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Extended Abstract

Introduction and Objective: Like other crops, wheat also faces several environmental limitations
during its growth period, such as the lack of micronutrients. Zinc deficiency causes limitations in
crop production, especially growth, and yield in calcareous soils. Considering the economic and
agricultural importance of wheat in the world and lIran, it is necessary to pay attention to and
identify genetic relationships, to know the level of genetic diversity, and estimate it in wheat
germplasm by plant breeders. The present research was conducted with the aim of identifying
genetic diversity and investigating stress tolerance indicators on phenological, physiological, and
biochemical traits in desirable spring wheat cultivars under optimal conditions and zinc deficiency
stress.

Material and Methods: Sixty-four spring wheat cultivars under both optimal conditions and zinc
deficiency stress, a simple lattice design was performed in 2019-2020 in the research farm of the
Faculty of Agriculture, Urmia University. In this research, phenological traits including the
number of days to germination, number of days to booting, number of days to pollination, number
of days to physiological maturity, grain filling period, and physiological and biochemical
characteristics including canopy temperature, total chlorophyll, leaf area index, fresh weight and
dry weight, relative water content, grain protein concentration, zinc concentration in shoot and
grain yield were measured.

Results: The results of the analysis of variance revealed a significant difference among the
cultivars in both optimal conditions and zinc deficiency stress in most of the studied traits. positive
and significant correlations of Ys and Yp with MP, GMP, STI, and HM indices showed that these
indices are the most suitable indices for screening cultivars under zinc deficiency stress
conditions.

Conclusion: Generally, based on studied traits, tolerance indices, the results of principal
components analysis, and cluster analysis, Aflak, Darya, Arvand, Roshan, Kavir, and Sirvand
were selected as desirable cultivars and VEE/NAC, Tajan, Parsi, and Panjamo were identified as
undesirable and susceptible cultivars. The selected tolerant and susceptible cultivars can be used
for developing biparental populations, gene expression analysis, and breeding programs to
produce cultivars with high yield.
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ns, * and **: Non-siginficant and siginficant at 5% and 1% probability level, respectively.
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Table 5. Correlation coefficients between grain yield and stress tolerance indices in wheat cultivars
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ns, * and **: Non-siginficant and siginficant at 5% and 1% probability level, respectively.
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Table 6. Factor analysis of investigated traits in wheat cultivars under optimal conditions
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Table 7. Factor analysis of investigated traits in wheat cultivars under zinc deficiency stress conditions
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Table 8. Principals components analysis for stress tolerance indices in wheat cultivars
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0.995 0.281 0.957 (YP) Jloy baslys 3 3,Shoe
0.996 -0.256 0.965 (Ys) i baslyd 55 5,Slas
0.829 -0.890 0.193 SSI() 5 & Gl sl
0.992 -0.071 0.994 (HAM) Sesgo)ls (Sl asli
0.992 0.928 0.361 (TOL) Joss (s ls
0.994 -0.016 0.997 (GMP) (5590500 (owtid oo sl
0.996 0.045 0.997 (MP) 5390582 Mg (nSilo asli
0.893 0.827 0.457 (ATI) ajpe Joos asls
0.990 -0.554 0.827 (D1) 45 & pglio yasls
0.981 -0.057 0.989 (STI) a5 Joos5 adLs
0.984 0.283 0.951 (KISTLK1S) L5 9 baolyid 3 oas g ol el
0.968 -0.295 0.939 (K2STI) a5 basly p3 o 2ol adls

- 2.967 8.644 ojug plde
Eigen values

- 24.721 72.032 e osloly
Relative variance

- 96.753 72.032 S by

Cumulative variance

[ DOI: 10.61186/ch.15.48.1 ]


http://dx.doi.org/10.61186/jcb.15.48.1
http://jcb.sanru.ac.ir/article-1-1482-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.61186/ch.15.48.1 ]

(A)

(<)

(A)

()

(A)

(<)

o3l3hg Loy g omide o o J o

AN o)l pA5 Pl 53 (g9 9meS LIS e 5 (S £55 (L))
L (B)
(<)
P N S 1~ 2t S S v g . A . S . B
“ omiShen \ o ;
_ b s ) paS ol 08, Y (ST (©) 5 lan (W) sl Jlages =) S5 -
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Figure 3. Biplot diagram (A) yield under optimal and zinc deficiency stress conditions and stress tolerance indices

and (B) distribution of 64 wheat cultivars
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