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Abstract

The aim of this study was to determine the variability in yield and fiber technological properties in advanced cotton lines developed 
through cotton breeding program of the Southeastern Anatolia Agricultural Research Institute (SAARI). The experiment was conducted 
in the SAARI’s experimental field according to Augmented Design (AD) with six replications. In the study, 66 advanced cotton breeding 
lines and 3 control varieties (‘Stoneville 468’, ‘GW-Teks’, and ‘Fantom’) were used as plant materials. Variation levels of 69 genotypes in 
yield and fiber technological properties were measured. Minimum and maximum values were 3337.60-6644.20 kg ha-1 for seed cotton 
yield, 1277.10-2659.20 kg ha-1 for fiber yield, and 34.28-41.70% for ginning percentage. Statistical analysis indicated that great majority 
of the plants (47.82%) had values between 4990.90-5817.55 kg ha -1 for seed cotton yield and 53.62% had values between 1968.15-
2313.68 kg ha -1 for fiber yield. It was determined that ginning percentage was more than 39.85% for the 10.14%, fiber length was more 
than 29.76 mm  for the 18.84%, fiber strength was more than 31.78 g tex-1 for the  8.7%, and fiber uniformity was more than 86.55% for 
the 13.05% of the materials. It was also determined that 1.45% of the material was very thin and 13.04% of the material was above 6.59% 
for fiber elongation and for short fiber index of 46.38% of the material ranged from 6.90 to 7.63. 

Keywords: cotton, fiber technological properties, variability, yield

Introduction

Cotton is the most important fiber crop used in the 
textile industry in the world and making up more than half 
of textile fiber consumption worldwide. Growth and com-
petitiveness of the cotton industry are dependent upon 
continuing improvements in yield, fiber quality and pest 
resistance (Ulloa et al., 2009). Breeding for high cotton lint 
yield is still the primary goal of any breeding program, but 
improving fiber quality has become increasingly important 
(Meredith et al., 1991; Ulloa and Meredith, 2000). Thus, 
most of the cotton improvement programs are focused on 
development of yield and fiber quality. Cotton is highly 
responsive to changes in temperature, humidity, and soil 
moisture, which may affect its yield, yield components, 
and fiber properties (Killi et al., 2005). Hake et al. (1996) 
revealed that the effects of location and the influence of 
the season are more significant than variety differences for 
yield. Also, environmental conditions play an important 
role in variability of cotton fiber quality. It has been shown 
that cotton fiber quality changes with boll location within 
the plant and planting dates (Davidonis et al., 2004) and 
fiber quality is affected by harvesting and ginning methods 
(Sassenrath, 2005). Kothari et al. (2007) revealed that fiber 
quality varies drastically depending on where the fibers are 
picked from within the plant and quality of the fibers de-
clines from bottom of the plant to the top. Development 

of effective breeding programs depends on the existence 
of genetic variability for various economic characteristics 
(Sakthi et al., 2007). The primary objectives of this study 
were to determine the variability in yield and fiber tech-
nological properties for advanced cotton breeding lines 
developed from cotton breeding program and their com-
parisons to the most commonly used control varieties. 

Materials and methods

The study was conducted in the experimental field of 
Southeastern Anatolia Agricultural Research Institute, 
during 2009 cotton growing season in Turkey. The experi-
mental area is located at 37°94ʹ N and 40°25ʹ E longitude, 
at the elevation of above 609 m of the sea level. The soils of 
the experimental area were zonal soils which are generally 
red-brown and included in the big soil group having a clay-
ish nature, flat or about-to-be flat, having very small ero-
sion and deep or medium deep. The soil is low in organic 
matter and phosphorus, has adequate potassium, calcium, 
and high clay content (49-67%) in the 0-150 cm profile. 
The average annual temperature is 15.8ºC, total rainfall is 
491 mm and the average relative humidity is about 29.9%. 
The average maximum temperature can reach 38.3ºC in 
July and average rainfall can reach 70.5 mm in April. 
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The results of the analysis of variance indicated that 
seed cotton yield ranged from 3337.6 to 6644.2 kg ha-1 in 
the population. The average seed cotton yield was 5309.4 
kg ha-1 (Tab. 1). It was determined that 47.82% of the ma-
terial’s seed cotton yield was between 4990.90-5817.55 kg 
ha-1 (33 cotton breeding lines) and 24.64% of the mate-
rial (17 cotton breeding lines) was higher than 5817.55 kg 
ha-1 (Fig. 1). Whereas ‘Stoneville 468’, ‘Fantom’ and ‘GW-
Teks’ control varieties had values of 5027.77, 4599.70, and 
4441.96 kg ha-1, respectively. These findings showed that 
seed cotton yield of the most of the new cotton genotypes 
(48 cotton breeding lines) had higher values than the best 
control variety (‘Stoneville 468’). 

