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Abstract:

Two cycles of pedigree se-
lection for earliness index and
lint yield/plant were achieved in
two populations of Egyptian cot-
ton {G. barbadense L.} under late
planting condition. The genetic
materials were the F6, F7 and F§-
generations of (Giza 80 x Pima
56)/Giza 91 (pop. 1) and Dan-
dara/Giza 80 (pop. II). The geno-
typic coefficients of variation
(gev) in the F6-genreation were
13.35 and 14.69% for earliness
index, and 23.70 and 27.60% for
lint yield/plant for pop. 1 and
pop. II; respectively. The re-
mained gcv after two cycles of
pedigree selection were 8.12 and
10.60% for earliness index, and
2259 and 21.50% for lint
yield/plant for pop. I and pop. II;
respectively. The respective real-
ized heritability was 0.4550 and
0.2731 for earliness index, and

0.4128 and 03970 for lint
yield/plant. The average direct
observed gain was significant
and accounted for 5.59 and
3.80% for earliness index, and
6.68 and 5.45% (ns) for lint
yield/plant from the bulk sample
for pop. 1 and 1L; respectively.
Two promising superior families
were isolated from each popula-
tion in both of earliness index
and yield. For example, concern-
ing earliness index, the best supe-
rior family No. 175 showed sig-
nificant (P<0.01) observed gains
from the better parent of 26.81,
49.99, 18.17, 9.87, 43.19 and
13.78%  for seed cotton
yield/plant, lint yield/plant, lint
percentage, seed index, lint index
and earliness index; respectively.
Key words: Egyptian cotton, late
planting, pedigree selection, ob-
served gain, realized heritability,
parent-offspring regression.
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Introduction:

Cotton production in Egypt faces
a serious constraint, notably de-
laying sowing date by the farm-
ers to gain complete early wintet
crop before cotton. Therefore,
cotton breeders in Egypt have to
develop new cultivars adapted to
late planting after early winter
crops and early wheat cultivars.
Narayanan er al. (1987) cur-
tailed the days to first boll open-
ing up to 25 days by disruptive
mating and selection for earli-
ness. Abdalla (1990) found that
first sympodial node and earli-
ness index were the best criteria
for selecting early high yielding
lines. Abo E}-Zahab and Amein
(19962 and b) reported that
Egyptian cotton genotypes do
differ in their response to the
stress of late planting. Mahdy et
al. (2601a and b) found that two
cycles of pedigree selection for
earliness depleted the genetic
variability of earliness and pedi-
gree selection improved seed cot-
ton yield and earliness in late
planting. Mahdy et al. (2006,
2007, 2009 a and b) obtained
superior families out yielded the
better parent in seed cotton
yield/plant, number of
bolls/plant, seed index, lint index
and earliness index by pedigree
selection in Egyptian cotton
populations in late planting. The
present work aimed to isolate
superior promising early and
high yielding families in late
planting.

Materials and Methods:

Two cycles of pedigree selection
for earliness index and lint

yield/plant were achieved in two
segregating populations of Egyp-
tian cotton (G. barbadense 1..)
under late planting condition at
Assiut Univ. Exper. Farm during
2009 to 2011 summer seasons.
The basic materials were two Fé6-
populations. Population I (pop.
I were 40 families stemmed
from the cross [(Giza 8 x Pima
56) x Giza 91)], and 38 families
from population II (pop. II)
stemmed from the cross (Giza 80
x Dandara). In season 2009, the
families of pop. I and pop. II
along with the two parents and
the unselected bulk sample were
sown on May, 5" in two experi-
ments. A randomized complete
block design of three replications
was used in the three seasons. In
the three seasons; 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. In the three
seasons the recommended cul-
tural practices for cotton produc-
tion were adopted through out the
growing season, except for nitro-
gen fertilization. Only haif of the
recommended dose of nitrogen
for cotton production was added
after thinning and before the first
irrigation. At the end of the
growing season, two picks were
done. The recorded traits in the
three seasons were; seed cotton

yield/plant; g.(SCY/P,g.), lint
yield/plant; g.(LY/P,g.), lint per-
centage(LP), number of

