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Abstract

The purpose of this study was to quantify ginning efficiency and fiber
quality for regional cotton cultivars ginned on commercial style equipment.
Results should allow plant breeders and ginners to consider improvements
in cotton cultivars that are in response to ginning conditions that more
nearly reflect commercial ginning practices. Therefore, the seed cotton of
Giza 88 and Giza 87 growing in [Kafr El-Sheikh - Kafr El-Dawar - Etay El-
Barood - Damietta], Giza 86 and Giza 85 growing in [El-Sharkia - El-
Gharbiya - El-Dakahliya - EI-Monofiya], Giza 80 and Giza 90 growing in
[Sohag - El-Minia - Beni-Sueif] were used in this study. The results obtained
could be summarized as follows:

1. Growing Giza 80 and Giza 90 in Beni-Sueif location exhibited the highest
gin-stand capacity, which could be explained by the environmental
conditions affected fiber properties and reduced the fiber strength, fiber
maturity, fiber fineness expressed as maicronaire value and that led to
make ginning more easily and increased gin stand capacity.

2. No significant differences in ginning efficiency and fiber properties due to
growing Giza 86 and Giza 85 in El-Sharkia, El-Gharbiya, El-Monofiya and
El-Dakahliya. This could be attributed to the growing locations had the
same environmental conditions (nearly the same latitude).

3. Giza 88 exhibited the highest gin-stand capacity in Kafr El-Dawar growing
location, while exhibited the lowest gin-stand capacity in Etay El-Barood
growing location. Also, Giza 87 exhibited the highest gin-stand capacity in
Kafr El-Dawar growing location, while exhibited the lowest gin-stand
capacity in Damietta growing location. This could be attributed to the
difference in cotton cultivar behavior and growing the cotton cultivar in
different location led to increasing the environmental variations,
consequently increasing the effect of plant location on cotton
characteristics.

4. It is quite clear from the results that the fiber maturity and fiber fineness
expressed as maicronaire value are the most fiber properties affecting gin
stand capacity with lint grade, fiber length and fiber strength.

INTRODUCTION

Ginning of cotton cultivars on conventional ginning equipment produces
commercially useful information for comparative purposes. The quality of cotton fiber
depends upon a number of factors ranged from seeds and sowing season to picking
and other agro-climatic conditions of growth, in addition to post harvest technology
employed (ginning, mill processing, etc). The work practices at ginning, storage and
transportation before and after ginning also influence the quality of cotton. Hence the

quality of a bale of cotton is not the same even if the variety is same. Both variety
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(genotype) and weather (growth-environment components) are accepted as important
factors in determining cotton fiber quality. Each growth environment is a distinct
composite of factors that can be controlled by the cotton producer (fertilization,
planting date, irrigation) and uncontrolled weather factors (temperature, rainfall, and
insulation). This 'quality' composite of the growth environment determines cotton fiber
properties, both through modifications of metabolic rates during fiber development
and through interactions between genotype and growth environment that limit
realization of full genetic potential (Bradow, et al., 1996). The differential response of
a genotype or cultivar across environments is defined as the genotype x environment
interaction (G x E). G x E has long been an important and essential component of
plant breeding programs dedicated to cultivar development. Bilbro and Ray (1976)
indicated that a successful breeding program should focus efforts on genotype yield
level (average yield compared to standards), adaptation (what environment does the
genotype best perform in), and stability (how consistent does the genotype yield
compared to others). When identifying improved genotypes or -cultivars, plant
breeders routinely practice selection (directly or indirectly) for genotypes that display
stability for a given trait or set of traits across testing environments. Eberhart and
Russell (1966) defined stability as the ability to show a minimum interaction with the
environment. Hence, the stability of genotype performance is directly related to the
effect of G x E. In cotton (Gossypium spp.) cultivar development programs, genotype
stability for agronomic performance and fiber quality is an important breeding
objective (Geng et al.,, 1987). Shalaby et al. (1993) did not found significant
differences in cotton characteristics due to growing in close locations. Bassett and
Kerby (1996) they stated that the variation associated with varieties was generally less
than the variation associated with locations. Kerby et al. (2000) demonstrated that
environment was a major factor in fiber length, fiber strength, and micronaire. Cotton
breeders seek to develop genetic materials that will exceed the performance of current
varieties. Agronomist conduct studies to identify the environment that optimizes cotton
production. Questions have been raised regarding varietal performance and what
percentage of variation in fiber quality can be accounted for as due to factors
associated with varieties or with environments.

