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ABSTRACT

Sixteen genotypes {13 promising lines and 3 check varieties i.e.Sakha 1, Sakha 3 and Giza 10} were evaluated in two successive seasons (2013/14 and 2014/15) at three locations viz: El- Gemmiza Experiment. Station., El-Gharbia Governorate (clay loam), Sakha Exp. Station, Kafr El-Sheikh Governorate (clay soil) and Ismailia Exp. Station, Ismailia Governorate (sandy soil). These materials were evaluated under two plant density i.e. 1200 and 1500 seeds per m2. The experimental design was randomized complete block design with three replications for each of the twelve environments (locations x years x plant density). Data were recorded for the following characters: (1) Straw yield(ton) per fed (fed=0.42 ha), (2) Long fiber percentage, (3) Long fiber yield(ton) per fed and (4) Seed yield(ton) per fed. In addition to estimation of phenotypic and genotypic stability parameters according to Eberhart and Russell (1966) and Tai (1971) methods.The obtained results may be summarized as follows: 

1- Mean squares due to environments, genotypes and genotypes × environments interactions were highly significant forstraw yield per fed, long fiber percentage, long fiberyield per fed and seed yield per fed. The environments no. two (Gemmiza Station, season 2013/2014 with plant density 1500 seeds per m2)and no. four (Gemmiza Station, season 2014/2015 with plant density 1500 seeds per m2) gave the highest mean for straw yield per fed, environment no. ten (Ismailia Station, season 2013/2014 with plant density 1500 seeds per m2)had the highest long fiber percentage, environment no. four (Gemmiza Station, season 2014/2015 with plant density 1500 seeds per m2) gave the highest mean for long fiber yield per fed and environment no. one (GemmizaStation, season 2013/2014 with plant density 1200 seeds per m2)had the highest value of seed yield/fed. 

2- LinesL. 541/C/3 and L. 541/D/10 gave the highest value for straw yield per fed, long fiber yield per fed and seed yield per fed. While the two check varieties Sakha 3 and Giza 10 had the highest long fiber percentage but they gave the lowest seed yield per fed. 

3- Genotype-environment (linear) mean squares was insignificantfor straw yield per fed, long fiber percentage and seed yield per fed. 

4- For straw yield per fed,linesL. 541/D/10 and L .16 had mean values higher than grand mean, and their regression coefficient (bi) did not significantly differ from unity and deviation from regression (S2d) was insignificant. These genotypes exhibited more stability for all studied locations and considered the most desired genotypes.With respect to fiber yield per fed,linesL. 541/C/6, L. 402/1 and L .16 gave the minimum deviation mean square S2d and these strains had surpassed the general grand mean, indicating that these genotypes are more stable than other genotypes, while six genotypes i.e.L. 541/C/6, L. 541/D/8, L. 541/D/10, L. 402/1, L .16 and the check variety Sakha 3 showed genotypic stability so it may recommended to be included in breeding programs for development variety of fiber yield stability and or adaptability of flax. Regarding seed yield per fed, L. 541/C/3, L. 541/C/8, L. 541/D/10, L .16 and L .22 gave the highest mean values than grand mean, bi=1 and S2dwere not differ from zero, indicating that these lines as phenotypically stable over all environments studied they were genotypically stable and gave the average genetic stability over all environments. These lines may be recommended to be released for commercial flax production which they performed better under all environments.
INTRODUCTION

Flax (LinumusitatissimumL.) is one of the oldest crops on earth, it was the chief fiber crop in Egypt before the growing cotton on a commercial scale. Ancient Egyptians used it in manufacturing textile industry, winding mummies and papyrus scrolls. It has three types i.e. fiber type, oil type and dual purpose type which is the most suitable type for the Egyptian climate conditions. Flax fiber and oil are used for industrial and textile purposes. Both products play prominent role in Egyptian national economy as an export and local products.

There is an increasing gap between the production and local requirements, because of the difficulty of increasing flax cultivated area concerning to the great competition between flax and other main winter crops which occupied land such as wheat, berseem, fababean….etc. We can minimize this gab partly by planting high-yielding cultivars in order to increase flax yield per unit area "this can be achieved through, genetic studies of stability and genetic components for flax genotypes to select proper lines from good genotypes", optimizing the agricultural practices for growing flax and expansion of flax cultivation in sandy soil which has become essentially.

