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Evaluation of some exotic mutants derived from irradiated cotton seeds

ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

Nine Pakistani, one Russian and three Egyptian
cotton genotypes were evaluated under Egyptian
conditions for yield, yield components and fiber
properties. These genotypes were planted on two
different sowing dates at the experimental farm
belonging to Plant Research Dept., Nuclear Re-
search Center, Inshas. Practical selection was con-
ducted in order to stain some elite variant charac-
terized by high yielded and desirable quality traits
during two seasons. The obtained results indicated
that Pakistan lines NIAB 86, M24 and Chandni
exhibited high yield and its components during the
two seasons in comparison with the Egyptian cul-
tivars. However, Egyptian cultivars had higher cot-
ton qualities than the exotic mutants. Generally,
the early sowing date gave higher seed cotton yield
than the late once.

IntroductionIntroductionIntroductionIntroductionIntroduction

Cotton is the most important fiber in the world. It
is considered as the main source of foreign currency
for Egypt.  Egyptian cotton is most suitable for the manu-
facturing of high quality textiles. Raising cotton produc-
tivity and quality is an urgent national goal to meet the
insistent demands from this crop. It can be achieved
through planting the selected genotypes and by opti-
mizing the cultural practices.

Delaying planting date decreased significantly
seed cotton yield.  Brar et al. (1990) and Shakara, et
al. (1998) reported that lint yield can be increased lint
by earlier planting dates.  This in turn decreased the
number of days from planting to first open boll
(Bourland et al., 1998).  Hosny and Sgahine (1995)
reported that by delaying the sowing date, the
micronaire reading significantly decreased.   Porter et
al. (1995), Bradow and Bauer (1997) reported that a
delayed sowing date significantly increased Stelometer
and elongation readings.

Experimental procedureExperimental procedureExperimental procedureExperimental procedureExperimental procedure

The study materials consisted of three Egyptian
cotton cultivars (Giza 75, Giza 80 and Giza 81), one
Russian variety (Tamcot 21), two Pakistani varieties (NIAB
78 and NIAB 86) and seven Pakistani entries produced
via gamma irradiation treatments (ST 3, M 555, COD,
M 186, M 33, Chandni and M 24).

Pakistani NIAB 78 seeds were produced from the
gamma irradiation of a hybrid derived from a cross
between the varieties Acala 34 and Deltapine). ST 3, M
555, M 186 and Chandni were derived from gamma
radiation of a hybrid developed by crossing Pima x H1.

COD, M24, M33 and NIAB 86 were produced by hy-
bridization and irradiation.

The trials were planted on two sowing dates, viz.,
8 April and 28 April 2000-2001.  The trials were planted
at the Experimental Farm in Nuclear Research Center,
Atomic Energy Authority, Inshas.  During the two sea-
sons, trials were planted according to a split-plot de-
sign. The main plot consisted of sowing dates and the
sub-plot was ascribed to the genotypes. Each sub-plot
consisted of 5 rows (3 m long and 60 cm apart) with
20 cm between the planting stations. The plant popu-
lation was reduced by thinning to two plants/planting
station.

The following characteristics were studied for individual
plants taken at random from each plot:

� Seed cotton yield/plant (g)
� Number of boll/plant
� Boll weight (g)
� Fiber quality (determined by using the fibrograph

method (Digital 1530)
· Lint percentage
· Fiber length by reporting 50 and 2.5 percent span

length
· Uniformity ratio % 50% SL/2.5% SL× 100,
· Breaking elongation
· Fineness by micronaire reading

Results and DiscussionResults and DiscussionResults and DiscussionResults and DiscussionResults and Discussion

Cotton yield and its componentsCotton yield and its componentsCotton yield and its componentsCotton yield and its componentsCotton yield and its components
Seed cotton yieldSeed cotton yieldSeed cotton yieldSeed cotton yieldSeed cotton yield In the first season, the first

planting date showed that seed cotton yield for Paki-
stani lines, i.e. Chandni, M 24, M 33 and NIAB 86 was
25.4, 28.3, 24.2 and 24.4 g/plant, respectively; com-
pared to 16.7, 15.8, 15.7 and 15.1 g/plant for Egyp-
tian cultivars Giza 80, Giza 75, Giza 81 and M 186,
respectively. On the second planting date of the same
season line 186, Giza 81, Giza 75 and Giza 80 pro-
duced 16.3, 15.2, 13.4 and 10.9 g/plant respectively.
It could be noticed that there is an interaction between
genotypes and sowing dates as shown in Table 1.  In
the second season, the first sowing date of some Paki-
stani lines showed significant increases in cotton yield
when compared to the other genotypes. COD, M 186
and NIAB 78 yielded 21.1 g, 20.2 g and 19.9 g re-
spectively. However, M555, NIAB86 and Chandni had
a significant increase in yield as compared to the local
varieties at the second sowing date (Table 1).  Some of
the lines studied (Tamcot 21, M24, M 186, NIAB 78
and COD) exhibited larger cotton yields for the first
sowing date than for the second date. These results
confirm those obtained by other investigators (Brar et
al., 1990; Guthrie, 1991; Abdalla, 1992; Lankkineni
et al., 1994; Goudreddy et al., 1995; Buehring and
Jones, 1995; Hosny and Sgahine, 1995; Tomar et al.,
1995; Assy and El-Malik, 1997; Stewart and Edmisten,
1997; Bourland et al., 1998).
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Number of bollsNumber of bollsNumber of bollsNumber of bollsNumber of bolls The Chandni genotype showed
the highest number of bolls for both sowing dates dur-
ing the first season. ST3 also exhibited a significant in-
crease in the number of bolls for the second sowing
date compared to the other genotypes as shown in Table
1. However, in the second season, NIAB78 and COD
had the highest number of bolls for the first sowing
date; the same trend was also demonstrated by M555
and Chandni for the second sowing date. The early
sowing date increased the number of bolls/plant for
COD in both growing seasons. The same trend was
earlier reported for Shahean (El-Kalla et al., 1994).

