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Background

Alleyways in raspberry fields are commonly left bare and rototilled to suppress weeds. 
However, frequent rototilling can weaken soil structure, cause erosion, and decrease soil 
nutrients and water holding capacity (Rudolph et al. 2020). The implementation of cover 
crops in raspberry alleyways has the potential to improve soil health and plant growth, 
reduce compaction, and provide ground cover to reduce weed pressure. 

A six-year study using perennial ryegrass, legume, and barley cover crops planted next to 
“Willamette” raspberries in the Fraser Valley, British Columbia showed higher soil water 
aggregate stability compared to bare alleyways (Zebarth et al. 1993). A two-year study in 
northwest Washington found that  a perennial ryegrass cover crop next to “Meeker” 
raspberries had the lowest soil bulk density as early as six months after seeding compared 
to other alleyway cover crops and bare soil (Rudolph et al. 2020). Higher total and 
mineralizable soil nitrogen was observed in legume and grass cover crops planted in 
raspberry alleyways (Zebarth et al. 1993). Raspberry field alleyways planted with a white 
clover cover crop also showed higher organic carbon in the subsurface soil depth (7-15 cm) 
compared to the other alleyway cover crops and the bare ground control (Zebarth et al. 
1993). Furthermore, there  appears to be no resource competition between the alleyway 
cover crops and raspberry plants. “Meeker” raspberry plants showed no difference in yield 
and fruit quality among treatments and a bare ground control (Rudolph et al. 2017; 
Rudolph et al. 2020). For one year, the “Willamette” raspberries had a higher yield when 
alleyways were planted with white clover cover crop compared to the other grass cover 
crops. The yield was similar to the control, indicating there was no resource competition 
(Zebarth et al. 1993). Fruiting cane diameter and vigor can also be increased. For the three-
year study, it was shown to be higher in raspberries grown next to either the white clover or 
barley when compared to other treatments with grass cover crops and the bare ground 
control (Zebarth et al. 1993). 

On-farm demonstration research is a valuable approach that producers can use to 
objectively evaluate what works best on their farm. Demonstration research should be 
replicated over a few years to gain confidence in the results.

Objective & Research Questions

The objective of this on-farm demonstration research is to evaluate the impact of different 
alleyway cover crop mixes for a newly planted raspberry field.

The research questions that this project will address are:

1) Will establishing cover crop mixes in alleyways improve soil health parameters in 
adjacent raspberry rows when compared to those next to bare alleyways?

2) Will establishing cover crop mixes in alleyways improve raspberry plant health when 
compared to those with bare alleyways?

3) Which cover crop mix improves soil health parameters and raspberry health the best?

3



Trial Design

Two different cover crop mixes will be tested in a 3.5-
acre raspberry field (Fig. 1). Cover crop mix #1 will be 
composed of ryegrass and clover and cover crop mix #2     
will be composed of ryegrass, clover, and radish. The two 
cover crop mixes will be seeded in the alleyways and 
compared to bare alleyways (control; standard grower 
practice). The two cover crop treatment areas will be 
0.81 acres each, and the remainder of the field will have 
bare alleyways (control). The trial will be conducted in a 
new raspberry field, to be planted spring 2026. The 
cover crop treatments will be compared to the control 
treatment, and to each other (Fig. 1). 
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Figure 1. Areas in the field with cover crop mix #1 (blue), cover crop mix 
#2 (grey) and the control (white) will be sampled for comparison. 

Cover crop mix #1

Control: bare ground

Cover crop mix #2

Methodology

2026

1. In spring, prior to raspberry and cover crop seeding, follow standard farm practices to 
work the field and set-up irrigation systems. Prepare the raspberry hills for planting.

2. After the rows are hilled and the raspberries are planted, use labelled pin flags, flagging 
tape, and field landmarks to identify the cover crop and control areas.

3. Before seeding cover crop treatments, sample baseline soil nutrients within the 
raspberry rows.

4. Within the labelled alleyways, plant each cover crop mix by drilling in at the following 
rates: Cover crop mix #1 – 6.8 kg/acre ryegrass and 2.63 kg/acre clover and cover crop 
mix #2 – 4.53 kg/acre ryegrass, 1.74 kg/acre clover and 1.82 kg/acre radish. Lightly 
cultivate to a depth of ½ to 1 inch. Leave the control area as a bare alleyway.

5. In early to mid-August, assess the cover crop alleyways and collect raspberry leaf tissue 
samples. 

6. In late August to early September, sample raspberry health parameters and conduct fall 
soil sampling for nutrients and physical properties.

