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ABSTRACT

The purpose of this study is to investigate the relative efficiency of single- _
seed descent, pedigree and bulk population selection procedures in improving
economical traits in cotton and in the same time maintaining genetic variation.The
genetic materials used in the present study included five cotton varieties. These
varieties were Giza 45, Giza 85, Giza 88, TNB4, and karshanseky ( Kar.; ). All these
varieties belong to Gossypium barbadens L. The different selection procedures were
practiced on three crosses [(Giza 88 X TNB,), (Giza 85 X TNB,) and (Giza 45 X
Kar.z)] in order to comparing the efficiency of these methods for improvement of
Egyptian cotton traits. The results could be summarized as follows :

Tests of significance of the mean squares cleared that the differences
among lines derived by pedigree procedure were significant for all the studied traits
except for fiber strength for the lines derived from second cross (Giza 85 X TNBs).
Although the mean squares of lines derived from first cross (Giza 88 X TNB+) and
third cross (Giza 45 X Kar.z) by bulk population (BP) procedure were significant in all
studied traits, it was significant in the cases of lint percentage %, boll weight, seed
index, lint index, fiber length at 2.5% Span length, fiber fineness and fiber strength
traits for the lines selected from the second cross (Giza 85 X TNB.). While, the
differences among lines derived by the single seed descent procedure were not
significant for most of studied traits with respect to the three populations.

Lines selected by the pedigree method (PD) exhibited a wide ranges for all
studied traits compared to the ranges of the bulk population selection method (BP)
and the single seed descent method (SSD) lines should the some trend exsept for
number of the opening bolls/plant and uniformity ratio, which gave a wide ranges in t
the bulk population selection method (BP). . &

The best ratio of superior lines over the mid-parents for mosUtie studive ¥ :
traits in the 1% and 3" crosses was detected in the pedigree selection procedure (PD)
and the bulk population selection procedure (BP). With respect to the cross (Giza 85
X TNB,) the percentage values of this parameter was low or equal to zero in the
populations derived by either SSD or PD procedures. This result indicated that the
bulk population procedure (BP) is more efficient in the improvement of most yield
compoenent traits with respect to this cross.

The relative number of superior lines derived by each procedure than the
standard variety (Giza 88) in the three crosses recorded that the PD procedure is
more efficient in the improvement most as traits with respect to, the first cross (Giza
88 X TNB4). On the other hand, BP procedure exhibited superiority over the other
procedures in the improving lint yield/plant and seed cotton yieldlpiant.

Highly significant values of genotypic variance (o°g) were detected in the
pedigree selection procedure (PD) than in the bulk population selection procedure
(BP) and single seed descent procedure (SSD), for most studied traits -in the three
crosses.
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High values of expected genetic gain (AG) were found to be associated with
high and moderate values of heritability estimates in broad sense in most of studied
traits, indicating that the phenotypic expression of these traits were indicative of their
genetic behaviour. So, selection for these traits may be highly effective.

INTRODUCTION

Genetical studies and cotton breeding programs on cotton are aimed to
increase fiber quality as well as improving yield capacity to improve
commercial varieties and to produce new lines. Plant breeders have been
continually searching for more efficient methods to screen and evaluate the
large segregating populations.The pedigree method has been widely used,
but it is limited by the amount of materials, which a plant breeder can handle.
The procedure is to select superior progenies from segregating generations,
and maintaining records of all parent-progeny relationships.

