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ABSTRACT

The goal of this investigation was to estimate the efficiency of three selection
procedures which were pedigree selection method (PD), single seed descent method
(SSD)and buik population selection method (BP) in order to compare the efficiency of these
methods for improvement ¢f cotton characters. These selection procedures were compared
In one cross of cotton namely, Giza 70 x TNB

This study was designed to research the great two cycles of selection for increasing and
i-aintaining lint cottor yield as well as fiber quality in the cross of cotton, Giza 70 x TNB
were completed usin¢ different selection procedures in each cycle.

The present study was carried out at Sakha Agriculture Research Station, Kafr EL-
Sheikh Governorate in 2006. 2007 and 20086 seasons to study many economic characters
and earkness in cotton

Thirty plants were selected from F; generation of the cross, Giza 70 x TNB+ based on
the mean performance of the F, generation proved to be superior plants since mean values
of thirty plants selected from F: generation by density selection 10% of superior plants
were selected.

Summary of the results were achieved as follows:

The mean squares showed that differences between families derved by pedigree
selection method (PD) were highly significant for all the studied characters.

Mean of characters by the pedigree selection method (PD) were higher and the best
than the other two selection procedures for fiber properties such as fiber staple length (F.L },
fiber strength (F.S.) and fiber fineness (F.F.).

The values of phenotypic variance and heritability using single seed descent method
(SSD) were higher than bulk population selection method (BP) for all the studied characters
except seed cotton vield per plant (S.C.Y./P), seed index (S.1.), fiber staple length (F.L.) and
fiber strength (F.S.).But, in the pedigree selection method (PD), the results showed that the
values of heritability were higher than the two other methods for height of the first fruiting
branch per plant (H.F B./P), lint percentage (L.P.}, seed index(S.l.), lint index (L.1), fiber
staple length (F.L.), fiber fineness (F.F.) and fiber strength (F.S.), while were higher than
bulk population selection method (BP) for number of fruiting branches per plant (N.F.B./P)
and number of the total nodes per plant (N.T.N./P), also was higher than single seed
descent method (SSD) for boll weight (B.W.).

Estimates of phenotypic and genotypic coefficient of variability were tigher in singie
seed descent method (SSD) than bulk population selection method (BP) for all traits except
boll weight (B W ) . number of non opening bolls per plant (N.N.O.B./P), seed index (S.1),
fiber staple length (F L) and fiber strength (F.S.) While the values of pedigree selection
method (PD) were high for height of first fruiting branch per plant { H.F B./P), fiber staple
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length (F.L.), fiber fineness (F.F.) and fiber strength (F.S.) for genotypic coefficient of
vanability (G.C.V. %) while the values were high for height of first fruiting branch per plant (
H.F.B./P), number of non opening bolis per plant (N.N.O.B./P), and lint percentage (L.P.) for
phenotypic coefficient of varability (P.C.V. %).

Correlation coefficients between all studied characters for base population were
positive and significant for most characters and the correlation coefficient among cotton
yield and both fiber staple length (F.L.) and fiber strength (F.S.) were positive and highly
significant. This indicated that the plant breeder can obtain excellent lines that combines
high fiber properties with high yield While, in pedigree selection method (PD), the
correlation coefficients among cotton yield and both fiber staple length (F.L) and fiber
strength (F.S.) were negative and significant but, in single seed descent method (SSD)
values were negative and insignificant for fiber staple length (F.L.) also positive and
insignificant for fiber strength (F.S.).

However, correlation coefficients among cotton yseid and both fiber staple iength (F.L )
and fiber strength (F.S.) were negative and insignificant for fiber staple length (F.L.) also
positive and insignificant for fiber strength (F.S.). Meanwhile for lint yield per plant (L.Y. /P)
with fiber staple length (F.L.) was negative and significant, too negative and insignificant for
fiber strength (F.S.).

This change in correlation coefficients from positive to negative was aiso observed by
Sharma (1979) in one of the two composite crosses of Upland cotton. Miller and Rawlings
(1967) and Meredith and Bridge 1971) also reported change in correlation values between
Iint yield and fiber strength (F.S ' in intermitted population. In the present study, there was
also shift in the direction of correlation of cotton yield with fiber staple length(F.L.) and fiber
strength (F.S.) from negative to positive, although these were insignificant. The change
resulted in simultaneous improvement in study of {Munshi et al. (1985)}.

As general from these previous results cleared that pedigree selection method (PD)
was significant and the best th7 n singie seed descent method (SSD) and bulk population
seiection method (BP).

