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ABSTRACT

Although pedigree selection was and 34l tive breeding procedure that yielded all
Egyptian cotton varieties grown commercially, recwivent selection in eack population
increases the frequency of favorubie genes. Thercfore, this investigation was carried out
at Sakha agricultural researck farm during , 2001, 2002 and 2003 growing seasons on
the three F; populotions Le., Giza 45 x Giza 35, Giza 88 x Menofy and Suvin x Giza 80,
to estimate the effectiveness of different seiection procediures, and efficiency of repeated
crosses within the three populstions.

The keritability in broad semse was higher in F; and F,{ > 50 % ) than In F; for
line yield , but it was high for lint percentagpe and halo length in the three generations of
the three populadons. The phenotypic selection for lint percentage (1) and kalo length
(I} in F, was generally efficient. Improvement in Bnt yield after phenotypic selection for
it () in two populations; Giza 38 x Menofy and Suvin x Giza 80: was also more fraitful
bt it was less than that by selection based om Emt percentnge in population I The
selection criteria { 1) and 1, ) were effective for tmproving halo length, while selection in
early generations for improving lint yield by criterion (I;) was not gffective in population
I only. The selection by individual culling level (ICL) procedire (based on three traits, I,
) was more efficient for all traits than citker phenotypic individual trait selection
procedures . The rank correlations between F;, F; and F, were significant and positive
JSor lint percentage and halo length  in the three populations. Therefore, the F; and F;
does give some information o F,, while insignificant and positive correlation for fint
yield provides littie information about different gewerations . The number of superior
lines obtained from recurrent selection was higher than that from pedigres selection
method. Therefore, inter-mating in early penerations followed by selection seems more
efficient for changes in gene frequency during selection.

Keywords: Cotton, Breeding methods, Selection procedures, Selection efficiency, Rank
correlation, Recurrent selection

INTRODUCTION

Different selection procedwres ic., direct phenotypic individuai trait
selection and independent culling levels selection were used by breeders as
criteria for improving lint yield in cotton. Thus hybridization followed by
pedigree selection was and stilf the breeding procedure that yielded all
Egyptian cotton varieties grown commercially (Salama et af 1992).

Meredith and Bridge (1973) evaluated three selection criteria i.e. high
yield (Y}, high fiber strength (S) and sampling random (R). Differences in
yield, lint percent and fiber length among the three selection types were



observed and yicld selections produced 5.7% more lint than the random
samplimg  Ei-Kilany ef of (1978) studied three selection methods ie. direct
phenotypic individual trait scicction, independent culling levels (ICL) and
selection index. The indepesdent culling level procedure was observed to be
maore cfficient im scicction relative to direct phenotypic selection, based on
the individual traits, Scholl and Miller (1976) found that direct sclection for
lint yicld was predicied 10 be as cffiective as it was a correlated response to
sclection for any of its comspoments. Response of yield to selection for lint
percentage was peedicted 0 be as preat as divect selection for yield
Predicted change in Fint yield as a fisnction of sclection for 2.5% span length
was ncgative and substantial

Yomscf and Eb-Agamy (1980) reported that the pedigree line method
'was more cffoctive and casicr for msproving quantitative characters than one
cycle of recurrest selection. However, more cycles are needed for improving
such traits. Tyagi (I1987) sugpested that intermitting in carly generations
followed by selection of desiable scpregates may be a useful method for
mproving yicld and qeality shassliascously. El-Lawendey (2003) found the
supcriority of some bybrids im Lt yicld over better parent in two
populations. No increase was foumd to be significant over better parents for
lint percentage and sced idex of theee populations.

The main objectives of this stady were to explore the efficiency of
diffeyent sclection procedures, direct phenotypic individual trait selection
apd independend culling Jevels sclection. The correlation coefficients
between the three gencrations Fa, F; and Fy and the efficiency of repeated

MATERIAL AND METODS

The prescat sinddy caried out at the Agricultural Research Station,
Sakha ARC, during 2001, 2002 and 2003 growing seasons.

Breeding matevials wsed in the study inciuded three populations:

Giza 45 x Giza 85 (extra long staple cotton variety x long staple
variety), Giza 88 x Menofy (exira long staple varicty x extra long staple
variety) and Giza 80 x Suvin (long stapic varicty x long staple strain).

In the fust scasom (2001) the three F; populations with the original
parents were grown in pon replicated ridges 7.5 meters long and 60 cm
wide. Each ridge contained 15 single-plants hills spaced 50 cm apart. All
plants weye scif poliimated and plants from each population were selected in
the fickd mainly om the basis of momber of retained open bolls and
productivity. Selfed as well as opea pollinated bolls per plant were picked
up separaicly and the total seed cofton yield pers plant was ginned and lint
yickd was detcrmined. Moreower, the characters ie, lint yield, lint
perceniage and balo length were determined for F; plants.

