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ABSTRACT 

  
Sixteen flax genotypes {13 promising lines 

and 3 check varieties viz., Giza 8 (oil type), 
Sakha 1 (dual purpose type) and Sakha 3 
(fiber type)} were evaluated for straw, seed, 
oil yields and their related traits under twelve 
different environments; four locations (Sakha, 
Etay El-Baroud, Ismailia and Giza Exp. Sta-
tions through three successive seasons 
(2011/12, 2012/13 and 2013/14). These ma-
terials were evaluated in a randomized com-
plete blocks design with three replications at 
the twelve above-mentioned environments. 

The analysis of variance revealed highly 
significant differences among genotypes (G), 
environments (E) and G x E interaction for all 
studied traits except straw weight per plant, 
indicating a wide range of variation among 
genotypes, environments and these geno-
types exhibited differential response to envi-
ronmental conditions. The significant variance 
due to residual for all characters except both 
straw weight per plant and oil yield per fad 
indicated that genotypes differed with respect 
to their stability suggesting that prediction 
would be difficult, which means that mean 
performance alone would not be appropriate. 

Interaction component of variance (σ2ge) was 
less than the genotypic variance (σ2g) for all 
characters, indicating that genotypes differ in 
their genetic potential for these traits. This 
was reflected in high heritability and low dis-
crepancy between phenotypic (PCV) and 
genotypic (GCV) coefficients of variability val-
ues for these traits indicating the possibility of 
using each of long fiber percentage, plant 
height and technical stem length as selection 
indices for improving straw weight per plant, 
as well as, using 1000-seed weight and cap-
sules number per plant as selection indices 
for improving seed weight per plant. 

Yield stability (YSi) statistic indicated that 
S.541-C/3 and S.541-D/10 gave high mean 
performance and stability for straw, fiber, 
seed and oil yields per fad in addition to oil 
percentage, capsules number per plant and 
1000-seed weight. Therefore, the two geno-
types well be released under the name Giza 
11 and Giza 12, respectively. These newly 
released varieties are of dual purpose type for 
straw, fiber, seed and oil yield. They may re-
place the low yielding cultivars Giza 8, Sakha 
1 and Sakha 3.  

 
INTRODUCTION  

 
Flax (Linum usitatissimum L.) is one of 

man's oldest crops and today is widely grown 
for its fiber, seeds and both fiber and seeds 
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(dual purpose). The dual purpose flax is most 
preferable type for the Egyptian farmers, and 
is also the most suitable for the Egyptian cli-
mate. 

Stable performance of varieties under dif-
ferent environments with regard to the eco-
nomic characters like straw yield and/or seed 
yield is of major significance in most breeding 
programs. In order to initiate the development 
of stable genotypes, information on various 
stability aspects and their mode of transmis-
sion would be very essential. The yield level, 
yield stability and genetic variance of the base 
populations would thus determine the suc-
cess of any selection programs (Kofoid et al 
1978). Efforts have been made to combine 
yield and performance stability into a single 
selection criterion (Kang et al 1991 and 
Bachireddy et al 1992). Benefits of empha-
sizing stability of performance during the se-
lection process has been demonstrated 
(Kang, 1993 and Kang & Magari, 1995). 
Identification of yield–contributing traits, and a 
knowledge of genotype x environment (GE) 
interactions and yield stability are important 
for breeding new cultivars with improved ad-
aptation to the environmental conditions pre-
vailing in the target environments. With the 
availability of improved statistical tools to ana-
lyze and understand GE interactions, it is now 
possible to develop improved genotypes for 
target environments by exploiting GE interac-
tions and marker – based selection integrated 
with traditional plant breeding (Kang, 1998). 
Many investigators studied GE interactions 
and stability of flax genotypes under different 
environments, and recorded different results 
for the stability across different environments 
(Abo El-Zahab et al 1994 and Mahto, 1995). 
The main goal of flax breeding programs in 
Egypt is to select genotypes, with high yield-
ing potential and stability under different envi-
ronments.      

