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ABSTRACT

Sowing date plays an important role in the performance of the Egyptian
cotton. So cotton breeders in Egypt pay a great attention to develop new cultivars
adapted to late sowing date with a good yield. This study was aimed to select some
adapted genotypes for sowing under late planting date which enable the producers to
grow some winter crops before cotton planting date. One cycle of pedigree selection
for early cotton traits; boll weight, seed cotton yield, lint of seeds per boll and early
index was completed in conventional late analysis in two Fs populations of Egyptian
cotton. Two experiments were conducted, the first in conventional (May) and the
second in late sowing (June) of 80 families from population | and 78 families from
population Il were planted in both sowing dates (May and June) in Randomized
Complete Block Design (RCBD) of three replications in 2013 cotton growing season.
As well as F; single plants from both populations were planted under late sowing date
in 2012 cotton growing season. The results of F, population | showed that the
genotypic co-efficient of variation of seed cotton yield per plant was higher in the late
sowing date (32.52) than the conventional sowing date of Fz population | (16.29).
While, it was lower than that of late sowing date of Fs population | (34.74). The
genotypic coefficient of variation of seed cotton yield per plant was higher (33.34)
under late sowing date of F, population Il than both conventional and late sowing date
of F3 population 1l (17.30 and 13.99), respectively. Heritability estimates in broad
sense were high in both conventional and late sowing date of F3 population | and I
(74.85 - 77.84%) and (74.06 - 53.98%), respectively. While, heritability estimates in
broad sense were 47.84 and 45.60% in both F, populations under the late planting
date, respectively. Seed cotton yield per plant of population | ranged from 24.78 to
56.79g under conventional sowing date and from 15.29 to 68.55g under the late
sowing date. While, it ranged in population Il from 33.4 to 59.50g and from 33.20 to
62.25g under conventional and late planting date, respectively. The observed gain in
population | for seed cotton yield per plant as percentage from better parent in
conventional sowing date ranged from 7.01 to 20.10% and from 28.70 to 66.50% in
late sowing date. While, it ranged from 19.60 to 34.30% and from 63.20 to 111.10% in
the conventional and the late sowing dates for the commercial variety (Giza86),
respectively. The observed gain in population Il as percentage from better parent in
conventional and late sowing dates ranged from 9.0 to 17.6% and from 42.9 to
51.10%, respectively. While, it ranged from 30.40 to 40.70% and from 81.20 to
91.50% compared with the commercial variety, respectively of the same population.

INTRODUCTION

Sowing date plays an important role in the performance of the Egyptian
cotton. Stable performance of varieties under different environment with
regard to economic characters like seed and lint yields is one of the focal
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endeavors of the Egyptian cotton (Gossypium barbadense L.) breeding
programs. Cotton breeders in Egypt pay a great attention to develop new
cultivars adapted to late sowing date with a good vyield. This will enable the
producers to grow early winter crops before cotton planting date. Late sowing
in first of June has an adverse effect on yield and yield component traits.
Burton (1952) suggested that genotypic coefficient of variation together with
heritability would give the best indication of the amount of genetic variance to
be expected from selection. Mahdy (1983 a and b) indicated that the modified
selection index was more efficient in improving lint yield and its component
traits than conventional index and single trait selection. The author noted that
the lint yield was increased with 6.5 to 8.4% in the two populations under
study after two cycles of pedigree selection. Singh et al., (1985) indicated
that pedigree selection was better than progeny bulk selection in improving
yield. Awaad and Hassan (1996) used direct selection for seed cotton yield in
the F, and F, of six Egyptian cotton crosses and found that selection for seed
cotton yield was effective in only three crosses. Singh et al., (1993 and 1995)
used pedigree selection and selection index to improve seed cotton yield.
Mahdy et al., (2001) reported that recurrent selection for seed cotton yield per
plant was better than pedigree selection in early and late sowing date of two
populations of Egyptian cotton. Mahdy et al., (2007) reported that selection
for seed cotton yield per plant caused adverse effects on earliness and
resulted in late mature families. Gamal et al., (2009) studied the genetic
behavior of some local cotton genotypes under adverse environmental
conditions. The heritability estimates differed from favorable and stress 0.32 -
0.78; 0.69 - 0.82 and 0.19 - 0.8 for seed cotton yield/plant, lint percentage
and boll weight, respectively. Igbal and khan (2011) studied the effects of five
planting dates (May 1, May 15, May 30, June 15 and June 30), plant spacing
and genotypes on seed cotton yield and its component traits and then
reported that number of bolls per plant and seed cotton yield differed
significantly among different planting dates, plant spacing and genotypes.
While, the boll weight was differed significantly among genotypes only.

The present work aimed to improve seed cotton yield and its component traits
at conventional and late sowing dates for two Egyptian populations using
pedigree selection.

MATERIALS AND METHODS

This study was carried out at the Genetics Dept, Fac. of Agric. Kafr
elsheikh university and the farm of cotton Maintenance Research Section at
Sakha Agricultural Research Station, Agriculture Research Center, Egypt.
during 2012 and 2013 cotton growing seasons.

Two populations of cotton were used in this study. Population | was
stemmed from the cross between Giza86x10229 and PimaS6xGiza89, while
population Il was derived from the cross between Giza75xSea Island and
Australian13. Data in Table 1 showed the pedigree, origin and main
characters for the seven parents involved of the two studied populations.
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Table 1: Pedigree, origin and main characters of parental cotton

genotypes.
Genotypes Pedigree Origin Main characters
. 10229 Australia [New developed elite cotton line, it
Giza86x10229 Giza86 Egypt |characterized by high yield and earliness.
. . Giza89 Egypt | . . .
PimaS6xGiza89 Pimas6 America | ligh yield and more earliness.

Giza75 Egypt
Sea Island America

Giza75xSea Island Compact long stable, high yield and strong lint.

It characterized by high vyield, earliness and

Australian13 Australian13 | Australian high boll weight.

