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Abstract

The susceptibility of cotton genotypes obtained from F6 and F7 generations to Verticillium wilt (VW) disease (Verticillium dahliae 
Kleb.), was studied under artificial and natural infestation during 2009 and 2010 growing seasons at the Cotton Research Institute’s, 
Nazilli, Aydın, Turkey. In this study, fifteen cotton breeding lines and two control varieties were used as plant material. During the 
cotton growing season, foliar disease index (FDI), vascular disease index (VDI) and pot disease index (PDI) were observed in addition 
to seed cotton yield and some fiber quality characteristics. According to the obtained results, disease severity (DS) values observed in 
pot experiments were higher than field trials. In terms of DS, ‘Tamcot CD3H’ × ‘Tamcot Luxor-III’, ‘Maraş92’ × ‘Tamcot Sphinx’ and 
‘Sayar 314’ × ‘Stoneville 453-I’ breeding lines exhibited similar values with tolerant ‘Carmen’ variety. ‘Tamcot CD3H’ × ‘Tamcot Sphinx’, 
‘Sayar 314’ × ‘Stoneville 453-I’, ‘Sayar 314’ × ‘Stoneville 453-II’ and ‘Stoneville 453’ × ‘Tamcot Sphinx’ breeding lines which gave similar 
DS values with tolerant ‘Carmen’ variety were statistically on the same group with ‘Carmen’ variety suitable to seed cotton yield. In this 
study, the disease tolerant breeding lines had higher fiber strength values than susceptible lines, the lowest fiber strength value obtained 
from ‘Cukurova 1518’ susceptible variety. 
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Introduction

Cotton is one of the most important strategic crops 
playing a key role in economic development of Turkey and 
all counties where it cultivated. In Turkey, totally 542.000 
ha of Upland cotton was grown and 954.600 tons lint 
yield was produced in Southeastern Anatolia, Aegean, Çu-
kurova and Antalya Regions (Anonymous, 2011).

Verticillium dahliae fungus causes diseases up to 400 
plant species in many crops such as vegetables, legumi-
nous plants, ornamentals, industrial plants, orchards and 
wild plants apart from cotton ( Joaquim and Rowe, 1990). 
Yield losses due to VW in cotton were found 75% in Cali-
fornia, 8-10% in Russia and 4% in Syria (Bejarano-Alcazar 
et al., 1996). In China, VW index was determined between 
3.61-28.30% and rate of infected plants were changed 
from 0.6-60% (Wu and Wu, 1997). It was reported that 
the disease causes yield losses with average 3.1% per year 
on 10 years period in the USA (Devay, 2001). Control of 
VW is difficult under intensive cropping systems. Chemi-
cal control is not an effective method, thus one of the most 
effective methods for controlling disease is using resistant 
varieties (El-Zik, 1985; Erdoğan et al., 2006; Wilhelm et 
al., 1974). 

Allen and Lonergen (1998) observed that VW was the 
most common and significant disease in Australia, a few 
resistant cotton varieties have been developed by CSIRO 
since 1989 and these varieties had been adapted and 
grown. Kurt and Bicici (1998) reported that ‘Deltapine 
15/21’, ‘Maraş 92’, ‘Sayar 314’ and ‘Erşan 92’ varieties have 
high susceptibility to T-1 pathotype. ‘Çukurova 1518’ va-
riety has very low resistant to non-defoliating pathotype in 
field. All varieties except for ‘DPL 15/21’, ‘Çukurova 1518’ 
and ‘Sayar 314’ varieties were middle or high resistant to 
non-defoliating pathotype. In 2000, Mert et al. (2001) 
tested 13 cotton genotypes to Verticillium wilt in Adana 
and Hatay, they evaluated these cotton genotypes accord-
ing to both foliar symptoms and vascular symptoms. The 
result indicated that ‘PAUM 400’, ‘401’, ‘402’, ‘403’, ‘404’, 
‘405’, ‘406’ breeding lines and ‘Nazilli 143’ variety were re-
sistant, while ‘Çukurova 1518’ was susceptible. Galanopo-
ulo (2006) found that the cotton varieties belong to Gos-
sypium hirsutum were not exactly immune, the reactions 
of these cultivars varied to VW. The objective of this study 
was to determine susceptibilities of cotton breeding lines 
against VW disease (V. dahliae Kleb.).
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matter, potassium and phosphorous. Sowing was made 
with combine cotton drilling machine. First year, planting 
was performed on 19 May 2009, the second year on 15 
May 2010; all plots were treated with 20-20-0 composite 
fertilizer providing 60 kg ha-1 N and 60 kg ha-1 P2O5. Just 
before flowering, 60 kg ha-1 N (as 33% ammonium nitrate) 
was applied to the trial as an additional N source. 

