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مرتبط با خشكي 
Effect of drought and salinity stresses on quality related traits in bread wheat

(Triticum aestivum L.) varieties
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-١شكل 
Fig. 1. Protein percentage, grain yield and 1000-kernel weight of wheat varieties under normal and drought

and salinity stresses conditions
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Fig. 3. Gliadin trait of wheat varieties under normal and drought and salinity stresses conditions
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Fig. 4. Gluten index of wheat varieties under normal and drought and salinity stresses conditions
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Fig. 5. Falling number of wheat varieties under normal and drought and salinity stresses conditions

)Gooding et al., 2003 (
خشـكي م تـنش  

٢٨تــا ١٥كر
.مي

أثير 
 .

نيـز  نشاسته
 .

). -٦شــكل (تقســيم شــدند 

سـاير  .ترين پايينبا 

 .
بـــهكمتـــر

 .

)Donelson and Gaines, 1998Kaldy et al., 1991; .(
ــتقيمي ــر مس غي

.
نتيجه

)ثانيه(
Falling number (Se)

Normal
800700600500400

D
ro

ug
ht

900

800

700

600

500

400

Bulani

Shole

Roshan

Falat

Afghani

Mahuti

Kavir

Arvand

Khazar

Bafghi

Normal

750700650600550500450400

Sa
lin

ity

850
800
750

700

650

600
550
500

Bulani

Shole

Roshan

Falat

Afghani

Mahuti

Kavir
Arvand

Khazar
Bafghi

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
84

.7
.3

.6
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

6-
02

-1
6 

] 

                            12 / 16

https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.3.6.2
http://agrobreedjournal.ir/article-1-319-fa.html


"..."

٢٦٤

-٦شكل 
Fig. 6. Hardness index of wheat varieties under normal and drought and salinity stresses conditions

) (كمتر 
) (

 .

 .

ظــر مــيبــه ن. 

. به تنش مي

 .

. شت

. خشكي شاخص گلوتن كاهش يافت
) (

 .

 .
 .

 .

.

Hardness Index (%)

Normal

605550454035

Sa
lin

ity

60

55

50

45

40

35

Bulani
SholeRoshan

Falat

Afghni

Mahuti
Kavir

Arvand

Khazar
Bafgi

Normal

605550454035

65

60

55

50

45

40

35

Bulani
Shole
Roshan
Falat

Afghni

Mahuti
Kavir

Arvand

Khazar

Bafgi

D
ro

ug
ht

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
84

.7
.3

.6
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

6-
02

-1
6 

] 

                            13 / 16

https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.3.6.2
http://agrobreedjournal.ir/article-1-319-fa.html


١٣٨٤پاييز  ،٣هفتمجلد،"مجله"

٢٦٥

References
Blumenthal, C. S., I. L. Batey, F. Bekes, C. W. Wrigley and E. W. R. Barlow. 1990. Gliadin genes contain

heat-shock elements: possible relevance to heat-induced changes in grain quality. J. of Cereal Sci. 11:

185-187.

Blumenthal, C., F. Bekes, P. W. Gras, E. W. R. Barlow and C. W. Wrigley. 1995. Identification of wheat

genotypes tolerant to the effects of heat stress on grain quality. Cereal Chem. 72: 539-544.

Blumenthal, C., P. J. Stone, P. W. Gras, F. Bekes, B. Clark, E. W. R. Barlow, R. Appels and C. W.

Wrigley. 1998. Heat-shock protein 70 and dough-quality changes resulting from heat stress during grain

filling in wheat. Cereal Chem. 75: 43-50.

Cornish, G. B., D. J. Skylas, S. Siriamornpun, F. Bekes, O. R. Larroque, C. W. Wrigley and M. Wootton.

2001. Grain proteins as markers of genetic traits in wheat. Aust. J. Agric. Res. 52: 1161-1171.

Daniel, C. and E. Triboi. 2000. Effects of temperature and nitrogen nutrition on the grain composition of winter

wheat: effects on gliadin content and composition. J. of Cereal Sci. 32: 45-56.

Donelson, J. R. and C. S. Gaines. 1998. Starch-water relationships in the sugar-snap cookie dough system.

Cereal Chem. 75: 660-664.

Francois, L. E., E. V. Maas, T. J. Donovan and V. L. Youngs. 1986. Effect of salinity on grain yield and

quality vegetative growth and germination of semi-dwarf and durum wheat. Agron. J. 78: 1053–1058.

Gaines, C. S., P. L. Finney and L. C. Andrews. 1997. Influence of kernel size and shriveling on soft wheat

milling and baking quality. Cereal Chem. 74: 700-704.

Garcia del Moral, L. F., A. Boujenna, J. A. Yanez and J. M. Ramos. 1995. Forage production, grain yield

and protein content in dual-purpose triticale grown for both grain and forage. Agron. J. 87: 902-908.

Gibson, L. R., P. J. Mc Cluskey, K. A. Tilley and G. M. Paulsen. 1998. Quality of hard red winter wheat

grown under high temperature conditions during maturation and ripening. Cereal Chem. 75: 421-427.

Giornini, S. and G. Galili. 1991. Characterization of HSP-70 cognate proteins from wheat. Theor. Appl. Genet.

82: 615-620.

Gooding, M. J., R. H. Ellis, P. R. Shewry and J. D. Schofield. 2003. Effects of restricted water availability

and increased temperature on the grain filling, drying and quality of winter wheat. J. of Cereal Sci. 37:

295-309.