bolls/plant(NB/P), boll weight,
g.(BW.,g.); (average weight of 25
sound open bolls from each fam-
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ily before the first pick), seed
index; g(SLg), lint index;
g(LLg), earliness index(EL);
(weight of the first pick/weight of
the two picks), and days to first
flower(DFF). The best plant from
each of the best 20 families in
lint yield/plant, and in earliness
index was saved from each popu-
lation. In season 2010, F7-
genreation; sowing date was on
May, 1. At the end of the sea-
son, the best plant from each of
the best 10 families in lint
yield/plant, and in earliness index
from each population was se-
lected for evaluation in season
2011, In season 2011, F8-
generation; the 10 selected fami-
lies for lint yield/plant, and the
10 families for earliness index
from the two populations were
evaluated in separate experi-
ments, one for each population.
Data were subjected to proper
statistical analysis according to
Steel and Torrie (1980). Geno-
types means were compared us-
ing Revised Least Significant
Differences test (RLSD) accord-
ing to El-Rawi and Khalafalla
(1980). The phenotypic (c’p),
genotypic (ng) variances, the
phenotypic (pcv %) and geno-
typic (gev %) coefficients of
variability and heritability in
broad sense (H) were calculated
according to Walker (1960). Re-
alized heritability (h*) was calcu-
lated as; h* = R/ § (Falconer,
1989); where R = response to
selection and S = selection dif-
ferential. Narrow sense heritabil-
ity was calculated as parent-

offspring regression according to
Smith and Kinman (1965).
Results and Discussions:
1- Description of the base popula-
tions in the F6-generation:
1.1- Means and variances:
The analysis of variance of the
studied traits in the two popula-
tions, pcv, gev and heritability in
broad sense are shown in Table
1. Mean squares of the families
of the two populations were sig-
nificant for all traits indicating
the presence of variability in the
criteria of selection.
The family means (Table 2)
showed wide range in all traits.
In pop.Lseed cotton yield/plant
ranged from 2548 to 63.66 with
an average of 3935 g, lint
yield/plant ranged from 9.74 to
25.15 with an average of 14.98
g., number of bolls/plant ranged
from 9.93 to 23.25 with an aver-
age of 15.74, and earliness index
ranged from 0.51 to 0.97 with an
average of 0.82. Similar ranges
were observed in pop. 1L Such
wide ranges reflected in high es-
timates of pcv and gev. High es-
timates of gcv were observed in
seed cotton yield/plant (23.61
and  26.59%),lint  yield/plant
(23.70 and 27.60%) and number
of bolls/plant (21.61 and 29.78%)
in pop. I and II; respectively.
Boll weight, earliness index and
seed and lint indices showed
moderate  variability.  How-
ever,lint percentage and days to
flowering showed narrow esti-
mates of genetic variability. The
close estimates of gcv and pev
resulted in very high unreliable
estimates of broad sense herita-
bility, which reached in lint yield
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to 93.78 and 94.88%, and in
earliness index to 9835 and
98.11% for pop. I and II; respec-
tively. This could be due to two
main causes; firstly, evaluation of
the families at one site for one
season inflated the family’s mean
squares by the confounding ef-
fects of the interactions among
families, years and locations.
Secondly, the preponderance of
dominance and over-dominance
in early segregating generations.

2- Pedigree selection for earliness

index:
2.1- Variability and heritability
estimates:

Mean squares of the selected
families for earliness index and
the other traits was significant
{(P<0.01) after two cycles of se-
lection in the two populations
{not included). The pcv and gev
of earliness index in pop. I de-
creased from 13.46 and 13.35%
in the base population(Tablel) to
8.28 and 8.12% after two cycles
of selection {Table 3). Similar
decrease in variability was also
observed in pop. . The close
estimates of pcv and gev resulted
in very high and unreliable esti-
mates of broad sense heritability
in the two populations for all
traits except for boll weight and
days to first flower in pop. L
Otherwise, the realized heritabil-
ity of earliness index was 0.4550
in pop. I and 0.2731 in pop. II
{Tables 3 and 35). Parent-
offspring regression was very
low for the criterion of selection;
earliness index and was 0.1127 in
pop. I and 0.1311 in pop. II (Ta-
ble 5). The wide differences be-
tween broad sense heritability as

