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ABSTRACT 

Possible climate change will have significant effects on the growth and yield of crops is water. The aim of 
this study was to evaluate future climate change (doubling the amount of Co2) on growth and yield of rice 

in Ahvaz in the study of CERES-Rice model has been used double output of general circulation models 

GCM- model showed that under a doubling of the concentration of Co2, the average temperature during 

the growing period to the extent 4/5° c increases. Simulation growth in rice yield by CERES-Rice model 
showed that doubling the amount of Co2 and temperature increase of 4/5 ° C during plant growth and 

biomass yield increased 40 and 44 percent, respectively. And leaf area index decreased in 1000 grain 

weight and number of leaves does not vary. The use of strategies to deal with this delay in planting date 
and cultivar is partly reduce the negative impact of climate change concluded that to achieve a high 

temperature tolerant genotypes from the breeding program is the most effective way to deal with this 

issue respectively. 
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INTRODUCTION 
The study of climate change, an issue of global scale. The available evidence suggests that human activity 

is one of the main components of the climate can affect the environment and climate, in turn, on 

agriculture, food sources affects humans and animals. Climate effects of climate studies should not only 
be studied, but its impact on human societies, the development of agriculture and the resulting pressures 

should also be considered. Risks of climate change caused by the interaction of several different variables 

of the system, which is necessary for them to be set. Agriculture (including crop production, animal 
husbandry, forestry and fishing) could be one of these systems and the climate is defined as a system. If 

any of these systems are considered separately from the results and strategies would be very incomplete. 

Overall growth in world agricultural production faster than population growth has been quite different, 

however, different continents. For example, in Africa, cereal production, while the production needs of 
the increasing population is not a radical and much more glandular compared to grain growth. In contrast, 

the expansion of cultivated land has always been behind the trend of population growth. Therefore, in 

such circumstances, agricultural production is inevitable if pressed. In many countries in Asia and the 
available land suitable for farming has grown with irrigation. In Latin America to achieve new 

agricultural land can only be at the expense of destroying natural an ecosystem (especially the conversion 

of forests to agricultural land) is that this is directly linked to climate change. Climate parameters are 

interdependent set of variables so that changes in one of the variables were determined based on a 
mechanism similar changes in other variables creates. With the exception of a possible sudden qualitative 

changes that are listed in the following sections will be linked to some climatic variables together with 

carbon dioxide in the atmosphere is not any. Between some climate variables such as temperature Badu 
cloud, there is a weak correlation. If the variables such as temperature, rainfall, evaporation and high 

correlation between each other that the Hydrological cycle will aggravate the problems caused by 

excessive utilization of land and consumption of water will create competition over resources, this 
problem many socio-political world has created. It seems that the warming climate variables either 

absolute or relative increase. Many of the weather phenomena associated with global warming thresholds. 
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For example, silicon evaporation of water from the oceans in tropical temperatures generally above 26 or 

27 degrees Celsius formed. So to increase the temperature of the sea water, tropical silicon will further 

occurrences. The fluctuation of temperature is also important. For example, according to recent research 
in the Arctic, sudden temperature changes in the past raised concerns that rapid changes in temperature 

may in the future be, so that only a decade average temperature of 10 to 12 temperature rises. 

Mechanisms such changes are still not known but it seems clearly related to the mechanical stability of 
the polar ice and sudden changes in hydrological cycles and trends in the continent. Of course, like most 

agricultural activities will be consistent with climate change, but it will be more difficult. Although the 

Industrial Revolution an important role in improving the lives of humans, but the environmental aspects 

have harmful consequences. Increased use of fossil fuels and deforestation increase the concentration of 
gases such as carbon dioxide, methane, nitrogen oxides, and Keller flour-carbon and is. These gases (the 

greenhouse gases) compared to short wavelength radiation from the sun to the earth is sent, transparent, 

and, on the long wavelength is emitted from the Earth to the sun to absorb. Thus, an increase in these 
gases in the Earth's sun light energy due to more prison, the gradual warming of the planet followed 

(1992IPCC,). Changing patterns of rainfall and the amount of radiation at ground level as well as other 

consequences of this change (1997 Bangladesh, 1992IPCC). According to research conducted by 
international experts on climate change (IPCC), the largest carbon dioxide (55%) of global warming is. 

The concentration of these gases of 285 parts per million before the Industrial Revolution (1800), to 337 

parts per million in 1980 (Goudriaan, 1995) and according to the latest estimates to have reached 369 

parts per million in 2000. International experts predict climate change scenarios on how different 
greenhouse gases continue to be based on Different scenarios of the study, the concentration of carbon 

dioxide will double over the end of the 21st century (1992IPCC). Increasing the concentration of Co2 in 

the atmosphere at a rate of 4.2 percent (Goudriaan, 1992), increase in temperature and changes in rainfall 
patterns in the area As a result of the world and the future performance of agricultural eco-systems and 

the production of various products will be affected.  