Identification of a genotype with high-yield potential and least seasonal fluctuation over a wide range of environments is important in any improvement program Eberhart and Russell (1966) reported that an ideal cultivar is the one that has highest yield over a broad range of environments. They defined a stable cultivar as the one that has regression coefficient, bi equal to 1 and mean square deviation from regression S2d equal to zero. Tai (1971) suggested portioning the genotype x environment interaction effects of a genotype into two components α statistic that measures the linear response to environmental effects and λ statistic that measures the deviation from linear.

On the other hand, stability may, in fact, depends on holding certain morphological and physiological attributes steady and allowing others to vary, resulting in predictable G x E interaction quantitatively inherited and aregreatly influenced by the environment (Mahaket al. 2006, Lettaet al. 2008, Sakinet al. 2011 and Beyenet al. 2011).

The present study was initiated to achieve the following objectives: (1) studying performance of 13 promising linesand three commercial cultivars Sakha 1, Sakha 3 and Giza 10, (2) estimating phenotypic and genotypic stability of 16 flax genotypes across twelve environments, (3) selecting genotypes combining a high yielding and stable to determine the best lines, which can be used as useful genetic sources in flax breeding programs and/or releasing some of these lines as a new flax varieties adapted with sandy soil conditions.
MATERIALS AND METHODS

The experiments(3 locations x 2 plant density x 2 years) were carried out at threeExperiment.Stationsi.e. El-GemmizaExp. Station., El-Gharbia Governorate (clay loam), Sakha Exp. Station, Kafr El-Sheikh Governorate (clay soil) and Ismailia Exp. Station, Ismailia Governorate (sandy soil), with two plant densityi.e.1200 and 1500 seeds/m2, in two successive seasons (2013/14 and 2014/15) to evaluate the sixteen flax genotypes and estimate the stability parameters for straw yield (ton)/fed, long fiber percentage, long fiber yield(ton)/fed and seed yield(ton)/fed.The experimental design was randomized complete block design with three replications for each of the twelve environments (locations x years x plant density). Flax seeds of each genotype were sown during the first week of November for all trials in both seasons. Plot consisted of 10 rows, 3 m long and 2 m wide (1/700 fed). Recommended agronomic practices were followed. At harvest, data recorded on ten randomly guarded plants from each plot to determine the averages of the individual plant traits. Straw, seed and fiber yields(ton)/fed was calculated on plot basis. The pedigree, origin and type of the sixteen genotypes used are partially described in Table1.

Table ( 1 ): Name, pedigree, origin and type of genotypes. 

