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Abstract

This study was conducted to identify the most effective agroclimatic variables (indices) which are
detrimental for wheat production (irrigated and rainfed) in Hamedan Province. For this purpose, statistical
correlation analysis were performed for seven sites between wheat performance (WP) (Kg. per hectare) and
various agroclimatic indices namely: annual rainfall (P,), seasonal rainfall (P), monthly rainfall (P,), 10-day
rainfall (Py), reference precipitation deficit (RPD), crop precipitation deficit (CPD), monthly growing degree-day
(GDD,,) and 10-day growing degree-day (temperature thresholds of 5, 10, 15 and 20 degrees centigrade). To
evaluate the degree of correlations, correlation coefficients and coefficients of determination (R?) were
determined for all steps using two-variable and multi-variable (Pearson) approaches. For two-variable
correlations, 462 scenarios were constructed. For mulit-variable Pearson correlations, 55 scenarios were defined
at statistical significant levels of p<0.01 and p<0.05 respectively. The results showed that crop precipitation
deficit index (CPD) is the most effective factor affecting wheat performance in Hamedan (R’=0.36). It was
found that the rainfall events in March and April are more effective than other months. On average, the rainfed
wheat was more sensitive to agroclimatic variables than irrigated wheat. The analysis of two-variable
correlations (WP-GDD) revealed that the spring time GDD at 5°C (GDDs) is more effective than other
temperature thresholds. In general, the results of two—variable correlation analysis and multi-variable analysis
both showed that the RPD and CPD are the most effective agroclimatic indices governing WP. By contrast, the
multi—variable analysis of GDD showed insignificant correlation coefficients. For multi-variable method, more
than 90..5,> of the correlation coefficients were positive (0.67<r <0.97) and statistically significant (P<0.05). On

average, the western areas of the province were more susceptible for wheat production (rainfed and irrigated)
than the other areas.

Keywords: Wheat performance, Agroclimatic indices, Crop precipitation deficit, Growing degree-day,
Hamedan province.
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