Therefore, the main objective of this study 
was 1) to evaluate the yield potential of six-
teen flax genotypes via a new yield-stability 
(YSi) statistics using the data of flax trials 
conducted in Fiber Research Section, ARC, 
Egypt. and 2) to estimate genetic and GE var-
iance for deriving statistics, and to discuss the 
possibility of using these genotypes for devel-
oping stable lines to be released as new flax 
commercial cultivars. 

 

MATERIALS AND METHODS 
 
The materials used for the present study 

consisted of sixteen flax genotypes; thirteen 
local lines and three commercial cultivars (Gi-
za 8, Sakha 1 and Sakha 3) as checks. The 
pedigree and origin of the sixteen genotypes 
used are partially described in Table (1). 
 
Table 1. Pedigree, origin and the classifica-

tion (fiber type, F; dual type, D; oil 
type, O) of the sixteen flax geno-
types in this study 

 

No. Genotypes Pedigree Origin Type 

     
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

S.541-C/1 

S.541-C/2 

S.541-C/3 

S.541-C/3/2 

S.541-C/3/31 

S.541-C/3/119 

S.541-D/1 

S.541-D/4 

S.541-D/5 

S.541-D/7 

S.541-D/8 

S.541-D/10 

S.541-D/11 

Giza 8 

Sakha 1 

Sakha 3 

Giza 8 x S.2419/1 

 do 

 do 

  do 

 do 

 do 

S.2419/1 x S.148/6/1 

do 

do 

 do 

do 

do  

do 

 Giza 6 x I. Santa Catalina 6 

I. Bombay x I.1485 

I. Belinka  x  I. 2569 

Local line 

 do 

Local line(Giza10)  

 do 

 do 

  do 

 do 

 do 

  do 

 do 

 do  

Local line(Giza11)  

 do 

Local variety 

 do  

do 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

O 

D 

F 

          
In the early studies, out of 36 crosses, four 

crosses {541-A=(Giza 7 x Giza 8), 541-B= 
(Giza 7 x S.2419/1), 541-C= (Giza 8 x 
S.2419/1) and 541-D= (S.2419/1 x 
S.148/6/1)} which showed consistent superi-
ority for integrating yield and stability in both 
F1 and F2 generations (Abo El-Zahab and 
Abo-Kaied 2000) were used as a potential 
breeding material in F3 and F4 generations. 
Two cycles of selection for improving both 
straw and seed yields by using independent 
culling levels selection method (Poehlman, 
1979), resulted in 48 promising families be-
longs to four crosses (541-A, 541-B, 541-C 
and 541-D) in F4 generations (Abo-Kaied 
2003). These breeding materials (48 families) 
were evaluated through three successive 
seasons; 2004/05 (F5 generation), 2005/06 
(F6 generation) and 2006/07 (F7 generation) 
at Etay El-Baroud Exp.Sta., El-Beheira Gov-
ernorate. Out of 48 families, only 13 promis-
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ing flax lines were superior than 3 check 
commercial varieties viz., Giza 8, Sakha 1 
and Sakha 3 (Abo-Kaied et al., 2008). The 13 
promising flax lines and 3 check varieties viz., 
Giza 8, Sakha 1 and Sakha 3 were evaluated 
for straw, seed, oil yields and their related 
traits under nine different environments (three 
successive seasons; 2008/09, 2009/10 and 
2010/11 over three locations) (Abo-Kaied et 
al 2011).  

The materials used for the present investi-
gation (16 genotypes were) evaluated in three 
successive seasons (2011/2012, 2012/2013 
and 2013/2014) at four locations viz: Sakha 
Exp.Station, Kafr El-Sheikh Governorate 
(clay, organic matter of 1.77%, available ni-
trogen 32.03 ppm, E.C. 1.96  and pH = 8.11), 
Etay El-Baroud Exp. Sta., El-Beheira Gover-
norate (clay, organic matter of 3.01%, availa-
ble nitrogen 41.69 ppm, E.C. 1.58  and pH = 
8.04), Ismailia Exp. Station, Ismailia Gover-
norate (sandy soil, organic matter of 0.047 %, 
available nitrogen 6.65 ppm, E.C. 0.14 and 
pH value of 7.54) and Giza Exp.Station,  Giza 
Governorate (clay, organic matter of 1.74%, 
available nitrogen 291.77 ppm, E.C. 1.84  and 
pH = 8.01). The experimental design was 
randomized complete block with three replica-
tions per each of the twelve environments 
(combination of locations x years). Flax seeds 
of each genotype were sown during the first 
week of November for all trials in all seasons. 
Plot consisted of 10 rows, 3 m long and 20 
cm wide (1/700 fad). Plant density of 2000 
seeds/m2 was used. Recommended agro-
nomic practices were followed. 