Experimental design:

In the first season (2012), F, of the two populations as well as original
parents were grown in non-replicated rows(rows 7.5m long, 0.60m width and
20 hills/ row). All plants were self pollinated. Selection in each population
were made on the basis of number of retained open bolls and productivity of
individual plant. Selfed as well as open pollinated bolls per plant were picked
up separately, to determine seed cotton yield and lint yield per plant. In
addition, yield component traits i.e., boll weight (B.W.), seed cotton yield
(S.C.Y.), lint yield (L.Y.), lint percentage (L.%), seed index (S.l.), lint index
(L.1.), Number of bolls/plant (No. B./P.) and Number of seeds/boll (No. S./B.)
were determined for F, plants, in addition to the earliness index in F; families
which was estimated by the following equation:

first picking

x 100

first picking + second picking

The top 10% of superior plants in F, were selected according to seed
cotton vyield, lint yield, lint percentage, seed index, lint index, number of bolls
per plant and boll weight, to decent the new progenies in the next year.

In 2013 cotton growing season, a part of seeds of the F, selected plants for
the two populations were grown to produce Fs; progenies which evaluated
with their original parents and the commercial variety Giza86 under the two
planting dates. F; progeny was grown in three replicates. Seeds of F3; were
sown in hills spaced 0.3m and thinned to two plants per hill. Randomized
Complete Block Design (RCBD) was used in this experiment.

Observations were scored on 15 single plants, five guarded plants per
replication were chosen randomly. The selection procedures were based on
progeny performance in the replicated trails. The highest 10% of superior
progenies according to seed cotton yield, lint percentage, lint index and
earliness index to select 80 and 78 families of population | and Il, respectively
of F3 generation.

Statistical analysis:

Estimates of genotypic and phenotypic variances (Al-Jibouri et al.,
1958), heritability in broad sense (hzb%), phenotypic (PCV) and genotypic
(GCV) coefficients of variation were calculated (Burton, 1952). LSD method
of comparison was used to compare means.
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Variance components were estimated according to the following formula:

o’p =(o’g+o’e)r+o’s/ri o’ e =(Me—Ms)/ri
o°g = (Mf — Me)/ri 0°s =Ms
Where:

r: Number of replicates.
I: Number of plants per plot.

Table 2: Analysis of variance of plants per plotin F; of two populations

S.0.V. D.F. M.S. E.M.S.
Families (f-1) Mf Jo%s +ic% +rio’g
Replications (r-1) Mr
Experimental error (r-1)(f-1) Me [o°s +ic’e
Sampling error rf(i-1) Ms [o°s
[Total rfi-1

Variance components for the studied traits were estimated according to the
following formula:

2 0-2
pcv = Y2 P 100 Gev =¥2- % 100
f X
2 0-2
hpw= ———— x100
op
Where :

g2 P Phenotypic variance.

ng: Genotypic variance.

h3%: Heritability in broad sense.

Observed gain:
Observed gain for better original parent and commercial variety (Giza
86) was estimated by the following equation (Mahdy et al., 2007):-

f.!?— fE‘ c
%= %100
x.E' or C
Where :

X : Mean of the high family.

X5 or c: Means of better or commercial variety.

132



J.Agric.Chem.and Biotechn., Mansoura Univ.Vol. 5 (5): MAy, 2014

RESULTS AND DISCUSSION

Estimate of genotypic and phenotypic coefficients of variation as well as
heritability in broad sense (hf,%) in the two population (I and Il) are shown in
Table 3. In F, generation under late planting date, GCV of seed cotton yield
per plant as a criteria of selection was 32.52 and 33.34% in population | and
I, respectively. While, GCV of seed cotton yield/ plant was 16.29 and 34.74%
and 17.30 and 13.99% for the two F; populations under both planting dates,
respectively.

GCV and PCV of boll weight, seed cotton yield, lint yield, lint
percentage, seed index, lint index, number of bolls/ plant and number of
seeds / boll of F, generation were higher than the GCV and PCV of the same
traits in F3 generation under the two planting date for population | and I,
respectively except for PCV of boll weight in F, population Il which was lower
than the PCV in F; for population Il under conventional planting date. Also,
PCV and GCV of seed index of F, in population Il were lower than the PCV
and GCV of F; in the same population under conventional planting date.
Although, the large amount of variability in F, generation heritability in broad
sense (hﬁ%) of all studied traits were lower than F3 generation under the two
planting dates for populations | and Il except lint percentage and seed index
in F, and F; generations in population Il. These results were in agreement
with those obtained by Badeaa (2011), who was found that heritability in
broad sense (hf,%) in F; generation was higher than the hf,% in F,
generation. But, Mahdy et al., (2001) reported that heritability in broad sense
(hﬁ%) estimates from F, generation were generally high for seed cotton yield
per plant and correlated traits because of the large portion of non additive
effects.. Also, the results cleared that the difference between the GCV and
PCV in F, generation was due to the large of environmental effects. Larsson
et al., (1997) reported that the estimates of genetic parameters such as
heritabilities and genetic correlation may vary even within relatively short time
periods in natural population because of presence of genotype x environment
interaction. The differences between generations may be due to the various
genotypes scored by each selection index, the genetic variability within F,
plots that would be greater than within F; 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), EI-Mansy (2005) and Abd EI-Salam (2005).

Mean performance of the 30 selected families from population | for the
nine studied traits were presented in Table 4. For boll weight there was one
family (No. 319) showed highly significant values compared with better parent
and commercial variety (Giza86).
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Mean values of seed cotton yield / plant ranged from 24.78g for family
No. 204 to 56.79g for family No. 186. Seven families No. 52, 61, 143, 165,
186, 198 and 253 were higher than the better parent but they did not differ
significantly in addition these families did not differ significantly compared
with the better parent in the earliness index. Moreover, two families No. 140
and 184 were higher than the better parent for earliness index.

Table 4: Mean performance of the 30 selected families from population |
based on seed cotton yield per plant, lint percentage, lint
index and earliness index under the conventional planting
date in 2013 cotton growing season.

