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HIS RESEARCH was conducted to study the effects of late planting on the performance of

Egyptian cotton sensitivity to environment, and gene actions that controlling seed cotton
yield/plant (SCY/P) and related traits. Half diallel crosses of eight Egyptian cotton varieties
were evaluated under early and late plantings. The analysis of variance indicated significant
(p<0.01) differences among entries (parents and crosses) for most traits. The reduction percentin
seed SCY/P caused by the stress of late planting was 17.98 and 18.25 percent for the parents
and hybrids; respectively. Stress susceptibility index indicated that five parents were tolerant for
SCY/P to late planting. Fifteen out of the 28 hybrids showed tolerance in SCY/P to late planting.
The diallel analysis of variance indicated that both additive and dominance effects of genes
were involved in the inheritance of all traits. Generally, the regression coefficient “b ~ and
the graphical analysis revealed that the inheritance of seed cotton yield/plant controlled by
additive, dominance and epistatic effects of genes. The results of boll weight under the stress
of late planting suggested the presence of additive, dominance and epistatic genes interaction.
The genetic analysis of number of seeds/boll under late planting indicated no significance of the
additive effects of genes “a item”, however, the dominance item “b” was significant (p< 0.01).
The non-additive effects of genes were reflected in the departure of narrow from broad sense
heritability. Therefore, pedigree and recurrent selection breeding methods could be effective in
isolating lines adapted to late planting.

Keywords: Egyptian cotton, Gene action, Late plantings, Seed cotton yield.

Introduction

Many reports emphasized the adverse effects of
late sowing on yield and fiber properties, and
mask any genetic improvement in cotton (Bauer
et al. 1998; Bange & Milroy, 2004; Bange et al.
2008 and Pettigrew & Meredith 2009). The lack
of understanding the effects of late sowing on
genetics of yield and fiber properties of cotton
is a great obstacle in improving new strains of
cotton adapted to short-season production. Diallel
analysis, as developed by Hayman (1954 and
1958), Jinks (1956) and Jinks & Hayman (1953),
provides full information to identify superior
parents and crosses for different traits. Several
researchers (Luckett, 1989; Khan et al. 1995;
Igbal & Khan, 1996; Esmail et al., 1999; Mukhtar
et al. 2000; Nadeem & Azhar, 2004; Basal &
Turgut, 2005; Mohamed et al. 2009; Imran et
al. 2012; Kumar et al. 2013; Raza et al. 2013;

Simon et al. 2013; Soomro et al. 2006; Waqar
et al. 2015 and Memon et al., 2016) pointed to
the importance of genetic studies of the materials
before selecting the desirable plant. Azhar &
Khan (2005), Abbas et al. (2008), Abd El-Bary
et al. (2008), Zangi et al. (2009), Palv (2009) and
Darweesh (2010) reported that GCA effects were
highly significant for number of bolls, seed cotton
yield and lint percentage. They added that the
general combining ability (GCA) variances were
greater than specific combining ability (SCA)
variances. Mohammed (2010) in G. hirsutum
found that boll weight and number of open bolls
were influenced by additive gene effects. While,
seed cotton yield and number of sympodia
were influenced by non-additive gene effects.
Dewdar (2011), El-Kadi et al. (2011), Khan et
al. (2011), Said (2011), Ali (2013) and Raza et
al. (2013) revealed that there were noticeable
differences between the parental genotypes for
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their positive significant GCA effects for most
studied traits. In general, the magnitude of GCA
mean squares was mostly greater than SCA mean
squares expressed as GCA/SCA ratio, indicated
that the magnitude of additive and additive x
additive genetic effects were considerable in the
inheritance of all characters compared to non-
additive effects. Simon et al. (2013) found that
GCA effects were higher than SCA effects for
first fruiting nodes, in contrast in the case of days
to first flower; suggesting that both additive and
non-additive gene effects are playing an important
role in inheritance of these characters. The current
article was conducted to study the effects of late
sowing date on the performance, and get detailed
information concerning the genetic control of
seed cotton yield/plant, number of bolls/plant,

boll weight, seed index and number of seeds/boll
of eight parent diallel cross of Egyptian cotton

cultivars under early and late sowing dates.

