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Abstract

In 2004 season, twenty one cotton genotypes were
selected including seventeen strains along with four commercial
cultivars as check wvariefies were grown in a randomized
complete block design with six replications in six trials (B) at six
different locations. Nine traits which included earliness index,
seed cotton yield, lint yield, weight of 50 bolls, lint percentage,
upper half mean, uniformity ratka, micronaire reading and fiber
strength were estimated. The studied traits showed highly
significant mean squares for genotypes, environment and
genotypes and genotypes x environment interaction except
micronaire reading which was insignificant for genotypes and
interaction between genotypes x environment. The genotypes
varied for the estimate (A) while the estimate {a) did not differ
from a = 0 which may suggest that the relatively unpredictable
compenents of the (G x E) interaction variance may be
important than other components. It could be concluded that
the promising strain F5 1112/2002 and Fg/1193, Fg/1208 and
G.84 x (G 74 x G 6B) exhibited high yield potentiality and
average degrees of phenotypic and genotypic stability, The
average phenotypic and genotypic stability was recorded by
(.88 for weight of 50 bolls traits. While the hybrid G.84 x (G 74
x G 68) exhibited average degree of genotypic and phenatypic
stability for lint percentage. For fiber length 2.5%, the two
strains Fs 1153/2002 and F; 1193/2002 exhibited average
degree of phenotypic and genotypic stability. While, the bwo
cultivars G.45 and G.87 exhibited average degree of genotypic
and phenotypic stability for pressely index. The results indicated
that the best strains were: Fy; 1257/2002 which was derived
from the cross G.77 x Pima S x G.87 x .77 x G.70) and F;
1292/2002 which was derived from G.87 x G.77 x G.70) which
recorded average level of stability for most traits.

INTRODCTION

Cotton is the most important fiber crop in the world as well as in Egyptian
cotton. Genoctype x environment interaction is of a major importance for the cotton
breeder because phenotypic stability response to change in the environment is
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different among genotypes. Several techniques have been proposed to characterize
the stability of yielkd performance when the genotypes are tested at number of
environments: Eberhart and Reussell {(1966) repbrted that regression at the mean
performance of a genotype on an environmental index and the deviation from
regression are two parameters to measure phenotypic stability of the tested
genotypes. Another statistical procedure was described by Tai {1970) who suggested
par‘titiohing the genotype x environment interaction into components namely: o
statistic that measures the linear résponse to environmental effects and A that
measures the deviation from linear response in terms of magnitude of error variance.
Several studies were carried out to estimate stability parameters to compare the
genotypes of Egyptian cotton. El-Kadi ef g/ (1978) evaluated 13 Egyptian cotton
cultivars and lines, which showed different degrees of genotypic stability. El-Marakby
et a/. (1986) found that cotton varieties Giza 69, Giza 67 and Giza 80 were the most
stable varieties over six environments. El-Feki and Moustafa (1990) reported that the
most stable varieties over nine environments were Giza 83 and Daridara followed by
Giza B0 variety. Results of a study conducted by Abdei-Hakim and Gad Ei-Karim
{1994) indicated that three cultivars (Giza 80, Giza 69 and Giza 75) out of fourteen
strains showed phenotypic and genotypic stability. The other studied cuftivars
exhibited different degree of stability. The stability of 27 genotypes of Egyptian cotton
was evaluated by El-Feki et a/, (1994). They revealed that the best genotypes were Fs-
873190 and Fs- 899190 which were more productive and showed average stability for
most traits. Badr {1999} found that Giza Bb, Giza 87 and Giza 88 showed an average
degree of genctypic stability for seed and lint cotton vields, Aiso, stability of an
average degrée was exhibited by Giza 85 and Giza 87 for boll weight and by Giza B5,
Giza 86 and Giza 89 for seed index. Eight cotton genotypes were evaluated under six
locations by Hassan et af (2000) who found that phenotypic and genotypic stability
were exhibited by Giza 89 for both seed and lint yield Giza 85 for lint percentage Giza
83 showed phenotypic stability for seed cotton and lint cotton yield whereas Giza 70
and Giza 77 were genotypically stable for seed and lint cotton vield. Abo El-Zahab ef
al. (2003) found that stability statistics {Ysi} for G.B3 in seed cotton yield and two
genotypes (G.83 and G.85) in lint yield were stable. However, for Pima cotton all Four
- genotypes (EarliPima, Ps-4, Ps-6 and Ps-7) of seed cbtton yield and three strains (ps-
4, Ps-6 and Ps-7) were stable in lint cotton. Ashmawy ef &/ (2003). Evaluated 20
cotton genotypes under seven different environments. They found that genotype No.
14 {H;; 1347/99) was phenotypically and genotypicatly stable for lint yield' using four
stability methods, namely: phenotypic stability of Eberhart and Russel (1966),
genotypic stability (Tai 1977), stability variance of Shukla ( 1972) and vield stability
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statistic of Kang and Magari (1995). Mohamed ef &/ (2005) started that the promising
strain (G.89 x Pima $6) and the commercial cultivar G.83 recorded phenotypic and
genotypic stability for earliness%, while G.83 recorded phenotypic stability for seed
cotton yield and lint vield (K/F).

