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Abstract 

The present study was conducted with diploid (Einkorn), tetraploid (Ege 88, Akçakale 2000, Alibaba, 
Tüten, Şölen 2002) and hexaploid (Kaşifbey 95, Menemen, Saar, Cumhuriyet 79, Basribey 95) wheat 
cultivars to investigate the effects of different irrigation water salinity (ECi) levels (0.5 [control], 2, 4, 
8, 12, 16, 20, 30, 40 dS/m) generated as to have a SAR value below 3 on germination ratio and 
germination power. Experiments were conducted in randomized plots design with 3 replications. 

Variance analyses revealed that irrigation water salinity levels, wheat ploidy levels, cultivars, 
“cultivar x salinity level” and “salinity level x ploidy level” interactions had significant effects on 
germination ratio and germination power (p< 0.05). Effects of irrigation water salinity levels on 
germination ratio and germination power varied with cultivars and decreasing germination ratio and 
germination power values were observed in cultivars with increasing salinity levels. Considering the 
greatest irrigation water salinity level of 40 dS/m, it was observed that hexaploid cultivars had the 
greatest tolerance and they were respectively followed by tetraploid and diploid wheat cultivars. 
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1. INTRODUCTION  

As it is in the entire world, wheat is the most common cereal produced and consumed in Turkey. 
Besides uses as human food as macaroni, bulgur, bread and other baked products, wheat is also used 
raw material in feed industry and bio-ethanol production. Within Triticum cultivar of Poaceae family, 
there are wheat cultivars at 3 different ploidy levels (Triticum monococcum (diploid: AA), Triticum 
turgidum L. (tetraploid: AABB) and Triticum aestivum L. (hexaploid: AABBDD)). Economic 
tetraploid and hexaploid wheat production are widely performed throughout the world. On the other 
hand, diploid wheat is locally produced in small quantities in Turkey and some Middle-East countries.   

Low quality irrigation waters have various negative impacts on both cultivation lands and plants. 
Salinity has osmotic and toxic effects on plants and significantly effects plant nutrient uptake (Lewitt 
1980). While the osmatic and plant nutrient uptake effects are considered as secondary impacts, toxic 
effects are considered as primary salt damages. Besides osmatic and ionic stress, salinity also results in 
hormonal imbalance and negatively affects plant growth and development (Ashraf and Foolad 2007). 
Kanber and Ünlü (2010) indicated increasing difficulties in plant water uptake from the soil with 
increasing soil salt concentrations and reported degraded soil structure and regressed plant growth 
with salinity. In culture crops, increasing ambient salinity result in reduced yield and plant resistance 
levels. Ayers and Westcot (1989) reported threshold ECi value as 4 dS/m for salt-resistant bread wheat 
cultivars and as 3.8 dS/m for durum wheat cultivars. The threshold ECi value at which yield loss 
reaches to 50% was reported as 8.7 dS/m for bread wheat cultivars and as 10 dS/m for durum wheat 
cultivars. Considering the soil salinity (ECe), the threshold value without a yield loss was indicated as 
6 dS/m for bread wheat cultivars and as 5.7 dS/m for durum wheat cultivars. The ECe value for 50% 
yield loss was reported as 13 dS/m for bread wheat cultivars and as 15 dS/m for durum wheat 
cultivars.  
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The reasons for yield losses in plants grown over saline lands are indicated as distortions in plant ion 
balance with the toxic impacts of excessive Na and Cl concentrations, the problems experienced in 
nutrient uptake and transport to different regions of the plant, distortions in photosynthesis, respiration 
and other physiological processes (Flowers and Yeo 1981, Leopold and Willing 1984, Kalefetoğlu and 
Ekmekçi 2005). In plants under salt stress, excess NA accumulation may restrict K intake (Siegel et al. 
1980), Cl may hinder NO3 intake (İnal et al. 1995) and ultimately alter the plant ion balance. Salt stress 
may sometimes result in total die out of plants, may hinder plant growth based on salt stress and plant 
resistance and may result in necrosis over leaves, chlorosis, pollination disorders, small fruit sizes, low 
quality and yield losses (Özcan et al. 2001). Soil salt concentration effect plant growth at different 
levels and different plants may present different responses against soil salinity (Kara et al. 2011). 
Salinity is one the most significant environmental factors effecting simultaneous germination in arid 
and semi-arid regions (Demir et al. 2003). In salinity researches carried out to determine plant 
response to salt stress, germination and seedling developing stages were much considered (Van Hoorn 
et al. 2001). The present study was conducted to investigate the effects of different irrigation water 
salinity levels on germination ratio and germination power of wheat cultivars with different ploidy 
levels.   

