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Abstract

The present study was conducted to develop credible approaches
to determine the quality of Egyptian cotton varieties by virtue of criteria
incorporating combinations of the fundamental fiber quality characteris-
tics of strength, length and intrinsic fineness . Fiber quality index ( FQI )
and staple ratio ( SR) were used, in this connection, as tools for ranking
Egyptian cotton varieties included within either the extra-long staple
(ELS) category or the long staple (LS) category . Further, FQI and SR
were utilized to predict yarn strength which is a major quality considera-
tion . The material used in this study comprised the extra-long staple
(ELS) varieties Giza 45, Giza 70, Giza 76, Giza 77, Giza 87, and Giza 88,
besides the long staple ( LS ) varieties Giza 80, Giza 83, Giza 85, Giza
86 and Giza 89 . The study covered the 3 successive seasons of 1996,
1997 and 1998.

The findings of this study clarified that the extra-long staple
(ELS) varieties have markedly much higher values of either FQI or SR
than the long staple (LS) varieties due to the fact that the ELS cottons
have inherently longer, stronger and finer fibers than those of the LS
types. Nevertheless, within each fiber length category, significant differ-
ences in either FQI or SR were detected. Further both FQI and SR were
found to have significantly positive relation to yarn strength indicating
that the cottons of higher values of FQI and SR would produce yarns of
higher strength . However, regression equations were established to pre-
dict yarn strength in conformity with FQI and SR values.

Ranking of Egyptian cotton varieties by virtue of FQI and SR val-
ues indicated that, as concerns the extra-long staple category (ELS),
Giza 87 variety ranked first where it significantly excelled the other va-
rieties of that category, and it was followed in a descending order by
Giza 45, Giza 88, Giza 76, Giza 70, and Giza 77. However, difference in
quality between Giza 88 and Giza 76 was insignificant and the same pat-
tern was true as for the quality difference between Giza 70 and Giza 77
varieties. As regards the long staple category (LS), Giza 86 variety
proved to have the best quality,followed in a descending order by Giza
89, Giza 85 and Giza 83 . Those last 3 varieties did not differ significant-
ly as concerns their quality criteria of FQI and SR. On the other hand,
Giza 80 variety which ranked last in the long staple category, was found
to have obviously inferior quality relative to the other varieties com-
prised under that category.
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INTRODUCTION

Quality which denotes the spinning value of cotton, is largely determined by fiber
physical properties particularly length strength and fineness . These fiber quality char-
acteristics are predominately varietal and thus they are genetically controlled . Howev-
er the exposure of cotton plants to the environmental conditions would cause variant
fiber quality characteristics; yet this variation in fiber quality would be within the limits
set by hereditary factors . Nevertheless, it is well recognized that cottons having the
longest strongest and finest fibers such as the Egyptian extra-long staple varieties the
American - Egyptian Pima cottons and the Sea Island type are highly appreciated by

spinners since they are functionally capable of producing high quality yarns and fabrics.

Yarn strength is a major quality consideration since cotton fibers are usually and
mostly spun to attain maximum yarn strength . However Lord (1961) pointed out that
a strong long and fine cotton gave a stronger yarn in coarse counts than a weaker,
shorter and coarser cotton . In finer spinning, this difference persisted and widened as
the count increased . Ethridge et al (1982) used multiple regression techniques to se-
lect the best functional expression for the impacts of fiber properties, measured on the
High Volume Instrument, on the strength of open-end spun yarns . They found that
while most of the significant fiber properties were approximately linear in their impact
on yarn strength, micronaire reading exhibited an impact that departed drastically from
linearity. Further the results indicated that when yarn strength was the only quality
consideration in the spinning operation low micronaire cottons appeared to be a better
raw material than high micronaire cottons. Noteworthy also was the lack of any impact
by fiber length on the strength of open-end spun yarns . Kamal et a/ 1987 ) working
with the Egyptian cotton found that fiber tenacity appeared to have the most influence

of any fiber property, on yarn strength.

