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Selection for earliness index in two segregating
populations of Egyptian cotton (G. barbadense L.)
under late planting
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Abstract:

' Two cycles of pedigree se-
lection for earliness index were
achieved in two segregating
populations of Egyptian cotton
(G. barbadense L.) under late
planting condition. The genetic
materials were the Fy, F3, Fy and
Fs-generations of the crosses
Giza 90/Giza 85 (pop. I), and
Giza85/Giza70(pop.Il).The phe-
notypic coefficient of variation
(CV) of earliness index was large
in the F,-generation and ac-
counted for 18.19 and 34.75% in
pop. I and in pop. II; respec-
tively. However, the CV% of the

respective parents were very low .

reflecting their purity. Broad
sense heritability of earliness in-
dex was very high (0.99 and
0.98) and unreliable in the F,-
generations, which resulted in
high expected genetic advance of
3249 and 61.A44% from the
mean for pop. 1 and pop. II; re-
spectively. After two cycles of
selection the retained genetic co-
efficient of variability was suffi-
cient for further cycles of selec-
tion, and was 16.20 and 11.32%
for pop. I and pop. I respec-
tively, with very large estimates
of broad sense heritabil-
ity. However, the realized

heritability and parent-
offspring regression were 0.4214
and 0.1610 for pop. 1, and 0.3649
and 0.1372 for pop. II;
respectively. In pop. I, the direct
observed gain was significant
(P<0.01) from the bulk sample
(12.25%) and from the better
parent (14.17%). Three superior
families No.56,1 and 234 were
isolated from pop. I and ex-
ceeded significantly the better
parent and the bulk sample in
earliness index and correlated
traits. In pop. II, two superior
families No. 130 and No. 174
showed significant direct gain in
earliness index of 10.82 and
15.91% from the bulk sample,
and 6.70 and 11.60% from the
better parent, respectively. Fam-
ily No. 130 showed significant
{P<0.01) correlated gain from the
better parent of
62.08,67.54,35.92,4.15and 9.63%
for seed cotton yield/plant, lint
vield/plant,number of bolls/plant,
seed index and lint index; respec-
tively.
Introduction
Cotton is the most important fi-
ber crop in the world. Cotton
production in Egypt faces -some
constraints, notably the apparent
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delay by farmers in sowing cot-
ton to gain complete winter crop
before cotton. Date of planting
has been pushed back for at least
one month beyond March;the
optimum  time for  sow-
ing. Therefore Egyptian  cotton
breeders have to develop new
cultivars adapted for late planting
after early winter crops and early
wheat cultivars.Narayanan et al.
(1987) used disruptive mating
and selection for earliness on
three base populations. Disrup-
tive selection and mating cur-
tailed the days to first boll open-
ing up to 25 days. Abdalla
{1990) studied four measures of
earliness to select early mature
and high vielding lines. The re-
sults indicated that, first sympo-
dial node apnd earliness index
were the best criteria for selec-
tion for early mature high yield-
ing lines. Abo El-Zahab and
Amein (1996a,b} reported that
Egyptian cotton genotypes do
differ in their response to the
stress of late planting. Their re-
sults promoted the concept of
comsidering cotton as an alterna-
tive second crop in the traditional
wheat-maize double crops pro-
duction system.El-Ameen (1999)
studied the direct and correlated
response for earliness under fa-
vorable and drought stress condi-
tions in yield and yield attributes
of three Egyptian cotton popula-
tions, Mahdy ef al. (2001) indi-
cated that pedigree selection was
better than selection and inter-
mating at late planting. El-
Defrawy and El-Ameen (2004),
Mahdy et al.

(2006and2007)practiced election
for earliness index at early and
late planting.Mahdy ef al. (2009)
isolated families by selection at
late planting which exceeded the
better parent by 9.35%. The pre-
sent work aimed to study the ef-
ficiency of pedigree selection for
earliness index and its effects on
cotton yield and its attributes.
Materials and Methods

The present study was
carried out at Assiut Univ. Exp.
Farm during the four summer
seasons of 2008 to 2011. The
basic materials consisted of two
F>- populations stemmed from
crosses between four Egyptian
cotton varieties (Gossypium bar-
badense L). Population 1 (PoPI)
stemmed from the cross (Giza-90
x Giza-85) and population II
(PoP II} from (Giza-83 x Giza-
70).Season 2008; Fi-generation:
The two aforementioned popula-
tions in the F, generation were
sown on May, 1% in spaced
plants, in rows 60 cm apart and
40 com between hills within a
row. After full emergence three
weeks after planting, the hills
were thinned to one plant /hill.
In the four seasons the recom-
mended cultural practices for
cotton production were adopted
throughout the growing season,
except for nitrogen fertilization.
Half of the recommended dose of
nitrogen for cotton production
was added after thinning and be-
fore the first irrigation. Data were
recorded on 307 and 247 plants
from pop 1
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and 1I; respectively. At the end of
growing season two picks were
done on single plants. The re-
corded traits in all seasons were;
seed-cotton yield/plant, g. lint
yield/plant, g., lint percentage,
number of bolls /plant, boll
weight, g, seed index, lint index,
earliness index (measured as
weight of the first pick / weight
of the two picks), and days to
first flower . The best 30 and 25
plants for earliness index from
pop I and pop II, respectively
were saved. After ginning, five
seeds from each of the 307 plants
of pop I, and from each of the
247 plants of pop II were bulked
to give an unselected bulk sample
for each population. In season
2009; Fi-generation; the selected
plants from pop I and pop II,
along with the two parents and
the unselected bulk sample were
sown on May, 1* in two separate
experiments. A  randomized
Complete Block Design of three
replications was used. The plot
size was one row, 4 m long, 60
cm apart and 40 cm between hills
within a row. After full emer-
gence, seedlings were thinned to
one plant per hill. After the two
picks the best 20 plants from the
best 20 families for earliness in-
dex were saved from each popu-
lation. Season 2010, F4. genera-
tion: The weather was very hot in
this season all over the country,
and the infestation of boll worms
was very heavy. Hence, data
were not recorded, and the two
experiments were repeated in the
next season of 2011 in the Fs —
generation. In season 2011; Fs