At harvest, data on ten randomly guarded 
plants from each plot were recorded to de-
termine the averages of the individual plant 
traits. Straw, seed and fiber yields/fad was 
calculated on plot basis. Oil percentage (%) 
was determined as an average of two random 
seed samples/plot using Soxhlet apparatus 
(A.O.A.C., 1995). The following characters 
were recorded: 

 
1) Straw yield, fiber yield and their related 

characters: (1) Straw yield (ton)/ fad 
(fad=0.42 ha), (2) long fiber yield (ton)/fad, 
(3) straw weight (g)/plant, (4) plant height 
(cm), (5) technical stem length (cm) and 
(6) long fiber percentage. 

 

2) Seed yield, oil yield and their related 
characters: (1) Seed yield (ton)/fad, (2) oil 
yield (ton)/fad, (3) seed weight (g)/plant, 
(4) capsules/plant, (5) seed index, as 
measured by 1000-seed weight in g and 
(6) oil percentage. 

 
Statistical analysis  

 
Plot means were used for statistical analy-

sis. Data from each of twelve environments 
(combination of 3 years and 4 locations) were 
analyzed. Bartlett’ test of homogeneity was 
used before combined analysis. The esti-
mates of the variance components were cal-
culated by using the expected mean squares 
as outlined by Johnson et al (1959). Analysis 
of variance was conducted, which revealed 
that genotype x environment interaction was 
significant for each trial. 

A yield–stability statistic (YSi) developed 
for simultaneous selection for yield and stabil-
ity was calculated according to Kang and Ma-
gari (1995). The various steps involved in the 
calculation of the YSi  statistic are as follows:  

1) Genotypes were ranked according to 
yield with the lowest-yielding genotype receiv-
ing a rank of 1; 2) An adjustment to the yield 
rank was made; +1 if genotype mean yield 
was > overall mean yield (OMY) for a test, +2 
and +3 if genotype mean yield was ≥ OMY 
by1 LSD, respectively; -1 if genotype mean 
yield < OMY, -2 and –3 if genotype mean 
yield was ≤1 LSD below OMY; 3) The adjust-
ed rank was labeled Y; 4) A stability rating (S) 
was assigned as follows; 0, if σ2 was not sig-
nificant; and -2, -4, and -8 if σ2 was significant 
at 10%, 5% and 1% probability level, respec-
tively ; 5) The adjusted rank, Y and the stabil-
ity rating, S, for each genotype were summed; 
and 6) The genotypes that had YSi > ∑YSi / 
t(No. of genotypes) were selected. 

 
RESULTS AND DISCUSSION 

 
1- Variability 
1-1- Straw yield, fiber yield and their relat-
ed characters  

 
The analysis of variance (Table 2) showed 

that genotypes (G) displayed highly significant 
differences for straw yield/fad, long fiber 
yield/fad, straw weight (g)/plant and its com-
ponents viz.:, plant height (cm) and technical  
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Table 2. Genotype x environment interaction mean squares and its partitioning into heteroge-
neity due to environmental index and residual from the combined analysis of variance 
over twelve environments for straw, seed yields and their related characters. 