It is of particular concern to mention that each fiber property does not affect
yarn strength individually, but rather by acting in combinations with other fiber proper-
ties with which it is correlated . This conception is based on the fact that cotton fiber
properties are physically interrelated . In this connection Lord (1961) referred to that
among the various world cottons it has been found that long staple cottons are usually

of smaller perimeter i.e. they tend to be intrinsically finer with a low value of standard
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fiber weight per centimeter (Hs). He added that long cottons tend also to be strong
and the tendency for fiber strength to increase with fiber length among the various
cottons is similar in nature to the fineness-length relationship, where there are some di-
vergences in each relationship. However, it is rather interesting to note that Lord
(1961) proposed to use the quantity S 1/8.L/Hs, which increases with increasing fiber
strength (higher S 1/8), length ( higher Li and intrinsic fineness ( lower Hs ), to be
plotted against yarn strength values expressed as count-strength product. Neverthe-
less, it is worthy to mention that the standard fiber weight per centimeter (Hs) which
refers to intrinsic fineness is defined as the average fiber weight per centimeter that
the cotton would have had if the growth conditions had been such that the fiber matur-
ity coincided with the standard level of unity for the maturity ratio and the perimeter
remained unaltered (Lord, 1961). Accordingly, variations in standard fiber weight per
centimeter are independent of maturity and reflect corresponding variations in average
perimeter and the standard fiber weight per centimeter may thus be regarded as a
measure of intrinsic fiber fineness. It is of further interest to mention that Foster et al
(1983) used the term " Fiber Quality Index " (FQI) to refer to the previously mentioned
relationship of S 1/8.L/Hs which was proposed by Lord ( 1961 ). However, Foster et al
(1983) utilized the fiber quality index (FQI) for rating and ranking 23 varieties of cot-
ton, in order of reducing desirability, as an attempt to describe the overall performance

potential of cottons.

As regards the Egyptian cotton, Abo-Sehly et a/ ( 1968 ) used different combi-
nations of cotton fiber properties to be correlated with yarn strength . They concluded
that those different combinations of fiber properties were found to be reliable in pre-
dicting yarn strength of Egyptian cotton. They added that the use of micronaire read-
ing instead of hair weight would be more convenient since hair weight measurement is
an arduous and time-consuming process. Also Mohamed and Hegab (1981) pointed out
that leanness ratio or staple ratio (2.5 % span length/ micronaire reading) was found
to be higher in the extra-long staple variety Giza 70 than in the shorter staple types,
Giza 69 and Giza 72. Moreover, within a variety, leanness ratio was inversely related to
lint grade where it tended to increase with lowering of the grade . Kamal et a/ (1991),
utilized the values of fiber quality index (FQI) which incorporates the 3 major cotton fi-

ber properties of strength (S 1/8), length (L) and intrinsic fineness (Hs) as a single cri-
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terion for rating and ranking of the commercial Egyptian cotton varieties . They report-
ed that with respect to the extra-long staple varieties, Giza 76 variety proved to be
the best in 2 of the 3 seasons of study, while Giza 45 variety deteriorated in ranking
from first in 1987 season to second in 1988 and to fourth i.e. last in 1989 season. Re-
garding the long staple varieties, Giza 69, Giza 75 and Giza 81 varieties were found to
have almost comparable values of fiber quality index which distinctly excelled the corre-

sponding values of either Giza 80 variety or Dendera variety.

MATERIALS AND METHODS

The data of this study were taken from the " Spinning Test Reports On The
Egyptian Cotton®, which are annually issued by the Cotton Research Institute, Agricul-
tural Research Center, Giza, Egypt . The study covered the 3 successive seasons of
1996, 1997 and 1998 . The quality characteristics considered in the study were fiber
strength at 1/8" gauge length (T1), fiber 2.5% span length, hair weight (HW), maturity
percentage (M%) and skein strength of 60's count carded yarn (lea product). Further,
maturity ratio (MR) was calculated using the following equation proposed by Lord
(1961):

Maturity ratio (MR)=1.762-|/2.439 - 2.123 Maturity percentage ( M% ) Also,
standard fiber weight per centimeter or standard fineness ( Hs ) was calculated by di-

viding hair weight per centimeter (HW)/ maturity ratio( MR ).

