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Abstract

An experimental Study was conducted in spinning mills ,using two new Egyptian cotton genotypes belong to
Upper Egypt LS category and three imported upland cotton genotypes i.e., (American, Greek, and Sudanese)
aiming to evaluate the fiber and yarn properties of Upper Egypt cottons in comparison to the imported Upland
cottons used in the domestic textile mills. All the cotton genotypes were spun to 30s Ne carded and combed ring
spun yarn count at "4.0 twist multiplier, except the Sudanese cotton which could not be spun to combed yarns
because of its inferior fiber properties and its high content of reducing sugar (sticky cotton). The results
indicated that Upper Egypt LS genotypes gave the highest values of maturity ratio, fiber strength (g/tex), fiber
elongation (%), fiber length (mm), length uniformity index % and +b (creamy), while showed lower values of
micronaire (finer) and Rd% (darker) compared to the imported Upland American, Greek and Sudanese cottons.
The Sudanese cotton gave the poorest fiber physical, mechanical and chemical properties. Upper Egypt
genotypes surpassed the other upland imported cottons in yarn strength, Elongation, and evenness (Lower Yarn
CV %), while, the Sudanese cotton showed inferior yarn quality compared to other cottons under study.
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I.  Introduction
The area of cultivated cotton in Egypt decreased due to many reasons the most important reasons affected
the cultivated cotton area in Egypt are the global demand in cotton, and index a and the local cotton price in
addition to the competition with other crops. This means that the quantities of cotton produced in Egypt are not
adequate for the requirement of local consumption (Figure 1).
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Figure 1, local consumption + import vs. total production (1000) acres last 10 years
Source: The Egyptian Cotton Gazette, ALCOTEXA, No. 155, Oct.Central Administration of Plant Quarantine
of Egypt(CAPQ)

Thus, Egypt imports medium and short staple cottons from many countries as shown in (Figure 2),
which fit for producing economic medium and coarse yarns to meet the needs of local textile industry. These
cottons are either used alone or blended with Egyptian cotton. The target is the quality and a reasonable price of
the cotton end product!. Most of these imported cottons belong to Gossypium hirsutum or upland cottons which
are characterized by low fiber quality as compared to Egyptian cotton belongs to Gossypium barbadense, as
explained in the results conducted by**#, Pure Egyptian cotton of upper Egypt genotypes significantly recorded
the highest mean values for fiber quality’. The yarn produced from upland cottons are of inferior yarn quality
compared to Egyptian cotton yarns®. These findings was indicted by many researchers such as’.
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Figure 2 Cotton Imports (Average of last 10 years in 1000 kantar
Source: Central Administration of Plant Quarantine of Egypt(CAPQ)

The previous facts prompted Egypt to pay attention to produce new cotton varicties meet the
requirements of the local spinners, with high yield potential, comparable fiber quality and reasonable price.

Egypt produces long and extra-long staple cotton varieties all of them belong to Gossypium
barbadense. Long staple Egyptian cottons fall in two main categories according to their staple length; Delta long
stable and Upper Egypt long stable cottons which are shorter and coarser than the Delta long staple ones.

Recently Cotton research institute succeeded to produce a lot of cotton varieties and promising crosses
suitable for Upper Egypt region i.e., Giza 95 and the Promising Cross (PC) [(G.83xG.80) G.89}x A107 those
cottons are characterized by low maturation period, resistance to adverse climatic stresses and surpass the old
ones in yield and fiber quality as stated by*!%!112, These varieties are used to produce high quality coarse and
medium yarn counts from 20’s to 40’s, using compact carded and combed ring spun yarns from those cotton
genotypes!>14,

II.  Materials And Methods:

In a Large scale study conducted on the spinning mills during 2019/2020 season included two Upper
Egypt long- staple (LS) cotton genotypes namely; Giza 95 variety and The promising cross (PC) [(G.83xG.80)
G.89] x A107 in addition to three imported upland genotypes were; American, Greek, and Sudanese cottons,
aiming to carry out a comparative study on fiber and yarn quality of the mentioned Upper Egypt cottons and the
widely used aforementioned imported upland cottons. The two Egyptian cotton genotypes were introduced by
Cotton research Institute (CRI). It was cultivated according to the annual varietal map of Egyptian cotton which
distributes the varieties on the climatic zones according to CRI regional evaluation tests while the imported
cottons were provided by the spinning company.

Methods and testes:

- Producing the yarns:

All the previous genotypes were processed to carded and combed ring spun yarns. The carded and combed yarns
were spun from the same cotton except for the Sudanese cotton which could not Process on the combing
machine and couldn't be spun to combed yarns due to its stickiness and poor fiber quality. 18% of noils were
eliminated during combing. The carded and combed cottons were spun to 30s Ne count at "4.0 twist multiplier,
the linear densities of the spun yarns were 19.68 tex.