estimated from the expected
mean squares, realized heritabil-
ity and parent-offspring regres-
sion could be due to the two main
causes mentioned before, in addi-
tion to that the realized heritabil-
ity and parent-offspring regres-
sion depend only upon the addi-
tive variance transmitted from
generation to generation. The
only criticism of realized herita-
bility estimates in this research
was the calculation of the selec-
tion differential in a season and
genetic gain in another season, in
which the genotype by environ-
ment interaction could affect
these estimates. Heritability es-
timates from parent-offspring
regression could be also affected
by genotype-environment inter-
action, in which the parents and
offspring were grown in two dif-
ferent seasons. Generally, it
could be concluded that the real-
ized heritability and parent-
offspring regression estimates
were more reliable than the broad
sense heritability in the two
populations. Singh et al. (1995)
found significant genotypic dif-
ferences for all traits in the F3
and F4-generations. Lloyd and
Bridges (1995) practiced selec-
tion at conventional and late
plantings and found significant
genotypic variation for all traits.
Mahdy et al. (2006) found that
the gev after two cycles of selec-
tion for earliness index ranged
from16.06 to 19.16%. Mahdy ef
al. (2009b) noted that the gcv
after two cycles of selection for
earliness index was 13.65 and
17.30% in two populations, and
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the realized heritability was
0.4598 and 0.4099.Hassaballa et
al.(2012)came to the same con-
clusion and found realized
heritability of 0.4214 and 0.3649
in two populations at late plant-
ing.
2.2- Means and observed gain
in population I:
Mean earliness index (Table 3)
ranged from (.77 to 0.96 with an
average of 0.89. Most of the ten
selected families for earliness
index which showed high earli-
ness index (Family No. 8, No.
11, No. 97, No. 136 and No. 144)
were low in yielding ability.
However, two promising fami-
lies; No. 2 and No. 175 showed
significant (P<0.01) observed
gains (Table 4) from both of the
bulk sample and the better parent
in earliness index and yield. The
direct observed gain in earliness
index accounted for 12.78 and
9.72% from the bulk sample, and
for 16.95 and 13.78% from the
better parent for families No. 2
and No. 175; respectively. Fam-
ily No. 175 showed significant
(P<0.01) correlated gains of
26.81, 49.99, 18.17, 9.87 and
43.19% from the better parent for
seed cotton yield/plant, lint
yield/plant, lint percentage, seed
index and lint index; respec-
tively.
2.3- Means and observed gain
in population 11:
Mean earliness index of the se-
lected families ranged from 0.62
1o 0.94 with an average of 0.82
compared to 0.79 for the bulk
sample and 0.83 for the better
parent Dandara (Table 5). The

response to selection in pop. 1l
was better than in pop. [. The
average of the ten selected fami-
lies (Table 4) showed significant
{P<0.01) direct gain in earliness
index of 3.80% from the bulk
sample and insignificant (-
1.20%) from the better parent
accompanied with significant
(P<0.05 - <0.01) correlated gain
of 7.89% for seed cotton
yield/plant, 12.90% for lint
yield/plant, 5.34% for lint per-
centage, 8.82% for boll weight,
2.36% for seed index and 14.59%
from the better parent. Further-
more, two superior promising
families; No.I1 and No. 151
were obtained. The two superior
families characterized by signifi-
cant (P<0.01) gain from the bulk
sample and the better parent for
earliness index, seed cotton
yield/plant, lint yield/plant and
most of the other traits. These
results are in general agreement
with those obtained by Naraya-
nan ef al. (1987), Abdalla
(1990), Mahdy er al. (2001b),
Mahdy et al. (2006) and Hassa-
balla ef al. (2012).

