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ABSTRACT 
Present study is aimed to assess the climate change effects on selected pulses (peas, beans and lentils) yields in Iran. 

In this way, meteorological and agronomical data are received from Iran meteorological organization and ministry 

of agriculture jihad respectively according to 336 counties of Iran in 1392 year. To distinguishing between dry and 

irrigated cultivation of pulses, tow regressions are estimated for each of them. According to results, temperature has 

no effect on pulses yield, but its standard deviation affects dry lentils yield positively and irrigated lentils, dry beans 

and irrigated peas yields negatively. Precipitation has positive effect on dry pulses yields as expected, but it has no 

effect on irrigated pulses. Standard deviation of precipitation has negative effect on dry beans yield. More humidity 

increases dry lentils and irrigated beans yields, but decreases irrigated lentils and irrigated peas yields. Also 

humidity standard deviation affects pulses yields. Wind speed has no effect on pulses yields, but its standard 

deviation has positive effect on dry lentils yield. So, it is recommended that pulses production regions with low 

predicted precipitation in the future, consider water management methods more than before. In this way, reduction 

of precipitation can be replaced by increasing of irrigation. On the other hand, it is recommended that research 

organizations consider producing varieties that are resistant to precipitation reduction. Moreover, regarding that 

more studies have considered temperature and precipitation only, this study shows the necessity of attention to other 

meteorological variables such as humidity and wind speed. 
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INTRODUCTION 

 

 Climate change is considered as one of the main environmental problems in the 21st 

century by researchers. According to IPCC fourth assessment report, the global average surface 

temperature is increased about 0.74±0.18 ◦C in the last century and it is expected to increase 1.1–

6.0 ◦C in the present century (Reidsma et al. 2010). Besides increasing in surface temperature, 

global patterns of rainfall have also changed. Both observations and model simulations show an 

increase in the global average of mean precipitation and its variation (Chou and Lan, 2012). 

Along with temperature and participation, other climate variables have also changed. These 

changes are both a development and an environmental challenge and can be considered as a 

fundamental threat to agricultural productivity, food security and development prospects (Di 

Falco, 2014). Given the fundamental role of agriculture in human welfare, concerns have been 

raised regarding the potential effects of climate change on agriculture and its sectors. Therefore 



 

 

the effect of climate change on agriculture is considered by many organizations and a substantial 

body of research is devoted to this subject over the past decade (Adams et al. 1998). According 

to results, agriculture is vulnerable to climate change which shows necessity of implementing 

effective adaptation strategies to minimizing the climate change damages on agriculture (Niles et 

al. 2015).  

To date, studies exploring the effects of climate change on the agriculture have mostly 

employed statistical methods. Schlenker and Robert (2009) estimated the relationship between 

weather and corn, soybean, and cotton yields using a unique fine-scale data set of daily weather 

records spanning the entire United States from 1950-2004. They find a robust and significant 

nonlinear relationship between temperature and yields, which increase linearly in temperature 

until about 29±C for corn and soybeans and 33±C for cotton. They predicted reductions in yields 

of 72-80% for the three crops under the most rapid warming scenario in their preferred model 

specification. Nwachukwu et al. (2012) examined the relative effect of climate change on the 

productivity of cocoa in Nigeria. Data employed were national aggregates of the export crop and 

climate variables collected from reputable secondary sources covering 1961 – 2010. Overall, 

rainfall recorded a significant negative coefficient while that of temperature was positive 

coefficient, implying decreasing rainfall with rising temperature. More so, rainfall and its 

squared term were the only significant climatic variables influencing the productivity of cocoa. It 

is therefore suggested that cocoa farmers should adopt new measures to cope with the emerging 

negative effect of climate change. Ward et al (2014) using data at a high spatial resolution, 

estimated a cereal yield response function conditional upon climatological and topographical 

features. They find that cereal yields across Sub-Saharan Africa will decline with increasing 

temperatures resulting from global climate change. Chen et al. (2016) developed an empirical 

framework, using fine-scale meteorological data, to estimate the link between corn and soybean 

yields and weather in China. They find that there are nonlinear and inverted U-shaped 

relationships between crop yields and weather variables; global warming has caused an 

economic loss of about $820 million to China's corn and soybean sectors in the past decade and 

corn and soybean yields are projected to decline by3–12% and 7–19%, respectively, by 2100.  

Zhang et al. (2017) explored the importance of additional climatic variables other than 

temperature and precipitation in studding related to climate change effect on agriculture. Using 

the county-level agricultural data from 1980 to 2010 in China, they find that those additional 

climatic variables, especially humidity and wind speed, are critical for crop growth. Therefore, 

omitting those variables is likely to bias the predicted impacts of climate change on crop yields. 

Iran is significantly dependent on agriculture as it provides 12 percent of grass 

domestic production (GDP) and 21.2 percent of employment. In this country about 16 

million hectares are devoted to agricultural activities (Iran Statistical Center, 2016). In 

this regard, pulses are one of the most important annual crops in Iran that has about 7 

thousand hectares cultivation area. These crops cultivate in many of the regions in the 

country and their yields are different in various regions. Climate differences can be one 

of the responsible factors for yields differences, why so Iran as a vast country with 

1,648,195 km2 areas and locating between latitudes 24° and 40° N, longitudes 44° and 

64° E, has high climatic diversity and climatic variables have high variability in 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&cad=rja&uact=8&ved=0ahUKEwi969PE8o3OAhUBWxQKHZ2YAS8QFghIMAY&url=http%3A%2F%2Fwww.srtc.ac.ir%2F&usg=AFQjCNHgrp-egVMtXYaRczQhCoobipe7Bg
https://en.wikipedia.org/wiki/24th_parallel_north
https://en.wikipedia.org/wiki/40th_parallel_north
https://en.wikipedia.org/wiki/44th_meridian_east
https://en.wikipedia.org/wiki/64th_meridian_east


 

 

various regions. In recent years, climate change has altered climatic variables in 

various areas which reveal needing to examine their impact on the pulses yields more 

than ever. High climatic diversity and consequently crops yields diversity can provide 

appropriate context to study the ways that climatic variables affect this yields. 