Materials and Methods

Plant materials

This research was carried out at Shandaweel
Res. Stn. Sohag, Cotton Res. Inst., ARC, during
and 2016. The basic
materials were eight Egyptian cotton varieties
belong to G. barbadense, L. These varieties are
shown in Table 1. The pure seeds of these varieties
were obtained from the Cotton Research Institute,
Agricultural Research Center at Giza, Egypt. The
name, pedigree and the main characteristics of

the summers of 2015

these varieties are presented in Table 1.

TABLE 1. The name, pedigree and the main characteristics of the varieties.

Genotypes Pedigree Characteristics
A new long-staple cotton variety, characterized by high
Giza 95 [(G-83 x (G.75 x 5844)) yield-, high lint percentage, early maturity and heat
G.80] .
tolerance (cultivated).
Giza 92 G84 (G74 x G6Y) An extra-long staple variety, (cultivated).
Giza 90 Giza 83x Dandara Long-staple variety for upper Egypt, high yield and lint
percentage (cultivated).
Giza90xAus  Giza 90 x Australian Characterized by high yield and earliness (cultivated).
Giza 87 (G.77 x G.45A) An extra-long staple (cultivated).
Giza 86 (G.77 x G.45B) Long-staple variety, characterized by high yield
Giza 80 G.66xG. T3 Long-staple variety,characterized by high yield and lint
’ ’ percentage (cultivated).
Giza 45 G. 7xG. 28 An extra-long staple variety, (obsolete).

Reduction%=(early-late)/early.

Experimental design and field conditions

First season (2015)

The eight varieties were crossed in all possible
combinations excluding reciprocals.

Second season (2016)

The parents and the 28 hybrids were sown
on the 29" of March (early plating date) and on
the 1% of May (late plating date) in a randomized
complete block design with three replications
for each treatment. Each plot consisted of one
row, four-meterslong, 0.6m apart and 40cm
between hills within a row. After full emergence,
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seedlings were thinned to one plant per hill. The
recommended cultural practices were adopted
throughout the growing season. The following
data were recorded on each plot: 1) The seed-
cotton yield/plant (SCY/P) was determined by
dividing the total seed cotton yield of the two
pickings by the number of plants. 2) The number
of bolls/plant (NB/P); was counted during the two
pickings. 3) The boll weight (BW); was estimated
by taking the average weight of 25 bolls picked
before the first picking from each plot. 4) The
seed index (SI) was determined by weighing100

seeds.
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Statistical analyses

The analysis of variance was performed in
a randomized complete block design (RCBD)
as outlined by Steel &Torrie (1980). Mean
comparisons were calculated using revised L.S.D
where :

RL S Da=(t")a*V(2MSE /1) (El
Rawi & Khalafalla, 1980)

where t’ is the t value from "minimum-average-
risk t-table" at F-value of genotypes, genotypes
df and experimental error df. Stress susceptibility
index (SSI) was calculated according to the
method of Fischer & Maurer (1978).

Yield of individual genotype was determined
under stress (Y1) (late planting) and favorable
(Ye) (early planting) conditions. Average yield of
all genotypes under late (X1) and early conditions
(Xe) were used to calculate stress intensity (D) as:

D=1-Xl/Xe

The mean stress susceptibility index (SSI) of
individual genotype was calculated as:

SSI=(1-YV/Ye)/D

Genotypes with average susceptibility or
resistance to stress have "SSI" value of 1.0, values
less than 1.0 indicate less susceptibility and great
resistance to drought. Meanwhile, a value of SST=
0.0 indicates maximum possible stress resistance
(no effect of stress on yield). The diallel analysis
was performed as outlined by Hayman (1954) and
described by Mather & Jinks (1971)

Results and Discussion

Mean seed cotton yield/plant of the parents
(Table 2) ranged from 66.33 for (G.87 extra-long)
to 125.77 for (G90x Aus) with an average of 95.88g
under early planting, and from 56.33 to 105.87 for
(G90x Aus) with an average of 78.64g under late
planting. Otherwise, the range of seed cotton yield/
plant of the crosses was narrower than that in the
parents, either under early or under late planting.
Under early planting, the hybrids of seed cotton
yield/plant ranged from 52.47 to 106.80 with an
average of 75.55g, and from 47.13 to 86.80 with an
average of 61.76g under late planting.

The reduction % in seed cotton yield/plant
caused by the stress of late planting was 17.98%
for the parents, and 18.25% for the crosses.
Mohamed et al. (2009) noted reduction in seed
cotton yield/plant of 42 and 37.4% for the
parents and crosses; respectively, evaluated under
optimum and drought conditions. Pettigrew &
Meredith (2009) pointed to the adverse effects
of late sowing on yield and fibers of cotton. The
decrease in yield caused by late planting reached
29.79, 30.79 and 27.20% for females, males and
crosses; respectively (Abdalla, 2014).