generation; sowing date was on
May, 1%, 2011, Experimental de-
sign and the plot size were as the
previous season. Each experi-
ment involved the selections, the
two parents and the unselected
bulk sample. Data were subjected
to proper statistical analysis ac-
cording to Steel and Torrie
(1980).
Genotypes means were compared
using Revised Least Significant
Differences test (RLSD) accord-
ing to El-Rawi and Khala-
falla(1980).The henotypic (pev
%) and genotypic (gev %) coeffi-
cients of variability were calcu-
lated as outlined by Burton
(1952). The phenotypic (c°p),
genotypic (o°g) variances, and
heritability in broad sense (H)
were calculated according fo
Walker (1960). Narrow sense
heritability was calculated as
parent-offspring regression ac-
cording to Smith and Kinman
(1965). Realized heritability (h%)
was calculated as; 2 = R / §
(Falconer, 1989); where R = re-
sponse to selection and S = selec-
tion differential.
Results and Discussion
1- Description of the base
populations:

The characteristics of the
two base populations (Table 1)
indicated sufficient coefficient of
variability in the F, of pop. 1
(18.91%) and in pop. I (34.75%)
in the criterion of selection;
earliness index. The coefficient
of variahility (CV) of the other
traits ranged from 6.12 to 46.39%
in pop. I, and from 12.03 to
46.35% in pop. II for days to first
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flower and lint yield/plant; re-
spectively. Otherwise, the CV of
al} traits of the four parents was
very low, except for lint index
reflecting the high purity of the
parents. Broad sense heritability
estimates were very high except
for lint index in pop. I 0.57)
which was intermediate, In con-
sequence, high and unreliable
estimates were obtained for ex-
pected gains in percentage of the
F;-mean.

2- Pedigree selection for earli-
ness index:

2.1- Variability and heritability
estimates:

Mean squares of the se-
lected families for earliness index
and the other traits were signifi-
cant (P<0.01) after two cycles of
selection in the two populations
(Table 2). The pov and gev of
earliness index were 16.25 and
16.20% for pop. I, compared to
11.53 and 1132% for pop. II;
after two cycles of selection.
Such genetic variability in the
two populations was sufficient
for further cycles of selection for
earliness index. The close esti-
mates of gev and pev resulted in
very high unreliable estimates of
broad sense heritability, which
reached to 99.41 and 96.41% for
pop.I and II; respectively. This
could be due to two main causes;
firstly, evaluation of the selected
families at one site for one sea-
son inflated the families mean
Squares by the confounding ef-
fects of the interactions among
families, years and location. The
second cause is the preponder-

ance of dominance and over-
dominance in the early segregat-
ing generations.

Otherwise,the realized heritabil-
ity of earliness index in pop. I
was 0.4214. Likewise, narrow
sense heritability as calculated
from regression of offspring on
parents was (11610 (Table 2).
The great and wide differences
between broad sense heritability
estimates as calculated from the
expected mean squares, realized
heritability and parent offspring
regression could be due to the
two main causes mentioned be-
fore, in addition to that the real-
ized heritability and parent off-
spring regression depend only
upon the additive variance; the
variance transmitted from gen-
eration to generation. The only
criticism of realized heritability
estimates in this research is the
calculation of the selection dif-
ferential in a season and genetic
gain in another season, in which
the genotype by environment
interaction could affect these es-
timates.  Heritability estimates
from parent-offspring regression
could also be affected by geno-
type-environment interaction, in
which the parents and offspring
were grown in two different sea-
sons. Generally, it could be con-
cluded that the realized heritabil-
ity and regression of offspring on
parent's estimates were more re-
liable than the broad sense
heritability estimates. In pop.II,
the realized heritability estimate
and parent-offspring regression
were low compared to the very
high estimates (96.45%) of broad
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sense heritability of earliness in-
dex.The gcv of the other traits
ranged from 5.84 for lint per-
centage to 28.42% for lint
yield/plant in pop.], and from
6.14 to 25.05% in pop.II for the
same respective traits. Heritabil-
ity estimates in broad sense of
the correlated traits were very
high in the two populations.
Singh et al. (1995) found signifi-
cant genotypic differences for all
traits in the F; and Fs-
generations. Lioyd and Bridges
(1995) practiced selection at
conventional and late plantings
and found significant genotypic
variation for all traits. Nassar et
al. (1998) reported broad and
narrow sense heritability for days
to first flower of 46.63 and
8.11% in a cross and 31.74 and
11.5% in another cross. Mahdy
et al. (2006) indicated that the
gev after two cycles of selection
for earliness index ranged from
16.06 and 19.16%.