Traits
Selected families | BW. | S.C.Y. | L.Y. No. No.
) @) ©) L.P. S.l. E.l. | L.L B/P. S/B.
46 232 | 32.28 | 11.8 |36.42| 7.68 |81.44 |4.43| 14.14 19.3
52 2.71 | 53.31 | 20.62|38.81| 9.00 | 60.91 [5.72 | 19.66 18.5
57 2.79 | 37.67 | 14.85|39.32| 9.73 |60.41 | 6.34 | 13.44 17.4
60 2.58 | 46.22 | 16.14 | 35.00 | 8.25 | 61.93 | 4.45| 18.32 20.5
61 2.70 | 52.45 | 19.40|36.96 | 9.40 | 61.16 | 5,51 | 19.69 18.1
81 2.92 | 3245 | 857 [38.84]| 9.69 | 64.25|6.17| 11.02 18.4
130 2.52 | 37.70 | 13.78 | 36.55 | 8.39 | 76.65 | 4.86 | 14.64 19.3
140 2.84 | 44.40 | 17.40|38.77 | 9.03 | 86.22 | 5.74 | 15.67 19.4
143 2.69 | 53.84 [ 20.90|38.91| 8.43 |78.63 |5.36 | 20.09 19.6
157 2.44 | 39.88 | 15.46|38.18 | 8.35 | 79.31 | 5.22 | 16.11 18.3
161 2.58 | 36.36 | 13.64 | 37.45| 8.77 | 76.19 |5.26 | 14.01 18.1
165 3.02 | 48.79 | 17.82|36.52 | 9.13 | 73.10 | 5.26 | 16.20 21.1
168 2.51 | 40.88 | 15.35|37.66 | 8.04 | 79.58 | 4.86 | 16.21 19.6
184 2.54 | 34.83 | 13.11|37.60| 8.32 | 87.08 | 5.00 | 13.83 19.2
186 3.17 | 56.79 | 22.27 | 39.10 | 9.67 |68.82 | 6.21 | 18.37 20.0
187 2.36 | 43.65 | 16.87 | 38.79 | 8.52 | 57.50 | 5.46 | 18.79 16.6
198 2.94 | 50.62 | 19.00 | 37.56 | 9.55 | 66.49 | 5.76 | 17.42 19.3
204 2.03 | 24.78 | 9.14 | 36.43| 7.24 |78.46 |4.20| 12.49 17.9
230 2.97 | 32.89 [13.2940.64| 9.12 [58.94|6.25| 11.06 19.5
237 3.01 | 46.59 | 17.20|36.99 | 9.37 | 71.74 | 5,51 | 15.56 20.3
240 3.08 | 44.17 | 16.71|37.53|10.29 | 55.52 | 6.24 | 14.30 18.6
241 3.33 | 46.13 | 17.81 | 38.55 | 10.60 | 68.77 | 6.66 | 13.99 19.3
243 3.05 | 30.37 | 11.75|38.81| 9.05 | 74.67 | 5.74| 9.89 20.9
244 2.88 | 38.49 | 14.91 | 38.78 | 9.57 | 62.07 | 6.11 | 13.34 18.4
246 3.09 | 41.81 | 15.74|37.72 | 9.83 | 63.86 | 6.05 | 13.33 19.5
249 3.32 | 37.93 [ 14.45|38.21| 9.77 | 68.82 | 6.06 | 11.46 21.1
253 3.00 | 48.29 | 17.56 | 36.26 | 9.52 | 51.92 |5.44 | 16.17 20.2
319 4.83 | 35.60 | 14.09 | 40.05| 8.49 |59.11|5.65| 12.33 23.8
336 2.82 | 4558 | 17.21 |37.84| 8.8 |59.86|5.35| 16.47 20.1
367 2.91 | 35.04 [13.44(38.33| 9.47 [59.24 594 | 11.98 18.9
Overall mean 2.71 | 37.97 [ 14.05|37.03| 8.91 [66.16 | 5.27 | 14.25 19.2
Better parent 3.15 | 47.30 | 19.7 | 41.7 | 9.74 |83.08 | 6.95| 15.00 18.9
Commercial variety | 3.04 | 42.3 17.3 | 40.9 | 9.23 [ 72.01 | 6.30 13.9 19.6
LSD 0.05 0.36 | 10.04 | 3.86 16 [ 097 | 799 [0.71| 3.24 2.5
LSD 0.01 0.47 | 1323 | 51 | 2.13 | 1.21 1053|094 | 4.28 3.3

Overall mean represents means of 80 selected families.
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Concerning seed cotton yield, four families No. 52, 61, 143 and 186,
gave the higher values and significantly differed from the commercial variety
(Giza86).

Thus selection for seed cotton yield caused adverse effects on earliness
and resulted in late mature families. These results were in agreement with
those reported by Mahdy et al., (2001). Generally the previous results due to
the better parent reveled that the hybrid (10229xGiza86) had the highest
promising variety among Egyptian cotton varieties for seed cotton yield and
earliness at the present time. For lint yield three families No. 52, 143 and 186
were higher than the better parent but, they did not differ significantly. Also
the seven families No. 57, 81, 186, 240, 241 246 and 249 had the higher
values than the better parent for seed index. For lint index, all families were
lower than the better parent and the commercial variety (Giza86). Values of
number of bolls per plant of the families No. 52, 61 and 143 showed the high
significant estimates compared with the better parent and values of the
families No. 60, 186 and 187 were differed significantly. Also there were six
families No. 52, 60, 61, 143, 186 and 187 showed highly significant values
compared with the commercial variety and only family No. 198 was differed
significantly. With respect to number of seeds per boll there was one family
(No. 319) differed highly significant compared with the better parent and the
commercial variety (Giza86).

Mean performance of the thirty selected families from population |
under late planting date:

Mean values were presented in Table 5, showed that for boll weight
there was only one family No. 165 differed significant compared to the better
parent. While, all families were differed significantly with the commercial
variety (Giza 86) except families No. 52, 185, 198, 206 and 213.

Seed cotton yield / plant ranged from 15.29g for family No. 213 to
68.55¢g for family No. 58. Families No. 2, 55, 58, 165, 184, 198, 207, 237,
246 and 249 were higher than the better parent for seed cotton yield and lint
yield but they did not significantly differed among them, except family No. 58
was highly significant for the two traits. The four families No. 58, 165, 184,
and 246 were highly significant compared to commercial variety for the both
traits. While, families No. 198 and 207 was differed significant for seed cotton
yield and lint yield, respectively. For lint percentage families No. 108, 204,
206 and 241 were highly significant compared to the better parent, the
families No. 108, 204, 206, 207, 241 and 289 as well as the four families No.
14, 198, 204 and 243 showed highly significant and significant values
compared to the commercial variety. For seed index values of the four
families No. 2, 68, 102 and 165 were highly significant and the values of
families No. 140 and 161 were significant compared to the better parent.
Moreover, values of all families were significant or highly significant
compared to the commercial variety Giza86 except families No. 55, 185, 204,
237 and 289 which did not have significantly differed. Regarding early index
all selected families were not higher than the better parent. While, all
families except families No. 14, 25, 68, 108, 140, 207, 241, 243 and 289
were highly significant compared with the commercial variety. For lint index,
the nine families No. 2, 68, 102, 108, 109, 140, 161, 165 and 241were
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highly significant compared to the better parent, in addition families No. 14,
25, 206, 207, 246 and 381 were significant compared to the same parent.
Compared to the commercial variety all families were highly significant and
significant except families No. 52, 55, 57, 185, 198 and 367. For number of
bolls per plant four families No. 58, 184, 198 and 246 were highly significant
compared to the better parent and five families No. 55, 165, 207, 237 and
249 were differed significantly. On the other hand, the families No. 58, 184,
198 were highly significant and only one family No. 246 was significant
compared to the commercial variety (Giza86). For number of seeds per boll
all families were not significant compared to the better parent and the
commercial variety, except family No. 55 which was highly significant for the
commercial variety.
Table 5: Mean performance of the 30 selected families from population | based
on seed cotton yield per plant, lint percentage, lint index and
earliness index under the late planting date in 2013 cotton growing

