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Electron transfer, Chlorophyll a ~ Introduction:

fluorescence, Rainfed wheat Climate changes in the last few decades due to human intensification have caused
global concerns regarding their effects on agricultural products. These changes change
will affect wheat growth and performance in Iran. According to the IPCC report, with-
out greenhouse gas emissions controls, global warming is expected to increase be-
tween 1.5 and 2 °C during the 21st century. With increasing temperatures, photosyn-
thesis and crop growth can decrease and it can affect grain yield. Reports indicated that
wheat grain yield decreases by 31% under heat stress and 57% under drought stress

conditions. In addition, when heat stress and drought are combined, the yield declines

Rec?ZEJ?J.ly 2023 by 76% and the grain weight by 67%. So, in this research, the effects of the main com-
ponents of climate change, i.e. temperature, drought stress and carbon dioxide, on the
Revised: yield and photosynthetic mechanism of rainfed wheat genotypes were investigated.
27 August 2023 Materials and Methods:
To evaluate the effects of climate change components on the photosynthetic efficiency
Accepted: and grain yield of four rainfed wheat genotypes (Sardari, Ohadi, Varan and Ivan), an
29 August 2023 experiment was carried out under two controlled and field conditions during 2021-

2022. In the controlled environment, a split-plot experiment based on an RCBD was
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The Effect of Main Components of Climate Change on ...

done including temperature (25+3°C and 3443°C) in the main plots, carbon dioxide (380 to 480 and
800 to 900 ppm) in sub-plots and drought stress (normal and water stress) in sub-sub-plots. In the
field conditions, a split plot experiment based on RCBD was carried out with three planting dates
of 7, 22 October and 6 November in the main plots and genotypes in the sub-plots. Chlorophyll
fluorescence parameters were measured in the last developed leaf with a fluorometer (PAM 2500,
Walz, Germany).

Result and discussion:

Results showed that the components of climate change in all genotypes reduced Fm and led to an in-
crease in NPQ, which is related to the inhibition of electron transfer from the electron donor in PSII
and led to the activation of the non-photochemical quenching pathway and thermal energy dissipa-
tion through the Xanthophyll cycle and finally ETR decreased. The interaction effect of temperature
and high carbon dioxide in all genotypes and heat in Sardari, Ohadi and Ivan had higher electron
transfer rates than other factors. The rate of electron transfer varied in different wheat genotypes and
temperature stress, drought and carbon dioxide contributed to a decrease in the electron transfer rate.
Correlation between different parameters of chlorophyll fluorescence showed that the correlation be-
tween F, Fm, Fo and YII in all genotypes was positive. The highest negative correlation was record-
ed between qL and qP parameters with NPQ and gN. Electron transfer rate (ETR) in Sardari had a
positive correlation with qP, gL and YII parameters, while this parameter in Ohadi and Ivan with YII
and in Varan genotype with YNPQ, qN and NPQ parameters had the same positive correlation. On
the first planting date, the grain yield was significantly 23% higher than the second planting date and
100% higher than the third planting date. It was concluded that rainfed wheat genotypes can adapt
to climate changes despite stress conditions by disposing of energy in the photosynthetic system.
Conclusion:

It was concluded that despite climate change conditions, the studied genotypes have adequate adap-
tation to energy disposal within the photosynthetic system. This is mainly through the diffusion of

non-photochemical energy.
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Fig 1. Pictures of the controlled environment of the experiment in the research greenhouse of Maragheh
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Table 2. Meteorological statistics of the research site in Maragheh at 2021-2022
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Fig 2. Fluorescence yield curve with light saturation pulse and quenching analysis of dryland wheat under

different treatments of drought stress, temperature and carbon dioxide in a controlled environment. ML, SP,
AL, FR, control, CO2, Temp, DS are low level light, saturated light pulse, actinic light and far red light, control,

carbon dioxide, temperature, drought stress, respectively.
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Fig 3. Spider plot of the changes in chlorophyll fluorescence parameters of dryland wheat genotypes under

different treatments of drought stress, temperature and carbon dioxide. Control, CO2, Temp, DS are control,
carbon dioxide, temperature, drought stress, respectively.
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Fig 4. Changes in the electron transfer rate of different dryland wheat genotypes under different treatments

of drought stress, temperature and carbon dioxide. Standard error (SE). Control, CO2, Temp, DS are control,
carbon dioxide, temperature, drought stress, respectively.
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Fig 5. Correlation between different chlorophyll fluorescence parameters of different wheat genotypes under

dryland conditions. Control, CO2, Temp, DS are control, carbon dioxide, temperature, drought stress,
respectively.
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Table 3. Analysis of variance in grain yield of wheat genotypes under different sowing dates under dryland

conditions
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Fig 6. Changes in wheat grain yield under different sowing dates in dryland conditions. D1, D2 and D3
(sowing dates on 7 and 22 Oct., 6 Nov).
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