Boll weight (g)Boll weight (g)Boll weight (g)Boll weight (g)Boll weight (g) Bigger bolls were found on M24
and Tamcot 21 for the early sowing, as well as in M555,
ST3 and NIAB 86 for the second sowing date at the
first season (Table 1). The highest boll weight in the
second season was detected in line 186 for early sow-
ing and Tamcot 21 in the late sowing.  It could be no-
ticed from the interaction between genotypes and sow-
ing dates. These results are in harmony with those ob-
tained by El-Kalla et al. (1994) and Shaheen (1990).

Lint percentageLint percentageLint percentageLint percentageLint percentage M 24 had the highest lint per-
centage for the first sowing date during both seasons
(Table 1) Tamcot 21 and Chandni exhibited the highest
value for both sowing dates during both seasons. COD,
which had the lowest lint percentage in the first sea-
son, had the highest lint percentage in the second sea-
son for the second sowing date (Table 1). It means that
this line is greatly affected by seasonal environmental
conditions. This is in agreement with Porter et al. (1995)
who mentioned that the environmental conditions af-
fected the lint percentage.

Fiber propertiesFiber propertiesFiber propertiesFiber propertiesFiber properties
Span length at 2.5%Span length at 2.5%Span length at 2.5%Span length at 2.5%Span length at 2.5% In the first season, NIAB

86 and Chandni showed significant increase for this
trait over all Pakistani genotypes in the first and second
sowing dates, respectively as shown in Table 2. In the
second season, NIAB 86 also exhibited the highest value
for the early sowing, while the Egyptian cultivars showed
high values in the early and late sowing dates com-
pared to the other genotypes through the two succes-
sive seasons. On the other hand the interaction be-
tween genotype and sowing date was significant. These
results are similar to those reported by Porter et al.
(1995) and Porter et al. (1996).

50% S50% S50% S50% S50% S.L.L.L.L.L The Egyptian cultivars surpassed the all
introduced genotypes either in first or second sowing
date in the both seasons, except NIAB 86 which showed
an increase over Giza 81 and Giza 75 in the first sow-
ing date at one season as showing in Table 2. How-
ever, line ST 3 exhibited the highest determination in
the second date of the first season compared to the
other Pakistani lines. Late sowing of Egyptian cultivar
decreased the 50% S.L. (Table 2).  A seasonal tendency
was also shown for this trait.

Micronaire dataMicronaire dataMicronaire dataMicronaire dataMicronaire data Giza 75 showed the lowest value
(fine fiber) for both sowing dates during both seasons,
followed by NIAB 86 for the early sowing date for both
seasons. The Egyptian cultivars, as well as the most of
the other genotypes, showed lower micronaire values
for late sowing date than for the early sowing date.
This tendency was also demonstrated by Guthrie (1991)
and Porter et al. (1996).

PPPPPrissily readingrissily readingrissily readingrissily readingrissily reading NIAB According to this trait the
genotypes have been ranking in the first sowing date
in THE first season from high to low as follows:  86,
Giza 75, Giza 80, Tamcot 21, ST 3 and M 186, respec-
tively. However, the second season showed that the
Egyptian cultivars had the highest values followed by
NIAB 86 for the early sowing date (Table 2).  Porter et
al. (1995) and Porter et al. 1996) found an increase in
prissily for early sowing dates. At the late sowing date,
the Egyptian cotton genotypes Giza 81 and Giza 75,
as well as NIAB 78, M 33 and NIAB 86, exhibited high
prissily reading in both growing seasons.

Uniformity ratioUniformity ratioUniformity ratioUniformity ratioUniformity ratio Relatively high uniformity was
found in ST 3, Chandni and M 24 for the first sowing
date during the two seasons (Table 2).  The uniformity
did not differ significantly at late of sowing date, except
for lines Chandni, Tamcot 21 and Giza 75 as shown in
Table 2.
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TTTTTable 1.able 1.able 1.able 1.able 1. The mean performance of ten entries at the first and second sowing dates compared to that
of three Egyptian cotton varieties for two seasons.
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TTTTTable 2.able 2.able 2.able 2.able 2. Fiber properties of 13 cotton genotypes at two sowing dates for two seasons.




