Original Article

Determining the Optimal Flowering Time in Rainfed Wheat Under Simultaneous Heat

and Drought Stresses in Some Regions of Iran as Predicted by APSIM-Wheat Model

Arezu Shahbazi,! Sara Abedini,! Reza Deihimfard,'” Sajjad Rahimi-Moghaddam,? Omid Noori!

! Department of Agroecology, Environmental Sciences Research Institute, Shahid Beheshti Lﬁv ity, Tehran,

Iran

2 Department of Agronomy and Plant Breeding, Faculty of Agriculture, Lorestan Universi abad, Iran

.
Received: 2024.06.13 Accepted: 2024.07.21

Introduction: Drought and heat stress as the most important limiting fac i ction of crops and finally

the food security, have been the result of changing climate which is d

filling stages, which are the most sensitive stages, can b rrill“the individual effects and lead to a

significant reduction in yield. The current study ai eterm‘ing the optimal cultivar x sowing date in

different climates to coincide the'flowering date climatic conditions (temperature and rainfall) using

simulation modelling approacl‘

.
Material and Met“(“ﬁe C

the GYGA (Global Yield methods. Dezful and Shushtar had warm and dry climate with high

fluctuation in al temperature, Khorramabad and Aligodarz had mild and dry climate with high
fluctuation in onal temperature and Zanjan and Khodabendeh had cold and dry climate with medium
fluctuation in average seasonal temperature. Choosing the study locations was based on both area under wheat
cultivation and diversity in their climates. In this research, several management methods including 4 sowing dates,
4 initial soil water 3 cultivars in § locations with different climates for 37 years (1980-2016) was investigated.
A modified version of APSIM-Wheat model was used in which a heat stress module could capture the impacts of
heat stress on grain number and weight. The simulations was conducted under drought stress alone (rainfed) as

well as the simultaneous drought and heat stress.
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Results and Discussion: The average grain yield in drought conditions simulated as 2.99 tons/hectare while in
the simultaneous conditions of drought and heat stress was 2.44 tons/hectare, indicating a decrease of about 500
kg/hectare in yield reduction due to the mutual effect of heat and drought. The mid-maturity cultivar had the
highest yield reduction of 52% while the very early-maturity cultivar showed the lowest yield reduction of 0.16%.
The wheat flowering time in cold regions occurred after the completion of flowering in warmer locations. In
temperate climates, the occurrence of flowering dates was more extensive than in other locations. Overall, any

delay in emergence under rainfed resulted in further yield reduction all cultivars and locations.

Conclusion: Under warm climates, an early-maturity cultivar along with early sowing co@ld provide better

environmental conditions for photosynthesis and plants could escaped from terminal drought and h

contrast, in cold climates, any delay in flowering date increased yield. In mild regions, usin
cultivar resulted in late flowering date and higher yields in spite of coinciding wheat with heat

short period of time.
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* Initial soil water at germination was obtained based on the first set of long-term simulations. PAWC: Plant
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