The present study aims tc determine the phenotypic and genotypic stability of
some extra long Egyptian cotton genotypes using two methods of estimating,
phenotypic stahbility of Eberhart and Russel (1966) and genotypic stability of Tai
(1971).

MTAERIALS AND METHODS

Seventeen advanced promising -strains of extra long staple cotton categories
and four check commercial Egyptian cotton cultivars were used in this study (Table 1).
The seventeen strains were evaluated in a preliminary trial in 2003 season at the
Agricultural Research station of Sakha, Kafr El-Sheik Governorate. In 2004 season, the
strains in addition to the check cuitivars were planted at six different locations. The
locations were Kafr Saad, Sakha, Kafr El-Dawar, Meet Ghamer, Abo-Kebeer and
Monof. Planting date was during the last week of Mérch for each location. The design
used was randomized complete block design with six replications.

Data were recorded to study the following traits: '

1- Earliness % = {weight of first harvesting/total of the two harvestings x 100
2- Weight of 50 bolts. {gram}
3- Seed cotton. (5.C.Y) (g/plot)

4- Lint cotton yield. (L.C.Y) {(g/plot)

5- Lint percentage. (L.%)

6- Uniformity ratio.(U.R.)

7- Fiber length at 2.5 % span length. (L. 2.5%) ASTM- D-(1447-67)
8- Micronaire reading. {Mic) ASTM- D-{144§-59)
9- Pressely index, {P.I) ASTM- D-(1445-67)

Statistical analysis

Analysis of variance

Analysis of variance was done according to Gomez and Gomez (1984) ana
applied on each individual environment. Bartlett (1937) test of Homoegeneity was



1042 STABILITY ANALYSIS OF EARLINESS, YIELD AND FIBER TRAITS

adapted indicating no statistical evidence for heterogeneity. Thus, combined analysis
of variance for the 21 studied genotypes over five locations was stabliched out.
Genotypes and environments were considered as fixed and random variables,
respectively. Least significant difference test (LSD) was used to detect differences
between genotypes over all the studied environments. Confidence intervals (C.I) were
calcuiated to compare between each genotype mean and the grand mean of all
genotypes over the five environments.

Phenotypic stability

Stabitity analysis was computed according to Eberhart and Reussell (1966) to
detect the phenctypic stability. Analysis of the data showed that genotypes were
treated as fixed variables, while locations were considered as random variables,

A genotype has unit regression coefficient (b=1), the deviation is not significant
different from Zero {S%d = zero) and above yielding ability is considered to be stabie

one.
Genotypic stability

The statistical analysis was conducted according to the method described by Tai
(1971). A combined analysis of variance was carried out for each character with fixed
. variety effects and random replicate and environmental effects. Two stability
parameters, alfa (g) and lamda (A), were estimated for each genotype separately by
the method described by Tai {1971). Parameter (a) measures the linear response to
environmental effects and (A}, measures the deviation from linear response in terms of
the magnitude of error variance. The value (¢ = -1, A = 1) will be referre to perfect
stability. However, the value (a = 0, A = 1)) will referre to average stability, whereas
the value (a < 1, A = 1} will referre to above average stability and the value {a > 1, A
= 1} will referre as below average-stability.