	No.
	Genotype
	Pedigree
	Origin
	Type

	1
	L .541/C/3
	Giza 8 x S.2419/1
	Local line
	D

	2
	L .541/C/6
	Giza 8 x S.2419/1
	Local line
	D

	3
	L .541/C/8
	Giza 8 x S.2419/1
	Local line
	D

	4
	L .541/D/4
	S.2419/1 x S148/6/1
	Local line
	D

	5
	L .541/D/8
	S.2419/1 x S148/6/1
	Local line
	D

	6
	L .541/D/10
	S.2419/1 x S148/6/1
	Local line
	D

	7
	L .421/6/14/5
	S.162/12 x S.6/2
	Local line
	D

	8
	L .421/3/6/4
	S.162/12 x S.6/2
	Local line
	D

	9
	L .435/11/10/3
	I.467/2 x S.162/12
	Local line
	D

	10
	L .402/1
	Giza 5 x cv. I 235 (I.USA)
	Local line
	D

	11
	L .16
	Giza 8 x S.2419/1
	Local line
	D

	12
	L .8/2
	I. 1145 X I. 1150 
	Local line
	D

	13
	L .22
	S 1.37 x S. 1.2561
	Local line
	O

	14
	Sakha 1
	L.1485 x Bombay
	Local variety
	D

	15
	Sakha 3
	Belinka x L.2569
	Local variety
	F

	16
	Giza 10
	L.420 x Bombay
	Local variety
	F


F=fiber, D= dual purpose and O=oil type.
A regular analysisof variance of a randomized complete block design of separate environments was carried out for each trait according toSnedecor and Cochran (1967).Combined analysis of the twelve experiments carried out whenever homogeneity of variance was detected. The stability analysis computed according toEberhart and Russell (1966)and Tai (1971)to estimate the phenotypic and genotypic stability parameters for the previous four traits. In the analysis of data, the genotypes, locations and plant density were considered as fixed variables while, years was considered as random variable.
RESULTS AND DISCUSSIONS

Combined analysis of variance for straw yield(ton)/fed, long fiber percentage, long fiber yield(ton)/fed and seed yield(ton)/fed of flax genotypes is presented in (Table 2). The analysis of variance for single environments and the combined analysis over twelve environments were made for the four studied traits. Bartlett's test of homogeneity of variance showed that the variance estimates of error were homogenous.

The analysis of variance for the combined analysis for the four studied traits are given in (Table 2).Significant mean squares for environments were detected for the traits studied, indicating that the performance of these traits differed from environment to another. Significant mean squares due to genotypes  and genotypes x environments interaction were detected for all traits studied,revealing that genotypes carried genes with different additive and additive × additive effects which seemed to be inconstant from environment to another. These results emphasize that the environments had stress and non-stress conditions. The significant of genotypes × environments interaction is in agreement with Soto-Cerdaet al. (2014),Vishnuvardhan and Rao (2014),Yadav et al. (2014) and Abo-Kaiedet al. (2015).

Table (2).Combined analysis for all traits under study.

	S. o. v


	d.f
	Straw yield (ton)/fed
	Long fiber percentage
	Long fiber yield (ton)/fed 
	Seed yield(ton)/fed 

	Genotype (G)
	15
	12.0449**
	69.1125**
	0.3408 **
	0.3504**

	Environment (E)
	11
	18.9443**
	34.7045**
	0.4943 **
	0.4456**

	G x E 

	165
	0.1244**
	0.5811**
	0.0053 **
	0.0087**

	Error 
	384
	0.0427
	0.1528
	0.0015
	0.0007


* and ** significant at 0.05 and 0.01 levels of probability respectively.
Table (3): Mean values of straw yield (ton)/fed, long fiber percentage, long fiber yield (ton)/fed and seed yield (ton)/fed as affected by environments.

	Traits
 Environments
	Straw yield (ton)/fed 
	Long fiber percentage
	Long fiber yield (ton)/fed
	Seed yield (ton)/fed 

