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Abstract

Five commercial cotton cultivars of the two Egyptian cotton cat-
egories, i.e., Extra-long staple (Giza 76, Giza 77 and Giza 70) and long-
staple cottons (Giza 75 and Giza 80) were used in this study. From each
cultivar, samples of fibers of three levels of micronaire reading (low,
medium and high) were obtained and subjected to four different temper-
ature treatments (0, 50, 100 and 2000C).

The results obtained showed that reflectance percent (Rd%), fi-
ber length at both 50% and 2.5% S.L., fiber strength at zero and 1/8
gauge length, fiber strength, uniformity ratio, fiber elongation and fiber
wax content were significantly decreased as the temperature degrees in-
creased while; degree of yellowness (+b) and fiber sugar content were
significantly increased. The severe effect of different temperature treat-
ments were more pronounced on cotton fibers of low micronaire read-
ing. Fiber length uniformity ratio did not follow a constant trend of in-
creasing or decreasing. Micronaire reading was not affected by different
temperature treatments.

INTRODUCTION

Seed cotton, cotton fibers, yarn and fabrics are subjected to heat treatments
either in ginning, spinning, weaving and specially in finishing or even in end use
through ironing clothes. These heat treatments affect much the quality and the prop-
erties of these products. It is well known that treatment with high temperature caus-
es obvious damage in almost all fiber properties, but it is not clear whether all cot-
ton cultivars are affected similarly or not. This point is important to not only the
cotton breeder and grower but also to the cotton manufacturer.

Therefore, this investigation was carried out to study to what extent heat
treatments affect the physical and chemical properties of fibers of the Egyptian com-
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mercial cotton cultivars at different fiber maturity levels.

<

Brushwood (1988) found that the degree of yellowness (+b) of cotton fibers
was affected by the heating temperature, changed very little up to 100°C. Above
this temperature, (+b) value increased sharply. Azza (1990) came to the same con-
clusion. Perkins (1971) showed that excessive heating decreased fiber length and
increased short fiber percent. Brushwood (1988) stated that fiber length at both
50% and 2.5% S.L. decreased slightly at temperature below 180°C, fiber length de-
creased linearly at about an average of 0.6% and 0.3% per minute for 50% and
2.5% S.L. Azza (1990) found that heat treatments caused an insignificant decrease
in 50% and 2.5% S.L. for all studied cultivars except for Giza 70 and Giza 75 which
significantly decreased. Brushwood (1988) stated that adverse effects associated
with heating were more pronounced on low micronaire reading (high non-cellulose
content cottons) than on high micronaire reading (low non-cellulose content cottons).
Azza (1990) found that the effect of heat treatments was very small either for va-
rying temperature or varying time of treatment. Hessler and Workman (1959) found
that physical changes, to some extent, depended on the physical nature of the fibers.
A slight decrease in tensile strength was noted in drying at moderate temperature
where a substantial drop occurred by drying at high temperature. Brushwood (1988)
revealed that heating treatments up to 160°C for the 20 minutes caused little loss in
strength. However, rapid deterioration of strength occurred above this tempera-
ture. Fiber elongation was not affected to any extent at temperature below 180°C.
At higher temperature, average elongation decreased by about 16%. Azza (1990)
found that treatment of high temperature for a constant time or increasing time
caused a general decrease in fiber strength at zero and at 1/8 gauge lengths for all
. studied cultivars. Fiber strength uniformity ratio did not follow the constant trend.
Also, the heat treatments caused insignificant decrease in fiber elongation for most
cultivars. Brushwood (1988) showed that reduction in sugar level increases up to
100% at the 200°C level heating. Azza (1990) found that heat treatments for con-
stant or varying exposure time caused insignificant increases in reducing sugars for
all studied cultivars except Giza 77 and Giza 75. Brushwood (1988) found that wax
content decreased with increasing both micronaire reading or heat temperature.
Azza (1990) showed that the heat treatments for constant or varying times cause a
highly significant decrease in wax percent in most studied cultivars.



