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Abstract

Introduction

Delay in sowing date results in yield production change in wheat. Belated sowing time of wheat
cultivars always encounters terminal heat stress, particularly after flowering, in south of Iran.
Heat stress is one of the main obstacles influencing crop production worldwide. Currently,
producing heat tolerant genotypes is so essential in plant breeding programs. In spite of previous
research on physiological aspects of heat stress tolerance, a consensus among scientists on the
most important traits controling heat stress tolerance in plants is not available. Phenological traits
of wheat genotypes are the major traits influencing heat tolerance and very important in breeding
programs.

Materials and Methods

In order to investigate the effects of sowing date and terminal heat stress on phenological traits,
yield and yield components of bread wheat, a field experiment was conducted in a randomized
complete block design with three replications on 30 genotypes including: Pars, Bahar, Sistan, Dez,
Shiraz, Bam, Arvand, Chamran 2, Kavir, Neyshabour, Roshan, Pishtaz, Hamoon, Kaz, Arta,
Sepahan, Mehregan, Shuosh, Verinak, Arg, Ghods, Hirmand, Chamran, Alvand, Falat, Aflack,
Marvdasht, Mantana, Babax and Weebile with different length of phonological stages in
experimental fields of Shahid Chamran University of Ahvaz during 2014-2015. The cultivars were
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planted in normal and late sowing dates (terminal heat stress) and the data were combined and
run in a combined analysis of variance.

Results and Discussion

In this research, sowing date and consequent heat stress significantly reduced (P<0.01) the
phenological traits. The average of the number of days from sowing to tillage was reduced by 23%
under terminal heat stress in comparison with the normal condition. The yield and yield
components were also strongly affected by seasonal heat stress and the number of spikelets per
spike (16%), number of kernels per spike (18%), thousands kernel weight (11%), biological yield
(40%), harvest index (14%) and grain yield (46%) reduced under heat stress. Based on the results,
the correlation between phenological traits and yield components was positive in normal
conditions and in most cases it was negative under heat stress conditions. The reults of canonical
correlation showed that phenological traits in the first canonical correlation could interprete 38%
of the variance of yield components in the normal and 47% in the heat stress conditions, which
shows the more effective role of phenological traits on yield components under heat stress than
normal conditions. Cluster analysis also displayed the important role of phonological features in
comparison with other traits in the classification of commercial wheat cultivars of Iran.
Generally, under hot climatical conditions such as Khuzestan the length of different phonological
stages over the course of plant life significantly influence the grain performance. If the phenology
of genotypes is locally engineered based on the optimum length, the promising heat tolerant
cultivars will be achieved with ability to produce and maintaine the yield production.

Conclusion

Generally, under hot climatical conditions such as Khuzestan the length of different phonological
stages over the course of plant life significantly influence the grain performance. If the phenology
of genotypes is locally engineered based on the optimum length, the promising heat tolerant
cultivars will be achieved with the potential to produce and maintaine the yield production.

Keywords: Canonical correlation, Harvest index, Sowing date, Wheat cultivars, Yield
component
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Table 1. Temperature, relative humidity and total rainfall during the growing season in 2014-2015

Year 2014 2015

Month Aban Azar Dei Bahman Esfand Farvardin Erdibehesht Khordad  Tir
Temperature (Max,°C) 27.36 21.06 1857 20.51 26.60 28.40 39.40 41.65 46.46
Relative humidity (%) 66.05 66.37 76.20 60.33 58.81 53.14 36.64 26.70 27.74
Precipitation (mm) 1.79 0.80 207 0.17 1.03 0.48 0.04 0 0

Table 2. Soil's physical and chemical properties in the experimental field

Electrical conductivity H Organic matter  Nitrogen content
(@sm?) P (%) (mg kg?)

Phosphorous content  Exchangable potassium
(mg kg*) (mg kg*)

3.50 8.75 0.24 0.061

11.13 155.71




Table 3. Mean comparison of phenological traits and yield components of wheat cultivars

