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Effect of cotton variety and lint grade on some fiber and yarn properties
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ABSTRACT

This investigation was carried out at Plant Production Department, Faculty of Agriculture (Saba Basha),
Alexandria University, Egypt to study the effect of cotton variety and lint grade on fiber and yarn properties. Six
commercial cultivars, Giza 45 and Giza 88 as extra long staple (ELS) and Giza 80, Giza 85, Giza 86 and Giza
90 as long staple (LS) were used. Five lint cotton grades i.e., good to fully good (G/FG), good (G), fully good
fair to good (FGF/G), good fair to fully good fair (GF/FGF) and fully fair to good fair (FF/GF) were used. The
obtained results indicated that the extra long staple cotton variety Giza 45 and high lint cotton grade good to
fully good (G/FG) recorded the highest mean values of the most importance of 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
Giza 80 and low lint cotton grade fully good fair to good (FGF/G).
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Introduction

Cotton fiber represents about 50 percent of the cost of yarn and there is a direct correlation between specific
quality characteristics of the fiber and those of the yarn. Traditionally, the price of cotton was largely
determined by factors such as staple length, grade, color and micronaire. Those factors are still the major
determinants of price but spinners today are also interested in other fiber properties that affect the quality of
their yarns and the efficiency at which they produce those yarns. As the textile industry has been striving to
improve quality and efficiency through automatic high-speed machinery, new technologies place increasingly
severe technical demands on textile fibers, raising the importance of other properties of cotton: strength,
uniformity, maturity, fineness, elongation, neps, short fiber content, spinning performance, dyeing ability and
cleanliness. All else being equal, spinners pay a higher price for longer, finer, and stronger cotton lint that is
white, bright, and fully mature, Gérald Estur 2008. The extra long staple cultivar, Giza 88 surpassed the long
staple cultivar, Giza 86 in gin stand capacity (kg/inch/hr), short ginning time (hr/cantar), UHML, (mm), mean
length (mm), uniformity index, fiber bundle strength (g/tex) and fiber elongation (%). Meanwhile, the long
staple cotton cultivar, Giza 86 recorded the highest mean values concerning ginning out-turn (%), lint grade,
micronaire value, maturity (%) and reflectance degree (Rd %), Ibrahim (2010). Fiber maturity parameters,
bundle strength and elongation % were highly significantly affected by the cotton cultivar, Yehia (2003). Staple
length, reflectance degree (Rd %), yellowness (+b), proportion of maturity (PM), hair weight bundle strength
and elongation % were significantly affected by the cotton cultivar, Batisha, (2005). Foulk et al (2008) reported
that cotton quality is affected by cotton cultivar and growing conditions.

The objective of this research was to investigate the effectiveness of cotton variety and lint grade on fiber
and some yarn properties.

Materials And Methods

This study was carried out at This investigation was carried out at Plant Production Department, Faculty of
Agriculture (Saba Basha), Alexandria University, Egypt. Six commercial cultivars representing the two
categories of Egyptian cotton were used, namely: Giza 45 and Giza 88 as extra long staple ( over 1 3/8 inch
fiber length) and Giza 85, Giza 86, Giza 80 and Giza 90 as long staple ( 1 1/4 -1 3/8 inch fiber length ), each
cultivar including five grades as follows; good to fully good (G/FG), good (G), fully good fair to good (FGF/G),
good fair to fully good fair (GF/FGF) and fully fair to good fair (FF/GF).

Studied characteristics:

A. Fiber properties:
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A.1. H.V.I. fiber properties

A.2. Fiber stiffness (g/tex) was calculated according equation:
Fiber stiffness = fiber strength /fiber elongation x 100

A.3. Fiber toughness (g /tex) was calculated according equation:
Fiber toughness = fiber strength x fiber elongation /2

B. Yarn characteristics:
B.1. Single yarn strength (cN/tex)
B.2. Yarn elongation %
B.3. Lea product (LCSP)
B.4. Yarn unevenness (CV %)

Spain lab 900B HVI instrument system was used to determine fiber length at Upper half means length
UHML, fiber uniformity index, fiber strength (g/tex), fiber elongation %, fiber reflectance (Rd%) and fiber
yellowness degree (+b) according to (A.S.T.M., D:4605-1986.). While micronaire value, fiber fineness (milltex)
and fiber maturity ratio were determined using micromate instrument according to (A.S.T.M., D: 3818 — 1986).