EFFECT OF TEMPERATURE ON COTTON FIBERS 319

MATERIALS AND METHODS

Five Egyptian commercial cotton cultivars were used in this study, of which
three cultivars represented the Extra-Long Staple category (Giza 76, Giza 77 and
Giza 70), and two represented the Long Staple (Giza 75 and Giza 80). Three levels of
micronaire reading from each of the studied cultivars were taken to represent three
different levels of maturity (low, medium and high) as indicated in the following
Table.

Variety
Micronaire level Giza 76 Giza 77 Giza 70 Giza 75 Giza 80
Low 2.4 2.6 2.4 3.0 4.3
Medium 2.8 3.0 3.0 3.8 4.8
High 32 3.6 3.3 4.3 5_.2

The cotton samples were conditioned to about 6.2% moisture content at 65%
relative humidity and 21+19C. All samples were subjected to heat treatments in a
laboratory forced draft oven. Oven ambient air temperatures were 50, 100 and
2000C for a fixed time of 20 minutes + 30 seconds. Each treatment was replicated
three times. The means were compared at 0.05 level of probability using L.S.D.
method.

The studied characters included: Colour of raw cotton (degree of yellow-
ness (+b) and reflectance percent (Rd%)} of raw cotton by HVI according to the
ASTM: D 2253-76, 198:4). Fiber length at both 50% and 2.5% S.L. in mm by fibro-
graph (ASTM: D 1447-83, 1984). Uniformity ratic was calculated according to the
method of Sundaram (1979) Micronaire reading according to the ASTM; D: 1448-
59, 1984), Fiber strength and elongation: Fiber strength at both zero and 1/8 inch
gauge lengths in g/tex and elongation percent by stelometer according to ASTM:
D1445-75, 1984, Sugar content was determined by using Soxhlet extraction ac-
cording to the methods of Smith (1956), and Wax content: Total wax content of cot-
ton fiber was determined by the method of Conrad (1944).

RESULTS AND DISCUSSION

I. Effect of temperature on physical properties of cotton fiber:
1. Degree of yellowness (+b) and reflectance percent (Rd%)

It is evident from Table'(Z) and figure (1) that the +b values changed very



320 SALWA A. ABD EL-REHIM AND M.A, ABDEL AZIZ

little below 100°C. Above this temperature +b values sharply increased. Also, it
was found that the degree of yellowness increased as the micronaire level de-
creased. Such increase in degree of yellowness in low micronaire reading could be
due to the larger percentage of noncellulosic materials associated with lower matur-
ity. It is worthy to mention that all studied cultivars had the same trend of response
to different temperature treatments.

Table 2. Degree of yellowness (+b) and reflectance percent as affected by tempera-
ture.

~

Degree of yellowness % Reflectance, %

Temp., °C
Pey Control 50 100 200 Mean Control 50 100 200 Mean

Giza 67 24 95 9.7 11.8 17.0 12.0 73.1 72.5 71.6 46.2 65.9
28 9.2 9.8 104 15.8 11.3 74.4 73.0 71.8 46.4 66.4
3.2 9.0 9.0 9.7 156 10.8 77.6 75.6 73.6 47.8 68.7
Mean 9.2 9.5 10.6 16.1 11.4 75.0 73.7 72.3 46.8 67.0
Giza 77 2.6 13.0 13.1 13.1 14.2 134 66.9 66.4 65.2 42.3 60.2
3.0 124 12.8 13.1 14.7 133 76.7 67.0 66.7 44.4 63.7
3.6 12.6 12.6 12.8 14.2 13.1 76.2 68.6 67.3 45.1 64.3
Mean 12.7 12.8 13.0 14.4 13.3 73.3 67.3 66.4 43.9 62.7
Giza 70 2.4 104 105 11.1 18.0 12.5 743 72.4 70.0 49.0 66.4
3.0 10.1 10.3 10.6 18.0 12.2 73.3 71.8 71.3 49.1 66.4
38 9.1 10.4 109 17.5 12.1 721 71.5 723 51.5 669
Mean 10.0 10.4 10.9 17.8 12.3 73.2 71.9 71.2 49.9 66.6
Giza 75 3.0 9.5 9.8 10.1 13.9 10.7 73.8 72.2 62.8 42.4 62.8
3.8 89 99 99 14.1 109 73.5 73.5 70.7 44.2 65.5
4.3 72 89 90 123 94 74.8 74.7 73.3 44.4 66.8
Mean 8.5 9.5 9.7 13.4 10.3 74.0 73.5 68.9 43.7 65.0
Giza 80 4.3 123 13.2 13.3 13.6 13.1 64.4 64.3 59.8 42.2 57.7
48 12.2 12.8 13.2 13.6 13.0 64.7 63.8 63.7 42.4 58.7
5.2 12.2 122 123 13.7 126 67.2 66.9 65.1 42.2 60.4
Mean 12.2 12.7 129 13.6 12.9 65.4 65.0 62.9 42.3 58.9

