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Abstract

The inheritance of some economic cotton characters of the par-
ents, F1 and FZ for the cross (Giza 77 x Pima Sg) showed that the po-
tence ratio estimates were in the range of partial dominance for lint per-
cent and fiber strength. Whereas, over dominance was reported for boll
weight and fiber finencss. Highly significant positive M.P. heterosis for
boll weight and significant for fiber fineness were found. Moreover, high-
ly significant positive B.P. heterosis was reported for boll weight and fi-
ber fineness also, while lint percent showed highly significant negative
heterosis for "B.P." and insignificant for "M.P".

Highly significant inbreeding depression was found for boll
weight, fiber fineness and. fiber strength only, while lint percent showed
only significant value for inbreeding depressicn.

Reliable moderate heritability estimates were found for fiber fine-
ness, boll weight and lint percent and low heritability estimate for boll
weight.

The expected genetic advance upon selection ranged from
1.84% for fiber strength to 13.03% for fiber fineness.

These results led to the conclusion that, an effective breeding
method wihtin this material for improving those economic cotton char-
acters would lead towards the production of varieties rather than hy-
brids. Moreover, the heritability estimates indicated that, such hybrid
should be evaluated in several environments before any clear breeding
decisions could be made.
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INTRODUCTION

Estimating the amount of heterosis, inbreéding depression, potence ratio and
partitioning the genotypic variation into its main components in cotton has been
studied by many workers, but their results have not been entirely consistent. Hete-
rosis effects, inbreeding depression, potence ratio, genetic advance and heretability
in cotton crosses were studied by Miller et.al. (1958), Al-Rawi and Kohel (1969),
Abo El-Zahab et al. (1972), Abou-Alam (1975), Sallam et al. (1981), Khattab et al.
(1984), Sallam et al. (1985), Al-Enani et al. (1986) and Al-Hashash (1987). <

The present investigation was carried out to study the effect of heterosis, in-
breeding depression, potence ratio, heritability and genetic advance governing some
economic characters in cotton cross of (G. barbadense L.) to ‘help the cotton breeder
in planning the suitable breeding program for this cross.

MATERIALS AND METHODS

A cross between the two cultivars Giza 77 (P1) and Pima Sg (PZ) was carried
out in 1990 season. The first parent, Giza 77 was relatively long and carrying a
high number of big bolls. The second parent Pima S6 had the highest lint percent,
earlier and high yield.

In 1991 season, the hybrid seeds were grown and the F4 plants were self fer-
tilized to obtain F, seeds. In 1992 season, four populations, i.e., the two parents
(Pq & PZ), Fq and F, were planted in a complete randomized blocks design with four
replications at Sakha Experimental Station, Agricultural Research Center. Each rep-
licate included two rows for each of the parents and Fq and ten rows for the Fp
Plants were grown in rows 7.0 meter long and 60 cm wide. Each row had ten hills
75 cm apart. After 40 days all hills were thinned to single plant per hill. All the con-
ventional agricultural practices were carried out. A representative random sample
of the F, and other populations, respectively, were screened for the following char-
acters: boll weight as the average weight in grams of five sound opened bolls picked
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at random from each plant lint peréentage as the amount of lint in seed cotton
(expressed in percentage), fiber fineness and maturity as measured by the micro-
naire apparatus in micronaire units and fiber strength in pressley units at zero
gauge.

Statistical procedures:
1. Potence ratio:

Potence ratio (P) was calculated from the formula given by Smith (1953):

F1-MP
P —

1/2 (Py-Py)

where,

Fq = first generation mean.

Pq = the ;'nean of Giza 77 parent.

P, = the mean of Pima S6 parent.

MP = mid parent value = 1/2 (P1 +P2).
P =+ 1.0 indicates complete dominance.
P < + 1.0 indicates partial dominance.

P = 0.0 indicates absence of dominance.

2. Heterosis:

Heterosis was expressed as percentage increase of F1 above the mean of the
better parent (BP) or the mean of the two parents (MP). To test the significance of
heterosis, the variance of heterosis deviation was calculated as follows:

Heterosis deviation = F‘I -1/2 (P1 +P2)
Fq-172 (Pq +P3)

Percent of heterosis = e~ 100
1/2 (P2+P1)
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Variance of heterosis deviation = VF1 + 1/4 VP + 174 VP

VFq = VF1/"(Fq) VP = VP1/M(Pq) VP, = VP,/"(P,)

a3
heterosis deviation - 0

+/variance of heterosis

The calculated t was compared with tabulated t at degrees of freedom of infin-
ity.