Observations of wilt and foliar diseases were taken 
from the middle 2 rows of each plot with all of the plants 
on leaves at 5-10% (FDI-1) and 50-60% (FDI-2) cotton 
boll opening stage (Unal and Aydın, 1980) and stems fol-
lowing the last harvesting by hand. 0-3 scale was used for 
observations of diseases (VDI) (Buchenauer and Erwin, 
1976). Disease rates were calculated and obtained data 
were subjected to Arcsin for transformation (Karman, 
1971). Statistical analyses were performed using JMP 5.0.1 
statistical software and the means were grouped by means 
of the LSD (p=0.05) test. Also, seed cotton yield (SCY), 
ginning percentage (GP), fiber fineness (FF), fiber length 
(FL), and fiber strength (FS) were recorded from two rows 
of each plot. 

Results

The mean values obtained from the investigated char-
acteristics, regarding FDI-1 and FDI-2, VDI and PDI 
are presented in Tab. 1. Mean values of SCY, and GP are 
presented in Tab. 2; mean values of FL, FF and FS are 
presented in Tab. 3. As seen in Tab. 1, in the statistical 
analysis made pursuant to disease severity values, genotype 
was found significant on the range of FDI-1 and FDI-2, 
VDI and PDI in F6 and F7 generations. On the FDI-1 of 
these generations, ‘Carmen’ control variety and ‘Tamcot 
CD3H’ × ‘Tamcot Luxor-III’ that was tolerant showed 
the lowest disease severity value with 0.50-0.55 index and 
was followed by ‘Maraş92’ × ‘Tamcot Sphinx’ (0.55-0.58) 
and ‘Sayar 314’ × ‘Stoneville 453-I’ (0.55-0.62) and as 
for ‘Çukurova 1518’ control variety, which is susceptible 
the highest disease severity value was seen. On the FDI-2, 
the lowest disease severity (0.55-0.73) was ascertained in 
tolerant ‘Carmen’ control variety and ‘Sayar314’ × ‘Tam-
cotHQ95’ (0.86-1.00) and ‘Tamcot CD3H’ × ‘Tamcot 
Sphinx’ (0.89-0.93) followed that, and the highest disease 
severity was identified in susceptible ‘Çukurova 1518’ 
control variety. On VDI, tolerant ‘Carmen’ control variety 
showed the lowest disease severity value with 0.62-0.87 
index and was followed by ‘Tamcot CD3H’ × ‘Tamcot 
Luxor-I’ (0.93-1.05) and ‘Tamcot CD3H’ × ‘Tamcot 
Luxor-III’ (0.96-1.00) and the highest disease severity 
value (2.09-2.11) was identified in susceptible ‘Çukurova 
1518’ control variety. On PDI experiments, tolerant ‘Car-
men’ control variety indicated the lowest disease severity 
value (35.9% - 39.4%) and was followed by ‘Sayar314’ × 
‘Tamcot Luxor’ (37.7% - 41.3%). The highest disease se-
verity value (84.3% - 84.9%) was identified in susceptible 
‘Çukurova 1518’ control variety and ‘Stoneville453’ × 
‘Tamcot Sphinx-III’ (71.8%-72.0%) (Tab. 1.)