 

2. MATERIAL AND METHOD 

The present study was conducted in 2015 at experimental laboratory of Lapseki Vocational Collage of 
Çanakkale Onsekiz Mart University. The diploid (Einkorn), tetraploid (Ege 88, Akçakale 2000, 
Alibaba, Tüten, Şölen 2002) and hexaploid (Kaşifbey 95, Menemen, Saar, Cumhuriyet 79, Basribey 
95) wheat cultivars were sued as the plant material of the study. Experiments were conducted in 
randomized plots design with 3 replications. 

Different irrigation water salinity levels (0.5 [control], 2, 4, 8, 12, 16, 20, 30, 40 dS/m) were generated 
by using different salt sources (NaCl, MgCl2, CaCl2) as to have a SAR value less than 3. Ca/Mg ratio 
was also tried to be less than 1. For each genotype, 20 seeds were placed in petri dishes (9 cm 
diameter) with Whatman No.1 filter paper. Then, 10 ml salt solutions with different salinity levels 
were added to petri dishes and they were sealed with parafilm to prevent evaporation. Seeds were kept 
in petri dishes with different salt concentrations for 7 days under laboratory conditions and germinated 
seeds were counted in every day. Observations were performed at the same hour of the day. The seeds 
were accepted as germinated when 3 rootlets were observed at least in 1 cm. Germination ratios were 
calculated for each petri dish (Atak et al. 2006). The germination ratio of the third day was considered 
as germination ratio and the germination ratio of the seventh day was considered as germination 
power.  

Resultant data were subjected to variance analysis with JMP 5 statistical software and treatments 
means were compared with Tukey test.   

 

3. RESULTS  

Variance analyses revealed that irrigation water salinity levels, wheat ploidy levels and “salinity level 
x ploidy level” interaction had significant effects on germination ratio and germination power (p< 
0.05) Mean groupings of Tukey test are provided in Table 1 and 2.  

Effects of irrigation water salinity levels on germination ratio and germination power of diploid wheat 
were found to be significant (p< 0.05). Tukey test groups are provided in Table 3.  

Irrigation water salinity levels, cultivar and “cultivar x salinity level” interactions had significant 
effects on germination ratio and germination power of tetraploid wheat (p< 0.05). Tukey test groups 
are provided in Table 4 and 5.  

Variance analyses revealed that irrigation water salinity levels, cultivar and “cultivar x salinity level” 
interactions had significant effects on germination ratio and germination power of hexaploid wheat 
(p< 0.05). Tukey test groups are provided in Table 6 and 7.  
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With regard to germination ratio, when the “salinity level x ploidy level” interactions were assessed, it 
was observed that hexaploid wheat was more tolerant than diploid and tetraploid wheat. While 
hexaploid wheat was negatively affected from the greatest dose of 40 dS/m, diploid and tetraploid 
wheat were negatively affected from 30 and 40 dS/m levels. Considering the germination ratio of 
ploidy levels, it was observed that hexaploid wheat had the greatest tolerance and it was respectively 
followed by diploid and tetraploid wheat (Table 1, 2). With regard to germination power, when the 
“salinity level x ploidy level” interactions were assessed, it was observed that hexaploid, diploid and 
tetraploid wheat were negatively affected at the greatest ECi level of 40 dS/m. Considering the 
germination power of ploidy levels, it was observed that hexaploid wheat had the greatest tolerance 
and it was respectively followed by diploid and tetraploid wheat (Table 1, 2).  