L.S.D. at 0.05 level for Cultivar (C) 0.05 0.19
Micronaire (M) 0.04 0.14

Temperature (T) 0.04 0.17

CxM 0.08 0.32

CXT 0.10 0.37

MxT 0.07 0.29

CxMxT 0.16 0.64

The above mentioned results could be explained by the assumption that high
temperatures cause decomposition of cellulose and other fiber constituents. Also,
this result is of practical improtance specially in ironing cotton fabrics at high tem-
peratures which causes drastic yellow colours for the fabrics. In addition, this is
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important in the finishing industry when using high temperatures during drying and
finishing cotton fabrics. These results are in conformity with those obtained by
Brushwood (1988) and Azza (1990).

As to reflectance of lint to light, it is clear from Table (2) and Figure (1) that
the values of reflectance percent (Rd%) slightly decreased as the ambient air tem-
perature increased up to 100°C then the reflectance rapidly decreased at 200°C
temperature. Also, it is obvious that the reflectance increased as the micronaire
reading increased. This results could be due to the decrease of the percentage of
noncellulosic materials (coloured materials) which accompany the increase in ma-
turity.

All studied cultivars followed the same trend of response to different temper-
ature treatments. These results are in harmony with those of Brushwood (1988) and
Azza (1990).

2. Fiber length parameters

It is clear from Table (3) and Figure (1) that fiber length at both 50% and
2.5% S.L. were slightly decreased as the temperature increased. This small reduc-
tion in fiber length could be attributed to the damaging effect of heating on fiber le-
ngth. This result is in agreement with those obtained by Perkins (1971), Brushwood
(1988) and Azza (1990). It is important to note that fiber length did not follow a
constant trend of effect to different temperature treatments.

The results also indicated that fibers of low micronaire reading were more af-
fected by different temperature treatments than fibers of high micronaire reading.
This trend was true for all studied cultivars.

3. Micronaire reading

It is well known that micronaire reading generally expresses both fiber fine-
ness and maturity but within any cultivar it expresses mainly fiber maturity. It is
obvious from Table (3) that the different temperature treatments nearly had no ef-
fect on micronaire reading. These results are true for all micronaire levels and cul-
tivars under study. However, Azza (1990) observed that the effect of heat on mi-
cronaire reading was very small.

4. Fiber mechanical properties:

It is obvious from Table (4) and Figure (1) that as the temperature degree in-
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Table 3. Fiber length parameters and micronaire reading as affected by different
temperature treatments.