Fiber yield in all materials ranged between 1277.10-
2659.20 kg ha-1. The average fiber yield was 2017.60 kg 
ha-1. It was shown that 53.62% of the material’s fiber yield 
was between 1968.15-2313.68 kg ha-1 (37 cotton breed-
ing lines) and 10.14% of the material’s (only 7 cotton 
breeding lines) fiber yield was higher than 2313.68 kg ha-1 
(2313.68-2659.20 kg ha-1; Fig. 2) . In the study, fiber yield 
obtained from control varieties ‘Stoneville 468’, ‘Fantom’ 
and ‘GW-Teks’ were 2057.84, 1793.08, and 1765.85 kg 
ha-1, respectively. The data in this study showed that some 
progress has been made for cotton yield and fiber yield. 
Similar results were also reported by Zhang et al. (2007). 
However, Meredith et al. (1997), reported that breeding 
progress for increased yield has greatly decreased in recent 
times in the United States and the world. 

Ginning percentage of the material being tested indi-
cated that the values ranged from 34.28 to 41.70% and the 
average of ginning percentage was 37.94%. It was deter-
mined that 42.03% of the material’s ginning percentage 
values varied between 36.13-37.99% (29 cotton breeding 
lines), 39.13% of the material’s ginning percentage values 
varied between 37.99-39.85%. In the study, 10.14% of the 
material’s (only 7 cotton breeding lines) ginning percent-
age values were higher than 39.85% (39.85 to 41.70%) 
as shown in Fig 3.  A large amount of variation for this 
trait was detected between 34.27 to 41.70%. Similar re-
sults were also reported by (Khan et al., 2009). Ulloa and 
Meredith (2000) detected three QTLs for lint percentage, 
explaining from 5 to 20% of the variation of this trait.     

The experiment was laid out according to Augmented 
Design (AD) with six replications. The materials used in 
the study were developed from cotton breeding program of 
the Southeastern Anatolia Agricultural Research Institute. 
In the study, 69 genotypes (66 advanced cotton breeding 
lines and 3 control varieties (‘Stoneville 468’, ‘GW-Teks’, 
and ‘Fantom’) were used as plant materials. Each plot con-
sisted of two rows of 12 m length, between and within row 
spacing were 0.70 m and 0.20 m, respectively. Seeds were 
planted on 8th May 2009, before sowing 2000 cc ha-1 doses 
of herbicide (total herbicide, Trifluralin) were applied for 
weed control, plants were grown under recommended cul-
tural practices for commercial production. Drip irrigation 
was applied during the growing season. Plots were harvest-
ed twice by hand and the harvests from the two rows of 
the plot were weighed and calculated for seed cotton yield 
and fiber yield. The first harvest was done on 23rd Octo-
ber and the second harvest was done on 11th November 
2009. After the harvest, seed cotton samples were ginned 
on a mini-laboratory roller-gin for lint percentage and fi-
ber quality. Fiber samples were analyzed for fiber quality 
properties by High Volume Instrument (HVI Spectrum). 

The data were analyzed using JMP 5.0.1 and TOTEM-
STAT statistical programs. Frequency distribution related 
to the yield and fiber technological properties of the mate-
rial were created in the EXCEL program.

Results and discussion 

The analysis of variance of the investigated character
istics and the obtained findings from the experiment are 
presented in Tab. 1 and frequency distribution related to 
yield and fiber technological properties are presented in 
figures. 

The CV (variation coefficient) ranged from 1.11% for 
fiber uniformity to 15.26% for fiber yield. Fiber uniformi-
ty has the lowest CV among the other fiber technological 
properties and yields (Tab. 1). The variation in fiber qual-
ity in this study is generally small with a CV <6.00% for 
all properties which supports the results of other studies 
where CVs for fiber quality were much lower than those of 
lint yields (Ge et al., 2008)  

Tab. 1. Analysis of variance of the investigated traits

Investigated traits Min. Max. Average Variance Stand. deviation VariationCoefficient %
Seed cotton yield (kg ha-1) 3337.60 6644.20 5309.40 4571.50 67.61 14.22

Fiber yield (kg ha-1) 1277.10 2659.20 2017.60 750.07 27.38 15.26
Ginning percentage (%) 34.28 41.70 37.94 2.28 1.51 2.37