Ring spun carded yarn of 60s and 3.6 twist factor were produced by the standard 60 grams micro-spinning
technique used in spinning Research Department Agric., Res. Center, Giza Egypt expect for GF/FGF and FF/GF
grades because of their low fiber properties .

Yarn strength expressed in terms of lea count strength product (LCSP) was measured by using the good-
brand lea tester. (A.S.T.M., D 1578- 67), the single yarn tenacity and breaking extension were determined on
Zwick 1511 Automatic Tensile Tester (A.S.T.M., D: 2256-84) and yarn unevenness (C.V %) was measured on
the Uster Tester Il (A.S.T.M., D1425 -84).

Cotton fiber samples of all varieties and grades were attained from Cotton Research Institute —Agricultural
Research Center, Giza, Egypt. Fiber and yarn properties were tested under standared atmospheric condition of
(20 C°+ 2 C°) temperature and (65% = 2%) relative humidity at Cotton Research Institute, Agricultural
Research Center laps.

Statistical procedures:

This investigation was conducted in a completely randomized design with three replicates and analyzed as a
factorial experiment according the procedure of Snedecor and Cochran (1967). The data was computed using
the M-Stat program. To test differences among studied mean of treatments, the least significant difference
(L.S.D.) was used at 0.05 level of probability.

Resulte And Discussion
A. Fiber properties:

Regarding data in Tables (1 a & 1b), it could be noticed that there were significant differences among the
cotton varieties and lint cotton grades. The highest mean value of UHML (34.40 mm), uniformity index (85.29
%), fiber bundle strength (41.57 g/tex), Rd (69.72 %) and fiber stiffness (675.7 g/tex) were recorded for the
Egyptian cotton variety Giza 45. Likewise, the highest mean value of short fiber content (8.78 %), fiber maturity
(84%), fiber fineness (165 millitex) and fiber toughness (132.3 g/tex) were gained from Giza 90, Giza 86, Giza
80 and Giza 88, respectively. On the other side, the lowest mean value of UHML, Uniformity index and fiber
bundle strength, Rd %, fiber stiffness and fiber toughness, also micronaire reading and short fiber content %
were attained from variety Giza 80 and Giza 45, respectively.

These results could be attributed to the best genetically structure of the extra long staple cottons viz. Giza 45
and Giza 88 which characterized the best fiber properties especially fiber length, fiber bundle strength, fiber
uniformity ratio, fiber fineness and lowest of short fiber content %.

As for the lint cotton grades effect, it could be concluded that the highest lint cotton grade good to fully
good, (G/FG) recorded the best of fiber properties in the most of fiber properties and vice versa.

These results could be explained on the basis that the highest lint cotton grade contains high percentage of
healthy fibers which properties as (high value of fiber length, uniformity ratio, fiber bundle strength, maturity
ratio and less of short fiber content % ...etc.

Tables (2 a & 2 b), cleared the significantly interaction between cotton varieties (A) and lint cotton grades
(B), for some fiber properties.

From these tables it could be noticed that the best mean values of the most importance fiber properties i.e.,
fiber length (35.9 mm), uniformity index (89.10 %), lowest short fiber content (3.2 %) and lowest yellowness
degree (+b) 8.6 % were obtained from the highest lint cotton grade, good to fully good (G/FG) of extra long
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staple variety Giza 45. On the contrary, the lowest mean values of the most fiber properties viz. fiber length
(mm), uniformity index (%), fiber strength (g/tex), fiber elongation (%) and reflectance degree (Rd%) were
obtained from the long staple variety Giza 80 and the lowest lint cotton grade namely fully fair to good fair
(FF/GF).