The results of SSI indicated that five parents
(G.90x Aus, G.87, G.86, G.80 and G.45) were
tolerant for SCY/P to late planting. Fifteen out
of the 28 hybrids showed tolerance in SCY/P to
late planting. The tolerant hybrids originated from
one or both tolerant parents. These hybrids are
promising to isolate new lines tolerant in SCY/P
to late planting.

The reduction in boll weight reached 20.13 and
15.91% for the parents and hybrids; respectively.
Mean of number of bolls/plant (Table 2) under
early and late planting were comparable, and the
reduction % in the parents was negative (-2.65).

Mean number of seeds/boll under late planting
of the parental lines ranged from 16.43 for G.95 to
20.09 for G.45 with an average of 18.12g, and the
reduction was 2.16%. The range of the F1- hybrids
was 16.35 for G.87 x G.45 to 20.19 for G.80 x
G.45 with an average of 18.19g, and the reduction
was 3.50%. This is due to that the reduction % in
boll weight of the parents was larger than that in
seed cotton yield/plant. Furthermore, the reduction
% in number of bolls/plant of the F1 hybrids was
small (2.97%). The mean number of bolls of the
parents ranged from 24.64 for G.92 to 46.67 for
G.90 x Aus, and from 18.30 for G.87 x G.86 to
35.95 for G.95 x G.90 hybrid.

Mean seed index (Table 3) of the parental lines
under early planting ranged from 9.30 to 10.87
with an average of 9.98g and from 8.07 to 9.30
with an average of 8.50g under late planting. Mean
seed index of the F1- hybrids under early planting
ranged from 8.50 to 10.30 with an average of
9.60g, and from 7.90 to 9.50 with an average of
8.69g under late planting. The reduction % in
the F1’s (9.47%) was less than that in the parents
(14.82%) indicated that the hybrids were more
stable than the parental lines in seed index.

Egypt.J.Agron. Vol.39, No.3(2017)
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TABLE 2. Mean seed cotton yield/plant, boll weight and number of bolls/plant, reduction % and stress susceptibility
index (SSI);season 2016.

Genotype SCY/P;g BW;g NB/P

Early Late Mean SSI Early Late Mean Early Late Mean
G95 10350 7737 9043 139 3.03 230 267 3423 3374 33.99
G92 7770 61.03 6937 118 320 247 283 2434 2494 24.64
G90 11320 9153 10237 1.05 300 230 265 3771 3994 3883
G90x Aus 12577 10587 11582 087 2.80 220 250 4529 4805 46.67
G87 6633 5633 6133 083 263 227 245 2520 2494 2507
G86 10430 8573 9502 098 343 253 298 3058 3399 3228
G80 100.07 8737 9372 0.0 3.10 263 287 3243 3317 32.80
G45 7620 6390 7005 089 2.60 233 247 2938 2730 2834
Average 9588  78.64 87.26 298 238 2.68 3240 3326 32.83
Reduction% 17.98 20.13 -2.65
G95 x G92 87.67 7737 8252 0.65 3.0 290 300 2830 2685 2757
G95 x G90 10273 8680 9477 085 277 250 263 3718 3472 3595
g‘ﬁg XG0 0467 8430 9448 107 3.00 273 2.87 3503 3089 32.96
G95 x G87 7547 7220 7383 024 320 267 293 23.68 2728 2548
G95 x G86 97.00 78.80 8790 103 283 270 277 3419 2935 31.77
G95 x G8O 7270 6373 6822 068 300 247 273 2425 2599 2512
G95 x G45 5893 5377 5635 048 280 247 263 2110 22.12 2161
G92 x G90 7787 7613 7700 012 290 250 270 2691 3044 28.68
ggg x G90 x 9930 6090 80.10 2.13 283 243 263 3529 2534 3032
G92 x G87 6153 4853 5503 1.16 290 230 260 2132 2132 2132
G92 x G86 6237 4850 5543 122 300 233 267 2098 21.12 21.05
G92 x G80 5473 4930 5202 055 280 240 260 1971 2043 2007
G92 x G45 5377 4817 5097 057 293 223 258 1836 21.73 20.05
ggg G0 10680 7320  90.00 173 297 247 272 3607 29.86 3297
G90 x G87 9207 7180 8193 121 277 223 250 3333 3207 3270
G90 x G86 7320 5620 6470 128 310 257 283 2361 2193 2277
G90 x G80 7250 5853 6552 106 273 237 255 2672 2501 2587
G90 x G45 6180 5323 5752 076 277 230 253 2234 2321 2278
83‘7) x Aus % 7580 5517 6548 150 277 223 250 2751 2466 2609
832 x Aus x 7450 5710 6580 129 273 223 248 2750 2557 2653
838 x Aus % 8203 6343 7273 125 300 233 267 2733 2730 27.32
82‘5) x Aus % 100.60 71.80 8620 158 273 223 248 3684 3227 3455
G87 x G86 5247 4713 4980 056 3.00 247 273 1753 19.07 18.30
G87 x G80 6137 5473 5805 060 293 243 268 2105 2251 2178
G87 x G45 6287 5357 5822 081 283 227 255 2235 23.65 23.00
G86 x G8O 6397 5343 5870 091 293 247 270 2181 2178 21.80
G86 x G45 6280 5617 5948 058 277 233 255 2276 2439 23.57
G80 x G45 6383 5600 5992 068 287 247 267 2234 2269 2251
Average 7555 6176  68.65 289 243  2.66 2626 2548 25.87
RLSDO0.05 924  11.78 0.43 411 543
RLSD0.01 12.09  15.49 0.57 532 693
Reduction% 18.25 15.91 2.97