The effects of different irrigation water salinity levels on germination ratio and germination power of 
diploid wheat varied based on cultivars. Increasing irrigation water salinity levels decreased 
germination ratio and germination powers. The ECi levels of 30 and 40 dS/m had the greatest impact 
on germination ratio and 40 dS/m irrigation water salinity level had the greatest impact on germination 
power (Table 3). 

The effects of different irrigation water salinity levels on germination ratio and germination power of 
tetraploid wheat also varied based on cultivars and decreasing germination ratio and germination 
powers were observed with increasing irrigation water salinity levels. With regard to germination 
ratio, the cultivars Akçakale 2000 and Alibaba exhibited higher tolerance to increasing irrigation water 
salinity levels and the greatest effects were observed in cultivars Tüten, Ege 88 and Şölen 2002. With 
regard to germination power, the cultivars Akçakale 2000, Alibaba, Ege 88 and Tüten exhibited 
greater tolerance to increases in irrigation water salinity levels than the cultivar Şölen 2002 and the 
greatest effects were observed in cultivar Şölen 2002. The irrigation salinity levels with the greatest 
effects both on germination ratio and germination power were identified as 30 and 40 dS/m for Şölen 
2002 cultivar and as 40 dS/m for the other cultivars (Table 4, 5). 

The effects of different irrigation water salinity levels on germination ratio and germination power of 
hexaploid wheat varied based on cultivars and decreasing germination ratio and germination powers 
were observed with increasing irrigation water salinity levels. The cultivars Kaşifbey 95, Saar, 
Cumhuriyet 79 and Basribey 95 exhibited higher tolerance to increasing irrigation water salinity levels 
than the cultivar Menemen and the greatest effects were observed in Menemen cultivar. The irrigation 
salinity levels with the greatest effects both on germination ratio and germination power were 
identified as 30 and 40 dS/m for Menemen cultivar and as 40 dS/m for the other cultivars (Table 6, 7). 

Considering the greatest irrigation water salinity level of 40 dS/m, the hexaploid cultivars were 
identified as the most tolerant ones and they were respectively followed by tetraploid wheat and 
diploid wheat (Table 1, 2). 

In general, contrary to findings of previous researchers indicating that regress in germination ratio was 
observed at lower salinity levels (Mesta 1995, Çavdar 1997, Konak et al. 1999, Kara et al. 2011), the 
regress started at 30 dS/m salinity level in this study and this was considered to be resulted from low 
SAR values (SAR < 3 dS/m) of the present study.  

 

4. DISCUSSION 

The different responses to salinity levels were mostly because of genetics of the cultivars. The primary 
reason for negative effects of high salt concentrations in germination period was the inhibition of 
water intake of seed for germination (Mansour 1994).  

It was indicated in previous studies that normal cell metabolism was hindered by reactive oxygen 
species formed under salt stress, lipids and proteins were impaired and DNA mutations were observed 
under salt stress (Dat et al. 2000, Implay 2003), salt stress also resulted in cell nucleus deformations 
(Katsuhara and Kawasaki 1996), activation or inactivation of genes required for some proteins (Alfieri 
and Petronini 2007), structural deformations in nucleus (Werker et al. 1983). The damages exerted on 
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cell nucleus and chromosomes negatively affect cell division and consequently germination of the 
seeds.  

SAR values, one of the most significant parameter in assessment of irrigation water quality, were 
mostly disregarded in majority of previous salinity researches. These studies mostly focused on 
sodium damage. However, there are other salt types in natural irrigation waters (like MgCl2, MgCO3, 
MgSO4, CaCl2, CaCO3, CaSO4) other than sodium salt (NaCl).  