season.
Traits

?:rlﬁﬁuteeg BW I SCY LY 1 b | sp | Bl | L | Nooo| No
(9) (9) (9) T o o o B./P. | S./B.
2 A1 | 4172 | YO0.Ar | YVN. [ VYTV | TEA | V.EY | IYAY | VY. ¥
11 ¥4 £.0. YEX | YRo. | V0. | TEX. | 7.6. | ‘Yo, | YY.o-
14 ) 32.64. | YY.9A | YAV3 | V+A | OA40 | V.ox | VV.¥T | T8
25 ¥ YY.AQ .. | Ya0¢ | V. A% | OV.AT | RA% | 3.5f | Y.4
52 ¥ FIAT [ VYA | YROF [ V.Y | V-XY [ oNT | VE.EA | Vave
55 vV TEY0 | V1.4Y | YAEd | 4%¢ | AVNY | R..0 | Vo.Xo | YY.A
57 v T AN | Y£80 | YR%. | VoY« | TV.AG | 0AY | VENVY | V.4,
58 vV TAG0 | Y04 | TAAY | VAL | YWAR [ TNV | YV | V.M
68 ) YAo- VX. | YAA: | VYA | EVV. | AX. | V.o. | Vav.
102 ¥ ToNV | VYAY | TR.8) [ VY.EY | TN.€. | VXY | V.A% | VAEA
108 vo YUEY | WAL | £Y.X0 | V.A4f | €90 | VAR | V.NE | YAVA
109 vV TP RE | VTNV | YAFA | V.V | AV..% | V.Y | Y.0) | Y4
140 Y Y933 | 11,00 | FAREZ | VV.AY | OAYY | Yoy | V.. ¥Y | Y).£4
161 ¥ A Ao | VEVY | YAEY | VI.V. | TEAG | VXY | YY.No | Y..¥Y
165 ey oF o) | Y..00 | FAYT | VV.0f | 120V | V.AE | YoV) | Y..aA
184 vV ST EY | YV..0 | FAYA | Ve Ar | VEFY | TVE | YA | V.Y
185 vy TIYo | VT.8) | YV.o) | A.8A | TAA | 0.0V | YEEY [ YV
198 ) ¥ Y | V4. Y. | YR.¢. | 3.8 | VAV. [ o | Y..&. | VAAs
204 Y YASY | VVAA | V.7 | 8V. | Y0 | T¥6 | VVVE | Y...8
206 ¥ Y TAN | £V.F. | 83€ | A¥NY | V£ [ VV.-f | WV.A0
207 vV £90) | YAAY | £-¥0 [ Ve+ | V... | RAY | Ve.df | YV .AY
213 YA Yo.x4 TV | YAAY | G.Af | YAAY | T.oY | o.X8 | V.Y
237 ¥o Y ¢ | V%07 | YAY. | A% | VoY | RNV [ Yooy | YVAF
241 G TF a0 | 7€..0 | £Y.00 [ VV.¥T | T+oY | AYY | YYYY [ VAT,
243 A YAAY | V.AA | YANT | QAT | oV.€€ | noV | AEn | YV.AY
246 v A ST Y | Yo A0 | TAAA | V.A. | VI.FY | T.AA | V143 | YA
249 Y EYAY | V1.6V | YAAY | d.4¢ | VV.AY | RYY [ Vov. | Y..X.
289 vo YIVY | VYV | £¥0 | a¥% | TV.¥E | T.¥0 | V. A | YYIA
367 Y1 .0 Yo ¥. | YV.T. Yoo [ AE [T [VEYY [ YYLYS
381 YA Y4V YE€A32 | YANG | YY.OA | "V.XE | VAT | YY.+) | Y. A¢
Overall mean vo YA A | VV.£2 | PAY: | V+.€Y | ©9.8) | 1.0+ | VV.6V | Y+.A0
Better parent vy BRE Yo l. 13850 | 10.6+ | 77.20 | 1.+~ | VY.00 | YV.Y:.
Commercial LAV R o 20 S IR R WU N 75 WO HPSE WO BN PF SO S8 O RSP IR E I

Variety
[SD 0.05 T ox Yo i | N Y IR%Y YL | V.0 | “AA ] £.Y¥ | Y.
LSD 0.01 VY | Y.Ya | vay Y Yy Yoo YYXY [ Y% | ox. T.AY

Overall mean represents means of 80 selected families.
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Mean performance of nine traits for the 30 selected families from
population Il (GIZA75xSea Island) xAustralian13 were presented in Table 6.
all Mean values of seed cotton yield per plant did not differ significantly than
the better parent and they ranged from 33.40 to 59.50g. For boll weight trait
one family No. 306 was high and significant compared to the better parent
and the commercial variety. Regarding seed cotton yield, all families were not
significant compared to the better parent and the families No. 100, 141, 154,
173, 188, 211, 215, 217, 235, 247, 321, 372 and 373 were highly significant
compared to the earlier parent, in addition the two families No.

Table 6: Mean performance of the 30 selected families from population I
based on seed cotton yield per plant, lint percentage, lint
index and earliness index under the conventional planting
date in 2013 cotton growing season.