Reduction%=(early-late)/early.
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TABLE 3. Mean seed index and number of seeds/boll; season 2016.

Genotype SL;g NS/B

Early Late Mean Early Late Mean
G95 9.50 8.77 9.13 18.83 16.43 17.63
G92 1027 8.20 9.23 19.86 19.87 19.86
G90 9.87 8.23 9.05 18.67 17.72 18.19
G90 x Aus 9.30 8.13 8.72 18.01 16.75 17.38
G87 9.87 8.30 9.08 18.07 18.97 18.52
G86 10.87 9.03 9.95 19.04 17.53 18.28
G80 10.80 9.30 10.05 17.20 17.58 17.39
G45 9.40 8.07 8.73 18.46 20.09 19.28
Average 9.98 8.50 9.24 18.52 18.12 18.32
Reduction% 14.82 2.16
G95 x G92 10.03 9.50 9.77 19.26 19.18 19.22
G95 x G9O 9.47 9.10 9.28 17.85 17.26 17.56
21912 % G90 8.50 7.90 8.20 21.26 21.58 21.42
G95 x G87 9.90 8.50 9.20 20.08 20.18 20.13
G95 x G86 10.30 9.37 9.83 16.57 18.52 17.55
G95 x G80 10.17 8.90 9.53 18.21 17.69 17.95
G95 x G45 9.53 8.90 9.22 18.23 17.79 18.01
G92 x G9O 9.57 8.30 8.93 18.83 20.51 19.67
Szi X G90 10.23 9.17 9.70 17.58 17.11 17.35
G92 x G87 9.60 8.60 9.10 20.34 18.35 19.34
G92 x G86 9.80 8.80 9.30 18.44 1733 17.89
G92 x G80 9.63 8.50 9.07 18.06 18.33 18.20
G92 x G45 9.53 8.40 8.97 20.01 18.03 19.02
G90 %G9O x 9.27 8.70 8.98 19.69 18.10 18.90
Aus
G90 x G87 9.83 8.43 9.13 18.14 17.88 18.01
G90 x G86 9.70 8.83 9.27 19.66 18.82 19.24
G90 x G80 9.67 8.97 9.32 17.36 16.81 17.09
G90 x G45 9.50 8.50 9.00 18.78 18.23 18.51
G90 x Aus x 9.43 8.50 8.97 18.55 17.22 17.88
G87
G90 > Aus 9.80 8.67 9.23 17.18 16.88 17.03
G86
gzg X Aus % 9.30 8.53 8.92 19.20 17.37 18.29
G90 x Aus 9.40 8.47 8.93 17.87 16.81 17.34
G45
G87 x G86 9.30 8.53 8.92 20.59 18.54 19.56
G87xG80 9.80 9.10 9.45 19.15 17.59 18.37
G87 x G45 9.57 8.80 9.18 18.09 16.35 17.22
G86 x G80 9.33 8.67 9.00 19.00 17.85 18.42
G86 x G45 9.27 8.30 8.78 19.01 18.72 18.86
G80 x G45 9.27 8.30 8.78 20.74 20.19 2047
Average 9.60 8.69 9.14 18.85 18.19 18.52
RLSDO0.05 0.42 0.35 3.56
RLSD0.01 0.55 0.45 3.03
Reduction% 9.47 3.50
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Variance, mean, reduction% and  stress
susceptibility index