	(Gemmiza, 2013/2014, 1200 seeds/m2) E1
	4.05
	16.58
	0.67
	0.51

	(Gemmiza, 2013/2014, 1500 seeds/m2) E2
	4.26
	17.91
	0.76
	0.48

	(Gemmiza, 2014/2015, 1200 seeds/m2) E3
	4.13
	16.53
	0.68
	0.50

	(Gemmiza, 2014/2015, 1500 seeds/m2) E4
	4.26
	17.88
	0.77
	0.45

	(Sakha, 2013/2014, 1200 seeds/m2) E5
	3.95
	16.28
	0.64
	0.49

	(Sakha, 2013/2014, 1500 seeds/m2) E6
	4.10
	17.56
	0.69
	0.45

	(Sakha, 2014/2015, 1200 seeds/m2) E7
	3.97
	16.47
	0.65
	0.47

	(Sakha, 2014/2015, 1500 seeds/m2) E8
	4.14
	17.59
	0.73
	0.44

	(Ismailia, 2013/2014, 1200 seeds/m2) E9
	2.74
	17.40
	0.47
	0.29

	(Ismailia, 2013/2014, 1500 seeds/m2) E10
	3.01
	18.83
	0.56
	0.27

	(Ismailia, 2014/2015, 1200 seeds/m2) E11
	2.74
	17.37
	0.47
	0.29

	(Ismailia, 2014/2015, 1500 seeds/m2) E12
	2.92
	18.74
	0.55
	0.27

	Over all mean 
	3.69
	17.43
	0.64
	0.41

	L.S.D. 0.05
	0.083
	0.157
	0.015
	0.011

	L.S.D. 0.01
	0.109
	0.206
	0.020
	0.014


The results presented in Table (3) shows that, the environment no.two  E 2(Gemmiza Station, season 2013/2014 with plant density 1500 seeds/m2) and no. fourE 4 (Gemmiza Station, season 2014/2015 with plant density 1500 seeds/m2)gave the highest straw yield/fed followed by environment no. eightE 8 (Sakha Station, season 2014/2015 with plant density 1500 seeds/m2)and then by environments no.threeE 3 (Gemmiza Station, season 2014/2015 with plant density 1200 seeds/m2), E 6 (Sakha Station, season 2013/2014 with plant density 1500 seeds/m2),E 1 (Gemmiza Station, season 2013/2014 with plant density 1200 seeds/m2), E 7 (Sakha Station, season 2014/2015 with plant density 1200 seeds/m2)and E 5 (Sakha Station, season 2013/2014 with plant density 1200 seeds/m2). While, the lowest straw yield/fed value was recorded by E 11 (Ismailia Station, season 2014/2015 with plant density 1200 seeds/m2). Concerning long fiber percentage,E 10 (Ismailia Station, season 2013/2014 with plant density 1500 seeds/m2)had the highest value than the other environments. With respect to long fiber yield/fed,E 4 (Gemmiza Station, season 2014/2015 with plant density 1500 seeds/m2) gave the highest long fiber yield/fed followed by E 2 (Gemmiza Station, season 2013/2014 with plant density 1500 seeds/m2), E 8 (Sakha Station, season 2014/2015 with plant density 1500 seeds/m2), E 6 (Sakha Station, season 2015/2014 with plant density 1500 seeds/m2), E 3 (Gemmiza Station, season 2014/2015 with plant density 1200 seeds/m2), E 1 (Gemmiza Station, season 2013/2014 with plant density 1200 seeds/m2) and E 7 (Sakha Station, season 2014/2015 with plant density 1200 seeds/m2). While the lowest value is observed at E 9 (Ismailia Station, season 2013/2014 with plant density 1200 seeds/m2)and E 11 (Ismailia Station, season 2014/2015 with plant density 1200 seeds/m2). For seed yield(ton)/fed,E 1 (Gemmiza Station, season 2013/2014 with plant density 1200 seeds/m2)had the highest value followed by E 3 (Gemmiza Station, season 2014/2015 with plant density 1200 seeds/m2), E 5 (Sakha Station, season 2013/2014 with plant density 1200 seeds/m2),E 2 (GemmizaStation, season 2013/2014 with plant density 1500 seeds/m2),E 7 (Sakha Station, season 2014/2015 with plant density 1200 seeds/m2), E 4 (Gemmiza Station, season 2014/2015 with plant density 1500 seeds/m2), E 6 (Sakha Station, season 2015/2014 with plant density 1500 seeds/m2)and E 8 (Sakha Station, season 2014/2015 with plant density 1500 seeds/m2). While the lowest value had observed at E 10 (Ismailia Station, season 2013/2014 with plant density 1500 seeds/m2)and E 12 (Ismailia Station, season 2014/2015 with plant density 1500 seeds/m2).

Table (4): Mean values of straw yield (ton)/fed, long fiber percentage, long fiber yield(ton)/fed and seed yield (ton)/fed as affected by genotypes.

	No.
	Genotype
	straw yield(ton)/fed 
	Long fiber percentage
	Long fiber yield(ton)/fed
	Seed yield(ton)/fed 