Traits
Selected families B.W. S.C.Y. L.Y. LP. Sl EL L No. No.
(9) (9) (9) B./P. | S./B.
93 YY £Y ¢ VU [ rAaa [ Yyey | vwe 1.0 13.2 14 ¢
100 Yo 00 ) YAy | vAY Vg AEA ¢ 20.9 N
125 Yy oYy R S Yor | AY. 1A 16.2 a1
126 Y ta Y Yq.1 q.A At 1.t 12.9 EN
128 Y ot Y Yyo | vas 9.y VY. ¥ ) 17.8 YoX
141 YA LYY 1A oY AA AV X o9 16.2 VYA
154 Y£ R YA A [ Yaa | Yoo | AEA Vo 14.4 N
160 Yy 09y Yéoo tvo [ Yoy [ ara V.Y 17.9 VALY
172 Yy ALY VAN | YAA [ Yoy | A 1A 14.7 R
173 Yo 4.1 yan | rax q.¥ AY R 09 16.4 Y494
179 YV YA YeA [ YAy [ yey | over 1A 10.2 L)
188 Yo ALY Ay | o ) ALY ) 16.3 N
193 Yo oY 1 Yy €Y . 4.0 VY 1A 17.0 N
203 Yo 009 YYA | £y q.Y Vo v 1Y 16.0 YYV
211 YA $o0 1 VALY S VA AT A oY 15.8 YY ¢
215 Y. o)) YVY )Y AA AV A 1Y 17.3 L
217 ¥ oo 1 YY) Yayv 9.9 AY X e 17.8 Yo
235 YA ‘oY YA S Ao AT A oy 16.2 Yo
247 Yo o).y Yo | ovan 9. AV oA 17.5 Yoo
254 Y. A V4.0 K Ao A X 1Y 15.7 Yot
266 YA €Y A Wy | ey VA VY. Y ot 15.9 B
282 Y.V V.4 yov | gy AN AT oV 14.2 ER
289 Y.t YY £ WA ey VY Voo o) 13.7 £
306 Y. °4.0 Ye g £, 4.¢ AR 1.0 20.0 YA A
307 Yy Yv.o vou | vy q ¢ Ve 1y 11.7 R
310 A Yoo V¢ Y AA ¢ 1) 12.5 Yy Y
321 Y. oy 1 YY) £y ¢ AA AY X 1y 17.4 Yoo
358 Y. YV .A Yol €)Y AA VYA 1Y 13.0 RS
372 YV £y .0 R 0 ) vy AY o oy 15.3 Yy ¥
373 YA K YW | Ya ALY AV A o 15.9 ER3
Overall mean ¥.4 [ ARA 111 Y40 AV vi4 oy 14.4 Yot
Better parent Y. °..1 VAY | Y4 4.Y VeE oV 16.7 | Y..°
Commercial variety Y. £Y.Y RANEINR 4.Y AR 1.8 13.9 ‘4
LSD 0.05 CAY Yo A )£ cav [t | e 3.3 o
LSD 0.01 YooY Yo A 1y YA YY1 [ AYy | ca) | 4.323 1y

Overall mean represents means of 78 selected families.
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125 and 254 were significantly differed. While, mean values of seed cotton
yield per plant showed that the two families No. 160 and 306 and families No.
203 and 217 were highly significantly and significant compared to the better
parent, respectively. But these families were late in maturity except the family
No. 215. These results were in agreement with Mahdy et al., (2007) who
reported that selection for seed cotton yield caused adverse effects on
earliness and resulted in late mature families. Therefore, it will be feasible to
look for earliness index when selection was practiced for yield. Mean values
of lint yield showed that the two families No. 160 and 306 were significantly
differed in seed cotton yield and also significantly differed compared to the
better parent and the commercial variety, respectively. In addition, the
families No. 203, 217 and 321 were significant. For lint percentage trait, there
were not any family significantly differed from the better parent or the
commercial variety. For seed index, the families No. 93, 125, 172 and 179
were significantly differed compared to the better parent and the commercial
variety (Giza86). While, the two families No. 154 and 160 were highly

Significant compared with the better parent and commercial variety. For
number of bolls/ plant families No. 100 and 306 were significant compared to
better parent, while families No. 100 and 306 were highly significant for
commercial variety and families No. 128, 160, 215, 217, 247 and 321 were
differed significant compared to commercial variety. For lint index, the
families No. 125, 154, 160,172,179,193 and 307 were differed highly
significant and families No. 93, 126 and 306 differed significant compared to
better parent, respectively. While, only one family No. 160 was differed highly
significantly compared to commercial variety. For number of seeds per boll,
all families were not differed significantly compared with better parent and
commercial variety, respectively.

Mean performance of the 30 selected families of population Il under
late planting date were presented in Table 7. Mean values of seed cotton
yield ranged from 33.20g for family No. 343 to 62.25¢g for family No. 304. For
boll weight, mean values of all families differed significantly or highly
significant from the commercial variety (Giza86), except four families No. 5,
56, 117 and 141. All families did not significantly differed from the better
parent. For seed cotton yield, the families No.77, 100, 173, 186, 282, 304 and
313 mean values were differed significantly compared to the better parent.
While, the mean values of 15 families differed significantly or highly
significant from the commercial variety. The same trend was observed in the
earliness index since mean values of all families were significantly differed or
highly significantly compared to the commercial variety except the families
No. 172 and 343 compared to better parent but the two families No. 215 and
372 were differed significantly compared to the better parent. For lint yield
seven families were differed significantly compared to the better parent and
only one family was highly significant. While, 26 families were significant or
highly significantly compared to the commercial variety. For the trait of lint
percentage, the five families No. 5, 93, 204, 259 and 343 showed high
significant estimates compared to the better parent. While, families No. 41,
111, 141, 172, 179, 211, 217, 282 and 318 were differed significantly on the
other hand, the families No. 5, 41, 93, 141, 204, 259, and 343 were highly
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significant and families No. 111, 172, 179, 211, 217, 282, 318 and 373 were
differed significantly compared to the commercial variety. For seed index all
selected families did not differ significantly compared to the better parent
while, 18 families were highly significant compared to the commercial variety
and the families No. 100, 179, 282, 318 and 374 were differed significantly.
For number of bolls / plant, five families No. 100, 179, 282, 318 and 304 were
highly significant compared to the better parent and the commercial variety
(Giza86). The seven families No.

Table 7: Mean performances of the 30 selected families from population
Il based on seed cotton yield per plant, lint percentage, lint
index and earliness index under the late planting date in 2013
cotton growing season.