Materials and methods

Source of Plant materials and pathogen used
The study was carried out during 2009 and 2010 grow-

ing seasons at Cotton Res. Inst. fields, Nazilli, Aydın, Tur-
key. Two cotton cultivars were used as control. V. dahliae-
tolerant Upland control cultivar ‘Carmen’ (Bayer Crop 
Science AG, Leverkusen, Germany), and sensitive local 
control variety ‘Çukurova 1518’ (Çukurova Agricultural 
Research Institute, Adana, Turkey), and 15 breeding lines 
(GAP International Agricultural Research and Training 
Center, Diyarbakır, Turkey) totally 17 genotypes were 
used as experiment material. Also, highly virulent V. dahli-
ae strain (VD-11, non-defoliating pathotype) was isolated 
previously from wilted cotton plants (Erdoğan, 2007) 
and VD-11 isolate was used for artificial inoculation as 
described by (Erdoğan, 2009). Inoculum of VD-11 iso-
late was prepared by growing on plates containing Potato 
dextrose agar medium (PDA) the plates were incubated at 
24oC. Two weeks later conidia were gently collected, sus-
pended by washing with sterile water. The concentration 
of conidia was determined using a hemacytometer and ap-
propriate dilutions were made to obtain a conidia suspen-
sion with concentration of 3×107 conidia mL-1 and used 
for inoculation

Greenhouse trials
Plants were inoculated with spore suspension by the 

stem-injection (Bejarano-Alcazar et al., 1996) in pot ex-
periment which was carried out as randomized plot with 
four replicates under greenhouse condition (at 24 ± 1oC). 
For this purpose, plastic pots which has been autoclaved 
at 121°C for 1h filled with sterilized soil, disinfested (1% 
NaOCl for 2.5 min) germinated seeds were sown in pots 
in different 5 points. Three of seedlings were removed by 
thinning two seedlings remained in each pot at cotyledon 
leaves period. Plants at the six-true-leaf stage were wound-
inoculated by puncturing the stem at the first internodes 
above the soil line with a 22-gauge needle through a 5-µl 
drop of the conidial suspension (Bugbee and Presley, 
1967). Control plants were inoculated with sterile wa-
ter and 14 days after inoculation, plants were rated for 
leaf disease severity using a rating scale for 0-3 (Hanson, 
2000). Results were combined for all leaves to determine a 
severity rating for the plant (PDI).

Field trials
Field trial was conducted at natural infested experi-

mental area with the non- defoliating pathotype between 
2009 and 2010 in Institute field. The inoculum density 
of pathogen in naturally infested field was determined as 
69 CFU (microsclerotia g -1) (Erdoğan et al., 2011). The 
experimental design were established in randomized com-
plete block design with four replications and each plot 
consisted of four rows of 12 m length, between and within 
the rows, spacing was 70 cm and 20-25 cm respectively. 
Initial soil analysis showed that experimental area had clay-
ing soil, slight alkali, low salinity and rich for lime, organic 
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Results from the analysis of variance for SCY and GP 
are given in Tab. 2. As seen in the Tab. 2, there were signifi-
cant differences among genotypes. While ‘TamcotCD3H’ 
× ‘Tamcot Sphinx’ (4950.67 kg ha-1) and ‘Sayar314’ × 
‘Stoneville453-I’ (4770.67 kg ha-1) and ‘Sayar314’ × 
‘Stoneville453-II’ (4730.69 kg ha-1) were the first in terms 

of yield and located in the same group in F6 generation, 
‘Carmen’ (4210.62 kg ha-1) and ‘Stoneville453’ × ‘Tamcot 
Sphinx’ (4030.62 kg ha-1) were the first in terms of yield 
and located in the same group in the F7 generation. While 
the lowest yield was also identified in ‘Çukurova 1518’ 
control variety (3900.29 kg ha-1) and ‘Sayar314’ × ‘Tam-

