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ABSTRACT

Grosses between varieties, germplasm introduction and breeding lines are
made to create new gene combinations. Superior gene combinations are selected and
fixed in the homozygous state by means of self fertilization and selection. These
selections are tested extensively with the goal of releasing them for cultivation.

Inheritance of some economic cotton characters was studied on the selected
plants from the F2, F3 and F4 generations of the two extra long cotton crosses Suvin x
Giza 45 (Population 1) and [(Giza 67 x Pima Sg) x (Giza 84 x( Giza 74 x Giza 68))]
(population II). :

The results showed that the means of F, were lower than F3 and F,,
generations for all studied traits except fiber fineness trait .The phenotypic and
genotypic coefficients of variability were larger in F2 generation than those of
succeeding generations for all the studied traits in the two populations. However, high
estimates of heritability in broad sense were observed for all studied trait. It's usually
traits with high heritability are quick and easy to concentrated when using pedigree
selection method.

The estimates of predicted genetic advance of generation mean were obviously
higher in F4 than those in F3 generation for most studied traits except for fiber fineness
and boll weight in population | as well as fiber strength and boll weight in population II.
The same trend was observed for actual gains and also, the selection advance (S.A.
%) in population | was high compared with population (f.

These results led to the conclusion that, the effective breeding method for
improving those economic cotton characters and obtained super four families in the
two populations could be through applied another cycle of selection in later generation
through breeding the continuous breeding programme after induced these super four
in another cycle of selection

INTRODUCTION

The Egyptian cotton is a peculiar type of cotton that is characterized by
high quality and gained a world-wide reputation for more than a century and
half, as being of the highest lint quality among world cotton. However, it still
needs effective efforts to increase its yielding capacity and through fiber
quality successful breeding programme as follow in cotton institute the
number of generation of single plants and line selection as well as selection
intensities can be varied in practice according to crop and variability
existence all recent Egyptian commercial cuitivars are resulted by inter-
varietals crossing using pure line methods which may be defined as selection
with maximum inbreeding, which must be enforced in cotton by artificial self
pollination. Thus hybridization followed by pedigree selection'was and still the
breeding procedure that vyielded all Egyptian cotton varieties grown
commerciaily (Salama et al., 1992), Fahmy et al. (1994) on genetic studies
for the cross (Giza 77 x Pima S8) showed reliable moderate heritability
estimates for fiber fineness, boll weight and lint percent and low heritability
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estimate for fiber strength. The expected, genetic advance from selection

ranged from 1.84% for fiber strength to 13.03% for fiber fineness.

El-Lawendey (2003) indicated that the direct phenotypic selection
procedure for lint yield only (ixw) was superior to the other selection
procedures in F4 generation. The highest predicted responses to selection for
lint percentage in F,4 generation in the other study, Abd El-Salam (2005) used
pedigree selection in three populations and he found that the means of F,
were lower than F, for lint percentage and halo length. The phenotypic and
genotypic coefficients of variation in F, were higher than those of F, and F,,
except for halo length and lint percentage in population II, while the
coefficient of variations in F, were higher than F; generation. Heritability
ratios were high for lint percentage and halo length for the three populations
in different generations. Also, Gooda (2006) studied improvement in two
populations, found that, P.C.V. and G.C.V. were decreased from F, to F;
generations for all studied traits and heritability estimates in broad sense
increased from F, to F3 generation for the same studies traits. Improvement
of halo length, fiber length at 2.5%, Pressley index and Micronaire value were
achieved by using direct phenotypic selection for seed cotton yield, lint yield,
boll weight, seed index and lint index.

The present investigation was directed to study the possibility of
selection with early generations. This is done by early -identification of
superior populations which have desirable high quality and yielding traits
compared to check cultivar

MATERIALS AND METHODS

The materials of this investigation contain two populations belonging to
Gossypium barbadense L. taken from extra long breeding programme. The
first population | was derived from the cross between Suvin and Giza 45. The
Suvin is a variety of Indian cotton. It's a long staple variety and characterized
by earliness, high yield, high boll weight and low of leaf area and plant height
compared with second variety Giza 45, the Egyptian extra long staple which
characterized by high fiber quality and late maturity. The second population
was derived from the cross between (Giza 67 x Pima S6) and the promising
hybrid (Giza 84 x (Giza 74 x Giza 68)) which characterized by earliness, high
yield, high fiber strength and low plant height. The parental lines were
crossed in

In 2004 F, plants of both populations were sown as well as original
parents in wide spaced rows 7.0 m., 0.65 m. wide and selection of plants with
new of gene combination and pedigree selection or follow 0.70 m. between
hills with one piant/hill to facilitate self pollinated. Recommended cultural
practices for cotton were followed. Selection was carried out on F; plants to
obtain the desirable individual plants in the field for plant type, fruiting forms
maturity earliness, boll opening and productivity which were 360 and 365 in
the two populations, respectively. Where segregation is at maximum
(discardation).