Plant breeders must be concerned with the total array of economic
traits, not just one trait. Thus, the importance of knowing 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 the results
reported by Salamah (1977),Younis (1986), Mahdy et al. (1987-a), Mahdy et
al. (1987-b), Ghoneim (1989), Gooda (2001) and Lasheen (2003). Younis
(1986) found that the pedigree selection was the most efficient procedure for
improving lint yield/plant and number of bolls/plant in intraspecific population.
While, it was more efficiency for improving boll weight in interspecific
population. He added that phenotypic and genotypic variances uses
decreased rapidly after two cycles of selection. In addition, Shaheen et al.
(2000) found that high narrow sense heritability in F; families were detected
for most yield components and fiber properties, indicating good expected
response to selection in the fourth (F:) generation. Furthermore, Lasheen
(2003) and Lasheen et al. (2003) revealed that it is worth to notice that no

) detectable changes occurred in the mean performance of lint yield or any of

~" its components and fiber properties due to selection and it is useful for

_breeder to consider these traits in formulating his breeding programmes to

— obtain gain in selection for single plant yield.

The purpose of this study was to investigate the relative efficiency of
single seed descent, pedigree and bulk population selection procedures in
improving of some economic traits in cotton and maintaining genetic variation.

MATERIALS AND METHODS

The genetic materials used in the present study included five cotton
varieties. These varieties were Giza 45, Giza 85, Giza 88, TNB,, and
karshanseky ( Kar.; ). All these varieties belong to Gossypium barbadens L.
These varieties included three Egyptian cotton varieties (Giza 45, Giza 85 and
Giza 88), one Indian cotton variety (TNB,) and one Russian cotton variety
(Kar.,). This study was carried out at Sakha Agricultural Research Station,
Kafr EL- Sheikh Governorate, Cotton Research Institute, Agricultural
Research Center, during the successive growing seasons of 1999, 2000,
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2001, 2002 and 2003 to compare the efficiency of different selection
methods in improving some economic traits in cotton.

In the 1999 summer season, three hybrids belong to Egyptian and
exotic varieties were used as the starting materials for selection procedures.
These hybrids were Giza 88 X TNB;, (1), Giza 85 X TNB, (Il) and Giza 45
X Kar.; (lll). In the growing season of 2000, the three populations of selected
plants were self-pollinated to obtain the F, seeds of these crosses. In the
growing season of 2001, the seeds of individual plants were sown separately
and at the flowering time, 5% of superior plants were selecteq i self-
pollinated in order to obtain the seeds of the F; generation as starting
materials for application the first cycle of selection for single seed descent,
pedigree and bulk populations selection procedures. In the growing season of
2002, the three selection procedures were applied in each population on the
plants having highest values for the important economic characters from
selected F; plants. To comparing respective lines derived by SSD, PD and BP
procedures, field experiment was set up in the growing season of 2003. The
selected lines by each method were evaluated in a randomized complete
blocks design with three replications. Each replication consisted of 206 plots,
which included 19 SSD, 145 PD and 42 BP lines and Giza 88 cultivar as
standard variety. The plot consisted of one row, five meter long and 65 cm
wide. Hills were spaced at 25 cm a part. Therefore, each row had 20 hills.
Land preparation, fertilizer applications, irrigation and all other agricultural
practices were applied as recommended for cotton crop.

The data were recorded on ten guarded plants randomly chosen per
plot for all entries on the following traits: Seed cotton yield per plant
(S.C.Y./P), Lint yield per plant (L.Y./P), Boll weight (B.W.), Number of the
opening bolls per plant (N.O.B./P), Lint percentage % (L.P.%), seed index
(S.1), Lint index (L.I.) as yield and its component traits, Fiber fineness (F.F.),
Fiber strength (F.S.), Fiber length (F.L.), which measured as 2.5% 50% span
length and uniformity ratio as fiber properties.

