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ABSTRACT

The presest study was carried owt at Mallawy Agricuitural Research Station on
500 plants from Giza 83 cotfon varicly nursery field during 2005 and 2006 seasoss.
Direct selection for kigh lint percentoge and iis indirect effect were used at 10% selection
intensily. Between famifies mean squares were highly significant for all sudied traits in
2005 snd 2006 growing seasoms. Positive direction (high lnt percentage) was
sccompanied by insiguificant increase for all studied traits at the two years except, lint
index which revesled significant increase in 2005 season. While the negative direction
was accompenied by insignificant decrease for ail the studied traits both seasons. Most
treiis reveaied kigh predicted genetic goin compared with the actual gain in both seasons.
High values of heritability in broad semse were detected for all the studied fraits at both
seasons and lint percentage st 2005 season. The estimates of genolypic gnd phenolypic
coefficients of varintion were higher for boll weight, seed index, lint index and pressely
(fiber srrenpth) exhibited than the other traits. However, the remaining studied traits
indicoted a smeall differences between them, revealing thot environmental effects were not
of great importance on these rail. Tkese results were assured by heritability values in
broad sense.

Kev words: Selection efficiemcy, Heritability, Genotypic and phenotypic cofficient of
rariation, Gize 83, Egyption cotton, Gossypium barbadense 1.

INTRODUCTION

Direct selection for lint percentage is common procedure used by
plant breeders for improving lint yield in cotton, whereas indirect seiection
may be superior for choosing lines that possess high inherited lint yielding
capacity. Maintenance of Egyptian coiton (Gossypium barbadense L.)
varicties play a major role in the breeding program with the fact that high
quality is the principle merit of the Egyptian cotton.

Many cotton researchers such as Kittock and Pankes (1975) found in
Pima cotton (G. barbadense L.) that an increase in number of seeds/boll was
associated with a decrease in seed mean weight, fiber length, unformity ratio
increase in lint weight/seed and micronaire value. Seyam ef al (1984) found
that the boll weight had significant positive correlation with lint percentage in F2
population. Rahoumah et al. (1989) menticned that the heritability values in
broad sense were 34.55, 92.32, 76.56, 78.46.34.38 and 80% for boll weight,
lint percentage, seed index, lint index, fiber strength and fiber fineness,
respectivelv. in Giza 45 x 108 F hybrid. Alsr, Lasheen and Abo-Sen (1998) .



found that positive direction for pressely valac was aconmpemicd by
increasing values of boll weight and lint percentage in two Scasows.
Ei-Disouqi (2000) found that positive direction (high boll weight) was
accompanied by insignificant increase for all stmdied txaits 2t two years,
while the negative direction was accompanied by sigmificast docrease for
seed index and lint index. Abdel-Zaher ct al (2006) foumd that the
genotypes mean squares were highly significant for scod mdex, Emt
percentage and lint index in both scasons and in combimed amlysic.
However, insignificant mean squares were obtained in both scasoms smong:
the pure nuciei for all vield traits. :

The main objective of the present study was 0 descrmane sciection
efficiency for lint percentage and its effect on the other trauts.

MATERIALS AND METHODS

The procedure of direct and indirect selection was wsed im Gaza £3
cotton variety population in the breeding murscry. The bvoodiag wmrscry
grown at Mallawy Agricultural Rescarch Station im 2005 scasom. The
breeding nursery consisted of 60 families, cach family was plasted  four
ridges were 75 cm apart and 7.5 meters long, cach ridpge comsisted ten llls.
Each family comprised 40 hills later thinred to one plast per hill. The data
were taken on 10 plants selected at random from 50 familics ouly. Plasis of
both high and low values (positive and negalive dimoctioms) for Lt
percentage were selected from the breeding muarsery and fhe other traits of
these plants such as boll weight, secd index, lint index, fiber fimecmess and
fiber strength were determined. In 2006 season, the procoderes were
repeated in the breeding nursery.

Selection efficiency was estimated in nursery populstion of Gira §3
using the formula outlined by Becker (1975). The analysis of varasces was
used on individual plant basis and presented in Table (1)

Table 1. Analysis of variance for all studied traits.

S.0.V. pL MS. p [Erpeciatons

Between families F-1 M; M o +So?,
Within families F(S-1) M, ' prl
Total FS-1




Genotypic variance =
S
M;
Environmental variance =
: S
Phenotypic variance =VG+VE
where :
o’.= Sampling error.
c’r= Variance due to families.
F = Number of families.
S = Number of plants in each family.
M;= The mean square between familics
M;= The mean squarc within families.

Heritability estimate h’b in broad sense was computed as the ratio
between the genotypic variance to the phenotypic variance by the following
formula :

VG

h%b %= x 100

vP

Predicted genetic gain = K. h’b. op
where:
K = The standardized selection differential (at 10% selection intensity
and equal to 1.76).
h’b= The broad sense heritability.
oP = The phenotypic standard deviation.

The actual genetic gain was also calculated as the foliowing equation
adopted by Becker (1975).
' Actual genetic gain= XP - X0
where:
XP  =The mean of selected plants (positive direction) at 10% intensity.
X0 =The mean of the population.