3. Pedigree selection for lint

yield/plant:
3.1- Variability and heritability
estimates:

The families mean squares of the
selection criterion, lint
yield/plant and the other traits
were significant (P<0.01) in both
populations {not included). The
pev and gev % (Tables 6 and B)
were high for lint yield/plant,
seed cotton yield/plant and num-
ber of bolis/plant, and moderate
for the other traits except days to
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first flower, which were low in
the two populations. The gecv of
lint yield/plant was 22.59 in pop.
I and 21.50% in pop. Il indicat-
ing sufficient genetic variability
for further cycles of selection.
The close estimates of pcv and
gev % resulted in very high and
unreliable estimates of broad
sense heritability. However, the
realized heritability for the crite-
rion of selection was low in pop.
I (04128) and in pop. 1I
(0.3970). Furthermore, parent-
offspring regression was very
low after two cycles of selection
and accounted for 0.1528 in pop.
I and 0.1459 in pop. 1. The wide
differences between broad sense,
realized heritability estimates and
parent-offspring regression were
interpreted before, and reflect the
effects of dominance and over-
dominance in the F8-genreation
in these materials. Lloyd and
Bridges (1995) found significant
genotypic variation for all traits
at conventional and late plantings
of cotton. Okasha (1998) noted
high to moderate broad sense
heritability estimates for all traits
in a study of direct selection for
yield and yield components. Ma-
hdy er al. (20012 and b) and Ma-
hdy et al. (2012) are in line with
these results.

3.2- Means and observed gain

in pop. I:

Mean lint yield/plant (Table 6)
ranged from 7.78 for family No.
82 to 20.77 for family No. 184
with an average of 15.48 g. Six
families (No. 95, No. 128, No.
140, No. 184 and No. 189) sig-
nificant (P<0.01) out yielded the
better parent in lint yield/plant

and seed cotton yield/plant, four
of them (family No. 95, No. 128,
No. 147 and No. 184) gave sig-
nificant earliness index from the
better parent Giza 91 (Table 6).
The average direct observed gain
was significant (P<0.05) and ac-
counted for 6.68 and 7.87% from
the bulk sample and the better
parent; respectively. Two se-
lected families could be consider-
ing promising families; No. 128
and no. 184. These two families
show significant (P<0.01) direct
gain in lint yield/plant and sig-
nificant correlated gains in most
of the studied traits, especially
earliness index (Table 7).

3.3- Means and observed gain in
pop. H: _

Mean lint yield/plant ranged
from 11.89 to 22.63 with an av-
erage of 16.07 g Four families
{No. 16, No. 73, No. 151 and No.
160) out yielded the bulk sample
with a range from 11.29 to
36.09% (Table 8). The four
families showed significant cor-
related response in seed cotton
vield/plant, number of bolis/plant
and days to first flower, three of
them showed significant corre-
lated response in earliness index.
Five families (No. 16, No. 73,
No. 151, No. 160 and No. 182)
showed significant (P<0.01) di-
rect response form the better par-
ent ranged from 9.49 to 54.47%
(Table 8). The over all mean of
the ten selected families showed
significant (P<0.01) direct re-
sponse of 9.69% from the better
parent {Table 7). Selection for
lint yield/plant in pop. 1], resulted
in two superior promising fami-
fies; No. 151 and No. 160, Fam-
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ily No. 160 showed significant

(P<0.01) direct gain in lint

yield/plant of 14.77% from the

bulk sample and 19.39% from
the better parent accompanied
with significant correlated gain in
earliness index of 7.37 and

2.41% from the bulk sample and

the better parent; respectively.

These results are in agreement

with those reported by Mahdy ef

al. (2001a), E}-Okkiah ef al. (2008),

Mahdy et al. (2009b), Hassaballa

et al. (2012) and Mahdy ef al

(2012). .
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Table 1. Analysis of variance, heritability in broad sense (H,%), phenotypic
{p ¢ v%) and genotypic coefficients of variability (g ¢ v%) for the studied

traits in the two populations in the F-generation ( season 2009).