Temp., oc Control 50 100 200 Mean Control SO 100 200 Mean
50% S.L., mm 2.5% S.L., mm .
Giza 76 24 15.6 154 15.2 13.9 15.0 31.5 31.0 30.3 28.5 30.3
2.8 157 155 152 15.2 154 31.5 31.0 30.8 30.6 30.9
3.2 154 154 15.2 152 153 31.4 30.7 30.7 30.6 30.9
Mean 15.6 154 15.2 14.8 15.2 31.4 30.9 30.6 _29.8 30.7
Giza 77 2.6 156 15.3 153 14.8 153 31.5 31.2 30.6 29.6 30.7
3.0 164 15.6 153 15.0 15.6 32.5 31.3 31.3 29.4 31.1
3.6 16.3 15.6 15.3 153 15.6 32.5 31.5 31.4 31.0 31.6
Mean 16.1 15.5 15.3 15.0 15.5 32.2 31.4 31.1 30.0 31.1
Giza 70 2.4 156 14.6 143 12.6 143 30.6 28.6 28.5 26.5 28.6
3.0 16.4 15.8 151 13.6 15.2 32.0 31.2 30.0 28.6 30.5
3.3 16.3 15.6 15.0 14.6 15.4 32.3 31.7 31.6 28.8 31.1
Mean 16.1_15.3 14.8 13.6_15.0 31.6 30.5 30.0 28.0 30.0
Giza 75 3.0 14.6 144 14.0 13.4 14.1 29.1 28.8 28.6 26.8 28.3
3.8 14.6 145 14.3 13.6 143 29.6 28.7 27.8 27.5 28.4
43 14.6 145 14.0 13.6 14.2 29.6 29.0 28.7 27.6 28.7
Mean 14.6 14.5 14.1 13.5 14.2 29.4 28.8 28.4 27.3 28.5
Giza 80 43  15.4 147 147 144 1438 30.0 29.8 29.5 27.9 293
48 15.6 15.6 15.4 14.4 153 31.0 30.0 29.0 28.1 29.5
5.2 153 15.1 149 14.2 149 30.8 29.7 29.1 28.7 29.6
Mean 15.4 15.1 15.0 14.3 15.0 30.6 29.8 29.2 28.2 29.5
Fiber length uniformity ratio (%) Micronaire reading
Giza 76 2.4 49.5 49.7 50.2 48.8 49.6 24 24 25 25 25
2.8 49.8 50.0 49.4 50.0 49.8 2.8 2 27 2T ‘2%
3.2 49.0 50.2 49.5 49.7 49.6 32 33 33 32 33
Mean 49.4 50.0 49.7 49.5 49.7 28 28 28 28 28
Giza 77 2.6 49.5 49.0 50.0 50.0 49.6 26 26 27 27 26
3.0 50.5 49.8 48.9 51.0 50.1 3.0 31 331 331 31
3.6 50.2 49.5 48.7 49.4 495 36 35 35 35 35
Mean 50.1 49.4 49.2 50.1 49.7 31 31 31 31 31
Giza 70 2.4 51.0 51.0 50.2 47.5 49.9 24 25 24 24 24
3.0 51.0 50.6 50.3 47.6 49.9 3.0 31 31 31 3.3
3.3 50.5 49.2 47.5 50.7 495 33 32 32 3z 32
Mean 50.8 50.3 49.3 48.6 49.8 29 29 29 29 29
Giza 75 3.0 50.2 50.0 48.9 50.0 49.8 3.0 29 29 29 29
3.8 493 50.5 51.4 49.5 50.2 3.8 37 38 38 38
43 49.3 50.0 48.8 49.3 494 43 42 42 42 42
Mean 49.6 50.2 49.7 49.6 49.8 3.7 36 36 36 3.6
Giza 80 43 51.3 493 49.8 51.6 505 43 43 42 42 42
48 50.3 52.0 53.1 51.2 51.7 48 4.8 47 48 48
5.2 49.7 50.8 51.2 49.5 50.3 52 53 52 5.2 52
Mean 50.4 50.7 51.4 50.8 50.8 4.8 47 47 47 A7
L.S.D. at 0.05 level for 50% S.L. 2.5%S.L. Fiber length UR.  Micronaire reading
Cultivar (C) 0.05 0.08 0.8 0.5
Micronaire (M) 0.04 0.06 0.06 0.04
Temperature (T) 0.04 0.07 0.07 NS
CxM 0.08 0.17 0.14 0.08
CxT 0.09 0.13 017 NS
MxT 0.07 0.29 0.13 NS
CxMxT 0.16 0.64 0.29 NS
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Table 4. Fiber mechanical properties as affected by different temperature treatme-
nts.

. Temp., °C

Control S0 100 200 Mean

Control 50 100 200 Mean

Giza 76

2.4

2.8

3.2
Mean

Fiber strength at zero, g/tex

47.14 46.49 44.37 31.74 42.44
47.14 46.67 15.2 36.93 44.21
47.32 46.73 15.2 38.11 44.72
47.20 46.63 15.2 35.59 43.79

Fiber strength at 1/8, g/tex

31.13 29.74 29.6317.81 27.08
32.44 31.31 31.3122.13 29.30
32.69 32.62 31.5024.3030.28
32.09 31.22 30.8121.41 28.89