Analysis of variance was conducted for all characters and differences
between the different lines were tested for significance according to the “F”
test. :

Means, ranges and partitioning of phenotypic variances were
conducted for each character in each experiment. Significance of means
differences were made using the least significant difference values (L.S.D.) at
0.05 level of probability according to the following equation as suggested by
Steel and Torrii (1980):

L.S.D. (5%) =to0s,eq . X Sq
Estimates of heritability were determined azccording to the following equation:

gg
"Heritability in broad sense ( H?, %) =

X 100 {Allarad ( 1960)}
o’ph
Where: azg = the genotypic variance of the generation.
o’ph = the phenotypic variance of the generation.
The expected genetic gain was measured according to Johnson et al. (1955) and
Allard (1960) as follows:
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Gs = K. gAH?
G, = expected genetic gain
K = selection differential and its value equal to 2.06 at the 5% intensity of selection
oA = phenotypic standard deviation
H?% = heritability value in broad sense
The expected genetic gain (AG) represented as a percentage of lines mean
for the trait (Grand mean) was calculated according to Miller et al. (1958)
Gs
(AG)=——— X 100
s <
where X = lines mean for a giving

RESULTS AND DISCUSSION

Tests of significance of the mean squares which appear in Tables 1 &
2, respectively cleared that the differences among lines derived by pedigree
procedure were significant for all the studied traits except for fiber strength for
the lines derived from second cross (Giza 85 X TNB,). However, the mean
squares of lines derived from first cross (Giza 88 X TNB,) and third cross
(Giza 45 X Kar.;) by BP procedure were significant for where, all studied
traits, it was significant in the cases of lint percentage %, boll weight, seed
index, lint index, fiber length at 2.5% S.L., fiber fineness and fiber strength
traits for the lines selected from the second cross (Giza 85 X TNB,). While,
the differences among lines derived by SSD procedure were not significant in
most of studied traits with respect to the three populations. The significance of
mean squares of lines selected by each procedure suggested that the
planned comparisons to determine the efficiency of selection procedures for
all studied trait were valid.
The results revealed that the pedigree selection method (PD) in Table 3
proved-iv be the best among the three procedures applied in the present
—study, while the single seed descent method (SSD) maintained higher mean
performance lines for fiber properties when compared to the pedigree
selection method (PD) and the bulk population selection method (BP). The
pedigree selection method (PD) lines exhibited a wide ranges for all studied
traits compared to both the ranges of the bulk population selection method
(BP) lines and the single seed descent method (SSD) lines except for number
of the opening bolls/plant, and uniformity ratio, which showed a wide range
values in the bulk population selection method (BP). All the previous results
indicated that the pedigree selection method (PD) proved to be the best
among the three selection procedures applied for the most studied characters
in the present investigation. Moreover, the results showed that the pedigree
selection method (PD) was the most efficient in testing of the progeny
compared with the single seed descent method (SSD) and the bulk population
selection method (BP).The results were generally in agreement with the
results reported by Younis (1986), Mahdy et al. (1987-a), Mahdy et al. (1987-
b), Ghoneim (1989), Gooda (2001) and Lasheen (2003).
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Table 3: Means, standard errors (S.E.) and ranges of lines selected by
each procedure for all the studied characters in the three

Ccrosses.
Single seed Pedigree method | Bulk population
Characters HESountRaty (PD) (BP) Giza
Meant | o e Meant | oo e Meant | ponoe 88
S.E. 9 | SE. ge| Sk g