2.2- Means and observed gain:

2.2.1- Means and direct ob-
served gain for earliness in-
dex:Mean earliness index ranged
from 68.51 to 91.08 with an av-
erage of 80.81% for pop.I (Table
3), and from 54.33 to 89.05 with
an average of 75.39% for pop.Il
{Table 6). Such wide variability
is sufficient for further cycles of
selection for earliness index at
late planting.The direct observed
gain from the unselected bulk in
pop. I (Table 4) was significant
(P<0.01) for 16 families, ranged
from 6.46 for family No. 227 to
27.18% for family No. 234 with

significant (P<0.01) average of
12.25%. Furthermore, 17 out of
the 20 selected families for earli-
ness index showed significant
(P<0.01) observed gain from the
better parent (Table 5) and
ranged from 2.74 to 29.36% with
a significant (P<0.01) average of
14.17%. The observed gain from
the bulk sample in pop.Il (Table
7) indicated that 12 families ex-
ceeded significantly (P<0.05 to
P<0.01) the bulk sample in earli-
ness index. The increase in
earliness index ranged from
3.17% for family No. 101 to
22.02% for family No. 87 with
an average of 3.30%. However,
only eight of these families {Ta-
ble 8) showed significant
{(P<0.05 to P<0.01) observed gain
from the better parent Giza 83
ranged from 3.13% for family
No. 89 to 17.48% for family No.
87 with negative average of -
0.41%.These results indicate that
pop.l (Giza 85 x Giza 90) (Long
staple x Long staple cotton) was
more responsive to selection for
earliness index than pop.II (Giza
83 x Giza 70) (Long staple x ex-
tra long staple). This may be due
to that Giza 70 is more adapted to
the northern Delta of Egypt than
Giza 83. Furthermore, the re-
tained genetic variability in earli-
ness index in pop. I (Giza 85 x
Giza 90) was (16.20%) more
than in pop.I(Giza 83 x Giza
70), which was 11.32%(Table 2).

2.2.2- The correlated gains in
population 1 (Giza 85 x Giza
90):Selection for earliness index
in pop.I in general increased seed
cotton yield/plant, seed index and
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decreased days to first flower
(Table  3). Seed cotton
yield/plant ranged from 42.35 to
99,70 with an average of 69.76 g.
compared to 69.50 and 65.09
g/plant for the bulk sample and
the better parent Giza 90. Lint
yieid/plant ranged from 14.10 to
37.12 with an average of 22.79g.
The average of the 20 selected
families was less than the bulk
sample in lint yield/plant, lint
percentage, number of bolis/plant
and lint index. But, the average
in general masked the superiority
of many families, which the
plant breeder seeks for.The corre-
lated gain in seed cotton
yield/plant as calculated from the
bulk sample (Table 4) was sig-
nificant (P<0.01) for eleven
families and ranged from 3.22 to
43.45%. These families showed
significant (P<0.01) observed
gain from the better parent Giza
90 which ranged from 10.22 to
53.17%. Also, 7 and 10 families
for lint yield/plant, one and two
for lint percentage, 8 and 12 for
boll weight, 5 and 3 for number
of bolls/piant, 16 and 15 for seed
index, 8 and 9 for lint index and
12 and 17 families for days to
first flower showed significant
correlated observed gains from
the bulk sample and the better
parent; respectively (Tables 4
and 5).1t should be indicated that
two cycles of selection for earli-
ness index in pop, I; resulted in
many superior early and high
yielding families. The best supe-
rior family was family No. 56
which showed direct and indirect
genetic gains of 26.52 and

28.68% for earliness index, 43.45
and 53.17% for seed cotton/plant,
5570 and 7028 for lint
yield/plant, 8.51 and 11.13% for
lint percentage, 29.59 and
37.85% for boll weight, 10.69
and 545% for number of
bolls/plant, 10.58 and 10.10% for
seed index, 25.68 and 29.74% for
lint index and -10.04 and -
17.72% for days to first flower
from the unselected bulk sample
and the better parent; respec-
tively Furthermore,families No. 1
and No. 234 were also promising
superior families.

