogerm genotypes (Rafal, Agora,  and Sherif) could be considered the most 

stable genotypes in terms of all studied traits. 
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 ثباتية تأقلم أصناف الشوندر السكري في العروة الصيفية تحديد بعض مؤشرات 

 (1)وحسين الزعبي (1)ونهلة المحمود (2)وزهير الجاسم (1)وثامر الحنيش (1*)انتصار الجباوي

 (. الهيئة العامة للبحوث العلمية الزراعية، دمشق، سورية.1)
 للبحوث العلمية الزراعية، دير الزور، سورية.(. مركز البحوث العلمية الزراعية في دير الزور، الهيئة العامة 2)

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

 15/05/2016تاريخ القبول:    22/04/2016تاريخ الاستلام: 

 الملخّص:

،  وذلي  2011 - 2009صنف وحيد الجنيي  مي  الشيوندر السيكري ثيلال سلاسية سينواي متتاليية،  14نفذ البحث لدراسة مدى تأقلم 

مدى سبياي سيلو   تحديدو  الأصنافهذه لبهدف تقدير التفاعل الوراسي البيئي في العروة الصيفية  لمحافظة دير الزور، في سورية ، 

صييمتمي التجربيية وفييق  .لييبعا الصييفاي الإنتاجييية والتكنولوجيية المدروسيية (Ysiسباتيية اللليية ) علييم مرشيير بالاعتميياد الأصييناف تلي 

نسييبة السييكروزس، نسييبة النقيياوةس، والمييردود  [تصييميم القعاعيياي الكامليية العشييوائية، حلتييل التبيياي  العائييد لبيانيياي جمييي  الصييفاي  

سييم حلتلييي البيانيياي تجميعيتييات علييم مسييتوى السيينواي بعييد اثتبييار ، بشييكل فييردي، لكييل عييام علييم حييدة، ]الجييذري والسييكري )ع /ركتييار(

(، p≤0.05الأصيناف )معنويية ميا بيي   ايتحليل التباي  التجميعي عبر السنواي وجود فروقينتائج  يأظهر  تجانس الثعأ التجريبي.

( ثباتية   Ysiشر سباتية الللية )ماعدا صفة نسبة السكروز،  مما يدل  علم وجود تباي   وراسي  تحي تل  الظروف. وأظهري قيم مر 

سلوك ثلاث  أصناف من الشوندر السكري بالنسب  لكاف  الصفات الإنتاجي  والنوعي  المدروسة  ية ر رافةاآج رجةورا و،ةرالج والتة        

 وبالتالي يمكننا زيادة المردود الاقتصادي في القعر م  رذا المحصول.  انصح بزراعتها ف  العروة الصيفي  ف  دار الزور.

 التفاعل الوراسي البيئي، تحليل السباتية، الشوندر السكري. لكلمات المفتاحية:ا

 
  