The analysis of variance (Tables 4 and 5)
of seed cotton yield/plant, boll weight, number
of bolls/plant, seed index and number of seeds/
boll indicated significant (p < 0.01) differences
among genotypes (parents and crosses) except for
boll weight and number of seeds/boll under early
planting date. Therefore, the diallel analysis was
performed for these traits except for boll weight

and number of seeds/boll under early planting.

The diallel analysis of variance

The analysis of variance was done for the
parents, F1- hybrids, and parents + F1- hybrids
separately under early and late planting dates
(not included). A comparison of the block
interaction (Exp.error) for the parental families
and for the F1- hybrids of the diallel set, showed
insignificant differences between them (with 14
and 54 degrees of freedom). Therefore, EP =
EF1 and both equal to the block interaction (Bt)
mean squares for the 36 replicated families of
the diallel (Mather & Jinks, 1971). The block
interaction (Bt) was used in estimation of the
genetic parameters of all traits. The genotypes
mean squares (Tables 4 and 5) was significant
(p < 0.01) for seed cotton yield/plant, number
of bolls/plant and seed index under early and
late planting, except for boll weight and number
of seeds/boll which were significant (p < 0.05)
under late planting. The diallel analysis of
variance (Tables 4 and 5) indicated significant (p
<0.01) “a” and “b” items for all traits expect for
“b” item of seed cotton yield/plant and “a” item
for number of seeds/boll under late planting.
The significance of “a” and “b” items indicated
that both additive and dominance effects of
genes were involved in the inheritance of the
respective traits. The “bl” item mean square
was significant for seed cotton yield/plant and
number of bolls/plant under early planting, and
seed index under both planting conditions. The
“b1” item tests the mean deviations of the Fls
from their mid—parental values. It is significant
only if the dominance deviations of the genes
are predominantly in one direction. The “b2”
item was significant for seed cotton yield/plant
under early planting, boll weight under late
planting, number of bolls and seed index under
both planting conditions. The “b2” item tests
whether the mean dominance deviations of the
F1 from their mid—parental values within each
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array differs over arrays. It will do so if some
parents contain considerably more dominant
genes than others. The “b3” item was significant
for seed cotton yield/plant under early planting,
boll weight under late planting, number of
seeds/boll under late planting and number of
bolls/plant and seed index under both planting
dates. The “b3” component tests the part of
dominance deviations that is unique to each F1.
This component is equivalent to the specific
combining ability of Griffing (1956) and others.
These results are in general agreement with
those reported by Mahdy (1982 a and b) in a full
diallel analysis under two plant densities, and
Mohamed et el. (2009) in a study of 6- parent
diallel cross under normal and drought stress
conditions.

The interpretation of Wr/Vr graph

The graphical analysis of seed cotton yield/
plant is shown in Fig.1 and 2. The regression
coefficient of Wr/Vrunder early planting differed
significantly from both of “1.0” and zero, and
not from both under late planting (Table 4). This
indicates that epistatic effects of genes were
involved in the inheritance of seed cotton yield/
plant. The regression line intercepted the Wr
axe near the original point under early planting,
indicating near complete dominance, which
confirmed by the average degree of dominance
(1.274) (Table 6). Otherwise, under late
planting the intercept of regression line to the
Wr axe was negative (-5.449) indicating over—
dominance. The average degree of dominance
(H1/D).5 was 1.885 (Table 6) confirming this
result. The parent G.80 was located under
the regression line and far from the limiting
parabola causing over—dominance. Therefore, it
could be concluded that the diallel analysis of
variance and graphical analysis indicated that
the epistatic gene effects were involved in the
inheritance of seed cotton yield/plant.