Many physiological processes that climate change will affect crops. Co2 concentration stimulates 

photosynthesis and the changes in stomatal conductance (Cure et al., 1986) and will also affect water use 
efficiency (Sionit et al., 1986). The Rising temperatures also speed up the development of crops to 

produce them will be effective (Rawlins, 1991). The overall impact of climate change on development 

and production of crops have been studied by various researchers. Depending on the type of plant and the 
geographical area was the photosynthetic pathway (Rawlins, 1991) and general comment on the response 

of different species to climate change is needed to make the case studies. Dependent (Matthews et al., 

1994).  
Development of suitable low cost alternative modeling techniques for this type of research that is 

currently being used. General circulation models (GCM), yet accurate tools to predict climate facilitates 

(Matthews et al., 1994). So, with the output data of GCM models and their use in plant growth models 

can be related to climate change processes quickly and cost predictable. However, this study is not much 
experience in Iran and about Iran's future is not the answer to climate crops. In addition, water vapor, 

carbon dioxide, methane, nitrous oxide, ozone and Keller flour and carbon are the most important 

greenhouse gas. The exact relationship between greenhouse gas emissions resulting from human activities 
and natural ecosystems that (wetlands, tundra), fossil fuels (coal, oil and gas) and geological resources 

(volcano) are released into the atmosphere is one of, full of the most controversial issues between 

industrialized countries and developing oil production there. Loss of natural land area of conversion of 
tropical forests to agricultural land, grazing and cutting trees to provide residential land will continue. The 

speed may be reduced in the future, where the border between crops, forests and grasslands are not well 

understood so many previous estimates now seem suspicious. Therefore, the use of chemical fertilizers 

now and the year 2010 indicate that their use has increased. It seems that even with accurate 
measurements in order to optimize the use of fertilizers, losses of fertilizers will continue. 

Qualitative scale, the indirect effects of climate change on agriculture could be several predictable. These 

effects include: 
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- General predictions about weather and climate, and as a result, medium-term planning more difficult to 

farm. 

- Reducing diversity in some sensitive areas such as tropical forests. 
- Rising sea levels (40 cm per hundred years), and finally, the loss of part of the land with the water. 

- Increased prevalence of pests and diseases, especially of the unknown 

- Displacement current ecological zones on the horizon, in some cases hundreds of kilometers and 
hundreds of meters in height occur. This mismatch to numerous risks, including plants, especially trees 

with agricultural systems changes and inconsistency will lead to the situation there. 

- Temperature during the period of increased growth of plants and crops in cold and mountainous areas is 

that it can increase crop production in some areas, and vice versa warmer climate regions that already 
have climate change to reduce will be agricultural products. 

- The balance of current food production between cool and temperate regions of subtropical and tropical 

zones could be less favorable. 
 

MATERIALS AND METHODS 

GFDL Climate Model 
In order to predict the effect of climate change on the characteristics of growth and yield of rice in Ahvaz 

first climate indicators in terms of doubling the concentration of Co2 to Ahwaz were estimated using 

general circulation models GFDL. By applying the output of the model in the long-term average weather 

statistics for the city of Ahvaz, the amount of incoming radiation, temperature and precipitation under 
climate change were measured monthly. Climate data calculated in terms of climate change and climate 

data in the current situation as CERES-Rice model inputs used. Data required for calibration and 

evaluation of CERES-Rice model tests carried out in the Agriculture and Natural Resources Research 
Center of Khuzestan and climate data from weather stations in Ahvaz were provided. After confirming 

the function of model scenarios of climate change on the model, the model simulates the performance and 

growth of rice. The impact of climate change on the growth and yield of rice were evaluated and 

appropriate ways to prevent diminished performance. 

CERES-Rice Model 

CERES-Rice model of complex models and were evaluated DSSAT 4.0.2.0. This model is able to 

influence environmental factors such as climate, soil properties, as well as assess the farm management 
decisions. It phenology stages, gathering and sharing of dry matter, leaf area index, the growth of stems, 

leaves and seeds, as well as water and nitrogen balance of the soil, water and vegetables consumption, the 

effect of water stress on the growth and yield simulation. The main parts used in the model are as follows. 
Dry matter production by product of photo synthetically active radiation absorbed (PAR) on conversion 

(efficiency of photosynthetic active radiation) is calculated. Absorbed photo synthetically active radiation 

(IPAR) is calculated according to the equation: 

RPAR = 0.45            (1) 

  LAIPARIPAR  85.0exp1
       (2)

 

The LAI LAI and R radiation in MJ per square meter is the input, and then the production of dry matter 
calculated using the following relationship: 

6.05.7 IPARPCARB           (3) 

KPCARBCARBO           (4) 

That PCARB dry matter production potential, CARBO, real dry matter production (both in grams per 
square meter) and K factor is water stress, depending on the degree of stress varies between 0 and 1. 

The Transpiration 

This part of the dry matter production model to connect the plant water use, to the following equations: 

P

P

T

Y
TY 

           (5)
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The actual Y dry matter, DM potential, T evaporation and transpiration potential is real. 