Fiber quality index (FQI), was determined from the following equation proposed
by Lord (1961) and later used by Foster et al ( 1983 ):

- Stelometer strength (T1) x 2.5% span length

Standard fineness (Hs)
Staple ratio (SR) value was calculated as follows:

2.5% span length

8 Standard fineness(Hs)
It is worthwhile to mention that the Egyptian cotton varieties considered in this
study were the 6 extra-long staple (ELS) varieties Giza 45, Giza 70, Giza 76, Giza 77,
Giza 87 and Giza 88 besides the 5 long staple (LS) varieties Giza 80, Giza 83, Giza 85,

Giza 86, and Giza 89. Noteworthy also is that the data of fiber quality characteristics
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and yamn strength of the cotton varieties involved in this study were those of the nomi-
nal grade " Good “. However, the data of grade Good were not available for some varie-
ties and in such a case, the data of the nominal grade Good / Fully Good were used in-

stead of the Good grade.

Analysis of variance was conducted and correlation and regression coefficients

were computed according to the procedures outlined by Little and Hills (1978).

RESULTS AND DISCUSSION

1. Fiber quality index (FQI) and staple ratio (SR) of Egyptian cot-
ton varieties :

Tne data recorded in table 1 demonstrate the average values ( average of the 3
seasons 1996, 1997 and 1998) of fiber strength at 1/8 * gauge length (T1), fiber
2.5% span length (2.5% SL), hair weight (HW), maturity percent (M%), maturity ratio
(MR), standard hair weight (Hs) and skein strength of 60,s count carded yarn (Lea
product), of the Egyptian cotton varieties. As it has been previously mentioned, fiber
quality index (FQI) was calculated using the formula proposed by Lord ( 1961 ) and
Foster et al (1983), i.e. FQI = T1x2.5% SL / Hs. Also, staple ratio (SR) was calculated
as follows: SR = 2.5% SL/Hs.

It is of particular concern to note that; in the previous studies, all researchers
used the values of hair weight (HW) to calculate the values of staple ratio (SR). Howev-
er, in the present study we truly believe that the use of the standard hair weight (Hs)
instead of the hair weight ( HW ) to produce the staple ratio (SR) values deems to be
more rational and more appropriate. This conception is ascribed in fact to that the
standard hair weight (Hs} is regarded as a reliable indication of the fiber intrinsic fine-
ness since fiber maturity in such a case will be held at the constant level of unity . As
such, the highest value of staple ratio would be attained from the longest and the in-
trinsically finest fibers having the lowest value of standard hair weight (Hs) . In con-
trast, the lowest staple ratio value would be preduced from the shortest and the intrin-
sically coarsest fibers having the highest Hs value. Nevertheless, in the present study,
it is worth-mentioning that when calculating the values of staple ratio (SR), the decimal

point has been ignored.
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From the data of table 2, it is quite obvious that , the extra-long staple cotton
varieties have markedly much higher values of either fiber quality index (FQI) or staple
ratio ( SR) than the long staple varieties.These findings are fully expected since the fi-
bers of the extra-long staple varieties are inherently longer, stronger and intrinsically

finer than the fibers of the long staple types.

As for the extra-long staple cotton varieties, values of fiber quality index (FQI)
ranged from 7.15 for Giza 77 variety to 9.93 for Giza 87. With regard to the long sta-
" ple varieties, FQI values varied from 4.26 for Giza 80 to 6.34 for Giza 86. On the other
Hand, staple ratio ( SR ) values of the extra-long staple varieties ranged from 211 for
both Giza 70 and Giza 77 varieties to 284 for Giza 87, while the corresponding values
of the long staple varieties varied from 150 for Giza 80 variety to 196 for Giza 86.
However, it is worthy to mention that the analysis of variance indicated statistically sig-
nificant differences among various Egyptian cotton varieties regarding values of fiber
quality index and staple ratio, even within the same staple length category, i.e. either

within the extra-long staple category or within the long staple category.

2. Relation of fiber quality index (FQI) and staple ratio (SR) to yarn
strength:

The relationship between each of fiber quality index (FQI) and staple ratio (SR)
with yarn strength are graphically illustrated in figures 1 and 2 respectively . These
graphs however, clarify that both fiber quality index and staple ratio have highly signifi-
cant positive relations with yarn strength expressed as lea product. Thus, these find-
ings connote that the cotton varieties having higher values of either FQI or SR would
produce yarns of higher strength . As it was previously stated, higher FQI values will re-
sult from cottons having stronger, longer and intrinsically finer fibers. Likewise, higher
SR values are produced from longer and intrinsically finer cotton fibers . However in this
respect Lord ( 1961 ) supported this statement where he reported that a strong, long
and fine cotton gave a stronger yarn in coarse counts than a weaker, shorter and
coarser cotton. In finer spinning, this difference persisted and widened as the count in-

creased .