Tab. 1. Mean values of foliar disease index (FDI-1, FDI-2), vascular disease index (VDI), pot diseases index (PDI) in F6 - F7 
generation (2009 and 2010)

Genotype
F6 Generation F7 Generation

FDI-1 FDI-2 VDI PDI (%) FDI-1 FDI-2 VDI PDI (%)
‘Maraş92’ × ‘Sayar314’ 0.64c-e 1.02b-e 1.19b 62.5bc 0.63ef 1.09d 1.20de 61.1bc

‘Maraş92’ × ‘TamcotSphinx’ 0.55de 0.90c-e 1.17b 42.0e-h 0.58fg 1.19b 1.30b 43.0e-h
‘Sayar314’ × ‘Stoneville453-I’ 0.55de 0.94c-e 1.02b 48.3d-h 0.62ef 1.00e 1.12e-g 48.8d-g
‘Sayar314’ × ‘Stoneville453-II’ 0.59c-e 1.03b-e 0.92bc 50.0d-g 0.64ef 1.10cd 1.20c-e 50.3d-g
‘Sayar 314’ × ‘TamcotCD3H’ 0.61c-e 1.03b-e 0.97b 51.1c-f 0.65ef 1.10cd 1.22b-d 51.3d-g
‘Sayar 314’ × ‘TamcotHQ95’ 0.61c-e 0.86e 1.02b 57.6cd 0.61ef 1.00e 1.11fg 57.2c-e
‘Sayar 314’ × ‘Tamcot Luxor’ 0.72b-e 1.01b-e 1.13b 37.7gh 0.68de 1.09cd 1.18d-f 41.3d-h

‘Stoneville453’ × ‘TamcotSphinx’ 0.78b-d 1.02b-e 1.03b 55.6cd 0.69c-e 1.14b-d 1.25b-d 56.3c-f
‘Stoneville453’ × ‘TamcotSphinx-I’ 0.80bc 1.13bc 1.01b 45.3d-h 0.78b 1.19b 1.31b 47.3e-h
‘Stoneville453’ × ‘TamcotSphinx-II’ 0.73b-e 0.93c-e 1.22b 39.1f-h 0.67de 0.87f 1.04gh 42.4f-h
‘Stoneville453’ × ‘TamcotSphinx-III’ 0.89b 1.04b-e 1.06b 71.8b 0.77bc 1.17bc 1.29bc 72.0b
‘TamcotCD3H’ × ‘TamcotSphinx’ 0.62c-e 0.89de 1.13b 53.8c-e 0.68de 0.93ef 1.07gh 57.2cd
‘TamcotCD3H’ × ‘TamcotLuxor-I’ 0.63c-e 1.11b-d 0.93bc 41.8e-h 0.64ef 0.97e 1.05gh 45.9gh
‘TamcotCD3H’ × ‘TamcotLuxor-II’ 0.76b-d 1.22b 1.03b 45.7d-h 0.76b-d 1.13b-d 1.22b-d 48.5f-h
‘TamcotCD3H’ × ‘TamcotLuxor-III’ 0.50e 0.96c-e 0.96bc 51.0c-g 0.57fg 0.88f 1.00h 53.8c-f

‘Carmen’ 0.50e 0.55f 0.62c 35.9h 0.50g 0.73g 0.87i 39.4h
‘Çukurova 1518’ 1.79a 2.11a 2.09a 84.3a 1.84a 2.00a 2.11a 84.9a

Mean 0.72 1.04 1.09 51.4 0.73 1.09 1.21 52.9
F(genotype) * * * * * * * *

LSD 0.133 0.131 0.192 8.602 0.052 0.044 0.048 7.860 
*Different letters between genotypes denote significant differences (LSD test, p < 0.05)

