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ABSTRACT

This research was carried out at Experimental Farm of Faculty of Agriculture {(Saba
Basha), Alexandria University, during the successive seasons of 1983, 1994 and 1895 on two
intraspecific crosses belong to Gossypium barbadense, L. These crosses were cross | {Giza 76 x
Giza 70) and cross |l (Giza 70 x Giza 75). The main objective of the present research was to
estimate heterosis, inbreeding depression, potence ratic and some genetic parameters, i.e.,
gene action, genetic advance upon selection and heritability in both broad and narrow senses.
The six population P., P2, F1, F2, BCqand BC, were grown during 1995 season in randomized
complete block design for yield and its components. The results could be summarized as follow :
(1) Cross | {Giza 76 x Giza 70) revealed a significant or highiy significant heterosis relative to
mid-parent or better parent for all traits except lint percentage and seed index. Cross |} showed
also significant heterosis for (Giza 70 x Giza 75) number of seeds/boll and number of vegetative
branches/piant, {2) Inbreeding depression value recorded significant or highly significant values
in six traits for cross | whereas did not differ significantly in three traits, i.e., lint percentage,
number of fruiting and vegetative branches/plant for cross il, (3) Potence ratio values showed
that over dominance control for these number of harvested bolis/plant, humber of fruiting and
vegetative branches/plant in cross | Also, this over dominance was observed in cross |l for all
studied characters except number of vegetative branches/piant, (4} Scaling test parameters
differed significantly for all traits in cross | and 1l except lint percentage in cross |, B parameters
deviated than zero in cross 1 for three traits, lint percentage, number of vegetative branches/plant
and number of seeds/boll, (5) Dominance effect differed significantly for all traits, except both lint
percentage in cross | and number of seeds/boll in cross ii, (6) Additive effect showed highly
significant values in six traits in cross | in addition to boll weight and fint percentage in cross i,
(7} Gene interaction recorded significant positive or negative values for most traits of both
crosses | and li, {8) Hertiability values in broad sense, were over 50% for all studied traifs in
cross |, except both lint percentage and number of vegetative branches/plant which recorded
moderate values. With regard to cross il boll weight, lint index, number of fruiting branches/plant
and number of seeds/boll exceeded 50%. Narrow sense values were moderate for most traits,
and (9) The expected genetic advance values revealed smali, moderate or high values for all
studied traits.

INTRODUCTION

Yield and most yield components inheritance belong to quantitative
inheritance theory which indicated to breeders requirements to determine the
genetic parameters for these traits in order to achieve their goals from breeding
programs in all plants generally, and cotton plant especially.

Many investigators indicated to the importance of genetic variance in
quantitative traits inheritance most of these genetic variance due to additive
variance in some traits i.e., total number of bolls/plant, number of harvested
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bolls/plant, boll weight, lint percentage and seed index, such as Abul-Naas et
al. (1983).

Gomma and Shaheen (1995) showed that dominance effect as well as
additive x additive effects were the most effects which control the yield and
yield components. In this concem, Kassem ef al (1981) reported that the
additive, dominance, and epsitatic gene effects were invoived in the
inheritance of most yield and yield component. On the other hand, Atta ef al.
(1982), El-Okkia et al. (1989) and Hendawy (1994) reported that both additive
and non additive effect were important in the inheritance of seed cotton yieid,
total number of bolis/plant, boll weight, seed index and lint percentage beside
sometimes non additive and environmentat variance was targer portion than
additive for all traits.

So, the objectives of this present research to study heterosis, inbreeding
depression, potence ratio and some genetic parameters in two intraspecific
cross of Egyptian cotton.

MATERIALS AND METHODS

Plant material consisted of the three cultivars described as follow :

e Giza 70: An extra long staple Egyptian cotton variety (36 mm) from cross
(Giza 59A x Giza 51B).

e Giza 76. An extra long staple Egyptian cotton variety (35 mm) from cross
(menofi x Bima).

» Giza 75: An long staple Egyptian cotton variety (31 mm) from cross (Giza 67
x Giza 69).

The three cultivars Giza 70, Giza 76 and Giza 75 were sown at
Experimental Famm of Faculty of Agriculture (Saba Basha), Alexandria
University during the first season of 1893. The two intraspecific crosses were
made as follow :

e Cross | (Giza 76 x Giza 70).
¢ Cross Il (Giza 70 x Giza 75).

