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ABSTRACT

This study was carried out during three successive seasons, 2006, 2007 and 2008
at the field trial experimenss at Experimental of Cotton Research Institute af El-Minia
Governorate. To study the genetic behavior of yield components and fiber properties in
two crosses iLe. (Giza 70 * Giza 80) and (Giza 70 * Giza 90). The results showed
significant positive heterosis relative to mid-parent for seed cotion yield, lint yield and
boll weight in the two crosses. Whereas, significant negative heterosis were obtained for
lint percentage, seed index, lint index, micronaire reading and fiber sirength in the two
crosses. Also, heterosis relative to the better parent was noticed thzy were and positive
only for boll weight in cross 1 and micronaire reading in cross 2. While significant
negative values were observed for lint percentage, seed index, lint index and fiber

_strength in the two crosses and seed cotton yield and lint yield in cross 1. Concerning
inbreeding depression the results showed that significant positive values for boll weight
in both crosses, fiber length in cross 1 and lint yield and micronaire reading in cross 2.
Wherever, significant negative inbreeding gain was achieved for seed index, lint index
and micronaire reading in cross 1 and lint percentage and fiber strength in cross 2. Over-
dominance appeared to be controlling lint percentage, sced index and lint index in both
crosses, boll welght and micronaire reading in cross I and seed cotton yield and lint yield
in cross 2, and the remaining traits indicating partial dominance. Besides, the resulls
showed medium values of heritability in broad sense for all studied traiis in both crosses.
And, the expected genetic advances were relatively high for all studied traits except lint
percentage trait in both crosses.
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INTRODUCTION

The goal of most plant breeding programs is to increase yielding
capacity and improving fiber properties of commercial cotton cultivars.

Yield is known to be a complex trait highly affected by environment
conditions. Thus, direct selection for yield is not expected to be effective.
Therefore, the breeder avoids selection for yield and prefers to select for its
components individually. The value of genotype is not an inheriting trait
absolute quality of the genofype, but depends on the range of environments
over which it has been tested. So, the estimates of genotypic variances
would depend on the interaction with the environments under which the
material will be tested. Besides, any cross program among selected



genotypes needs knowledge concerning multiple factors, heterosis,
inbreeding depression and potence ratio. El-Kilany and El-Mazar (1985)
pointed out that negative and highly significant heterotic effects were
showed for boll weight and lint percentage, whereas lint index showed
positive heterosis. These heterotic effects were accompanied by negative
inbreeding depression in F;. Additive, dominance and espistatic gene effects
were involved in the inheritance of these traits. Hemida (1996) obtained
heterosis over for mid-parents and the better-parents. He also found
insignificant inbreeding depression values for seed cotton yield/plant and
lint yield/plant. Abo-Arab et al (1997) observed high heritability and
predicted genetic gain estimated for boll weight, seed cotton yield, lint yield
per plant and seed index. El-Disouqi et al (2000) showed that the over-
dominance appeared to be controlling most studied traits in F; hybrids and
F, generations overall crosses and the remaining traits ranged from partial to
complete dominance. They also showed Significant and positive inbreeding
depression in F; for boll weight, seed index and lint index in all crosses.

The purpose of this investigation was to study the genetic behavior
of yield, yield components and fiber properties in two Egyptian cotton
Crosses.

MATERIALS AND METHODS

This investigation was conducted in three successive growing
seasons (2006-2008) and was carried out at the field trial experiments at
Experimental of Cotton Research Institute at El-Minia Governorate. Three
cultivars of cotton belong to (Gossypium barbadense L.), namely Giza 70,
Giza 80 and Giza 90 were used in the present work.

In 2006 growing season, the parental cultivars were crossed as
follows, cross 1 (Giza 70 x Giza 80) and cross 2 (Giza 70 * Giza 90) to
produce the F) hybrid seeds.