Thus, the objectives of the current study are to evaluate the effect of genotype
or cultivar across environments on ginning efficiency and fiber quality, and to describe
how cotton responds to various environments. Results should allow plant breeders and
ginners to consider improvements in cotton cultivars that are in response to ginning

conditions that more nearly reflect commercial ginning practices.
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MATERIALS AND METHODS

The present study was conducted to determine ginning efficiency and fiber
quality for regional cotton cultivars ginned on commercial style equipment. The

varieties and locations are listed in the following table:

Cotton cultivar location
Giza 88 Kafr El-Sheikh
Giza 87 Kafr El-Dawar

Etay El-Barood
Damietta
Giza 86 El-Sharkia
Giza 85 El-Gharbiya
El-Dakahliya
El-Monofiya
Giza 80 Sohag
Giza 90 El-Minia
Beni-Sueif

The cotton varieties used in the experiment were obtained from the 2007
growing season. The ginning performance was carried out in 2008 at the Cotton
Ginning Research Section, Cotton Research Institute, Agricultural Research Center. A
bulk sample for each seed-cotton variety was taken at random and elaborately mixed.
For each treatment, three replications each of 5 kg of seed cotton were ginned by the
40-inch reciprocating knife roller gin stand (McCarthy). The ginning time of each
sample was measured by a stop watch and the ginned lint was weighed. Gin stand

capacity was determined and calculated according to the following equation:

Lint mass (kg) &0

- Gin stand capacity (kg /m h) = Length of roller (m) *GT (mnin)

Where: GT: ginning time. Length of roller: 1.01 m (40 in.).

The lint percentage was calculated for each sample by dividing the weight of the
ginned lint by the initial seed cotton weight. A sample of 100 seeds was taken at
random for each treatment, examined and repeated six times in order to get the
average of cracked seed for each treatment.
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Fiber properties were tested at the Cotton Technology Research Division under
standard atmospheric conditions of (65 % + 2) relative humidity and (70° F + 2,
21.1°C + 1) temperature degree. Seed cotton grades and lint grades were determined
by qualified lint classers. Lint color (reflectance Rd% and yellowness +b) was
measured by using the "HVI colorimeter 900" according to ASTM designation D-2253-
67 (1984). Percentage of non-lint content was measured by "microdust and trash
analyzer" according to ASTM (D-2812-95). The digital fibrograph 630 instrument was
operated according to ASTM (D-1447-67) to estimate the fiber length parameters
[upper half mean length (mm), uniformity index (%), and short fiber index (%)]. Fiber
fineness and maturity (micronaire value, maturity ratio and fineness) were tested by
Micromat (ASTM, D — 1448 — 59, 1984). Fiber strength at 1/8 inch gauge length
(g/tex) and fiber elongation (%) were measured on the Stelometer according to ASTM
(D-1445-75, 1984).

A factorial analysis of variance, in a completely randomized design was
conducted and the differences between means were tested by Duncan’s new multiple
range test according to (SAS, 1996).

RESULTS AND DISCUSSION

The present investigation was conducted to determine to what degree
environment (growing location), cotton cultivar and their interaction affect ginning
efficiency and fiber properties. The results of ginning efficiency and fiber properties as
related to cotton cultivar and growing location as well as their interactions are shown
in Tables (1, 2, 3 and 4). The results show significant differences in cotton
characteristics due to the effect of cotton cultivar and growing location. This could be
attributed to growing the cotton cultivar in different location led to increasing the
environmental variations, consequently increasing the effect of growing location on

cotton characteristics.

Upper-Egypt Cottons

From the data recorded in tables 1, 2, 3 and 4, it is shown that, the cotton
cultivar Giza 80 significantly exhibited higher gin stand capacity, upper half mean
length, fiber yellowness, fiber strength, fiber fineness and micronaire value as
compared to the cotton cultivar Giza 90, which exhibited higher color brightness and
fiber elongation, while no significant differences were found between the cotton
cultivar Giza 80 and Giza 90 in lint percentage, cracked seed, lint grade index, non-lint
content, length uniformity index, short fiber percentage and maturity ratio.