	1
	L .541/C/3
	4.87
	17.40
	0.84
	0.74

	2
	L .541/C/6
	4.30
	15.15
	0.65
	0.34

	3
	L .541/C/8
	3.73
	15.84
	0.58
	0.42

	4
	L .541/D/4
	3.63
	17.83
	0.64
	0.39

	5
	L .541/D/8
	4.11
	17.37
	0.71
	0.38

	6
	L .541/D/10
	4.76
	17.90
	0.85
	0.57

	7
	L.421/6/14/5
	3.42
	17.43
	0.60
	0.39

	8
	L .421/3/6/4
	3.40
	18.13
	0.62
	0.36

	9
	L.435/11/10/3
	3.43
	18.09
	0.62
	0.36

	10
	L .402/1
	3.59
	18.03
	0.65
	0.41

	11
	L .16
	4.05
	16.25
	0.65
	0.46

	12
	L .8/2
	3.27
	15.53
	0.50
	0.34

	13
	L .22
	2.88
	18.23
	0.52
	0.42

	14
	Sakha 1
	3.24
	16.16
	0.52
	0.36

	15
	Sakha 3
	3.19
	20.56
	0.65
	0.28

	16
	Giza 10
	3.16
	18.97
	0.60
	0.32

	Over all mean 
	3.69
	17.43
	0.64
	0.41

	L.S.D. 0.05
	0.095
	0.181
	0.018
	0.012

	L.S.D. 0.01
	0.125
	0.238
	0.024
	0.016


These results indicating that plant density 1500 seeds/m2 is good towards straw and fiber production, while that plant density 1200 seeds/m2 is good towards seeds production. The differences among genotypes overall environments regarding the four studied traits (Table 4).LinesL. 541/C/3,L. 541/D/10, L. 541/C/6,   L. 541/D/8, L .16 and L. 541/C/8gave the highest value for straw yield(ton)/fed. While, LineL. 22 gave the lowest value. Concerning long fiber yield(ton)/fed, L. 541/D/10, L. 541/C/3, L. 541/D/8, L. 541/C/6, L. 402/1, L .16 and Sakha 3 had the highest long fiber yield/fed. On the other hand, L .8/2 gave the lowest long fiber yield/fed. With respect to seed yield(ton)/fed,linesL. 541/C/3,L. 541/D/10,L .16,  L. 541/C/8 and L. 22 gave the highest seed yield/fed.While, the lowest value has been observed by the check variety Sakha 3.The two check varieties Sakha 3 and Giza 10 had the highestlong fiber percentage but they gave the lowest seed yield (ton)/fed.   
The stability analysis

Results of the pooled analysis of variance in Table (5), showed that the genotypes (G) mean squares were highly significant for all studied charactersindicating that genotypes considerably varied across different environments.Mean squares due to genotype, environment (Env.)+ (G × E),Env. (linear), (G × Env.)linear and pooled deviation were highly significant and/or significant for all traits except (G × Env.)linear for straw yield/fed, long fiber percentage and seed yield/fed. The significance of genotype - environment (linear)mean squares was detected except for straw yield/fed, long fiber percentageand seed yield/fed indicating that linearity response of different genotypes to different environmental conditions when they test for pooled deviations.The highly significant of pooled deviation for all traits under study, indicating that the major role of deviation from linear regression to determine degree of each genotypes under study.

Phenotypic and genotypic stability parameters: 

The phenotypic stability of the studied genotypes was measured by the three parameters i.e., mean performance over environments, the linear regression coefficient (bi) and the deviation from regression (S2d) function. Phenotypic stability parameters of the four studied traits are presented in Table (6) the results showed clearly that regression coefficient (bi) for all genotypes were significantly differed from zero in the four traits. 

Table (5). Combined analysis for straw yield (ton)/fed, long fiber percentage, long fiber yield (ton)/fed and seed yield (ton)/fedaccording to Eberhartand  Russell (1966).