The Growth of Leaves and Tillering 

Leaf area is one of the important factors affecting incoming light and dry matter production. Model leaves 
the main stem into account and then adjusted based on the number of tillers per plant it. Leaf appearance 

rate as a function of temperature and growth rate, leaf area as a function of temperature and Filokron (the 

time between the appearances of two successive leaves) is calculated. The decline leaves, cluster 
development and grain filling using equations based on temperature, Filokron and water stress are 

calculated. 

The Soil Water Balance Model 

It contains a small amount of water below the soil, the amount of irrigation water and rainfall result of 
input, output evapotranspiration, runoff and drainage of the soil profile. In this model, soil moisture 

balance for the soil layer is 10, and the user must determine the depth of each layer 

Climate Data 
Climatic data required for calibration, evaluation and implementation of models (maximum and minimum 

temperatures, rainfall and sunshine hours) the closest weather stations in locations experiment were 

prepared. Based on data on daily sunshine hours (Penman-Mantis, 1976) were converted to solar 
radiation. 

Different Scenarios were Tested 
1. The current situation at Daniel 

2. Doubling the amount of Co2 and climate change by increasing the temperature increase of 5.4 ° C with 
the Daniel strategies for coping with climate change 

3. Use 15 days earlier planting dates and varieties Daniel 

4. Use 15 days later planting date and variety Daniel 
5 to 30 days later planting date and variety Daniel 

6. Use the otitis media early in the usual planting dates 

7. The number of otitis media in early sowing date 15 days earlier 

8. Use of otitis media in the early sowing date 15 days later 
9. Use of otitis media in the early sowing date 30 days later 

 

RESULTS AND DISCUSSION 

TKW 

Due to the weight of grain in the current climate and climate change had no significant difference (Figure 

6) yield is proportional to the number of grains per unit area. Hoveizeh the highest seed weight to 
different planting dates, seed weight 1.23 grams and the lowest figure of Daniel in different planting dates 

had 8.22 grams.  

 

 
Figure 6: The weight of grain in the current climate, climate change and strategies to deal with it 
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Temperature rise in climate change in the form of clusters, the florets and seeds of the variety of plant life 

cycle is to be made to reduce the number of grains per panicle. Grain weight is dependent on the cultivar. 

And the temperature rise in climate change is the reduction of fertility in rice. So one of the goals of plant 
breeding will be used to improve dry matter is (Hall and Allen 1993), one can assume that under 

conditions of climate change have been limited due to a decrease in the number of grains formed in the 

cylinder head, the seeds of potential weight have his (Imam et al., 1992; Andrzyan, 2008). 

TDM or Biomass at Harvest Time 

Dry matter accumulation in plant (leaves, stems, clusters and grains) has declined in terms of climate 

change. In this context the figure of 13 883 kg of dry matter per hectare is Daniel. The dry matter in the 

context of climate change on the sowing date 15 days later than normal conditions with Daniel at 9200 kg 
per hectare and decrease of 34% compared to normal conditions and the reduction in dry matter of 15 

days cultivar sowing Hoveizeh earlier than usual with 5373 kg per hectare and decrease of 61% compared 

to the usual conditions (Chart 7). Temperature rise in climate change by reducing the absorption of solar 
radiation (Kochki and Banayan, 1993; Imam and Niknezhad, 1992) and the effect on the processes of 

photosynthesis and respiration (Imam and Niknezhad, 1993) reduces growth and dry matter accumulation 

in the plant. 
 

 
Figure 7: Biomass at harvest time in the current climate, climate change and strategies to deal with 

it 

 

Yield 

Grain yield simulated by the model have fallen under climate change. The yield reduction was 15 days 

earlier than normal conditions the sowing Daniel 1.2 tons per hectare by reducing the yield was 54% and 
the lowest figure in otitis media early planting date 30 days later with 3.15 tons per hectare to 32 % less 

than in normal conditions (Graph 8). This is due to the effect of increased harvest index (HI) is.  

 

 
Figure 8: The yield in the current climate, climate change and strategies to deal with it 
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It observations (Soltani et al., 2005) is consistent. The good grain yield with changes in plant dry matter 

accumulation (Imam and Niknezhad, 1992), some researchers also stated that increasing the concentration 

of Co2 reduce negative effect of high temperature on grain yield (Kochki et al., 2003; Kimball et al., 
1995; Handal et al., 2005) in Ahvaz climatic conditions increasing temperature during grain filling period 

by shortening the length of duration of seed filling, reduced production and reduced current Asmylathay 

remobilization in grain yield is reduced (Gilani et al., 1996; Kocchki et al., 2003). 

Harvest Index (HI) 
HI simulated in climate change has increased. The harvest of early varieties of otitis media in early 

sowing date 30 days or 45% and the lowest harvest index figure 15 days later than normal conditions by 

Daniel sowing is 34%. HI in conditions of climate change is at 35% (Chart 9). Increased harvest index in 
terms of climate change, especially in the otitis media due to the reduction in grain yield and dry matter. 

Because of climate change and the increase in temperature conditions of storage and reproductive organs 

of photosynthetic more to transport and it is increased harvest index (Gilani, 1998). 
 

 
Figure 9: Harvest index in the present situation, climate change and strategies to deal with it 
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