Yield and yield
componants

| 154:13]101-195/166+04[107-227(16.2+07 | 108-214 16.8
LY.IP Il 184214 |172-194|183+0586-261 [188x08| 15.8-22.1 16.8
Il 153212]119-189|134:06 86-221 [126+08| 67-200 16.8
| 453:36|319-551/49.4+1.3336-652 47.6+2.1 324-611 | 46.2
SCY.P Il 504:3740.0-543|51.2+16|246-753]522+22]| 42.9-609 46.2
1l 455237 |359-542|404+18|27.5-638/404+28| 221-57.0 46.2
| 330+02|315-359|337+0.1(296-384|33.9+0.2 31.4-357 | 365
L.P.% Il 366:03|349-382|357+01(33.0-38.1/361£02) 334 -39 36.5
1l 337:03|299-356(33.2+01]29.2—-37.9/30.9+0.2 201-35.1 | 365
| 34:01 |3.18-367] 3.4+00 (3.0-39 | 3501 31-36 3.3
B.W. Il 33+01 | 32-35 [33:0.0 (3.1-38 34+00| 31-386 33
1l 31+041 | 28-35 | 29+00 [24-34 | 32+00 29-33 3.3
| 134:00|92-1751146204101-19.9(139+07| 9.8-18.1 14.1
N.O.B./P Il 154+13|143-17.0[155+04(8.1-212 |155£07 121-197 | 1441
Il 94202 | 83-97 | 99+01 [79-120 [107+01]| 98118 10.8
| 109:071198-120[11.4:00(96-130 [11.4+0.1| 106128 10.8
Sl Il 99:01 |94-102|108+£01(99-121 [106£0.1] 98-114 10.8
1l 94102 | 83-97 | 99+ 01 [79-120[107+01) 98-118 10.8
| 55+01 | 52-59 | 58+00 |49-66 |58+01 53-6.3 6.2
Lk Il 57201 ] 53-61 | 59:00 |55-68 | 5900 54-6.3 6.2
1l 48+01 | 41-52 | 49+00 [42-59 | 48+01 42-586 6.2
Fiber properties
| 167<021153-17.7|16.6+0.1 [13.9-18.4/165+02 148-188 | 17.8
50%S.L. I 149-01|139-164|147+071[119-165/145:0.2 13.4-158 | 17.8

- Hl 165+02]152-17.3|161+0.1 [145-17.8/157+0.1 141-171 | 178
L8 347:03|320-359]345+01(30.5-37.5/343+03 31.9-368 | 366
2.5%S-L. 1l 304-03|286-324|308+02|258-345/305:04 289-335| 366
Il 344<03|327-364|338+02(31.4-37.1{33.2£02 31.2-357 | 366
| 482+03|467-49.7|481+0.1|455-50.0/47.9+02 482-511 | 487
UR% 1l 292:02|4609-50.7|47.5+0.2|442-504|476+04 455-49.1 | 487
1l 2480:02|464-495/47.5+0.1(455-49.9/47.3+0.1 433-485 | 487
| 21+01 | 37-44 | 40+00 |36-45 | 41+01 37-45 3.5
F.F. Il 39-01 | 36-42 | 42+00 [3.7-49 | 4200 36-4.7 3.5
1l 34201 | 30-42 | 32200 [27-40 |34+01 | 31-39 35
| 104+02]|97-11.0[104+0.1(9.3-114 |104+02 9.8-11.4 11.4
F.S. i 9003 | 94-103|94+01 (82-104 | 9.2+01 8.1-9.9 11.4
Il 100:03|94-108] 9701 [87-108 | 9502 | 84-104 11.4

The relative number of lines with significantly higher (H) or lower (L)
means than the mid-parents in the first, second and third populations were
calculated for the studied traits and the results are presented in Table 4. The
best ratio of superior lines than the mid-parents for most studied traits was
detected in the pedigree selection procedure (PD) and the bulk population
selection procedure (BP). With respect to the cross (Giza 85 X TNB,), the
percentages values of this parameter was low or equal to zero in the
populations derived by either SSD or PD procedures. On the other hand, BP
population showed superiority over mid-parents by 50% of lines in the
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case of seed index (S.l.) compared by 21.21% in the PD
population and 0.00% in SSD populations for the third cross. These results
indicated that the bulk population procedure (BP) is more efficient in the
improvement of most yield component traits with respect to this cross.
Therefore, it could be concluded that the efficient of selection procedure
depend on the genetic constitution of starting material ( the crosses ) as well
as the trait under studies.