Fiber length (mm) 25.19 31.29 28.28 2.29 1.51 2.27
Fiber fineness (micronaire) 3.63 5.37 4.69 0.12 0.34 5.01

Fiber strength (g tex-1) 24.71 34.14 28.79 4.95 2.22 5.54
Fiber uniformity (%) 82.28 87.98 85.17 1.49 1.22 1.11
Fiber elongation (%) 5.07 7.10 6.06 0.19 0.44 5.90
Short fiber index (%) 6.18 9.08 7.53 0.33 0.57 3.34
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In all samples, fiber length was between 25.19 to 31.29 
mm and the average fiber length was 28.28 mm. Fiber 
length of about one-third of the material (31.88%) fell 
within the range of 26.71 to 28.24 mm (22 cotton breed-
ing lines). It was determined that 18.84% of the material’s 
(13 cotton breeding lines) was higher than 29.76 mm 
(29.76 to 31.29 mm) as shown in Fig 4. Fiber lengths of 
‘GW-Teks’, ‘Fantom’, and ‘Stoneville 468’ control were 
recorded as 30.00, 29.90, and 28.94 mm, respectively. In 
the study, 9 cotton breeding lines had higher values than 
the control variety ‘GW-Teks’ for this trait. Similar results 
were reported by Elms et al. (2001) who observed aver-
age fiber length between 24-30 mm and the CVs for fi-
ber length ranged from 2.3 to 4.2% in their studies.  Fiber 
length is primarily determined by the variety, but is also 
influenced by temperature, water, nutrient stresses, and 
planting date (Elms et al., 2001; Davidonis et al., 2004). 
Contradictory results can result from the cultivars having 
different genetic backgrounds and from changes in envi-
ronmental conditions.

Fiber fineness of all samples variation level was recorded 
between 3.63-5.37 mic., and the average fiber fineness was 
4.69 mic. (Tab.1) Frequency distribution of fiber fineness 
depicted that 37.68% of the material (26 cotton breeding 
lines) was between 4.50-4.93 mic., and 21 cotton breed-
ing lines (30.43% of the material) was between 4.06-4.50 
mic., and only 1 genotype was below 4.06 mic. (1.45% of 
the material). Similar results were also reported by Kara-

demir et al. (2001). Asif et al. (2008) revealed higher coef-
ficient of variability for fiber fineness and suggested that 
this character is highly influenced by non-genetic biotic 
and abiotic factors. Elms et al. (2001) observed an average 
fiber micronaire between 4.5-5.1 and they reported that 
lower micronaire values were associated with immature 
fibers.

In the experiment, significant variations observed 
for fiber strength varied from 24.71 to 34. 14 g tex-1 and 
mean value for this trait was 28.79 g tex-1. The CVs for fi-
ber strength were 4.95% as seen in Tab. 1. It was observed 
that 8.70% of the material’s fiber strength were between 
31.78-34.14 g tex-1 and was situated as the strongest group 
(6 cotton breeding lines), 30.43% of the material were 
between 29.42-31.78  g tex-1 and situated as strong group 
(21 cotton breeding lines), and the remaining was lower 
than  29.42 g tex-1.  Fiber strength of control varieties used 
in the study was recorded as 33.20, 30.33, and 30.10 g tex-1 
for ‘GW-Teks’, ‘Fantom’, and ‘Stoneville 468’, respectively. 
Royo et al. (2003) revealed acceptable variability for fiber 
strength between 19.5-35.9 g tex-1.   

 The fiber elongation values of genotypes being tested 
indicated that the values were ranged from 5.07 to 7.10% 
(Fig 7). Average fiber elongation was 6.06%. It was ob-
served that 13.04% of the material’s fiber elongation values 
were above 6.59 (6.59-7.10%). However higher propor-
tion of the material (42.03%) was between 5.58-6.08%. 
Similar results were also reported by Ali et al. (2010).     
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Fig. 1. Frequency distribution for seed cotton yield (kg ha-1)

Fig. 2. Frequency distribution for fiber yield (kg ha-1)
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for the textile industry. Excessive short fiber content is det-
rimental because it increases textile manufacturing waste, 
reduces yarn strength, and increases the difficulty of spin-
ning (Hake et al., 1996).

Conclusions

In conclusion, in this study very large variations were 
observed for seed cotton yield and fiber yield. The varia-
tion in fiber quality properties is generally smaller than 
seed cotton yield and fiber yield. Fiber uniformity has the 
lowest variation among the other fiber technological prop-
erties and yields. In this study, 69 genotypes evaluated and 
variation levels for yield and fiber technological properties 
were measured. The results of this study contain informa-
tion could assist cotton breeders and textile sectors. 
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