In 2007 season, seeds of parents and (F;” s) were sown and the F,
hybrid plants from each cross were self-pollinated to produce F;
populations’ seeds.

For studying the genetic behavior of yield, yield components and
fiber properties, seeds of the four populations, P;, P3, ¥, and F; of each cross
were sown in the season 2008. Each non-segregating growing generation
(P1, P; and F)) consisted of three rows, and ¥; contained 15 rows. Each row
was 4.5 m long, 65 cm apart and comprised 15 hills each of one plant.
Cultural practices were applied as usually recommended for ordinary cotton
fields. At the end season 2008, 30 and 150 guarded plants from the non-
segregating and segregating generations, respectively, of the two crosses
were separately harvested and ginned. The data were recorded on a single
plant for the following traits: seed cotton yield/plant in grams (SCY/p), lint
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yield/plant in grams (LY/p), boll weight in grams (BW), lint percentage
(LP), seed index in grams (SI), lint index in grams (L[}, Micronaire reading
(MIC), fiber length (FL) and fiber strength (FS). The fiber properties were
measured in the laboratories of The Cotton Fiber Research Section, Cotton
Research Institute according to A.S. T.M. (1967).

Data analysis followed the procedures and methods outlined by
Mather and Jinks (1971) and Falconer (1983) for the computation of
heterosis, potence ratio, inbreeding depression, heritability estimates,
phenotypic and genotypic coefficients of variation and genetic advance at §
% selection intensity.

Heterosis was determined as the percent of deviation of F; hybrids
from its mid-parent (MP) or its better-parent (BP) values as follows:

F, - MP
Heterosis from the mid-parent = ———-——--—--- x 100
MP
F, - BP
Heterosis from the better-parent = =--ween-mmeeemeen X 100
BP
Potence ratio was estimated as follow:
F,-MP
Potence ratio in Fy = —=mceecmae
172 (P, ~Py)
Inbreeding depression was calculated from the formula;
Fi-F;
Inbreeding depression = ----——-eaennun x 100
3

Heritability estimates h , ? (in broad sense} was computed as the ratio
between the genotypic variance to the phenotypic variance by the following
formula:

by’ % = eemreeee x 100
or

OG=VF,-VE

VE=VP+VP;+VF/3

h , * = the broad sense heritability.

O P =the phenotypic variance (variance of F,).

O G = the genotypic variance.
The predicted genetic advance under selection (G.8. %) was computed
according to Johanson et al (1955).

Predicted genetic gain (G.S.)=K. V6P . hZb
Where:
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K + the standardized selection differential (at 5 % selection intensity
equal 2.06). :

Also, this expected gain represented as a percentage of F, mean (G.S.
%) according to Miller et al (1958).

G.S. % =G. 8. /F;x100
Where:

G.S. % = Expected genetic advance.

F; =Mean of F; population.

RESULTS AND DISCUSSION

The performances of parents, F), and F, for all studied traits are

illustrated in Table (1). The data showed that the observed mearns in both
generations differed than the calculated arithmetic means in most traits. The
results cleared that the P; in cross | (Giza 80) was the highest yielding
parent for seed cotton yield, lint yield and lint percentage. The P, (Giza 70)
in both crosses exhibited the best mean performance for micronaire reading
and fiber length. Moreover, cross 1 (Giza 70 x Giza 80), in F; and F;
generations showed the best values for most of the studied traits.
Data in Table (2) illustrated heterosis, inbreeding depression and potence
ratio for yield, yield components and fiber properties in the two crosses. The
values of heterosis versus the mid-parent and better parent were calculated
and the results showed significant positive heterosis relative to mid-parent
for seed cotton yield, lint yield and boll weight in the two crosses. Whereas,
significant negative heterosis relative to mid-parent was found for lint
percentage, seed index, lint index, micronaire reading and fiber strength in
the two crosses. .