On the other hand, the growing location Beni-Sueif exhibited the highest gin

stand capacity, upper half mean length, short fiber percentage and micronaire value,



El-Feky, H.H. and S.A. Hassan 571

and the lowest non-lint content and fiber fineness, while no significant differences
were found between the three locations in lint percentage, cracked seed, lint grade
index, uniformity index, fiber brightness, fiber yellowness, fiber strength, fiber
elongation and maturity ratio. This could be attributed to the variation in
environmental conditions of the growing locations (different latitude).

However, growing Giza 80 and Giza 90 in Beni-Sueif location exhibited the
highest gin-stand capacity, which could be explained by the environmental conditions
affected fiber properties and reduced the fiber strength, fiber maturity, fiber fineness
expressed as maicronaire value and that led to make ginning more easily and
increased gin stand capacity. Data indicate that fiber strength, fiber maturity, fiber
fineness and maicronaire value affect gin stand capacity more than fiber length.

South and Middle-Delta Cottons

Results in tables 1, 2, 3 and 4 show that the cotton cultivar Giza 86 significantly
exhibited higher lint percentage, upper half mean length, uniformity index, color
brightness, fiber strength, fiber fineness and micronaire value as compared to the
cotton cultivar Giza 85, which exhibited higher gin stand capacity and fiber elongation,
while no significant differences were found between the cotton cultivar Giza 86 and
Giza 85 in cracked seed, lint grade index, non-lint content, short fiber percentage,
fiber yellowness and maturity ratio.

The results didn't show significant differences in gin stand capacity, upper half
mean length, fiber strength and fiber elongation due to growing location. This could
be attributed to the growing locations had the same environmental conditions (nearly
the same latitude). While the small differences in environmental conditions influenced
some of the properties without the other, affected lint percentage, cracked seed,
uniformity index and short fiber percentage as a result of its small effect on micronaire
value, maturity ratio and fiber fineness, and affect lint grade index through its effect
on cracked seed, non-lint content by weight, fiber brightness and fiber yellowness.

From Tables 3 and 4, no trend was found between gin-stand capacity and fiber
properties as a result of growing Giza 86 and Giza 85 in El-Sharkia, El-Gharbiya, El-
Monofiya and El-Dakahliya. This could be attributed to the cotton cultivars Giza 86 and
Giza 85 have nearly the same behavior in the four growing locations. Giza 86 exhibited
the highest gin-stand capacity in El-Monofiya growing location at the highest
micronaire value and high upper half mean length and fiber strength, while exhibited
the lowest gin-stand capacity in El-Dakahliya growing location at the lowest micronaire
value and high upper half mean length and fiber strength. While Giza 85 exhibited the
highest gin-stand capacity in El-Gharbiya growing location at the lowest micronaire

value and fiber strength and high upper half mean length, while exhibited the lowest



572 GINNING EFFICIENCY AND COTTON QUALITY

gin-stand capacity in EI-Monofiya growing location at the highest micronaire value and
high upper half mean length and fiber strength. It is quite clear from the results that
the fiber strength, fiber maturity, fiber fineness and maicronaire value with lint grade
and fiber length are the most fiber properties affecting gin stand capacity.
North-Delta Cottons

Results in tables 1, 2, 3 and 4 observed that the cotton cultivar Giza 88
significantly exhibited the highest gin-stand capacity, lint percentage, lint grade index,
fiber yellowness and micronaire value as compared to the cotton cultivar Giza 87 one,
which exhibited the highest fiber brightness, maturity ratio and fiber fineness, while no
significant differences were found between the cotton cultivar Giza 88 and Giza 87 in
cracked seed, non-lint content, upper half mean length, short fiber percentage and
fiber elongation.