2.2.3-The correlated gains in
populationll(Giza83xGiza70):The
correlated gains accompanied
selection for earliness index as
calculated from the bulk sample
and the better parent are pre-
sented in Tables 7 and 8.The av-
erage correlated gains were not
significant and negative for seed
cotton yield/plant (-1.4%), lint
yield/plant (-1.25) and boll
weight (-4.11%) from the bulk
sample. Also negative correlated
gains as calculated from the bet-
ter parent for lint percenmtage
were -0.58% for boll weight; -
9.35% and for lint index; -9.82%.
However, it was significant for
seed cotton and lint yield/plant
and accounted for 9.44 and
8.51%; respectively. Most of the
families which showed positive
and high direct observed gain in
earliness index in pop. II; showed
adverse negative correlated gains
in yields and some other traits,
However, two families, No. 130
and No. 174 showed significant
(P<0.01) direct gain in earliness
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index, and correlated gains in
most traits. The promising family
No. 130 showed correlated ob-
served gains of 4602 and
52.46% from the bulk sample,
and 62.08 and 67.54% from the
better parent for seed cotton and
lint yield/plant; respectively.It
should be indicated that the two
populations responded differently
to selection of earliness index,
and pop.l (Giza 85 x Giza 90)
was more responsive to selection
than pop.JI (Giza 83 x Giza 70).
Narayanan et al. (1987) noted
that two cycles of disruptive mat-
ing and selection for earliness
curtailed the days to first boll
opening up to 25 days. Abdalla
(1990} in the Sudan indicated
that the first sympodial node and
earliness index were the best cri-
teria for selection for early high
yielding lines with good fiber
guality. El-Ameen (1999) indi-
cated that the correlated re-
sponses in seed cotton yield/plant
and lint yield/plant were better
when selection practiced for days
to first flower under stress than
under favorable condition. Ma-
hdy et al. (2001) after two cycles
of selection for days to first
flower, found increase in earli-
ness of -4.28 and -2.84% at early
and late plantings. Mahdy et al.
(2006) after two cycles of selec-
tion for earliness index in two
populations at early and late
plantings, obtained early families
than the earlier parent by
15.28%, and out yielded the bet-
ter parent by 27.96% in seed cot-
ton yield/plant, 15.55% in lint
yield/plant, 37.5% in number of

bolls/plant in the first population
at early planting. In late plant-
ing, the best family was earlier
and out yielded the betier parent
in yield. Similar, results were
obtained in the second popula-
tion.Mahrous(2008)indicated that
selection at late planting can iso-
late new adapted lines to late
planting.
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Table 1 . Means, phenotypic coefficient of variability (CV %), heritability in
broadsense(H;) and expected genetic advance {(AG) of the F, base
_populations [ and II for the studied traits; season 2008,

Seed | Lint No. | Boli L Days
Ttem ield yield Lint of |weight,| Seed Earliness| to
¢ /ylan /plant,[percentage|bolls | g. (index index index | first
P .t’ g /plant flower
Fp -
population
1
Mean 4 SE | 092[1941] 3350 [20.89] 2.73 [9.34[4.70 [ 76.94 [63.53
ean £1.33]20.51) +0.18 |£0.47] 0.02 (0.07/+0.03] =0.83 |+0.22
CV% 140.87/4639] 946 [39.03] 14.94 [12.9512.57] 18.91 | 6.12
H, 0991097 064 093] 0.79 |093]057| 098 | 0.72
AG/Mean%)| 71.17179.01] 10.69 |63.61] 21.14 {21.29]12.67] 32.49 | 7.81
Giza 90
Mean & SE | 12-60[23.07] 3177 [27.60] 2.64 [9.96 [4.65 [ 72.88 [7032
A +0.58(+0.35( +0.39 [£0.31] £0.03 {+0.06/£0.09] +0.5 |+0.45
CV% |355]684| 551 |500] 483 [249(872| 3.07 | 2.86
Giza 85 :
Mean & Sg | 00 % | 19-15] 32.43" [24.16] 2.47 [9.01[433] 67.88 [73.87
an 0.49 {+0.37| +0.45 |+0.63{ 20.05 [+0.08{£0.08] 0.5 [+0.56
CV% |3741866| 626 [11.65 9.49 13.94[872] 330 |2.80
F, -
popalation
Il
Mean 4 SE | Mcan]60.04[21.82 36.56[22.74 12.68 {9.00 [5.24  [68.02
+ SE [+1.68|20.65  |+0.31[£0.66 [+0.03(£0.08/+0.07 [+1,51
CV% 143.86]46.35| 13.48 |[45.76] 16.17 ]14.75)21.18} 34.75 |12.03 ]
H, 0991097 073 |097] 081 [0511075| 099 | 0.93
AG/Mean%}77 538060 17.66 |79.69 23.45 [24.11[28.46| 61.44 [20.02
Giza 83
Mean & SE | ©9-91] 2429 34.74126.64]  2.63] 9.65] 5.14]  70.63] 71.22
an +0.71] £0.39]  +0.42]20.32] +0.03|20.09+0.09] 20.59} +0.47
CV% 0717039 042 1(032] 0.03 [0.09[0.09] 0.59 |0.47
Giza70
Mean 4 SE | 53-88] 20.16 37.46]18.29] 2.97] 9.78] 5.88] 73.18] 72.29
a +0.60|+0.37]  +0.69|+0.44] £0.05+0.08(x0.15] +0.59] £0.53
CV% |144]3.04| 222 |[3.62) 7.71 |2.96)6.59] 1.05 | 1.00

