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ABSTRACT

In evaluations related to cold stress resistance, several physiologic and morphological indexes are taken
into consideration. In cold stress, according to its nature which is as the constitution of ice pieces in
intercellular and intracellular spaces, several damages are done to the plant cells, the most important of
which is the plant cell leakage and plasmolysis caused by the ice crystal formation which eventually
affects its overall impact on the plant, with a reduction in yield. Thus, to study the damage rate of cold to
plant tissues, leaf relative water content (LRWC), crown relative water content (CRWC), stability rate of
cytoplasmic membrane, chlorophyll content, leaf color, growth type, germination percentage, the number
of days to heading, number of days to maturity, and the yield were measured. For this, 22 genotypes of
cultivated wheat were placed under cold stress in the Ardebil area in 2013. The necessary samplings were
done on the crown and leaf tissues and physiologic traits related to these two tissues were determined.
Also, until the end of the growth season, morphological and physiologic traits related to these two tissues
were determined. In the end, the non-linear Regression Analysis between yield and some studied traits
(independent traits) showed that there is no linear relation of 2 and 3 grades between the yield and content
of LRWC, content of CRWC, stability rate of cytoplasmic membrane, chlorophyll content, leaf color,
growth type, germination percentage, the number of days to heading, number of days to maturity, and the
grain filling period; while, there is a grade 3 relation between yield and cytoplasmic membrane damage
(MD), and a grade 2 relation between yield and plant height and color and grain color.
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INTRODUCTION

Wheat is cultivated in wide areas of the world in a range of latitude 67 degrees north (Norway, Finland
and Russia) to 45 degrees South latitude (in Argentina). This compatibility power results in spreading its
level of under cultivation in the world. The most wheat is produced in semiarid areas (with annual rainfall
250-500 mm) and semi-humid (with annual rainfall 500-700 mm) and a few in some arid areas (with
annual rainfall of about 200 mm) (Chopra and Paroda, 1986). Wheat, will supply over 20% of calories
needed to the world's population (Bushuk and Rasper, 1994). In Iran wheat is as a major source of supply
of needed calories and protein for the population, so that it constitutes 75% protein and 65% calories of
each person, daily (Mostafavi et al., 2005).

Agricultural plants can rarely produce their potential yield, since the implemented limitations on
physiologic and morphological processes caused by environmental stresses prevent this (Taeb, 2001).
Evaluation of stresses that have more limiting probability of producing agricultural crops is one of the
most important issues that must be considered for future programming (Mahfuzi et al., 1994). As today
the improvement of resistance of tolerance to biological and non-biological stresses is counted as one of
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the basic goals of breeding in the world (Fowler, 1981). Thus, the understanding and knowledge of
physiologic, morphological and biochemical traits that increase the plant tolerance to stress and the
understanding of the inheritance of these traits, are necessary (Bagheri et al., 1997). Yield per plant is
affected by physiologic processes and is inherited quantitatively and usually environmental effects on
these processes are numerous (Mazur, 1970). In the meantime, the physiologic mechanism of
environmental stress tolerance is greatly vague and affected by the set of plant metabolic processes
(Dofing and Schmidt, 1985). Thus, knowledge of the relationships between traits and processes of cold
resistance will be one of the most important practical solutions to deal with this environmental dilemma.
Determining the relationships between the traits and determining the linear and non-linear relationships
between yield and some traits related to cold resistance and selection are the best methods to evaluate
traits related to cold resistance and access the cultivar or cultivars that both have high yield and favorable
traits, and also good adaptability to the environmental conditions of the area.

MATERIALS AND METHODS

To evaluate part of the traits related to cold tolerance of 22 cultivar wheat of internal and external native
and advanced genotypes, in completely randomized blocks in three replications, were planted in fall in
Ardebil region with 135 days of frost period in 2013. The planting was done by hand in 6 separate lines in
plots with a length of 2.5 m and width of 1 m with the planting spacing of 20 cm. experiments were
carried out without irrigation. The planting operations were done in accordance with local custom. In
evaluating the cytoplasmic MD, the measuring method of ion leakage was used. For this, in the 7-8 leaf
stage, in each cultivar in every replication 5 leaves were randomly chosen and then by means of the
piercing punch, from each leaf 1 circular sample with a diameter of 3/5 mm was prepared and the samples
were immediately transmitted into the glasses with lids containing 100 cc of distilled water and then were
placed in the laboratory temperature (25 C° and their cytoplasmic membrane stability rate was
determined after 20 hours by the measuring device of electrical conduct. In determining the Chlorophyll
density and stability of leaves, the Kilen and Andreio methods 1969 were used. In this method, 0.25 g of
the same age leaves were separated and then was well rubbed with the 80% acetone and eventually the
resulting liquid was measured with spectrometry by spectrometer and photometer devices. To measure the
crown depth, the Fowler et al., methods (1981) were used and the crown depth was measured using a
ruler in millimeters. After completing the data, the Variance Analysis was implemented and the
comparison of means was done by Duncan method.

RESULTS AND DISCUSSION

The Variance Analysis of cytoplasmic membrane stability and chlorophyll density indicated that the
cultivars have a significant difference at the 5% level, but no significant difference was observed between
cultivars in terms of the crown depth. These results are in contrast with the results of studies by Dufing
and Schmidt (1985) and Ashraf and Taylor (1974), but are compatible with the results of Fowler et al.,
(1981). Non-linear Regression Analysis of the grain yield had no relationship, whether linear or higher
degrees of 2 and 3, with traits of LRWC, CRWC and cystoplasmic membrane stability and they work
independently; however, there was a 2 degree relationship at the 5% level between the grain yield and the
grain color traits, a 2 degree relationship at the 1% level with the plant height and there was a 3 degree
relationship between membrane damage percentage and yield, and there was no linear relationship, 2 or 3
degrees, between the yield and other measured traits.

(Y=1.41578 + 0.45533X — 0.99653X?)

(Y=-4.80366 + 0.1885X — 0.00131X?)

( y=-3.5105 + 0.50355X — 0.14549X? + 0.00013X°)
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