	S. O. V.
	d.f
	Straw yield (ton)/fed 
	Long fiber percentage
	Long fiberyield(ton)/ fed
	Seedyield(ton)/ fed 

	Genotype (G)
	15
	4.0150**
	23.0357**
	0.1136**
	0.1168**

	Env.+(G×E)
	176
	0.4335**
	0.9046 *
	0.0120**
	0.0120*

	Env.(Linear)
	1
	69.4629**
	127.222**
	1.8125**
	1.6338**

	G×E(Linear)
	15
	0.2617 
	0.3903       
	0.0094**
	0.0075 

	Pooled Dev.
	48
	0.0608**
	0.5441**
	0.0032**
	0.0076**

	L. 1
	10
	0.0196
	0.0841
	0.0021**
	0.0004 

	L. 2
	10
	0.0262*
	0.3233**
	0.0008  
	0.0002 

	L. 3
	10
	0.0088 
	0.1259**
	0.0003 
	0.0001 

	L. 4
	10
	0.0217 
	0.0873 
	0.0010* 
	0.0005*

	L. 5
	10
	0.0334*
	0.0680 
	0.0017 **
	0.0002 

	L. 6
	10
	0.0138 
	0.1221**
	0.0014** 
	0.0004 

	L. 7
	10
	0.0245 
	0.2654**            
	0.0012**
	0.0004 

	L. 8
	10
	0.0114 
	0.2528**
	0.0006 
	0.0003 

	L. 9
	10
	0.0268*
	0.1888**            
	0.0014** 
	0.0002 

	L. 10
	10
	0.0182 
	0.1306**
	0.0007 
	0.0002 

	L. 11
	10
	0.0228 
	0.0659 
	0.0008 
	0.0004 

	L. 12
	10
	0.0180 
	0.0943*
	0.0003 
	0.0002 

	L. 13
	10
	0.0044 
	0.0618 
	0.0004 
	0.0002 

	Sakha 1
	10
	0.0028 
	0.3154**
	0.0006 
	0.0005*

	Sakha 3
	10
	0.0251 
	0.2411**
	0.0012** 
	0.0005**

	Giza 10
	10
	0.0143 
	0.1842**            
	0.0009 
	0.0003 

	Pooled error
	384
	0.0141
	0.0509       
	0.0005
	0.0002


              * and ** significant at 0.05 and 0.01 levels of probability respectively. 
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Fig (1): Distribution of genetic stability statistics of straw yield(ton)/fed for flax genotypes under study.
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Fig (2): Distribution of genetic stability statistics of long fiber percentage for flax genotypes under study.
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Fig (3): Distribution of genetic stability statistics of long fiber yield(ton)/fed for flax genotypes under study.
[image: image4.png]



Fig (4): Distribution of genetic stability statistics of seed yield(ton)/fedfor flax genotypes under study.

1-Straw yield(ton)/fed:

The results in Table (6) indicated that, all genotypes were not differ from unity for regression coefficient (bi = 1), except genotypes no. 1, 3, 4 and 14 exhibited significant differences from unity, which means that those lines can be classified as unstable. While, the second stability parameter (S2d) was significant for lines no. 2, 5 and 9 indicating that these lines were unstable. Lines no.6 and 11 had mean values higher than grand mean, and their (bi) did not significantly differ from unity and (S2d) was insignificant. These genotypes exhibited more stability for all studied environments and considered the most desired genotypes.

Table (7) and fig (1) showed that, genotypes number 13 and 14 were unstable according to Tai (1971) because the value of λ ≠ 1. Line number 9 showed average stability whereas, (α = 0) and (λ = 1). Genotypes number 2, 5, 11, 12, 15 and 16 had a degree of above average stability (α < 0) and (λ = 1) with probability 90% and line number 1 has above average stability with probability 99%. While lines number 6, 7, 8 and 10 have a below average stability (α > 0) and (λ = 1) with probability 90%, line number 4 has a below average stability with probability 95% and line number 3 has a below average stability with probability 99%. Among the average stable of lines number 1, 2, 3, 5, 6 and 11 as highest straw yield/fedthan grand mean and gave the average genetic stability over all environments. These lines may be recommended to be released for commercial flax production which they performed better under all environments.

2- Long fiber percentage:

Concerning this trait results in Table (6) indicated that regression coefficients (bi) for all genotypes were not significantly differed from unity. With respect to the second stability parameter (S2d) linesno. 2, 3, 6, 7, 8, 9, 10, 12, 14, 15 and 16 had significant deviation from regression, indicating that they would be classified as unstable. These results suggests that only linesno. 4 and 13 were stable for this trait because these strains have (S2d) values were not significantly different from zero and bi=1, and higher long fiber percentage compared to grand mean.