Selected BW. [ SCY. | LY Tras No No
families o) @ © L.P. S.. E.l L.L B/ | s/B.
5 3.07 | 33.88 | 13.45 | 40.00 | 9.40 | 60.19 | 6.26 | 11.14 | 19.71
41 3.41 | 43.40 | 17.13 | 39.61 | 10.58 | 67.29 | 6.94 | 12.81 | 19.58
56 3.14 | 51.08 | 19.72 | 38.71 | 9.60 | 72.25 | 6.07 | 15.92 | 19.96
77 3.47 | 57.31 | 22.05 | 38.61 | 10.22 | 70.09 | 6.42 | 16.41 | 20.98
93 3.70 | 51.89 | 20.84 | 40.54 | 10.80 | 67.65 | 7.32 | 13.92 | 20.68
100 3.38 | 60.23 | 22.68 | 37.71 | 9.86 | 72.79 | 5.97 | 18.13 | 21.43
111 3.47 | 43.12 | 17.08 | 39.48 | 10.45 | 63.92 | 6.86 | 12.63 | 20.20
117 3.13 | 5229 | 20.19 | 38.72 | 9.63 | 7254 | 6.08 | 17.02 | 19.84
141 3.13 | 37.93 | 15.01 | 39.61 | 9.72 | 63.83 | 6.38 | 12.39 | 19.53
172 3.22 | 38.04 | 15.05 | 39.41 | 10.00 | 59.10 | 6.52 | 11.92 | 19.84
179 3.40 | 57.32 | 22.74 | 39.45 | 9.82 | 73.34 | 6.42 | 17.15 | 20.99
183 3.34 | 43.39 | 17.00 | 39.01 | 10.32 | 66.21 | 6.62 | 12.97 | 19.80
186 3.65 | 58.89 | 22.71 | 3854 | 10.86 | 73.35 | 6.83 | 16.41 | 20.81
204 3.61 | 34.07 | 13.73 | 39.91 | 10.46 | 54.98 | 6.95 | 9.40 | 20.82
211 3.47 | 55.75 | 22.01 | 39.41 | 10.12 | 70.42 | 6.63 | 16.20 | 20.88
215 3.40 | 56.49 | 21.91 | 38.91 | 10.04 | 74.43 | 6.41 | 17.15 | 20.63
217 34 | 4532 | 17.76 | 39.37 | 10.34 | 665 | 6.7 | 13.3 | 20.1
259 3.38 | 40.45 | 16.17 | 40.02 | 10.44 | 63.34 | 6.97 | 11.81 | 19.43
282 3.17 | 59.22 | 23.37 | 39.47 | 9.94 | 71.31 | 6.49 | 18.94 | 19.39
304 3.45 | 62.25 | 24.18 | 38.84 | 10.76 | 72.88 | 6.84 | 18.12 | 19.76
306 3.44 | 55.03 | 20.22 | 37.97 | 9.70 | 71.04 | 5.95 | 1597 | 21.98
313 3.61 | 61.61 | 23.62 | 38.24 | 10.62 | 73.58 | 6.58 | 17.14 | 21.07
315 3.38 | 51.43 | 20.01 | 35.8 | 10.02 | 71.37 | 6.4 | 1510 | 20.8
318 33 | 442 | 173 | 39.3 | 980 | 695 | 6.4 | 13.70 | 20.2
321 3.28 | 53.14 | 19.87 | 37.19 | 9.26 | 7258 | 551 | 16.23 | 22.23
343 32 | 332 | 132 | 399 | 930 | 57.7 | 6.2 | 10.30 | 20.8
358 3.26 | 46.81 | 18.28 | 39.09 | 10.62 | 71.08 | 6.81 | 14.46 | 18.69
372 3.41 | 55.74 | 21.32 | 38.24 | 10.56 | 74.33 | 6.55 | 16.44 | 20.07
373 355 | 56.52 | 21.91 | 39.11 | 10.34 | 69.85 | 6.64 | 16.01 | 20.97
374 32 | 5095 | 191 | 374 | 980 | 71.9 | 59 | 1570 | 20.3
Overall mean 3.28 | 44.42 | 17.02 | 38.29 | 9.94 | 65.77 | 6.18 | 13.57 | 20.47
Better parent 3.5 41.2 15.6 37.8 9.80 63.1 6.00 11.9 22.7
Commercial | 57 | 355 | 121 | 376 | 860 | 484 | 52 | 120 | 19.9

variety
LSD 0.05 0.47 | 1598 | 6.2 15 12 | 109 | 0.797 | 45 27
LSD 0.01 0.63 | 21.99 | 8.2 1.9 14 | 144 | 1.1 5.9 3.6

Overall mean represents means of 78 selected families.
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77,117,179, 186, 215, 313 and 372 were significantly differed than the better
parent and the families No. 117, 179, 215 and 313 were significantly differed
for the commercial variety. For number of seeds per boll, all families did not
differ significantly than the better parent or the commercial variety.The
previous results indicated that, the different genetic advance between the two
populations under the two planting dates may not be the most factor which
affects estimates of genetic variance such factor includes, type of genetic
material and existence of linkage, high frequencies of coupling phase (AB/ab)
causes on up ward bias in variances (Hallauer and Miranda, 1981).

Also, the results indicated that mean performance for most families
differed under the two planting dates these results could be due to gene
expression for these families as a result to change of environment to stress
environment . Therefore, selection for more adaptable lines to stress of late
planting date; have high yield and yield components should be under the
same environment conditions, because of the genetic variance (Falconer,
1981). The differences between generations may be due to the variances
genotypes scored by each selection index, the genetic variability within F;
plots that would be greater than within F; 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), EI-Mansy (2005) and Abd El-Salam (2005).

The observed direct gain of the best five families which were selected
based on seed cotton vyield in population | [(10229%xGiza86)
x(PimaS6xGiza89)]are presented in Table 8. The observed gain in seed
cotton yield / plant as percentage from better parent and commercial variety
under conventional sowing date ranged from 7.00 to 20.10% and ranged from
28.70 to 66.50% in late sowing date from the better parent. Moreover, it
ranged from 19.60 to 34.30% and from 63.20 to 111.10% under the
conventional and the late sowing dates for the commercial variety (Giza86),
respectively. The best five families were not significant compared to better
parent for seed cotton yield and early index under conventional sowing date.
While, the mean values of the four best families No. 52, 61, 143 and 186
were significant compared to the better parent for number of bolls per plant.
The four, three, and the five best families differed significantly compared to
commercial variety (Giza 86) for the three traits, seed cotton yield, lint yield
and number of bolls per plant under the conventional sowing date. Under the
late sowing date for population | ,only one family from the best five families
No. 165 was differed significant compared to the better parent for boll weight,
family No. 58 was highly significantly for seed cotton yield and lint yield, also
family No. 165 was significant for seed index. The best five families showed
significantly differences compared to better parent for number of bolls/plant.
With respect of seed cotton yield, lint yield, seed index, earliness index and
number of bolls/plant the best five families exhibited significant mean values
compared to the commercial variety (Giza86). Four and three of the best
families for boll weight and lint percentage showed significant mean values
too.
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Table 8: Observed gain and correlated response after one cycle of
pedigree selection for seed cotton yield per plant measured
in percentage of the better parent and commercial variety
respectively in population | under conventional and late
planting date.

