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Abstract

The dry seeds of the two Egyptian cotton cultivars Giza 77
(extra-long staple) and Giza 75 (long-staple), Gossypium barbadens L.,
and one upland cotton cultivar (McNaire 220), G. hirsutum L., were ex-
posed to four Y-ray doses (0.0, 5.0, 10.0 and 15.0 Kr) emitted from
Cobalt-60 to ‘study the direct effect of Gamma rays on fiber technologi-
cal characters and yield during two successive growing seasons 1990
and 1991. It was found that Giza 77 was superior than the other cultivar
with respect to all fiber properties except seed cotton yield. With re-
spect to Giza 75, it was intermediate in all studied characters. Whereas,
McNaire 220 ranked the third in most characters except in seed cotton
yield, lint percent and seed index, where it ranked flist. It was also the
second in micronaire reading. The 5-Kr dose did not affect lint percent
of Giza 75, fiber length at 2.5% and 50% Sl of the three cultivars and
micronaire reading of McNair 220. Generally, increasing the doses of y
rays decreased the values of most traits studied. The highest decrease
was obtained at 15-kr dose. The exceptions were; seed cotton yield and
micronaire reading of the three cultivars; and fiber flat-bundle strength
at zero and 1/8 inch gauge lengths of McNaire 220, where increasing
the dose increased the values of these traits, a matter that needs fur-
ther investigation..

INTRODUCTION -

The gamma-rays are used to induce useful mutations in order to improve cot-
ton yield and quality. Little work had been carried out to study the direct effects of
y-rays on the quality of the cotton fibers. The present investigation was designed to
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study the impact of y doses on some cotton cultivars. With respect to the technolog-
ical properties of cotton fiber, El-Didi and El-Nady (1960), using y-rays doses
(550-339r) did not observe any change in the halo-length of Ashmoni cultivar.
Whereas, Abd El-Aziz (1988), using y- ray doses from 5 to SOKr, found that it sig-
nificantly affected fiber length at 2.5% SL. Abd El-Aziz (1988) pointed out that lint
fineness, expressed as a micronaire value, was not affected by irradiation doses.
While Fotiadis and Miller (1973) found that the means of fiber fineness were signif-
icantly increased with Gamma irradiation. Abd El-Hamid et al. (1972) and Abd El-
Aziz (1988) obtained signifcant decrease in fiber strength. On the other hand, lbra-
him et al. (1987) observed an increase in fiber strength with increasing the irradia-
tion dose up to 20Kr. Fotiadis and Miller (1973) found that fiber elongation was sig-
nificantly decreased by Gamma-irradiation. Concerning yield characters, EI-Didi and
El-Nady (1960) concluded that y-rays had no effect on seed cotton yield. Razaev
(1972), Fotiadis and Miller (1973) , lbrahim et al.(1978), El-Helow (1981), Atta et
al. (1982), and Abd El-Aziz (1988) came to the conclusion that Gamma irradiation
doses decreased seed cotton yield per plant. Ibrahimov and Papov (1962) and Tariq
(1979) found that Y-rays increased seed cotton yield. El-Didi and El-Nady (1960)
and Ibrahim et al. (1978) revealed that the lint percent was not affected by the used
Gamma-rays doses. Shilbaya (1966) pointed out that the y-rays of 10 Kr showed a
decrease in the mean of lint percentage. Kadambavanasundaram and Madhave Menon
(1975) reported that seed index of two G.hursutum cultivars was reduced in M2 -
plant irradiated by y-rays. On the other hand, Rahoumah (1984) indicated that the
y-ray dose of 10 Kr increased the means of seed index. However Abd El-Aziz
(1988) found that the seed index was not significantly affected by-doses of 5.50 Kr.

MATERIALS AND METHODS

The experimental field work was conducted at the Agricultural Experimental’
Station, Agricultural Research Center, Giza, ARE, during 1990 and 1991. Two
Egyptian cotton cultivars namely Giza 77 and Giza 75 and the American cotton culti-
var McNaire 220 were used. Air dried seeds of each cultivar were exposed to the
following doses of Gamma-rays; 0,5,10 and 15 Kr and sown in a complete random-
ized block design with three replicates for each season. 30 plants from each treat-
ment (10 plants / replicate) were labelled in the field and assigned for recording the
following data :
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1- Cotton fiber properties :

All tests of cotton fiber properties were carried out at the Cotton Technology
Laboratories, Cotton Research Institute, Agricultural Research Center, Giza, under
controlled conditions of 65% relative humidity and 70+ 29F. The fiber properties
were estimated as means of 3 replicates (2 samples per plot ). Fiber length parme-
ters at 2.5% SL and at 50% Sl were obtained by the Digital Fibroghraph.method ac-
cording to ASTM (D 1447-67, 1976). Fiber fineness and maturity in combination by
shiffield Micronaire (in micronaire units ) ASTM (D-1448-59,1976) was also de-
termined. Fiber flat - bundle strength at 1/8 inch (T2) and at zero inch gauge length
(To) (in g /tex) was determined, and Fiber flat-bundle elongation (%) by the Ste-
lometer Strength - Elongation tester according to ASTM (D-1445, 1967) was inves-’
tigated.

