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ABSTRACT: The present investigation was conducted in the Plant Production
Department, Faculty of Agriculture (Saba Basha), Alexandria University during 2016, to
investigate the effect of Egyptian cotton variety, lint cotton grade and their interaction on fiber
properties. Three commercial Egyptian cotton varieties namely; Giza 96 (belong to extra-long
staple length), Giza 94 and Giza 90, which belongs to long staple length as an independent
variable were used. Five lint cotton grades coin as; Good / Fully Good, (G/FG); Good +Va
(G+%); Good (G); Good - Y4 (G-Ya) and Fully Good Fair/Good, (FGF/G) as the second
independent variable were used. This investigation was conducted as a completely randomized
design with three replicates and analyzed as a factorial experiment. The obtained results
clarified that the all studied H.V.I. fiber properties were highly significant (p < 0.01) affected by
the cotton variety. The cotton variety Giza 96 recorded the highest mean values (i.e. 33.97 mm
for upper half mean length, 0.854 for maturity ratio as well as cotton variety Giza 94 showed the
maximum mean values for uniformity index as 87.04%, short fiber index as 6.31%, fiber
strength as 39.48 g / tex, reflectance degree (Rd%) as 77.70%, yellowness degree (+b) as 9.42,
trash count as 41.68, trash area as 0.55% and spinning consistency index as 200.00. On the
other side, cotton variety Giza 90 revealed the minimum undesirable average values for most
tested fiber properties. The highest lint cotton grade (i.e. Good to Fully Good); produced the
best fiber quality characteristics for all studied cotton varieties. All studied fiber technological
properties were highly significant (p < 0.01) affected by the lint cotton grade. This investigation
declared that the interaction between both studied variables was highly significant (p < 0.01) for
upper half mean length (U.H.M), length uniformity index (U.l.), short fiber index (S.F.l.),
micronaire reading, maturity ratio, bundle strength, elongation (%), color and trash attributes,
i.e. reflectance degree (Rd%), yellowness degree (+b), trash count, trash area and spinning
consistency index.
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INTRODUCTION

Cotton is not only the most important fiber crop in the world, but also the
main cash crop in Egypt for both export and local textile industry (El- Banna,
2009). Meredith and William (1991) found that the cotton varieties differed in all
fiber properties, by various factor as genetic makeup and environmental etc. as
reported by Beheary and Badr (1995) who stated that both cotton genotype and
location had significant effects on fiber length and maturity parameters. Similar
finding assured by El-Akhedar (1995) and Abd EI-Gelil (2001). Likewise, Fouda
(2004) recorded highly significant difference in the upper half mean length and
insignificant difference for the length uniformity index among the studied
varieties. Highly significant differences were found among the studied cotton
varieties in fiber strength, elongation (%), fiber reflectance degree (Rd %) and
yellowness degree (+b). Further, Batisha (2005) found that the staple length,
the color attributes: reflectance degree (Rd %), yellowness (+ b), proportion of
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maturity (PM), hair weight bundle strength and elongation (%) were significantly
affected by the cotton variety. Furthermore, Ibrahim (2013) indicated that the
extra-long staple cotton variety Giza 45 and high lint cotton grade (G/FG)
recorded the highest mean values of the most fiber and yarn properties and the
lowest value of short fiber content (%) and yarn evenness (CV%) and vice versa
for the long staple cotton variety of Giza 80 and low lint cotton grade Fully Good
Fair to Good, (FGF/G). EI-Banna (2019 a) indicated that the highest seed cotton
level (G + 74), brought about the best fiber quality characteristics. In addition to,
El-Banna (2019 b) revealed that length characters of fiber, considerably,
depend on the used cotton cultivar and grade.

Hence, the objective of this investigation was undertaken to explore the
effect of the cotton variety, lint cotton grade and their interaction on the H.V.I.
fiber properties.