718



The 10% superior plants for each character ie, lint percentage (I1),
lint yield (12), halo length (I3) and 10% superior plants for the three traits
{independent culling levels selection): {I4) were sefected from each
population). -

In 2002 season, panofseedsoftbﬁFzselectedplamsmﬂleﬂ:ree
populations were sown to raise F; plants and for evaluation with the
corresponding parents. A RBCD with three replications was used, where
cach progeny was grown in one ridge 4.5 m long. Seeds were sown in hills
spaced 30 cm and two plants were left per hill. The remaining sister seed of
F; selected plants forﬂ:eﬂ:mepopulanonsmmsedmgweﬁ plants that
were selfed to produce F, seeds.

In each F; field trial, observations were scored on 15 single plants;
five guarded piants per replication were chosen at random. The selection
procedures were based on progeny performance in the replicated trials.

The 10% superior progenies of each character ie., lint yield, lint
percentage and halo length, were chosen from each population. The
numbers of the best selected progenies were 16, 20 and 23, where some
plants represented more than one selection criterion.

In 2003 season, seifed seeds of F; plants of the three populations were
sown to raise F, progenies evaluated with two original parents in a
randomized complete block design with three replications.
Estimates of phenotypic and genotypic variances for F; and F, geaerations

The variance components from the regular analysis of a randomized
complete block design were used to obtain estimates for the phenotypic and
genotypic variances as outlined in Tables (1) and (2).

The estimates of variance components were obtained according to the
following formuia :

0% =%+ i+, o, =Me—Mohi
02: =(ME—MH),I 01; =Ms
Where : r=Number of replicates. , i=Number of plants per plot.

Table 1. Analysis of variance of i plants per plot in F; of three populstions.

S.0.V. - DR Mean squares Expected mean squares
Replication 1)
Families (1) My o' Fio” o,
Experimental Ervor (F-IXE1) M, o’ Ho®,

Sampling errer (1) Ms o,
Total : 6-1) o
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Table 2. Analysis of variance on mran plot basis in F4 generation of the three

popalations.
S0.V. D.F, Mean squares  Expected mean squares
Replication (1)
Families (£1) My o, + ro’,
Error  e-1)E-1) My o,

The estimates of varimwe compoments were obtained according to the
following formulae:
=0+ P, Cy=(Me-MMr ad o’ =Mg

Rank correlation cocficient of the three studied traits was calculated
using the data of the three successive generations using the formula given
by Spearman and mentioned by Kang (1988).

r= l’l—”(:%f')—z— (Spearman’s rauk correlation)

Efficiency of repeated crosses in the three populations

Seven superior plants from cach of the crosses; G. 45 x G. 85, G. 88 x
Menofy and G. 80 x Suvin were selected in F2 for three characters, three
plants superior in [int yield, two elite plants having lint percentage and two
plants showing the best halo length were selected to produce the first cycle
of recurrent sclection in 2001 season.

In 2002 season, scifed seeds of the above selected seven F plants
were crossed where; the high yielding three plants were used as top parents.
It was assumed that yield trait depends on more variable factors than the
other traits under study. Finally, 12 hybrids produced were for each
population.

In 2003 scason, the 12 hybrids for three popuilations with two original
parents were planted in a randomized complete block design with three
replications, in a similar manner of spacing as that followed with phenotypic
selection.

The studied traits were :
Lint percentage (%),  Lint yicld (g¥piant, Halo length (mm), B°“(g"‘f‘gh‘
ind . int ind Earliness index, as ratio of first pick
Seed ®). Lint (z)and to total seed cotton yield.

RESULTS AND DISCUSSION.

Means, ranges, phenotypic and genotypic coefficients of variation and
heritability cstimates in Table (3) showed that the means of F; were higher
than F; and F, means for lint yield of the three populations. The differences
between generation means were due fo wide spacing resulted from skipping

720



Table 3. Means, ranges, phesotypic (PCV) sad (GCY) cocfliclents of
varistion and broad semse heritability ) in F;, F; sad F, geacrations of

the three popuiations,

Trsita Generationt | X | Ramge revs | oove | Wy

Population 1 (Gizs 45 x Gla 85)
Fa 151 ze7ms B2 “=3 807
Lint yield (gVplant B MS] 91197 188 e 195
¥, 126 15172 174 164 e
Fa ns 264600 13 n »s
Lint percentage % F 362 B4AM2 337 38 818
Fa 385 3480281 i 322 kit
F2 4.7 35,5 “ 593 748
Halo length (mm) Fs 381 31.5-%4 k) 3.0 38
Fa 362 32133719 443 432 | 5 J

Popaiatios 11 (Giza §3 x Menefy)
F2 216 16655 sS4 438 T3
Lint vield (g)Vplant Fs 173 ena 198 315 152
Fa 126 T98-152 144 139 28
¥F2 s 25.2-%.2 9% 593 13.7
List pereentage % Fs 3681 3511 158 1.9 5a%
Fa 3.7 37.1-946 681 .48 9.1
F: Jes nieaz 5AS 4.58 76
Halo length (mm) Fs Is 35996 224 12 T34
Fi 362 s b3 ] . 0.6

