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ABSTRACT
Double-crosses, compared to the single-crosses, have wider genetic diversity hence possess ecologically wider spans and
are more adaptable to environmental conditions as mixture of genotypes have better chances of success to cope up with
varied environmental conditions. This study was carried out in order to determine the heterotic effects of investigated traits
in the population comprising F1 generation from 45 double crosses developed through double cross breeding method,
in Diyarbakır ecological conditions in 2010. The trials were conducted using complete block design (RCBD) with three
replications. In the study lint yield was determined. Eight hybrid cotton combinations had positive and high values for
heterosis and heterobeltiosis in terms of lint yield (kg ha-1) . These were identified as promising for future studies that
need to be taken into consideration in these hybrid combinations.
Keywords: cotton, double cross, lint yield, heterosis, heterobeltiosis.

Introduction

Hybrid vigor or heterosis is the converse of the
deterioration that accompanies inbreeding. Turner
(1953), Marani (1968), and Khan et al. (1981) reported
varying degree of heterosis which was attributed to
cotton fiber yield.
A double cross hybrid results from the cross
between two single crosses that are themselves the
result of crosses between two selected inbred lines. For
successful double cross hybrid development, heterotic
effects have to be maximized and the best results are
expected when four unrelated or diverse inbred lines
are used (Stoskopf, et al., 1993).
Heterosis is the superiority of F1 over the mean
of the parents or over the better parent or over the
standard check with respect to agriculturally useful
traits. To maximize heterosis, there is a need for
utilizing breeding programs aimed at constantly
creating variability and increasing genetic diversity

between populations that can further be exploited
through selection for combining ability between such
diverse populations (Kumar, 2008).
In this research, five Gossypium hirsutum L. and
one Gossypium barbadense L., a total of six genotypes
of the types , were used to develop 45 F1 populations
following double cross breeding method of hybridization in order to improve the populations for various
traits, heterotic effects (heterosis, heterobeltiosis) and
to identify best hybrids for future work in breeding
elite cotton genotypes.

Material and methods

The research was carried out at the GAP
International Agricultural Research and Training
Center Research Areas in 2010. This study was carried
out in order to determine the heterotic effects of
investigated traits in the F1 generation populations
created through 45 double crosses, using the double
cross breeding method. The trials were conducted
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using complete block design (RCBD) with three
replications. Each plot consisted of two rows of 12 m
length and harvesting was done from the inner 10 m
of the rows. The distance between rows and plants was
70cm and 15 cm, respectively. Sowing was done with
combine cotton drilling machine on 15th May 2010; all
plots received 120 kg ha-1 N and 60 kg ha-1 P2O5. Half
of the N and all P2O5 were applied at sowing time and
the remaining N was given at the square stage in the
form of ammonium nitrate.
Fantom (G. hirsutum L.), Paum 15 (G. hirsutum L.), Stoneville 468 (G. hirsutum L.), Giza 75
(G. barbadense L.), Delcerro (G. hirsutum L.), and
Nazilli-84 S (G. hirsutum L.) varieties were used as
genetic material.
Six parents were crossed to create 15 F1 hybrids
according to hybridization technique suggested by
Poehlman (1959) and Griffing (1956). Forty-five
double cross progenies were obtained from 15 single
cross F1 hybrids generation following the half diallel
method of Singh and Chaudhary (1985). Statistical
analysis was made according to Snedecor and Cochran,
(1967). Heterosis of all F1 hybrids was computed
according to Fehr (1987) as follows:

Ht(%)=

F1 -

P1 + P2
2
P1 + P2

x 100 Hb(%) =

F1 - BP
BP

x 100

2
Where: Ht: heterosis; P1: parent 1; Hb: heterobeltiosis;
P2 : parent 2; F1: first generation; BP: better parent

The observation was recorded for average lint yield
(kg. ha-1) on five randomly selected plants per replicate
from each population. The data of all the genotypes
were pooled and heterosis (Ht) and heterobeltiosis
(Hb) was calculated for average lint yield (Hallauer

41

and Miranda, 1982; Chaing and Smith1967; Fonseca
and Patterson, 1968).
Results and discussion
The heterosis and heterobeltiosis for average lint
yields are given in Table 1. Heterosis of average lint
yield ranged from 24.60% (1x2) x (4x5) {(Paum15 x
STV468) x (Fantom x Delcerro)} to -9.79% (3x4) x
(5x6) {(Nazilli 84S x Fantom) x (Delcerro x Giza75)}.
The double cross combinations (1x2) x (3x4), (1x2)
x(3x5), (1x2)x(3x6), (1x2) x (4x5), (1x2) x (4x6), (1x2)
x (5x6), (1x3) x (2x5), (1x3) x (2x6), (1x3) x (4x5),
(1x3) x (4x6), (1x3) x (5x6), (1x4) x (2x3), (1x4)
x (2x5), (1x5) x (2x3), (1x5) x (3x4), (1x5) x (3x6),
(1x5) x (4x6), (2x3) x (4x5), (2x3) x (4x6), (2x3) x
(5x6) exhibited significant positive heterosis among
all the combinations (Figure 1). Turner (1953), Marani
(1968), and Khan et al. (1981) reported similar results
and found varying degree of heterosis which was
attributed to cotton fiber yield.
Heterobeltiosis of average lint yield ranged from
11.69% (1x2)x(4x5) {(Paum15xSTV468) x (Fantom
x Delcerro)} to -18.81% (1x3) x (5 x 6) {(Paum 15
x Nazilli 84S) x (Delcerro x Giza75)}. The double
cross combinations (1x2)x(3x4), (1x2)x(3x5), (1x2)
x(3x6), (1x2)x(4x5) exhibited significant positive
heterobeltiosis among all the combinations (Figure 1)
Stoskopf, et al., (1993) reported similar results and
suggested that heterotic effects have to be maximized
and the best results are expected when four unrelated
or diverse inbred lines are used.
It can be concluded that lint yield is main
components for productivity. Therefore, selection
for lint yield might results in the improvement of
production and the promising double crosses like
(1x2)x(3x4), (1x2)x(3x5), (1x2)x(3x6), (1x2)x(4x5)
(Ht>10 and Hb>5%) may be further tested on large
plots over different locations and seasons before
recommending them for commercial utilization.
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Table 1. Heterosis (%) and heterobeltiosis (%) of double cross combinations for average lint yield
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Figure 1. Heterosis (%) and heterobeltiosis (%) of double cross combinations in terms of lint yield
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