Fig (2) gives a graphic summery that useful in identifying the genetically stable genotypes. It could be noticed that all genotypes under study divided-into three groups. The first group that include genotypes number 2, 3, 6, 7, 8, 9, 10, 14, 15 and 16 were differed from unity for λ value (λ ≠ 1) which means that they were un stable, the second group that include lines number 5, 11, 12 and 13 had above average stability because the value of α below zero (α < 0) and the third group that includes lines number 1 and 4 were below average stability (α > 0). Lines number 4 and 13 gave the highest long fiber percentage than grand mean and they had phenotypic stability, indicating that these genotypes are fitted for stability for this trait.

3- Long fiber yield/fed:

Results in Table (6) showed thatregression coefficients (bi) for genotypes    no. 1, 7 and 14 had significantly differed than unity, but concerning all genotypes left they were not differed than unity. With respect to the second stability parameter (S2d) genotypes no. 1, 4, 5, 6, 7, 9 and 15 had highly significant and/or significant deviation from regression, indicating that these genotypes could be classified as unstable genotype. Linesno. 2, 10 and 11 gave the minimum deviation mean square S2d and these lines had surpassed the grand mean, indicating that these genotypes are more stable than other genotypes.  
The graphic analysis fig (3) showed that lines number 1, 3, 5, 6 and 9 were unstable according to Tai (1971) because the value of λ ≠ 1. Genotypes number 2, 15 and 16 showed average stability whereas, (α = 0) and (λ = 1). Lines number 11, 12 and 13 had a degree of above average stability (α < 0) and (λ = 1) with probability 90%, but genotype number 14 has above average stability with probability 95%. While lines number 4, 7, 8 and 10 have a below average stability (α > 0) and (λ = 1) with probability 90% and line number 3 has a below average stability with probability 95%. Among the average stable of genotypes number 2, 10, 11 and 15 as highest fiber yield/fedthan grand mean and gave the average genetic stability over all environments. These genotypes may be recommended to be released for commercial flax production which they performed better under all environments. At the same time, we can suggested that such genotypes number 2, 10, 11 and 15 may be recommended to be included in breeding programs for development variety of fiber yield stability and or adaptability of flax.Also, lines number 2, 10 and 11 gave phenotypic stability. The previous promising lines are likely to be candidate to replace the present alternative varieties whereas gave superior traits (yield and its some of yield components).

4- Seed yield(ton)/fed:

Results presented in Table (6), indicate that, the values of bi ranged from 0.8222 to 1.526. This variation indicates differences in responses to environmental changes. Regression coefficients (bi) for all genotypes were not significantly differed from unity. While, some genotypes were not differ from zero (S2d = 0) and some genotypes differed from zero (S2d ≠ 0). Therefore, genotypes no. 4, 14 and 15 had significant S2dvalues than zero, indicating that these genotypes were unstable. While the rest genotypes gave the most stable performance. According to Eberhart and Russell (1966) lines no.1, 3, 6, 11 and 13 gave the highest mean values than grand mean, bi=1 and S2d were not differ from zero, indicating that these lines as phenotypically stable over all environments studied.

Fig. (4) show clearly that, genotypes number 11, 15 and 16 showed average stability whereas, (α = 0) and (λ = 1). While genotypes number 2, 3, 4, 5, 7, 8, 9, 10, 12 and 13 had a degree of above average stability α < 0 and λ = 1 with probability 90%. While genotypes number 1, 6 and 14 had a below average stability with probability 90%. Among the average stable of lines number 1, 3, 6, 11 and 13 as highest seed yield/fed than grand mean and gave the average genetic stability over all environments also they gave phenotypic stability. These lines may be recommended to be released for commercial flax production which they performed better under all environments. The previous promising lines are likely to be candidate to replace the present alternative varieties whereas gave superior traits (yield and its some of yield components). Therefore, suggested that such lines number 1, 3, 6, 11 and 13 may be recommended to be included in breeding programs for development variety of seed yield stability and or adaptability of flax.
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الثبات المظهري والوراثي لبعض التراكيب الوراثية للكتان
على عبد المقصود الحصرى*، سيدهم أسعد سيدهم*، صلاح عباس حسن علام*،حسين مصطفى حسين أبو قايد**، أحمد على عبد المقصود الحصرى* 
و محمد على محمود عبيد** 

* قسم المحاصيل – كلية الزراعة بمشتهر – جامعة بنها. 