Population 1 (Gixe BS x Suvim).
Fz 411 5.1-54 a8 94 738
Lint yield (gVplant s 173] 12220 148 183 sa.1
Fa 15.4 553196 2 191 3.1
23 6423 “om 488 500
Lint percentage % 5 35| 3saes 33 412 "5
Fa Er i 332412 7.12 T8 9.5
Fa2 kY4 153-98 5352 32 635
Halo length (mm) Fs 387 31317 57 4.94 375
Fa a7 n1-»s 0 .34 .1

of one ridge between each two planted ridges in F> generation. While the
means of lint percentage and halo length of Fz were lower than F; and F,
generations of the three populations. Similarly, wide ranges in the
aforementioned three traits in three populations were shown for F» than F3
and F, generations. The results indicated that the means of F; were higher
than F, generation for lint yield. However, El-Lawendey (2003) found that
the mean of lint yield increased for F, than Fi. This may be due to the
adverse environmental effects which is supported by Esmail er af (1986).
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Similar results were obtained by Mahdy er of (1987) who found that the
mean of lint yield increased from F; to F, gencration, while an obvious
decrease occurred in the Fs.

The results showed that phenotypic and genotypic coefficients of
variability were larger in F; peneration than those of the succeeding
generations for all the studied characters of the three populations (Table {3).
But, the phenotypic and genotypic coefficients of variability were lower in
F; than F,; gencrations, with the exceptions that both coefficients in F; for
fint percentage and halo length were fower than that of succeeding
gencrations in population HL

High estimates of heritability in broad sense (>50%) were obtained for
lint yield in F; and F, but it was low in F; (19.5%, 8.52% and relatively low
(50.1%) in three populations, respectively. Similar resvlts were obtained by
Abdei-Hafez er al (2003). Heritability estimates were high for lint
percentage and halo length in the three populations (Table 3). The results
indicated that the heritability estimates in broad sense differed between the
three populations and the highest values of heritability were observed in Fy
than the two other generations. Burton (1952) suggested that a genetic
coeflicient of variation together with heritability would give the best
indication of the amount of genetic variance to be expected from selection.

The differences between gencrations may be due o the various
genotypes scored by each selection index, the genetic variability within F,
plots that would be greater than within F3 progeny rows, the genotype by

environment interactions which may be of large magnitude and the possible
considerable dominance gene action present and expressed in an F,
population which is the one we consider most likely (Meredith and Bridge
1973).
Means, phenotypic and genotypic variances and phenotypic and genotypic
coefficients of varistion of seven traits for four different selection
procedures; I;: phenotypic selection for lint percentage, I phenotypic
selection for lint yield, I;: phenotypic sclection for halo length and Ii:
independent culling leveils selection exerted on three traits (lint percentage,
lint yield and halo length) for three populations are presented in Table (4).
Data for the first population reported that in the phenotypic selection on lint
percentage (I,), the mean was higher than that of other selection criteria for
lint percentage and fint yickd. Thercfore, the phenotypic selection (1)),
appeared to be more efficient in selection of best genotypes.

Also, the results showed that o?,, o’ PCV and GCV for lint
percentage were lower than for lint yield and halo length, indicating that the
phenotypic sclection for lint percentage (1;) in F; was efficient, This was
reflected in high heritability estimates for the lint percentage,



Table 4. Means X phenotypic (c’,)nlm(o’.)m and phenotypic (PCV) and
genotypic (GCV) coclliciests of variation for sevea traits of the fowr selection
procedurcs as evalmated fram F selecind hhﬁts and their F, progenies for

papulation 1 (Gizs 45 x Giza 85).
Selection Traits X & i o PCY% | GCVY%

1. Lint percentage (%) 312 23 ). % 4.3 .08
Lint yield {gV/plant 135 ' o B 196 its
Halo length (smm) n7 e | aw 5.76 565
Boll weight {g) 246 a3 | aas 103 898
Seed index (g) " o7 -] ams AST X
Lint index (g) (17 e | s 347 0.01
Earliness index .1 ] 134 53 6.20 3.43

L | Lint percemtage (%) %3 LIS | asw 1y 21
Lint yield (g)¥plent 28 s Y ] 15.1 138
Halo length (mm) 387 L | Le7 3.0 1.9¢
Boll weight (a) b 4] a8 ) sad [y FRT
Seed index (g) Y] (311 o i 72
Lint index (g) &1 (337 Y 562 5.05
Earfliness imdex 87 a4 ] [ %9 [ ]

Ix  (Lint percentage (%) B s 447 263 1.9¢
Lint yield (g)/piant e Iegt 135 165 153
Halo icnpth (mm) 31 .78 734 23 3
Boll weight (g) 31 anls 2003 441 195
Seed index (g} s S194% 162 4.16 s
Lint index (2) sx ons . 713 ®
Earfiness index 14 " 123 198 (1]

L | Lint percentage (%) 3 [ L] 313 M 1.57
Lint yicld (g)/plant 128 209 167 s 105
Halo length (ram) %7 54T i 154 1.9
Bolt weight (g) n s 2915 651 4.3
Seed index {g) ms (1] L35 154 178
Lint index (g) Y ) LT 009 408 k%2
Earliness index “ws 182 ] 462 0

