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Background

Results

§ Effects on crop rotation
§ Cumulative effects of 

humalite application
§ Microbial functions 

§ RDAR funding; Westmoreland Mining
§ GRO, BRRG, and CARA applied research stations
§ Dr. Malinda Thilakarathna’s research team
§ Dr. Linda Gorim’s research team

§ The overall project goal is to identify the impacts of humalite application on soil health under 
wheat-canola-wheat-pea crop rotation across four ecoregions/soil zones in Alberta. 

§ We aim to determine if humalite application and its cumulative effects under crop rotation build 
beneficial soil microbial communities and thus reduce chemical fertilizer application.

Objectives

Methods

Conclusion Future work Acknowledgement

Sites:
Battle River Research Group (BRRG)
Chinook Applied Research Association 
(CARA)
Gateway Research Organization (GRO)
St. Albert Research Station (UofA)

Crop Rotation: Wheat-Canola-Wheat-Pea

Figure by Danielito Dollete

Soil microbiome analysis:
§ Total genomic DNA was extracted from the soil for 

amplicon sequencing of the bacterial 16S rRNA 
gene. 

§ Paired-end sequences were quality-filtered, and 
reads were clustered into operational taxonomic 
units (OTUs). 

§ Relative abundances of OTUs generated for alpha 
and beta diversities among treatments across four 
sites. specific microbiome taxa that significantly vary 
between treatments. 

Fig.1. Different forms of raw and extracted humic-
based products (Humalite) (Lumactud et al. 2022).

Fig.2. An illustration showing complex interactions 
determining impacts of humic-based products (HPs) 
application in agricultural soil.
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Fig. 9. Taxonomic bacterial community compositionFig. 7. Principal Coordinate Analysis (PCoA) of bacterial communities.

Fig. 8. Shannon diversity of bacterial 
communities in four sites. 
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Soil health environmental parameters
§ In the first-year trial, we found significant differences in some soil key parameters 

under urea treatment only; no remarkable differences were seen with humalite 
application across all sites

§ Key soil parameters affected by urea application were influenced by geographic 
location and ecological zone

§ pH is significantly different under urea treatments in BRRG and CARA (Fig. 3)
§ NO3-N is significantly different under urea treatments in St. Albert and BRRG 

stations (Fig. 4)
§ Active C is significantly different in full and zero urea rates in St. Alberta (Fig. 5)

Soil microbiome 
§ Preliminary results showed four distinct microbial communities, as revealed by Principal 

coordinate analysis (Fig. 7) and complemented by the soil environmental parameters groupings 
(Fig.6), corresponding to geographic locations. 

§ Bacterial diversity significantly differs (Fig. 8); all sites were predominated by Actinobacteria, 
followed by Proteobacteria and Acidobacteria, in the first-year wheat field trial (Fig. 9). 

Fig 5. Active C under urea treatments across all sites. * denotes a 
significant difference at P<.05
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Fig 3. pH values under urea treatments across all sites. * denotes a significant 
difference at P<.05

Fig 4. NO3-N under urea treatments across all sites. * denotes a significant 
difference at P<.05

Fig 6. Principal component analysis of the soil 
environmental parameters. 

§Microbial communities and key soil environmental parameters were 
influenced by geographic location and ecological zones. 

§No clear impacts were observed of HPs application on soil microbial 
and physico-chemical parameters during the first year.

§Preliminary results suggest that soil health and sustainable 
management recommendations are context-specific and dependent 
on the site or ecological zone, among other factors.

Soil analysis: soil pH, available nitrogen, active carbon, total 
nitrogen and carbon, microbial biomass, and microbiome 
analysis.

Treatments:
§ Three nitrogen fertilizer (urea) application rates: zero, and ½ 

the recommended
§ Five humalite application rates: 0, 100, 200, 400 & 800 pounds 

per acre.
§ Each treatment combination were replicated 4 times. All 

treatments were applied at or prior to seeding. 
§ At the flowering stage, soil samples were collected from all the 

plots representing top 0-15 cm soil.§ While the beneficial impacts of humic-based 
products (HPs) have been demonstrated, their 
long-term effects on the soil remain unknown. 

§ The impacts of HPs on the soil microbiome, 
which are the main drivers of biogeochemical 
processes that underlie soil health, remain 
unknown.

§ Figure 2 proposes complex interacting factors 
affecting the impacts of HPs application on soil 
microbial communities  (Lumactud et al. 2022).

§ Soil is a diverse and complex habitat that supports 
ecological services. However, intensive chemical 
fertilizers and pesticide use have led to soil health 
issues. 

§ A sustainable strategy, such as using humic-based 
products (HPs) such as humalite (Fig.1) as 
biostimulants, is needed to support agricultural 
productivity while maintaining the health of the 
agroecosystem and reducing reliance on 
agrochemicals. 

§ No significant impacts of HPs 
application on soil bacterial 
communities and parameters in the 
first year. 

§ Significant responses on the 
relative abundance of some 
bacterial groups and key soil 
parameters with urea application.