Table 4: The relative number of lines with significantly higher'(H) or
lower (L) values than the mid-parents of the three crosses for
all the studied characters.

e Single seed descent Pedigree method (PD) Bulk ﬂcé;;t;latlon
H% L% H% L% H% L%
Yield and yield
components
1 00.0 14.3 00.0 41.7 00.0 13.3
LY./P 1l 00.0 00.0 3.8 3.8 6.7 00.0
I 20.0 00.0 15.1 00.0 00.0 25.0
| 00.0 14.3 00.0 23 3 00.0 6.7
S.CY/P Il 00.0 00.0 1.9 3.8 20.0 00.0
Il 20.0 00.0 6.1 00.0 00.0 8.3
| 00.0 85.7 00.0 96.7 00.0 86.7
LP.% 1l 28.6 28.6 9.6 385 6.7 66.7
i 60.0 20.0 39.4 394 8.3 91.7
| 00.0 00.0 00.0 26.7 00.0 00.0
B.W. 1l 00.0 00.0 9.6 00.0 00.0 6.8
1 00.0 20.0 9.1 18.1 00.0 00.0
I 28.6 14.3 00.0 26.7 00.0 6.7
N.O.B./P 1l 00.0 00.0 3.8 3.8 13:3 00.0
1 00.0 00.0 151 00.0 00.0 8.3
| 00.0 57.1 417 15.0 20.0 00.0
S.l. 1] 00.0 00.0 15.4 3.8 13.3 20.0
I} 00.0 20.0 21.1 24.2 50.0 00.0
| 00.0 85.7 00.0 75.0 .00.0 53.3
Ll 1 00.0 28.6 15.4 17:3 00.0 33.3
11! 40.0 20.0 121 12.1 8.3 41.7
Fiber properties
I 00.0 429 1.7 41.7 133 46.7
50%S.L. Il 00.0 57.1 00.0 38.5 00.0 46.7
il 20.0 20.0 9.1 27:3 00.0 58.3
I 00.0 28.8 6.7 48.3 00.0 53.3
2.5%S.L. 1l 00.0 85.7 1.9 50.0 00.0 73.3
I 20.0 20.0 6.1 30.3 8.3 58.3
I 28.6 14.3 00.0 20.0 40.0 00.0
U.R.% Il 85.7 00.0 3.8 13.5 00.0 13,3
11 20.0 20.0 6.1 30.3 00.0 41.7
I 00.0 71.4 00.0 31.7 00.0 20.0
F.F. Il 00.0 00.0 00.0 30.8 13.3 13.3
11 00.0 20.0 9.1 6.1 00.0 8.3
| 00.0 714 5.0 1.7 00.0 6.7
F.S. Il 00.0 00.0 00.0 15.4 00.0 80.0
il 00.0 00.0 3.0 12.1 00.0 83
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The relative number of lines derived by each procedure with
significantly higher (H) or lower (L) values than the standard
variety (Giza 88) in the three populations for the studied characters are
shown in Table 5. The relative number of superior lines derived by each
procedure than the standard variety (Giza 88) in the three crosses recorded
that the PD procedure is more efficient in the improvement of most traits with
respect to, the first cross (Giza 88 X TNB).

Table 5: The relative number of lines with significantly higher (H) or
lower (L) values than the standard variety (Giza 88) of the
three crosses for all the studied characters.