AG = The expected genetic advance from selectien 10 % superior plants.
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Table 2, Mean squares, broad sense heritability(H),genotypic (GCV%) and phenotypic coefficients of  variability (PCV%) of the selected

families for earliness index it population [ and IE, {season 2011).
Mean squares
8.0.V [df| Seedcotton | Lintyield Lint No. of bolls;  Boll Seed | Lint | Earliness ) Daystofirst
yield /plant, g, | /plant, g | percentage fplant  |weight, g | index | index index flower
Reps | 2 1.081 0.057 0.399 0.075 0.00 | 0.00 | 0.024 | 0.959 0.254
P Famjlies| §56.002" 92.523 9,802 | 62079 | 0.195 | L9468 111200 | 173.12° | 76.667
Error 44 0,825 0.246 0.306 0.625 0,005 | 0.005 | 0.019 | 6772 0.715
GCV % 26.07 28.42 5,84 8.93 1L.70 1 957 | 13.79 | 1620 9.90
PCV % 26.08 28.49 6.18 921 12,11 960 | 1420 | 16.25 9.96
H% 99.94 99 52 89.26 97.09 9338 | 9929 | 9424 | 9941 98.87
Realized b Cc2 42.14
Paren- off
sorine reeh? c2 16.10
Reps |2 0.046 4.721 8.319 1.415 0.029 | 0011 | 033 1.229 7.072
Families[22] — 745.663" 82,127 113267 | 96202 1 0247 [3.547 [1.179° ] 19579" | 169.708 "
POPII Emor 44 4237 6.788 0.861 1,051 0012 | 0.036 | 0.053 [ 2.391 1,981
GCV % 24.64 25,05 6.14 24.53 9.97 1217 § 1407 1 1132 10.50
PCY % 24.86 2541 6.83 24.93 1075 | 1235 1512 | 11.53 10.67
H% 98.31 97.19 80.90 9676 | 8602 | 30 | e173 | 964 97.01
Realized h® c2 36.49
Paren -off
sorine ree. bt Cc2 13.72

**Significant at 0.01 levels of probability.
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Table 3 . Means of the studied traits of the selected families for earliness index in population I ;(season

2011).
Crlteru_m 0 Correlated traits
selection
i:fn Lint No. | Boll Days
Fam.NO Earliness yield yield Lint of | weight, .Seed lLint to

: index fplant, /plant, | percentage | bolls | g. index | index | first
g B fplant flower

1 80.83 ] 94.83 | 32.59 3437 135301 269 [ 9.54 | 5.00 | 6734

18 8268 | 73.33 | 22.05 3007 | 2686 | 273 | 928 | 399 [ 65.74
36 88.17 ] 72.62 | 25.34 3490 | 2665 273 | 991 | 532 | 66.84
45 81.07 | 5437 | 18.13 3335 [ 24771 220 | 9.56 | 479 | 64.29
56 91.08 | 99.70 | 37.12 3723 [ 3442 ] 280 [1014 | 602 | 62,56
76 7726 | 5044 | 1526 | 3025 [ 2173 | 232 [ 972 | 422 | €7.82

81 8843 [ 79.54 [ 25.73 3236 | 2949 | 270 | 11.05 | 5.29 | 64.24
94 8859 | 6220 | 2110 | 3392 (22930 271 [10.10] 5.18 | 61.56
101 70.53 | 71.74 | 24.30 3388 [ 2345 ] 3.06 | 9.68 | 4.96 | 72.69
110 7688 | 42.35 [ 1410 | 3328 1721 | 246 | 9.82 | 4.90 | 68.95
115 79.11 | 5383 | 1697 3153 [ 2101 | 2.56 | 9.43 | 434 | 69.40
137 7160 | 58.95 | 18.74 3179 [ 2868 | 2.06 | 876 | 4.08 | 75.15
193 82,11 | 81.13 | 26,36 3249 [33.14] 245 | 788 | 3.79 { 69.31
195 7272 | 16.66 | 25.83 33.69 [ 27751 276 [10.12] 5.14 | 76.62

227 7664 | 79.94 | 24.07 3012 | 2751 ] 291 | 9.76 | 4.21 | 69.43 |
234 91.56 | 9471 | 29.97 3164 | 3420 277 [1091 [5.05 | 62.21
262 7793 | 5657 | 1832 | 3238 [ 2708 ] 209 | 5.10 [ 436 | 70.10
294 9081 | 5752 | 17.97 3125 [2372] 243 [1027] 4.67 | 63.38
299 7975 | 72.30 | 23.23 3212 2636 274 [10.05] 4.76 | 66.39
300 68.51 { 62.38 | 18,69 2997 | 2489 | 251 |} 7.91 | 3.39 | 7533
Average 8081 | 6976 | 22.79 | 3253 | 2686 | 259 | 6.65 | 4.66 | 67.97
Bulk 7199 | 69.50 | 23.84 34.31 26.56 | 2.62 | 9.17 | 479 | 69.54 |

G 6772 | 65.09 | 2180 [ 3350 [ 24971 261 | 921 | 464 | 76.03
GR5 7078 § 6109 | 18.90 30.94 [ 2225 | 275 | 832 | 3.73 | 79.77
Rev.LSDD.05 1.30 134 | 073 0.82 107 | 010 (o010 [ 020 125
Rev.LSD0.01 1,71 1.77 | 0.97 1.08 154 | 044 { 0.14 | 027 | 165
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Table 4. Observed direct and correlated responses after the second cycle of pedigree selection of the

selected families for earliness index measured in percentage from the unselected bulk in population I;

