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BISA stationsin India

Ladhowal, Punjab

Area: 200 ha

RF: ~800 mm

Production: ~5 t/ha

Climate: Composite

Samastipur, Bihar

Area: 60 ha

RF: ~1200 mm

Production: ~2.5 t/ha

Climate: Humid sub-tropical

Jabalpur, MP

Area: 222 ha

RF: ~1500 mm

Production: ~2.5 t/ha

Climate: Sub-humid

Established on 5th Oct 2011



Why wheat is so important?

Å1st in the world and 2nd in developing world

ÅFood of > 2.5 billion poor people; 20% of all calories & protein 

in developing countries

ÅMain staple for an estimated 1.2 billion poor (< 2$per day, 

ñwheat-dependentò)

ÅProvides income to farmers in 80 developing countries, & over 

128 countries in total, (~170 million poor family members)

ÅWheat is the most traded crop



What are the concerns in for yield?



ñIn the next 50 years 

we need to produce as 

much food as has been 

consumed over our 

entire human history.ò 

Megan Clark, CEO of CSIRO, 

Australia

Global demand will grow dramatically as population & incomes rise

Challenges to Global Wheat Production



Historical gains in yield potential

ǒQuantum yield jump in 1960s

¤Semidwarf, photo-insensitive varieties

ǒIncremental yield increases in 1970s

ǒModerate yield boosts in 1980s and 1990s

¤Use of winter wheats, 1B.1R translocation

¤Veery, Kauz, Attila (PBW343) and Babaxcrosses

ǒStable yield increase (2013)

¤Borlaug 100

¤Plateau in yield gain? NO, But we need to increase the rate

¤How?
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Genetic gain over time

years per cycle

selection intensity selection accuracy

genetic variance

Selection Intensity

V Need bigger populations
ÅLimitation to evaluation lines in the 

field

ÅSolution: Sparse testing

Selection Accuracy 

V Precise measurements

V Reduced Errors
V Improved phenotyping skills

V Use of High throughput phenotyping tools

V Correct for environment

Genetic Variance (Diversity)

V Mixed bag (not all good)

V A must have

V Better chances of getting desired 

combinations

Years per Cycle

V Constant órateô of return

V Can be reduced through speed 

breeding

V Selection in early generation

Modified from Jesse Poland, KSU





Genomic selection

ÅSimilar to MAS, but based on thousands of random 

SNPs (Genotyping by Sequencing)

ÅMAS is suitable for large effect allele

ÅGS Focus on individual allele & whole genome

GS has more importance where;

ÅTrait is difficult to measure (CT, NUE, WUE etc)

ÅHeritability is low (although important)

ÅQuantitative/polygenic trait 

ÅGenotyping is cheaper than phenotyping



Concept of Genomic selection



Genomic selection (accelerating) the 
breeding cycle
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Genetic gain over time

Rapidly select prior to phenotyping




