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Chickpea is one of the most popular legumes,  cultivated in 50 countries around the
world.  New  varieties  are  being  developed  by  introgressing  wild  landraces. Accurate
prediction of crop flowering time is required for reaching maximal farm efficiency. Crucial to
this effort are predictive models that connect agricultural traits to climatic factors.

A  regression  model  for  time  to  flowering  is  constructed  by  the  combination  of
Grammatical Evolution (GE), LASSO and Differential  Evolution Entirely Parallel  (DEEP)
method to recover analytic form of a dependence, find regression coefficients and determine
the set of climatic factors, respectively. In a proposed approach, the unknown parameters of
the model are inferred automatically by stochastic minimization of the deviation of the model
output from data [1].  The method was applied to predict the flowering time in a dataset of
wild chickpea collected at in five regions in Turkey by von Wettberg et al [2]. These wild
accessions were planted in climatically distinct sites in Turkey and Australia. Being grown in
contrasting  environments  the  phenotype  data  on time  to  flowering  is  highly  diverse.  The
dataset is subdivided into 18 groups according to allele combination at six SNPs associated
with flowering time that were identified earlier.

In this work we analyze a regression model for time to flowering in a dataset of wild
chickpea  using bootstrap  approach.  We performed 1999 model  adaptations  using  datasets
resampled from original one with repetitions. The analysis revealed that the 95% confidence
intervals for five out of six regression coefficients didn’t contain zero and thus represent well
established influence of climatic factor on time to flowering. Coefficients of genotype-by-
environment interactions had 98% of confidence intervals that didn’t include zero for each
SNP. 
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