I, = Bascd ow list percentage. . L= Bancd on St vickl )
1, = Based on halo leaydh. . L= Bened an fheve traits (/CL)

0 Negative value for genotypic vaviance
* and ** significant at 0.05 and .01 levels of proimbility, respectively.

Phenotypic selection based on lint yield (), the mean for lint yield
was lower (12.5) than the lint yicld when the selection based on lint
percentage (13.5). The estimated oy, o’, PCV and GCV for lint yield
criterion (I;) were lower than that by other selection criteria except for
criterion (I4). Therefore, selection in early generations to improve lint yield
by the criterion (I;) was not effective and selection in the later generations
should be more effective than in early generations.
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El-Lawendey (2003) obtained the highest realized genetic advances
for lint yield when applied the selection criteria (Ix;) (phenotypic selection
for lint/sced) in one population, index (Ixs, selection index involving
bolls/plant, seeds/boll and lint/sced) in 2 second population and Ix,
{phenotypic selection for seedshboll) was better than Ix, (phenotypic
selection for lint yicklplant).

Phenotypic sclection based on halo length (I5), the mean of lint
percentage and lint yield was lower than other selection criteria, but the
mean for halo length was high. Estimated 0%, o”,, PCV and GCV for halo
fength for criterion (I5) were lower than other selection criteria except for L,
indicating that the criteria (I5) and (1) were effective for improving halo
length.

The data in Table (5), showed that, in population IT the mean, 0?5, 0%,
PCV and GCYV for criterion (I,) were higher than other selection criteria,
The increase of variability within criterion L, indicated that the performance
of some families for this criterion differed from F; to F,;, which may be due
to genotype by environment mtcraction or the effect of dominance gene
action if present and expressed in an F; population. While, in criterion (I),
the mean of it yield was higher than that other sclection criteria, but 0'2,,,
&’ PCV and GCV were lower. The results showed that criterion (1) can be
more efficient in improving and selection to high yield. The results
indicated that the means of halo length and lint yield were higher and
similar to that for selection criteria ie, I, Iy and I, than those in criterion
1. Therefore, the strains with high fiber length should be expected to result in
high vielding strains.

‘The means for 1, (ICL) were nearly similar with those of all criteria to
the same trait, therefore, selection by ICL procedure (1,) was more efficient
than either phenotypic individual trait selection procedure. Similar resuits
were reported by El-Kilany (1978).

The results in Table (6) for population I, cleared that the mean for
lint percentage for criterion (1;) was higher than the others but o7, o%,, PCV
and GCV were Jow, indicating that the phenotypic expression of these
families in F; generation were indicative of their genetic behavior, similar to
the resulis reported by criterion (1) and criterion (I3). These findings
indicated that selection in early generations was efficient in improving these
traits.

The results showed that the differences between trait means were not
significant for boll weight and earfiness index under all selection criteria,
while, and were significant for sced index and lint index under all selection
criteria except for criterion 1 for lint index. This suggests that correlation
existed between the two traits and lint percentage, lint yietd and halo length.
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Tabte 5. Means( X ), phenotypic (0%,) snd genotypic (o”,) variances axd phenotypic
{PCY) and genotypic {GCV) cocfficients of varistion for seven traits of the
four selection procedures ss evalmated from F; selected families and their ¥,
progenies Tor population I {Gizs 38 x Menofy).

Selecticn —_
erineria Traits X o, o |PCV%|GeVY

5 Lint percentage (%) k- 4 11,4~ 832 3.87 [ X 7]
Lint yield (g)plamt m2 a1 A 171 16.4
Hale length (mwm) 359 1.5 1.8 35 353
Boll weight (@) 342 | eames | wes 248 7.17
Seed index {g) 194 [ ALY *.19¢ 3.50 J.04
Lint index (g) 36 071" | 4853 420 362
Enrliness index 569 I244 1846 335 7.58
| & Lint perceniage (%) 374 [esaTv | a3 | 1.6 257
Liat yicld (g)Vplant 138 0692 0455 6483 489
Halo length (mm) 374 (01621 AISE 198 1.84
Boll weight (g) 1% 0033 .05 5.60 .39
Seed index (g) 1.6 .842 2.006 193 7S
Lint index (g} 644 o116 L9 523 513
Enrfiness index 578 %M 743 7.04 4.78
[ 61 Liut percentape (%) 378 2389 8.242 1.48 132
Lint yield (g)Vplant 125 .06 L6S 1L.5 164
Halo length (man) 378 .106 4014 8870 831
Boll weight (2) 3131 | eses | 0003 | 1T 1.65
Seed index {£) s .12 8.057 319 7
Lint index (£) €32 0.040* .43 315 .74
Earliness index 539 i85 7.5 738 4 66
L Liat percestage (%) 373 1.49%* L2 3.28 el
Lint yield (g)/plamt 134 14 | e | am 653
Halo {ength (mm) 73 158 | 8117 1.97 0.92

Ball weight (z) 324 | w8t '] 8.95 ¢
Seed index () 105 .05 046 269 2.2
Lint index (g) 621 Ll 052 535 4.78
Earliness index 574 A 24.18 928 B.55

»  and ** significant at 0,05 and 8.01 Jevels of produbilily, respectively.