Current findings comply with the results of previous researchers (Pujol et al. 2000, Tobe et al. 2001, 
Rubio-Casal et al. 2003, Datta et al. 1999, Mamoodzadeh et al. 2013, Yang et al. 2014) indicating 
decreasing germination ratios with increasing salinity levels. 

Current findings were also supported by the results of earlier studies (Dubcovsky and Dvorak 2007, 
Munns and Tester 2008, Feldman et al. 2012, Yang et al. 2014) indicating increasing physiological 
and ecological adaptation with increasing ploidy levels in wheat and reporting higher adaptation 
capacities for hexaploid wheat than for diploid and tetraploid wheat.  

As to conclude, when the irrigation water SAR value was kept under 3 dS/m, negative effects of 
irrigation water salinity on germination ratio and germination power started at 30 dS/m level and 
hexaploid wheat was more tolerant to salinity and it was followed respectively by tetraploid and 
diploid wheat.  

 

ACKNOWLEDGEMENT 

This work was supported by Çanakkale Onsekiz Mart University Scientific Research Coordination 
Unit. Project number: FBA-2015-467 

 

REFERENCES 

Alfieri, RR & Petronini, PG 2007, ‘Hyperosmotic stress response: comparison with other cellular 
stresses’. Pflugers Arch - Eur J Physiol  vol.454, pp.173–185. 

Ashraf, M & Foolad, MR 2007, ‘Improving Plant Abiotic-Stress Resistance by Exogenous 
Application of Osmoprotectants Glycine Betaine and Proline’, Environ. Exp. Bot., vol. 59, pp. 206–
216. 

Atak, M Kaya, MD Kaya, G Kıllı, Y & Çiftçi, CY 2006, ‘Effects of NaCl on the Germination, 
Seedling Growth and Water Uptake of Triticale’, Turk J Agric For., vol.30, pp.39-47. 

Ayers, RS  & Westcot, DW 1989, Water Quality for Agriculture, FAO Irrigation of the Drainage 
Paper, no.29, FAO, Rome. 

Çavdar, H 1997, ‘Bazı Yerel ve Islah Edilmiş Makarnalık Buğday Çeşitlerinde (Triticum durum Desf.) 
Tuz ve Su Stresinin Karbonhidrat ve Proline Etkilerinin İncelenmesi’, MSc thesis, Çukurova 
University, Adana. 

Dat, J Vandenabeele, S Vranova, E Van Montagu, M Inze, D & Van Breusegem, F 2000, ‘Dual action 
of the active oxygen species during plant stress responses’, Cell. Mol.Life Sci., vol.57, pp.779-795. 

Datta, JK Nag, S Banarjee, A & Mondal, NK 1999, ‘Impact of Salt stress on five varieties of wheat 
(Triticum aestivum L.) cultivars under laboratory conditions’,  J. Appl. Sci. Environ. Manage, vol.13. 
no.3, pp.93-97.  

Demir, I Mavi, KM & Okçu, G 2003, ‘Effect of Salt Stress on Germination and Seedling Growth in 
Serially Harvested Aubergine (Solanum melongena L.) Seeds During Development’, Israel J. Plant 
Sci., vol.51, pp.125-131. 

Dubcovsky, J & Dvorak, J 2007, ‘Genom plasticity a key factor in the success of polipoid wheat under 
domestication. Science’ , vol.316, no.5883, pp.1862-1866. 



Agriculture & Food 
ISSN 1314-8591, Volume 4, 2016 

Journal of International Scientific Publications
www.scientific-publications.net

 

Page 437 
 

Feldman, M Levy, AA Fahima, T Korol, A 2012, ‘Genomic asymetry in allopolyploidplants: Wheat as 
a model’, J. Exp. Bot., vol.63, no.14, pp.5045-5059. 

Flowers, TJ &Yeo, AR 1981, ‘Variability in the Resistance of Sodium Chloride Salinity Within Rice 
(Oryza sativa L.) Varieties’, New Phytol, vol.88, pp.363-373. 