b Studied traits
:l.‘c’,‘; S.0.V D.F “
SCY/P LY® LP BW NB/P SI L El DFF
Reps P 3,671 0.971 2874 | 0.020 2416 1664 §{ 0755 [ 0.002 6.691
Familiese | 42 | 264.226™ | 38.634" { 6596~ | 0.193™ | 35598™ | 3.135™ | 1581 | 0036 | 10277"
OPI Errot 84 5.346 0.836 0.728 | 0001 0.885 0.054 | 0080 | 0.0002 | 1739
PC.V % 24.33 2447 441 10.1% 2242 1013 12.04 13 46 477
GCN% 23.61 23.70 179 10.11 21.61 987 | 1118 13.35 4.19
Hy% 9417 93.78 7416 | 98.46 92.89 95.00 | 8621 98.35 7707
Reps 2 6.712 0220 5317 | 0019 1.389 0352 | 0.062 | 0.002 8.8%4
Familiese | 40 | 359.727" [ 59318 [ 84197 1 03037 | 62840" | 2.0217 | 1.290" ! 0047 | 138127
OP.LL Error 80 4553 1.048 1190 | 000t 0.729 0.141 0.128 | 0.0003 1.044
PLCN % 2710 28.33 4.80 11.72 30.30 9.36 12.00 14.83 3.61
GCV% 26.59 2766 3.90 1166 2978 .45 1041 14,69 324
Hy% 96.30 94.38 66.00 | 99.02 96.60 8163 | 75.16 | 9811 30.30

+Families + the parents and the unselected bulk sample **; significant at 0.01
level of probability.

Tabie. 2 Means and range of the studied traits in the base populations T and ¥ (F.-
generation): season 2009, :

1t | SCY/P, | L¥®s | LP | ®Ws | NB/ | Slg | LLg | EI DFF
* P
m &
Population 1 _
Means | 3935 | 1498 3330 2.:0 15;4 10;27 633 082 | o7 70u0.
SE 133 * * 76
053 | 049 | 092 ] 054 | 013 | 0.6 | 0.01
254%- | 974 | 3296 | 2.07 | 993- | 883- ] 493 | 051 | S51.04-
63.66 - . - 2325 | 1234 - - 61.44
Range 251 | 40.54 | 3.16 784 | 097
5
Bulk 3379 | 1278 | 3784 [ 252 | 13.39 | 9.02 | 549 | 0.81 | 57.40
G 3150 11195 | 3795 ) 229 | 1377 | 995 | 609 | 074 | 58.06
G5 35.54 | 13.74 | 38.66 | 279 | 12.77 | 9.88 | 623 | 0.84 | 57.50
gogulation 11
e | 40925 15*.97 38;94 z.;rz 15;28 9.36 [ 598 [ 085 [ .00
sE 1.23 o R 59
059 { 0,63 ; 0.02! 049 | 022 | 021 | 0.01
1780- | 7.17- | 3451 | 215 ) 634- | 7.58- | 478 | 047 | 60.00-
Range | 6078 | 2475 | - - 127181 | 1098 | - - 63.10
41.00 } 3.51 7.59 { 0.99
Bulk 2085 | 1152 ;] 3862 | 257 | 1163 | 990 | 624 | 0.83 | 6561
Dandara | 44.57 | 15.05 | 33.75 | 2.63 | 1697 | 942 | 480 | 0.87 | 64.00
G.80 3147 | 12.15 | 38.73 | 3.01 ] 1045 | 899 | 569 | 0.85 | 63.07
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Table 3. Means, pcy%, gev% and heritability estimates of the studied traits of
the selected families for earliness index from pop. I; season 2011.

Fam.No. | SCY/Pg | Ly/bg| Lp | BWg |NB® | Sig | Lig | EI ) DFF

2 68.59 21.82 13184 1 321 {21371 973 4.54 0.95 57.22
8 31.57 11.53 | 3634 | 334 943 | 948 | 542 095 60.93
11 40.22 1343 | 3341 § 325 | 1250 990 | 497 096 | 62.08
97 40.67 1472 13618 ) 274 | 1483 | 925 | 524 090 | 58.00
136 26,05 1041 {39997 253 | 1029 | 7.73 515 090 | 60.14
139 3178 1025 132211 280 | 1136 9.77 | 464 0.83 60.11
i40 43.25 1686 | 3802 | 292 | 1503 | 895 5.71 0.77 58.74
144 38.25 1399 | 3654 | 293 ( 13.19 { 1098 | 633 0.93 58.01
145 45.18 1368 | 3029 | 289 | 1566 | 955 | 415 0.83 60.02
175 53.85 2152 13995 ] 286 | 1896 1 991 6.60 0.92 62.73
means 41.94 1482 | 3557 { 295 | 1426 | 9.52 | 5.27 0.89 | 59.80
Bulk 40.25 1451 | 3605 | 257 | 1567 | 885 | 5.39 084 | 61.43