MATERIALS AND METHODS

Three commercial Egyptian cotton (G. barbadense) varieties i.e. Giza 96,
which belong to extra-long staple length, Giza 94 and Giza 90, which belong to
long staple length were used in this study through 2016 season. Five lint cotton
grades namely: Good / Fully Good, (G / FG); Good+V4 (G + V4); Good (G); Good
- Y4 (G - Va) and Fully Good Fair / Good, (FGF / G) in three replicates were used
for each cotton variety. Cotton samples were attained from The International
Cotton Training Center (ICTC), Cotton Arbitration and Testing General
Organization (CATGO), Smouha, Alexandria, Egypt. Each grade was
represented three kilogram in weight for each. All cotton samples of the different
replicates, grades and varieties were thoroughly blended in order to make it as
homogenous as possible, then reclassified by a committee of three expert
classers affiliated to the International Cotton Training Center (ICTC), Cotton
Arbitration and Testing General Origination (CATGO) Smouha, Alexandria,
Egypt. A lint cotton sample of three kilograms was drawn from each cotton
grade, representing the original stock of the Modern Nile Cotton Company,
Alexandria, Egypt. Each sample was divided into five sub-samples (600 gram
each).Technological fiber properties of all studied samples were determined by
High Volume Instrument (H.V.l.) 1000 system at the laboratory of the Cotton
Arbitration and Testing General Organization (CATGO), (Smouha), Alexandria,
Egypt. Samples were preconditioned for 24 hours, at least under the standard
conditions of (65% + 2%) relative humidity and (20 + 1 °C) temperature before
testing.

This investigation was conducted in a completely randomized design with
three replicates and analyzed as a factorial experiment (two factors) according
the procedure of Snedecor and Cochran (1967). The data was computed using
the CoStat 6.311 (2005) as statistical program, and to test differences among
studied mean values of treatments, the revised least significant difference
(L.S.D.) at 0.05 and 0.01 levels of probability was used.

3
Vol. 25 (1), 2020




J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

RESULTS AND DISCUSSION

The attained results will be presented and discussed herein in three
categories as follows:

1. Cotton variety effect (A):

Results presented in Tables (1, 2, 3 and 4) revealed that the cotton
variety as an independent variable significantly (p < 0.05) differed in all the
studied H.V.l. fiber parameters, i.e. upper half mean length (U.H.M), length
uniformity index (U.l.), short fiber index (S.F.l.), micronaire reading, maturity
ratio, bundle strength, elongation (%), color and trash attributes, i.e. reflectance
degree (Rd%), yellowness degree (+b), trash count, trash area and spinning
consistency index.

Furthermore, the cotton variety Giza 96 recorded the highest mean
values (i.e. 33.97 mm for upper half mean length, 0.854 for maturity ratio) as
well as cotton variety of Giza 94 showed the maximum mean values for those
uniformity index (87.04%), short fiber index (6.31%), fiber strength (39.48 g /
tex), reflectance degree (Rd%, 77.70), yellowness degree (+ b, 9.42), trash
count (41.68), trash area (0.55%) and spinning consistency index (200.00).

Table (1). Average values of upper half mean length (U.H.M.), length
uniformity index (U.l.) and short fiber index (S.F.l.) as affected
by the cotton varieties (A), cotton grades (B) and their
interaction during 2016 season

Characters upper half mean Uniformity index  Short fiber index

Entries length (mm) (%) (%)
Cotton varieties (A)
Giza 90 28.21c 82.90 c 9.59 a
Giza 94 3341b 87.04 a 6.31c
Giza 96 33.97 a 86.51b 6.62 b
L.S.Do.05 0.28 0.50 0.27
Lint cotton grades (B)
G/IFG 32.51a 86.80 a 7.07c
Good+". 32.36 a 86.38 a 6.74 c
Good 32.15a 86.42 a 6.92c
Good-"s 31.28b 84.78 b 7.61b
FGFI/G 31.00b 83.04 c 9.20 a
L.S.Dg o5 0.36 0.65 0.35
Interaction (AxB)
(A X G) *% *% *%

Means designated by the same letters within each column are not significantly different.
*, **: Significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
G/FG: Good to Fully Good. FGF/G: Fully Good Fair to Good.

On the other side, cotton variety Giza 90 revealed the lowest average
mean value of upper half mean length (28.21mm), lower uniformity index
(82.90%), the highest mean values of short fiber index (9.59%), micronaire
reading (4.28), lowest strength value (33.25 g/tex), as well as the lowest
reflectance degree (Rd%, 63.95), and highest values of yellowness degree (+ b,
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11.94), trash count (151.44), trash area (1.57%) and the lowest value of
spinning consistency index (134.36).

The highest mean value of elongation percentage (7.59%) was attained
from the cotton variety Giza 90. Meanwhile, the lowest mean value of this trait
(5.56%) was recorded by Giza 96.