Single seed Pedigree method :
( Characters descent (SSD) ‘ (PD) ) Bulk population (BP)J
[ H% % | H% | L% | H% [ %
r Yield and yield \ ) ‘
components
[ 00.0 143 | 00.0 11.7 133 | 00.0
rL.Y.IP I [ 00.0 c00 | 1.9 3.8 333 | 000
1 | 00.0 000 | 00.0 63.6 83 | 167
== 1 [ 00.0 000 | 000 5.0 26.7 000 |
S.CY.P 1l | 00.0 000 | 19 3.8 26.7 00.0
I | 000 00.0 00.0 51.5 8.3 83
[ [ 00.0 85.7 6.7 90.0 00.0 93.3
LP.% 1l 14.3 28.6 9.6 25.0 6.7 40.0
i 00.0 100.0 | 00.0 84.8 00.0 100.0
| 00.0 00.0 20.0 3.3 00.0 00.0
B.W. 1l {000 00.0 38 00.0 6.7 00.0
I [ 00.0 200 | 000 636 | 000 000 |
I 143 143 | 00.0 8.3 13.3 00.0 |
N.O.B.IP Il 00.0 00.0 | 00.0 3.8 20.0 00.0
1 00.0 00.0 | 00.0 12.1 00.0 00.0
‘ 1 57.1 286 | 46.7 100 | 267 00.0
S 1l [ 00.0 429 | 77 173 | 00.0 25.7i
m | 000 600 | 6.1 485 | 83 | 333
1 [ 00.0 T 517 | 000 | 467
LJ: P | 000 | 429 | 58 385 | 000 | 600
i [ 000 | 1000 { 00.0 93.9 00.0 00.0
[ Fiber properties — 7k | [
| | [ 000 | 429 [000 | 533 00.0 66.7
50%sS.L. [l [ 000 | 1000 [00.0 | 100.0 00.0 100.0
I m 000 | 400 | 000 | 788 | 000 00.0
| o000 | 571 [ 000 | 550 | 00.0 50.0
2.5%S.L. ‘: T | 000 | 1000 000 | 981 [ 000 | 1000
I [ 000 | 800 | 00.0 | 667 o000 | 917
‘f | [ 143 | 143 | 00.0 200 | 000 60.0
U.R.% 1l [ 541 | 143 | 000 250 | 00.0 133
|| [ 200 | 400 | 00.0 337 | 000 | 667
[ [ 000 | 857 | 00.0 91.7 00.0 26.7
F.F. \7 I 000 | 714 | 000 | 904 00.0 46.7
[ m | 000 [ 200 | 211 | 30 [ 167 | 000
[ | [ 000 | 857 [o00 | 10.0 [ 000 | 400
F.S. \: 1 [ 000 | 1000 [ 00.0 | 692 [ 000 | 1000
i [ 000 [ 100.0 000 | 758 | 000 | 833 l
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On the other hand, BP procedure exhibited superiority over the other
procedures in improving lint yield/plant and seed cotton yield/plant, where the
percentages of lines with higher significant values than the standard variety
(Giza 88) ranged from 13.33% to 26.7% compared by zero in the PD and
SSD populations. Therefore, the BP procedure is more efficient for
improvement of cotton vyield in the first cross (Giza 88 X TNB;). The
proportions of lines derived by PD procedure with significantly higher values
than the standard variety (Giza 88) were 7.7% and 5.8% for seed index (S.1.)
and lint index (L.l.), respectively, compared to zero in the BP and SSD
populations in the second cross (Giza 85 X TNB;). The previous results
indicated that the three selection procedures appeared to be effective for
improving different characters depending on the started genetic materials
(crosses). In this respect, many investigators draw similar conclusions.
Among them, Salamah (1977), Yousef (1979), Younis (1986), Mahdy et al.
(1987-a), Mahdy ef al. (1987-b) and Gooda (2001).

The values of genotypic variance (o°g) and expected genetic gain
(AG) as percentage of mean of selected lines by each procedure for all
studied traits in the three populations are found in Table 6. Highly significant
values of genotypic variance (c g) were detected in the pedigree selection
procedure (PD) than in the bulk population selection procedure (BP) and
single seed descent procedure (SSD), respectively for all studied traits in the
three crosses. Some traits showed negative values for genotypic variance
(0’g) in the single seed descent procedure (SSD), due to the large magnitude
of the experimental error (environmental variance), which masked the genetic
variations and led to inaccurate estimates of genettc parameters. 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. The
results suggested that genotypic variance (o° ag) values would give the best
indication of the amount of genotypic variance (0 g) to be expectedfrom
selection procedures. Also, the magnitude of the genetic variability 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 gain (AG)
as percentage of mean in the pedigree selection procedure (PD) and the bulk
population selection procedure (BP) were higher than their corresponding
values in the single seed descent procedure (SSD) indicating that the applied
selection procedures were effective and successful for selecting the best lines
and maintaining the characters on high standard levels. These results were
generally in agreement with the results reported by Abo-EL-Zahab and Abd-
Alla (1972), Younis (1986), Mahdy et al. (1987-a), Mahdy et al. (1987-b),
Ghoneim (1989), Tian et al. (1993), Gomaa et al. (1999), Shanti et al. (1999),
Shaheen et al. (2000), Gooda (2001) and Lasheen (2003).
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Table 6: Estimates of genotypic variance (c’g) and expected genetic
gain (AG) for 5% of selected lines by each procedure for all
studied characters in the three crosses.

