Soil Health in Annual

Systems: Are Cover Crops
Making a Difference?

® Highlights: June 18,2026
-Soil samples were collected from three Nova Scotia farm sites with five cover
crop treatments and two termination timings.
‘No short-term changes were observed in soil health indicators across cover
crop treatments.
-Soil health responses were influenced more strongly by site-specific factors,

such as soil type and cropping history.

Why Use Cover Crops in Annual Systems?

Annual cropping systems are often managed
intensively, with frequent tillage, exposed soils, and
limited return of organic material back to the soil.
These conditions can lead to a decline in soil organic
carbon, reduced
nutrient cycling, and
lower biological activity.
Frequent disturbance
also affects soil structure
by reducing soil
aggregation, which over

, » ' time can weaken overall
A cover crop of brown mustard can help soil health and reduce

break up pest cycles.

the resilience of the
system.

Cover crops are grown to protect and improve the soil rather than for
direct economic return. They can be grown between cash crops to S R Tl
maintain living cover and support soil health. Some of the key benefits ~ Clover covering what would
of cover crops include reducing soil erosion, increasing soil organic otherwise be baref"”
matter, improving aggregate stability, enhancing water infiltration, and between rows of winter
supporting soil microbial activity. wheat stubble.
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The effectiveness of cover crops depends on factors such as species selection, biomass production,
and termination practices. Understanding how cover crops perform under real on-farm conditions can
help improve their use in annual systems and better understand how their effects vary across different
farms. In Nova Scotia, winter wheat is commonly included in crop rotations and provides a good
opportunity to establish cover crops after harvest. This research brief covers the impacts on soil health
in systems that incorporated cover crops after winter wheat.

How We Tested Cover Crops in Annual Systems

This study was conducted through the
Agricultural Climate Solutions - Living Lab
program, under the Living Lab - Nova Scotia
project, which aims to develop, test, and
evaluate innovative technologies and farming
practices to address climate change. Field
trials were established across three farms
representing different cropping systems. Two
farms were under field crops while one was i
growing horticultural crops.

The cover crop treatments included:
Single-cut red clover (SCRC) : :

cover crop fiela site (left) ana
Double-cut red clover (DCRC) running lab analysis for soil health (right).
Oats and peas (0O&P)
Fall rye (FR)

e Brown mustard (M)

The clovers were frost seeded into the winter wheat. Oats and peas, fall rye, and mustard were seeded
post- harvest. There was also a control treatment with no cover crop (wheat stubble). Each cover crop
was selected based on its functional role - for example, clover for nitrogen contribution, mustard for
breaking pest cycles, and oat and pea mixtures as an entry-level option for producers.

Cover crops were also evaluated under two termination timings: fall and spring. Soil samples (0-15 cm)
were collected after spring cover crop termination and analyzed for selected soil health indicators.
These included total carbon, total nitrogen, active carbon, aggregate stability, soil protein, and soil
respiration. For a more detailed explaination of soil health, check out Research Brief #05. Cover crop

and wheat biomass was also measured to assess residue inputs across treatments.

Did Cover Crops Improve Soil Health?

There were no major differences observed among the cover crop treatments. The six soil health
indicators remained relatively stable across treatments. No changes were observed between fall and
spring termination timings.
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However, clear differences were observed between sites, indicating that soil type and management
history played a stronger role in influencing soil health responses than the cover crop treatments

themselves.
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Figure 1. Soil respiration across different sites under
different treatments (C = control, SCRC =single cut red
clover, DCRC =double cut red clover, O&P = oats and
peas, FR/M = fall rye/ brown mustard).
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For example, as shown in Figures 1 and 2, clear
site differences were evident for soil respiration,
total carbon, and aggregate stability across
treatments.

Cover crop biomass ranged from 0.3 to 2.4 t/ha on
a dry matter basis across treatments and sites.
Other studies have shown that biomass inputs
below 2 t/ha often have limited or no short-term
effects on soil health. Improved management and
longer-term adoption could increase biomass
production and contribute more effectively to soil

health improvements.
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Figure 2. a) Total sol carbon (%) and b) aggregate stability (%) across different sites under different treatments (C
= control, SCRC =single cut red clover, DCRC = double cut red clover, O&P = oats and peas, FR/M = fall rye/ brown

mustard).
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Figure 4. Key factors influencing soil health in
annual cropping systems.
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As illustrated in Figure 4, soil health responses are
influenced by multiple interacting factors, including
site
production, and management practices. Together,
these factors determine the extent to which cover
crops contribute to soil health improvements.

conditions, cover crop species, biomass

Overall, these findings highlight that improvements in
soil health are gradual and depend on consistent
biomass inputs and long-term management.
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How Can This Research Be Used?

This research provides practical insights into how cover crops perform under real on-farm conditions in
Nova Scotia. The results showed that soil health responses were influenced more by site specific factors
such as soil type, management practices, and field history than by
the cover crop treatment themselves. These findings suggest that
cover crops should be seen as a long-term strategy for improving
soil function and resilience, rather than something expected to
cause immediate changes in soil health.

In this study, cover crop biomass ranged from about 0.3 to 2.4 t/ha
(dry matter), which was relatively low, and greater biomass inputs
are generally linked with stronger soil health benefits over time.
Retaining wheat straw residue may also be another way to return
more biomass to the soil, although it can involve trade-offs such as
reduced straw income and occasional seeding challenges. However,
itis an option that could be explored further.

Want to Learn More?

For any questions on this research contact
Alexandre Loureiro, our Living Lab
Coordinator, at aloureiro@nsfa-fane.ca.

Find out more about the Living Lab project
at nsfa-fane.ca/livinglabs. Here you can
find our other research briefs and
additional information resources.

This research brief is based on the honours
research work of Juvi Sri Mohan at Dalhousie
University, completed under the supervision
of Dr. Derek Lynch and Dr. Weixi Shu.

Funding for this project has been provided by Agriculture and Agri-Food Canada through the Agricultural
Climate Solutions — Living Labs program.
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