The diallel analysis of variance of boll
weight (Table 4) indicated that, mean squares
of the entries was not significant under early
condition. Therefore, the diallel analysis was
not completed. Under late planting condition
the regression coefficient of Wr/Vr was negative
and significantly (p < 0.01) differed from unity
but not from zero indicating the presence of
epistatic gene interaction in the inheritance of
boll weight.
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TABLE 4. Mean squares of the diallel analysis of variance in the F - generation at early (D1) and late (D2) planting
dates for seed cotton yield/plant, boll weight and number of bolls/plant; season 2016.

Item SCY/P;g BW;g NB/P
af D1 D2 D2 D1 D2
Blocks(b) 2 68.73028 118.9729 0.158148 5.890994 41.95258
Genotypes 35 1138.449**  647.2253**  (0.080275%* 133.0579%* 108.6351%*
A 7 5589.750%*  149.6049** 0.3291%* 686.4554%** 149.6049%*
B 28 893.473%* 55.8309 0.1002%* 104.0335%* 55.8309%**
bl 1 8684.369%** 26.7188 0.0537 789.4461%* 26.7188
b2 7 525.878%* 29.8072 0.1448%* 35.9721%** 29.8072*
b3 20 632.586%** 66.3948 8.7335% 03.5843** 66.3948**
a*b 14 53.8303 67.9832 0.1003 18.1735 67.9832
b*b 56 71.7689 6.0957 6.5879 10.4122 6.0957
b1*b 2 23.3447 2.6907 7.9090 4.1369 2.6907
b2*b 14 89.1333 6.3445 6.0245 15.8172 6.3445
b3*b 40 68.1126 6.1788 7.0750 8.8342 6.1788
Error(Bt) 70 41.82247 60.95687 0.040815 7.754373 12.22428
(p-,Wr +vr) 0.073536 0.51086 0.26033 0.44472 0.51086
Wr+Vr Ns * ns ns *
Wr-Vr Ns * ns ns *
Enf;.rt(;m * Ns o * ns
b form 0.0 * Ns ns * ns

* ** Significant at 0.05 and 0.01 levels of probability; respectively, b from unity and from zero is the significant deviation of b Wr/Vr

from unity and zero; respectively, r (p,wr +vr) is the correlation between the performance of the parents and Wr+Vr, ns= not significant.
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The graphical analysis of number of bolls/
plant (Fig. 3, 4, 5 and Table 5) indicated partial
dominance under early and over—dominance
under late planting. The regression coefficient

showed significant difference from unity and zero
under early and not significant from both under
late planting declaring the presence of epistatic
effects of genes controlling number of bolls/plant.
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The graphical presentation of seed index
(Fig. 6, 7 and Table 5) showed that under early
planting the regression coefficient of Wr/Vr
was not significant fromunity, but significant
from zero, and Wr—Vr mean squares was not
significant indicating the adequacy of the
additive—dominance model for the data of seed
index.

Furthermore, the intercept of the regression
line to the Wr axe was negative and very
small (-0.0473) indicating nearly complete
dominance. However, under late planting, the
regression coefficient was significant from
both of zero and unity (Table 5) indicating the
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presence of non-—allelic gene interaction and
the inadequacy of additive — dominance model
for seed index under late planting.

The graphical presentation of number
of seeds/boll (Fig.8) under late planting
indicated that the regression coefficient of Wr/
Vr was not significant from both of zero and
unity showing non-allelic gene interaction.
It could be concluded that the epistatic gene
interactions were involved in the inheritance of
seed cotton yield/plant, boll weight, number of
bolls / plant under both planting conditions and
for seed index and number of seeds/boll under
late planting.
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TABLE 5. Mean squares of the diallel analysis of variance in the F - generation at early (D1) and late (D2) planting
dates for seed index and number of seeds/boll; season 2016.

Item df SI;g NS /B
D1 D2 D2
Blocks (b) 2 0.095926 0.04731 5.81
Genotypes 35 0.609235%%* 0.43681%** 4.6605*
A 7 1.1902** 0.93861%** 4.3281
B 28 0.8599%** 0.67529%%* 9.1526**
bl 1 3.1435%* 0.70126** 0.1041
b2 7 0.6351%* 0.34089** 6.6056%*
b3 20 0.8244%*%* 0.79103** 10.4965**
a*b 14 0.1259 0.07952 7.7193
b*b 56 0.1324 0.10004 3.8761
b1*b 2 0.1597 0.01969 0.0402
b2*b 14 8.5157 0.06658 3.5200
b3*b 40 0.1470 0.11578 4.1926
Error (Bt) 70 0.075735 0.0526 2.5743
r (p-,wr +vr) 0.0172 0.453656 -0.0160
Wr + Vr *ok ns ns
Wr - Vr Ns * ns
b from unity Ns ns ns
b form 0.0 ok ns ns