Inal, A Gunes, A & Aktas, M 1995, ‘Effects of Chloride and Partial Substitution of Reduced Forms of 
Nitrogen for Nitrate in Nutrient Solution of The Nitrate,Total Nitrogen and Chlorine Contents of 
Onion’, Journal of Plant Nutrition, vol.18, pp.2219- 2227. 

Implay, JA 2003, ‘Pathways of oxidative damage’, Annu. Rev. Microbiol., vol.57, pp.395-418. 

Kalefetoğlu, T & Ekmekçi, Y 2005, ‘The Effect of Drought on Plant and Tolerance Mechanisms’, 
Gazi University Journal of Nat. Sci., vol.18, no.4, pp.723-740. 

Kanber, R & Ünlü, M 2010, Water and Soil Salinity in Agriculture, Çukurova University, Adana. 

Kara, B Akgün, İ & D 2011, ‘Tritikale Genotiplerinde Çimlenme ve Fide Gelişimi Üzerine 
Tuzluluğun (NaCl) Etkisi, Selçuk Tarım ve Gıda Bilimleri Dergisi, vol.25, no.1, pp.1-9. 

Katsuhara, M & Kawasaki, T 1996, ‘Salt stress induced nuclear and DNA degradation in meristematic 
cells of barley roots’, Plant Cell Physiol., vol.37, no.2, pp.169-173. 

Konak, C Yılmaz, R & Arabacı, O 1999, ‘Ege Bölgesi Buğdaylarında Tuza Tolerans. Tr. J. of 
Agriculture and Forestry, vol.5, pp.1223-1229. 

Leopold, AC & Willing, RP 1984, Evidence of Toxicity Effects of Salt on Membranes. In: Salinity 
Tolerance in Plants, (eds. R.C. Staples and G.H. Toenniessen) 

Lewitt, J 1980, Responses of Plants to Environmental Stresses, Vol.II, (2nd ed.) Academic Press, New 
York 

Mamoodzadeh, H Khorasani, FM & Besharat, H 2013, ‘Impact salt stress on seed germination indices 
of five wheat cultivars’,  Annals of Biological Research, vol.4, no.6, pp.93-96. 

Mansour, MMF 1994, ‘Changes in Growth, Osmotic Potential and Cell Permeability of Wheat 
Cultivars Under Salt Stress’,  Biol Plant, vol.36, pp.429-434.  

Mesta, B 1995, “Buğday ve Arpa Çeşitlerinin Tuzluluğa Tepkileri Üzerine Araştırma”, MSc thesis, 
Ankara University, Ankara. 

Munns, R & Tester, M  2008, ‘Mechanism of salinity tolerance’, Annu. Rev. Plant Biol., vol.59, 
pp.651-681. 

Pujol, AJ & Ramiraz-Diaz, L 2000, ‘Recovery germination from different osmotic conditions by four 
halophytes from southeastern Spain’, Annals Botany, vol.85, pp.279-286. 

Rubio-Casal, AE Castillo, JM  Luque & CJ Figueroa, ME 2003, ‘Influence of salinity on germination 
and seeds viability of two primary colonizers of Mediterranean salt pans’, Journal of Arid 
Environment, vol.53, pp.145-154. 

Siegel, SM Siegel, BZ Massey, J Lahne & P Chen, J 1980, ‘Growth of Corn in Saline Water’, Physiol 
Plant, vol.50, pp.71-73. 

Tobe, K Zhang, L Qui, GY Schimizu, H & Omasa, K 2001, ‘Characteristics of seed germination in 
five non halophytic Chinese desert shrup species’, Journal Arin Environment, vol.47, pp.191-201.  

Van Hoorn, JW Katerji, N Hamdy, A & Mastrorilli, M 2001, ‘Effect of Salinity on Yield and Nitrogen 
Uptake of Four Grain Legumes and on Biological Nitrogen Contribution From the Soil’, Agric Water 
Manag, vol.51, pp.87–98. 