G.80 x PS6 33.84 1140 | 3369 | 244 | 1389 | 855 | 435 0.74 | 60.76

G.91 42.46 1435 3381 259 | 1663 | 9.02 | 4.6l 0.8t 63.25
Rev.LSD;08 3.05 1.27 131 048 | 238 | 061 0.43 0.02 2.10
Rev. 8D, 4.06 1.69 £74 | 067 | 317 | 082 | 0464 0.03 282

PCV % 26.37 25.80 899 | 1206 | 2595 | 893 | 1473 | 8.28 3.59

GCV % 2590 2513 863 | 827 | 2365 792 {1353 | 812 288

Hs 96.43 9486 | 92.13 | 4657 | 83.03 | 78.70 | 84.43 | 96.34 | 64.21
Real h*7ee? 0.4550
Bup cyesez 0.1127

b,, - parent- offspring regression.
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Table 4. Observed direct and correlated responses after the second cycle of pedigree selec-
tion of the promising selected families for earliness index measured in percentage of the
unselected bulk and the better parent in pop I and II; season 2011.

Fam.Noq SCY/PJ LY!PT LP L BW rNBW SI J LI [ El l DFF

Observed response in percentage from the bulk sample (PI)

2 T0.41%* | 50.40%* § -11.69 | 24.98%* | 3635%* | 9.89%* -8.96 12.78%* 68-6"‘*

175 33.78** | 4834%* | 10.83** 1128 [ 20098*%% 1 11.98%% | 3228%* | 9.72%* 212

Average 4.20 2.14 -1.34 14.78 -8.99 7.58* 222 5.59%* -2.66

Observed response in percentage from the better parent (P1)

2 61.54%+ [ 52 G§** -5.84 24.02% | 2848+ | 782 -1.45 16.95% 58;**

175 26.81%* | 49.99+* | {8 17** 10.42 13.99 Q.87** | 43.19+* | {3 78%+ 3.24

Average -122 328 521%* 13.89 -14.25 5.54 14.32%% | G.88** 1 5-8**

Observed response in percentage from the bulk sample (PIT)
11 57.73%* | 3233*%* | -16.07 <3.62 | 6d4.14** | 7.62%% | -17.79 | 10.05** 3_0'1“
151 32.31%* | 36.07 2.89 29.70%* 2.28 524 10.45% | 16.05%+ 5.2.8**
Average | 15.94%+ | B53** -3.67 15.18* 221 292 -6.06 3.80% 6.0.1“

Observed response in percentage from the better parent (PII)

11 AG.TT** | 37.66%* -6.26 -8.93 52.28%*% | T.04%+* 0.28 4.75%+ 9.7

151 23.12%% | 4155%% § 14901%F | 2255+ | 501 468 | 34.74%% [ 10A45¥*F ¢ 715

Average | 7.89* [2.90%* § 5.34%+ 8.82 -5.18 2.36 14,50+ -1.20 6.31

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table 5. Means, pcv%, gev% and heritability estimates of the studied traits of
the selected families from pop.il for earliness index; season 2011.