However, the data displayed in figure 1 indicate that the simple correlation coef-

ficient (r) between fiber quality index (FQI) and yarn strength equals 0.9447, the de-
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Table 2. Average values of fiber quality index (FQI) and staple ratio (SR) of the Egyp-
tian extra-long staple (ELS) and long staple (LS) cotton varieties.

Varieties Fiber Quality Index | Staple Ratio
(FQl) (SR)
Extra-Long Staple (ELS)
1- Giza 45 8.76 261
2- Giza 70 7.22 211
3- Giza 76 8.10 234
4- Giza 77 7.15 211
5- Giza 87 9.93 284
6- Giza 88 8.27 239
Mean of ELS varieties 8.24 240.0
Long Staple (LS)
7- Giza 80 4.26 150
8- Giza 83 4.81 174
9- Giza 85 5.34 181
10- Giza 86 6.34 196
11- Giza 89 5.46 185
Mean of LS varieties 5.24 171.2
Grand Mean 6.88 211.4
New L.S.D. 0.05 0.67 20.8
New L.S.D. 0.01 0.89 27.6
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termination coefficient (R%) equals 0.8925 and the regression coefficient (b) equals
198.89.As regards the relation of staple ratio (SR) to yarn strength (fig.2) the simple
correlation coefficient (r) equals 0.8916, the determination coefficient (R?) equals
0.7949 and the regression coefficient (b) equals 8.4223. Accordingly, it could be stat-
ed that in conformity with the values of the determination coefficients (R?) generally fi-
ber quality index has evidently higher contribution to the variation in yarn strength
(abou't 89.2%) than that of staple ratio (about 79.5 %). A possible explanation for this
finding is that fiber strength at 1/8" gauge length (T1) was taken into consideration
when determining fiber quality index while it was not taken into account in case of de-
termining staple ratio. In this respect, Abo Sehly et al ( 1968 ) pointed out that when
fiber strength at 1/8" gauge length (T1) was included in the values derived from the
various combinations of fiber properties, the correlations between those values with
yarn strength had obviously improved and the highest value of 0.99 was attained for

5 s . half fall
the simple correlation between the quantity: T1 x and yarn strength

Fineness by weight (HW)

The regression analysis of graphs 1 and 2 clarifies that most of the actual val-
ues of yarn strength of Egyptian cotton varieties were close to the regression lines in-
dicating that the deviations of the actual values from the expected or the estimated
values of yarn strength were mostly minimal. The only possible exceptions were Giza
83, Giza 45 and Giza 87 varieties which revealed actual values of yarn strength lower
than would have been expected,while by contrast Giza 70 and Giza 77 varieties showed
actual yarn strength values higher than expected . Generally, the data of table 3 indi-
cate that, in accordance with the values of fiber quality index ( FQI ), Giza 77 variety
was found to have the highest deviation between the actual and the estimated values
of yarn strength ( 217.1 lea product units ) while the reverse was true for Giza 85 va-
riety which had the least deviation ( 2.1 lea product units). Likewise, in conformity with
the values of staple ratio (SR), Giza 77 variety again showed the highest deviation in
yarn strength values (275.4 lea product units), whereas Giza 80 variety attained the
least deviation ( -25.9 lea product units ) . However, it could be reported that most of
the deviations of the actual yarn strength values from the estimated values, existing on
the regression line, are generally small or at least reasonable. Thereupon, it is conclud-
ed that most of the Egyptian cotton varieties do not reveal any conclusive evidence of

either strength anomaly or weakness anomaly. Yet, as for Giza 83, Giza 45 and Giza 87
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varieties, which gave yarn strength values lower than expected, it is concluded that
these 3 varieties have the potentiality to produce yarns of higher strength than they
actually gave . On the contrary, Giza 70 and Giza 77 varieties showed yarn strength

higher than expected insinuating an evidence of strength anomaly.

A
The linear regression equation Y = bx + a has been used to predict yarn strength

(lea product) of Egyptian cottonAcorresponding with given values of either fiber quality
index (FQI) or staple ratio (SR). Y is the estimated value of Y; ( b ) is the regression co-
efficient and ( a ) is the intercept (constant term).AHowever, he following regression
equation was developed to predict yarn strength (Y) in conformity with given values

(x) of fiber quality index (FQI)
A

Y = 198.89 x + 1242.8 (Fig.1).