Tab. 2. Mean values of seed cotton yield (SCY) and ginning percentage (GP) in F6 - F7 generation (2009 and 2010)

Genotype F6 Generation F7 Generation
SCY (kg ha-1) GP (%) SCY (kg ha-1) GP (%)

‘Maraş92’ × ‘Sayar314’ 4320.83a-c 41.65a 3840.23abc 40.50a
‘Maraş92’ × ‘TamcotSphinx’ 4580.92a-c 37.40gh 3800.34b-d 37.10gh
Sayar314 × ‘Stoneville453-I’ 4770.67ab 40.10bc 3680.38b-e 39.20b-d

‘Sayar314’ × ‘Stoneville453-II’ 4730.69ab 39.77c 3980.59a-c 39.30a-d
‘Sayar 314’ × ‘TamcotCD3H’ 3900.74c 39.25c-e 3930.21a-c 39.00c-e
‘Sayar 314’ × ‘TamcotHQ95’ 4520.33a-c 37.67gh 3960.74a-c 38.10d-h
‘Sayar 314’ × ‘Tamcot Luxor’ 4260.70a-c 40.02bc 3940.26a-c 38.50c-f

‘Stoneville453’ × ‘TamcotSphinx’ 4020.73bc 38.10e-g 4030.62ab 36.80h
‘Stoneville453’ × ‘TamcotSphinx-I’ 4300.03a-c 39.22c-e 3840.02a-c 38.30c-g
‘Stoneville453’ × ‘TamcotSphinx-II’ 4180.93a-c 37.50gh 3350.87e 37.90e-h
‘Stoneville453’ × ‘TamcotSphinx-III’ 4280.18a-c 38.52d-g 3590.32c-e 37.30f-h
‘TamcotCD3H’ × ‘TamcotSphinx’ 4950.67a 37.87f-h 3660.37b-e 37.10gh
‘TamcotCD3H’ × ‘TamcotLuxor-I’ 4100.02bc 36.82h 3900.37a-c 36.80h
‘TamcotCD3H’ × ‘TamcotLuxor-II’ 4180.88a-c 38.92c-f 3600.74c-e 37.40f-h
‘TamcotCD3H’ × ‘TamcotLuxor-III’ 4160.11a-c 39.52cd 3810.89a-c 38.90c-e

‘Carmen’ 4410.35 a-c 41.15ab 4210.62a 40.40ab
‘Çukurova 1518’ 3900.29 c 39.82c 3400.53de 39.40a-c

Mean 4320.70 39.00 3800.00 38.30
F(genotype) * * * *

LSD 80.990 1.946 40.930 1.243
*Different letters between genotypes denote significant differences (LSD test, p < 0.05)
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(33.15 g tex-1) and ‘Sayar314’ × ‘Stoneville453-I’ (32.70 g 
tex-1) and ‘Carmen’ variety (32.65 g tex-1) and the lowest 
FS was detected in susceptible ‘Cukurova 1518’ control 
variety (27.80 g tex-1). In the F7 generation, the highest 
values were detected in tolerant ‘Carmen’ variety (33.40 
g tex-1) , ‘Sayar314’ × ‘Stoneville453-I’ (33.27 g tex-1) and 
‘Maraş 92’ × ‘Sayar 314’ (33.20 g tex-1) and the lowest FS 
was detected in susceptible ‘Çukurova 1518’ control vari-
ety (30.07 g tex-1) (Tab. 3).