Table la: Effect of cotton varieties and lint cotton grades and their interaction on fiber properties

UHML Uniformity index Fiber Fiber elongation | Micronaire Short fiber

Treatments (mm) strength %) reading content
(9/tex) (SFC %)

Cotton varieties (A)
Giza 45 34.40 a 85.29 a 41.57 a 6.20 a 3.0c 6.46 ¢
Giza 88 33.83b 85.28 a 42.25a 6.22 a 3.2b 7.64 b
Giza 86 31.21c 84.39b 39.77b 6.24 a 3.7a 744 b
Giza 85 29.51e 84.64 b 37.86 C 6.29 a 3.2b 7.58 b
Giza 90 30.19d 84.36 b 35.43d 6.34 a 3.6a 8.78 a
Giza 80 29.14 f 82.33¢c 34.16 e 6.28 a 3.6a 8.76 a
L.S.D. (0.05) 0.35 0.58 1.16 NS 0.17 0.22
Lint grades (B)
G/IFG 32.82 a 87.07 a 4143 a 7.05 a 4.03 a 4.69¢e
G 32.18 b 85.43 b 39.96 b 6.88 a 382 b 5.73d
FGF/IG 31.70 ¢ 84.16 ¢ 38.78 ¢ 6.32 b 330 ¢ 6.93 ¢
GF/FGF 30.56 d 83.43 d 37.19 d 5.75 ¢ 3.08 d 9.99b
FFIGF 29.63 e 81.82 e 35.19 e 5.30 d 2.83 e 11.53 a
L.S.D. (0.05) 0.32 0.53 1.06 0.23 0.16 0.20
Interaction
A*B | *ke | *k | *k I *ke | NS | *k

N.S: Not significant
**: Significant at 0.01 level of probability
Mean values designated by the same letter are not significantly different

Table 1b: Effect of cotton varieties and lint cotton grades and their interaction on fiber properties

Treatments Rd +b Fiber maturity Fib_er_ fineness | Fiber stiffness | Fiber toughness
(%) (%) (millitex) (g/tex) (g /tex)
Cotton varieties (A)
Giza 45 69.92 a 9.840 cd 77.67 d 1241 f 675.7 a 129.9 ab
Giza 88 57.66 d 12.75 b 80.20 b 136.3 e 680.6 a 1323 a
Giza 86 69.78 a 9.620 d 84.00 a 1645 b 638.6 b 124.4 bc
Giza 85 67.44 b 10.04 ¢ 78.40 ¢ 1423 d 608.6 b 119.7 ¢
Giza 90 63.23 C 13.05 a 77.93 cd 162.0 ¢ 571.0 ¢ 1124 d
Giza 80 55.30 e 13.22 a 80.40 b 165.0 a 557.1 ¢ 108.3 d
L.S.D. (0.05) 0.82 0.24 0.72 0.13 31.97 6.84
Lint grades (B)
G/IFG 70.41 a 10.62 e 83.72 a 153.2 a 591.9 bc 145.4 a
G 67.79 b 10.85 d 81.78 b 150.9 b 583.2 c 1372 b
FGF/IG 64.27 ¢ 1143 ¢ 80.67 ¢ 149.2 ¢ 615.5 b 122.7 ¢
GF/FGF 60.99 d 11.87 b 78.00 d 1473 d 648.9 a 106.8 d
FFIGF 55.97 e 12.33 a 74.67 e 144.4 e 670.2 a 93.57 e
L.S.D. (0.05) 0.74 0.22 0.66 0.12 29.19 6.24
Interaction
A*B [ * [ * [ NS [ NS [ * [ NS

N.S: Not significant
**: Significant at 0.01 level of probability
Mean values designated by the same letter are not significantly different

B. Yarn characteristics:

All lint cotton samples were ring spun, expect the lint grades i.e., GF/FGF and FF/GF because of their low
quality fiber properties which not complete spinning process.

