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Table 1. Wheat genotypes used in the experiment
G5 ojlad 0,7

Zarrin/SW89.306/Borl95

1

2. Alamoot/3/Azd/Tob//Chb

3. Alamoot/4/Spb"s'//K 1349/Go/3/V e€'s"

4. Zarrin/3/Azd/Tob//Chb

5. Alvand/3/Azd/Tob//Chb

6. Gaspard//F-Gy54/1-70-8

7. Gaspard/3/ FIt//Ombul/Alamo

8. Gaspard/5/FIn/Acc//Anal3/Pew"s'/4/F12.71/Coc//Cno79

9. Gaspard/3/Ald"s"/Snb"s"//Zarrin

10. Owl, 85224*-3H-* 0-*HOH/4/ Sph"s'//K 1349/Go/3/V ee's"

11 Charger/Alamoot

12. Charger/Zarrin

13. Charger/Owl, 85224* -3H-* 0-*HOH

14. Rialto/Alvand

15. Hys//Drc*2/7¢/3/2* Rsh/4/1-12577/5/Opata* 2/Wulp

16. Spn/Mcd//Camal3/Nzr/4/Ald"s"/Snb"s"/5/Opata* 2/Wulp

17. Spn/Mcd//Camal3/Nzr/4/Ald"s"/Snb"s"/5/Cathird

18. Spn/Mcd//Camal3/Nzr/4/Ald"s"/Snb"s"/5/Y aco/2* Parus

19. F-Gy54//K ea's'/Ghk"s"/3/Gascogne

20. F-Gy54/1-70-8/3/Y aco/2* Parus

21. F-Gy54/1-70-8/3/Rsk/CA8055//Cham6

22. FIt//Ombul/Alamo/5/Omid/4/Bb/K al//Ald/3/Y 50E/3* K al//Emu
23. FIn/Acc//Anal3/Pew"s"/4/F12.71/Coc//Cno79/5/Rsk/CA8055//Cham6
24, FIn/Acc//Anal3/Pew"s"/4/F12.71/Coc//Cno79/5/0mid/4/Bb/K al//Ald/3/Y 50E/3* Kal //Emu
25. FIn/Acc//Anal3/Pew"s"/4/F12.71/Coc//Cno79/5/Gascogne

26. Viking/Inia/5/Omid/4/Bb/K al//Ald/3/Y 50E/3* K al//Emu

27. Ald"s"/Snb"s"//Zarrin/3/Y aco/2* Parus

28. Ald"s"'/Snb"s"//Zarrin/5/0Omid/4/Bb/K al//Ald/3/Y 50E/3* Kal//Emu
29. Batera//Buc/To 173/3/Opata* 2/Wulp

30. Batera//Buc/To 173/3/Catbird
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Table 2. Effect of drought stress on different traits of wheat genotypes
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Table 3. Mean grain yield and drought tolerance indices of studied wheat genotypes under irrigated and rainfed

conditions
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Table 4. Colrrelatlon (é(_)efflment between grain yields under irrigated (Y p) and rainfed (Ys) conditions and drought
tolerance indices
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Table 5. Eigen values, percent of variation, cumul ative percentage and eigen vectors for drought tolerance indices
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Figure 1. Biplot drawn based on the first and second components obtained from principal component analysis using
drought tolerance indices and grain yield of genotypes under irrigated (Y p) and rainfed (Ys) conditionsin studied

wheat genotypes
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Figure 2. Dendrogram of studied wheat genotypes based on dr edght tolerance indices and grain yield of genotypes
under irrigated (Y p) and rainfed (Y's) conditions


http://dx.doi.org/10.29252/jcb.9.23.9
http://jcb.sanru.ac.ir/article-1-869-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-04 |

[ DOI: 10.29252/jch.9.23.9]

\Vd St i 4y oot gl jadli jleolatel b paiS slacwisss 5l (S 0 (S 4 oo obj)l

&l

Ahari, D.S. 2006. Evaluation of drought stress tolerance in durum elite wheat genotypes. Iranian

Journal of Agricultural Science, 8: 30-45 (In Persian). ] )

Alipour, M., G. Ranjbar, S. Khavari-Khorasani and N. Babaeian-Jelodar. 2014. Evaluation of Drought

Tolerancein Maize Hybrids (Zea mays Ia_J Journal of Crop Breeding, 14: 41-53 (In Persian).

Choukan, R., A. Heidari, A. Mohammadi and M. Hadadi. 2008. Evaluation of drought tolerance in

%ram maize hybrids using drought tolerance indices. Plant and Seed, 24: 543-562 (In Persian).

houkan, R., T. Taherkhani, M.R. Ghannadha and M. Khodarahmi. 2006. Evaluation of drought
tolerance in grain maize inbred lines using drought tolerance indices. Iranian Journal of Crop

Sciences, 8: 79-89 (In Persian). o ) ) o

Eack, H.V. 1996. Effect of water deficit on yield and yield components and water use efficiency of

irrigated corn. Agronomy Journal, 78: 1083-1089.

Fernandez, G.C. 1992. Effective selection criteria for assessing plant stress tolerance. |nternational

symposium on adaptation of vegetable and other food crops to temperature water stress, 257 pp.

Fisher, F.A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. |. gan yield

responses. Australian Journal of agricultural research, 30:; 1001-1020.

Golabadi, M., A. Arzani and S.A.M. Mirmohamadi maibody. 2006. Assessment of drought tolerance

in segregation population in durum wheat. African Journal of Agricultural Research, 1; 162-171.