Table 6. Means, phemotypic (o°,) and genotypic (0%,) variances and phenotypic (PCV)
and geaotypic (GCV) coefficients of varistion for seven traits of the four
selection procedures as cvalunated from F, selected families and their F,

progenies for popatstion 111 (Gize 88 x Suvin).

Seleetion criteria Traits X! o & |[Povu | Gove
[ Lint pereestage (%) 404 ) 041* | 0320 1.64 L.40
Limt yield (g)plant 143 ] s79*+ | an 19.9 192
Hale length (mm) 315 ) 2723 | 1.884 535 4.36
Balll weight (g} 29% | a3z | o001 5.98 1.06
Secd imdex (g) 962 | #33* | 0281 6.03 521
Lint index () 651 | 0071 | 0015 .09 1.88
EarSucsy index €x| 13 477 527 3482
Iy Liat percentape (%) 375 4887 | 478 539 51
Lint yield (g)plant 167 | 346 34 .1 9.0
Hale length (mw) 38 ) s | g2y 8.30 851
Bell weight (2} el em37 | o006 6.20 2.50
Seed index ¢ 05 ) asear | 0452 | 676 6.40
Lint index () 627 ] 0195 | 0.165 7.04 648
Earkiacss index 5] ss3 0.80 4.02 141
L Liat pereemtage (%) 351 | rsese~ | 1838 3.94 3.36
Liut yicld (g¥plant 1451 104 | 106 233 ns
Hale length (mas) 3761 171** | 1L.56 348 R
Rell weight (2) e el116 | o9l 10.7 9.43
Sced index {g) 1.1 | e526* | 0.500 652 6.35
Lint imdex (g) €03 | a2 | 0273 8.66 8.55
Earfiness index 7] .13 1.20 460 1.67
[ Lint pervestage (%) 372 | 6157 | 6an 6.67 6.63
Lint yield {g)Vplant M47) 114 | 12 23.0 2t7
Hale length (wm) 65| 5077 | 476 617 6.00
Ball weight (g} - 13| bes3 0033 736 550
Sced index (g) 196 | a577*+ | 0505 7.16 6.7
Lint index (g) €28 | o321 | 0303 9.2 8.77
Earsess index 7| 188 ] 5.01 0

* and ** significant 2t .05 and £.81 levels of prabability, rexpectivey.
Rank corrvelation among three generations
Rank correlations between F; and F1, between F; and F, and between
F; and F; in three populations for the three traits are presented in Table (7).
The correlations for lint percentage and halo length were significant and
positive but were insignificantly negative for lint yield in population 1.

726



Table 7. Rank correlation cocfficients between generations for selected
characters in the three popailstions.

Traits Generations Giza 4% % Gixa 35 Giza 58 x Misoly Giza 38 x Suvin

Fy Fy E; ¥y Fy Fy
Lint Pll'telh‘l Fa [ By b 42" L55" &1 .58 0.76**
¥y - .67 - 823 - 874"

R F A 4.11 023 N .36 .13

Lint yield

e Fs - 406 - 030 - 032
Halo length 2 05 | e | a5 | esz | emee | ames

F; - LN il - 0,63+ - 0.89s+
* and ** significant ac 0.05 and 0.01 Levels of probebility, respectively.

The correlations of fint percentage were significant for F; and F;,
while, it were insignificant for F; and F, and F3 and F,. The correlation was
insignificant for lint yield, while, it was positively significant for halo length
in population II.

The correlation coefficients were highly significant and positive for
lint percentage and halo length, while were positive and insignificant for lint
yield in population HI. The results indicated that the correlation between F;
and F3, F2 and F4 and Fa and Fg were significantly positive for some traits in
the three populations. Therefore, the F; and F3 does give some information
to F, for lint percentage and halo length, while, the insignificant correlation
for lint yield provides nothing or fittic information between different
generations. Therefore, the selection in F; to improve lint percentage and
halo length was effective because the highest plants for the two traits in F»
were often the highest in later generations, but the highest plants for lint
yield in F; were not the highest in later generations; Fs or F4. Thus, the rank
correlation coefficients differs according to the genetic constitution of the
trait under study and its interaction with the environment, through the
segregating generations. Meredith and Bridge (1973) reported that the most
considered and most likely is the existence of considerable dominance gene
action

The results of evaluation of families in F; generation in the three
populations is presented in Table (8). it showed the means of original
parents and 16 families in F4 for seven fraits, in population 1. The means of
most families were higher thar better parent for lint yield, while, means of
lint percentage and halo length were insignificantly different as compared to
better pareit.

Regarding popuiation I, most of the families showed significant
positive increase for lint yield over better parent while, some families were
similar to the high fiber length of Giza 45 (P() and lint percentage of Giza
85 (P2). Such results, could explain the superiority of some families in lint
yield, lint percentage and fiber length. Also, using selection in this
population may result in increase of the frequency of favorable genes. In
this phase recombination of desirable characters should be increased.
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Table 8. Mean performance of F, families for seven traits in population I (Giza 45 x
Gixa 85).