To obtain the seeds of F hybrids and selfed parents seeds. Parents and
Fy hybrid seeds were pianted in the second season of 1994 in order to obtain
F. generation seeds by selfing F, plants. Also, parents plants were selfed. Part
of F, plants from each cross were back crossed to both parents and named as
back cross (BC,) and (BC,). Therefore, the six populations Py, Py, Fi’s, F3's,
BC, and BC, seeds were grown in 1985 season in a randomized compiete
block design with four replicates. Each block consisted of 49 rows: 7 rows for
each the P4, P;, Fy, Bc, and BC; and 14 rows for F; of every cross. Rows were
7.0 meters long and row width was 60 cm approximately. )

Hills spaces were 40 cm, standard cultural practices for growing cotton
were made during the three growing seasons.

Data were recorded from ten guarded plants of the six populations in
each cross.
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The following studied characters as follow :
1- Number of harvested bolls/plant. recorded as an average number of
harvested bolls/plant.
2- Boll weight (gm): determined as an average weight of bolls in gram.
3- Seed cotton yield/plant (gm): measured as the weight of seed cotton yield
in gram.
4- Lint yield/plant. measured as an average weight of lint yield in gram.
5- Lint percentage (%): calcuiated as the relative amount of lintin a seed
cotton sample expressed in percentage.
= Weight of lint in sample / Weight of seed cotton x 100
6-Lint index (gm): estimated as an average weight of lint bom by 100 seeds in
grams.
7-Seed index (gm): estimated as an average weight of 100 seeds in gram.
8-Number of fruiting branches/plant.
9-Number of vegetative branches/plant. Both fruting and vegetative
branches/plant were measured in ten guarded plants.
10-Number of seeds/boll: estimated as an average number of boll sample.

Statistical and Genetical Analysis :

According to the scaling tests illustrated by Mather and Jinks (1971)
genetical analysis, of recorded data were made to estimate A. B and C values;
mean effect (M); additive (d); dominance (h); additive x additive (1}; additive x
dominance (J} and dominance x dominance {L) in order to test the adequacy of
additive dominance model as well as percentage of heterosis, inbreeding
depression (ID) and potence ratio (P). Hertiability in broad and narrow senses
{Allard, 1960), genetic advance under 5% selection intensity (Johanson et

al.,1955). Phenotypic and genotypic correlation coeffidents were calculated
according to Burton {(1951).

RESULTS AND DISCUSSION
A- Mean performance :

The mean performance and standard errors of six generations for
number of harvested bolls/plant, boll weight, seed cotton yield/plant, lint
yield/plant, lint percentage, lint index, seed index, number of fruiting
branches/plant, number of vegetative branches/plant and number of seedslboll
are presented in Table (1) for the two intraspecific crosses.

B- Genetic parameters :
1- Heterosis, inbreeding depression and potence ratio :

Heterosis values relative to mid-parent (M.P) and to better parent (BP),
inbreeding depression (ID) and potence ratio (P) are given in Table (2) for the
two studied crosses. With, respect to cross | (Giza 76 x Giza 70) significant or
highly significant differences of heterosis (M.P) and (BP) were observed for all

traits except lint percentage and seed index which did not reach the
significance level.
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Table 1. Means and variances of six populations in two intraspecific crosses for the studied characters.

Cross | (Giza 76 x Giza 70)

Cross Il (Giza 70 x Giza 75)