The growing location Damietta exhibited the lowest gin stand capacity, lint
percentage and micronaire value, and the highest lint grade index, uniformity index,
fiber brightness, fiber yellowness, fiber strength and maturity ratio, while no significant
differences were found between the four locations in cracked seed, non-lint content,
upper half mean length, short fiber percentage, fiber elongation and fiber fineness.
However, The growing location Kafr EI-Dawar exhibited the highest gin stand capacity,
lint percentage, lint grade index, uniformity index, fiber brightness, fiber yellowness,
fiber strength, micronaire value and maturity ratio. This could be attributed to the
variation in environmental conditions of the growing locations (different latitude).

Also, it could be noticed that Giza 88 exhibited the highest gin-stand capacity in
Kafr El-Dawar growing location at the highest upper half mean length, fiber strength
and micronaire value, while exhibited the lowest gin-stand capacity in Etay El-Barood
growing location at the lowest upper half mean length, fiber strength and micronaire
value. But Giza 87 exhibited the highest gin-stand capacity in Kafr El-Dawar growing
location at the highest upper half mean length and micronaire value and the howest
fiber strength, while exhibited the lowest gin-stand capacity in Damietta growing
location at the highest upper half mean length and fiber strength and the lowest

micronaire value.



El-Feky, H.H. and S.A. Hassan 573

Table 1. Ginning efficiency as affected by the cotton variety and growing location.

~ =
2 = c w ; 0
Treatment : E g E S\i E ‘E S\i
£ = = Z
G
Upper-Egypt Cottons
Variety: Giza 80 42.1a 37.1a 2.3a 41.9a 6.0a
Giza 90 39.2b 36.0a 2.0a 42.1a 5.5a
Location: Sohag 40.0b 35.6a 2.2a 41.8a 5.8a
El-Minia 38.9b 37.0a 2.2a 41.8a 7.1a
Beni-Sueif 43.0a 37.1a 2.2a 42.3a 4.3b
Mean 40.65 36.5 2.2 42 5.7
South and Middle-Delta Cottons
Variety: Giza 85 45.4a 36.4b 1.6a 43.3a 3.7a
Giza 86 44.1b 37.1a 2.5a 43.5a 4.0a
Location: El-Sharkia 44.7a 36.6b 2.8a 43.0b 4.6a
El-Gharbiya 44.9a 36.8ab 1.7ab 43.8a 4.1a
El-Monofiya 45.5a 36.5b 1.2b 43.3ab 4.1a
El-Dakahliya 43.9a 37.3a 2.5ab 43.5ab 2.8b
Mean 44.8 36.8 2.0 43.4 3.9
North-Delta Cottons
Variety: Giza 87 43.3b 32.7b 1.1a 41.6b 5.4a
Giza 88 46.1a 37.3a 2.4a 42.2a 4.8a
Location: Kafr El-Sheikh 45.8ab 35.6a 1.7a 41.7ab 6.0a
Kafr ElI-Dawar 47.9a 35.3a 2.2a 42.2a 5.0a
Etay El-Barood 43.2bc 34.7b 1.2a 41.5b 4.5a
Damietta 41.7c 34.4b 2.0a 42.2a 4.9a
Mean 44.67 35.00 1.75 41.88 5.10
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Table 2. Fiber properties as affected by the cotton variety and growing location.

