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Table 1. ANOVA for measured characters of wheat genotypes

Mean square e ye (1 SSko df S.0V s mle
Y9 Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1
800 0/03 6/32 1944 42/88 850 0742 9/6 1479 1 Y
3125 0/004 0/14 17131 1417 45 0/23 2/98 162/26 4 R(Y)
4208 3814 21717 2433/8 3548 13777 20 185 5448 1 A
247 0/12 2067 119/4 84/04™ 7976 28/6 56/35 334 1 Y*A
50/68 0/007 0/09 20/15 10/017 10/99 0/06 0/65 3124 4 A*R(Y)
116/9 03~ 2/05 263/7 18137 197/4 0737 18/46 1325 3 B
19072 0/014 114 397/97 152/28 59/13 0/83 321 143/41 3 Y*B
159 0/02 0/19 14216~ 1457 58/67 2/05° 0/38 107/25 3 Y*A*B
285/9 0/03 23 38127 238/53 306/3 4/54 2209 107/88 3 A*B
16/92 0/01 0/15 a 16/21 12/54 0/42 2/15 159/17 24 A*B*R(Y)
311/48 0/94” 3/8 151 133/78 338/5 2/28 6/78 1706 6 G
143/59 012~ 1/04 24/68 69/63 128/5 321 3/14 422124 6 Y*G
216" 0/02 15 11/04 46/23 1823 202 5/78 108/73 6 Y*G*A
56/42 0/26™ 1/93 7/62 11151 137/65 127 8/01 504/03 6 G*A
51/95 0/015 0/25 23/61 V1L 55/88 0/43 2/83 144/9° 18 Y*G*B
65/85 0/01 021 21132 46/93 65/15 0/65 9/86™ 23019 18 G*B
35/38 014~ 0/16 34123 19/19 68/69 0/67 162 199° 18 G*A*B
785 0/02" 0/33~ 2011 18/3™ 66/9 0/42 387 62/92 18 Y*G*A*B
14/8 0/005 0/06 8/5 10/48 13/94 0/32 1/8 71/91 192 Error
13/83 8742 7785 14745 8/26 10771 1219 1282 8;32 - CV (%)
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Table 2. Mean sauares of slicing interactions between genotype in brassinosteroid levels (A) and water deficit levels

B an brassinosteroid in water deficit levels (C)
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Figure 1. Interaction effects of brassinosteroid and genotype on plant height under normal and stress conditions
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Figure 2. Interaction effects of brassinosteroid and genotype on spike length under normal and stress conditions
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Figure 3. Interaction effects of brassinosteroid and genotype on grain yield under normal and stress conditions
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Figure 4. Interaction effects of water deficit and genotype on fertilized tiller number during the two years
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Figure 5. Interaction effects of water deficit and genotype on 1000-seeds weight during the two years
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Figure 8. Interaction effects of water deficit and genotype on harvest index during the two years
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Figure 9. The results of cluster analysis based on measured traits using UPGMA method
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Table 3. The results of F-Beale test for the two groups derived from cluster analysis
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Table 4. Principal components analysis (PCA) based on studied traits in this study
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Figure 10. Biplot derived by PCA procedure based on all measured traits
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Table 5. The results of step by stepwise regression for yield of wheat genotypes
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Figure 11. Demo-gram of correlation analysis among the studied traits (* and ** indicate significance at 5 and 1%
levels, respectively)
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Abstract

Drought isthe mgjor abiotic factor limiting crop production over the world. The present
study aimed to evaluate the effects of brassinosteroid on yield and its components of seven
wheat genotypes under water deficit conditions. A split-split plot design based on a randomized
complete block design with three replications in the research filed of Seed and Plant
Improvement Institute in Kargj at 2017-2018 and 2018-2019 cropping seasons. The main plots
were two levels of water deficit (norma irrigation and irrigation cut off from rowermg stage),
subplots were four concentrations of brassinosteroid (0, 0.25, 0.625 and 1 mg.I™) and sub-sub
plots were allocated to six wheat genotypes (3737, 4228, 3506, 4056, 2853, Mehrgan and Parsi).
Theresult reveaed that irrigation cut off in flowering stage caused reduction in the mean values
of the characters. Also, results demonstrated that the brassi nosterO|d partially offset the adverse
impacts of water deficit, which, application of 0.625 mg.I™" was more effective than the other
levels. The highest grain yield (1.63 kq m?) was obtained in 4228 genotype under normal
conditions and application of 0.625 mg.I™ of brassinosteroid, whereas the lowest (0.33 kg m™)
was observed in Pars under water deficit and whiteout brassinosteroid. Based on principa
components anaysis the three first components explained 92 of total variance among the
genotypes. According to the results of present study brassinosteroid partialy offset the adverse
impacts of water deficit and caused increasing in wheat yield. Also, the results suggested that
4228 genotype can be a candidate for future wheat breeding programs to produce water deficit
tolerant varieties with proper yield.
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