Giza 77

2.6

3.0

3.6
Mean

46.14 45.55 15.31 36.23 42.93
49.91 46.37 5.3 39.06 44.79
50.39 48.38 15.3 40.83 46.73
48.81 46.77 15.3 38.71 44.82

34.28 32.00 31.3721.1929.71
34.36 31.55 31.1522.11 29.79
34.67 34.36 33.3622.31 31.18
34.44 32.64 31.9621.87 30.23

Giza 70

2.4

3.0

3.3
Mean

46.61 46.55 14.3 37.05 44.09
49.21 47.55 15.1 37.64 45.16
49.32 47.62 15.0 38.64 45.59
48.38 47.24 14.8 37.78 44.95

33.89 33.47 31.5520.08 29.75
34.72 33.72 33.8920.92 30.81
34.77 34.73 33.9023.36 31.69
34.77 33.97 33.1121.4530.75

Giza 75

3.0

3.8

4.3
Mean

46.44 46.26 14.0 33.46 42.96
47.67 47.67 14.3 34.69 44.12
48.62 47.96 14.0 35.87 44.83
47.58 47.30 14.1 34.67 43.97

34.46 30.52 35.5218.33 27.69
31.39 30.59 30.7621.14 28.60
31.90 30.75 30.9622.08 28.93
31.93 30.62 30.7420.52 28.41

Giza 80

4.3

4.8

5.2
Mean

42.48 40.59 14.7 32.80 38.76
42.93 41.18 15.4 33.62 39.26
42.99 41.54 14.9 37.29 40.63
42.80 41.10 15.0 34.57 39.55

31.74 30.95 30.7522.42 28.87
31.35 30.99 30.7922.21 28.88
31.54 30.99 30.8123.4929.17
31.43 30.98 30.7822.71 28.98

Giza 76

2.4

2.8

3.2
Mean

Fiber strength U.R., %

66.03 63.9766.78 56.12 63.23
68.82 67.0967.95 59.92 65.95
69.08 69.8167.41 63.86 67.52
67.98 66.9667.38 59.93 65.57

Fiber elongation, %

6.02 6.02 5.75
6.29 6.15 6.02
6.29 6.25 6.12
6.20 6.14 5.96

6.29
6.56
6.42
6.42

6.02
6.25
6.27
6.18

Giza 77

2.6

3.0

3.6
Mean

74.30 70.2571.65 58.49 68.67
68.84 68.0471.10 56.61 66.15
68.80 71.0270.50 54.64 66.24
70.65 69.7771.08 56.58 67.02

5.30
5.51
5.51
5.44

5.33 5.26 5.20
5.51 5.39 5.26
5.51 5.26 5.26
5.45 5.30 5.24

5.27
5.42
5.39
5.30

Giza 70

2.4

3.0

3.3
Mean

72.71 71.9068.38 54.20 66.80
70.55 70.9173.28 55.79 67.63
70.50 72.9372.47 60.46 69.09
71.25 71.9171.38 56.82 67.84

6.01
6.02
6.02
6.02

5.64 5.63 5.37
5.89 5.76 5.50
5.89 5.89 5.50
5.81 5.76 5.46

5.66
5.79
5.83
5.76

Giza 75

3.0

3.8

4.3
Mean

75.13 70.3071.21 54.78 67.86
73.21 68.3670.56 63.65 68.95
69.79 68.2970.35 58.94 66.84
72.71 68.9870.71 59.12 67.88

5.76
5.89
5.89
5.85

5.56 5.55 5.49
5.63 5.60 5.50
5.63 5.60 5.50
5.61_5.58 5.50

5.59
5.66
5.66
5.64

Giza 80

4.3

4.8

52
Mean

73.80 76.2578.48 68.35 74.22
73.47 75.2578.37 66.06 73.29
73.02 74.6075.68 62.99 71.57
73.43 75.3777.51 65.80 73.03

6.14
6.14

6.14 6.01 5.76
6.14 6.01 5.49
6.42 6.29 6.29 5.15 6.29
6.23 6.19 6.10 5.80 6.08

6.01
5.95

L.S.D. at 0.05 level for

Cultivar (C)
Micronaire (M)
Temperature (T)