- Fiber and yarn studied characteristics:

Fiber physical and mechanical properties

HVI system was used to determine the following fiber properties; Micronaire value, Fiber maturity ratio, Fiber
Upper Half Mean length (UHM) mm. Fiber length uniformity Index (UI %), Fiber reflectance percentage (Rd
%), Fiber yellowness degree (+ b), Fiber strength (g/tex) and Fiber elongation % according to'S at the
laboratories of Cotton Research institute, Agricultural Research Center,

Yarn properties:

Single yarn strength (cN/tex) and Elongation % was determined using Tensorapid instrument according to'%,
while yarn Evenness (C V %) was tested using Uster tester 5!5. All tests were performed under constant
conditions of (20 £1 Oc) temperature and (65% % 2%) of relative humidity.

Completely randomized design with 6 repetitions was used in this study, Moreover, for all data collected L.S.D.
0.05 % was used as a mean separation test to analyze the separation of means. Analysis of variance was done as
to the methods described by'®17.
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I11. Results and Discussion

Table 1: fiber properties of two Upper Egypt genotypes and imported Upland cottons

. . COLOR TOTAL
MICRONAIRE ﬁ:&Rm 3]1]1?1!) E\?‘D[Eg%,Mm Z?EE; GTH E,L ONGATION ATTRIBUTES REDUCING

VAR o o RD% (+B)  SUGARS (%)
GIZA 95 4.30 0.94 30.70 85.70 39.20 8.30 67.00 11.60 0.21
PC 4.30 0.90 30.60 85.70 39.30 8.40 65.60 11.60 0.19
AMERICAN

4 i 4 pi pl ol
COTTON 4.70 0.87 28.05 84.12 38.00 6.20 77.10 9.70 0.22
GREEK
COTTON 4.66 0.88 29.19 83.60 30.80 5.00 73.30 9.90 0.28
SUDANESE

i i A

COTTON 3.60 0.83 27.60 £3.60 23.30 6.30 65.10 11.40 1.70
LSD 0.05 0.02 0.075 0.24 0.54 0.58 0.13 0.72 021 0.02

Results obtained in (Table 1): revealed that there were significant differences between the studied genotypes for
the average values of fiber technological characters under study.

Regarding the fineness and maturity properties, the inferred results indicated that, the American
genotypes gave the highest micronaire value to be (4.7), Greek cotton showed slight difference being (4.66)
while the two Egyptian cottons gave lower and similar micronaire value being 4.3 (Figure3). Considering
Maturity ratio, the two Upper Egypt Ls cottons showed Higher values of fiber maturity being >0.90. It is of
lower micronaire and higher maturity than both of the American and the Greek cotton thus, the two Upper Egypt
cottons are Finer and more mature than both of the American and Greek cottons which will be reflected on the
quality of the spun yarns. On the contrary, the lowest value of micronaire value (3.6) and maturity ratio (0.83)
were obtained from the Sudanese cotton. It is worthy to report that the reduction in micronaire value of the
Sudanese cotton (Figure3) is due to its low maturity as shown in Figure 4 not to its intrinsic fineness, since
micronaire value represents a combination of fiber intrinsic fineness and maturity. Similar trend was described
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Figure (3): Micronaire value for two Upper Egypt  Figure (4): Maturity ratio for two Upper Egypt
genotypes and imported upland cottons. genotypes and imported upland cottons.

Referring to the length and length uniformity, (Figure5) and (Figure6), indicated that The Egyptian
genotypes exhibited the highest values of fiber length and length uniformity index compared to the imported
cottons while, the Sudanese cotton gave the shortest fiber length followed by the American one. Greek cotton
showed longer fiber length than the American and Sudanese cottons. Moreover, Upper Egypt long stable
cottons; Giza 95 and P showed equal higher means of length uniformity index (figure 6) compared to the
imported cottons. Sudanese and Greek cottons exhibited the lowest means of length uniformity index. The
increase in fiber length and length uniformity of the Upper Egypt LS genotypes will positively affect the quality
of the spun yarns.
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Figure (5): Fiber length for two Upper Egypt Figure (6): length uniformity index for two Upper
genotypes and imported upland cottons. Egypt genotypes and imported upland cottons. |

In regard to the average readings of fiber mechanical properties, it is obvious from (Figure7) and
(Figure8) that PC and Giza 95 Egyptian cotton genotype showed the highest means of fiber strength followed
the American cotton. The Greek cotton showed extremely lower fiber strength and the Sudanese cotton proved
to be the weakest cotton under study. This trend may be ascribed to the fact that most of Barbadense cottons are
usually characterized by higher fiber quality than the Hiresutum cottons, also could to the climate conditions in
Egypt during cellulose deposition stage, which drives the plant to accumulate compact layers of cellulose rings
with narrow angle to the longitudinal axis of the fiber and less number of structural reversals ( weak points)
resulting higher fiber strength and to the continues efforts of the Egyptian cotton breeders to combine the high
yield potential with the high fiber quality. Furthermore, the two Egyptian cottons Giza 95 and PC showed higher
averages of elongation % being 8.30 % and 8.40 % respectively as shown in Figure 8, whilst, the imported
cottons exhibited lower values of fiber elongation %. The Greek cotton recorded the lowest fiber Elongation to
be 5.00 %. This will be reflected on the quality of the spun yarns® came to similar conclusion.
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Figure (7): Fiber strength for two Upper Egypt Figure (8): Fiber elongation for two Upper Egypt
genotypes and imported upland cottons. genotypes and imported upland cottons.