Characters Statistics Py P2 Fy [ BC BC» Py P, Fy Fa BC; BC,
X 17.40 18.15 17.680 17.77 17.00 16.80 208 12.20 24.80 2120 19088 20.65
1= Number of harvested bolls/plant
g’ 0.59 0.65 0.98 16.38 0.70 0.87 18.37 13.80 22.36 5023 40.20 2.94
X 222 208 215 2.12 2.51 2.05 228 229 2.65 2.37 283 2.56
2~ Boll weight (gm)
g 0.01 0.003 0.006 0.07 0.008 0,002 008 0.07 0.08 0.10 0.07 0.08
k X ECE ] 3325 3r.ae 3r.40 38.50 34.70 48.80 3820 8476 58.30 58.18 40.65
3- Seed cotton yleld/plant (gm)
s’ 1,38 1.80 4,38 36.80 2.08 2.33 144,69 2830 74.65 31830 28880 213.01
X 14.08 11.88 13.43 12.78 13,15 1218 1453 10.80 18.28 16.55 16.98 18,78
4- Lint vield/plant (%)
5! 0.12 0.23 0.27 8.05 1.56 0.98 13.85 12.69 22.08 25.72 32.56 30.30
X 38.48 35,15 3555 34.12 35.03 35,13 Jaes 345 2mn 22.81 3287 32.18
§- Lint parcentage {(gm)
s 0.08 0.1 6.26 1.08 0.20 0.18 2,08 5.44 325 £.20 4.72 5.08
X 875 515 550 5.08 559 5,15 4.41 5.8 3.58 kX -] L X7 375
8- Lint index (gm)
s’ 0.32 Q.17 0.20 1.23 0.87 0.45 0.22 047 0.18 0.26 0.18 022
X 10.02 9.51 998 .81 0.94 9.51 a.08 787 8.47 9.43 9.30 880
7- Seed index .
g* 0.08 0.01 0.02 0.29 0.001 0.001 0,98 0.78 0.41 0.72 Q.57 0.85
X 18.05 i2.14 10.88 11.33 14.78 17.78 12.43 15.35 1883 17.78 2158 22.94
8- Number of fruiting
branches/plant g? 0.58 0.49 0.32 0.78 0.45 0.68 0.48 0.88 0982 084 0.84 0.47
X 484 322 2.680 298 345 280 1.78 1.85 169 228 288 294
9- Number of vegeatative
branches plant s? 0.19 0.18 032 0.14 0.17 018 0.12 0.14 0.1 0.08 0.13 0.12
X 18.85 15.45 18.05 15.24 18.75 15.45 203 19.70 21.9 18.50 19.90 30.0
10- Number of seeda/boll
s 0.32 0.13 0.24 0.31 0.20 0.13 4.17 4.87 2.04 3.56 2,30 249

X = Means value.

§% = Mean squares..
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The same trend was found in cross |l {(Giza 70 x Giza 75), whereas cross
| showed high positive significant values heterosis in number of harvested
bolis/plant, seed cotton yield/plant and lint yield/plant. In the other side, cross li
revealed negative highly significant values for lint index. Significant or highly
significant were obtained for inbreeding depression values in the two crosses
for all studied traits except both number of harvested bolls/plant and seed
cotton yield/plant in cross [ and lint percentage in cross Ii.

The same Table 2 revealed the potence ratic values as indication to
degree of dominance for the two studied crosses. Positive potence ratios
{exceeded the unit) were recorded for number of harvested bolis/plant in cross
| and number of harvested bolls/plant, boll weight, seed cotton yield/plant, lint
yield/plant, seed index and number of seeds/boll in cross ll. Whereas negative
potence ratios (exceeded the unit) were obtained from number of fruiting and
vegetative branches/plant in cross | in addition to lint percentage and lint index
in cross ll. These results indicated that the main causes of heterotic effect were
over dominance and epistatic gene effects. These findings are in similar with
those obtained by Abd El-Baky (1979), Kassem et al. (1981), Abou-Zahra et af.
(1987) and El-Okkia ef al. (1989) and were in contrary to those of Khattab et a/.
(1982), Awad et al. (1987), Hanna et al. (1988), Ismail ef al. (1988), Younis ef
al. (1990) and Eissa (1991).

lI- Scaling test :

Regarding scaling test data for the ten studied traits of the two cross are
presented in Table {3).

The three parameters A, B, C deviated significanily or high significantly
from than zero of both crosses for the most traits except iint index and lint
percentage in cross | Also, parameter B deviated significantly from than zero
for all traits in cross [, except lint percentage, number of vegetative
branches/plant and number of seeds/boll, but in cross i, all traits parameter A
deviated significantly from than zero except seed cofton yield and lint
yield/plant. Parameter B deviated significantly for ali traits except boll weight
and lint percentage. Significant deviations indicated that the presence of non-
alielic interaction. These observations were in agreement with those of Younis
(1980), El-Kilany and Al-Mazar (1985), EI-Okkia ef al. (1989) and Ismail ef al.
(1991) whereas, insignificant scaling test of the traits may be due to the
additive dominance effects are important for these traits.

lll- Type of gene action :

Table (4) showed the:type of gene action according to mather's genetic
parameters for determination the different gene action in the studied trairs. it is
clear that in both crosses, additive gene action (D) was highly significant
positive value for boll weight but was not significant in lint percentage, lint

index, seed index, number of fruiting and vegetative branches/plant in cross |
only.
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Table 2. Heterosis, inbreeding depression and potence ratio for studied characters of two intraspecific crosses.

