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Preface 
 

gricultural productivity is one the defining challenges at present. The 
demand for climate smart crops has never been greater in face of 

climate and population surge. This requires redesigning of agricultural 
science beyond conventional procedures and protocols to embrace a new era 
of precision agriculture. 

Interdisciplinary convergence of technology, life and data science is the need 
to this era. Prevailing tools for gene sequencing permit us to explore blueprints 
of plant genetic background with high precision. This volume “A Concise 
Operating Manual for Intelligent Crop Breeding” is a result of a teamwork with 
international researchers who are enthusiastically shaping this new frontier. 
Our aim to offer a comprehensive and practical guide that bonds the gap 
between academic theory and laboratory application. We anticipate that the 
effective application of this approach hinges on a solid base in basic laboratory 
practices. Without high-quality of molecular samples and careful preparation 
of molecular biology experimentation, even the state-of-the-art techniques will 
produce erratic outcomes. 

We provide robust protocols for high quality isolation of nucleic acids which 
is a prerequisite of high throughput genotyping. More focus is given to Cleaved 
Amplified Polymorphic Sequences (CAPS), derived CAPS (dCAPS) and 
Kompetitive Allele Specific PCR (KASP) assays. The techniques are reliable to 
genotype breeding populations for SNP-based markers making the backbone 
of modern crop breeding. 

 “A Concise Operating Manual for Intelligent Crop Breeding” is hence designed 
as basic resource for a broad researcher- from postgraduates embarking on 
their careers to veteran molecular plant breeder and researchers looking for 
to integrate these techniques into their work. 

 

 

Dr. Shoaib Ur Rehman 
Date: June 2026 
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