In laboratory testing for fiber quality; fiber length in mm, fiber fineness
in Micronaire reading and fiber strength in Pressley index as well as, yield
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componrents; lint percentage and boll weight in grams to select finally 40 and
36 single plants from the two populations, respectively.

In 2005 season 40 and 36 selfed seeds of each F; single plant are
planted wide spaced in four rows every two rows as one replicate (two
replicates), all single plants were seifed. Natural seeds of F; are planted
narrow spaced in three rows, 4.0 m. in length and 0.65 m. width and contain
20 hills with two plants were left per hill at thinning time, each is regarded as
a family, Selection was be done between families (natural) and within families
(single plants) to select best plants inter best families according to later traits.
In 2006 season the parental line and selected plants were evaluated in F,
generation for the five later traits.

, The phenotypic and genotypic coefficients of variance were
estimated using the formula developed by Burton (1952)

op
Phenotypic coefficient of variance (PCV) = X x 100
og

Genotypic coefficient of variance (GCV) = X x100

Where: ¢ p and ¢ g are the standard deviation of phenotypic and genotypic

families.

X is families mean of a character.

The estimates of broad sense heritability (h’b %) were estimated
according to the following equation:

o’g=0’P - 0’E

CE=(VP,+VP,)R2

h®b % = o’g/ o®p x 100 '

Where:, V P, and V P, the phenotypic variance of, first and second parent
variance . o”P and g the phenotypic and genotypic, environment
variance.

The predicted genetic advance in any traits based on one variable
alone was estimated from the following expressions as suggested by Walker
(1960) and Milier and Rawlings (1967).

Ag in fiber length (Ag ) due to selection for fiber length itself

(%w) = K. 02gu/ O pu.

The analyses were made according to Cockerham (1963). The
significance between any two different means were tested using the least
significant differences values in F, (L.S.D.) at both 5% and 1% levels which
can be obtained as follows:

LSD.=thos Egx Sy  LS.D.=thoEgxSy Sy=¥ni =2
Where: ny ands n; were number of single plant.

RESULTS AND DISCUSSION

The choice of selection and breeding procedures for the genetic
improvement of cotton is largely conditioned by the type and relative amounts
of genetic variance components in the population. The selection response is
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determined by the genetic and non genetic variance hence, coefficient of
variation is very useful for the study of variation and heritability is the heritable
portion of phenotypic variance. it is a good index of the.transmission of
characters from parents to their offspring (Falconer, 1981), the estimates of
heritability help breeder in selection of superior genotypes from diverse
genetic population.

Means, ranges, phenotypic and genotypic coefficients of variation,
heritability, genetic advances and selection advances estimates in Tables (1
and 2) showed that the means of F, were undesirable higher than means of
Fs and F, generation for Micronaire reading of the two populations. While the
means of fiber length, fiber strength, lint percentage and boll weight for F,
were lower than F; and F, generations of the two population. Similarly wide
ranges of fiber length and lint percentage while narrow ranges in the remain
studied traits in the two populations. Similar resuits were obtained by El-
Lawendy (2003) and Gooda (2006).

Table 1: Means, range, phenotypic (PCV) and genotypic (GCV)
coefficients of variation and broad sense heritability (h’b),
genetic advances (Ag) and selection advances (SA %) in F,, F; and
Fs ggnemtions of population |

A

Traits | Gene. | Mean | Range | PCV% [ GCV% | h*, % B | Acr| SA% | Check
F, | 35.1 |30.0-39.5] 5.1 44 | 98.8 |15 ] 0.5 | 1.4 | 341

|::1!:;L Fy | 351 133.4376] 43 | 34 | 828 | 151 15 [ 44 | 338

F. | 352 [33.538.2| 3.9 | 37 | 858 | 24 | 11 ] 3.2 | 340
roor . | 110 |05128] 85 | 80 |87 1.7 |08 [ 7.0 | 102
stromt |_Fs | 111 [90.541.7] 63 | 58 | 852 | 12108 | 76 | 105

