Impact of climate change on cotton growth and yield (case study: Birjand Plain)
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The aim of this research is to predict the effects of future climate change on cotton yield in
Birjand region. In this research, the BCM2 general circulation model under two release
scenarios B1 and A1B in three periods (2025 to 2050, 2050 to 2075, and 2075 to 2100) was
examined to predict future climate conditions and to generate daily climate parameters of the
LARS-WG microscale model. Daily climate data obtained from LARS-WG output were used
as inputs for DSSAT model (crop simulation model) to simulate cotton growth under future
climate. The selection and preparation of a suitable plot of land for the implementation of the
project was done in the beginning of October 2018. The intended experimental design was
factorial split plots. The DSSAT model provided acceptable results for cotton yield and
phenological stages, and this success was confirmed when the values simulated by the model
were compared with the data collected from the field experiments. The maximum NRMSE is
related to HW simulation, which is calculated as 9.7%. The value of this index for simulating
the phenology stages is much lower and its value is reduced to 1.5%. The results of this
research show that the DSSAT model can be a promising tool for predicting yield, leaf area,
nitrogen accumulation, phenology and biomass of different cotton cultivars and other crops
grown in the region. It seems that this study is useful and appropriate for farmers and their
making decisions. The results of the simulations showed that due to future climate change and
increase in temperature and carbon dioxide concentration in Birjand city, cotton yield will
increase. On average, under all scenarios, the average yield of cotton will increase by 15% in
the period of 2025 to 2050, by 15.44% in the period of 2050 to 2075 and by 18.15% in the
period of 2075 to 2100. The simulation has shown that climate change increased cotton yield
(from 14.73 to 18.53 percent) and reduced the length of the cotton growing season. The main
reason for the increase in cotton yield can be attributed to the increase in carbon dioxide
concentration.
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Impact of climate change on cotton growth and yield (case study: Birjand Plain)

EXTENDED ABSTRACT

Introduction

The global population growth results in a termondous demands for agricultural products accounting for more
than 90% of water consumption. Besides, the climate changes, global warming, and water shortage will further
generates sustanibility challenges. Agriculture is one of the first sectors that affected by climate change. Hence,
evaluating the effect of climate change on the agricultural crops, especially in water-scarce countries like Iran,
can play a key role in reducing the unfavour impacts of climate change on development and profitability of
this sector. The present srudy was aimed to predict the effects of future climate change on cotton yield in
Birjand region.

Material and Methodes

In this research, the BCM2 general circulation model under two release scenarios B1 and A1B in three periods
(2025 to 2050, 2050 to 2075, and 2075 to 2100) was examined to predict future climate conditions and to
generate daily climate parameters of the LARS-WG microscale model. Daily climate data obtained from
LARS-WG output were used as inputs for DSSAT model (crop simulation model) to simulate cotton growth
under future climate changes. The selection and preparation of a suitable plot of land for the implementation
of the project was done in the beginning of October 2018. The intended experimental design was factorial split
plots.

Results and Disscusion

The DSSAT model provided acceptable results for cotton yield and phenological stages, and this success was
confirmed when the values simulated by the model were compared with the data collected from field
experiments. The maximum NRMSE is related to HW simulation, which is calculated as 9.7%. The value of
this index for simulating the phenology stages is much lower and its value is reduced to 1.5%. Also, the results
showed that under the future climate change and decreasing in rainfall in Birjand, the cotton yield will decrease.
As a result of applying 10% stress, cotton yield will decrease by 1.8% in B1 scenario and 2.13% in A1B
scenario. Morever, our data showed that the DSSAT model can be a promising tool for predicting yield, leaf
area, nitrogen accumulation, phenology, and biomass of different cotton cultivars and other crops grown in the
region. It seems that this study is useful and appropriate for farmers and their making decisions. The results of
the simulations showed that due to future climate change and increase in temperature and carbon dioxide
concentration in Birjand city, cotton yield will increase.

Conclusion

On average, under all scenarios, the average yield of cotton will increase by 15% in the period of 2025 to 2050,
by 15.44% in the period of 2050 to 2075 and by 18.15% in the period of 2075 to 2100. The simulation has
shown that climate change increased the yield (from 14.73 to 18.53 percent) and reduced the length of cotton
growing season. The main reason for the increase in cotton yield can be attributed to the increase in carbon
dioxide concentration.

Keywords: Temperature Rise, Climate Change, Cotton Yield, General Circulation Models, Simulation Model.