INTRODUCTION

The present study was designed to evaluate the efficiency of some
selection procedures .Several selection procedures such as pedigree
selection method (PD), single seed descent method (SSD), bulk population
selection method (BP), mass pedigree selection method (MP)and early
generation testing have been proposed for the improvement of self
fertilized crops such as cotton. So, in this research was therefore |
undertaken to compare the efficiency of three selection procedures which
these pedigree selection method (PD), single seed descent method (SSD)
and bulk population selection method (BP) in one cross of cotton , namely
Giza 70 x TNB;.

The pedigree selection method (PD) has been widely used. The
procedure is to select superior progenies from segregating generations,
and maintaining records of all parent-progeny relationships.

The importance of knowledge how the change in one trait by selection
may cause simultaneous changes in other economic traits. The results of
this study were generally in agreement with results achieved by, Mahdy et
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al (1987). Ghonemm (1989), Gooda (2001), and Lasheen {2003). Younis
(1986), AL-Ameer (2004) and Abdel-Hafez et al (2007) found that the
pedigree selection method (PD)was the most efficient procedure for
important lint yield/plant . number of bolls/plant and boli weight in the
population .They added that phenotypic and genotypic variances uses
decreased rapidly after two cycles of selection.

In addition, Lasheen (2003), Lasheen et al.(2003), AL-Ameer (2004),
Abd EL-Maksoud et al.{2004) and Abdel-Hafez et al. [2007)showed that it is
worthy to notice that no detectable changes occurred in the mean
performances of lint yield or any of its components and fiber properties ciue
to selection and it is usefu! for breeder to consider these characters in
formulating his breeding programs to obtain gain in selection for single
plant yield.

Munshi et al. {1985) found that the correlation coefficient was shift in
the direction of correlation of ginning outturn with fiber length frcm negative
( r=-0.50)in ¢, cycle to pesitive (r = 0.13)in ¢; cycle, although these values
were insignificant. The change resulted in simultaneous improvement in the
ainning outturn and fiter length 1n «;; cycle

MATERIALS AND METHODS

This work was conducted in three growing seasons of 2006, 2007 and
2008 at Sakha Agricultural Research Station, Kafr EL-Sheikh, Governorate,
Egypt to compare of different selection methods in improving some
economic characters and earliness in cotton.

In the first growing season of 2006, the plants from the cross Giza 70
x TNB; were self-pollinated to obtain the F, seeds of this cross.

in the second grcwing season of 2007, the seeds of individual plants
were sown separately and at the flowering time, 10% of superior plants
were selected and self-pollinated in order to obtain the seeds of the F;
generation as starting materials for apptication of the cycle of selection for
pedigree selection method (PD), single seed descent method (SSD) and
bulk population selection method (BP).

During growing season 2008, the previous three selection procedures
were applied to F; populations of the cross Giza 70 X TNB;. The piants
having values for the important economic and earliness characters from
selected F; plants were recorded.

The data were recorded for the following characters:

1- vegetative traits such as number of days to flowering of the first flower
per plants (N.D.F /P), number of vegetative branches per plant (N.V.B./P),
height of the first fruiting branch per plant (H.F.B./P), number of fruiting
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branches per plant (N.F.B./P) and number of the total nodes per plant (
N.TN./P).

2- yield characters such as : seed cotton yield per plant (S.C.Y./P), boll
weight (B.W.), number of opening bolls per plant (N.O.B./P), number of non
opening bolls per plant (N.N.O.B./P), lint yield per plant (L.Y./p), Lint
percentage ( L.P.) seed index (S.1.) and lint index ( L.1.).

3-Fiber properties such as fiber staple length (F. L.) which was measured
by the digital fibro graph according to standard method for testing this trait,
fiber fineness (F.F.) was estimated by Micronaire instrument and fineness
was expressed as Micronaire value and fiber strength (F.S.) was measured
for fiat-bundles of fiber using the Pressley tester at zero gang length, and
recorded as Pressley index value.

Analysis of variance was conducted for all characters and differences
between the different families in pedigree selection method (PD) were
tested for significance to the "F" test.

Means, ranges. genotypic variance (o° g), phenotypic variance (o ph),
heritability in broad sense {H?, %), genotypic coefficient of variability
(G CV %) phenctypic coefficient of variability (P.C.V. %). expected genetic
gain ‘G, arc¢ expecied grnetic advance (AG) were conducted for each
character

Hertability esiimates in the broad sense were calculated according to
the following equaiton.

Uzg
Heritability in broac sense ( H?, %) =—02—— X 100 {Allard (1960)}
ph

The expectec genetic gain under selection at 10% selection intensity
was measured according to Johnson et al. (1955) and Allard (1960) as
follows.