2- Yield properties

Seed cotton yield / plant, Lint percentage / plant (weight of lint/weight of
seed cotton yield x 100) and Seed index/plant as the average weight of three repli-
cates of 100 seeds were studied .

One of the important goals of this investigation was to compare between the
effect of different doses of Gamma-rays on fiber and yield properties for each cot-
ton cultivar. Therefore, data of the two growing seasons, 1990 and 1991 of each
variety were combined. Analysis of variance and covariance were applied to avoid
fluctuations which occurred from year to year. The significant differences between
the means of Gamma-ray doses were determined by the New Least Significant Dif-
ference test (Waller and Duncan 1969). Data percentages were transformed to Arc
Sign before being statistically analized. The radio-sensitivity percent (RP%) for
each cultivar was calculated as follows : RP % = Average doses effect control mean
control mean x 100.

RESULTS AND DISCUSSION

The results of y-ray doses on fiber properties and yield of cotton cultivars
were as follows:
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1- Cotton fiber properties :

1- Fiber length at 2.5% SL : The Egyptian extra-long staple cultivar Giza 77 had
longer fibers (1.263 inch) than the long-staple cultivar Giza 75 (1.222 inch),
while the American cultivar McNaire 220 showed the shortest staple length
(1.122 inch), (Table 1) . The three cultivars treated with 5 Kr did not show any
significant differnces as compared with the control. On the other hand, the higher
doses (10 and 15 Kr) caused highly significant shortening in fiber length at 2.5%
SL, being for 15 Kr 2.59 %, 2.06 % and 1.39% below the control for McNaire
220, Giza 77 and Giza 75, respectively. Relatively to the control, the Radiosen-
sitivity R.P. of McNaire 220 (-1.61%) was more than those of Giza 77 (-1.27%)
and Giza 75 (-0.90%).

N
'

Fiber length at 50% SL : It is clear from table (1) that Giza 77 had longer fibers
at 50 % SL (0.580 inch ) than Giza 75 (0.554 inch). While McNaire 220 had the
shortest fibers at 50% SL (0.500 inch). The trend of these cultivars at 50% SL
was the same as in 2.5% SL. There were no significant deifferences in fiber
length at 50% SL of the three cultivars treated with 5 Kr dose. It could be no-
ticed that 5 Kr dose showed the lowest effect on fiber length than both 10 Kr and
15 Kr doses in Giza 77. No significant differences among the three doses were
observed for Giza 75 and MNaire 220. The radiosensitivity percentages were -
2.93 %, 2.20 % and -1.81 % for Giza 77, McNaire 220 and Giza 75, respective-
ly.

w
1

Fiber fineness and maturity in combination (Micronaire reading) : Giza 77 had
finer fibers (3.40) followed by McNaire 220 (3.85) then Giza 75 (4.02) (Table 1
and Fig. 1-a). With respect to the effect of Y-rays doses, the maximum incre-
ments in micronaire reading were produced by 15 Kr dose being 10.70% in Giza
75, 9.41 % in Giza 77 and 7.53 % in McNaire 220. The two doses 5 and 10 Kr did
not affect signiﬁcaﬁtly micronaire reading of Mcnaire 220, while 15 Kr gave the
highest value of micronare naire reading compared with the control. Generally it
could be said that increasing y-ray doses increased fiber maturity in the two
Egyptian cultivars. This might be due to the fact that Gamma-irradiation had acti-
vated and increased cellulose deposition in the fiber wall. Fotiadis and Miller
(1973) came to the same results, while Abd El-Hamid et al. (1972) and Ibrahim
et al. (1978) indicated contradicting resuits.

4- Fiber flat-bundle strength at zero inch gauge length, TO (g/tex): as shown in
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table 2 and Fig. 1-b the Egyptian cultivars showed stronger fibers (49.30 g/tex
in Giza 77 and 47.62g / tex in Giza 75), than the Upland McNaire 220 cultivar
(37.11 g / tex). It is also obvious that increasing the dose had caused high signif-
icant reduction in (Tg). This reduction reached 8.53% in Giza 75, 6.23% in Giza
77 and 3.77% in McNair 220. The different doses produced stronger fibers in
McNaire 220 compared with the control. Comparison between the various doses
revealed that 5 Kr produced stronger fibers than both 10 and 15 Kr in the three
cultivars. The radiosensitivity percentages were -5.15% in Giza 77, -5.08 % in
Giza 75 and 5.00 % in McNaire 220.

w
"

Fiber flat -bundle strength at 1/8 inch gauge length, T2 (9/tex) : as shown in
Table 2 and Fig. 1-c, the values of (T2) had the same trends of (Tg) in all cases.
Generally, it could be concluded that the values of fiber strength decreased with
increasing y-ray doses. These results are in line with those of Abd El-Hamid et
al. (1972), Abd El-Aziz (1988), and Ibrahim et al. (1978).