Fo | 112 [106125] 64 | 50 | 849 | 13 | 13 | 1211 107
. F, 1 36 | 3043 | 73 | 67 1853 |17 02| 53 | 38
roading |_F1_| 36 [ 3037 | 65 | 56 | 734 |04 03] 7.7 | 39

Fe 3.5 3.4-3.7 6.7 5.6 701 103 1-01] 28 3.6
Fa 345 [23.6-40.1] 6.6 6.2 889 120106 18 33.9
Lint % Fa 34.7 131.6-36.2] 54 4.3 646 |24 | 03 [ 08 344
Fe 35.8 134.0-384( 6.1 5.2 742 {32 ] 21 | 6.2 33.7
F, 3.1 2.34.1 10.6 8.8 689 |14 | 01 [ 33 3.0
Fa 3.2 2.9-3.6 9.7 8.2 821 ) 05 ] 0.3 | 10.3 2.9
Fs 3.1 3.0-3.2 6.5 5.7 772 103 011 33 3.0
Check = unselection generation mean

Boll
weight

The results showed phenotypic and genotypic coefficients of variability
that was larger in F, generation than those of succeeding generations for all
the studied traits in the two populations. However, high estimates of
heritability in broad sense were observed for all studied traits in the two
populations. These results revealing that the magnitude of the genetic
variability persisted in this material was sufficient for providing substantial
amount of improvement through the selection of superior progenies. Burton
(1952) further suggested that a genetic coefficient of variation together with
heritability could give the best indication of the amount of genetic variance to
be expected from selection. Similar resuits were obtained by El-Lawendy
(2003), Abd El-Salam (2005) and Gooda (2006).
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The data in Tables (1 and 2) showed the heritabilities values were high
for all studied traits. These results suggested that traits with high heritability
values are quick and easy to concentrate when using this method of
selection.

Table 2: Means, range, phenotypic (PCV) and genotypic (GCV)
coefficients of variation and broad sense heritability (h’b),
genetic advances (Ag) and selection advances (SA %) in F;, F;
and F, generations of popuiation 1l :

Tralts | Gene | Mean | Range | PCV% | GCV% | h2b % PreAﬂAct SA% | Check
o | _Fz_ | 351 [306404| 45 | 40 | 987 |14 [ 04 | 12 | 345

longtn | _Fo [ 352 [342:37.1] 23 | 20 | 830 [ 1.3 | 09 | 26 | 343
F. | 354 |34.8378] 25 | 24 | 930 | 1.7 | 12 | 35 | 342

ber |_F2 | 108 [06125] 86 | 6.0 | 866 | 1802 | 1.9 | 107

strongth | _Fs | 111 [10.5-11.9] 58 | 52 | 801 | 1.1 [ 03 | 28 | 108
F. | 114 [10.7-124] 53 | 42 | 644 |08 | 07 | 65 | 107

e F, | 36 | 2043 | 101 | 85 | 706 | 1.5 | 00 ] 00 | 36

ronding |_Fi | 35 | 3436 | 50 | 44 | 745 [03 01 ] 28 | 36

Fe 3.4 3.2-3.5 71 6.2 751 | 04 | -01 | 29 3.5
Fa 34.7 |22.7-39.7| 6.9 5.9 622 [ 13 |04 | 12 34.3
Lint % F3 354 [344-36.2| 45 4.0 81.0 [ 26 | 14 | 41 34.0
Fs 36.8 |35.2-384| 8.3 5.7 826 | 39| 14 | 40 35.4
Fa 29 2.44.0 8.1 5.8 512 [ 13 ] 01| 33 3.0
Fs 3.1 3.0-3.3 7.5 6.8 824 | 04 | 01 3.3 3.0
F4 3.1 3.0-3.3 6.3 5.5 76.7 | 0.3 | 01 3.3 3.0
Check = unselection generation mean

Boll
weight

The results showed that estimates of predicted genetic advance of
generation mean were obviously higher in F4 than those in F; generation for
most studied traits in the two populations except for Micronaire reading and
boll weight in population | as well as fiber strength and boll weigh in
population II.

