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MOTIVATION
▪ Interseeding cover crops among cash crops has the potential to provide 

weed suppression, repulsion of pests, and improved soil quality without 

reducing yield.

▪ There are different cover crop/cash crop combinations that could be 

interseeded, with a variety of benefits and challenges.

▪ On-farm demonstration research is a way to evaluate which approach will 

work best for individual farmers.

RESEARCH OBJECTIVE
The objective of this research is to evaluate interseeding of a cover crop with 

broccoli. The research questions this trial set out to address are:

1. Does a cover crop mix composed of fall rye, peas, and vetch successfully 

establish when interseeded in a broccoli bed?

2. Does a cover crop mix composed of fall rye, peas, and vetch improve soil 

health parameters such as organic matter?

3. Does a cover crop mix composed of fall rye, peas, and vetch interseeded in 

a broccoli bed reduce post-harvest nitrate levels and increase nitrogen 

availability the following cropping season?

4. Does a cover crop mix composed of fall rye, peas, and vetch interseeded

with broccoli affect crop yield?

METHODS
BED PREPARATION AND MANAGEMENT

2023

▪ One 345 ft x 5 ft broccoli bed was planted on June 26 and split in half to 

establish two treatment areas each 172.5 feet long. The two treatments 

were: broccoli undersown with cover crop (cover crop) and broccoli without 

a cover crop (control).

▪ The cover crop mix was composed of 70% fall rye, 20% winter peas and 10% 

winter vetch, a mix produced by Richardson Seed and supplied by Terralink

Horticulture Inc., Abbotsford, BC.

▪ A total of 4 lbs of the cover crop mix was broadcasted by hand in the cover 

crop bed on August 10 (Fig. 1ab). Both treatment areas received a light 

cultivation that day.

▪ The broccoli was harvested over two days, on August 28 and September 1. 

The crop was destroyed using a flail mower within a week of harvest.

HIGHLIGHTS 
▪ This project evaluated the outcomes of 

interseeding a cover crop with broccoli on 

soil health, post-harvest nitrate, and crop 

yield.

▪ The broccoli bed interseeded with a cover 

crop had higher organic matter content in 

the soil the following spring.

▪ The cover crop has the potential to uptake 

post-harvest (leftover) soil nitrate resulting 

in lower soil post-harvest nitrate levels. This 

nitrate, because it is now part of the cover 

crop, will be available to the plants once 

the cover crop is terminated and 

incorporated.

▪ The establishment of the cover crop while 

the broccoli crop was in production 

(interseeded) did not affect the broccoli 

yield both years of this study.
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Figure 1. The cover crop was composed of fall rye, winter peas 
and winter vetch (a) and broadcasted by hand in an established 
broccoli planting (b).
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COVER CROP ASSESSMENT
2023-2024
▪ Plant coverage was measured three times during the 2023 

trial: early September 2023 (after harvest but prior to 

mowing), early October 2023 (after mowing), and end of 

April 2024 (before incorporation).

▪ Plant coverage was measured twice during the 2024 trial; 

late September 2024 (prior to harvest and mowing), and 

late October 2024 (after harvest and mowing).

▪ Four sub-samples per treatment were taken each time. One 

sub-sample consisted of assessing plant coverage in a 0.5 sq 

ft quadrant on a scale of 0-4 (Table 1; Fig. 2), and noting 

absence/presence of the rye, peas, and vetch.

▪ The plant coverage assessment included weeds.

YIELD ASSESSMENT
2023-2024

▪ Total weight and the number of heads harvested was 

recorded by the grower at each harvest event and the 

average weight (lbs) per head reported.

Table 1. Cover crop assessment scale.

WHAT IS ON-FARM 
DEMONSTRATION RESEARCH?

▪ Demonstration research is small-scale testing of a new 

practice on a working farm.

▪ Guided by producers’ goals, demonstration research 

provides the farming community with experience and 

information about a new practice, product or technology.

▪ This research summary is intended to share information 

and is not official guidance.