Fiber length . Fiber Fiber fineness &
Lint color B .
parameter tenacity maturity
-~
e ~
< o\° S Q ~ g o ’;?
-~ 5 = ° + 3 S ® =] 9
Treatment 3 5| 8 [ el I ~ > s E
E o i ~ % 3 s [ > ~
~ - L % Q = K] ] 3. [7)
= z|£8S| ¢| 5| §| 5| 8| % g
T | E e S 3 2 - H 2 c
2 E ] < 2 5 < = [} [}
] o2 B 5 =) 2 = £
£ 5|2 @) == =
=2
Upper-Egypt Cottons
Variety: | Giza 80 |3y 4, /85042 | 8.0a |61.2b[13.7a|38.9a| 7.2b | 4.2a | 0.88a | 177.0a
Giza90 |>g9p(84.2a| 8.0a |65.0a|13.0b|36.7b| 7.8a | 4.0b | 0.89a | 163.6b
Location: Sohag (30.7a(85.0a| 7.4b |61.9a|13.5a [37.6a| 7.4a | 4.2b | 0.89a | 170.4ab
El-Minia |88 (84.0a| 8.5a [62.8a|13.3a|38.6a| 7.3a | 3.7c | 0.85a | 157.2b
Beni-
Sueif |30-42[847a| 8.0ab |64.6a 13.4a|37.2a | 7.8a | 4.4a | 0.92a | 183.2a
Mean |299/84.6| 8.0 |63.1(13.4(378| 75 | 4.1 | 0.89 | 170.3
South and Middle-Delta Cottons
Variety: | Giza85 |31 1 |g58h | 7.0a |71.8b(10.2a(38.3b| 7.4a | 4.3b | 1.02a | 162.0b
Giza 86 (33.7a(87.2a| 7.0a |73.5a|10.1a|40.7a| 5.9b | 4.7a | 1.06a | 175.0a
Location: El-
! . |31.8al853b| 7.4a |72.3b[10.1bc|38.6a | 7.0a | 4.4b | 1.02ab | 168.0b
Sharkia
El-
. |32.5a|86.8a | 6.9ab |72.4b [10.2ab|39.1a | 6.8a | 4.5b | 1.11a | 159.2b
Gharbiya
El-
 [32.6a|87.2a | 6.9ab |70.9b |10.4a [40.3a | 6.6a | 4.7a | 0.99b | 185.5a
Monofiya
El-
. |32.7al86.8a| 6.7b |74.9a|9.9c |40.0a| 6.3a | 4.3b | 1.04ab | 161.3b
Dakahliya
Mean 334 |86.5| 7.0 |72.6 |10.1 |39.5| 6.7 | 45 | 1.04 | 168.5
North-Delta Cottons
Variety: | Giza87 |, lg75a| 7.4a |68.3a|11.3b |42.5a| 5.8a | 3.3b | 1.00a | 120.7b
Giza 88 |3515(87.6a| 7.4a |63.5b |13.5a [43.4a | 5.5a | 4.0a | 0.93b | 163.4a
Location: Kafr El-
ton:) Halr B 135 0a 87.7ab| 7.5a |66.4a |11.9b |43.8a | 5.7a | 3.9a | 1.01a | 145.9a
Sheikh
Kafr El-
35.0a 87.6ab| 7.4a 5.9ab|12.6a 42.6ab| 5.7a | 3.9a | 1.03a | 146.4a
Dawar
Etay EI-
34.6a|87.0b| 7.4a |64.4b|12.7a |40.8b| 5.4a | 3.5b | 0.88b | 139.8a
Barood
Damietta |35.1a (88.0a | 7.2a |67.0a |12.4a |44.7a | 5.8a | 3.5b | 0.95ab | 136.1a
Mean [(34.92(87.58| 7.37 |65.92(12.41[42.96| 5.64 | 3.7 | 0.97 | 142.1




El-Feky, H.H. and S.A. Hassan

575

Table 3. Mean values of ginning characteristics as affected by the cotton variety and
growing location.

S 5|5
.g '§ g % g :g § 9 E g 3
(C] = = © = c
Bl | 5
Upper-Egypt Cottons
Giza 80 Sohag 42.8 35.8 2.7 41.7 6.9
El-Minia 40.2 37.6 2.0 41.7 7.3
Beni-Sueif 43.2 37.9 2.3 42.3 3.6
Giza 90 Sohag 37.2 35.3 1.7 42.0 4.7
El-Minia 37.6 36.3 2.3 42.0 6.9
Beni-Sueif 42.9 36.2 2.0 42.3 4.9
South and Middle-Delta Cottons
Giza 85 El-Sharkia 44.9 35.6 3.0 42.3 4.7
El-Gharbiya 46.4 36.1 1.3 43.7 4.2
El-Monofiya 44.8 36.3 1.3 43.3 3.6
El-Dakahliya 454 37.7 0.7 44.0 2.5
Giza 86 El-Sharkia 444 37.6 2.7 43.7 4.5
El-Gharbiya 434 37.5 2.0 44.0 4.0
El-Monofiya 46.3 36.6 1.0 43.3 4.6
El-Dakahliya 42.5 37.0 4.3 43.0 3.0
North-Delta Cottons