 

Characters             S.O.V. 
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e
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Straw yield / fad (ton) 14.365** 11.108** 0.246** 0.905** 0.180** 0.029 

Long fiber yield / fad (ton) 0.648** 0.0184** 0.008** 0.031** 0.006** 0.002 

Straw weight / plant (g) 10.224** 7.874** 0.247  ns 0.830** 0.189  ns 1.611 

plant height (cm) 6227.850** 1997.830** 92.210** 304.467** 70.983** 2.898 

Technical stem length(cm) 2522.775** 3864.136** 99.632** 725.406** 37.054** 0.123 

Long fiber percentage (%) 70.038** 16.536** 0.971** 3.154** 0.753** 0.134 

S
e

e
d

 y
ie

ld
 a

n
d

 i
ts

  

c
o

m
p

o
n

e
n

ts
 

Seed yield / fad (ton) 0.329** 1.383** 6.4486** 2.98** 4.836** 0.011 

Oil yield / fad (ton) 0.067** 0.234** 0.0013** 0.0057** 0.0008  ns 0.001 

Seed  weight / plant (g) 0.325** 0.310** 0.010** 0.044** 0.006** 0.0002 

Capsules number / plant 2345.462** 2252.301** 199.386** 184.310 ns 200.885** 0.279 

1000-seed weight (g) 72.374** 21.565** 0.971** 2.688** 0.799** 0.042 

Oil percentage (%) 54.713** 5.301** 2.585** 9.202** 1.922** 0.132 

 

*,** = Indicate significant and highly significant, respectively. 
# =Values designated the corresponding degrees of freedom 

 
stem length (cm) as well as long fiber per-
centage due to 13 promising flax lines as well 
as the three check varieties (Giza 8, Sakha 1 
and Sakha 3) for combined analysis over 
twelve environments (3 yeas x 4 locations). 
The results indicated that genotypes (G) dif-
fered in their genetic potential for the previous 
characters. Environments (E) differed highly 
significantly for all traits, indicating a wide 
range of variation among the environments 
studied. Such variability among different flax 

genotypes in straw yield and its components 
was also reported by Abo El-Zahab et al 
(1994) and Abo-Kaied et al (2006, 2008 & 
2011). Also, GxE interaction was significant 
for all characters except straw weight/plant. 
This result indicated that genotypes had con-
siderable different responses to environmen-
tal conditions.  

The variances due to GxE (linear), i.e, 
heterogeneity were statistically significant for 
straw yield/fad, long fiber yield/fad, straw 
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weight/plant, plant height, technical stem 
length and long fiber percentage suggesting 
that linear components of GxE were present. 
This means that heterogeneity in genotypes 
for the previous mentioned traits relative to 
the environmental index was significant. This 
environmental index represents all differences 
between environments which could include 
differences in soil fertility, cultural practices, 
insect or disease incidence, humidity, sun-
shine, etc. (Haynes et al 1995). The signifi-
cant variance due to residual (pooled devia-
tion) for all characters except straw weight/ 
plant indicated that genotypes differed with 
respect to their stability suggesting that pre-
diction would be difficult, which means that 
mean performance alone would not be ap-
propriate. In such situation, methods that 
combine yield and stability of performance are 
useful (Bachireddy et al 1992).  

Estimates of variance components among 
sixteen flax genotypes grown at twelve envi-
ronments for straw weight/plant and its im-
portant components (plant height and tech-
nical stem length) as well as long fiber per-

centage are shown in Table 3. Interaction 
components variances (σ2ge) were less than 
the genotypic variance (σ2g) for all charac-
ters. This means that genotypes differ in their 
genetic potential for these traits. This was 
reflected in high heritability and low discrep-
ancy between phenotypic coefficient of varia-
bility (PCV) and genotypic coefficient of varia-
bility (GCV) values for long fiber percentage 
(H = 98.61%, PCV = 9.98%, GCV = 9.82%), 
plant height (H= 98.52%, PCV = 14.84%, 
GCV = 14.73%) and followed by technical 
stem length (Heritability (H)= 96.05, PCV = 
11.58%, GCV = 11.35%). These results indi-
cate the possibility of using each of long fiber 
percentage, plant height and technical stem 
length as selection indices for improving straw 
weight/plant. This result clearly indicates that 
variation among flax genotypes in the previ-
ous traits are mainly due to environmental 
variation plus the GE interaction ones. These 
results are in harmony with that reported by 
Abo El-Zahab et al (1994) and Abo-Kaied et 
al (2006 and 2011). 

 
Table 3. Variance component estimates from combined ANOVA, phenotypic (PCV) and geno-

typic (GCV) coefficients of variability and broad sense heritability (H) for the combined 
analysis of variance over twelve environments of straw weight, seed weight/plant and 
other related traits. 