However, there are not adequate studies in this field which shows the necessity of 

attention to this subject in the future researches. So, present study is going to examine 

the effects of climatic variables on pulses yields using statistical methods. 

 
MATERIALS & METHODS 

 

Statistical models include three main types, i.e. time-series models based on time series data 

from a single point or region, cross-section models based on spatial variations data and panel 

models based on spatio-temporal variation data. A cross-section model is built based on average 

yield, mean temperature, total precipitation and other climate factors (Lobell and Burke, 2010): 

iiwsdwsdihsdhsdipsdpsditsdtsdiwwihhippitti uxbxbxbxbxbxbxbxbby  0       (1) 

 

Where iy , itx , ipx , ihx  and iwx  represent average of yield (Kg per hectare), annual 

mean temperature (Centigrade degree), annual summation precipitation (millimeter),  

annual mean humidity (percent ) and annual mean wind speed (Meters per second ) in 

region i, and other explanatory variables are the same climate variables standard 

deviation.  0b , tb , ... and wsdb  are parameters to be estimated, and iu  is an error term. 

In the present study, 336 counties in Iran were selected as cross sections and 

agronomical data and climatic data in 1392 have used. Considering that there is 

difference between dry and irrigated cultivation structure, this study has estimated tow 

models for each crops. One for dry and one for irrigated. 

 

RESULTS AND DISCUSSION 

 

The estimation results are showed in table 1. Considering statistical significance, temperature 

has no effect on pulses yield, but its standard deviation affects dry lentil yield positively and 

irrigated lentil, dry beans and irrigated pea yields negatively. Precipitation increasing has 

positive effect on dry pulses yields as expected, but it has no effect on irrigated pulses. Standard 

deviation of precipitation has negative effect on dry beans yield. Humidity has considerable 

effect on pulses yield, as more humidity increases dry lentil and irrigated beans yields, but 

decreases irrigated lentil and irrigated pea yields. Also humidity standard deviation affects pulses 

yields. Wind speed has no effect on pulses yields, but its standard deviation has positive effect on 

dry lentil yield. 

 
 
 
 



 

 

 
 

Table 1.  Cross-section models estimation results for pulses yields  

parameters crops 

lentils beans peas 

dry irrigated dry irrigated dry irrigated 

0b  -1034.66** 
(349.75) 

4186.71*** 
(840.41) 

281.64 
(504.60) 

701.00 
(1065.77) 

-19.42 
(462.97) 

3943.73*** 
(866.39) 

tb  -3.50 

(5.29) 
-1.65 

(12.72) 
3.24 

(7.34) 
-21.93 
(15.51) 

-5.30 
(7.54) 

-13.56 
(14.11) 

pb  0.87** 

(0.37) 
-0.30 
(0.91) 

2.08*** 
(0.45) 

-1.14 
(0.97) 

1.17** 
(0.56) 

-1.30 
(1.06) 

hb  8.74*** 
(2.45) 

-30.13*** 
(5.89) 

0.55 
(3.14) 

21.62*** 
(6.65) 

4.81 
(2.97) 

-23.04*** 
(5.56) 

wb  -21.81 
(26.25) 

-13.73 
(63.07) 

8.40 
(49.65) 

-71.16 
(104.87) 

-41.20 
(37.36) 

29.63 
(69.91) 

tsdb  61.70*** 

(22.28) 
-175.45*** 

(53.55) 
-77.56** 
(32.09) 

41.62 
(67.78) 

-0.89 
(28.43) 

-158.07*** 
(53.21) 

psdb  0.33 
(3.91) 

-2.14 
(9.39) 

-9.69* 
(5.02) 

2.10 
(10.61) 

-3.97 
(5.77) 

8.09 
(10.80) 

hsdb  7.04*** 
(1.65) 

-13.72*** 
(3.98) 

0.35 
(1.80) 

12.38*** 
(3.81) 

2.78 
(1.70) 

-13.34*** 
(3.19) 

wsdb  144.17** 
(68.10) 

-122.31 
(163.65) 

106.80 
(112.47) 

-0.33 
(237.56) 

61.51 
(97.05) 

-185.84 
(181.63) 

2R  0.42 0.21 0.49 0.11 0.24 0.17 

Absolute value of t standard errors in parentheses, Note: *, **, and *** indicate statistical significance 

at the levels 10%, 5%, and 1%, respectively. 

 
Therefore, by continuation of climate change process in the future, it is expected that pulses 

yields response to these changes. The strongest change can be yield of dry pulses to precipitation 

reduction. On the other hand, we can see that climate variables variations are more effective on 

crops yields comparing to this variables means. Considering that climate change will increase 

climate variables variation, it can be understood that treatment is serious.  
 
CONCLUSIONS (FACULTATIVE) 
 

1. Regions with low predicted precipitation in the future, consider water management method 

more than before. In this way, reduction of precipitation can be replaced by increasing of 

irrigation.  

2. Research organizations consider producing varieties that are resistant to precipitation 

reduction.  

3. Regarding that more studies have considered temperature and precipitation only, this study 

shows the necessity of attention to other climate variables such as humidity and wind speed. 
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