RESULTS AND DISCUSSION

Combined analysis of variance and regression analysis for the studied characters
are presented in Table (2). Mean square of cotton genotypes were highly significant
for all characters. This could be due to high environments and genotypes x
environments interaction for all studied traits high which indicating that genotypes
considerably varied across different environments. Environment + (genotypes x
environment) interaction variances were partitioned into environment (linear),
genotypes x environment (lingar) interaction (Sum of squares due to regression, bi
(liner regression ceefficient)) and an explained deviation from regression (Pooled
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deviation mean Squares, S%d). Significant genotypes x envirenments (linear) mean
squares for all studied traits except for lint pércentage, 2.5 span length and Micronaire
indicated that genotypes differed genetically in their response to different environment
when tested by pooled divination. On the other hand, the insignificant pooled
deviation for the studied characters indicated that most of the studied cotton
genotypes insignificantly differed regarding the deviation from their respective average
linear response mean performance, two stability parameters., degree of stability for
each genotype, according to Tai (1971) as well as b = 1 5%d two phenotypic stability
are tabulated in Tables (3 tol0} Also the distribution of a and A values are shown in
figures (1 to 9). Difference perfermances and stability among strains will be discussed
separately for each trait.

I-Earliness index

Table (3) shows that the earliness index ranged from 53,72 for genotype 11 to
71.04 for genotype 2. The earliest strains were 2, 4,7,8,10,15 and 16 and they did not
differ significantly from the best cultivars would have approximately, b= 1, S*d = 0
and high mean performance. The results of phenotypic stability indicated that the
values of regression coefficient did not significantly differ from unity (b-1) for the
strains No 4, 7 and 10 and they had S’d which did not significantly differ from zero
and their mean performance significantly exceeded the mean of all genotypes
therefore, these three genotypes were considered stable phenotypically since they had
the characteristics of stable genptypes as described by Eberhart and Russell 1966.

Measurements of genotypic stability a and A for eadiness index as estimated by
Tai (1971) are shows in Table (3) and are graphically illustrated in Fig (1). The resuits
revegled that the average degree of stability was shown by 12 genotypes, namely, 5,
7 and 18 were slightly different from zero indicating that these three genotypes were
responsive to poor environment, Unpredictable component of interaction was more
important than the predictable component for genotypes No 17, 9, 16 and 21 where
their A statistic was greater than unity. So these genotypes were considered unstable
(Fig 1)
2. Seed and lint cotton yield

The highest seed and lint cotton yield were given by genctypes. No 17, 11, 10
and 6 that produced 3770.56 and 1338.86, 3653.33 and 1239.50, 3440.97 and
1224.92 and 3657.64 and 1287.96g for seed cotton and lint yield, respectively. The
resuits of phenotypic stability indicated that the value of regression coefficient did not
significantly differ from unity (b=1) for the studied genotypes except for genowypes
No. 13, 15,' 16, 18 and 19 for both seed cotton and lint yield. Alsc values of deviation
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from regression (S’d) were not significantly different from zero (S’d = 0) for all
genotypes except genotype No 12 and 5 for seed cotton yield and [int yield. Actually
{b) measure the reaction of genotype to environmental effects, thus it is considered as
parameter of response, while S2d exhibited the degree of stability. It is evident that
the genotypes which exhibited greater production and had regression coefficient and
deviation from regression did not significantly differ from unity and zero respectively.
Therefore the genotypes No. 17, 11, 10 and 6 had all the stability ¢haracteristic of
stable genotypes according to Eberhard and Russel (1966), and could be
recommended as stable genotypes for seed cotton and lint yield. These results agreed
with those obtained by Abd-Hakim and Gad Ei-Krim 1994, Hassan ef a/ 2000 and
Ashmony et af 2003. With regard to genotypic stability the result in Table (4 and 5)
and Fig (2 and 3) showed that 12 genotypes out of 21 exhibited on average degree of
stability at probability 0.99 and 0.95 for seed cotton and lint yield, while the genotype
‘number 19 exhibited above average degree of stability at probability of 0.95. The
distribution of a and statistics for genotypes 3, 9, 2 and 15 were slightly different
from zero suggesting that these strains were more responsive for highly favorable
environment. Such genotypes may be recommended for specific environments. The
results indicated equal importance for predictable (a) and unpredictable component
(A) for most genotypes except for genotype number 5 for seed cotton and Iil_-lt‘ yield
and no, 12 for seed cotton and No. 17 for lint vield as they exhibited gr'eate_r
importance for unpredictable {(A) component, These results were in harmony with
those of Ei-Feki et 4/ 1994, Al-Ashmawy ef a/2003.