F. Lintyietd | U®  [ose lengmlmat weight| Seed index | Lint index | Ear. index
Fumiies | (pipinng) {P0T | (man) ® @ @ **
- 12 ne | 318 23 105 38 52.2
2 158* k% | s 14 18.7 66 £5.4
3 we | 340 k1] 19 14 59 59.3
4 7 348 378 29 108 5.6 £2.7
5 3 355 k% 7 13 57 59.8
6 138" 373 k%] 25 7 | 59 648
7 1[4} %7 34 24 L 1] 57 55.5
8 124 x1 33 24 s 6.1 556
9 I 374 372 24 183 &1 623
te ne 361 387 2.7 in2 58 59.9
1] 119 %8 35 18 8.7 6.3 53.9
12 118" il M4 27 108 62 48.0
13 1y 379 379 24 .9 6.0 563
14 e M7 369 3 109 €3 60.8
15 25" 55 e 107 8.9 61.7
16 102 | 364 31 3 1038 6.2 60.3
P, (Giza 45) e 46 378 22 L X 48 514
P (Giea #5) 2.5 364 327 32 14 63 57.5
L5.D. 488 210 L3 1,04 - .76 0.51 -

+ Significandly bigher ¥, Comilies fimn orighnal bethey parewt af 095 level of probability,

The results in Table (9) showed that families of population II
contained highly significant or significant variations for all traits indicating
the presence of real differences among families, but, all families showed
significantly higher than better parent for all traits except for lint yield and
seed index. Four familics were higher than better parent in lint percentage
and six families in halo length. Also, the results indicated that some families
had high halo length or high yielding ie., families 3, 5, 6, 13 and 17.
However, low values were obtained among the last five families.

The analysis of variance for 23 families of population HI in F, Table
(10), clearly showed that families exhibited highly significant differences
for all traits except for carliness index. The results indicated that five, six
and cight families were higher than better parent in lint yield, halo length
and seed index, respectively, but no family was higher than better parent in
lint percentage and lint index in population HI.
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Table 9, Mean performance of F, families for seven traits im population I

{Giza 88 x Menofy).
Fa Lintyickd | 1% 1 seneth| Mokl weight | Seed imdex | Lit index | Ear. index
Famiis | @ptmn) [P @m) | © | ® ) %)
1 149 3 ”n: k% 7] s &5 526
2 13.9 383 37 3.0 s .6 6.7
3 134 354 375" 3 1179 587 44"
4 7.9 m 3 i 101 643 59.4
5 12.9 3TA kA 19" s €37 51.7
6 14.1 2 kT 333 w3 &47 653"
7 128 378 ns 3.4 118 £57 555
3 10.5 k] ] s Vs .93 597 628"
9 152 e a2 313 105 647 589
10 117 313 312 k% n3 £33 569
11 1.8 59 %6 k%) 2 5.7 60.6"
12 112 koA | k-] 30 s (% 568
13 12.5 k1 ¥ »nr 3.0 (LY 643 542
14 119 313 71 3 113 (¥ 90
15 149 313 313 317 %5 633 55.4
16 11.9 .1 344 n [k} €63 50.4
17 12.1 310 nr 333 18.7 (Wil £5.7
18 13.6 385" 374 wm 103 €37 573
19 10.2 396" 358 2.9 137 £.50 56.0
0 14.2 33.0 Nl 317 0.6 6.50 583
P (Giza88) | 143 381 n3 37 108 657 486
P; (Mewofy) | 127 318 363 k8T 10.7 643 52,7
L.5D.0.05 ]2.20 0.267 (%7 305 2.573 9.358 7.11

+ Significantly higher F, families than eoriginal better parcnt a6 8.05 leved of probability.

Some families had similarty high halo length and/or high yielding
ability i.e., 2, 7, 14, 15 and 23 but were moderate or low for lint percentage.
This may be due to insignificant correlation between lint yield and lint
percentage and negative and significant correlations between lint percentage
and halo length.

Meredith and Bridge (1973} reported that lint percent was
increased by selection, while seed index and 2.5% span length were
decreased. Quisenberry et al (1978) in segregating generation reported an
increase in lint yield while, fiber tended to be weaker and coarser with
unchanged of fiber length. However, Shaheen er af (2000) repotted no trend
for response to selection in the different segregating generations. For
example the response to selection was absent in the F; for boll weight and
seed index in one population and returned in the expected mean of Fy
generation.