The high proportion of the predicted genetic advance may be due to
the high heritability value for these traits. While, the actual genetic advances
for all selected traits were low than predicted advances for the same traits in
the two population. This may be due to the unfavorable environmental
conditions which inhibitor genes which controlled these quantitative traits.
Similar results were obtained by Younis (1993) mentioned that large
discrepancies were between predicted and realized gains because genotypic
variances and covariance's used to calculate predicted gains were likely
biased by certain genotypic x environment interaction and Singh et al. (1986)
found that the realized genetic advance was negative for bolls/plant but for
lint percentage a positive improvement occurred in cycle C, over cycle C,
based on the mean performance.

The actual gains for most selected traits were higher in F, generation
than F; and F; generations in the two population except for fiber length and
boll weight in population | where the actual gains was high in the F;
generation. Also, selection advance (SA %) in population | was high if
compared with population Il and this increasing may be due to wide
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differences between the two parents Suvin and Giza 45. In the same time,
the selection advances in fiber strength and lint percentage in the two
populations were higher than other traits. The highest values of selection
advances compared with the mean of original parents and unselected
families (the check) indicating that selection procedures applied were
effective and successful for selecting the best families within the two
populations and maintaining the traits on high standard levels as followed in
breeding programme.

Generally, the predicted and actual gains obtained from phenotypic
selection were nearly similar in both populations. Improvement in fiber quality
and yield component could be due to high selection intensity, genotypic
coefficient of variance and heritability. These three factors play a major role in
genetic advances in the two populations. Similar results were obtained by
Fahmy et al. (1994), Gooda (2001), El-Lawendy (2003), Abd El-Salama
(2005) and Gooda (2006).

The results of mean performance of F, selected families for five selected
traits using L.S.D. are presented in Table 3 and 4.

Table 3: Mean performance of F, selected families for five traits in
_population | comparative with mean of selected

F4 selec. Fiber Fiber Micronaire Lint Boli
Families length strength reading _percentage weight
1100 34.6 1.3 34 345 3.3
[ 1104 34.7 114 3.7 35.0 3.0
1116 35.6 11.2 3.6 36.6. 3.1
1133 35.8 11.0 3.7 34.4 3.0
| Mean 35.2 11.2 3.6 35.1 3.1
| Check 34.0 10.7 - 3.6 33.7 3.0
L.S.Dgos 1.02 0.56 0.26 2.13 0.19
L.S.D o001 1.54 0.84 0.39 3.22 0.29

** Significant and highly significant at 5% and 1% levels, respectively.
Table 4: Mean performance of F, selected families for five traits in

__population Il
| Faselec. Fiber Fiber Fiber Lint Boll z
Families length strength fineness percentage weight
1138 34.8 1.1 3.2 35.5 3.1
1144 35.3 10.8 34 36.4 3.0
1149 36.2 10.9 3.5 36.6 3.4
1154 352 11.4 3.5 38.4 3.0
Mean 35.4 i1.4 3.4 36.7 3.1
[ Check 34.2 10.7 3.5 35.4 3.0
L.S.Dgos 0.46 0.69 0.24 1.83 0.24
L.S.D 01 0.69 1.04 0.36 2.91 0.37

*** Significant and highly significant at 5% and 1% levels, respectively.

The best four families in each population were chosen of F,; generation
from five phenotypic selection traits compared with F, generation mean for
selected traits by using L.S.D., the most super families were showed
significant differences for most studied traits, special families numbers 1100
gives highly significant values for fiber strength and boll weight, 1104 showed
best fiber strength, 1116 was higher in fiber length, fiber strength and lint

1208



J. Agric. Sci. Mansoura Univ., 33 (2), February, 2008

percentage and 1133 was highly significant values for fiber Iength and fiber
strength in population |.

The data of mean of best families were achieved as fast response to
applied phenotypic selection for fiber length and fiber strength comparing with
unselection. The two families of 1116 and 1133 in these four families in
population | could constructed promising cross characterize by high quality
and yield components.

The family number 1154 from four super families in population i
appeared significant difference about generation mean for fiber length fiber
strength and lint percentage, while, the family number 1149 as the best family
where showed highly significant difference for fiber length and boll weight, the
. same trend, appeared in family number 1154 was the best lint percentage
and fiber strength as well as fiber length.

Finally, the F, generation in the two populations contains amounts of
genetic variation to get up best results of gains from using phenotypic
selection and response of genetic advance in fiber quality and vyield
components through another cycle of selection in later generation through
breeding programme.
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