CxM
CxT
MxT
CxMxT

Fiber strength Fiber strength
at zero,g/tex.
0.70
0.54
0.62
NS
1.39
1.08
2.44

0.0
0.04
0.05
0.08
0.10
0.08
0.8

at 1/8, g/tex

Fiber strength  Fiber elongation,
UR., % %
0.03
0.02
0.02
0.05
0.06
0.04

0.10

0.01
0.003
0.01
0.01
0.01
0.01
0.02



324 SALWA A. ABD EL-REHIM AND M.A. ABDEL AZIZ

creased up to 100°C, a little decrease in fiber strength at both zero and 1/8 gauge
length occured but the rapid deterioration in strength occured when the temperatrre
was raised above this level. In addition, the results indicated that the loss in fiber
strength was more pronounced for fibers of lower micronaire reading. Also, it was
found that fiber strength at both zero and 1/8 inch increased as micronaire reading
increased (Abdel Aziz et al., 1996). These results are so true for all cultivars under
study.

The infered reduction in fiber strength was expected since high temperatures
cause damage and break of cellulose molecules and bonds between these molecules,
also cause severe damage in the primary wall. These results are in agreement with
those found by Brushwood (1988) and Azza (1990). It is worthy to mention that the
loss in fiber strength at 1/8 inch was greater than that at zero. This might be at-
tributed to the effect of weak points on fiber which becomes more apparent when
gauge length increases.

With regard to fiber strength uniformity ratio, it is well known that fiber
strength uniformity ratio is the percentage ratio between fiber strength at 1/8 inch
(T1) and fiber strength at zero (To). So any factor that affects either Tq, To or both
would affect fiber strength uniformity ratio. The results in Table (4) revealed that
the values of fiber strength uniformity ratio did not follow a constant trend with the
temperature treatment of 100°C but sharply decreased at 200°C. This reduction in
fiber strength uniformity ratio could be ascribed to the higher decrease in fiber
strength at 1/8 inch than that at zero as indicated before, which resulted from the
effect of high temperature on creating weak places in the fiber structure. Also, the
results proved that the degree of severity of temperature effect was more pro-
nounced for samples of lower micronaire reading for all cultivars under study.
These results are in conformity with those obtined by Brushwood (1988) and Azza
(1990).

As to fiber elongation, it was found that fiber elongation was slightly de-
creased at temperature up to 100°C then sharply decreased at 200°C. The effect of
high temperature on elongation was more obvious in cotton with low micronaire
reading as compared with that of high micronaire reading. These results were true
for all studied cultivars. Such results are in harmony with those reported by Brush-
wood (1988) and Azza (1990). '
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Fig.1. Degree of yellowness + b, reflectance percent Rd, fiber strength, fiber sugar
content and wax content as affected by different temperature treatments.
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Il. Effect of different temperature treatments on chemical con-
stituents of cotton fiber

1. Reducing sugar content

The results in Table 5 and Figure 1 indicate that reducing sugar content in-
creased by 11% for Giza 80 and 57% for Giza 70 at the temperature of 200°C. Such
increase in sugar content could be ascribed to the damage and breaking of the cellu-
lose molecules to smaller sugar molecules as was found by Brushwood (1988) and
Azza (1990). Also, the results revealed that reducing sugar content decreased as
the micronaire level increased. This could be due to the primary wall percentage
which decreased as the fiber maturity ratio increased. These results are in harmony
with those of Salwa et al. (1995) and Abdel-Aziz et al. (1996).

2. Wax content
It is clear from Table (5) and Figure (1) that wax content decreased with in-
creasing temperature. Low wax content at high temperatures would be associated

Table 5. Chemical constituents of cotton fiber as affected by different temperature
treatments.

Sugar content (%) Wax content (%)

Temp., °C
Control 50 100 200 Mean Control 50 100 200

k4
®
o
=]