No. of Boll Seed Lint Lint Lint Seed No. of No. of No. of
Estimares harvested waight cotton yleld/plant percentag Index Index fruiting vegetative . sseds/boll
bolls/plant yield/plant ] branches/ branches/
plant plant
Cross | (Giza 78 x Giza 70)
Heterosls (M.P} 491" 0.46 521 427 «0.73 0.1 220 24.76* 3416 0.08
Br) 1.14 -3.15* =207 461" -2.54 4,34 -0.39 -34.48 -43.35*" -3.60"
Inbreeding depression (ID) -0.06 1.38 1.08 498" 4.02% 783 1.70* -25.05 -18.70 5.04"
Potence ratlo (Pr) 1.32 0.12 0.70 045 -0.39 0.16 0.843 -1.67 =217 0.01
Cross |l (Giza 70 x Glza 75)
Heterosls {M.P) 51.88* 13.24* 52.18*" g2.07" -4.01 -26.86* 620 1688 «3.585 95
(8.P) 2097 10.87* 32.43™ 32.55" -5.18 -33.45" 482 12.80" '2.63 7.08
Inbreeding depreasion (lD} 14.81* 10.56* 1815 14.07* -0.30 -8.85* -1133 -7.82 -32.46 15.82"
Potence ratio P) 2,03 8.2 249 388 -3.28 =271 423 4,74 -0.83 68.33

*, ** Significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
Table (3); Scaling test of the two intraspecific cross | (Giza 76 x Giza 70) and cross || {Giza 70 x Giza 75) for the ten studied

characters.
No. of Boll Sead Lint Lint Lint Seed No. of No. of No. of
Estimates harvested weight cotton yleld/plant  percentage index index frulting vegetative seeds/boll
bolis/plant yield/plant branches/ branches/
plant plant
Scaling test Cross |} (Glza 76 x Giza 70)
A 42 56* 0.48** 109.11** 4817 a.76 0.48 0.37 8.34" 0.18 0.18
8 21 95" 0.61** 7318 28 85 411 1.96*" 0.8g** 14.25* -1.84* 4. 71
c 1687 0, 74** PAD Kae 22,64 086 0.76 0.19 493 -1.32 108
Cross |l (Glza 70 x Giza 75)
A a8.96* 056" 933 434 1.67+ 1.77* -0.76* 12.87 201 1.8
B 16.65* 0.18 3.3 12.80* 040 1.63* .88 9.78** 252+ 241
C 4.88 0.10 16.48 513 -2.18* -0.22 -0.48* 897 1.99* 223"

¢, ** Significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
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Table 4. Type of gene effects of the two infraspecific crosses for the studied traits.

€48 200z ‘(@) L 10A

Type of No. of Boll Seed Lint Lint Lint Seed No. of No. of No. of
Gene harvested weight cotton yieldplant  percentage indeyx index frulting vegetative seeds/ball
effect bolls/plant yield/plant branches/ branches/