RESULTS AND DISCUSSION .
Between and within families mean squares are shown in Table (2).
Mean squares between families were highly significant in 2005 and 2006
growing seasons for all studied traits, suggesting presence of considerable
amount of genetic variation. Therefore, it could be concluded that under
optimum environments the tested families were fully expressed leading to
an enlargement of variation.
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Table 2, Analysis of variance for all studied traits in 2005 and 2006

SCASONS.
S.0.V. D.f Boll weight Limt percentage (%) | - Seed index (
2005 2006 20058 2006 2005 2006
f .een 9 0.168** [ 0.299** | 9.062%* 2.658** | 1.643** | 1.396*+
amilles
Within
families 450 0.078 0.100 | 2395 1.420 0.574 0.532
Table 2. Cont.
S.OV. |Df Lint index (g) | Micronaire Pressely
s 1 2005 | 2006 | 2005 | 2006 | 2005 2006
Between | 5 |\ crgen | 0.683%% | 0262%% | 0.256%* | 1.202%* | 4.153++
families
Within | 0| 0413 | 0321 | 0097 | 0126 | 0439 | o122
families )
** Significant a¢ 0.01.

Positive direction (high lint percentage) was illustrated in Table (3).
It was accompanied by insignificant increase for all studied traits in both
seasons except, lint index that revealed significant increase in 2005 season,
while the negative direction was accompanied by insignificant decrease for
all studied traits in both seasons.

In this respect, Abdel-Zaher and Nagib (2002) found significant
positive correlation between lint percentage and lint index, while, it was
negatively correlated with seed index which may be attnbuted to imkage or
pleiotropy effects (lasheen et al 2003).

The predlcted genetic gain at 10% selection mtensnty, as well as the
actual gain in nursery field plants are shown in: Table (3). Most traits
revealed: high predicted genetic gain compared with the actual gain in both
seasons. It is of great interest to mention that expected genetic advance
under 10% selection intensity varied from trait to another depending on the
values of heritability and standard deviation. Miller and Rawlings (1967
reported that there was generally close agreement between predicted aud
observed responses to selection,
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Table 3. Direct sffect of selection for high and low lint percentage and ts indirect effect on the other traits.

—P.nmmn Boll ml;ht Lint pg:entagn Sm: ll;dcx | Lllj;;ju Micronalre | Pressely
2008 | 2006 | 2008 |2006 | 2008 | 2006 | 2008 | 2006 | 2008 | 2006 {2008 2006

""""‘(*:," mean | a5 ) 26 | 412 |409) 88 | 89 | 62 | 62 | 39 | 40 | 97102
"“'“'(';')“'““ 24 | 28 | 436 429 89 | 87 | 69* | 66 | 40 | 40 | 97102
""‘“"('_ ;’,‘"“""‘ 2.8 | 2.7 { 38.8* [39.3+¢{ 90 [ 90 | 87 | 89 | 39 | 40 {97102
Actus! 040 01 | 24 |20 o1 | o2 | 07 | 04 | 01 | 00 |00 |00
Predicted  |0.123{ 0203 { 1233 |0.423| 0.464 | 0.407 | 0.516 | 0.244 | 0.179 | 0.143 |0.387/0.937
LSD ¢us 024 | 028 | 136 | 1.04| 0.66 | 0.64 | 086 | 0.50 | 027 | 031 |0.58]0.74
LSD e, 032 036 | 178 |137] 087 | 08e | 076 | 0ss | 036 | 041 {076 ] 098

* and ** Significant at 0.05 and 0.01, respectively.
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Heritability, genotypic and phenotypic coefficients of variation are
presented in Table {4). High values of heritability in broad sense were
detected for all studied traits in both seasons and lint percentage in 2005
season. These results coincided with those obtained by El-Okkia er af
(1989), while low values were noticed for lint percentage and micronaire
reading in 2006 season. These results were in harmony with those obtained
by Ahmed (2004). Johanson et al (1955) reported that heritability along
with genetic gain are usually more useful than the heritability values alone
in predicting the resultant effect for selecting the best individuals.

The estimates of genotypic (G.C.V. %) and phenotypic (P.C.V. %)
coefficients of variation and appeared to be higher for boll weight, seed
index, lint index and pressely (fiber fineness) than the other traits. However,
the remaining studied traits exhibited small differences between genotypic
and phenotypic coefficients of variation, revealing that environmental
effects were not of great importance on these traits. These results were
assured by heritability values in broad sense.

Table 4. Heritability (k’b), genotypic (G.C.V.) and phenotypic (P.C.V.)
coefficients of variation for studied traits.

Parameters Boll weight Lint p(e‘;c;ntage Seed index
!g! (]
© 2005 2006 2005 2006 2005 [ 2006
h‘b_ % 53.78 66.56 73.57 46.60 65.06 | 61.89
G.CV.% 3.80 5.43 1.98 0.86 372 | 330
P.C.V.% 519 | 665 | 231 1.26 4.61 420
Table 4. Cont. i
' Linf index @) Micronaire Pressely
P _

arameters 2005 | 2006 | 2005 | 2006 | 2005 | 2006
Wb% - {7381 | 5300 | 6298 | 5078 | 6848 | 82.61
GCV.% | 550 307 | 329 2.85 285 | 574
PCV.% | 641 | 422 | 415 | 400 | 357 { 632
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