P

Fiber elongation % (E%): Giza 77 had higher fiber elongation percent (7.33 %)
followed by Giza 75 (6.67%) then McNaire 220 (5.83 %) (Table 2). All doses
caused high significant reduction in (E%) being more pronounced by increasing the
dose to 15 Kr. The radiosensitivity percentages were -10.23%, 9.26% and 8.85
% for Giza 77, McNaire 220 and Giza 75, respectively. These results are in ag-
rement with those of by Abd El-Aziz (1988).

It is therefore evrident that irradiation with Y-rays had led to an obvious re-
duction in almost all fiber properties except the micronaire value which increased in
the three cultivars. The increase in maturity of McNaine 220 possibly contributed to
the increase in fiber strength, while In its the Egyptian cotton cultivars Giza 77 and
Giza 75, there were reductions in fiber strength irrespective of the increase in mi-
cronaire reading. This might be due to the existence of other factors affecting fiber
strength other than fiber maturity as expressed with micronaire value.

2- Yield properties :

1- Seed contton yield: the response of seed cotton yield per plant to the different
doses is shown in Table 3 and Fig. 1-d. It is clear that McNaire 220 was higher in
seed cotton yield (37.4 g) than Giza 77 (27.0 g) and Giza 75 (23.5 g). All doses
caused high significant reduction in seed cotton yield. This reduction gradually
increased with dose increase and reached its maximum at the highest dose 15 Kr
(65.9%, 62.3% and 58.7% for Giza 77, McNaite 220 and Giza 75 cultivars, re-
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N
0

spectively). These results are in agreement with those obtained by Ibrahimov and
Prpov (1962), Rezeav (1972), Fotiadis and Miller (1973), lbrahim et al.
(1978), El-Helow (1981), Atta et al. (1982) and Abd El-Aziz (1988). Razeav
(1972) and Tariq (1979) indicated however contradicting results. On the other
hand, EI-Didi and El-Nady (1960) did not notice any effect. Relative to the con-
trol, Giza 77 showed more radiosensitivity (-49.6%) when compared with Giza
75 (-43.4 %) or with McNaire 220 (-42.25%) Such intervarietal RP response
was previously reported by Rezaev (1972), lbrahim et al. (1978), Tarig (1979)
and Atta et al. (1982).

Lint percentage : data presented in Table 3 showed that McNaire 220 yielded
higher lint percentage (36.0%) than those of Giza 75 (35.2%) and Giza 77
(34.8). The dose 5 Kr exhibited intervarietal response, whereas Giza 75 differed
significantly from the control (34.4%). Both Giza 77 and McNaire 220 gave sig-
nificant lower lint percentages below that of the control (33.8 % and 36.3% re-
spectively). The higher doses showed significant reduction in lint percentage. The
highest reduction in lint % was acheived at the y-rays dose 15 Kr, being, 10.6%,
11.4% and 14.5% for Giza 77, Giza 75 and McNaire 220, respectively. Shilbaya
(1966) is in agreement with the present findings, while EI-Didi and El-Nady
(1960) and Ibrahim et al. (1978) showed that lint % was not affected by used
Gamma radiation. Relative to the control, McNaire 220 was more radiosensitive
(-8.9%) compared with (-7.2%) and Giza 75 (-7.1%) for Giza 77 and Giza 75,
respectively.

Seed index (g) : compdrative means of seed index are presented in Table 3. It
could be observed that the three doses gave heavier seeds than the control. The
three doses were not statistically different, except for the doses 5 and 15 Kr
where they showed significant differences in Giza 77. These results are in agree-
ment with the findings of lbrahim et al. (1978) and Rahoumah (1984). On the
other hand, kadambavanasundaram and Medhave Memon (1975) reported that
seed index of tow G.hirsutum cultivars was reduced in M2 - plants irradiated
with y-rays. Abd El-Aziz (1988) found that seed index was not significantly af-
fected by gamma irradiation with doses ranging from 5 to 50Kr. Relative to the
control, McNaire 220 was more radiosensitive R.P. (3.2%) followed by Giza 77
(2.9%) then Giza 75 (1.9%).
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