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Extended abstract

Introduction

Water stress is one of the most important threatening factors for the production of crop plants in the
arid and semi-arid regions of the world. Understanding plant responses to drought is of great
importance and also a fundamental part of making crops stress tolerant. Water stress reduces plant
growth and manifests several morphological, physiological and biochemical alterations leading to
massive loss in yield of major crops including Rye. Drought susceptibility of a genotype is often
measured as a function of the reduction in yield under drought stress, while the values are confounded
with differential yield potential of genotypes. The aim of this study was to evaluate the effect of water
deficit stress on some physiological, biochemical traits and yield of three Rye cultivars.

Materials and methods

This experiment was carried out as split plot based on randomized complete block design with three
replications in Dezful region during 2014-2015 growing season. Treatments included water deficit stress
(irrigation after 75, 1000 and 150 mm evaporation from Class A evaporation pan) in main plots and
three rye cultivars (Stratoskaya, Danko, Montanum) were in subplots. The evaluated traits included
chlorophyll a, chlorophyll b, carotenoids, soluble proteins, quantum yield of photosystem II, soluble
sugars, proline content and grain yield. Analysis of variance was performed using statistical analysis
system (SAS version: 9.3). The means were analyzed using the Duncan's test at 5% probability level.

Results and discussion

The results showed that water deficit stress reduced the content of chlorophyll a (27%), chlorophyll b
(32%), carotenoids (19%), soluble proteins (71%), quantum yield of photosystem II (28%), grain yield
(33%) and in contrast, it increased the amount of soluble sugars (83%) and proline content (145%)
compared to the control treatment. The slicing intersections of water deficit stress and cultivar showed
that in terms of grain yield, Danko cultivar under irrigation conditions after 75 mm evaporation and
Stratoskaya cultivar under irrigation conditions after 150 mm evaporation from the evaporation pan of
Class A evaporation had the highest and lowest grain yields with 2414 and 1147 kg per hectare,
respectively.

* Corresponding author: Hassan Nouriyani; E-Mail: hnouriyani@pnu.ac.ir
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Conclusion

In general, it can be said that under irrigation conditions after 150 mm evaporation Montanum cultivar
because of more photosynthetic durability and better osmotic regulation than the other two cultivars
had more tolerance to water deficit stress and it had higher grain yield.

Keywords: Chlorophyll fluorescence, Proline, Soluble proteins, Soluble sugars, Stress
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Table 1. Physical and chemical properties of the soil experimental location
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Table 2. Some meteorological parameters in the during 2014-2015 growing season.
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Table 3. Analysis of variance of physiological, biochemical traits and grain yield of Rye cultivars under water deficit

stress conditions
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é!l'."h é"i a a P
T a bl b syl oo
S.0.v ©lw®  df  Chlorophyll a Chlorophyll b Carotenoids Proline
Replication IS 2 0.04891 s 0.01824 s 0.43936™ 0.012507"s
Water Deficit stress  olo5 s 2 0.82914 ™ 0.25235" 2.90010 ™ 3.53685 ™
Error (a) @) gl 4 0.04573 0.01792 0.49963 0.00435
Cultivar oy 2 0.20139 " 0.02614 " 1.32894 ¢ 0.01941 "
Stress X Cultivar oW x by 4 0.15302 " 0.07993 * 1.84641 " 0.04722 "
Error (b) b) s> 12 0.03613 0.01689 0.47858 0.00356
CV (%) Sy gy 8.25 11.34 407 422
Table 3.Continued alsl .Y Jgus
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Replication IS 2 0.00101 "¢ 0.26524 ¢ 0.00285 91920.593 s
Water Deficit stress @Tﬁf o2 0.83290 ** 115.01868 ™ 0.08134 ™" 2100573.481*
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Table 4. Comparison of the mean interaction of water deficit stress and cultivar on physiological,

biochemical traits and grain yield of rye cultivars.
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Means followed by the same letters in each column are not significantly different at 5% probability level, according to Duncan's

test.

I1, 12 and I3: Irrigation after 75, 100 and 150 mm evaporation from Class A evaporation pan, respectively; V1, V2 and V3:

Stratoskaya, Danko and Montanum cultivars, respectively
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