As to, the fiber color attributes, it’s clear from (Figure9); and (Figure10): that the American cotton gave
the highest reading of RD% and the lowest reading of +b being (77.10 and 9.70) respectively followed by the
Greek cotton. Whereas, the Upper Egypt cottons showed lower values of Rd% (darker) and higher values of +b
( creamy) compared to the American and Greek cottons. The Sudanese cotton exhibited the poorest color
attributes. These results could be due to the genetic structure of each cotton under study. These results are in
harmony with”3,
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Figure (9): Color Rd % for two Upper Egypt Figure (10): Color +b for two Upper Egypt
genotypes and imported upland cottons. genotypes and imported upland cottons.

With respect to fiber sugar content, it is well known that cotton considered sticky if the total reducing
sugar percentage in this cotton is 0.3 % and more. Sticky cotton causes a lot of problems during the cotton
processes and need to be blended with clean non-sticky cotton to prevent cotton from sticking to machine parts
or mill downtime according to the report published by!®.

Data illustrated in (Figure 11) revealed that All the genotypes under study did not have the problem of
stickiness except for the Sudanese one which showed very high value of reducing sugar content to be 1.7%. The
stickiness of the Sudanese cotton may be refer to the growing conditions and insect infection in this season,
furthermore, Upper Egypt cotton showed the lowest means of reducing sugar content.
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Figure (11): Reducing sugar content for the different cottons

Table 2: Yarn properties of two Upper Egypt genotypes and imported Upland cottons

2019/2020 SEASON

30s/4.0 T.M Carded Ring Yarns 30s/4.0 T.M Combed Ring Yarns
COTTON VARIETY

Strength Elongation Evenness Strength Elongation Evenness

(cN/tex) (%) (C.V.%) (cN/tex) (%) (C.V.%)
GIZA 95 16.5 5.9 14.2 17.5 5.7 11.5
PC 16.8 6.1 14.1 17.8 6.0 11.1
AMERICAN COTTON 14.3 5.8 14.9 15.5 5.4 12.1
GREEK COTTON 15.1 5.6 14.4 15.7 49 11.5
SUDANESE COTTON 14.1 5.6 152
LSD 0.05 0.21 0.013 0.22 0.11 0.021 0.091

Results obtained in (Table 2): indicated that there were significant differences between the studied
genotypes for the average values of yarn mechanical properties and unevenness CV %. The two Upper Egypt
genotypes; Giza 95 and PC exhibited Higher values of carded and combed yarn strength being, 16.5 and 16.8
cN/tex for the carded yarns and being 17.5 and 17.8 cN/tex for the combed ones of the two genotypes
respectively, Whilst, the three imported cottons recorded 14.3, 15.1 and 14.1 cN/tex for yarn strength of the
American, Greek and Sudanese cotton respectively. Furthermore, the combed yarns of the American and Greek
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cotton recorded 15.5 and 15.7 cN/tex for the combed yarn strength respectively. It is worthy to mention that
Sudanese cotton showed a poor fiber quality, contains very high reducing sugar percentage and did not fit for
producing combed yarns as mentioned before in the materials and methods
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Figure (12): Single yarn strength of carded and combed 30s Ne ring yarns

It’s obvious from (Figure 12), that as expected the combed yarn strength is higher than the carded ones
came to similar findings. In general, the Egyptian genotypes was the superior in this study followed by the
Greek cotton then the American cotton.
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Figure (13): Yarn elongation % of carded and combed 30s Ne ring yarns

as to carded ring yarns, the cotton genotypes could be arranged in ascending order according to the yarn
elongation percentage as follows: PC, Giza 95, American cotton, Greek cotton and Sudanese which cotton. The
combed yarns follow the same trend but with a slight decrease in the reading as shown in (Figure13)
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Figure (14): Yarn unevenness (CV %) of carded and combed 30s Ne ring yarns
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Concerning yarn unevenness (C.V. %) It’s true that as the CV % increased the yarn faults and
imperfections increased. (Figure14) showed that combed yarns Were more uniform and have less yarn faults
comparing to carded yarns. PC and Giza 95 Upper Egypt genotypes proved to be superior in evenness of both
carded and combed yarns, on the other hand Sudanese cotton showed the highest yarn CV % for its carded yarns
while, the combed yarns of the American cotton exhibited the highest yarn CV% for its combed yarns.

IV.  Conclusion:

It could be concluded that the two Upper Egypt genotypes; Giza 95 and the promising cross PC are
longer, finer, more mature, stronger, having higher length uniformity and elongation % but darker and creamy in
color (lower Rd% and Higher +b) compared to the imported Upland American and Greek cottons. The high
level of fiber quality of the two Upper Egypt Genotypes enabled them to produce carded and combed yarns of
higher strength and elongation and more even yarns compared to the imported American, Greek and Sudanese
cottons. Nevertheless, the Sudanese cotton showed the poorest fiber and yarn quality in this study.
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