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Table 1-Climatic characteristics of the Orzuiyeh region during the 20222-2023 growing season (NASA database)

oo JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

(m/s) s ce
Wind speed (m/s)

2.8 2.9 2.7 25 2.7 2.7 2.8 2.8 2.3 21 21 2.0

(©) s
Temperature (°C)

5.9 10.1 145 19.3 24.2 29.5 30.1 27.4 26.4 21.2 14.4 9.7

(9/kg) ol sk,
humidity (g/kg)

3.9 4.3 4.7 4.7 4.2 5.7 8.5 5.7 6.1 4.6 53 3.8

ook Ol 2.1 0.5 0.6 0.2 0.1 0.0 0.6 0.1 0.0 0.1 0.3 0.2
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Table 2. Breeding background, origin, botanical classification and growth habit of the studied wheat cultivars

and lines
TE 5 & Sl anly 455 Ly cosle
Genotype type Breeding origin Species Growth
habit
(Sirvan) ol s Aals o3, bl sl ssbalay 5 b,me t (CIMMYT) e Le Triticum aestivum ole
R L.
(Khalil) = dals o3, g 5 ol Sliios aia) Olnl oS Aol o sl T. aestivum ole
(CREPRIVY
(Ouj) s RBC Olpl 55 oo 5 b,me CIMMYT T. aestivum ol
O e Sl o Olnl o kS Aol o 4l CIMMYT / T. aestivum ol
(Mehregan)
) Sl o5, Ol kS A3l e ail T. aestivum ole
(Rakhshan)
(Ayene) 41 Sl o35 Olal oS Aol o sl T. aestivum ole
(Sehar) e Sl o35 Olal oS Aol o sl T. aestivum ol
(Jalal) d\-> Sl o35 Olnl oS Aol o sl T. aestivum ol
(Baharan)ol,le ol o3, Olpl oS Aol o sl T. aestivum ol
(Setare)s Sl o35 Olnl oS Aol o sl T. aestivum ol
S o5 A pdg 5 oY Ola S al g o2l — oS (63504 a0l T. aestivum ole
okl
b aSh g, oY Ola S al g o2l — oS (63504, a0l T. aestivum ole
W
D233 S3ge oY Ole Sl g olStils — S (g3l 4l T. aestivum ole
W
Ll SsSst oY e 215 (CIMMYT) Sl a3 T. aestivum ole
ool
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Table 3- Analysis of variance of the studied traits of wheat cultivars and lines

Sla o Kol
J}j’ PHERN Y
G g | xS G | xS 5 alow slass )
L TP e ”’J:f ”f ’ PESTES ’ e ys SO0 Gls 3 Shas
= ss5T Plant < e o &r N. 1000 Grain
S.0.V i height ~ Daysto Days to Grain  N.spikes grains Grain yield
Heading Ripening  filling per m per Weight
Period spike
Sk
*x * ns ns *x *x * ns
Replication 3 104.80 2.82 1.59 2.62 7601.00 204.41 49.74 0.57
s 13 406.70" 104.44™ 136.19" 41.65° 7003.00” 92.25" 96.84" 4.01"
Treatment
] e 39 22.40 0.99 17.81 19.17  1643.00 19.28 13.09 0.98
o=l ¢
Error
e
(1) &l s - 4.63 0.91 2.85 11.36 14.87 9.02 7.80 16.05
CV (%)

ns, ", and *" indicate non-significance, significance at the 5%, and significance at the 1% probability level, respectively.
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Figure 1- Comparison of the mean of grain yield of wheat cultivars and lines in the climatic conditions of
Orzuiyeh
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Figure 2- Comparison of the mean of 1000-grain weight of wheat cultivars in the climatic conditions of

Orzuiyeh
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Figure 3- Comparison of the mean of number of grains per spike of wheat cultivars in the climatic conditions

of Orzuiyeh
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Figure 3- Comparison of the mean of number of spikes per m? of wheat cultivars in the climatic conditions of
Orzuiyeh
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Table 4. Comparison of the mean of wheat cultivars and lines for studied traits
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Abstract

Background and objectives: Improving the yield and sustainability of crops is one of the most important
goals of breeding programs. Given the increasing population and the limitations of water and soil
resources, it is necessary to introduce new cultivars capable of delivering satisfactory yield in different
climatic conditions. Wheat is one of the world’s most important cereals and constitutes a significant part
of the daily calorie intake; therefore, its sustainable production and yield enhancement have long been
priorities for agricultural policymakers. The development of new and improved wheat varieties with high
grain yield and environmental friendliness is essential to maintain and increase food security in the face of
challenges such as climate change and population growth.

Materials and methods: In this study, ‘Sirvan’ and ‘Khalil” cultivars were used as controls and 12 new
cultivars from breeding programs (Ouj, Mehregan, Rakhshan, Ayene, Sehar, Jalal, Baharan, RoshanBS,
RoshanD, MahdaviE, EXST and Setare) were evaluated. The experiment was conducted in a randomized
complete block design with 4 replications. Each plot consisted of 25 rows 15 m in length, with a row
spacing of 10 cm. The studied traits included grain yield and yield components, plant height, and
phenological traits (days to flowering, days to maturity, grain filling period) were measured during the
growth period and at harvest.

Results: The results of this study indicated that wheat breeding programs in lIran have successfully
developed cultivars and lines that show significant superiority in grain yield and yield components
compared with the control cultivars ‘Sirvan’ and ‘Khalil’. Based on these results, the Ouj cultivar with a
suitable combination of high yield (7.61 t.ha™) and favorable phenological traits has the best performance
in Arzooieh conditions. This cultivar with a height of 104.75 cm, flowering period of 107 days, and
maturity of 143.75 days has the ability to escape from terminal-season stresses, which is considered one
of the most important strategies for adapting to dry conditions. Also, the Mehregan cultivar with a yield
of 7.18 t.ha™ and favorable phenological characteristics is another suitable option for cultivation in this
region. This cultivar with an average height (104.75 cm) and favorable grain filling period (38 days) has
shown a favorable balance between yield and adaptation to environmental conditions.

Conclusion: In general, based on the results of this study, the identification of lines and cultivars that
have higher yields than control cultivars indicate a favorable progress in wheat breeding programs in Iran.
These findings emphasize the importance of continuing targeted breeding programs to produce cultivars
that are compatible with the specific climatic conditions of each region and provide the possibility of
improving food security in the arid regions of the country. Given the success of the breeding program in



producing superior cultivars, it is essential to continue these programs with an emphasis on selection for
resistance to environmental stresses.

Keywords: Grain yield, Phenological traits, Plant height, Wheat cultivars.