Giza 76 24 0.12 0.13 0.13 0.14 0.13 1.5 1.5 1.0 1.0 13
2.8 0.11 0.12 0.13 0.13 0.12 1.5 1.0 1.0 05 1.0
3.2 0.08 0.10 0.12 0.13 0.11 1.5 1.0 1.0 05 1.0
Mean 0.10 0.12 0.13 0.13 0.12 5. 12 1.0 97 Kl
Giza 77 2.6 0.12 0.12 0.13 0.22 0.15 15 1.5 1.0 05 1.1
3.0 0.11 0.11 0.12 0.21 0.14 1.5 1.0 1.0 05 1.0
3.6 0.10 0.11 0.11 0.14 0.11 1.0 1.0 1.0 05 09
Mean 0.11 0.11 0.12 0.14 0.13 1.3 1.2 1.0 05 1.0
Giza 70 2.4 0.07 0.11 0.14 0.19 0.12 1.7 15 15 1.0 T4
3.0 0.07 0.10 0.11 0.16 0.10 15 15 1.0 05 1.4
3.3 0.07 0.10 0.11 0.12 0.10 1.5 1.0 11.0 0.5 1.0
Mean 0.07 0.10 0.12 0.12 0.11 16 13 12 04 1.2
Giza 75 3.0 0.12 0.13 0.13 0.13 0.15 1.5 10 10 10 11
3.8 0.08 0.12 0.13 0.20 0.13 1.5 1.0 1.0 1.0 1.1
43 0.08 0.11 0.12 0.17 0.12 1.0 1.0 05 05 0.8
Mean 0.09 0.12 0.13 0.15 0.13 1.3 1.0 0.8 0.8 1.0
Giza 80 4.3 0.09 0.09 0.11 0.17 0.11 1.7 15 1.5 05 1.3
4.8 0.09 0.09 0.11 0.14 0.10 1.5 10 05 05 09
5.2 0.09 0.09 0.09 0.12 0.10 05 05 05 05 05
Mean 0.09 0.09 0.10 0.12 0.10 1.2 1.0 08 0.5 09
L.S.D. at 0.05 level for Cultivar (C) 0.06 0.15
Micronaire (M) 0.05 0.11
Temperature (T) 0.06 0.13
CxM 0.11 0.25
CxT 0.13 0.29°
MxT 0.10 0.23
CxMxT 0.22 0.51
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with lower carbonyl content as reported by Hessler and Workman (1959), Brush-
wood (1988) and Azza (1990). Also, the results indicated that wax content de-
creased as the micronaire level increased. This decline in wax content could be as-
cribed the decrease in the primary wall thickness which contain most of the wax
content. These results are in agreement with those of Brushwood (1990), Salwa et
al. (1995) and Abdel Aziz et al. (1996).

The results had a practical use in the cotton finishing industry since wax and
non-cellulosic substances are the main components extracted during the boiling,
kiering and bleaching treatments and also affect the dyeing efficiency of the end
product.

Physical properties and chemical constituents statistical corre-
lations with heat treatment

It is clear from Table (6) that all studied physicai properties of cotton fiber
were negatively correlated with temperature treatments except for degree of yel-
lowness which exhibited positive relationship with different temperature treatme-
nts. With regard to chemical constituents of cotton fibers, it is clear that fiber sug-
ar content was positively associated with temperature treatments. On the contrary,
fiber wax content was negatively correlated with temperature treatments. The in-
fered results were so true for all studied cultivars.

Table 6. Physical properties and chemical constituents of cotton fibers as afffected
by different temperature treatments.

Fiber character Giza76 Giza77 Giza70 Giza75  Giza 80

Degree of yellowness (+b) 0.929*%*  0.905** 0.917** 0.894**  0.847**
Reflectance percent, (Rd%) S0.910** -0.936** -0.908** -0.921** -0.909**
50% S.L. (mm) -0.693** -0.809** -0.856** -0.970** -0.843**
2.5% S.L. (mm) -0.764** -0.845** -0.757** -0.933% -0.938**

Fiber length uniformity ratio (%) -0.075 0.107 -0.615* -0.096 0.121

Fiber strength at zero (g/tex) -0.883** -0.905** -0.931** -0.905* -0.936**
Fiber strength at 1/8 (g/tex) -0.868** -0.935%* -0.903** -0.915% -0.903**
Fiber strength uniformity ratio(%) _0 760** -0.833** -0.841** -0.844** -0.645*
Fiber.elongation (%) -0.758*  -0.658* -0.876** -0.754** -0.602**
Fiber sugar content (%) 0.677** 0.803* -0.827** 0.879** (.885**
Elber.wax:content (%) -0.861** -0.853* -0.843** -0.585% -0.546*
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