No. of days from No. of days from

. - - No. of days from  No. of days from No. of spikelets 1000-kernel No. of kernels Biological yield Harvest Grain yield
Cultivars sowing to stem sowing to ear

elongation emergence sowing to flowering sowing to ripening per spike weight (g) per spike (Kg ha't) index9| (Kg hal)
Bam 52.66°" 79.5¢% 85.16 125%¢ 16.10¢ 40.80%¢ 40.83" 144417 38.16% 5773.3%°¢
Shiraz 53.66%°¢ 80.3 85.83° 125.83¢ 17.83%» 42.38%°¢ 42,38 129452 42.83d 5426.7%F
Dez 51.6691 76) 82.16™« 120.5' 16.79¢ 39.90%¢ 31.36" 11501 43bed 4615.891
Falat 51.50ij 78.3¢ 83.65¢" 120.16' 15.13¢f 36.10¢9 35.60k 9689 33.50 3358
Kavir 52.50¢" 78.3¢ 84.33b-¢ 125.83¢ 16.66%¢ 42.34%¢ 33.10'm 13972%¢ 41¢f 58342
Arg 52.16%i 78.3¢ 85¢9 123.50¢¢ 16.40%¢ 38.80%9 41.89¢" 13073 40.66°9 5438.7%¢
Marvdasht 51.6691 79.16%9 83.33¢%1 122.66 16.46%¢ 40.99%¢ 31.92" 12336"h 39.5¢ 4926.79"
Roshan 542 85.662 89.662 130.83° 17.922 40.42%¢ 40.77% 13160%¢ 38.66% 4986.74h
weebile 51.83"i 76 82.16 120.33 16.18%¢ 40.76%¢ 42.11b¢ 1274039 38.16° 4655
Montana 53.3%d 83.3° 902 133.83¢2 16.25%¢ 37.05%¢ 29.90° 1083291 32.54 36724
Pishtaz 52.33% 78.3% 82.83¢1 121.669" 14.95¢f 38.189 42.63b 12489h 37.16" 444579
Sistan 53.66%¢ 79.83¢% 84.5"¢ 124¢°f 16.78%¢ 41.87%¢ 44,182 145314 39.83¢ 5443.9%¢
Ghods 51.66%1 76 81.16im 120.33 16.20%¢ 40.16%¢ 31.54" 11248° 40.33¢h 4614.791
Kauz 51.161 76.5M 79.66™" 117.831 15.85%¢ 45.042 32.50m" 10445M 45 5% 5089°9
Neishabour 53.16%¢ 79.33¢f 850 125.16%¢ 15.95¢%¢ 39.20°f 40.569" 1258829 38.5¢ 5040
Arta 530F 77.1691 80.83km 120.16' 16.03%¢ 33.56¢ 37.08i 113674 39.5¢ 4593391
babax 52.3% 77.33F 82.16f9% 120.33! 15.13¢f 34,939 37.58i 130723 37.5 4966.7¢"
Hamoon 54.32 78.50%" 83.16% 123.66%9 17.26%¢ 37.66"9 40.57% 11033 35.83¢% 4158.7¢
Arvand 51.8" 78.66%9 83.66°" 125.66% 17.30%¢ 40.50%¢ 40.429" 134454 43.33%¢ 5866.72
Chamran 2 52.16% 78.33% 81.66"! 120.33 15.30¢ 39.60%¢ 40.87% 12308°h 41¢f 5066.7>"
Mehregan 51.831 76/ 79.83M" 120.66" 15.87¢¢ 36.27%9 39.261 125809 420 5442%¢
Shoush 51.5M 78.16% 829k 120.33 16.16%¢ 42 .40 34.07' 11719%i 39.16% 47208
Bahar 530 8Qde 84.16"¢ 125.16%¢ 16.4%¢ 39.06"f 43.28% 11085 38.5¢1 4384k
Chamarn 52.83b9 78.66%¢ 840 121.839" 17.24%¢ 39.15°f 36.951 11797¢h 47.162 5626.7%¢
Alvand 53.332¢ 82.16" 89.52 125.16%¢ 17.18%¢ 41.65%¢ 40.89b¢ 14295%® 40.83¢f 59202
Verinak 51 71.83% 78.66" 115.831 16.24%¢ 40.40%¢ 35.30k 13075 41.66%¢ 5573.3%¢
Aflak 52.5¢h 73.16% 79.83" 120 15.61%¢ 34.08 39.54M 11753% 36.33M 4386.79%
Sepahan 52¢i 77.1691 81.83Mk 120.83" 16.85%¢ 42.65% 38.061 1277329 41.16¢f 515649
Hirmand 53.66%¢ 79.16%¢ 83.16% 125.16%¢ 13.65f 37.75b9 41.07%9 12092¢h 36.66%1 4626.7%1
Pars 52.5¢" 76.331 82.167 120.31 16.65%¢ 36.25%9 41.22%9 13176%¢ 32.16 3920.7"

H kD € eng (011 902 D € D S )

Harvest index is each replication was calculated based on sampling of 20 plants after drying in oven.
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Figure 1. Clustring of commercial bread wheat cultivars based on phenological traits and yield
components
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