* ** Significant at 0.05 and 0.01 levels of probability; respectively, b from unity and from zero is the significant deviation.
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Genetic parameters

The results of seed cotton yield/plant under
early planting (Table 6) showed that the additive
parameter “D” was significant (p <0.01). Likewise,
the dominance parameters “H1” and “H2” were
significant (p < 0.01). These results indicated that
both additive and non—additive effects of genes
were involved in the inheritance of seed cotton
yield/plant, and this is confirmed by the significant
items “a” and “b” (Table 4). The “F” parameter
was positive, but not significant from zero.
Therefore, two alternatives are possible: either
no genes exhibited dominance, or the dominant
and recessive alleles were distributed equally
among the parents. The former alternative must
be rejected because the variance of “H1” and
or “H2” were significantlydifferent from zero.
Therefore, the later explanation must be the
correct one. Furthermore, the KD/KR was nearly
equal one (1.0459) indicating symmetrical
distribution of dominance and recessive genes
in the parents. The UV as an estimator of the
average frequency of positive showed negative
alleles (at loci exhibiting dominance) in the
parents, and has a maximum value of 0.25;
if unequal, it will be smaller. The estimate of
UV of seed cotton yield under early planting

was (0.2096) and showed slight departure from
the theoretical value, and could be considered
near the theoretical value (0.25) confirming the
results of the insignificant “F” parameter and
the ratio KD/KR. The slight departure of UV
from the theoretical value may cause invalidity
estimate of average degree of dominance (1.274)
in which the intercept of regression line (Fig. 1)
was positive indicating partial dominance. The
slight difference between the intercept (= Y4(D-
H)) and the average degree of dominance could
be caused by two reasons. First, the intercept or
V4 (D-H) must be corrected for the environmental
component. Second, the departure of UV from
its theoretical value invalidates the average
degree of dominance (Mather & Jinks, 1971).
The high estimate of HI and H2 respect to the
“D” parameter (Table 6) and the significance of
regression coefficient of Wr/Vr (Table 4) which
indicate the presence of non-allelic interaction
caused departure of narrow (0.5715) from broad
sense heritability (0.8947). The parental mean
(95.88g/plant) and the hybrids mean (75.55g/
plant) indicated the absence of hybrids vigor
in seed cotton yield/plant in this set of diallel
Crosses.

TABLE 6. Genetic parameters of seed cotton yield/plant, boll weight and number of bolls/plant of the diallel

analysis; season 2016.

SCY/P;g BW;g NB/P

Item

D1 D2 D2 D1 D2
D+SE 376.81+43.62 -34.59+3.66 -0.0186+0.0128 38.95+5.73 14.13£3.66
HI1+SE 612.11£100.28  -122.96+8.43 -0.0094+0.0294 57.02+13.18 11.05+8.43
H2+SE 513.314+87.24 -82.78+7.33 -0.0135+0.0256 54.09+11.46 13.15+7.33
F£SE 21.56+103.07 -70.08+8.67 -0.0304+0.0302 -13.13+13.54 3.01+8.67
uv 0.2096 0.1683259 0.35813 0.23713 0.29745
(H1/D)2 1.274 1.885 0.711 1.209 0.884
h? 0.57159 -0.06165 0.17551 0.56389 0.22543
H 0.8947 -0.6074 0.10119 0.84106 0.38962
KD/KR 1.0459 0.3009 -0.07002 0.75545 1.2737
Parents mean 95.88334 20.7625 2.37916 32.3956 20.7625
ﬁ}:;;ids 75.54763 21.89049 2.42976 26.2643 21.8904

DI and D2; early and late sowing dates; respectively, h” and H; narrow and broad sense heritability; respectively.
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The genetic parameters of seed cotton yield/
plant under late planting conditions (Table
6) were negative because of the very large
experimental error (Table 4). However, the “a”
and “b” items were significant indicating the
presence of additive and dominance effects.
Furthermore, the significant of Wr-Vr mean
squares, and the insignificance of regression
coefficient of Wr/Vr from zero indicated non
— allelic interaction. Generally, it could be
concluded that the inheritance of seed cotton
yield/plant under both planting conditions is
controlled by additive, dominance and epistatic
effects of genes.