3. Weight of 50 bolls

The results in Table (6) showed that the weight of 50 bolls did not significantly
differ between the studied genotypes except the genotype No (8) which exhibited low
average for boll weight The results of phenotypic stability showed that the regression
coefficient were not significantly different from unity for all studied genotype except
for nine out of 21, Deviation from regression (5°d) values did not significantly differ
from zerc except for eight genotypes. The results showed that out of 21 genotypes
only five genctypes, namely, No 6, 7, 13, 16 and 19 were phenotypically stable where
these genotypes had insignificant mean performance from all genotypes, moreover
regression coefficient (b) and $%d which did not significantly differ from unity and zero
respectively.

Concerning the genetic stability, the resuits in Table (6) and Fig 4 indicaied that
out of 21 genotypes only eight showed genotypic stability of average degree of
stability as well as genotype No 9 which exhibited above average degree of stability at
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probability of 0.99 and genotype No 4 which exhibited above average degree of
stability at probability of 0.95% and the genctype No. 20 which exhibited ahove
average stability at 50%. Distribution of a = 0 and A = 0 for genotypes 10, 14 and 11
suggested less response to the environment changes and therefore they were more
adaptive for specific environment. The results showed equal importance for
predictable and unpredictable components for most genotypes. Two genotypes i.e.,
No 5 and 21 exhibited mor importance to unpredictable component. So, these
genotypes were unstable. The obtained résults are similar to those reported by El-
Feki, et a/(1994), Badr 1999 and Ashmony ef a/ (2003)

Lint percentage

Lint percentage varied between 30.90% for genotype No 9 to
37.84% for genotype No 21. The results indicated that the genotypes No 5, 7, 15, 17,
19 and 21 exhibited higher lint percentage than the rest of the genotypes. The value
of regression coefficient did not significantly differ from unity for the studied
genotypes except for genotype No 13. Values of deviation from regression S%d were
not significantty different from zero except for genotypes No 2, 4, 6, 9, 12, 18 and 19.
The genctypes 5, 7, 15, 17, 20 had lint percentage significantly greater than mean of
all genotypes and it was observed from the result that genotypes were phenotypically
stable for lint percentage where they met the assumptions of Ebehart and Russell
1956, These results are similar to those obtained by Hassan et af 2000 and El-
Ashmawy et a/ 2003,

With regard to genetic stability, the results in Table (7) and Fig 5 illustrated that
an average degree of stability was shown for lint percentage by 11 genotypes out of
21. The strain No. 5 hade negative (@) anu significantly differed from zero and
unpredictable component was zero indicating that this was more responsive to poor
environment. While the three genotypes, namely, No 14, 20 and 15 showed that their
predictable component (a) and unpredictable (A) were of equal importance and they
did not significantly differ from zero indicating that these genotypes was less
responsive to different environment and were adapted to specific environment. Six
genotypes have important unpredictable component (A) than predictable component
{a). These results are similar with those obtained by El-Feki et &/ 1994 and Ashmawy
et a/ 2003.

5. 2.5% Span length

Table (8) showed that the 2.5% Span ilength ranged between 34.82 for
genotype No 17 to 37.84 for genotype No 9 however, two genotypes No 9 and 12
gave highest values for 2.5% Span length. Results of phenotypic stability showed that
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the regression coefficients were not significantly different from unity for all genotypes
except for the genotype No 11. Deviation from regression (S%d) value significantly
differed from zero except for genctypes No 6, 4, 9, 10, 20 and 21. Mean performance
of 2.5% Span length for genotypes 9 and 12 were significantly higher than mean of all
genotypes, The results showed that out of 21 genctypes only No 9 was phenctypically
stable where it had mean performance significantly greater than the average of all
genotypes, regression coefficient (b) and diviation of coefficient (S2d) which did not
significantly differe from unity and zero, respectively.