A
Likewise, the following regression equation is used to predict yarn strength (),

in accordance with given values (x) of staple ratio (SR)
A
Y = 8.4223 x + 829.52 (Fig.2) .

3. Ranking of Egyptian cotton varieties by virtue of fiber quality in-
dex (FQIl) and staple ratio (SR):

The data recorded in table 4 demonstrate the ranking of Egyptian cotton varie-
ties in accordance with the values of either fiber quality index ( FQI ) or staple ratio
(SR). However since both fiber quality index and staple ratio are closely related to yarn
strength (Figures 1 and 2), hence they can be satisfactorily utilized as credible criteria
for rating and ranking of Egyptian cotton varieties. The ranking has been made in order
of reducing quality and thus rank 1 represents the highest quality and the other ranks
are progressively lower. Nevertheless, by reference to table 4, it is quite obvious that
each cotton variety was found to have the same rank whether ranking was made by vir-
tue of fiber quality index ( FQI ) or in virtue of staple ratio (SR), indicating complete co-

incidence between FQI and SR as criteria of cotton quality valuation.

With respect to the extra-long staple ( ELS ) category, Giza 87 variety ranked
first where it excelled significantly the other varieties included in this category. Giza 45

variety ranked second and followed in a descending order by Giza 88, Giza 76, Giza 70,
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Table 4. Ranking of Egyptian cotton varieties in conformity with the values of fiber
quality index (FQI) and staple ratio (SR).

Cotton Fiber Quality Index (FQI) Staple ratio (SR)

varieties Value | Rank Value | Rank
Extra-long staple (ELS) varieties

Giza 45 8.76 2 261 2
Giza 70 7.22 5 211 5
Giza 76 8.10 4 234 4
Giza 77 7.15 6 211 5
Giza 87 9.93 1 284 1
Giza 88 8.27 3 239 3

Long staple (LS) varieties

Giza 80 4.26 5 150 5
Giza 83 4.81 4 174 4
Giza 85 5.34 3 181 3
Giza 86 6.34 1 196 1
Giza 89 5.46 2 185 2

New L.S.D 0.05 0.67 20.8

New L.S.D 0.01 0.89 27.6
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and finally Giza 77 . It is rather interesting to note that the differences in the values of
FQI and SR of Giza 88 and Giza 76 varieties were generally small and statistically insig-
nificant. The same pattern was true as for the differences between Giza 70 and Giza
77 varieties which showed almost comparable values of FQI and SR . Generally, it could
be stated that Giza 87 variety undoubtedly represents the top quality among the ex-
tra-long staple (ELS) Egyptian cotton varieties , while by contrast, both Giza 70 and
Giza 77 varieties have evidently the least quality within the extra-long staple category,
regardless of the fact that their yarn strength values are higher than expected showing

a sign of strength anomaly .

In regard to the long staple (LS) category, Giza 86 variety proved to have the
best quality, followed in a descending order by Giza 89, Giza 85, Giza 83 and finally
Giza 80 which ranked last in this category . It is of particular concern to note that the
differences in quality criteria of FQI and SR of Giza 89, Giza 85 and Giza 83 varieties
were generally small and insignificant from a statistical standpoint . Nevertheless, Giza
80 variety was found to have obviously inferior quality relative to the quality of the

other varieties comprised under the long staple (LS) category .

In conclusion, either fiber quality index (FQI) or staple ratio ( SR ) could be uti-
lized as a credible criterion for valuating the quality of Egyptian cotton varieties and for

predicting yarn strength of those varieties .

However, quality valuation clearly indicated that, as regards the extra-long staple
varieties (ELS), Giza 87 variety appeared to be a reliable substitute for Giza 45 variety
which has had a unique reputation in the world cotton market for quite a long time, on
account of the extraordinary characteristics of its fibers and yarns . Thus, it seems ra-
tional to assume that Giza 87 variety would be capable of proving its worthiness as a
top quality cotton variety in the next few years . On the other hand, the long staple
Egyptian cotton variety Giza 86 is now known in the world cotton market as the "Egyp-
tian Pima", due to its peculiar quality properties which obviously excel those of the oth-
er varieties in the long staple category particularly fiber strength and length which
would provide this variety with promising potentiality to yield exceptionally high yarn

strength.
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