Table 10. Mesn performance of F, families for seven traits in

popuiation III (Giza 88 x Suvis).
F o Famiics | LRt yieid Lint  Jrse lewg@Boll weight| Seed index | Lint index | Ear. index
fe/plant) "'m,‘ (man) @) @ ¢ 1] )
1 174 %8 n EXY) 103 5.57 653
2 195 333 ns a3 105 537 70.9
3 152 03 ns B 928 633 61.5
4 i 361 %4 138 280 550 64.4
s 1.3 342 nr 19 128* 6.17 63.5
6 148 Ft n3 1% 220" 63 €37
7 162 b1 7y b X ] ns 633 647
s %1 382 sl n 2.70 .00 618
» 165 »ns ns p 3] 9.5 630 64.5
1. s »3 n4 2.9 2.58 6.57 659
11 ns 363 7 3. s 6.20 683
12 128 5 »n3 s 189" 5483 6.9
13 s 412 wr | m .00 (% 59.5
14 i X 02 %3 s 13 .93 3
15 19 7 nr 343 109" G50 0.l
16 132 353 »s 2 n3* 617 €19
17 17.1 »a 3 293 194 677 (31}
1] 112 1) ny kT ) .13 €33 9.4
" 16.1 “4 B1 k% o] 12 693 “.2
2 14" »s 326 32 102 €77 “s
21 159 367 e 187 104 “» (7
n 107 132 ns s nz 557 €3y
23 146 373 »s i3 s 693 619
Py (Gin 99) 125 o8 nse I .2 663 73.7
P: {Suvin) 59 %1 1) e 0.1 (%) &4
LSDANS j Y3 [T, 2.06 7] o (Y] -

+ Siguificsndly bigher F, familics Gan wriginal betder parent at 0.85 lcvel of probability.

The results in Table (11) showed means of 12 hybrids and original
parents of population 1. Five hybrids (4, 8, 9, 11 and 12) showed significant
positive increase for lint yickd over better parent and eight hybrids were also
significantly higher above the better parent in lint percentage.

No significant increase was found over better parent for halo length.
Two hybrids (9 and 12) were similar to the high fiber length of Giza 45 with
high yielding ability. Six hybrids (1,2,3,5,6 and 7) were similar to better
parent for lint yield intermitting in early generations followed by selection
and also, similar to better parent for halo length. Most hybrids had high
means over better parent for lint yield and lint percentage while no hybrids
were higher than better parent for halo length and other traits.
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Table 11. Mean performance of eme cycle recurrent selection hybrids traits in
popuiation 1 (Giza 45 x Gixa 85)-

Hybrids Lint yiekd |Lint pevcentage] Hale lewgth | Sced index | Lint index [Boll weight

(g¥plant % oo} | @ 1 ® ®

1 93 3.7 373 990 5.73 .77

2 8.4 1 381 109 590 2.80

3 113 N %8 9.3 5.5 1.67

4 14.0° 394+ k% § 8.50 £70 287

5 84 312 369 s.10 5.40 2.53

6 89 - 5 .10 5.57 2.53

7 8.7 zs* 33 290 633 3

8 15.5* kT ¥ i 357 %70 647 197

9 18.9* 374 3% 9.30 557 333

10 12.3 nr 350 .90 623 233

u 156" k- Lo 355 .0 613 3.00

12 14.8* s 362 8.0 550 3.00

P, {Gizn 45} | 8.6 ns 379 929 43 220
P; (Giza 85) 9.5 364 37 1e 63 320
L.5.D. 9.05 3.40 135 120 - - 0.44

+ Significantly higher hybrids than sriginal bettor pureat st 8.05 bevel of probability.

Mean performance of lint yield and other traits for recurrent
selection hybrids in the population H are presented in Table (12). Four
hybrids, one hybrid and four hybrids were higher than better parent for lint
yield, lint percentage and halo length, respectively. No significant increase
was found over better parent for seed index, lint index and botl weight. Two
hybrids were lower than better parent for halo length with high yielding
over better parent, rest hybrids were similar with better parent for halo
length. Two hybrids (8 and 10) showed significant positive increase for lint
yield over better parent with similar means for halo length. There is chance
for next cycle to reach properties of the variety Giza 45 with high yielding
ability. The superiority of hybrids in any traits may be due to the existence
of average heterosis contributed by the particular set of parents used in
hybrids and specific heterosis that occurs when a given parent is mated to
other parents. Also, using recurrent selection in each population increases
the frequency of favourable genes so that the populations and population
crosses are improved with each selection cycle. In this phase recombination
of desirable characters should be increased (Opondo and Pathak 1982).
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Table 12, Means of traits of one cycle recurrent selection hybrids traits in
population I (Giza 88 x Menofy).

Hybrids | LTt YIEM | ri‘:;ge‘ﬂalo length| Seed index | Lint index [Boll weight

_ (z¥plant =% (mm) @ @ @
1 15.1 374 387 9.97 573 3.10
2 129 386 376 10.30 5.90 3.0
3 12.6 393 | 378 930 583 2,57
4 12.0 385 371 9.77 5.70 2.70
5 L9 389 391" 10.80 540 2.80
6 12.5 385 37.0 10.80 557 3.20
7 15.2 387 38.8" 10.00 633 2.90
8 n.3 38.1 379 10.00 607 273
9 143 393 | 384 10.30 587 310
10 .1 376 37.7 9.43 €23 2.60
11 25.9" 36,8 36.3 9.77 613 A0
12 21.3 36.6 359 10.10 55 | 283

Pi(Czas8) | 143 381 373 10.80 657 3.17

P; (Menofy) | 12.7 37.8 36.3 10.79 6.43 3.10

LS.D.0.05 | 302 124 st .66 X P

+ Siguificantly higher hybwids than original better pareat at 0.05 level of probubilicy.