Golparvar, A.R., . Mgjidi-Haravan, F. Darvish, A. Rezaie and A. Ghasemi- Pirbalouti. 2004. Genetic

assessment of some morpho-physiological traits in bread wheat under drought stress conditions.

Iranian Journal of Pajouhesh and Sazandegi, 62:90-95 (In Persian)

10.Kargar, SM.A., M.R. Ghannadha, R. Bozorgi-Pour and H.A. Babaei. 2004. An investigation of
drought tolerance indices in some soybean genotypes under restricted irrigation conditions. Iranian
Journal of Agricultural Science, 35: 129-142 (In Persian)

11. Khalilzade, G.H. and H. Karbalai-Khiavi. 2002. Investigation of drought and heat stress on advanced
lines of durum wheat. 7th Iranian congress of crop sciences, pp: 563-569.

12. Khodabandeh, N. 1990.Cereals. Sepeher Press, Tehran, Iran, JI) n Persian).

13. Koocheki, A.R., A. Yazdansepas and H.R. Nikkhah. 2005. Effects of termina drought on grain yield
and some morphological traits in wheat (Triticum aestivum L.) genotypes. Iranian Journal of Crop
Sciences, 8: 14-29.

14. Moghaddam, A. and M. Hadizadeh. 2002. Response of corn (zea mays L.) hybrids and their parental
lines to drought using different stress tolerance indices. Seed and Plant, 18: 255-272 (In Persian).

15. Mohammadnia, S., A. Asghari, O. Sofalian, H. Mohammaddoust-ChamanAbad and R. Karimizadeh.
2016. Evaluation of Durum Wheat Lines using Drought Stress Indices. Journa of Crop Breeding, 14:
41-53 (In Persian).

16. Quisenberry, J.E. 1982. Breeding for drought resistance and plant water use efficiency. In: Christain,
Breeding plants for less favorable environments, 193-212 pp.

17. Radmehr, M.Gh.A. and A.R. Kajbaf. 1996. Effect of heat stress on yield and yield component in 25
wheat genotypes. Seed and Plant, 12: 13-23 (In Persian).

18. Rosidli, A. and J. Hamblin. 1981. Theoritical aspects of selection for yield in stress and non-stress
environment. Crop Science, 21: 943-946. ) o _

19. Sanjari, A.Gh. 1998. Evaluation of drought stress tolerant resources and wheat gleld stability in semi-
arid areain the country. 5th congress of agronomy and plant breeding, pp: 243-248. )

20. Shafazadeh, M., A. Yazdan Sepas, A. Amini and M. Ghanadha. 2004. Study of terminal drought
tolerance in promising winter and facultative wheat genotypes using stress susceptibility and tolerance
indices. Seed and Plant, 20: 57-71.

21. Sio-Se Mardeh, A., A. Ahmadi, K. Poustini and V. Mohamadi. 2006. Evaluation of drought resistance
indices under various environmental conditions. Field crop Research, 98: 222- 229. _

22. Srivastava, J.P., E. Acevedo and S. Varma. 1987. Drought tolerance in winter cereal. John Wiley and
Sons Ltd., Chichester, 343pp.

A D P

© © N o O


http://dx.doi.org/10.29252/jcb.9.23.9
http://jcb.sanru.ac.ir/article-1-869-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-04 |

[ DOI: 10.29252/jch.9.23.9]

Journal of Crop Breeding Vol. 9, NO. 23, AUIUMN 2007 ... ... et ittt ittt ettt et e et et r et et e et et et te et et et teeee e e e eeereana 17

Evaluation of Drought Tolerancein Some Wheat Genotypes using Drought
Tolerance Indices

M orteza Kamrani!, Abbas Farzi? and Manuchehr Shiri®

1- Assistant Professor, University of Mohaghegh Ardabili, (Corr%pondingf author: kamrani @uma.ac.ir)
2- Graduated M.Sc. Idamic Azad University, Ardabil branch
3- Assistant Professor, University of Mohaghegh Ardabili
Received: March 9, 2015 Accepted: July 13, 2016

Abstract

In order to determine suitable drought tolerance indices and to identify drought tolerant
wheat genotypes, an experiment was conducted at the experimental field of Ardabil Agricultura
Research Station in 2010-11 cropping season. Thirty wheat genotypes were evaluated in a
randomized complete block design with three replications under stress as well as non-stress
conditions. Drought tolerance indices including TOL, SSI, MP, GMP, STI and Harm and
variance percent of traits were calculated. Results showed that traits of plant weight, peduncle
length, peduncle weight, grain weight per spike, grain yield and one thousand grain weight were
diminished significantly under drought stress conditions. According to correlation between
drought tolerance indices and grain yield under stress and non-stress conditions, drought indices
of MP, GMP, Harm and ST1 exhibited a high correlation with grain yield under both conditions.
These indices were determined as the best indices for selecting genotypes with high yield
potential under both stress or non-stress conditions (group a genotypes). Results using MP,
GMP, STI and Harm indices reveal ed that genotypes 3, 5, 9 and 13 as tolerant and 7, 12, 16 and
28 are sensitive to drought conditions. Based on results of SSI and TOL indices genotypes 8, 9,
12, 18, 19 and 30 were tolerant and genotypes 1, 10, 15 and 25 were sensitive to drought stress
conditions. Cluster analysis with Ward's method based on drought tolerance indices separated
tolerant and sensitive genotypes in five different groups. Based on the results, genotypes 3, 5
and 9 were recognized as suitable for both conditions.

Keywor ds: Drought stress, Drought tolerance indices, Grain yield, Wheat
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