3. Inbreeding depression:

Inbreeding depression was measured as the percentage decrease of Fp perfor-
mance from F1 mean. Mean plant performance in each plot for éach trait was used as
the basis for statistical analysis for the parents, Fq and F». Standard errors of dif-
ferences for heterosis and inbreeding depression were calculated and t test were
then used to determine significant differences from zero, Mather (1949).

FZ-F’I

Calculated t =
\/(VF1/n) + (FV2/n)

4. Heritability:

Heritability in broad sense was calculated according to Mather (1949) as fol-

lows:
(VFZ - VE)

hs (8.S.) =
VF,

5. Expected advance upon selection:

Response = Selection differential x heritability- (hz).

where: Selection differential = the difference between the average of selected
individuals and the original population mean (K x OP).
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RESULTS AND DISCUSSION

The t-test for the differences between the parents showed significant differ-
ence for all the characters studied, i.e. boll weight, lint percentage, fiber fineness
and fiber strength, (Table 1).

Potence ratio estimates were in the range of partial dominance for the char-
acters lint percentage and fiber strength, whereas the traits, boli weight and fiber
fineness showed over dominance, (Table1). Partial dominance for these traits were
found by Al-Rawi and Kohel ( 1969) and Sallam et al. (1985), whereas, Khattab et al.
(1984), reported overdominance for boll weight and fiber fineness.

With regard to heterotic effects, boll weight and fiber fineness showed highly
significant positive MP and BP heterosis, while the lint percentage showed only in-
significant negative MP heterosis and highly significant negative BP heterosis in this
work. Similar results were obtained by Khattab et al. (1984).

On the other hand, the Fq mean for fiber strength gave insignificant MP and BP
heterosis.

The inbreeding depression estimates wre positive and highly significant for
boll weight, fiber fineness and fiber strength, whereas, th lint percentage character
showed only significant value. (Table 3). Positive and signficant inbreeding depres-
sion value were reported by Al-Enani and Ismail (1986) for boll weight, lint per-
centage. Insignificant inbreeding depression values for boll weight and fiber fineness
were found by Khattab et al. (1 984)

The genetic components were obtained from the calculated variance of the
populations.

The broad sense, heritability estimates, is tabulated in (Table 2). Moderate
heritability values were found for fiber fineness, boll weight and lint percentage
which were less than 50%.

The lowest heritability value was for fiber strength. These resuits were
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Table 1. Means of P1, P2 (P1-P2), F1 and F2 of some economic characters in the
cross (Giza 77 x Pima S 6).

Lint Fiber Fiber
Boll weight percentage fineness strength

P1 2.30 33.90 3.59 10.73
P2 2.09 36.75 3.22 10.33
P1-P2 0. 21 2.85** 0.37** 0.40**
M.P. 2.20 35.33 3.41 ' 10.53
F1 2.66 35.20 3.72 - 10.67
F2 2.35 34.85 330 10.33
Potence ratio 4.18 -0.09 1.63 0.70
Heterosis%

Mp 20.91%* -0.37 9.09* 1.33

BP 15.65** -4.22%* 15.53** -0.56
Calculated t

MP 9.20 0.72 2.21 1.57

BP 7.20 7.89 3.-57 0.67
Tabulated t

0.05 1.97 1.97 1.97 1.97

0.01 2.59 2.59 2.59 2.59

Table 2. Estimate of inbreeding depression, heritability and genetic advance upon se-
lection for some economic characters in the cross (Giza 77 x Pima S 6).

Lint Fiber Fiber
Boll weight  percentage fineness  strength
Inbreeding depression% 11.65**  0.99* 11.29%x". "3 9>
Heritablity% 36.36 34.33 47.37 16.67
Genetic advance
Value 0.24 091 043 0.19
Percentage 10.41 2.62 13.03 1.84
Calculated t 6.47 2.50 8.40 4,53
Tabulated t
0.05 1.97 1.97 1.97 1.97
0.01 2.59 2.59 2.59 2.59
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agreed with those found by Abo El-Zahab et al. (1972), Sallam et al. (1985), Al-
Enani and Ismail (1986) and (1 987)Al-Hasbash.

The expected genetic advance after selecting five percent of the better per-
formance individual plants of the F, ranged from 1.84% for fiber strength to
13.03% for fiber fineness. Miller et al. (1958) and Abo-Alam (1975), studied the
expected genetic advance under selection and they reported similar results for the
character studied:

It could be concluded from the previous results that such hybrid should be
evaluated in several environments before any clear breeding decisions to continue or
discard this cross could be made.
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