Graybosch, R. A., C. J. Peterson, D. R. Shelton and P. S. Baenziger. 1996. Genotypic and environmental

modification of wheat flour protein composition in relation to end use quality. Crop Sci. 36: 296-300.

Guttieri, M. J., J. C. Stark, K. O’Brien and E. Souza. 2001. Relative sensitivity of spring wheat grain yield

and quality parameters to moisture deficit. Crop Sci. 41: 327-335.

Huebner, F. R., T. C. Nelsen, O. K. Chung and J. A. Bietz. 1997. Protein distributions among hard red winter

wheat varieties as related to environment and baking quality. Cereal Chem. 74: 123-128.

Johnson, J. A., M. N. A. Khan and C. R. S. Sanchez. 1972. Wheat cultivars, environment and bread-baking

quality. Cereal Sci. Today 17: 323-326.

Kaldy, M. S., G. I. Rubenthaler, G. R. Kereliuk, M. A. Berhow and C. E. Vandercook. 1991. Relationships

of selected flour constituents to baking quality in soft white wheat. Cereal Chem. 68: 508-512.
Kolderup, F. 1975. Effects of temperature, photoperiod, and light quantity on protein production in wheat

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
84

.7
.3

.6
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

6-
02

-1
6 

] 

                            14 / 16

https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.3.6.2
http://agrobreedjournal.ir/article-1-319-fa.html


"..."

٢٦٦

grains. J. Sci. Food Agric. 26: 583-592.

Lookhart, G. L. and C. W. Wrigley. 1995. Variety identification by electrophoretic analysis. In C. W. Wrigley

(ed.). Identification of food-grain varieties. pp. 55-71. American Association of Cereal Chemist Inc.: St

Paul, MN.

Majoul, T., E. Bancel, E. Triboil, J. B. Hamida and G. Branlard. 2003. Proteomic analysis of the effect of

heat stress on hexaploid wheat grain: characterization of heat responsive proteins from total endosperm.

Proteomics 3: 175–183.

Mladenov, N., N. Przulj, N. Hristov, V. Dju1ric and M. Milovannovic. 2001. Cultivar-by-environment

interactions for wheat quality traits in semi-arid conditions. Cereal Chem. 78: 363-367.

Norris, K. H., W. R. Hruschka, M. M. Bean and D. C. Slaughter. 1989. A definition of wheat hardness using

near infrared reflectance spectroscopy. Cereal Foods World. 34: 696-705.

Osborn, T. B. 1970. The proteins of wheat kernel. Cargenie Inst. Washington. Pub. No. 84.

Rao, A. C. S., J. L. Smith, V. K. Jandhyala, R. I. Papendick and J. F. Parr. 1993. Cultivar and climatic

effects on the protein content of soft white winter wheat. Agron. J. 85: 1023-1028.

Souza, E., M. Kruk and D. W. Sunderman. 1994. Association of sugar-snap cookie quality with high

molecular weight glutenin alleles in soft white spring wheats. Cereal Chem. 71: 601-605.

Spiertz, J. H. J. 1977. The influence of temperature and light intensity on grain growth in relation to the

carbohydrate and nitrogen economy of the wheat plant. Neth. J. Agric. Sci. 25: 182-197.

Windham, W. R., C. S. Gaines and R. G. Leffler. 1993. Effect of wheat moisture content on hardness scores

determined by near-infrared reflectance and on hardness score standardization. Cereal Chem. 70: 662-666.

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
84

.7
.3

.6
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

6-
02

-1
6 

] 

                            15 / 16

https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.3.6.2
http://agrobreedjournal.ir/article-1-319-fa.html


١٣٨٤پاييز  ،٣هفتمجلد،"مجله"

٢٦٧

Effect of drought and salinity stresses on quality related traits in wheat
(Triticum aestivum L.) varieties

A. Eivazi1, S. Abdollahi2, G. H. Salekdeh3, I. Majidi4, A. Mohamadi5 and
B. Pirayeshfar6

ABSTRACT

To study the effects of salinity and drought stresses on quality traits, 10 spring bread wheat varieties (with

the names of Shole, Khazar, Arvand, Falat, Kavir, Mahuti, kallek Afghani, Roshan, Bafgi, and Bolani) were

grown in experimental field station of Agricultural and Natural Resources Research Center of Western

Azerbaijan province (Miyandoab) under three conditions (normal, drought and salinity stresses) in 2001-2002

cropping seasons. Experimental design was randomized complete block with three replications. Results of

combined analysis of variance showed that genotypes were significantly different for most of the traits. The

values of gluten index and glutenin were decreased under drought and salinity stresses. However, protein

percentage, gliadin, hardness index, falling number and water absorption were increased. Arvand and Khazar

with high grain yield under salinity and drought stresses, respectively (416g/m2 and 418g/m2) had the lowest

gluten index; in contrast Falat had the greatest gluten index under drought stress. Tolerant varieties (Arvand and

Khazar) had lower accumulation of glutenin and higher accumulation of gliadin. Kavir and Roshan that had the

highest and the lowest values of grain yield under normal condition had low and high values of gluten index,

under drought and salinity conditions, respectively. Under salinity and drought stresses conditions gluten index

were decreased 36 percent and 42 percent, respectively. Falat and Roshan had higher gluten index than Bulani

and Shole. Falat had lower values of Falling number than Arvand and Khazar. Among the varieties, Arvand with

softer texture showed the least starch damage, so lower water absorption capacity.

Keywords: Drought, Salinity, Quality traits, Wheat, Gluten index.
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