Fam.No. | SCYPg|LYPg| LP |Bwg |NBP® | SLg | LLg | EI | DFF

11 ' 62.54 20,17 | 3226 | 248 | 2528 § 996 | 474 087 1§ 67.81

27 4467 | 1318 [ 2949 | 312 [ 1432 | 1079 [ 451 | 081 6781

124 4058 | 1575 | 3879 | 323 | 1264 | 1047 | 664 | 080 | 6526

128 5429 ) 1946 | 3586 | 341 | 1593 ] 913 | 511 | 062 | 6614

138 4956 | 1825 | 3683 ) 287 | 1729 ] 962 | 561 | 083 | 647

151 | s246 | 2078 {3955 333 {1575 | 974 | 637 | 092 | 6623

153 39.63 | 1531 | 38.66 | 3.23 | 1237 | 6.14 | 5.76 | 0.85 | 66.60

169 4307 | 129 |3012) 270 | 1608 ] 982 | 423 | o7 | 679

183 3498 | 1404 | 4013 | 254 | 1393 | 875 | 586 | 094 | 5967

185 3798 | 1553 | 4089 | 274 | 1395 | 777 | 537 | 088 | 64.89
means 4597 | 1654 | 3626 | 296 | 1574 | 952 | 542 | 082 | 65.71
Bulk 3965 | 1524 | 3844 ] 257 [ 1540 ] 925 | 577 | 079 | ev.92
Dandara 3769 | 1201 [3189] 272 | 1386 | 930 | 436 | 083 | 61.81
G.80 4261 | 1465 {3442 258 | 1660 | 001 | 473 | 076 | 6895
Rev.LSDyos | 3.09 093 | 129 | 031 | 217 | 046 | 035 | 002 | 127
Rev. LSDoy | 4.0 123 | 172 ] 042 | 290 | 060 | 046 | 002 | 168
Pov% 1742 | 1748 | 1085 | 1246 | 2206 | 850 { 1453 | 1068 | 443
gev% 1680 | 17.06 | 1057 | 1047 | 2021 | 7.88 | 1386 | 10.60 | 423
Hs 93.05 | 9519 | 9496 | 70.66 | 8395 | 85.94 | 90.97 | 9858 | o1.16

Real.h*Cycle; 02731
begeyele, 01311
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Table 6. Means, pcv%, gev% and heritability estimates of the studied
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traits of the selected families for lint yield/plant from pop. I; season 2011.

Fam.No. | SCYPg|LYPg| LP |{Bwg | NBP| s1g | Ltg. | E1 | DFF

82 23.00 7.78 3386 ; 297 773 9.87 5.05 091 | 62.80

95 46.32 17.89 § 38.62 223 2090 | 9.62 6.05 082 § 5799

97 40.67 1472 | 3618 | 274 1483 | 925 524 | 090 | 58.00

108 30.64 10,72 | 3493 337 920 | 1047 | 562 090 ) 5992

128 57.65 1872 | 3249 270 | 2168 | 918 .4.42 0.89 | 61.93

140 4325 1686 | 3892 292 15.03 | 895 571 077 | 5874

147 43.68 17.35 3969 | 244 1792 1 896 5.89 090 | 62.06

176 34.62 1288 | 3719 | 252 13.74 | 837 496 0.79 | 60.31

184 51.83 20.77 40.10 264 1999 | 921 6.17 091 59.21

189 56.27 17.06 | 3032 323 17.66 | 9.60 417 0.81 ] 59.40

mieans 42.79 1548 | 3623 | 277 {1587 | 935 | 533 | 0.86 | 60.04

Bulk 40.25 1451 | 36.05 | 257 1567 | 885 | 499 084 | 6143

G.80 x PS6 33.84 11.40 13369 | 244 13.89 | B8.55 4.35 0.74 | 60,76

G991 42.46 14.35 33381 2.59 16.63 | 902 461 0.81 | 6325

Rev. LSDyg0s 224 0.88 1.15 045 310 0.61 0.47 0.01 215

Rev. LSDyn 298 117 153 062 414 0.81 0.62 0.02 2.89

pev¥% 22.68 2291 8.74 13.65 { 2397 | 8.01 1257 | 71.75 3.94

geve 22.40 22,59 847 9.84 2046 7 678 | 1122 | 7.67 3.27

Ha 97.57 97.23 | 9390 | 5200 | 7290 | 71.76 | 79.66 | 97.73 | 68.62
Realh’Cycle; 0.4128
b Cycle, 0.1528
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Table 7, Observed direct and correlated responses after the second cycle of pedigree
selection of the promising selected families for lint yield/plant measured in percent-
arent in pop I and I1, season 2011,