G. = K. o ph. H%

The expected genetic advance (AG) represented as a percentage of
lines mean for the trait (Grand mean) was calculated according to Miller et
al. (1958)

Gs
(AG) = — X100
X

Where:
AG =expected genetic advance
G, =K. oph H%,
Gs = expected genetic gain
K = selection differential and its value equal to 1.76 at the 10% intensity
of selection.
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o ph = phenotypic standard deviation
H?% = heritability value in broad sense
X = grand mean.

RESULTS AND DISCUSSION

Data of the base population

The results achieved from the data of singie piants of F, generation
(Table 1) showed that six characters had high values for important
parameters, compared with the remaining characters, such as genotypic
vanance (o°g) phenotypic variance (oph), heritability in broad sense
{+*:%}, genotypic coefficient of vanability (C.C.V. %). phenotypic coefficient
of variabitity (P.C.V. %), expected genetic gain (Gs) and expected genetic
advanced as a percentage of trait mean (AGj).These characters were
height of the first fruiting branch per plant (H.F .B./p), seed cotton yield per
plant {(S.C.Y./p),number of opening baolls per plant (N.O.8./p), number of
non opening bolls per plant (N.N.O.B./p) ,Lint yield per plant (L Y./p) and
seed index (S.1.).

The heritability values provides no indication of the amount of genetic
progress that would produce from selection of the best individual plants
{Johnson et al. (1995)}, because the genetic parameters such as heritability
and genetic correlation may vary of the presence of genotypes environment
interaction {Larsson et al. (1997)}. Therefore, the genetic coefficient of
variation with heritability together would give the best indication of the
amount of genetic variance to be expected from selection {Burton (1952)}.

These results are in agreement with those of Katarki and Sangaiah
(1966) who found, that a considerable variability for seed cotton yieid and
seed index of Indian cotton.

The observations of genotypic coefficient of variabilty (G.C.V. %),
phenotypic coefficient of variability (P.C.V. %) and genetic advance (Gs)
from selection of F, generation progenies indicated that the estimates of
the expected genetic advance (AG) from seiection was higher for the six
characters than the remaining studied characters. This suggests that
appreciable amount of genetic variability exists within open-poliinated F,
generation with regards to the six characters and consequently genetic
improvement could be realized for these traits.

These results in Table 1 showed that the heritability in broad sense
(H%:%) (>50) was recorded by some traits (H.F.B. /P.), (S.C.Y. /P.), (N.O.B.
/P.), (N.N.O.B. /P),(L.Y./P.)and (S.1.).

Vol. 14 (1), 2009 - 257 -



J.Adv. Agric. Res. ( Fac. Ag. Saba Basha)

Table 1- Mean, ranges, phenotypic variance (o° ph), genotypic variance
(o g), heritability in broad sense (H?,%), genotypic coefficient of
variability (G.C.V.%), phenotypic coefficient of wvariability
(Ph.C.V.%), expected genetic gain (Gs) and expected genetic
advanced(Ag) for F, base population in the cross (Giza70XTNB,).

Chnaractens Genatype Maan Range ad o'g H.% GCv% MCV% G Y]
10 296 7 6 0857 016 16 50 135 B (¥ $62
HE 500 3 7 136
NEE 5 180 0 3 103
P2 230 3 [ 0 60
F2 300 Y74 [ S © 80 045 6 00 264 1160 088 11 31
Fy 693 € B 055
1 s 793 7 5 G50
&1 73 7 € 023
X 35 45 03 KE 8 35 565 T 40 364 & 058 227
s VR 29 80 "% 33 315
B 70 40 T = 857
e & 3160 T % 583
TTTET ¥ X 22 a5 ¥ 240 -2 00 ¢ 00 & 39 138 387
F2 % & 3% a5 373
NI T X P2 37 400
A 3150 Fi 38 i
S 175 70 10051361 ¢ 2004 ¢ 1553 20 78 00 225 50 €110
sovg il 39T 73046~ 367 - 33340
o 56 70 7P % 408 8C
& €5 20 275 . 597 272 8C _*
BEY s oo T 24 T tFES 500 G o5
- F s T N
=
]
TEAR Ao 76 20 RS 266 760 3280
. S B85 0C 3 F pr7Riy
NOBE — 1540 S 32 58 10 "
BT 156 RS 56 80 _
FT 36 1000 R 3 77 20 22 50 83 50 70 R 7 66 765
ES 15 60 g 3 49 10
E N 197 7 B 07
E A CRE z B 376 __
v T 300 57X X6 -1 3 256 * 20420 7570 2500 800 22 30 3900
H . S 80 [ 183¢
- o 2050 116 316
FZ 2450 4E ZX B
€7 300 4 277 47a bA 24 5C €7 [ 253
L _Fi3C EFES 304 401 -
°© 3450 30 978 548
77 3510 35; 378 195
F2 300 551 683 126 122 052 75 40 0 ¢ 116 146 53
< FI 30 70 70 926 . 120 576
) R 10 96 102 120 029
Pz 1120 02 . 120 031
F7 300 455 309 628 059 024 4110 107 167 055 20
o F2 3% 536 425 628 025
5 586 45 666 030
i 96 739 - 6% 039
A 3240 275 382 312 715 3610 337 5 4% 718 T4
- FZ 30 34 %0 375 382 1.93
B 35 00 3¢e - 367 162
(] 3220 36~ 353 225
Fo 300 340 26 - 44 KE 002 74 40 239 1160 010 292
re FL 30 306 26 . € C 08
- 342 26 - 42 018
@ 2] 413 38 - 48 0.08
F2 300 10 60 88 123 041 009 2190 000 605 0% 232
cs F2 307 1140 W5 - 123 023
D 11 50 07 . 122 027
P2 10 80 89 . 121 073