With regard to data in Table (3), significant differences were noticed in all yarn properties under study due
to cotton varieties and lint cotton grades with a highly significant interaction.

Furthermore, data presented in the same table revealed that the highest single yarn strength (19.61 cN/tex),
yarn elongation (5.8 %), yarn lea product (2718) and lowest yarn evenness CV% (21.74 %) were gained from
the extra long staple cotton Giza 45. Likewise, the high lint cotton grade i.e., good to fully good (G/FG)
recorded the highest mean values for the same previous yarn properties except yarn unevenness CV% which
recorded the lowest yarn unevenness CV %.
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Table 2a: Effect of interaction between cotton varieties (A) and lint cotton grades (B) on some fiber properties
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Treatments
Cotton Lint grades EJn:—im'\;IL Uniformity index Fiber  strength | Fiber elongation
varieties (g/tex) (%)
A B
GIFG 35.90 89.10 4457 6.90
. G 35.30 87.37 43.27 6.80
Giza 45 FGFIG 3450 8577 42.93 6.60
GFIFGF 33.30 83.20 40.00 560
FF/IGF 33.00 81.00 37.10 510
GIFG 34.83 87.40 46.47 6.90
. G 34.17 84.60 44.20 6.80
Giza 88 FGF/G 34.10 85.27 44.27 6.30
GFIFGF 33.03 85.17 38.90 570
FF/GF 33.03 83.97 37.40 540
GIFG 33.20 86.60 44.30 6.50
. G 32.00 85.03 42.00 6.40
Giza 86 FGFIG 3127 8413 39.07 6.20
GFIFGF 30.27 83.73 37.07 6.00
FFIGF 29.30 82.47 36.43 6.10
GIFG 30.30 87.30 4033 7.00
. G 30.13 86.20 39.27 6.90
Giza 85 FGF/G 29.60 84.10 37.90 6.23
GFIFGF 29.13 83.70 36.80 590
FF/GF 28.40 81.90 35.00 543
GIFG 31.30 86.10 35.80 7.60
G 30.93 85.30 35.40 7.20
Giza 90 FGF/G 30.60 84.10 35.10 6.10
GFIFGF 29.60 83.70 37.77 560
FFIGF 28.50 82.60 33.10 520
GIFG 3140 85.90 37.10 7.40
G 3057 84.10 35.60 7.20
Giza 80 FGF/G 3013 8157 33.40 6.50
GFIFGF 28.03 81.07 32.60 570
FF/GF 2557 79.00 32.10 4.60
L.5.D. (0.05) 0.80 1.30 2.60 058
Table 2b: Effect of interaction between cotton varieties (A) and lint cotton grades (B) on some fiber properties
Treatments hort fib
Cot_tor_*n Lint grades (Ssgg ()/'O)er content Rd +b Fiber stiffness
varieties (%) (g/tex)
A B
GIFG 3.2 74.30 8.60 646.1
. G 4.3 72.40 9.00 636.1
Giza 45 FGFIG 57 70.10 1013 653.5
GFIFGF 8.2 67.30 10.67 715.1
FF/IGF 10.9 65.50 10.80 7277
GIFG 43 65.40 12.10 6735
. G 58 64.00 12.37 650.7
Giza 88 FGF/G 6.7 57.20 12.60 703.6
GFIFGF 10.4 54.30 12.90 682.8
FF/IGF 110 47.40 13.80 692.7
GIFG 45 76.07 8.70 682.4
. G 52 72.07 9.00 6575
Giza 86 FGFIG 6.4 70.00 9.90 637.3
GFIFGF 9.9 66.07 10.10 618.2
FF/IGF 112 64.70 10.40 597.5
GIFG 45 75.50 9.633 576.6
. G 53 73.73 9.76 560.1
Giza 85 FGF/G 6.6 68.90 9.80 608.5
GFIFGF 10.2 64.13 10.20 626.9
FF/IGF 112 54.93 10.80 6616
GIFG 59 68.10 11.90 4714
G 6.9 65.30 12.10 4923
Giza 90 FGF/G 8.1 64.10 13.00 5755
GFIFGF 106 61.97 13.83 677.9
FFIGF 124 56.67 14.40 637.8
Giza 80 GIFG 57 63.10 12.80 5017
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G 6.9 59.27 12.87 4935
FGF/G 8.1 55.33 13.13 514.4
GFIFGF 106 52.20 13.50 572.5
FF/IGF 124 46.60 13.80 703.6
L.S.D. (0.05) 05 1.83 0.54 71.49