 

Characters 2
g 2

ge 
e H% PCV% GCV% 

Straw weight/ plant (g) 0.370 -0.455 1.611 97.580 29.260 28.910 

plant height (cm) 227.246 29.771 2.898 98.520 14.840 14.730 

Technical stem length(cm) 89.746 33.170 0.123 96.050 11.580 11.350 

Long fiber percentage (%) 2.558 0.279 0.134 98.610 9.890 9.820 

Seed  weight/plant (g) 0.012 0.003 0.0002 96.920 28.200 27.770 

Capsules number / plant 79.484 66.369 0.279 91.500 22.710 21.720 

1000-seed weight (g) 2.645 0.310 0.042 98.660 16.340 16.230 

Oil percentage (%) 1.931 0.818 0.132 95.280 3.420 3.340 



2
g, 2

ge,
e  are the variance attributed to , genotypes , genotype x environment interaction and  environ-

mental error  respectively.   
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1-2- Seed yield, oil yield and their related 
traits 

 
Mean squares due to genotypes for seed 

and oil yields/fad as well as oil percentage, 
seed weight/plant and its related characters 
are presented in Table (2). The results indi-
cated that these genotypes showed reasona-
ble degree of variability for these traits. Also, 
the results clearly indicated that environments 
(E) exhibited highly significant effects on all 
characters studied, indicating a wide range of 
variation among the environments studied. 
These findings are in line with those of Abo 
El-Zahab et al (1994) who found significant 
effects for locations and years on both seed 
yield and oil content in flax. Highly significant 
differences were also observed for seed and 
oil yields/fad as well as oil percentage, seed 
weight/plant and its related characters due to 
GxE interaction indicating that genotypes had 
considerable different responses to environ-
mental influences. It appears, from these re-
sults, that the genotypes under study possess 
great genetic variability sufficient to provide 
basis of improvement through selecting supe-
rior genotypes. 

The variances due to heterogeneity were 
significant for seed yield and its components 
except capsules number/plant suggesting that 
linear components of GxE was present. This 
means that heterogeneity in genotypes for the 
previously mentioned traits, relative to the 
environmental index, was significant. Where-
as, variance due to residual for all characters 
was highly significant for seed yield/fad, oil 
percentage as well as seed weight/plant and 
its important components (capsules/plant and 
1000-seed weight) indicated that genotypes 
differed with respect to their stability suggest-
ing that prediction would be difficult. On the 
contrary, variance due to residual for oil 
yield/fad was non-significant. 

Estimates of variance components among 
16 flax genotypes for seed yield and its com-
ponents as well as oil percentage are shown 
in Table (3). Genotype x environment interac-
tion (σ2ge) were less than the genotypic vari-
ance (σ2g) for seed weight, capsules num-
ber/plant, 1000-seed weight and oil percent-
age indicating that genotypic differences 
overshadowed GE interaction effects. This 
means that genotypes differ in their genetic 
potential for these traits. The observed narrow 

range between phenotypic (PCV) and geno-
typic (GCV) coefficients of variability, which 
gave almost similar values of PCV (16.34%) 
and GCV (16.32%) in 1000-seed weight was 
mainly due to genetic effects as evidenced 
from the very high heritability estimate 
(98.66%). Also, seed weight/plant, oil per-
centage and capsules number/plant exhibited 
similar results, indicating possibility of using 
these components specially two traits (1000-
seed weight and capsules number/plant) as in 
selection indices for improving seed 
weight/plant. These results are harmony with 
that reported by Badwal et al (1971) and 
Abo-Kaied et al (2008 and 2011) who re-
ported that capsules number and 1000-seed 
weight are the major factors which directly 
contribute to seed weight/plant. 
 