Generally, it could be stated that each cotton variety composed of gene
pull which contain many genes inside the genotype associated with fiber
properties which differed from genotype of variety to another. These results
were in coincidence with those of Meredith and William (1991); Beheary and
Badr (1995); El-Akhedar (1995); Abd El-Gelil (2001); Fouda (2004); Batisha
(2005); El-Banna (2019 b) who found that fiber properties depend on the
cotton variety.

Table (2).Average values of micronaire reading, maturity ratio, strength
and elongation as affected by the cotton varieties (A), cotton
grades (B) and their interaction during 2016 season

- Characters  Micronaire Maturity Strength Elongation
Entries reading ratio (g/tex) (%)
Cotton varieties (A)
Giza 90 428 a 0.852 a 33.25b 7.59 a
Giza 94 3.24c 0.840 b 39.48 a 6.66 b
Giza 96 3.56b 0.854 a 39.37 a 5.56 c
L.S.D 405 0.02 0.002 0.63 0.22
Lint cotton grades (B)
G/IFG 439 a 0.866 a 40.71 a 7.60 a
Good+"s 3.80c 0.851 ¢ 39.55b 6.61b
Good 3.99b 0.855b 38.89b 6.73 b
Good-"4 3.41d 0.842d 3448 c 6.16 c
FGFIG 2.89e 0.830 e 33.22d 5.93c
L.S.D o5 0.03 0.003 0.81 0.29
Interaction (AxB)
(A P'e B) *%* *%* *%* *%*

Means designated by the same letters within each column are not significantly different.
*, **: Significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
G/FG: Good to Fully Good. FGF/G: Fully Good Fair to Good.

2. Lint cotton grade effect (B):

The gained results cleared that lint cotton grade had a highly significant
(p < 0.01) influenced the H.V.I. fiber parameters, i.e. upper half mean length
(U.H.M), length uniformity index (U.l.), short fiber index (S.F.l.), micronaire
reading, maturity ratio, bundle strength, elongation (%), color and trash
attributes, i.e. reflectance degree (Rd%), yellowness degree (+b), trash count,
trash area and spinning consistency index, as shown in Tables (1, 2, 3 and 4).
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It is worthy to mention that the highest lint cotton grade, i.e. Good to Fully
Good (G / FG), gave the highest mean values of the studied H.V.l. fiber
parameters, i.e. upper half mean length (32.51mm), length uniformity index
(86.80%), micronaire reading (4.39), maturity ratio (0.866), bundle strength
(40.71 g / tex), elongation (7.60%), reflectance degree (Rd, 76.10%), and the
lowest mean values of the yellowness degree (+b, 10.22), trash count (18.66)
and trash area (0.21%). Conversely, the lowest mean values of upper half mean
length (31.00mm), length uniformity index (83.04%), micronaire reading (2.89),
maturity ratio (0.830), bundle strength (33.22 g/tex), elongation (5.93%),
reflectance degree (Rd%, 67.34), spinning consistency index (154.13) and the
highest mean values of the short fiber index (9.59%), yellowness degree (+b,
10.69), trash count (159.60) and trash area (1.73 %) were recorded by the lint
cotton grade, i.e. Fully Good Fair to Good (FGF/G).

The lowest mean value of short fiber index (6.74%) and the highest
mean value of spinning consistency index (188.53) were recorded due to the lint
cotton grade Good + Va.

The attained results could be attributed to the high amount of immature
fiber and short fiber content which usually increase as the lint cotton grade
decrease. Short fiber index of extra-long staple varieties was found, on average,
to be evidently lower than that of long staple cotton (EI-Banna, 2019 b).

Table (3). Average values of color and trash attributes as affected by the
cotton varieties (A), cotton grades (B) and their interaction
during 2016 season

Entri Characters Color attributes Trash attributes
ntries
Rd% +b Count Area %
Cotton varieties (A)
Giza 90 63.95c 11.94 a 151.44 a 1.57 a
Giza 94 77.70 a 9.42c¢ 4168 c 0.55¢
Giza 96 72.78 b 9.69b 58.16 b 0.92b
L.S.Dg o5 0.28 0.10 4.84 0.10
Lint cotton grades (B)
G/FG 76.10 a 10.22 b 18.66 e 0.21e
Good+Y, 73.49b 10.30 b 41.46d 0.65d
Good 71.59 ¢ 10.24 b 73.00 c 0.90c
Good-' 68.86 d 10.32 b 126.06 b 1.58 b
FGFIG 67.34 e 10.69 a 159.60 a 1.73 a
L.S.Dg o5 0.37 0.13 6.25 0.14
Interaction (AxB)
(A P'e B) *% *% *% *%