* Number of selected plants in F, generation (base population).
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High heritability (H%,%) with high genotypic coefficient of variability
(G.C.V. %) give the best indication of the amount of genetic advance
expected from selection (Burton, 1852), meanwhile the low heritability with
difference between genotypic coefficient of variability (G.C.V. %) and
phenotypic coefficient of variabilty (P.CV. %) values {for example
h%=16.48, G.C.V. %=13.50 and P.C.V. %=32 40 respectively} for number
of vegetative branches (N.V.B. /p) in the base population. This resuit
means that the traits may be affected by environment.

Some values of heritability were equal to zero for some traits. This
may be due to the low genetic variance and the high environmental effect
on these traits.

However, these parameters returned to important in the next
generation Fj,such as the traits of number of the total nodes per piant
(N.T.N./P), boll weight (B.W.) and fiber strength (F.S.) from the studied
traits were affected by environmental conditions and increasing number of
gene controlled in genetic behavior for these traits. Therefore, advance
improvement of yield and some traits should be increased for numbers of
plants in F, and F; families in early generations to produce elite lines.

This confirms the previously published work of ;Abo EL-Zahab and
Abd-Alla(1972), Ali(1977), Younis(1986), Mahdy et al.(1987)Tian et
al.(1993), EL-Harony(1999) Gomaa et al.(1999), Shaheen et al(2000)
.Gooda(2001), Lasheen(2003), AL-Ameer(2004),Abd El-Maksoud et al
.(2004) and Abdei-Hafez et al.(2007) who found that the heritability was low
in F,, while was high in F5 and F, (19.5, 80.7 and 94,0), (77.3, 85.2 and
82.0) also(50.1, 73.8 and 89.1) for lint yield for the three previous
generations, respectively.
2-Selection Procedures

The mean square values which appear in Table 2 showed that the
differences between families derived by pedigree selection method were
highly significant for all the studied characters between families derived
from the cross (Giza 70 X TNB,).This finding suggested that the efficiency
of pedigree selection method (PD) for all studied characters and the low
effect of environment for these characters, this result indicated also,
presence of genetic variability in these materials. The differences among
families depended on selection in F, generation. Similar results were
obtained by Salama et al. (1992) for seed cotton yield, lint percentage, boll
weight, number of bolls /plant, seed index and lint index.

Mean characters of the pedigree selection method (PD) were the best
and higher than seed descent method (SSD) for all studied characters
except for number of non opening bolls per plant (N.N.O.B. /p), lint
percentage (L.P.), seed index (S.l.) and Lint index (L.l.), while were the
best and higher than bulk population selection method (BP) for fiber
strength (F.S.) (Tables 3, 4, and 5).
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Table 2: Analysis of variance and mean squares for famihes selected by pedigree setection method
(PD) for a!l studied characters in the cross (Giza 70 X TNB ,)
Vegetative traits Yield characters Fiber properties
sov a1
NvBFP HFBP NFBP NTN# SCYm BW NOBFP NNOBP LYP LP% Si |8 FS1 Fr FS

e — —

Replications 2 0.37 000 515 314 585 7 oob 1237 451 101 90 Y 44 D15 007 189 001 003
Faries F, 29 093 110 7 82° 897 1883 2°° a1 24551 2431 lag 617 15 40°° 1238~ 0 5a € 89°° 0}8‘ 055"
Error 58 0139 017 294 2 56 a7q7 004 67 19 642 48 B4 075 018 008 121 004 023
— —

* and ** Significant at 0.05 and 0.01 levels of probability, respectively.
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Means of characters by the pedigree selection method (PD) were
higher and the best following bulk population selection method (BP) than
seed descent method (SSD) for fiber properties such as fiber staple length
(F.L.), fiber fineness (F.F.) and fiber strength (F.S.).