Resuits on Table (8) and Fig 6 revealed that an average degree of stability was
shown by eight genotypes out of 21. The distribution of a for genotype No 20 was
negative and significantly different from zero indicating that this strain was responsive
to poor environment while strain No 21 exhibited equal importance for two component
predictable and unpredictable a and A where its did not significantly differ from zero
indicating that this strain’ was “adapted to spedific environments, [Unpredictable
component {A) was more important than predictable component {a} for genotypes, so
these genotypes were considered unstable (Fig 5)].

6- Uniformity ratio UR%

Table (9) showed insignificant differences between all genctypes for uniformity
ratio. The results also showed that the regression coefficients were not significantly
different from unity for all genotypes while the deviation from regression (5%d) values
differed significantly from zero for all genotypes except for genotypes No 6, 7, 11, 16,
19 and 20. As for phenotypic stability, the data indicated that out of 21 genotypes only
six, namely, 6, 7, 11, 16, 19 and 20 were phenctypicaily stable where they had mean
performances which did not differ significantly from the average of all genotypes,
regression coefficient (b) and deviation from regression (S’d) which did not differ
significantly from unity and zero, respectively, With respect to the genotypic stability,
the resuits in Table (9) and Fig 7 illustrated that nine genotypes out of 21 exhibited
average stability degree namely genotypes No 3, 5, 6, 7, 10, 11, 15, 18, and 19. The
rest of 21 genotypes exhibited more importance for the unpredictable component {A)
than the predictable one (a) so these genotypes were considered unstable. El-Feki et
a/ (1994) obtained similar results.

7- Micronaire reading

Table {10) revealed that the mean performance of Micronaire reading ranged between
3.48 for genotype No 8 and 4.27 for genotype No 21. The results showed that
genotypes 4, 8, 12, 16, 18, and 20 were the finest genotypes. For phenotypic stability
parameters, only three genotypes out of 21, namely, No 16, 18 and 20 exhibited
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phenotypic stability as they met the assumptions of Ebrhart and Reusell {1966) and
could be recommended as stable genotypes. With respect to genotypic stability, Table
10 and Fig 8 indicated that cut of 21 genotypes, only 13 showed genotypic stability of
an average degree, as well as the genotype namely 11 showed average degree of
genotypic stability at probability of 0.95 and above average of genotypic stability at
probability of 90. While the genotype N 19 exhibited above average degree of stability
at two probabilities 0.90 and 0.95. The distribution of o = & and A = 0 for. genctypes
No 8 and 17 indictined less response te the environmental change and the‘rFéfd?e, they
were more adaptive for specific environment. Moreover, the distribution fnchEted that
A statistic was greater than unity for genotypes No 4, 5, 10 and 21 suggesting the
importance of unpredictable component of genctypic x environment interaction (Fig 8)
and these four genotypes were judged to be unstable. Similar results were obtained
by El-Feki ef a/{1994).

8- Pressely index

Table (11) showed that all genotypes exhibited insignificant differences for
pressely index. The value of regression coefficients did not differ significant by from
unity (b-1 = 0 for studied genotypes except for genotypes No 1, 8, 10, 12, and 16 as
well as insignificant values of deviation from regression (S%d) which were-exhibited by
genotypes Nc 4, 5, 6, 9, 11, 13, 14, 19 and 20. It was observed from tr'Jl'ese results
that the genotypes 4, 5, 6, 13, 14, 19 and 20 were phenotypically stable for presseiy
index as they met the assumptions of Ebehart and Russall (1966) for stable
genotypes. These results are similar to those obtained by El-Feki ef af(1994).

Concerning the genotypic stability results in Table {11) and Fig (9) indicated
that an average degree of genotypic stabi'ity was shown for pressely index by 10
genotypes ocut of 21. Unpredictable component, (A} was more importance than
predictable component (a) for 1I genctypes which were considered unstable

genotypes (Fig 9).