Means designated by the same letters within each column are not significantly different.
*, **: Significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
G/FG: Good to Fully Good. FGF/G: Fully Good Fair to Good.
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Table (4). Average values of the spinning consistency index (S.C.l.) as
affected by the cotton varieties (A), cotton grades (B) and their
interaction during 2016 season

Entries Character Spinning Consistency Index (S.C.l.)
Cotton varieties (A)
Giza 90 134.36 c
Giza 94 200.00 a
Giza 96 191.64 b
L.S.Do o5 4.78
Lint cotton grades (B)
G/IFG 188.20 a
Good+". 188.53 a
Good 182.00 b
Good-' 163.80 c
FGFI/G 154.13d
L.S.Doo5 6.17
Interaction (AxB)
(A x B) *%

Means designated by the same letters within each column are not significantly different.
*, **. Significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
G/FG: Good to Fully Good. FGF/G: Fully Good Fair to Good.

These results are in harmony with those of El-Banna (2019 a) who
indicated that the better grades had longer fibers, more mature fiber, higher
fiber bundle strength and less short fiber content.

3. Interactions between cotton variety and seed cotton grade (A x B):
Likewise, results tabulated in Tables (1, 2, 3 and 4) that the first order
interaction between the two studied factors, i.e. cotton variety and lint cotton
grade (A x B) was highly significant for all fiber properties tested by HVI of
studied cotton cultivars. Mean values of the interaction between the cotton
variety and lint cotton grade (V x G) are presented in Tables (5, 6, 7 and 8).

Concerning results in Tables (5 and 6), it is worthy to mention that the
highest mean values of upper half mean length (35.12 mm), length uniformity
index (89.02%), short fiber index (12.76%), micronaire reading (4.69), maturity
ratio (0.876), bundle strength (44.56 g/tex) and elongation (9.08%) were
recorded for the lint cotton grade G/FG of Giza 96, grade G / FG of Giza 96,
grade FGF / G of Giza 90, grade G - Y4 of Giza 90, grade G / FG of Giza 96,
grade G/ FG of Giza 96 and grade G / FG of Giza 94, respectively. The lowest
mean values of the same fiber properties 27.43 mm, 80.16%, 5.74%, 2.21,
0.816, 30.60 g/tex and 4.94% were gained from the lint cotton grade FGF / G of
Giza 90, grade FGF / G of Giza 90, grades G/ FG and G + V4 of Giza 94 and G
| FG of Giza 96, grade FGF / G of Giza 94, grade FGF / G of Giza 94, grade
FGF / G of Giza 90 and grade FGF / G of Giza 96, respectively.
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In terms of the results of color and trash attributes that shown in Table
(7) it is obvious that the highest mean values of reflectance degree (80.64%),
yellowness degree (12.42%), trash count (318.60) and trash area (2.75%) were
achieved owing to the grade G / FG of Giza 94, grade FGF / G of Giza 90,
grade FGF / G of Giza 90 and grade FGF / G of Giza 90, each in turn. On the
contrary, the lowest mean values of the same fiber traits (58.60%), (9.08),
(12.80) and (0.15%) were attained from the grade FGF / G of Giza 90, grade G
| FG of Giza 94, grade G / FG of Giza 94 and grade G / FG of Giza 94,
respectively.

The highest lint cotton grade (Good + V4) with the cotton variety Giza 94;
recorded the highest mean value (220.00) of spinning consistency index (SCI).
On the other extreme, the lowest mean value of the same trait (118.20) was
recorded using the lowest lint cotton grade (Fully Good Fair/Good) with the
cotton variety Giza 90, as shown in Table (8). These results are in harmony
with those EI-Banna (2019 b) who indicated that fiber properties depend on the
used cotton cultivar and lint cotton grade.