2- Genotypic mean performance and sta-
bility 

 

2-1- Straw yield, fiber yield and their relat-
ed characters 

 

Mean performance, ranking of means and 
yield stability statistic (YSi) according to Kang 
and Magari (1995) for straw, long fiber 
yields/fad and technical stem length as well 
as long fiber percentage for sixteen flax geno-
types are presented in Table 4. S.541-D/10 
(Giza 12) followed by S.541-C/3 (Giza 11) 
and S.541-C/3/2 showed high mean perfor-
mance (high ranking) for each of straw 
yield/fad (5.304, 5.221 and 4.549 ton), fiber 
yield/fad (1.020, 0.879 and 0.737 ton) and 
technical stem length (101.74, 90.12 and 
95.19 cm), respectively when compared with 
the other lines as well as the three check va-
rieties {Giza 8 (oil type), Sakha 1 (dual pur-
pose type) and Sakha 3 (fiber type)}. Results 
indicated that Giza 12 had maximum mean 
performance for straw, long fiber yields/fad 
and technical stem length as well as long fiber 
percentage. Therefore, the previous men-
tioned genotypes specially S.541-D/10 de-
serve be released as commercial cultivars.  

Out of sixteen flax genotypes, seven lines 
were stable according to Kang and Magari, 
(1995) (high yielding and stability) for both 
straw yield/fad and fiber percentage, eight 
lines for technical stem length and six lines for 
long fiber yield/fad. However, three lines, 
S.542-C/3/2, S.541-C/3 and S.541-D/10 ex-
hibited superiority and stability for all/or most 
characters.  
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Table 4. Mean yield, rank (assigned before stability analysis was made), yield stability 

statistic (YSi) and stable genotypes of straw yield, fiber yield/fed as well as 
some technological characters for sixteen flax genotypes . 

 

Genotypes 

Straw yield / fad 

(ton) 
Long fiber yield / fad (ton) Technical stem length (cm) Long fiber percentage (%) 

Means Rank Ysi Means Rank Ysi Means Rank Ysi Means Rank Ysi 

1 S.541-C/1 3.581 3 -8 0.593 5 -6 86.38 11 6 + 16.65 10 9 + 

2 S.541-C/2 4.176 10 4  + 0.723 13 9+ 87.48 12 7 + 17.73 14 9 + 

3 S.541-C/3  5.221 15 14 + 0.879 15 10+ 90.12 14 9 + 16.85 11 12 + 

4 S.541-C/3/2 4.549 14 9 + 0.737 14 8+ 95.19 15 10 + 15.73 5 -6 

5 S.541-C/3/31 3.586 4 -7 0.583 3 -8 82.40 6 -5 16.26 9 0 

6 S.541-C/3/119 3.664 6 -5 0.590 4 -7 83.86 9 12 + 16.16 8 -1 

7 S.541-D/1 3.935 9 -1 0.617 6 -5 76.80 5 -6 15.81 6 -5 

8 S.541-D/4 4.538 13 16 + 0.645 10 0 83.09 7 -4 14.23 2 -9 

9 S.541-D/5 4.447 11 6 + 0.713 12 15+ 84.32 10 5 + 16.03 7 -3 

10 S.541-D/7 4.537 12 7 + 0.664 11 4 + 88.18 13 8 + 14.65 3 -8 

11 S.541-D/8 3.671 7 -4 0.636 8 -2 75.02 3 -8 17.46 13 8 + 

12 S.541-D/10  5.304 16 11 + 1.020 16 11+ 101.74 16 11 + 19.23 16 11 + 

13 S.541-D/11 3.637 5 -6 0.643 9 -1 83.50 8 1 17.74 15 10 + 

14 Giza 8 3.112 1 -10 0.435 1 -10 75.24 4 -7 14.04 1 -10 

15 Sakha 1 3.301 2 -9 0.497 2 -9 72.47 2 -9 15.05 4 -7 

16 Sakha 3 3.737 8 -3 0.632 7 -3 69.96 1 -10 16.94 12 7 + 

General mean 4.060  0.875 0.662  0.375 83.48  1.25 16.29  1.06 

LSD 0.05 0.029   0.072   0.56   0.59   

+= Genotype selected on the basis of YSi 

 

In general, the two promising flax lines, 
S.541-D/10 and S.541-C/3 maintained mean 
performance advantage across nearly all the 
environments sampled by maintaining high 
level of almost all yield components and they 
are recommended to be released as com-
mercial stable high yielding cultivars.  
 