(season 2011),
Criterion
of Correlated traits
selection
Seed R
Lint No. of
Fam. Earliness ﬁgf; yield | Lint | bolis w‘:i‘:;t’ Seed | Lint Dg:tm
NO index Jolent, /pl;mt, percentage | /plan z index,g. | index,g. flower
g .
1 1228" | 36.45" | 36.70" 0.17 3291 267 | 403" | 438" | -3.16"
18 i4.85 | 5517 1 -7.51 -12.36 .13 | 420° | 120 | -16.70 | -5.46
36 2248 | 449 | 6297 1.72 034 [ 4200 | 8.07 | 1L06 | -3.88
45 1261 | 22177 | -23.95 -2.80 -6.74 | -16.03 | 425" 0.00 -7.55"
56 2652 | 4345 15570 | 851" 12959 | 10.69" | 10.587 | 25.68™ | -10.04™
76 732" | 2742 | -3599 | .11.83 | -18.19 | -11.45 | 6.00" | -11.90 | -247"
81 284" 114457 7937 -5.68 11037 305 | 2050™ | 1044 | -7.62"
94 23.06" | -10.50 | -11.49 -1.14 -13.67 | 344 10147 | 814" | -11.48"
101 -2.03 322" | 193 125 1171 | 1679 | 556" | 355 4.53
110 6.79" | -39.06 | -40.86 3.00 3520 ¢ -6.11 | 7.09" 2.30 -0.85
115 089 | -22.55 1 -28.82 -8.10 22090 | 229 | 284 | -9.39 -0.20
137 -0.54 -15.18 | -21.39 -7.34 7.98° [ -2137 | -447 | ‘148 8.07
193 1406 [16.73 | 1057 | -5.30 2477 | -6.49 | -14.07 | -20.83 -0.33
195 1.01 1030" {835 | -1.81 448" | 534" [ 1036 | 731 10.18
227 15027 | 0.96 -12.21 358 | 1107 | 643 | -12.11 -0.16
234 7. 36.27 | 25.71 -7.78 28777 | 5737 | 1897 | 543 | -10.54
262 8.25 -18.60 | -23.15 5.63 1.96 | 2623 | -0.76 | -8.98 0.81
294 26,14 | -17.24 | -24.62 -§.92 -10.6% | -7.25 | 1200 | -2.51 -8.86
299 10.78° | 4.03 | -2.56 -6.38 -0.75 | 4.58° | 960" | -0.63 -4.53"
300 -4.83 1024 [ 2160 | -12.65 629 | -420 | -13.74 | -29.23 §33
Average 1225 | 5.51 4,40 -5.19 1.13 -1.15 | 523 | -2m 226
Rev.LSDO.05% 1.81 1.93 3.06 2139 4.41 1.32 1.09 4.18 1.80
Rev.LSDO.01% 2.38 255 | 407 3.15 5.80 534 1.53 5.64 237

* and ** significant at 0.05 and 0.01 levels of probability ;respectively.
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Table 5. Observed direct and correlated responses after the second cycle of pedigree selection of the
selected families for earliness index measured in percentage from the better parent in papulation I; (

season 2011).
Criterion )
of Correlated traits
selection
Seed Lint
; cotion p : No.of | Boll . Days
Fam.NO E?:Eg:ss yield /;i:]ft. peml::rr:::age bolls [weight, g in?i::cdg mgelil&tg to first
/plant, ' /plant i "= flower
8. &
1 1420”7 | 45.69™ | 49.50™ 2.60 413771 218 | 3.58" | 776" 1 ;3»-
18 16817 | 12.66 115 1024 | 7.57 073 | 076 | o i 303
36 24577 111577 16247 | 4187 | 6737 | -073 | 7.60" | 1466 12.09"
45 14.547 | -16.47 | -16.83" 045 -0.80 | -20.00 | 3.80" 3.23 | 4 ;' =
56 28687 | 53.477 | 70287 | 11137 | 37857} 5457 | 10107 | 29747 | |, 2
76 916" | -22.51 | -30.00" 9.70 -12.98 | -15.64 | 5547 | 905 10 ;;o“
81 24.94" | 22.20" | 18.03" -3.40 18.10" | -1.82 | 19.98" | 14.01™ 15 51
94 25.16™ | -444 | 3217 1.25 817 | -145 | 9.66" | 11.64" 19 03
101 035 10227 11477 .13 609 | 1127 510" | 690" | -4.39"
110 8627 | -34.94 | -35327 0.66 3108 1 -1055 | 6627 | 5607 | -9317
115 177" | -1730 | 22167 | -5.88 -1586 1 691 | 239" | 647" | 4™
137 1.16 943 | -14.04 5.0 {14867 | -25.09 | 4897 | o ooe | 116
193 16.01" | 24.647 1 2092 -3.01 32927 | <1091 | 40 | g3 | 884
195 17787 | 18.49™ 0.57 1L13% | 036 | 988" | 10.78" | 0.73
227 828" | 22817 | 1041™ 21009 | 1017 | 5.82° | 597 | 927" | -8.68"
234 BRAg | 4551 | 37.48™ 555 136967 | 073 | 1846 | 8.84" 18.18"
262 10.10™ | ~13.09 | -15.96"" -3.34 845" | 2400 | -119 1 -6.03" | -7.807
294 28.30" | -11.63 | -17.57" | -6.72 501 | -1164 | 11517 | 065 | e
209 1267 | 11.08" | 656~ -4.12 557 | 036 | 992" | 259 " '68..
300 3.21 416 | -14.27 -10.54 032 | 873 | 410" | ap0q | 092
Average 417" | 7177 | 4.547 -2.90 757" | 582 | 478" 043 | o ;0«
Rev.LSDO.OS | 1.84 2.06 3.35 2.45 469 | 3.64 1.09 431 1.64
Rev.LSDO.01 | 242 272 4.45 3.22 617 | 5.09 1.52 5.82 217