Traits
Family number| B.W. | S.C.Y. L.Y. No. No.

L.P. S.L E.l L.I
(@) (@) (@) B./P. |S./B.

Conventional planting date
52 -14 12.7 3.9 -6.9 -76 | -27.3 [-18.1 | 31.1* | -2.1
61 -14.3 10.9 -1.5 -11.4 | -34 | -27.0 | -21.1 | 31.3* | -4.2
143 | -14.6 13.8 6.1 -6.7 | -13.4 | -6.2 |-23.2| 33.9* | 3.7
186 | 0.63 20.1 13.0 -6.2 | -0.72 | -17.9 | -11.0 | 22.5* 5.8
198 -6.7 7.00 -3.6 -9.9 -1.9 | -20.7 | -175] 16.1 2.1
52 -10.9 | 26.0* 19.2 -5.1 -25 | -155 | -10.3 | 41.4* | -5.6

Better
parent

3

g Y 61 -10 24.1* 12.1 -9.5 2.2 -15.2 | -14.1 | 417 | 7.7

c “% 143 | -10.3 | 27.2* 20.8 49 | -87 -0 |[-15.6 | 44.5* | 0.00

g o 186 4.3 34.3** | 28.9* | 4.4 5.4 -4.6 -3.1 | 3227 | 2.0

O 198 | -3.3 19.6 9.8 -8.1 4.3 -78 | 94 | 253* | -15
Late planting date

58 0.00 | 66.5** | 60.8* | -4.9 2.3 -0.01 | 430 | 77.2* | -3.9
165 | 16.2** | 29.9 31.7 -3.6 | 18.3* | -0.09 | 30.0 | 32.1* | -7.5
184 | 0.00 32.03 34.9 -3.1 1.9 -5.02 | 12.3 | 51.3* | -6.6
198 6.2 28.7 22.9 -5.5 -6.6 -0.64 | -6.3 | 71.5% |-12.7
246 2.7 31.1 33.6 1.3 2.8 -7.6 | 16.2 | 42.7** | -5.7

Better
parent

< 58 | 37.0* | 111.1* | 107.3** | -2.7 | 25.6** | 59.5** | 21.2 | 75.7** | 9.5
%’ ] 165 | 59.3** | 64.4** | 69.7** | 2.1** | 45.3** | 43.7** | 50.00 | 30.95* | 5.5
I % 184 | 5.7* | 67.4* | 74.00** | 2.1* | 25.6** | 51.4* | 29.6 | 50.00** | 6.6
g o 198 | 12.96 | 63.2** | 58.5** | -8.2 | 14.7** | 585** | 7.7 70.1** | 7.3
o 246 | 8.6™ | 66.2** | 72.2* | 3.1* | 26.7** | 47.5* | 346 | 416 | 75

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

Data in Table 9 showed the observed gain as percentage from the
better parent and the commercial variety under conventional and late sowing
dates for the population Il [(Giza75xSea Island)xAustralian13] ranged from
9.00 to 17.60% and from 30.40 to 40.70% for seed cotton yield compared to
the better parent and the commercial variety, respectively under the
conventional sowing date. Also, it ranged from 42.90 to 51.10% and from
81.20 to 91.50% for seed cotton yield compared to the better parent and the
commercial variety, respectively under the late planting date. .Three best
families for lint index differed significantly compared to the better parent
under the conventional planting date. Values of the two best families for boll
weight, for earliness index and number of bolls/plant were differed
significantly compared to the better parent, respectively. One family No. 306
for lint yield as well as seed index the family No. 160 were differed
significantly compared to the better parent, respectively under the
conventional planting date.
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Table 9: Observed gain and correlated response after one cycle of
pedigree selection for seed cotton yield per plant
measured in percentage of the better parent and
commercial variety respectively in population Il under

conventional and late planting date.
Traits
Family number| B.W. | S.C.Y.| L.Y. No. No.

@) @) @ L.P. S.L E.l L.l B/P. | S/B.

Conventional planting date
100 -17.8 | 9.00 109 | 44 | -19.6 | 14.0*~ | -19.3 | 25.1* 2.7
160 8.6* 16.8 | 24.7 15 |16.3* | -14.2 | 28.8* 7.2 -8.8
203 |15.13*| 10.5 18.8 | 2.00 | 0.00 1.7 10.5* -4.3 10.9
215 3.3 9.9 149 | -0.50 | -0.98 | 11.8* 5.6 6.6 -2.0
306 -1.3 176 | 27.1* | 2.7 1.70 -4.2 | 14.0* | 19.9* -7.8
100 17.8 | 304* | 229 | -6.7 | -19.6 | 17.3* | -28.1 | 50.4** 7.4
160 8.6* | 39.8** | 38.4** | -.0.98 | 16.3** | -11.4 | 14.1** | 28.8* -4.6
203 |15.13*| 32.2* | 31.8* |-0.005| 0.00 5.00 -1.6 15.03 16
215 3.3 31.5% | 27.6* | -2.9 -1.1 | 1564** | -5.9 28.1* 6.6
306 -1.3 | 40.7** | 41.0* | 0.22 2.2 -1.2 1.6 |44.03* | -3.57
Late planting date
100 -2.3 | 46.1* | 45.4* | -0.26 | 0.61 | 15.35 -05 | 52.3* | -5.6
186 -8.4 | 43.7* | 49.8* | 4.4* 14 13.00 8.2 | 59.2* | -14.6
282 55 |42.9* | 32.8* | 2.00 | 10.82 | 16.24 | 13.3* | 37.9* -8.4
304 -0.29 | 51.1* | 55.0* | 2.6 9.8 155 13.0* | 52.3** |-13.00
313 4.3 49.5% | 51.4** | 1.2 8.4 16.6 10.0* | 44.03** | -7.2
100 | 25.2*%* | 85.2** | 87.4* | 0.29 | 14.7* | 50.4** | 14.8 | 51.1* 75
186 | 17.4** | 82.2* | 83.1** | 4.4** | 15.1* | 47.3* | 24.8* | 57.8* | -25
282 | 35.2** | 81.2** | 87.7* | 2.5 | 26.7** | 51.5* | 30.8** | 36.75** | 4.6
304 | 27.8** | 91.5* | 99.8* | 2.8* | 25.1** | 50.6** | 31.5** | 51.00** | -0.70
313 | 33.7** | 89.5** | 95.2** | 1.2 | 23.5* | 52.02** | 26.5** | 42.8** 5.9
nd ** Significant at 0.05 and 0.01 levels of probability, respectively.