Table (5). The interaction between the cotton varieties and lint cotton
grades (A x B) for studied H.V.I. fiber length parameters during
2016 season

Variables upper half . . .
Cotton varieties  Lint cotton grades mean length l;l:éf;::rg;:)y Si:g;txf;ob/sr
(A) (B) (mm)

G/IFG 28.25 82.94 9.36

Good+". 28.16 83.26 8.76

Giza 90 Good 28.60 84.14 8.74
Good-, 28.62 84.00 8.34
FGF/G 27.43 80.16 12.76

G/FG 34.16 88.46 5.74

Good+. 34.00 88.60 5.74

Giza 94 Good 33.08 87.64 6.16
Good-, 33.08 85.80 6.56

FGF/G 32.72 84.72 7.38

G/IFG 35.12 89.02 6.12

Good+". 34.92 87.28 5.74

Giza 96 Good 34.79 87.48 5.86
Good-, 32.14 84.54 7.94

FGFIG 32.87 84.24 7.46

L.S.Dg.5 0.63 1.13 0.61

G/FG: Good to Fully Good. FGF/G: Fully Good Fair to Good.
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Table(6). The interaction between the cotton varieties and lint cotton
grades (AxB) for micronaire reading, maturity ratio, strength and
elongation (%) during 2016 season

Variables . . . .
— - Micronaire  Maturity Strength Elongation
Cotton(x?rletles glrr;tjzztt(?) reading ratio (g/tex) (%)
G/FG 4.46 0.860 34.93 7.40
Good+'. 4.28 0.850 34.26 8.24
Giza 90 Good 4.38 0.856 33.51 7.88
Good-" 4.69 0.862 32.96 7.48
FGF/G 3.60 0.836 30.60 6.98
G/FG 4.16 0.862 42.63 9.08
Good+'. 3.31 0.842 42.34 6.34
Giza 94 Good 4.13 0.860 43.27 6.54
Good-"a 2.40 0.822 34.85 5.50
FGF/G 2.21 0.816 34.32 5.88
G/FG 4.55 0.876 44.56 6.32
Good+'. 3.81 0.862 42.06 5.26
Giza 96 Good 3.46 0.85 39.88 5.78
Good-"a 3.13 0.842 35.64 5.50
FGF/G 2.86 0.840 34.74 4,94
L.S.D g5 0.06 0.006 1.41 0.51
G/FG: Good to Fully Good. FGF/G: Fully Good Fair to Good.

Table (7). The interaction between cotton varieties and lint cotton grades
(A x B) for color and trash attributes during 2016 season

Variables Color attributes Trash attributes
Cotton Lint cotton o
varieties (A) grades (B) Rd b Count Area’
G/FG 69.92 12.14 23.20 0.25
Good+", 66.20 11.86 61.60 0.90
Giza 90 Good 63.86 11.64 109.80 1.42
Good-'s 61.20 11.68 244.00 2.55
FGF/G 58.60 12.42 318.60 2.75
G/FG 80.64 9.08 12.80 0.15
Good+", 78.84 9.60 30.80 0.59
Giza 94 Good 77.38 9.50 51.60 0.38
Good-'a 76.02 9.32 58.20 0.95
FGF/G 75.62 9.64 55.00 0.68
G/FG 77.74 9.46 20.00 0.23
Good+'. 75.44 9.46 32.00 0.47
Giza 96 Good 73.54 9.58 57.60 0.90
Good-'. 69.38 9.96 76.00 1.24
FGF/G 67.82 10.02 105.20 1.77
L.S.D o5 0.64 0.24 10.83 0.24
G/FG: Good to Fully Good. FGF/G: Fully Good Fair to Good.
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Table (8). The interaction between cotton variety and lint cotton grades (A
x B) for spinning consistency index (S.C.l.) during 2016 season

Variables spinning consistency index
Cotton varieties (A) | Lint cotton grades (B) (S.C.l.)
G/FG 141.60
Good+'. 139.60
Giza 90 Good 139.20
Good-, 133.20
FGF/G 118.20
G/FG 207.20
Good+". 220.00
Giza 94 Good 206.20
Good-, 184.80
FGF/G 181.80
G/IFG 215.80
Good+". 206.00
Giza 96 Good 200.60
Good-, 173.40
FGF/G 162.40
L.S.D g5 10.70
G/FG: Good to Fully Good. FGF/G: Fully Good Fair to Good.

CONCLUSION

Cotton varieties and lint cotton grades had significant effects on the all
studied H.V.I. fiber properties. Cotton variety of Giza 94 showed the highest
average values of most tested fiber properties using HVI. The highest lint cotton
grade (Good to Fully Good), gave rise to the best fiber quality characteristics for
all studied cotton varieties.
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