The genetic parameters of boll weight under
the stress of late planting were negative and
insignificant because of the large experimental
error. Furthermore, the regression coefficient
of Wr/Vr was significant (p < 0.01) less
than unity indicating that the epistatic genes
interaction was operating in the inheritance
of boll weight (Table 4). However, mean
squares of “a” and “b” items were significant
(p < 0.01). Generally, the results suggested
that additive, dominance and epistatic genes
interaction were involved in the inheritance of
boll weight under the stress of late planting. The
large experimental error resulted in unreliable
genetic parameters, ratios and estimators.

The genetic parameters of number of bolls/
plant under early and late planting are showed
in Table 6. The additive parameters “D” was
significant under early and late planting.
However, the dominance parameters; H1” and
“H2” were significant under early planting
only. The “F” parameter was not significant
under early planting. The UV (0.2371) was
near to the theoretical value, and the average
degree of dominance (1.209) indicated over—
dominance. However, the intercept of the
regression line to Wr axe (Fig. 4) was positive
indicating partial dominance. The difference
between the two results is mainly due to that
the % (D-H) (intercept) should be corrected
to the environmental component. Under late
planting, the UV was not reliable because “H1”
showed insignificant difference from zero. In
consequence, the (H/D)"? was not valid.

Narrow sense heritability ranged from
(0.2254) under late to (0.5639) under early
planting, and broad sense ranged from (0.3896)

to (0.8411) under the respective conditions.
Estimates of the ratio of dominant to recessive
alleles in the parents (KD/KR) was less than
one under early, and more than one under late
planting. The regression coefficient of Wr/Vr
(Table 6) indicated the presence of non—allelic
gene interaction under both planting conditions.
Parental and hybrid means indicated absence
of heterotic effects in number of bolls/plant.
Generally, it could be concluded that additive,
dominance and epistatic effects of genes were
involved in the inheritance of number of bolls/
plant.

The genetic analysis of number of seeds/
boll under late planting (Table 5) indicated
insignificace of the additive effects “a
item”, however, the dominance item “b” was
significant (p< 0.01) indicating the presence
of dominance effects of genes. The analysis
of b Wr/Vr indicated the presence of epistatic
effects of genes. Furthermore, the four genetic
parameters “D, H1, H2 and F” (Table 7) were
not significant and the H2 was larger than H1
which resulted in UV out of the theoretical
limits “0.25”, in consequence the average
degree of dominance became invalid. Amin
et al. (1997), Ajmel et el. (1998) and Shakeel
et el. (2001) found over — dominance in the
inheritance of these traits. Ahmed et al. (2003)
found that seed cotton yield was partially
adequate to the additive, dominance model.
Nadeem & Azhar (2004) did not find epistasis
in the inheritance of seed cotton yield, number
of bolls/ plant and boll weight. The dominance
effects of genes were larger in the inheritance
of seed cotton yield, number of bolls (Basal &
Turgut, 2005). Rauf et el. (2006) found that
specific combining ability was larger than
general combining ability in the inheritance of
seed cotton yield and number of bolls/plant.
Mohamed et al. (2009) indicated non—additive
for the same chracters under drought stress and
vice versa under favorable conditions. Imran et
al. (2012), Kumar et al. (2013), Simon et al.
(2013) and Raza et al. (2013) came to the same
conclusion. However, Memon et al. (2016)
found that the gca variance was larger than
that of sca, and the rank order for gca’s of the
parents differed from F1 to F2
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TABLE 7. Genetic parameters of seed index and number of seeds/boll of the diallel analysis; season 2016.

Item SIL;g NS/B
D1 D2 D2
D+SE 0.295+0.0503 0.164+0.0484 0.672+1.161
HI1+SE 0.523£0.1158 0.390+0.1114 0.718+2.670
H2+SE 0.424+0.1007 0.346+0.0969 1.06+£2.322
F+£SE 0.3167+0.1190 0.145+0.1145 -0.6601+2.744
uv 0.2024 0.22178 0.37075
(H1/D)" 1.332 1.5419 1.033
h? 0.1765 0.1853 -0.0678
H 0.6569 0.6920 0.0328
KD/KR 2.3490 1.8022 0.3559
Parents mean 9.9833 8.5041 18.116
Hybrids mean 9.5964 8.6869 18.187

D1 and D2; early and late sowing dates; respectively, h? and H; narrow and broad sense heritability; respectively.
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