The pedigree selection method (PD) families exhibited ranges for all
studied traits almost in agreed with both the ranges of the bulk population
selection method (BP) and the single seed descent method (SSD).

All the previous results indicated that the pedigree selectiorn method
(PD) proved to be the best among the three selection procedures appiied
for most of the studied characters specially for fiber properties.

These results were generally ir agreement with the results reported by
Younis(1986),Mahdy et al.(1987).Ghoneim(1989) Gooda (20C1) Lasheen
(2003), AL-Ameer (2004), Abd El-Maksoud et al.{ 2004) and Abdel-Hafez
et al.(2007).

The results indicated that the pedigree selection method ( PD)
showed higher values for phenotypic variance (c’ph) and genotypic
variance (o?g) for height of the first fruiting branch per plant (H.F.B./P). boll
weight (B.W.), number of non opening bolls per plant (N.N.O.B./P). lint
percentage (L.P.), seed index (S.!), Lint index (L.I.).fiber staple length
(F.L.) and fiber strength (F.S) than in bulk population method (BP) and
single seed descent method, respectively. On the other hand, magnitudes
of genotypic variance (o?g) maintained among the lines within most of the
three selection procedures for most traits were sufficient to lead to further
appreciable improvement in the economic characters. These results
suggested that genotypic variance (c*g) values would give the best
indication of the amount of genotypic advance (AG) to be expected from
selection procedures.

The results in Tables 3 and 4 showed that mean performance of F;
bulk population selection method (BP) were higher than F; single seed
descent method selection (SSD), for all traits except for number of non
opening bolls per plant (N.N.O.B./P) and fiber strength(F.S.),but the
heritability values were nearly similar for most traits. However, heritability
values in broad sense for single seed descent method selection (SSD)were
higher than bulk population selection method (BP) for all studied traits
except seed cotton yield per plant ( S.C.Y./P) , boll weight (B.W.), seed
index(S.1.), fiber staple length (F.L.) and fiber strength (F.S.).

Expected genetic advance (AG) behavior was in the same trend of
heritability. This means that the agreement between the two parameters
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may be due to the major effect of heritability in the estimation of genetic
advance because the mean performance (grand mean) was small.

Table 3. Mean, ranges, phenotypic variance (o ph), genotypic variance
(6? g ). heritability in broad sense(H?, %), genotypic coefficient of
variability( G C.V.%), phenotypic coefficient of variability
(Ph.C.V.%), expected genetic gain (Gs) and expected genetic
advanced {Ag) for F; singie seed descent method (SSD) in the

cross (Giza70XTNB,).
Characters Cervoge Mear: Range o*Ph oy H,% GCV% PhCV% Gs ag
Ty 3007 - § 114 090 7920 3170 356 148 4940
WBb P, 233
P 233 T
E F, 780 6 - 9 063 044 _ 8380 871 1090 093 1220
WBb P 767
€ . _ P 760
Fy 222 s 1330953 7160 1390 16 40 4572060
NFBb P, 2173
> P 2277
F 32 60 25 . 40 1360 960 7060 g4t 1+ 20 <% 1390
NTNe  TF 3173 T
P 3227
F, ¥6440 972 2339 19}8 16653 8610 2480 2670 6630 40 30
scym TP, 6070 —
2 68 3 -
Fy 275 234 - 324 010003 5570 668 B 96 C24 872
BW P 308
P 340
F, 60 10 36 - 88 2958 2655 89 80 2710 28 6C 2700 4500
NOB® P, 19.87
- P 2020
F, 967 B 16 1070 839 7640 29 40 3320 445 4550
E NNoBP TP, 553
A €73
FL 560  3047- 9192 3303 2955 8950 3070 3250 2650 509C
§F OLYP _P 22 11
> P, 24 49
F, 3360 279 - 393 720 638 8910 751 795 417 1240
LP o, 36 58
P, 3574
T 1000 86 - 110 051 040 7740 6.28 714 097 967
SI P, 10 60
P, 1131
F, 508 391 - 583 027 021 _77.70 2.01 10.20 071 1390 _
L1 P 612
P 6.29
Fy 3240 295 - 36 310 136 4390 360 543 135 PRES
FL P, 3504
; P, 32.39
Fy 350 28 . 42 017 013 7540 1010 117 054 1540
FF. P 3 41
2 406
@ Fy 050 940 - 111024 005 1970 208 470 017 162
Fs P, 1112
Py 1083
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Table 4. Mean, ranges, phenotypic variance (6° ph), genotypic variance
(0? g ), heritability in broad sense (H2, %), genotypic coefficient of
variabilty ( G.C.V.%), phenotypic coefficient of variability
(Ph.C.V.%), expected genetic gain (Gs) and expected genetic
advanced (Ag) for F; bulk population selection method (BP) in the
cross (Giza70XTNB,).