Better
parent

Commercial
parent

Better
parent

Commercial
parent

*

QO

The best five families showed significant difference for seed cotton yield
per plant compared to the commercial variety (Giza86) under the
conventional planting date. The four best families for lint yield and number of
bolls/plant differed significantly compared to the commercial variety,
respectively. The two best families exhibited significant difference for boll
weight and earliness index. Value of one family for seed index and lint index
were differed significantly compared to the commercial variety under the
conventional planting date. Concerning the late planting date for population I,
the best five families for seed cotton yield, lint yield and number of bolls per
plant, were differed significantly compared to the better parent. Also the best
four families significantly surpassed for lint index compared to the better
parent. Value of only one family No. 186 was differed highly significant for lint
percentage compared to the better parent under the late planting date. In
comparing with the commercial variety the best five families for boll weight,
seed cotton vyield, lint yield, seed index, earliness index and number of bolls
per plant were highly significant. The best four families for lint index showed
significant difference compared to the commercial variety (Giza 86). The best
two families for lint percentage significantly surpassed the commercial
variety.
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Generally, the previous results showed that some selected genotypes
obtained from both populations response to late planting date conditions and
achieve economic vyield but it late in maturity compared to the better parent.
While, these selected genotypes that may be promising at the later
generations surpass yielding and more earlier than the commercial variety
(Giza 86). These results are in agreement with those obtained by Mahdy
(1983 b), Mahdy et al., (1987 a and b), Singh et al., (1993), Awaad and
Hassan (1996) and Mahdy et al., (2001 and 2007).
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Slage s (i peliall (% €V AE:80 1) )50 (Sl S Ly Vil e (%VE,+T:07 94 )«
ST VAN E VA) o ng) 55 J emnall S a0 35V 5 pudiall il Cania sl LS 3 aliall de ) 5
Boal) Al 3l slapd (al s TAL00 110 YA S Laiy Apalall Aoy 5 dlagal dpilly(al o

Amilly (pl o 09,0007V 0 £) e Jsianall S aaf Coa ) i a8l A AN 5 tall Al
LaaSlal ailadl by il 5 5 ekl de )30 Cag ylal Ay (al Y, YOIFY Y 4) e 5 dalall de) 50
(%Y +. )2V o)) O e (A sV 8 il Galall e 31 slage (8 Juad1 YL 45 )l ) saanall dusilly
S(VEYINAT) il ol gl 5 Uiy s el ad Al )5l sl age (3 (%1T.0:YALY)
Laally el (A5 30n) (o lall caially 45 )lally 5 Aliall 5 dpaladl de) ) 30 (salage 8 (1)) )2TY YY)
saalall Aol )3l ool Aanilly (%00 .Y +1EY 40) 5 (%Y. T:9) CailSs Al 5 dall 8 ikl
(%300 AV Y1) 5 (%tr.V e t0) Cngl i Lain oY) Joadly A0 jle sl e 5 el
Ot ALABY) Bl i) ol e g Al all s (L GlAT 5 (AT 5 (s bl Ciiaally 45 )i
b Ael 0 mliai W peana 48 gite Y3 o J geand) LKLY daa i aay O Jals 5 cidUilal)
(AT )l Canall 5 LY Juadly 45 )laally 3 )bl s sall
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Table 3: Estimates of coefficient variation for genotypic and phenotype variances as well as heritability % for
nine studied traits of the two populations (I and Il) in F, and F; generations, under conventional and late

sowing date.
n %) Traits
s 5
= = ()
5 8 = Parar(‘)neters LY.
5 ) a (%) BW. ()| S.C.Y.(9) L.P. S.l. E.I. L.l No.B./P. | No. S./B.
2 S (@)
o o
PCV 16.00 47.01 48.64 10.25 10.48 - 19.69 45.56 15.83
5 = GCV 9.06 32,52 31.08 8.46 7.70 - 13.57 27.65 11.37
- - hi% 32.00 47.84 40.84 68.04 54.0 - 47.26 36.97 51.56
5 g _ PCV 9.77 18.83 20.14 3.89 7.34 13.39 10.23 16.98 6.92
3 > g GCV 8.55 16.29 17.59 3.57 6.22 12.68 9.01 14.99 5.11
§ . 18 2 hi% 76.60 74.85 76.30 84.03 71.96 89.62 77.67 77.91 54.62
a - PCV 9.45 39.38 38.93 3.58 8.17 13.69 9.27 27.48 7.83
= GCV 7.55 34..74 34.04 3.17 7.17 12.29 7.87 24.41 6.01
- hi% 63.79 77.84 76.46 78.61 76.99 80.67 72.19 78.92 59.02
PCV 18.71 49.47 48.82 8.48 11.00 - 17.42 44.32 17.93
R GCV 11.28 33.34 27.83 6.44 7.40 - 9.31 19.12 13.17
= - hz% 36.36 45.60 32.50 57.72 45.23 - 28.57 18.19 53.93
5 £ _ PCV 38.35 20.1 21.16 2.96 34.04 10.89 11.1 16.54 9.71
3 g S GCV 6.75 17.30 18.53 2.66 33.67 10.49 10.2 14.39 3.67
2 8° hi% 3.10 74.06 76.60 8.65 97.8 92.8 84.67 75.7 14.35
2 o
a . PCV 5.36 19.04 19.45 2.74 4.28 9.06 6.86 17.36 5.13
= GCV 1.92 13.99 14.34 2.35 1.23 6.84 5.06 12.59 1.98
- hz% 12.90 53.98 54.37 73.50 8.28 57.03 54.40 52.60 14.90

(-) trait wasn’t measured.
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