
AGR1503: Effects of early harvest on hardseededness in dry bean 

Hardseededness is a condition in dry beans where seeds do not take up water during processing, 
resulting in so called stone seeds, which are undesirable in a processed product. It is also related to 

reduced germination, as seeds need to take up water to germinate. The trait is highly influenced by the 

environment but some varieties, especially of black bean, are more susceptible to developing hard 

seeds. Preliminary work in our group suggested hardseededness is related to physical dormancy induced 

by harvesting at the wrong time. The primary objective of this project was to determine the time frame 

during seed development critical to the development of hardseededness in black beans. The goal was to 

make recommendations as to the best agronomic practices for harvesting beans to lower the incidence 

of hardseededness. 

An experimental trial was conducted with two black bean varieties, CDC Jet (susceptible to 

hardseededness) and CDC Blackcomb (resistant), harvested at nine time-points between 28 and 44 days 

after flowering. Seed germination tests were conducted as a measure of dormancy within one month of 

harvest and again after six months of storage. The germination tests were repeated with scarified seeds 

to determine if physiological dormancy was having an effect on germination rates. 

The susceptible genotype, CDC Jet, had 40 – 70 % dormant seeds when harvested 32 to 40 days after 

flowering (DAF) but this was reduced to 10 - 25 % if left on the plant until at least 42 DAF. Dormancy in 

CDC Blackcomb was < 5 % at all harvest dates. Estimation of dormancy following six months of storage 

showed a similar pattern in both varieties, although it was reduced by up to 20 % over this time in CDC 

Jet, depending the crop growth conditions and moisture level of seed at harvest stage.  

Agronomic recommendations for avoiding the development of hardseeded beans should include making 

sure pods are at the buckskin stage before harvesting to ensure full development. This can be 

problematic for late varieties in wet fall situations, therefore, it is not recommended that susceptible 

varieties be grown in areas where timely harvest is not possible. We are trying to breed against 

susceptibility by swathing while the pods are not yet at the buckskin stage. This should encourage the 

development of hard seeds which will appear the following year as low germination plots. We can then 

select against these lines. We suspect that this is also happening in yellow beans – anecdotal cooking 

evidence suggests there is hardseededness in yellows and we have noted reduced germination in early 

generation plots.  

Harvesting earlier than 32 DAF avoided the development of dormancy but this is not an option for 

producers as the seed coats are not fully developed at this point leading to other problems, such as 

incomplete colour. This stage, however, would work for our rapid generation technology in the breeding 

program where we are trying to cycle through generations as quickly as possible. 