: Mean performances of hybrids and better parent are shown in Table

(13), of population II,. Some hybrids were higher than better parent for lint
yield and halo length. Six and four hybrids showed significant positive
increase for lint yield and hajo length over better paremt, respectively.
While, all hybrids were lower than better parent for lint percentage except
for one hybrid (6) that was similar to better parent. All hybrids were similar
to better parent for seed index except for two hybrids (5 and 6). Three
hybrids were similar to better parent and rest hybrids were lower for fint
index. Intercrossing in early generations with selection for desirable
segregates is recommended (Tyagi 1987).

The results indicated that, in case, the original parents or any parent
had high performance in some traits i.e., lint percentage and halo length, the
means for most hybrids were low or similar with better parent. Thus, the
response to selection in high trend for some traits is limited, may be due to
number of genes, gene actiom, effect of individual gene (major or minor
genes) and genotype x environment interaction. Also, the parenis in
population I and III were different. Population I (Giza 45, extra long staple
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Table 13. Mean pesformance of one cycle recurrent selection hybrids traits in

population [N (Giza 80 x Suvin).
Hybrids m ":‘ lu.::l I:n)gﬂx[Seu: gi;ldex Lint{ ;ldcx Boll :;;igm
1 124 | 361 367+ | 102 .17 2.63
2 121 37.1 338 9.70 577 2.70
3 nyv 373 363 10.3 637 2.87
4 192" 39.4 360 9.17 597 2.87
s 1.9 400 35.1 857 s.70 2.50
6 198 | 424 369+ am 643 157
7 vr | ws | mwe 9.43 5.67 2.73
3 16.1 389 346 9.43 .03 2.63
’ s | 402 351 9.43 6.33 2.83
1 1y | 369 372+ 9.90 5.7 3.03
T 173 370 5.2 9.90 583 2.97
12 1%L 3 %1 | 98 sT3 2.97
P (Giza )| 125 20 316 9.17 6.63 2.80
P, Gavim) | 150 361 359 10.1 s.7e 3.10
LED. eS| 384 1.42 1.52 .69 0.31 0.28

+ Sigunificantly highcr hybrids than mmwnmmum.

x Giza 85, long staple and population IHI (Giza 80, long staple x Suvin,
Indian, barbadense). But the differences for lint yield were insignificant
may be due to the effect of environment. However, there were some hybrids
higher than better parent (199% and 154%). In the parents in population 11
{Giza 88, extra long staple) x Menofy, exira long staple), there were some
hybrids higher than better parent (181%, 156%) for lint yield. Patil er of
{1997) and Smith and Coyle (1997) suggested that inter-mating wouid be
necessary to rule out pleiotropic effect.

The relative number of lines significantly higher or fower than better
parent are presented in Table (14). The results showed that, no particular
lines appeared 1o be superior for all raits except for lint yield (75%) in first
popuiation I for pedigree method while in recurrent selection, there was
66.7% for lint percentage. :

In second population, there were relative number of lines significantly
higher than better parent for lint percentage and halo length in pedigree
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Table 14. The relative sumbers of lines* with siguificantly higher (H) and
lower (L) values than better parent of three populations for the two

metheods.
i m

{Giza 45 » G 35) {Gizs 58 x Meneoly) {Giza 38 x Suvin)

Trais ®m | = ® | ™ ®m | ®
% L% H% [ 1% [ H% JE% | E%N LN [ H%N [ LY | H% [ L%
Limt pescentage | 08 § 125 | 667 | 49 » 0 16T 167 ] 00 | 957 ] o0 | 917
Limt yield 755108 47T 6B | 00 45 I3 ] 08 |27 (174 | 508 | 0.0
Halo leagth a8 | 31s] e 1333 S 25 (333 |17 [ 260 [ 4351333 ] 00
Bell weight Wl oS [an [250] 08 [ 50 | &R IS08) 00 | 00| 08 | 675
Sexd index 08 [ 375] 48 | 08 | 00 | A ] 0B |58 | 48 (30| 0D | 250
Liwt index 08 {250 ] 00 | 08 (1 8 ISP | A8 | 48 | 00 | 304 40 | 750

The resssining refstive valves within coch broofiag sactied, pogaingion snd trait are those net
siguificantly diflerent fram bolter pureat at fhe 5% level af pookubiliey.
P = Pedigree sclection. . R = Reocwrrest scioctien.

setection. For lint yield and halo length percentage, recurrent selection,
resufted in more superior lines in three selected traits (lint percentage, lint
yield and halo Jength). While, the unsclected traits were fower than better
parents. These results indicated the cfficiency of the selection to improve
different traits.

In population III, insignificantly higher lines than better parent for lint
percentage may be due to superiority of the original parent (X = 42.0) and
most lines were lower than better parent in both two methods. While,
number of superior line in recurent selection was higher than in the
pedigree method for lint yield and halo length.

In general, the results indicated that intercrossing in early generations
with selection for desimble segregates is recommended because recurrent
selection increases the frequency of favourable genes in each population.
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