_age of the unselected bulk and the better

F;o"’ SCY® | LY LP | BW ] NBP .| SI LI EI DFF
Observed response in percentage from the buik sample (popl)
128 43.23** 29.03** -9.87 4.86 | 3837 | 3.67 -11.46 6.52** 0.90
184 28.77** 43.17%* 11.24** | 2.68 27.56* 4.07 | 23.65*= 7928 -3.61*
Average 6.31* 6.68% 0.50 7.78 1.27 3.64 6.81 2,38+ -2.26
" Observed response in percentage from the better parent (popl)
128 35.77%* 50.47=* -390 4.05 | 3038 i.72 -1.16 10.46%* 2,01
184 22,07 44.76%* 18.61** 1.89 20.19* 2,11 | 33.B4x 11.92** -2.55
Average 0.78 787 E 6.94 -4.57 3.66 15.62** 6.17%* -1.18
Observed response in percentage from the bulk sample (popll)
151 32.31% | 36.07** 289 29.70%+ | 228 5.24* 10.45%% | 1605+ 5 2-8""
160 18.90%* | 14,77 -3.44 14,86* 3N 114 -4.28 TITA* 3 9;“
Average | 1937+ | 545 -10.82 | 23.46% | -L72 | 8.54% { 918 4000 | 3“2_,
Observed response in percentage from the better parent (popll)
151 23.12%* | 41.55** | 14.91** | 2255+ | 511 4.68 34.74%* | 10.45%* 7.15
160 10.65%* 1 19.39* T.84%* 8.46 -3.80 .65 16.70%* 241 8.69
Average | 11.08** 9.69+* -0.41 16.18* -8.80 | 7.96% 10.78* -1.20 6.54

* and ** significant at 0.05 and 0.01 levels of probability, respectively.

Table 8. Means, pev%, gev% and heritability estimates of the studied traits of

the seiected families for lint yield/plant from pop. TL; season 2011

Fam.No. | SCY/Pg {LYPg] LP [BWg|[NBP | Sieg | LLg | EI | DFF

16 54.24 1696 [3130] 298 11834 [ 1070 [ 4.87 | 0.74 | 65.87

27 44.67 1318 12949 312 [ 143211079 [ 451 | 081 | 6781

52 47.47 14.44 1 30401 347 11369 ) 1098 | 480 | 0.85 | 64.96

73 74.02 2263 | 3059 [ 331 {22421} 977 | 431 | 082 | 60.8]

78 3192 1189 [ 3720 [ 327 [ 979 17951 | 566 | 0.87 [ 6480

123 36.44 1199 [ 3294 338 | 1077 | 1031 | 506 | 0.66 | 6669

151 52.46 2074 | 39351 333 {1575 ] 974 | 637 { 092 | 66.23

153 39.63 1531 | 3866 | 323 [1227 ] 914 | 576 | 0.85 | 66.60

160 47.15 1749 [3712] 295 [ 1597 ] 936 | 552 | 0.85 | 67.18

182 4535 1604 | 3543 ] 252 | 18.03 ] 1015 ] 557 | 084 | 67.43

means 47.33 1607 | 34287 316 [ 1514 [ 10.04 | 524 | 082 {6585

Bulk 39.65 1524 ) 3844 | 257 [ 1540 | 925 | 5.77 | 0.79 | 69.92

Dandara 37.69 1200 [ 3189 F 272 | 1386 | 930 | 436 { 0.83 | 6181

G.80 42.61 1465 | 3442 ] 258 {1660 | 901 | 473 | 0.76 | 68.95

Rev. LSDyos |  2.82 090 | 148 | 038 | 246 [ 047 [ 044 | 001 | 155

Rev. LSDyo 175 119 {197 [ 052 | 328 | 063 | 0359 | 0.02 | 206

pev% 23.61 2181 [ 1061 § 1307 12192 1 780 | 1621 | 822 1 499

gev% 2327 2150 1021 | 1069 [ 1959 | 7.19 [ 1529 | 813 | 472

Hg 97.15 9718 | 92.56 } 6584 | 79.8% | 85,15 | 88.98 | 97.89 | 89.69
Real.h*Cycle, 03970
bap Cycle, 0.1459
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