Giza 87 Kafr El-Sheikh 45.5 33.1 0.7 41.0 7.0
Kafr ElI-Dawar 46.9 32.8 1.7 42.0 4.3
Etay El-Barood 42.0 32.5 0.7 41.0 5.0
Damietta 38.8 32.4 1.3 42.3 5.4
Giza 88 Kafr El-Sheikh 46.2 38.1 2.7 42.3 5.0
Kafr ElI-Dawar 48.9 37.8 2.7 42.3 5.7
Etay El-Barood 44.4 37.0 1.7 42.0 4.0
Damietta 44.7 36.4 2.7 42.0 4.4
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Table 4. Mean values of fiber characteristics as affected by the cotton variety and
growing location.

Fiber Fiber fineness &
Fiber length parameter Lint color ] 3
tenacity maturit)

x e ~ ~ )] ~
> c [0) > a X ~ 3 %
£ 3 = | E 5 s | 2| & & 5| 2| 2
- g E| 5 3 e vl 8| 5| 5| E| E
S 3 E| 23 T 2 8| | s| £| 2| %

= [ £t o € F B g T @
I 5 2 5 3 g = S 2 c
=] = 7} < = o 5 5 I} [}

c o 0 ] 2 = = £

= = > () w = (™

[
Upper-Egypt Cottons
Giza
80 Sohag 31.4 84.5 7.4 60.5 13.9 38.5 7.5 4.2 0.90 165.7
El-Minia 29.9 84.7 8.1 61.7 13.6 40.1 6.7 3.7 0.83 160.6
Beni-Sueif | 31.6 85.8 8.4 61.4 13.6 38.0 7.3 4.7 0.89 | 204.6
Giza
00 Sohag 30.0 85.5 7.3 63.3 12.9 36.7 7.4 4.1 0.87 175.0
El-Minia 27.6 83.4 9.0 63.9 12.9 37.2 7.8 3.7 0.86 153.9
Beni-Sueif | 29.1 83.6 7.5 67.7 13.2 36.3 8.2 4.1 0.95 161.8
South and Middle-Delta Cottons
Giza
85 El-Sharkia | 31.3 85.0 7.1 71.1 10.4 36.5 7.8 4.2 1.0 155.1
El-Gharbiya| 31.0 85.8 7.0 70.4 10.1 36.8 7.1 4.2 1.0 158.0
El-Monofiya| 31.2 86.3 7.1 69.5 10.3 39.7 7.6 4.4 1.1 164.7
El-Dakahliya| 31.0 86.3 6.7 76.2 9.9 40.4 7.2 4.3 1.0 170.2
Giza
86 El-Sharkia | 32.4 85.5 7.6 73.5 9.7 40.7 6.1 4.6 1.0 180.8
El-Gharbiya| 34.0 87.9 6.9 74.4 10.3 41.4 6.5 4.7 1.2 160.5
El-Monofiya| 34.1 88.1 6.7 72.3 10.5 40.9 5.7 4.9 0.9 206.4
El-Dakahliya| 34.4 87.3 6.6 73.6 9.8 39.7 5.3 4.3 1.1 152.5
North-Delta Cottons
Giza Kafr El-
A 34.6 87.4 7.5 68.8 10.7 43.8 6.0 3.5 1.09 118.2
87 Sheikh
Kafr El-
34.9 87.5 7.4 69.0 11.5 40.5 6.0 3.6 1.09 121.8
Dawar
Etay EI-
34.8 87.4 7.3 65.6 11.7 40.1 5.5 3.1 0.89 123.2
Barood
Damietta 34.5 87.9 7.3 69.9 11.2 45.5 5.6 3.2 0.96 119.5
Giza
8 Kafr ElI-Shei| 35.4 88.1 7.6 63.9 13.2 43.8 5.3 4.3 0.93 173.5
Kafr El-
35.0 87.6 7.4 62.8 13.6 44.7 5.5 4.3 0.97 171.0
Dawar
Etay EI-
34.4 86.7 7.5 63.2 13.7 41.4 5.3 3.8 0.88 156.5
Barood
Damietta 35.7 88.1 7.0 64.1 13.6 43.9 5.9 3.8 0.94 152.8
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