I

* ¥ and ** significant at 0.05 and 0.01 Jevels of probability jrespectively.
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Table 6. Mcans of the studied traits of the sclected familics for earliness index in population II; (season

2011).
ci:’f:n Lint No. | Boll Days
Fam.No eld yield Lint of | weight, | Seed | Lint | Earliness to
am. Y /plant, | percentage | bolls | g. index | index | index first
/plant,
£ /plant flower
&
10 48.57 | 16.98 34,92 1616 | 3.01 [ 10.10! 543 80.54 75.17
i6 71.19 | 20.59 28.94 2721 262 | 827 | 3.37 86.56 80.73
87 6842 | 21.30 3111 22431 305 | 987 | 446 89.05 62.79
89 5073 | 17.08 33.64 1516 | 335 110461} 531 78.17 72.46
95 73.48 24.24 32.97 2592 | 2.84 9.06 | 446 75.77 81.43
101 94,11 | 30.5%0 3284 3066 | 3.07 |10.73| 525 75.29 | 62.60
105 5829 | 17.47 29.97 2079 | 2.81 9,70 | 4.15 6447 | 7832
106 66.97 | 21.77 3251 2275 | 294 | 762 | 3.67 64.51 67.54
107 3347 | 1133 33.86 1125 | 298 948 | 4.86 54.33 68.55
109 67.96 | 23.63 3477 2839 | 240 | 10.13| 540 71.10 | 86.86
113 54.47 17.44 32.04 r23.07 2.37 899 | 424 76.92 65.58
114 64.07 t 2040 3184 22627 2.83 10.05) 4.70 64,11 73.91
130 100.07 | 34.06 34.04 3292 3.04 |10.80] 558 80.88 82.83
155 68.71 | 21.80 31.71 2278 | 3.02 8.50 | 395 79.23 §5.17
174 90.97 | 31.01 34,10 3447 264 | B70 | 4.50 84.59 | 88.78
185 58.84 | 18.87 32.06 2746 | 215 | 725 | 342 76.43 73.09
191 7223 | 22.03 30.50 2348 308 | 997 | 437 84.65 68.09
197 46.42 17.97 38.66 1752 | 2.65 734 | 4.64 72.76 78.52
200 77.79 | 25.08 32.23 2746 | 2.83 11151 53] 73.56 81,52
206 84.57 27.18 32.15 27.64 | 3.06 9.84 | 4.67 75.01 70.91
Average 67.57 | 22.06 32.74 24014 284 | 940 | 459 75.39 | 75.24
Bulk 68.51 | 22.34 32.60 2504 | 274 | 935 | 453 72.98 78.60
G83 61.74 | 20.33 32.93 2422 | 255 1037 [ 5.09 75.80 81.22
G70 56.15 | 18.20 32.43 1769 | 318 | 944 | 453 69.87 | 74.09
Rev.LSDO.OS | 3.04 1.31 1.37 154 | 016 [ 028 | 034 2.29 2.08
Rev.LSD0.01 | 4.02 1.73 1.81 2.04 0.21 437 | 045 | 3.02 2.75
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Table 7. Observed direct and comrelated responses after the second cycle of pedigree selection of the
selected families for earliness index measured in percentage of the unselected bulk in population II;

(season 2011).
C;ﬁtggr?f Cotrelated traits
Seed . . No. of
Fam.No Earliness | cofton |Lintyield] Lint bc;lls Boll Seed Lint Days to
) index yield |/plant, g. |percentage weight, g.| index ,g. | index ,g. | first flower
folant, g. /plant.