Also, heterosis relative to better parent revealed significant positive
heterosis for boll weight in the first cross and micronaire reading in the
second cross, while significant negative values were observed for lint
percentage, seed index, lint index and fiber strength in the two crosses and
seed cotton yield and lint yield in the first cross. El-Okkia et af (1989),
found that the heterosis relative to mid-parent was significant and positive
for seed cotton yield /plant, lint yield /plant and lint index and significant
negative for seed index and lint percentage, while significant negative
heterosis relative to better parent was recorded for lint yield, lint percentage
and lint index. El-Disouqi et al (2000) showed significant negative heterosis
relative to better parent for lint percentage and lint index. Significant
positive heterosis relative to better parent, indicating that the increasing
alleles were more frequent than decreasing (minis) ones, and significant
negative heterosis, indicating that decreasing alleles were more frequent.
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Table 1. Mean performances of parents, F; and F; generations for yield,
yield components and fiber properties of the two crosses.

F, F,

Fraits / Cross | P, P: [ "Actual | Arith. | Actual | Arith.

SCy/p | C1 38.13 60.04 52.74 49.09 52.55 50.91

| (gm) | C2 [ 3813 | 4508 | 47.79 | 416l 41.90 | 44.70

LY’p | C1 14.74 | 24.01 20.29 19.33 20.50 | 19.83

| (gm) | C2 14.74 17.05 17.33 15.90 15.93 16.61
BW C1 2.52 2.9% 3.11 2.76 2.72 2.93

- (gm) 2 2.52 3.06 292 2.79 2.7 2.86

LP Cl1 38.67 | 39.99 38.46 39.33 39.00 38.90

(%) C2 | 3867 | 37.76 36.25 3822 38.02 37.23

SE Cl 10.75 10.71 10.18 10.73 10.32 10.46

(gm) [C2 | 10.75 | 1099 | 1053 10.87 10.40 10.70

LT | c1 | 678 | 714 | 636 6.96 6.61 6.66

| @m) | C2 | 678 | 668 | 599 6.73 6.38 6.36
Ci | 388 | 428 | 347 4.08 3.06 378

MIC 5T 388 | 447 | 397 118 3.93 2.07

oL | CL 3564 [ 3255 | 3539 | 3409 | 3380 | 3474

C2 173564 | 3147 | 3380 | 3356 1 3407 | 33.12

s |11 1026 | 977 | 99 [ 10.02 | 99i 9.99

Cz | 1026 | 9.5 | 962 990 | 1011 | 9.76

Concerning inbreeding depression the results showed significant
positive inbreeding depression for boll weight in the two crosses, fiber
length in cross 1 and lint yield and micronaire reading in cross 2, indicating
the accumulation of additive gene effects which in turn increase the mean
expression of these characters, while it showed significant negative
inbreeding gain for seed index, lint index and micronaire reading in cross 1

" and lint percentage and fiber strength in cross 2.This finding suggested that
the genes which control these characters were not completely segregated.
Gomaa and Shaheen (1995a), found significant positive inbreeding
depression for seed cotton yield /plant and seed index, while it was
significant negative for lint percentage.

Potence ratio was more than unity for lint percentage, seed index and
lint index in both crosses, boll weight and micronaire reading in the first
cross and seed cotton yield and lint yield in the second cross, indicating over
dominance which might have been caused by repuision linkage. In the same
time, the remaining characters exhibited positive or negative values of
potence ratio, less than unity, indicating partial dominance (Abd El-Zaher er
al 2003).

Table (3) shows the genotypic and phenotypic variance, heritability
estimates in broad sense, and expected genetic advance under selection for
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Table 2. Heterosis, potence ratio and inbreeding depression for yield, yield components and fiber properties of the two

Crosses.