Discussion

In pot experiments, DS values were higher than the val-
ues in field experiments because of making DS observations 
in seedling period (Tab. 1). Devey and Rosielle (1986) re-
ported that disease observations in field were carried out 
in late period and disease observations in greenhouse was 
recorded in seedling period. Erdoğan et al. (2011) carried 
out a study in order to determine the reactions of 13 cot-
ton genotypes to VW in greenhouse and field conditions 
they reported that DS values of greenhouse were higher 
than in field experiments. While genotypes in experi-
ment were tolerant in terms of DS, they were located on 
the same group according to statistical analysis. Disease 
observations done in FDI, VDI, and PDI ‘Carmen’ (con-
trol) was detected as the most tolerant variety, similar 
values were obtained from ‘TamcotCD3H’ × ‘Tamcot 
Luxor-III’, ‘Maraş92’ × ‘Tamcot Sphinx’ and ‘Sayar314’ × 
‘Stoneville453-I’ breeding lines. The highest DS value was 
determined in susceptible ‘Çukurova 1518’ control variety 
(Tab. 1). The difference between experiments conducted 
in field and greenhouse came originate from the difference 

cotCD3H’ (3900.74 kg ha-1) in the F6 generation, ‘Ston-
eville453’ × ‘Tamcot Sphinx-II’ (3350.87 kg ha-1) and 
‘Çukurova 1518’ control variety (3400.53 kg ha-1) were 
identified in the F7 generation. From the point of ginning 
percentage in the F6 and F7 generations, while the highest 
value was obtained from ‘Maraş92’ × ‘Sayar314’ (41.65%-
40.50%) and ‘Carmen’ variety (41.15%-40.40%), the low-
est value was obtained from ‘TamcotCD3H’ × ‘Tamcot 
Luxor-I’ (36.82%-36.80%) hybrid combination.

Results from the analysis of variance for fiber fineness, 
fiber length, and fiber strength are given in Tab. 3. In the 
analysis conducted pursuant to FF, FL and FS, difference 
among genotypes was significant at a level of 5%. While 
the thinnest FF value was determined in ‘Sayar314’ × 
‘Stoneville453-I’ (4.39 mic.) and thickest FF value was de-
termined in ‘Stoneville453’ × ‘Tamcot Sphinx’ (5.04 mic.) 
and ‘TamcotCD3H’ × ‘Tamcot Luxor-I’ (5.02 mic.) in the 
F6 generation, while the thinnest FF value was obtained 
from ‘Carmen’ control variety (4.62 mic.) and ‘Stoneville 
453’ × ‘Tamcot Sphinx-I’ (4.65 mic.) and thickest FF val-
ues were obtained from ‘Stoneville 453’ × ‘Tamcot Sphinx’ 
(5.24 mic.), ‘Sayar 314’ × ‘Stoneville 453-II’ (5.19 mic.) 
and ‘Tamcot CD3H’ × ‘Tamcot Luxor-I’ (5.15 mic.) in 
the F7 generations. While in terms of FL; the tallest fiber 
value was detected in ‘Carmen’ control variety (31.44 mm, 
31.22 mm) and ‘Sayar314’ × ‘Stoneville453-I’ (31.11 mm, 
30,47 mm) hybrid in both of F6 and F7 generations, the 
shortest fiber value was determined in ‘Stoneville453’ × 
‘Tamcot Sphinx-II’ (28.13 mm) in the F6 generation and 
‘TamcotCD3H’ × ‘Tamcot Luxor-III’ (27.98 mm) in F7 
generations. According to the FS in the F6 generation, the 
highest value was detected in ‘Maraş92’ × ‘Tamcot Sphinx’ 

Tab. 3. Mean values of fiber fineness (FF), fiber length (FL) and fiber strength (FS) in F6 - F7 generation (2009 and 2010)

Genotype
F6 Generation F7 Generation

FF (mic.) FL (mm) FS (g tex-1) FF (mic.) FL (mm) FS (g tex-1)
‘Maraş92’ × ‘Sayar314’ 4.76b-e 29.08c-g 30.57b 4.90b-d 29.92bc 33.20ab