10 1036 { -20.13 [ -23.99 [ 7.12° [-3546| 9.85 | 8.02 [ 1987 | -436
i6 18.61 3.88 -7.83 1123 | 867 | 438 | -11.55 | -25.61 271
87 22,02 0.16 -4.66 457 |-1042; 1131 | 556 | -1.55 | -20.11"
89 711 -25.97 | -23.55 3.19 [-3946] 2226 | 11.87 | 17227 | -7.817
95 3.82° 7220 | 850 1.13 [ 351 3.65 2310 | -L.5% 3.60
101 317 3733 1 3832 | 0.74 |22.44; 12.04 | 1476 | 1589 | -2036
105 -11.66 -1494 | -21.80 | -8.07 [-1697] 2.5 3.74 | -8.39 -0.36
106 -11.61 -2.28 2,55 -0.28 |-9.15| 730 | -18.50 | -18.98 | -14.07
107 2555 | -51.16 | -49.28 3.87 (-55.07] 8.76 1.39 728 | -1279"
109 -2.58 -0.83 577 6.66 [13.38 ¢ -12.41 | 834" [1921" 10.51
113 540" 2052 | 2193 | 172 |-787] -13.50 [ 385 | -6.40 | -16.56
114 -12.15 -6.51 -8.68 2233 ]-9.66 | 3.28 7.49" 3.75 597
130 10.827 [ 46.02" 15246 | 4427 (31471 1095 [ 1551 |23.18 5,38
155 8.56 0.26 242 273 190371022 | 909 | -12.80 8.36
174 1591 | 3274 | 38.81° | 4.60 |37.66 | -3.65 -6.95 -0.66 12.95
185 473" 14,14 [ <1553 -1.66 [966 | 2153 | -22.46 | 2450 | -7.017
191 1599 5.40" -1.39 544 | 623 1241 | 663 | -3.53 | -13.37
197 -0.30 232.26 | -19.56 | 1859 |[-29.75] -3.28 | -21.50 [ 2.43 -0.10
200 0.79 1351 | 12267 | -1.13 966 | 328 | 1925 | 17227 372
206 278 2341 12167 | -1.38 (1038 ] 11.68 | 524 | 3.09 -9.78"

Average 330 -1.40 -1.25 043 [-4.117] 345 0.53 1.32 427"

Rev.LSD0.05|  3.14 4.44 5.86 420 [ 615 584 2.99 7.51 2,65
Rev.LSD0.01]  4.14 5.87 7.74 5.55 | 815 | 7.66 3.96 9.93 3.50

and ** significant at 0.05 and 0.01 levels of probability ;respectively.
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Table B. Observed direct and correlated responses after the second cycle of pedigres selection of the
selected families for earliness index measured in percentage of the better parent in populationil.
* and ** significant at ¢.05 and 0.01 levels of probability ;respectively.

riterion o

Correlated traits

selection

Earli ci‘:te:n Iii‘;(t‘ Lint Ne.of | Boll Seed Lint Days to

Fam. No, ?‘d':“’ss yield /Y{" m bolls | weight, | . d°° . dm first
index /plant, I3 gan percentage Iplant g index,g. | index,g. flower

4

10 625 | -21.33 ] -16.48 6.04 -3328 | 535 { 260 6.68 1.46
16 1420 [ 1531 | 1.28 -12.12 [ 1235 | -17.61 | -20.25 | -33.79 8.96
87 17487 11082 | 4.77 -5.53 739 1 409 | 482 | -12.38 | -15.25
89 3.13° | -17.83 | -15.99 2.16 -37.41 | 535 0.87 4,32 -2.20
95 -0.04 | 19.027 | 1923 0.12 7.02 [ -1069 | -12.63 | -12.38 9.91
101 -0.67 |5243 ;5199 | 027 26.59 | -3.46 3.47 3,14 | -15.51
105 21495 | -5.59 | -14.07 -8.99 <1416 | -11.64 | -6.46 [ -18.47 571
106 -14.89 | 847 | 7.08 -1.28 607 | 755 | -26.52 | -27.90 | -8.84"
107 2832 | 45719 | -44.27 2.82 -53.55 | 629 | -8.58 452 | -7.48
109 620 [10.07 [ 1623 | 559 11722 | -2453 | -2.31 6.09 17.24
113 1.48 178 | -14.22 -2.70 475 [ -2547 | -13.31 | -16.70 | -11.49"
114 -15.42 3.77 0.34 -3.31 661 | -11.01 | -3.09 -7.66 -0.24
130 6.70° | 62.08 | 67.54" | 3.37 35927 | 440 | 415 [ 963 | 11.80
155 453 [1126 ] 723 -3.70 595 | -5.03 | -18.03 { -22.40 14.95
174 11607 | 47.34 | 5253 3.55 42327 1 1698 | -16.10 | -11.59 | 19.83
185 0.83 470 | -7.18 2.64 13.38 | -32.39 | -30.09 | -32.81 -1.35
191 1168 | 1699 | B.36 -1.38 306 | -3.14 | 3.86 | 1415 | -8.10
197 -4.01 2481 [ -11.61 | 17.40° | -2737 | 1667 | 2922 | -8.84 5.9%
200 296 26007 | 23.36 2.13 13.38° | -11.01 | 7.52° 4.32 10.03
206 -1.04 | 3698 | 33.69 -2.37 1412 | -3.77 -5.11 -8.25 -4,29
Average 054 | 944 | 851 -0.58 -0.87 | -10.69 | -9.35 -9.82 1.55
Rev.LSDOOS | 3.02 4.92 6.44 4.16 6.36 5.03 270 6.68 2,81
Rev.LSD0.01 | 3.9% 6.51 8.51 5.50 8.42 6.60 3.57 .84 3.71
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