** قسم بحوث محاصيل الألياف – معهد المحاصيل الحقلية – مركز البحوث الزراعية. 

      تم تقييم ستة عشر تركيباً وراثياً من الكتان (13 سلالة مبشره + 3 أصناف تجارية استخدمت كأصناف للمقارنة وهى سخا 1، سخا 3 و جيزة 10) وذلك خلال موسمين متتاليين (2013/2014 - 2014/2015) فى ثلاثة مواقع (محطة بحوث الجميزة "أراضى طينيه طمييه" – محافظة الغربية، محطة بحوث سخا "أراضى طينيه " –محافظة كفر الشيخ و محطة بحوث الاسماعيلية "أراضى رملية" –محافظة الاسماعيلية) وتم استخدام كثافتين زراعيتين 1200 نبات/م2 و 1500 نبات/م2وذلك فى تجربة قطاعات كاملة العشوائية ذات ثلاثة مكررات. 

     تهدف الدراسة الى دراسة التفاعل بين التراكيب الوراثية والبيئة وتقدير قيم الثبات المظهرى والوراثى وفقاً لطريقة (1966) Eberhart and Russell وطريقةtai(1971)لمحصول القش للفدان (طن)، النسبة المئوية للألياف، محصول الألياف للفدان (طن) و محصول بذرة الفدان (طن)وكانت اهم النتائج المتحصل عليها ما يلى: 

1- كان التباين الراجع الى البيئات والتراكيب الوراثية والتفاعل بينهما معنوياً فى جميع الصفات المدروسة. وأعطت البيئتان رقم 2(محطة بحوث الجميزة موسم 2013/2014 بكثافة نباتية 1500 بذرة/م2) ورقم 4 (محطة بحوث الجميزة موسم 2014/2015 بكثافة نباتية 1500 بذرة/م2) أعلى قيمة لمحصول القش للفدان، والبيئة رقم 10 (محطة بحوث الإسماعيلية موسم 2013/2014 بكثافة نباتية 1500 بذرة/م2) أعطت أعلى نسبة مئوية للألياف، والبيئة رقم 4 (محطة بحوث الجميزة موسم 2014/2015 بكثافة نباتية 1500 بذرة/م2) أعطت أعلى قيمة لمحصول الألياف للفدان، بينما أعطت البيئة رقم 1 (محطة بحوث الجميزة موسم 2013/2014 بكثافة نباتية 1200 بذرة/م2) أعلى محصول بذرة للفدان. 

2- أعطت كلاً من السلالتين رقم 1(541/C/3) ورقم 6(541/D/10) أعلى قيم لمحصول قش الفدان، محصول الألياف للفدان ومحصول بذور الفدان بينما أعطى كلاً من صنفى المقارنة سخا 3 وجيزة 10 أعلى نسبة مئوية للألياف بينما أعطى كلاً منهما أقل محصول بذور للفدان.
3- لم يُظهر التفاعل بين التراكيب الوراثية والبيئات معنوية أو انحراف عن خط الانحدار بالنسبة الى صفة محصول القش للفدان، النسبة المئوية للألياف ومحصول البذرة للفدان.
4- أظهرت السلالة رقم 6(541/D/10) ورقم 11(L. 16) ثباتاً مظهرياً ووراثياً لمحصول القش للفدان، أما بالنسبة الى محصول الألياف للفدان كانت السلالات رقم 2 (541/C/6)، رقم 10 ((L. 402/1 ورقم 11(L. 16) ثابتة مظهرياً ووراثياً وتفوقت على المتوسط العام للصفة. أما السلالات رقم 1 (541/C/3)،رقم 3(541/C/8)، رقم 6 (541/D/10)، رقم 11 (L. 16) ورقم 13(L. 22) فقد أعطت أعلى محصول بذور للفدان وكذلك أظهرت ثباتاً وراثياً ومظهرياً. 
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