‘Maraş92’ × ‘TamcotSphinx’ 4.74c-e 30.12bc 33.15a 4.82c-e 29.09c-e 32.47a-c
‘Sayar314’ × ‘Stoneville453-I’ 4.39g 31.11ab 32.70a 4.68de 30.47ab 33.27ab
‘Sayar314’ × ‘Stoneville453-II’ 4.94a-c 29.67c-e 30.60b 5.19a 30.12bc 32.60a-c
‘Sayar 314’ × ‘TamcotCD3H’ 4.57e-g 29.55c-f 30.35b 4.87c-e 29.86bc 32.30a-d
‘Sayar 314’ × ‘TamcotHQ95’ 4.49fg 29.78cd 30.08b 4.70de 29.74bc 31.22a-d
‘Sayar 314’ × ‘Tamcot Luxor’ 4.57e-g 29.37c-f 30.35b 4.73de 29.45b-d 30.70cd

Stoneville453 × ‘TamcotSphinx’ 5.04a 28.69d-g 29.73b 5.24a 27.99fg 30.95b-d
Stoneville453 × ‘TamcotSphinx-I’ 4.85a-d 29.06c-g 29.88b 4.65de 28.58d-g 30.95b-d

‘Stoneville453’ × ‘TamcotSphinx-II’ 4.75b-e 28.13g 30.45b 4.84c-e 28.55d-g 32.20a-d
‘Stoneville453’ × ‘TamcotSphinx-III’ 4.80a-e 29.15c-g 30.35b 4.84c-e 28.07e-g 31.45a-d
‘TamcotCD3H’ × ‘TamcotSphinx’ 4.99ab 29.82cd 30.50b 4.86c-e 29.88bc 31.95a-d
‘TamcotCD3H’ × ‘TamcotLuxor-I’ 5.02a 28.41fg 30.30b 5.15ab 28.05e-g 31.70a-d
‘TamcotCD3H’ × ‘TamcotLuxor-II’ 4.78b-e 28.82d-g 29.22bc 4.78de 29.08c-f 31.25a-d
‘TamcotCD3H’ × ‘TamcotLuxor-III’ 4.76b-e 28.53e-g 30.55b 4.70de 27.98g 32.55a-c

‘Carmen’ 4.78b-e 31.44a 32.65a 4.62e 31.22a 33.40a
‘Çukurova 1518’ 4.68d-f 29.38c-f 27.80c 5.05a-c 29.35cd 30.07d

Mean 4.80 29.40 30.50 4.90 29.30 31.90
F(genotype) * * * * * *

LSD 0.235 1.212 1.652 0.259 1.099 2.366
*Different letters between genotypes denote significant differences (LSD test, p < 0.05)
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of FL. This could be because of cultural practice and geno-
type × environment interactions rather than VW. While 
genotypes tolerant to VW had also high FS values, the 
lowest FS value was obtained from susceptible ‘Cukurova 
1518’ control variety (Tab. 3). Simsek and Sahin (1980) 
and Yelin and Ersan (1985) reported that VW negatively 
affected fiber quality and besides fiber technological prop-
erties were not well in resistant varieties. Kechagia and 
Xanthpoulus (1998) and Azaddisfani and Zangi (2007) 
revealed that FL was effected fewer than VW, variation of 
FF was substantially dependent on varieties and effect VW 
on FS changed according to the varieties. Aguado et al. 
(2010) who reported that in natural infested disease dif-
ferences among the genotypes were significant in variance 
analysis regarded with fiber characteristics. Especially the 
difference between FF and FL parameters were originated 
from genotype × environment interaction. Arabsalmani et 
al. (2011) who reported that VW decreased FF, FL and 
FS.

Conclusions

As a result, a major of genotypes developed were de-
tected as tolerant as ‘Carmen’ variety to VW. At the same 
time, breeding lines were determined to be promising with 
regards to parameters such as SCY, GP and FS. By being 
transferred to the next generation, the performances of 
genotypes, tolerant to VW, yielding and having well fi-
ber quality properties must be seen in macro plots. As is 
known, using breeding lines having new combinations ob-
tained from genetically different parents will decrease the 
susceptibility to biotic and abiotic stress factors in breed-
ing programs that will be formed. 
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