Characters Gorogee . Mean Range o’Ph o’g H,% GCV% PhCV% Gs ag

Fy 325 1 - 5 a6 037 6110 188 241 084 258
Py 233

2 233
" F, 8.56 7 - % 031 __ 006 1970 2.88 648 015 223
2 767

P, 760

Fy 24 80 9 - 30 620 242 3900 626 100 170 664
P, 2173

P, 2227

Fy 36 60 30 - &2 735 336 4570 5.00 7.40 217 591

Vegetate vahs
g
4

5 31.73
P, 3227
£ 19670 1111-3577 2663 19078 8820 228 243 734 375

ey 6070
£ 68 31
_5
P

294 230 - 366 008 0083 663 783 962 033 1.2

; 308
Py 340
_Fy 66.80 37 - 121 245.5 215.2 87 70 220 235 240 36.0
P 1987
P, 202
T 815 7~ 19 887 656 7400 314 365 R
P 553
P, 673
—F, 6770 34 - 1213 7910 252 8310 _ 236 252 263 388
P, 2211
P, 2449
—F, 3460 296 . 411474 396 B350 576 630 318 920
2 36 58
B, 3574
—F, 1010 B - 122 054 042 78BS0 ___ 644 737 701 100
S| P, 106
P
)
P
P
B
P‘
P
E
Py
_P
_F
Py
P

1137

533 432 - 649 0.21 015 7160 730 863 058 108
6.12 ]

€.29

3285 285 - 313 3.53 180 5100 408 572 167 510
3504

3239

3.85 3 - 46 0.07 003 37.70 412 671 017 442
341

4.08

10.30 85 - 112 034 015 43 50 376 571 045 4 34
11.12

10.83
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Munshi et al. (1985) showed that the coefficient of variation was the
highest for progeny rows in C , than for the rest of the populations for boll
weight, ginning outturn, seed index and fiber fineness while, in progeny-
bulk populations in the C, cycle the coefficient of variation was less than in
the C, cycle for most of the characters because of the force of directional
selection. .

The results in Table 5, revealed that the mean performance and range
for all generations in pedigree selection method (PD) were in agreement
with the two other selection methods for most traits ,while heritability
values in broad sense were higher than the two other selection methods.
This may be attributed to the fact that pedigree selection depend on plot
mean. While, the two other selection methods depend on individual plants.

However, the heritability values in broad sense it-self provides no
indication of the amount of genetic progress that would result from
selection of the best individuals {Johnson et al. (1955)} because the
estimates of heritability are influenced by various factors, viz., sample size,
sampling method, conduct of experiment and method of calcuiation {Singh
and Narayanan (2000)} an effect of linkage {Simmonds (1979)}.

Improvement in the r 2an genotypic value of selected plants over the

parental population is known as genetic advance. The values of expected
genetic advance (AG) for the three selection procedures are presented in
Tables 3, 4 and 5 The results indicated that expected genetic advance (AG)
in pedigree selection methc 1 was higher than single seed descent method
selection (SSD)for some tra.s such as seed index (S.1.), fiber staple length
(F.L.}) and fiber strength (F.S.),while it was higher than bulk population
selection method (BP) for most traits .However, the high vaiues of expected
genetic advance (AG) in some traits were obtained in single seed descent
method selection (SSD) and bulk population selection method (BP) due to
the high genetic variability {(G.C.V.%), (o°ph) and (¢®g)}. The differences of
genetic advance under the three selection methods depends on three main
factors i.e.. genetic variability, heritability and selection intensity, {Aliard
(1960)}.Alse, the magnitude of the genetic varability presented in these
materials was sufficient for providing rather substantial amounts of
improvement through the selection of superior progenies for the economic
characters in the three populations .The values of expected genetic advance
(AG) as percentage of mean in the pedigree selection method (PD) were
higher than their corresponding values in single seed descent method
selection (SSD) and bulk population selection method (BP) for some traits
indicating that the applied selection procedures were effective and
successful for selecting the best lines and maintaining the traits on high
standard levels. These results were generally in agreement with the resuits
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reported by Younis (1986), Mahdy et al. (1987), Ghoneim (1989), Gooda
(2001), Lasheen (2003), AL-Ameer (2004}, Abd El-Maksoud et al. (2004).