METHODS CONTINUED
2024
▪ The same planting protocol and treatments were used 

except that two 345 ft x 5 ft broccoli beds were established 

side by side (one control bed and one cover crop bed)  and 

broccoli transplants were planted July 18. The beds being 

twice as big, 8 lbs of the cover crop mix was seeded in the 

cover crop bed on August 31.

▪ The broccoli was harvested on October 2 and October 12. 

The crop was destroyed using a flail mower on October 17.
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SOIL TESTING
2023-2024
▪ Soil was sampled three times during the 2023 trial: end of 

June 2023 (baseline), early October 2023 (post-harvest), and 

mid May 2024 (following spring). 

▪ Soil was sampled two times for the 2024 trial: end of July 

2024 (baseline), and early October 2024 (post-harvest).

▪ One to two composite samples were taken per bed, one 

composite sample consisting of 15 soil cores. Soil was 

sampled to 30 cm with the 0-15 cm and the 15-30 cm layers 

submitted separately to the Terralink Plant Science Lab in 

Abbotsford, BC.

Figure 2. Visual 
representation of 
percentage 
coverage scores 0-
4 where 0 = no 
plants, 1 = 1-25%, 
2 = 26-50%, 3 = 51-
75%, and 4 = 76-
100% coverage.

Score Percentage Coverage

0 No plants

1 1-25%

2 26-50%

3 51-75%

4 76-100%

3 4

0 1 2
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RESULTS
2023 TRIAL

SOIL TESTING
▪ Soil organic matter (SOM) started at similar levels prior to 

bed establishment (Table 2). After incorporation of the 

cover crop in spring 2024, SOM had increased in both 

treatments but was higher in the cover crop bed. 

▪ Post-harvest nitrate levels left in the soil were higher in the 

control bed compared to the cover crop bed (Table 3). 

Table 3. Nitrate content (kg N/ha) in the control bed (control) and 
cover crop bed (cover crop) post-harvest of the broccoli crop in 
October 2023 in the 0-30 cm soil layer. Results are based on 
averages of two samples per bed.

YIELD ASSESSMENT
▪ Average broccoli yield was similar in the control bed 

compared to the cover crop bed in 2023 (Table 5). 

Soil Organic Matter (%)

2023 Baseline 2024 Spring

Control 4.6 6.7

Cover crop 4.2 7.1

Yield (lbs/head)

Control 0.49

Cover crop 0.50

Average Plant Coverage Score 

Sept 2023 Oct 2023 Apr 2024

Control 0.5 0.25 1.5

Cover crop 2 2.5 3.5

Table 2. Soil organic matter content (%) in the control bed (control) 
and cover crop bed (cover crop) prior to cover crop establishment 
(2023 Baseline) and the following spring after cover crop was 
incorporated (2024 Spring) in the 0-15 cm layer. Results are based on 
one sample per bed.

Post-Harvest Nitrate (kg N/ha)

Control 51.7

Cover crop 33.2

Table 5. Broccoli yield in the control bed and cover crop bed 
showed as average yield per head (lbs/head) based on two harvest 
events  conducted on August 28 and September 1, 2023.

COVER CROP ASSESSMENT
▪ Weed pressure remained low the year of establishment in 

the control bed with an average score of 0.25 to 0.5 (Table 

4). By spring 2024, weed pressure had increased with an 

average score of 1.5.

▪ The cover crop established well with an average score of 2 

in September and 2.5 in October, with all three plant 

species growing. By spring 2024, the average score was 3.5. 

Peas had been winter-killed but vetch and rye were 

present, with rye being the prominent species.  

Table 4. Average plant coverage score in September 2023 (prior to 
broccoli mowing), October 2023 (post mowing), and April 2024, 
based on four sub-plots in each of the control and cover crop 
treatments. Score 0-4 as described in Table 1.

2024 TRIAL

SOIL TESTING
▪ Soil organic matter (SOM) started at similar levels prior to 

bed establishment. Levels will be evaluated after cover crop 

incorporation in spring 2025.