Croses 0| S.CY. | LY. B.W. L.P. S.L L.L MIC. F.L. F.S.
jM.P. 744" | 470" | 1268 | 221" | 513" | 862" | -1495" | 3.1 -0.60"

Cross }B.P. -12.16™ | -15.49™ | 401" | 383" | 530" | -1092" | <1057 | 070 | -2.92™

1 E 0.33 0.20 1.49 132 | <2750 | -3.33 -3.05 0.84 -0.24
LED. 1036 -1.03 | 12547 | 140 | -1387 | 3937 | 142" | 449™ 0.50
]M.P. 14.85" | 899" | 466 .| -5157 | -3.13" | -11.00" | -5.02" 0.98 -2.83"

Cross  BP. 6.01 1.64 | -4587 | 626" | 4197 | 1165 | 2327 | 4917 | 624"

P 1.78 1.24 0.48 -4.33 -2.83 -14.8 -0.71 0.16 -0.77
D. 1232 | 808" | 719" | -488" 1.23 651" | 101" | 053 | -5.09"

MP = Heterosis for mid-parent B. P, = Heterosis for better-parent P = Potense ratio
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Table 3. Genotypic (O G) and phenotypic (O P) variance, hentabillty (b p ?) genotypic (G.C.V. %) and phenotypic
(P.C.V. %) coefficients of variation and predicted genetic gam (G.8.) for yield, yield components and fiber
properties of the two crosses,

Cross Traits scY. | LY. | BW, | LP S. L L. L MIC. | F.L. | F.S.

_g’rg__ 88.167 | 13812 | 0124 | 0.781 | 0.118 | 0.096 0.101 1122 | 0.183

S*p | 98.534 | 15410 | 0.66 | 1307 | 0188 | 0170 | 0128 | 1755 | 0.232

1 hi% 8948 | 8961 | 7470 | 50.76 | 63,77 | 5647 | 7891 | 6393 | 78.88
(G70xG. [ G.CV.% | 17.87 | 18.13 | 1295 | 227 333 4.69 8.03 3.13 432
80) PCV.% | 1889 | 19.15 | 1498 | 2.93 420 | 624 9.03 392 234
G.S. 18297 | 7348 | 0837 | 1407 | 0561 | 0833 | 058 | 1745 | 0.783

GS. % 34.818 35.356 23.051 3.608 5.436 8.064 14.697 5.163 7.901

S*g | 14.029 [ 2,008 0036 | 1114 | 0.67 | 0159 0.040 2026 | 0.116

S’p 25.101 3.623 0.082 | 1.602 0.269 0.229 0.074 2.606 0.220

2 h’% 55.89 55.34 43.90 69.54 5308 69.43 54,05 77.74 52.73
C(GT0xG. | GCV.% | 894 8.89 700 | 278 3.93 6.52 5.09 4.18 3.37
) | PCV.% | 119 | 1195 | 1057 | 333 | 495 7.50 6.92 474 |~ 4.64

G.S. 5.768 2.170 0,259 1.813 0.663 0.684 0.303 2.585 0.509

G.S. % 13.766 13.622 9.857 4.769 6.375 10.721 7.710 7.450 5.035
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yield, yield components and fiber properties in the two crosses. Medium to
high values of heritability were detected for all studied traits in both crosses,
which could be due to dominance and espistatic gene effects. This indication
means that the selection for high expression of them on phenotype basis
could be effective. These results were in agreement with those obtained by
Eissa (1996), El-Adly (1996}, Abd El-Hadi et af (2005), Abd El-Bary et al
(2008) and Abd El-Zaher et al (2009).

The estimates of genotypic and phenotypic coefficients of variation
appeared to be higher for seed cotton yield, lint yield, boll weight and
micronaire reading in both crosses 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. -

The expected genetic advance values from selecnon of the desued 5%
of F, population are presented in (Table 3). These data showed that the
expected genetic gains for all studied traits in both crosses were relatively
high except lint percentage trait. Similar results were obtained by El-Adly
(1996) and Abo-Arab et al (1997) who found that the predicted genetic
gains were relatively high for boll weight, seed cotton /plant, lint yield
/plant and seed index.
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