CONCLUSION

From the previous results of this study its worthy to determine that the strain of
G.B84 x { G.74 x G.68), F51193/2002, Fs1137/2002, Fs1143/2002 and F41208/2002
competent of the yield were highest yield and exhibited average genotypic stability
while F,1213/2002 exhibit height mean performance of quality traits and average
genotypic stability.
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Table. 1 Codes and origins of the studied genotypes

No Genotypes Origin

i Fs 10972002 G.70 x [ (84 x G.45) x G.45]

2 Fs 1110/2002 G.70 x [ (84 x G.45) x G.45]

3 Fs 1116/2002 oo

4 Fs 1112/2002 G.77 x [ {84 x G.45) x G.45]

5 Fs 1137/2002 G.87 x [84 x ( G.70 x G.51B))

& Fs 1143/2002 0oonu

7 Fs 1153/2002 G.45 x [84 x ( G.70 x G.51B)]

8 Fs 1156/2002 oo

9 Fe 118072002 (G.68 x G.45) x [ (84 x G.45) x G.45)
10 Fs 11932002 (G.84 xF.108) x [ (84 x G.45) x G.45)
11 Fe 1208/2002 H 17 i

12 F; 1213/2002 {G.84 x G.70) (G.45x 5.T)

13 F»1236/2002 (G.76 x G.77) x G.87

14 Fal241/2002 G.87 x (G.71 x G.74}

15 Fu1257/2002 G.77 x Pima S¢ x [G.87 x (G.77 x G.70}]
16 F12 1292/2002 G. 87 x ( G.77 X G.70)

17 G. 84 x ( G.74 x G.68) G. 84 x { G.74 x G.68)

18 G. 87 G.77 X GAS

19 G.88 G.77 X G.A5

20 G.45 G.28xG.7

21 G.70 G.59A x G.518
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Fig. 2 . Distribution of estimated genotypic stability statistics of seed cotton yield of the 21
genotypes; where :
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Fig. 3 . Distribution of estimated genotypic stability statistics of lint yield of the 21 genctypes
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Fig. 4 .Distribution of estimated genotypic stability statistics of welight of 50 bolls of the 21
genotypes; where :

1 Hs1097/2002 8  Hg1156/2002 15 Hy; 1257172002

2 Hs1110/2002 S Hg 118072002 16  Hy»1292/2002

3 He1116/2002 10 Hg 115372002 17 G.84x G.74 x G.68)
4 Hs1112/2002 11 Hg 119372002 18  Giza 87

5 Hg1137/2002 12 H; 12132002 19  Giza 88

6  He1143/2002 13 H;1236/2002 20 Giza 45

7 Hg 11532002 14 Hg 124172002 21 Giza 70
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Fig. 5 . Distribution of estimated genotypic stability statistics of lint percentage of the 21
genotypes
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Fig. 6. Distribution of estimated genotypic stability statistics of 2.5 % span length of the 21
genotypes; where :

1 Hs1097/2002 8  Hg1156/2002 15  Hy; 12571/2002

2 Hs1110/20D2 9  Hg 118072002 16 Hip 1292/2002

3 Hs1116/2002 10 Hg1153/2002 17 G.84 % G.74 x G.68)
4 Hg1112/2002 11 Hg 119372002 18 Giza 87

5 Hs1137/2002 12 Hy1213/2002 19  Giza 88

&  Hs1143/2002 13 H;1236/2002 20 Giza4s

7 Hs1153/2002 14 Hy 124172002 21 Giza70
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i

Fig. 7. Distributicn of estimated genotypic stability statistics of length uniformity ratio

of the 21 genotypes

.
5

Fig. 8. Distribution of estimated genotypic stability statistics of micronaire reading of

~ o B b e

Hs 1097/2002
Hs 111072002
Hs 1116/2002
Hs 1112/2002
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Hs 115372002

the 21 genotypes; where ;
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Hg 1180/2002
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H; 1213/2002
H; 1236/2002
Hg 1241/2002

Hi, 125712002
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G.84 x{ G.74 x G.68)
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Fig. 9. Distribution of estimated genotypic stability statistics of pressley index of
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