
 

 
 

 

 

Soil Biology – The Positive Influences of Pulse Crops 
 
By Bruce Barker, P.Ag 
 
Pulse crops bring many rotational benefits to cropping systems on the Canadian Prairies. Research has 
identified that pulses in rotation result in improved soil biology and higher rotational crop yield.  
 
A three cropping sequence study, repeated for five cycles in Saskatchewan from 2005 to 2011 at Agriculture 
and Agri-Food Canada (AAFC) Swift Current, found that including a pulse crop increased total grain production 
by 35.5 per cent, improved protein yield by 50.9 per cent, and enhanced fertilizer nitrogen use efficiency by 33 
per cent over the summerfallow system. The three-year rotation was wheat in year one, followed by peas, 
lentils, or chickpeas in year two, and durum wheat in year three. 
 
Another AAFC study across Western Canada found that on average, all legumes, except faba bean for seed, 
produced higher canola and barley yields than when wheat was the preceding crop. Faba bean green manure 
produced the highest yields. The results indicate that growing legumes for seed before hybrid canola can 
improve canola and subsequent barley yield without negatively affecting canola oil or malting barley protein. 
 
While some of the yield benefits are due to a nitrogen benefit left behind by pulses, one study found that only 
eight per cent of the yield increase of wheat grown after peas could be attributed to the nitrogen benefit that 
the pulse provides. The other 92 per cent yield benefit is attributed to ‘non-nitrogen’ benefits. These non-
nitrogen benefits are partially due to a pulse crop’s impact on soil biology.   
 
Soil biodiversity is very large with 5,000 to 10,000 species of microorganisms per gram of soil including soil 
fungi and bacteria. Soil fungi are a diverse group. The association of plant roots with arbuscular mycorrhizal 
(AM) fungi and other beneficial fungal endophytes can improve plant health, nutrition, and tolerance to abiotic 
stress. Arbuscular mycorrhizal fungi are generally known for providing their host plants with soil nutrients in 
exchange for photosynthates and protection against pathogens. Arbuscular mycorrhizal fungi are abundant and 
account for about 25 per cent of agricultural soils’ microbial biomass. 
 
The rhizobacterial community can also have positive effects on plant growth and rotational crops. Plant growth 
promoting rhizobacteria (PGPR) can improve phosphorus availability, increase tolerance to biotic stress, and 
promote plant health. 
 
Pulse crops in rotation result in increased soil microbial activity. Pulses exude greater amounts and different 
types of amino acids than non-legume crops. The ability of pulses to feed the soil different compounds has the 
effect of increasing the number and diversity of soil microbes. For example, on a Gray Luvisol soil in northern 
Alberta, microbial diversity was significantly higher when wheat followed red clover green manure or field pea 
than following wheat or summer fallow. 
 
 



 

 
 

 

 

Another AAFC Swift Current greenhouse study suggests that the H2-oxidizing rhizobacteria naturally associating 
with lentil roots in semiarid Canada are beneficial. Several of these strains increased lentil shoot and root 
biomasses, and root nodule number. Inoculation of lentil with H2-oxidizing rhizobacteria enhanced the growth 
of lentil infected by the fungal root pathogens Fusarium avenaceum, Rhizoctonia solani, and Pythium ultimum. 
These H2-oxidizing rhizobacteria, if developed into inoculants, could contribute to the success of lentil 
production on the Canadian prairie.   
 
The benefits of chickpeas in rotation are often less compared to pea crops, and it has been found that chickpea 
varieties can have an impact on soil biology. Several research studies at AAFC Swift Current looked at the 
impact of variety on soil biodiversity. The soil microorganisms associated with different chickpea varieties 
partially explained erratic wheat yield following a chickpea crop. A bioassay on 13 chickpea varieties found 
Trichoderma harzianum can increase chickpea productivity, but certain fungal species, including Fusarium, can 
reduce the productivity of chickpeas. There was a large variation of chickpea root fungi, which included 
growth-promoting and -inhibiting species.  
 
A two-year AAFC Swift Current study further documented the effects of four chickpea varieties on soil biology. 
Cultivar CDC Frontier was characterized by low bacterial biomass, whereas Amit and CDC Anna had similar 
bacterial communities but different soil fungal communities. CDC Anna hosted the highest level of fungal 
diversity, but Amit had the lowest. These different microbial communities impacted yield.  Higher durum wheat 
stand density was found after CDC Anna than after Amit, indicating that microbial diversity is an important 
feature of productive soils. 
 
Termination time of pulse crops also has a major influence on the composition of bacterial communities living 
in the subsequent durum wheat in crop rotations. Similar communities of root bacteria were formed in durum 
wheat grown after peas and chickpea crops when chickpea crops were terminated as early as peas in July. 
However, when chickpea crops were terminated in September, Firmicutes in wheat roots was most common, 
and Actinobacteria dominated following early pulse crop termination. High wheat yield was associated with the 
abundance of Actinobacteria and Acidobacteria, and the low levels of Firmicutes. 
 
Soil moisture and climate also impact the soil rhizosphere. For example, less soil water after a long-season 
chickpea selects for microorganisms that tolerate dryness. Similarly, wet soils may increase the soil biology 
diversity. This dependence on soil moisture results in variable and inconsistent effects of the soil biology with 
pulses in rotation.  
 
Research into soil biology continues to further enhance the understanding of the role that pulses play. An 
ultimate goal would be to breed pulse varieties to enhance or select for beneficial soil microbes associated with 
pulse and subsequent cereal roots.   
 