Table 5: Mean, ranges, phenotypic variaace (62 ph), genotypic variance
(c? g ), heritability in broad sense(H?, %), genotypic coefficient of
coefficient of
(Ph.C.V.%), expected genetic gain (Gs) and expe-ted genetic
advanced (Ag) for F; pedigree selection method (PD) in the cross

variability(

G.C.V.%),

phenotypic

variability

(Giza70XTNB,).
Characters Garmpe  Mean Range o'Pn o' H,% GCVY% PrCV% Gy Ag
o Fy 318 1.67 - 4.18 0.31 0.18  63.06 13.34 17.861 057  17.89
Y-V N FXX)
P, 2.33
‘E F, 8.43 6.33- 9.00 0.37 031 8485 .60 718 090 1069
HFBP P, 767
P, 7.60
Fy 23.24 18.26 ~ 25.7% 2.51 153 §0.90 5.32 .81 170 7.30
NFBp P, 21.73
- P, 23227
Fy 3484 30.76-37.39 332 247 7432 451 5.23 2.38 .84
NTNe P, 373
3 32.27
"""" T 7, 167,83 10447 -219.00 &3 4TUB) 75,01 12.93 14.93 3307 19.71
scYm TP, $0.70
A 68,31
—F, 2.80 2.47-337 0.04 0.02__ 63.64 .46 .64 0.21 7.66
BW P, 3.08
P, 3.40
Fy 60.28  40.00 - 76.27 8186 6946 7264 12.79 15.01 1157 19.19
NOBP TP, 19.87
P; 20.2
Fy 8.40 2.75-13.33 8.10 596 73.59 29.07 33.88 3.69 4389
NNOBP P, §.53
E - P, 6.73
F, 66.27 29.69 -77.48 116.20 _ 95.92  86.99 17.76 19.16 1631 28.99
¥ LYm P, 2.1
> P, 24.49
Fy 3335 28.37-38.97 5.13 436 9513 6.63 6.79 379 11.37
LP P, 36.53
P, 36.74
Fy 9.92 8.82-11.20 0.46 040 _ 26.96 €.38 5.84 104 10.46
S| P, 10.6
P, 11,31
F, 4.97 3.98-6.74 019 047 86.21 8.21 8.85 067 13.42
L P 612
P, .29
F, 3284 30.44 - 35.95 2.30 1,89 8244 X[ 2,61 220 6.70
FL P, 36.04
.g P, 32.39
Fy 3.70 3.07 - 4.03 0.06 0.05__ 77.78 5.64 6.62 034 9.06
FF P, 3.41
[ 4.06
@ Fy 10.59 960 - 11.33 0.18 011 63.18 3.08 3.04 044 434
FS P, 11.12
P, 10.33
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3-Correlation coefficient

The informations about the degree of association among different traits
of cotton are of great importance to plant breeding program designed to
combine the desirable expression of several characters. Simple correlations
for all pairs of studied traits in F, generation are presented in Table 6.

Genotypic correlation coefficients between all studied characters for
base population (Table 6) were positive and significant for most characters
and the correlation coefficients among cotton yield and both fiber staple
length (F.L.) and fiber strength (F.S.) were positive and highly significant.
This indicating that the plant breeder can obtain excellent lines combining
both high fiber properties with high yield. However, the pedigree seiection
method(PD) in the F, generation showed negative and significant correlation
coefficients among cotton yield and both fiber staple length (F.L.) and fiber
strength (F.S.)(Table 7).On the other hand, single seed descent method
(SSD) revealed insignificant correlation coefficients which were negative
and positive, respectively among cotton yield and both fiber staple length
(F.L) and fiber strength (F.5.)(Table 8).The same trend was found for bulk
population selection method (BP)(Table 9). Meanwhile, lint yield per plant
(L.Y /P) was negatively and significantly correlated with fiber stapie length
(F.L.).whereas its correlation with fiber strength (F.S.) was negative and
insignificant. These finding were in agreement with EL-Harony et al. (2000).

This change in correl ition coefficients from positive to negative was
also observed by Sharma (1979) in one of the two composite crosses of
Upland cotton. Miller and Rawlings (1967) and Meredith and Bridge (1971)
also reported change in correlation values between lint yield and fiber
strength (F.S.) in intermitted population. In the present study there was
also shift in the direction of correlation of cotton yield with fiber staple length
(F.L.) and fiber strength (F.S.) from negative to positive, although these
were insignificant. That change resulted in simultaneous improvement in the
studied traits of {Munshi et al. (1985)}.
4- Mean performance for F; families in pedigree selection method (PD)