 
2-2- Seed yield, oil yield and their related 

traits 
 
Mean performance for seed yield/fad, oil 

yield/fad, oil percentage, capsules num-
ber/plant and 1000-seed weight of sixteen flax 
genotypes averaged over twelve environ-
ments and yield stability statistic (Ysi) are 
presented in Table (5). 541-C/3 gave the 

highest values (first or second ranking) for all 
characters under study when compared with 
the other lines as well as the three check va-
rieties (Giza 8, Sakha 1 and Sakha 3). Also, 
S.541-D/4 may follow the previous genotype 
S.541-C/3 for both seed and oil yields/fad as 
well as S.541-D/10 for 1000-seed weight. 

The measure of stability (Ysi) was deemed 
appropriate (Table 5). Out of sixteen flax 
genotypes, nine lines were stable according 
to Kang and Magari, 1995 for seed yield/fad, 
eight lines for oil yield/fad, seven lines for oil 
percentage and ten lines for 1000-seed 
weight.  

In general, S.541-C/3 followed by S.541-
D/4 and S.541-D/10 gave high mean perfor-
mance and stability for seed yield/fad, oil 
yield/fad and 1000-seed weight.   
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Table 5. Mean yield, rank (assigned before stability analysis was made), yield stability statistic 

(YSi) and stable genotypes  of seed yield/fad, oil yield/fad, oil percentage and 1000-
seed weight for sixteen flax genotypes 

 

Genotypes 

Seed yield / fad 

(ton) 

Oil yield / fad 

(ton) 

Oil percentage 

(%) 

1000-seed weight 

(g) 

Means Rank Ysi Means Rank Ysi Means Rank Ysi Means Rank Ysi 

S.541-C/1 0.546 3 -8 0.226 3 -4 41.46 8 -2 10.71 12 7+ 

S.541-C/2 0.541 2 -3 0.220 2 -1 40.93 5 -6 10.73 13 8+ 

S.541-C/3  0.792 16 11+ 0.344 16 19+ 43.49 15 18 + 12.60 16 11+ 

S.541-C/3/2 0.617 8 9+ 0.261 10 11+ 42.26 13 11+ 9.70 4 -3 

S.541-C/3/31 0.583 6 -5 0.247 7 6 42.44 14 14+ 9.97 5 -4 

S.541-C/3/119 0.626 10 3+ 0.275 12 6 43.74 16 11 10.10 6 -1 

S.541-D/1 0.644 12 7+ 0.256 8 7+ 39.88 2 -5 10.29 8 11+ 

S.541-D/4 0.764 15 10 + 0.312 15 10+ 40.92 4 -7 10.40 10 5+ 

S.541-D/5 0.557 4 -7 0.230 4 1 41.34 7 5+ 10.67 11 14+ 

S.541-D/7 0.692 14 9 + 0.280 6 16+ 40.62 3 -8 10.34 9 4+ 

S.541-D/8 0.619 9 8 + 0.257 13 10+ 41.57 9 0 10.10 7 0 

S.541-D/10  0.682 13 8 + 0.286 9 17 + 41.94 12 12+ 11.19 15 10+ 

S.541-D/11 0.634 11 11+ 0.274 14 13+ 41.93 11 9+ 10.85 14 9+ 

Giza 8 0.574 5 -6 0.240 11 1 41.91 10 11+ 8.28 3 -8 

Sakha 1 0.598 7 -3 0.245 6 5 41.09 6 3 7.92 2 -9+ 

Sakha 3 0.380 1 -10 0.148 -3 -10 39.17 1 -10 6.53 1 -10 

General mean 0.616  2.125 0.256  6.69 41.62  3.5 10.02  2.75 

LSD 0.05 0.169   0.051   0.58   0.33   
 

+= Genotype selected on the basis of YSi 

 
The previous collected data support the 

evidence that, the two lines S.541-C/3 and 
S.541-D/10 with high yield and stability may 
be released as new varieties (Giza 11 and 
Giza 12 respectively). They may be used to 
replace the low yielding cultivars, Giza 8, 
Sakha 1 and Sakha 3 in future as new dual 
purpose type Egyptian flax cultivars 
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