▪ There were no differences in post-harvest nitrate levels left 

in the soil post-harvest between treatments in this trial

(Table 6). 

Table 6. Nitrate content (kg N/ha) in the control bed (control) and 
cover crop bed (cover crop) post-harvest of the broccoli crop in 
October 2024 in the 0-30 cm soil layer. Results are based on one 
sample per bed.

Post-Harvest Nitrate (kg N/ha)

Control 13.7

Cover crop 13.7

COVER CROP ASSESSMENT
▪ Weed pressure was higher in 2024. The control bed had 

an average score of 1 in September and 1.5 by October 

(Table 7). 

▪ The cover crop established well  again this year with an 

average score of 2.5 in September and 3.5 in October, 

with all three plant species growing. However, there were 

also weeds growing in the cover crop bed.

Average Plant Coverage Score 

Sept 2024 Oct 2024

Control 1 1.5

Cover crop 2.5 3.5

Table 7. Average plant coverage score in September 2024 (prior to 
broccoli mowing) and October 2024 (post mowing) based on four 
sub-plots in each of the control and cover crop treatments. Score 0-4 
as described in Table 1.



CONCLUSIONS & NEXT STEPS
▪ The cover crop composed of fall rye, peas and vetch 

successfully established under the broccoli plants.

▪ The broccoli bed interseeded with a cover crop had higher 

organic matter content in the soil the following spring, 

showing a soil health benefit.

▪ The cover crop reduced the nitrate leftover in the ground in 

the fall in 2024 but not in 2023. This may simply be due to a 

shorter period between the cover crop establishment and 

soil sampling in 2023. This nitrate, because it is now part of 

the cover crop, will be available to the plants once the cover 

crop is terminated and incorporated, while leftover nitrate 

in the soil is typically leached through the soil in the fall and 

winter with precipitation.

▪ The establishment of the cover crop while the broccoli crop 

was in production (interseeded) did not affect the broccoli 

yield both years of this study.

▪ Fall rye may cause termination issues depending on the 

cultivation program. Other plant species could be evaluated 

for ease of termination.

▪ This was an observational (side by side) trial with no 

replication of treatments. Data collection over multiple 

years is recommended to gain confidence in the results.

FIND MORE INFORMATION: 
Read the research manual:
https://www2.gov.bc.ca/assets/gov/farming-
natural-resources-and-industry/agriculture-and-
seafood/programs/regional-
extension/interseeding_cover_crops_in_broccoli_t
o_improve_soil_health.pdf

Questions?  Contact AgriServiceBC:

Email: AgriServiceBC@gov.bc.ca

Phone: 1 888 221-7141

Find more demonstration research:
https://www2.gov.bc.ca/gov/content/industry/agri
culture-seafood/agricultural-land-and-
environment/agricultural-regions/south-coast

RESULTS CONTINUED

YIELD ASSESSMENT
▪ Similarly to 2023, there was no notable difference in 

average yield in 2024 (Table 8). 

Yield (lbs/head)

Control 0.24

Cover crop 0.34

Table 8. Broccoli yield in the control bed and cover crop bed 
showed an average yield per head (lbs/head) based on two harvest 
events  conducted on October 2 and 12, 2024.

ADDITIONAL OBSERVATIONS
▪ Both years, yield was lower than a typical broccoli crop for 

the farm as plants needed to be harvested earlier due to a 

bacterial disease outbreak.

▪ Fall rye grew vigorously and might cause termination issues 

in the spring (Fig. 3). 

Figure 3. Cover crop in spring 2024 growing vigorously with fall rye as 
the primary species (a) and the fall rye after cultivation showing a 
potential termination issue using the current cultivation methods (b). 

a

b

Opinions expressed in this document are those of the author and not necessarily those of the Governments of Canada and British Columbia. The Governments of 
Canada and British Columbia, and their directors, agents, employees, or contractors will not be liable for any claims, damages, or losses of any kind whatsoever 

arising out of the use of, or reliance upon, this information.
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