Single seed Pedigree method z
r Characters descent (SSD) (PD) Bulk population (BP)
o’ AG s’y | AG o'g AG
Yield and yield
componants
[ B:7 27.7 1.9" 9.8 4.9" 22.9
LY.IP 1l 0.00+ 0.00+ 4.4™ 16.2 0.2 1.1
il 3.6 19.4 5i5 26.9 11.4* 48.6
| 34.0 19.2 157" 9.18 31.8° 18.8
S.CYJ/P Il 0.00+ 0.00+ 21.5° 1832 4.5 3.4
11} 21.7 14.7 40.5*" 236 86.9" 40.7
] 2.9 10.1 2.4 9.3 130 6.5
L.P.% Il 1.5 6.5 1.1 5.7 1.6™ 7.0
i 507 13.6 4.6™ 13.0 z21= 9.1
| 0.00+ 0.00+ 0.0™ 9.3 0.00+ 0.00+
B.W. 1l 0.00+ 0.00+ 0.0* 4.3 0.0* 5.3
1] 0.0 1.7 0.0™ 11.8 0.0 41
1 6.2" 33.6 21" 13.2 25" 17.0
N.O.B./P Il 0.00+ 0.00+ 2.1° i 1.1 7.8
1l 1.1 6.9 3.0 16.7 76T 36.7
| o 15.3 0.6" 13.1 0.4* 9.7
S.l. 1l 0.0 2.2 Q.27 75 0.2** 8.4
Il 0.2 9.0 0.8* 18.3 0.4™ 10.7
| 0.1* 8.9 g1 8.7 [ b 5.8
L.L Il 0.0" 6.9 0.1 8.9 0 s 7.9
1] 0.2" 16.9 0.1* 13.2 0.2 15.5
Fiber properties
| 0.7** 9.9 0.8* 10.3 12 12.9
50%S.L. I 0.6*" 10.2 0.8* 10.8 0.1 2.6
Il 0.6™ 9.3 0.6™ 9.1 0.7 10.8
| 1B 7.6 2.5 9.1 23" 8.2
2.5%S.L. Il 1.4 7.4 1.9 8.3 0.8 4.2
1} b i 7.4 i 7.3 2.1 8.4
| 0.8™ 3.6 0.5™ 2.2 180 5.5
UR.% Il 1.3%" 4.5 1.4™ 43 0.4 1.6
11} 12" 4.6 0.8 2.6 1.9** 5.8
| 0.0*" 11.8 0.0*" 6.8 0.0 4.5
F.F. il 0.0 3.3 0.0*" 9.2 v 11.7
111 02" 246 0.0 11.5 0.0 6.2
| 0.1 3.9 0.1*" 4.2 0.00+ 0.00+
F.S. 1l 0.00+ 0.00+ 0.1 29 0.1* 6.4
1 0.2 6.2 0.1 5.8 0.2 6.2

+ Negative estimates for genotypic variance compo
= ** Significant at 0.05 and 0.01 levels of probability,

Abo-El-Zahab, A.A. and S.A. Abd-Alla (
of some agronomic characters
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