plant plant
Cross | (Giza 76 x Giza 70)
M 008 177" -42.96" 16.79' B27 4137 8.15. -7.48" 5017 15.40"
p 001 020 458 015 _ -1.82 0.22 022" 1.90° o’ 019
H 146.48" 156, 3082, 15425 2.98 377 5117 60.83° -3.98 8.0,
[ 4953" 034 102.46 4217 157 1317 1.62" 2055 051, 8.70
J 19.24 .21, 38.19 1012 _ 082 062 -1.43° -11.017 1.47 0.
L 113.689" -1.23 -298.44 -11081 -2.80 -2.44 -1.98 -40.15 1.91 -1.38
Cross |l (Giza 70 x Giza 75)
M -10.11 237 40.13 13.68° cckel] 11.88" 526" 0.47 0.75 1032
D 0.78 014" 312 080, 0.40° 014 007_ 053 017, 033
H 88.25 -1.55 83.04 31.92 819 -7.88 -3.08 54.88 .02 116
I 2000" 0407 28.19 8.88 408" 3107 -1.087 14897 248" 086
J 789 035 -20.37, 890 004 031 0.41_ 312 _ 0.38, Q.30
L 275.05 14.50 540.18 210.41 27013 7497 40.77 131.45 16.90 8.42
* ** Significant and highly significant at 0.05 and 0,01 levels of probability, respectively.
M = The constant mean. | =  Pooled interaction between (D) and (D).
D = Pooled additive effects. J = Pooled interaction between (D)} and (H).
H = Pooled dominance sifects. L = Pooled interaction hetween {H) and (H).
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On the other hand, dominance gene action effects (h) were highly
significant positive values in all studied traits in cross | except linf percentage
and number of vegetative branches/piant. Meanwhile, in cross {f these effects
were positive highly significant for five traits.

Regarding additive x additive (i), additive x dominance (J} and dominance
x dominance (1) recoded positive or negative highly significant values for most
traits in cross | and cross i except (J)in cross il regarding boll weight trait.
From the previous data, it could be concluded that additive (D), dominance (h),
additive x additive {I),additive x dominance (J) and dominance x dominance (L}
gene effects play an important role in inheritance of those characters.

in this respect many authors obtained similar results as Bedair (1971),
Meredith and Bridge (1972), Younis {1980) and Al-Enani and Ismail (1986).

IV- Heritability estimates and genetic advance :

Heritability estimates in broad and narrow senses, the expected genetic
advance from selection (Ag) and genetic advance as percentage upon
selecting the highest 5% for studied traits are presented in Tabile (5). The
values of heritability {over 50%) in broad sense in eight characters in cross .
Similarly, in cross Ii four traits exceeded 50%, ie., number of harvested
bolis/plant, boll weight, seed cotion yield/plant and number of fruiting
branches/plant. In cross |, lint index and number of vegetative branches/piant,
their values were moderate from 30% to 50%. In cross i, lint yield/plant, tint
percentage, number of vegetative branches/plant and number of seeds/boll
their values ranged from 30% to 50%. Narrow sense heritability differed in the
two crosses from low values, moderate {o high values for all studied traits.

Genetic advance under selection {Ag%) showed high values in seed
cotton yield/plant and number of vegetative branches/plant in cross |. Whereas,
high estimates were recorded for both number of fruiting and vegetative
branches/plant. So, selection for these traits should be effective, while,
selection for the other characters would be less effective.

Table 5. Hestiability estimates, genetic advance {Ag) and genetic advance expressed as percentage upon selecting
the highest 5% for studied traits.

Hertiability Genetic advance
Characters Broad sense Mafmow sanss (AgH)
Cross | (Giza 76 x Giza 70)
1~ Nusmbser of taarwesded txalsision 8548 5651 257 3160
2- Boll weight G1.44 718 0.32 sic
¥ Seed cotton yleldikant g2 1 4347 BT 2512
4 Lint yimidipiart 54.22 3114 243 758
5 Lint porcankage T 5187 175 532
6 Lint inciex. 2.0 48.32 100 872
T- Seed inchax. 88.10 7am 223 19.56
& Number of fruiting branches/riant T2.04 885 745 1564
8- humber of vegetative branches tiant 43.83 W2 T2 6312
10- Nesrbwr of seacinitol IR0 877 0.2¢e 8.00
. Cross I\ {Gizs TOx Gixn 75)
1~ Number of harvested bolsiplant 6LTS 39.04 078 413
2- Dol weight 7093 58,17 , 0.04 0.08
3 Seed aolton yisichiant 67.04 3938 6.84 10.54
4~ Lind yweickplant 45 54 20.70 0.48 3.73
5 Lint paccertage 35,23 4508 X} c.a3
& Lint index 2894 5045 oo 0.18
7- Sead index 12.00 nnr o0z ooe
8 Number of indting branches/sant 8082 5814 2612 5411
9 Number of vegatative branches. plart 4078 24.37 kAR 48.28
A0 Nurmber of seadsbal 37e 53.% 0.08 0.38
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