The data in (Table 10) showed that the mean performance for same

F, families in pedigree selection method (PD) was higher than the better
parent for some traits in vegetative traits, yield characters and fiber fineness.
While these mean performance were low in the families in the same method
for boll weight (B.W.), seed index (S.1.), lint index (L.1.), fiber staple length
(F.L.) and fiber strength (F.S.). Therefore, the breeder can select elite lines
characterized by high yield, short season and with fiber properties similar to
that of Giza 70 variety (Extra long staple variety).
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Table 6: Correlation coefficients between the characters for F, base
population for all studied characters in the cross (Giza70Xx

TNB,).
Vegemive T Yied cheracers fbe  properes

Quas —
N HB N NN S Bw N N YR P S u FL F F Fs
B NED L O B OF K OF @ 0 o0 & o ©F - o5 oo
E HED W @ b v o 0B @ O @ @® oF oOF oF oor
g NED T F O oy @&z 08 @OEr 0oDf qF O 0F J4& 2o

>

NIND 1w @ @Y Oo¥r oor M Wr o 0B G O
P 1w OF 8 R & P o O o 0\ or
=% o o7 OB OBr O @& BF Mg o oy
NP w e BT O fiia2 TS o, SN R o .o v -
g NOP W o oW oor R 05 @T 0w
§—:r W o @®r o o@r o8 OF
P W r TF O ©Y  a@
9 w Er /R o U
N w & oA oF
FL 'e] QB osr
E e m  @r
é Fs 1D

* and ** Significant at 0.05 and 0.01 levels of probability, respectively.
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Table 7 Correlation coefficients between the characters for F, pedigree
selection method (PD) for all studied characters in the cross
(Giza70X TNB,).

i

raks

§ & 28 2% 3 3 8

E
g

Fs

Vegstane Yais
N HB NB
w oF o

w o om

o

W

8§ 8 9§ 8

18

s B8 38 8 888 § &

|

Lye

s § § § B § § 8 3

§

5 8 § B 8 & 8 <

Q
-]

8

Fber properses
S U Fi FF FS
am o B e e
e @@ Er o o
o az a e
aw [0e:4 [re) asb o
s anr o aB ow
58" our o o fea23)
B 000.] orr a= foe:)
ogr am oer o5™ as
a2 o  Qzr aw o
oo or Be Ly o B o
T K o @F 0
i o oc:cn focecy
L] an -
Lve] o073
1w

* and ** Significant at 0.05 and 0.01 levels of probability, respectively.
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Table 8: Correlation coefficients between the characters for F; single seed
descent method (SSD) for all studied characters in the cross
(Giza70X TNB,).

Veagelahe rals Yieki cheracers Fber  propestes
Chacers
NBD HD N NN b BW o NP LYP LP S u FL FF FS

N&p D o aB aw 0417 ece ] e ag R 2] st 005 s s )]
%
L - ) ot} s a0 [4¢29] ax [re ) oo 002 o224 aw? aw s PO
E NED w o o ey (41 3 anr [s724] am [0:27ad ot o ¢ 22 2] o7

NI\ o oS e ) an [+ /ad o< B B foc:] o [¢ /774 0023

o o (4] o o B [+ o < “ o a [s.: 33 Rics) CId =

av 1w e am s ow o:: o8 o724 o204 as oo )

ar D 0 a5 e e o 1147 facey
E NOP 1w wme o 0224 oxb s B o5
E P hise] jers o Lor o220 {46 o [82.2¢]
>

1 (03] o | os o

ise]

* and ** Significant at 0.05 and 0.01 levels of probability, respectively.
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Tabie 9 Correlation coefficients between the characters for F; bulk
population selection method (BP) for all studied characters in
__the cross (Giza 70X TNB,).

Vogeme Yats Yiaid crerscers Fber propemes
Creracoers .
NG MR N NN Do Bv T WBF e P S U R
V2 ¢ T[I o oar- o5 ica oa (574 &t oe- e [¢.00g o fea’d) o Foe:] a® (I;&
£ s « oo G G® om G- oF o O® oo @ o6 oo am
’ _w W O G @ o e m o o @8 or e
oF C ©r @ m @ o o o o8 o
m o om o m o0 o o o ww am
N o i mx o 8027 [s407 o one 7 fve/g fee o}
awr [207:) aqre ay s ;ﬂ 0’1‘[»7

e
g
A
f
g
8

< j09] [a2:24 o [0, 03} ar
L o i (12’ 0020 ara
777777 - [0 ¢ an QB
b T T g
3 .

. and ** Significant at 0.05 and 0.01 leglisﬁof probability, respectively.
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Table 10: Mean performance of characters for families F5 generation by

pedigree selection method (PD) in the cross (Giza 70 X TNB;).
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