These results could be explained on the basis that the

extra long staple cotton and high lint cotton grade

always contain the healthy fiber properties (i.e., high values of fiber length (mm), uniformity index (%),
maturity ratio and less of short fiber content (%) which reflected and produce the high yarn properties, and vice
versa for the long staple cottons i.e., Giza 80.

The interactions between cotton varieties and lint cotton grades ( A x B), for the yarn studied traits, were
shown in Table (4).

The highest mean values of single yarn strength (22.40 cN/tex), yarn elongation (6 %), lea product (3345)
and lowest yarn unevenness CV % (19.77%) were attained from yarn spun from highest lint cotton grade good
to fully good (G/FG) of extra long staple cotton Giza 45. On the other side, the lowest mean value of yarn lea
product (1393) and the highest mean value of yarn unevenness CV % (30.99 %) were showed when yarn spun

from long staple cotton Giza 80 and the lowest lint cotton fully grade fair to good (FGF/G).

Table 3: Effect of cotton varieties and lint cotton grades and their interaction on yarn properties

Treatments EE?\I?t es)t(;ength Eg/a;;n elongation Lea product \C(s/r(rl/o) unevenness
Cotton varieties (A)

Giza 45 19.61 a 5.810 a 2918 a 21.94 d
Giza 88 18.21 b 5.810 a 2838 b 22.90 ¢
Giza 86 14.78 d 4.267 cd 2254 ¢ 26.24 b
Giza 85 13.76 e 4.657 b 2182 d 27.89 a
Giza 90 13.62 e 3.961 e 2223 cd 26.19 b
Giza 80 15.60 ¢ 4.469 bc 1581 e 28.00 a
L.S.D. (0.05) 0.51 0.220 45.02 0.68
Lint grades (B)

GIFG 17.40 a 4.731 a 2537 a 2348 ¢
G 15.99 b 4519 b 2308 b 25.54 b
FGF/G 14.40 ¢ 4394 b 2154 ¢ 27.56 a
L.S.D. (0.05) 0.36 0.155 31.84 0.48
Interaction

A*B | *k | *% *% *%

**: Significant at 0.01 level of probability
Mean values designated by the same letter are not significantly different

Table 4: Effect of interaction between cotton varieties (A) and lint cotton grades (B) on some yarn properties

Treatments
Cot_tor_1 Lint grades Yarn strength Yarn elongation Lea product Yarn unevenness CV
varieties (cN/tex) (%) (%)
A B
. G/FG 22.40 6.00 3345 19.77
Giza 45 G 20,40 573 2800 21.04
FGF/G 16.04 5.70 2610 25.00
. G/FG 20.77 4.36 2995 22.20
Giza 88 G 18.26 4.05 2870 22.90
FGF/G 15.58 3.96 2650 23.60
. G/FG 15.03 4.32 2375 23.84
Giza 86 G 14.93 415 2250 26.82
FGF/G 14.37 4.33 2138 28.07
. G/FG 14.83 4.75 2355 24.76
Giza 85 G 13.43 458 2230 28.66
FGF/G 13.00 4.63 1960 30.24
G/FG 14.73 4.59 2320 24.80
Giza 90 G 13.13 4.13 2180 26.30
FGF/G 13.00 3.16 2170 27.48
G/FG 16.60 4.36 1830 25.49
Giza 80 G 15.80 4.47 1520 27.53
FGF/G 14.40 4.57 1393 30.99
L.S.D. (0.05) 0.89 0.38 77.98 1.18
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