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Evaluation of some physiological and biochemical traits of wild species and wheat
possessing the D genome under water deficit stress.
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ABSTRACT

Water deficit as one of the main environmental factors reduces plants yield around the world and wheat is
one of the most important cereal providing human’s food demand. Aegilops is a wild species belonging to
the wheat family that can be used as a suitable germplasm to discover new genes to improve wheat tolerance
to biotic and abioatic stresses in breeding programs. In this regard, 3 different species of Aegilops (Aegilops
Tauschii, A. cylindrica, and A. Crassa), as well as wheat were cultivated under normal (FC = 90%) and
water-deficit stress (FC = 25%). Morphological, physiological, biochemical, and growth indices were
studied to assess stress tolerance. Based on the results, leaf length, width and area in under stressed plants
decreased sharply, so that the sensitive cultivar, Darya, showed the minimum value. Based on the
biochemical analysis, peroxidase and catalase enzymes activities were increased either in wheat or in
Aegilops under stress conditions, while ascorbate peroxidase decreased only in wheat in contrast to
aegilops. A negative correlation was observed between catalase and ascorbate peroxidase under water-
deficit stress. Among growth indices, wet and dry biomass rarely decreased in A. cylindrica. According to
multifactorial analysis, A. cylindrica and A. crassa species were more tolerant than wheat. These could be
useful to develop the tolerant cultivars to abiotic stress such as water- deficit.
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Table 1. Variance Analysis (ANOVA) of growth indices and morphological traits in Triticum and
Aegilops species.

Source DF Leaf length Leaf area Leaf width RWC SFW SWD

Treatment (T) 1 22.93™ 42,717 10.36™ 23.97" 9.10™ 0.46™

Accessions (A) 5 16.22" 40.31™ 14.88™ 5.29 1.08™ 0.12"
AxT 5 8.45™ 22.61" 4.16" 2.01* 0.35" 0.0021*

Error 20 1.50 19.25 1.10 1.73 0.13 0.026

CcVv - 13.28 20.97 21.33 17.61 23.96 25.05

Minimum 200.2 963.178 2.844 59.43 0.994 0.153

Maximum 364.8 3375.72 7.40 82.28 2.18 0.266

Mean 289.47 2122.416 5.077 74.73 1.488 0.203

Std. deviation 61.097 901.964 1.76 10.52 0.43 0.040
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", * and **: non-significant and significant at 5% and 1% of probability levels, respectively.
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Figure 1. Effect of water deficit stress in Triticum and Aegilops species. (a) Shoot dry weight (SDW); (b)
Shoot fresh weight (SFW) and (c) Relative water content (RWC)
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Figure 2. Effect of water deficit stress on growth indices of Triticum and Agilops species .(a) length, (b)
width and (c) area of leave
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Table 2. variance Analysis (ANOVA) OF physiological and biochemical traits in Triticum and Aegilops

species.
DF APX GPX CAT Car Chla Chlb ChIT
Source
Treatment (T) 1 0.0003®  0.0094™ 0.010™ 0.46™ 71417 234527 7785.92"
Accessions (A) 5 0.010™ 0.001™ 0.0035™ 0.299"™ 9.9 18.78" 45.30"
AxT 5 0.013™ 0.0005" 0.0083" 0.64" 2.93" 8.48" 37.677"
Error 20 0.0008 0.0006 0.0007 0.31 3.30 6.83 14.21
cVv - 235 32.95 30.87 28.57 16.06 38.30 21.34
Minimum 0.057 0.054 0.58 3.216 9.563 5.048 14.621
Maximum 0.179 0.105 0.118 4.364 12.414 9.969 22.383
Mean 0.127 0.080 0.086 3.94 11.146 6.900 18.046
Std. deviation 0.042 0.019 0.025 0.402 10.053 1.959 2.91
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Figure 3. Effect of water deficit stress on Triticum and Aegilops species. (a) chlorophyll a, (b) bhlorophyll
b, (c) total Chlorophyll and (d) carotenoid contents
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Figure 4. Effect of water deficit stress on antioxidant traits in Triticum and Aegilops species. (a) CAT, (b)
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Figure 5. The Biplot of MFA of species based on the measured traits under water deficit stress

. Table 3. Correlation coefficients of traits in the studied species. a) under water deficit conditions and b)
under normal conditions
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