Werker, E Lerner, HR Weimberg, R & Poljakoff-Mayber, A 1983, ‘Structural changes occurring in 
nuclei of barley root cells in response to a combined effect of salinity and ageing’, Amer. J. Bot., 
vol.70, pp.222-225. 



Agriculture & Food 
ISSN 1314-8591, Volume 4, 2016 

Journal of International Scientific Publications
www.scientific-publications.net

 

Page 438 
 

Yang, C Zhoa, L Zhang, H Yang, Z Wang, H Wen, S Zhang, C Rustgi, S von Wettstein, D Liu, B 
2014, ‘Evolution of physiological responses to salt stress in hexaploid wheat’, PNAS (August 12), 
vol.111, no.32, pp.11882-11887   

 
  



Agriculture & Food 
ISSN 1314-8591, Volume 4, 2016 

Journal of International Scientific Publications
www.scientific-publications.net

 

Page 439 
 

Table 1. Tukey groups of germination ratio (%) at different ploidy levels of wheat under different 
salinity levels of irrigation water 

 

* Levels not connected by same letter are significantly different, Alpha=0,05  Q=3,89741 

** Levels not connected by same letter at same line are significantly different, Alpha=0,05   
Q=2,40999 

*** Levels not connected by same letter at same column are significantly different, Alpha=0,05   
Q=3,23076 

 

Table 2. Tukey groups of germination power (%) at different ploidy levels of wheat under different 
salinity levels of irrigation water 

 

* Levels not connected by same letter are significantly different, Alpha=0,05  Q=3,89741 

** Levels not connected by same letter at same line are significantly different, Alpha=0,05   
Q=2,40999 

*** Levels not connected by same letter at same column are significantly different, Alpha=0,05   
Q=3,23076 

 
  

Salinity Levels (dS/m) Ploidy levels 

Hexaploid Tetraploid Diploid Means 

0 100,00 a* 100,00 a   98,67 a 99,56 A*** 

2 100,00 a 100,00 a   98,00 a 99,11 A 

4 100,00 a 100,00 a   95,67 a 98,33 A  

8 100,00 a 100,00 a   95,33 a 98,11 A 

12 100,00 a 100,00 a   92,00 a 97,11 A 

16 100,00 a 100,00 a    97,33 a 98,56 A 

20 100,00 a   96,67 a   89,67 a  94,56 A 

30   99,00 a   66,67 b   66,00 b 73,89 B 

40   40,33 c   23,33 d     8,33 e 24,00 C 

Means   91,33 A**   87,41 B    82,33 C 

Salinity Levels (dS/m) Ploidy levels 

Hexaploid Tetraploid Diploid Means 

0 100,00 a* 100,00 a 100,00 a 100,00 A 

2 100,00 a 100,00 a 100,00 a 100,00 A 

4 100,00 a 100,00 a 100,00 a 100,00 A  

8 100,00 a 100,00 a 100,00 a 100,00 A 

12 100,00 a 100,00 a 100,00 a 100,00 A 

16 100,00 a 100,00 a  100,00 a 100,00 A 

20 100,00 a 100,00 a 100,00 a  100,00 A 

30   99,00 a 100,00 a 89,00 ab 96,00 A 

40   76,67 b 36,67 c 17,33 d 43,56 B*** 

Means   97,30 A** 92,96 B  89,60 C 
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Table 3. Tukey groups of germination ratio (%) and germination power (%) of diploid wheat under 
different salinity levels of irrigation water 

 

Alpha= 0,050   Q=3,50384 * Levels not connected by same letter at same column are significantly 
different 

 

 

Table 4. Tukey groups of germination ratio (%) of tetraploid wheat varieties under different salinity 
levels of irrigation water 

 

Alpha=0,050   Q= 4,0857      * Levels not connected by same letter are significantly different 

 

Table 5. Tukey groups of germination power (%) of tetraploid wheat varieties under different salinity 
levels of irrigation water 

 

Alpha=0,050   Q= 4,0857      * Levels not connected by same letter are significantly different 

 

Salinity levels (dS/m) Germination ratio (%) Germination power (%) 
 100,00 a* 100,00 a* 
2 100,00 a 100,00 a 
4 100,00 a  100,00 a 
8 100,00 a 100,00 a 
12 100,00 a 100,00 a 
16 100,00 a 100,00 a 
20   96,67 a 100,00 a 
30   66,67 b 100,00 a 
40   23,33 c   36,67 b 

Salinity levels 
(dS/m) 

  Varieties

Akçakale 2000  Alibaba  Tüten  Ege 88  Şölen 2002 

0  100,00 a*  100,00 a 100,00 a 100,00 a 93,33 a 
2  100,00 a  100,00 a 100,00 a  96,67 a 93,33 a 
4  100,00 a  100,00 a  96,67 a  93,33 a 88,33 ab 
8    98,33 a  100,00 a  96,67 a  86,67 ab 90,00 ab 
12  100,00 a   76,67 a‐c  93,33 a 100,00 a 96,67 a 
16    96,67 a   96,67 a 100,00 a  96,67 a 96,67 a 
20    98,33 a   83,33 a‐c  96,67 a  83,33 a‐c 86,67 ab 
30    81,67 a‐c   81,67 a‐c  60,00 cd  66,67 bc 40,00 de 
40      3,33 g     0,00 g  30,00 ef    6,67 g  1,67 g 

Salinity levels 
(dS/m) 

  Varieties
Akçakale 2000  Alibaba Tüten Ege 88 Şölen 2002 

0  100,00 a*  100,00 a 100,00 a 100,00 a 100,00 a 
2  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
4  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
8  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
12  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
16  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
20  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
30  100,00 a  100,00 a  90,00 a  90,00 a  65,00 b 
40      3,33 d      6,67 d  43,33 c  30,00 c    3,33 d 
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Table 6. Tukey groups of germination ratio (%) of hexaploid wheat varieties under different salinity 
levels of irrigation water 

 

Alpha=0,050   Q= 4,0857       Levels not connected by same letter are significantly different 

 

Table 7. Tukey groups of germination power (%) of hexaploid wheat varieties under different salinity 
levels of irrigation water 

 

Alpha=0,050   Q= 4,0857       Levels not connected by same letter are significantly different 

Salinity levels 
(dS/m) 

Varieties
Saar  Basribey 95 Cumhuriyet 79 Kaşifbey 95 Menemen 

0  100,00 a*  100,00 a 100,00 a 100,00 a 96,67 a 
2  100,00 a  100,00 a 100,00 a 100,00 a 96,67 a 
4  100,00 a  100,00 a 100,00 a 100,00 a 96,67 a 
8  100,00 a  100,00 a 100,00 a 100,00 a 95,00 a 
12  100,00 a  100,00 a 100,00 a 100,00 a 96,67 a 
16  100,00 a  100,00 a 100,00 a 100,00 a 91,67 a 
20  100,00 a    96,67 a 100,00 a  98,33  a 90,00 a 
30  100,00 a    86,67 a  86,67 a  81,67  a 65,00 b 
40   53,33 b    43,33 bc  56,67 b  18,33 b 30,00 cd 

 

Salinity levels 
(dS/m) 

Varieties
Saar  Basribey 95 Cumhuriyet 79 Kaşifbey 95 Menemen 

0  100,00 a*  100,00 a 100,00 a 100,00 a 100,00 a 
2  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
4  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
8  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
12  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
16  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
20  100,00 a  100,00 a 100,00 a 100,00 a 100,00 a 
30  100,00 a  100,00 a 100,00 a 100,00 a  95,00 ab 
40   90,00 b    90,00 b  86,67 b  41,67 d  75,00 c 

 