2027

1. In spring, re-plant cover crop treatments if necessary. Conduct spring soil sampling for 
nutrients within the raspberry rows. 

2. In early summer, at the green berry stage, assess the number of green berries.

3. In early to mid-August, assess the cover crop alleyways and collect raspberry leaf tissue 
samples. 

4. In late August to early September, sample raspberry health parameters and conduct fall 
soil sampling (nutrients and physical properties). 

Materials List

➢ Cover crop mix #1 (5.51 kg ryegrass 
and 2.13 kg clover) for each year

➢ Cover crop mix #2 (3.67 kg 
ryegrass, 1.41 kg clover, and 1.47 kg 
radish) for each year

➢ Soil probe

➢ Bucket

➢ Large Ziplock plastic bags for soil 
samples

➢ Paper bags for leaf tissue sampling

➢ Marker

➢ Datasheet

➢ Pin flags

➢ Flagging tape

➢ Supplies for either in-lab or in-field 
soil water filtration testing

➢ Calipers

➢ Ruler

➢ Tape measure



Data Collection and Evaluation

Soil sampling:
• Take soil samples for each treatment four times: 1) Spring 2026 after raspberry planting 

and before cover crop treatments seeding (baseline) (nutrients), 2) Fall 2026 (nutrients 
and physical), 3) Spring 2027 (nutrients), and 4) Fall 2027 to determine long-term 
treatment effects (nutrients and physical)

• Take one composite sample per treatment in spring 2026 (baseline) and up to three 
composite samples per treatment for subsequent sampling events 

5

Figure 2. An example of a raspberry row and soil sampling locations. Raspberry plants are pink circles and soil 
sampling points are black “X”. Avoid sampling near edges or areas that are not representative of the field. 

Soil physical properties (lab and in-field options):
Lab option: 
• Sample for bulk density, pore space, and infiltration rate
• Take three soil samples in each treatment
• Each sample should be taken from a random location that is representative of the field 
• Contact A&L laboratory or your local laboratory of choice for required sampling 

protocol and soil volume required

In-field option: 
• Sample for soil penetration resistance, water infiltration, bulk density and aggregate 

stability following instructions from “Soil Quality Test Kit Guide” and “Slakes” app 
(United States Department of Agriculture 2001; Soil Health Institute 2024)

• For each treatment, take 8 subsamples for soil penetration resistance, 3 subsamples for 
infiltration rate and bulk density, and 6 subsamples for aggregate stability

Figure 3. Paired soil sampling for 

raspberries at two locations: 1) the 
center of the fertilizer band 
between the plants, and 2) the 
center of the cultivation/root 
mound between plants 
(Government of British Columbia 
2021). 

Soil nutrients:
• For each composite sample:

• Collect paired soil cores at 15 random 
locations along a raspberry row using a 
2.5 cm diameter soil probe at depths of 0-
15 cm and an additional 15-30 cm during 
fall (Fig. 2). Each pair consists of sampling 
between the plant and the row, and 
between two plants (Fig. 3)

• Mix soil from all cores for each depth, 
remove any plant material, and place soil 
from each depth into separate and 
labelled Ziplock plastic bags

• Send samples to the laboratory for analysis
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Data Collection and Evaluation

Cover crop assessment (both years):
• In early to mid-August, using a quadrat or measuring a square from each treatment, 

take four subsamples (one row per subsample) and rate the cover crop on a scale of 0 
to 4 where 0 = no plants, 1 = 1-25%, 2 = 26-50%, 3 = 51-75%, and 4 = 76-100% 
coverage. Note any other visual observations (height, bloom, species, etc.)

Raspberry leaf tissue sampling (both years):
• In early to mid-August, take up to three composite samples (three rows) per treatment
• One composite sample consists of at least 50 leaves collected from a minimum of five 

randomly selected plants (10 leaves per plant)
• Pick the fully expanded leaves from new primocanes that are approximately 30 

cm from the tip of the cane (Government of British Columbia 2026)
• Place leaves into a labelled paper bag and send to the laboratory for analysis 

Raspberry health (both years):
• In late August to early September, randomly sample 20 raspberry plants per treatment 

(five plants from four rows)
• Per plant, count the number of canes (2026 only); for the main or strongest primocane, 

measure the diameter (~30 cm off the ground) using calipers, count the number of buds 
and distance between buds, and measure the height of the primocane

• At the green berry stage (2027 only), per plant, select one lateral (mid-canopy) and 
count the number of green berries

Record-keeping (see attached datasheet):
• Dates to record: forming raspberry hills, planting raspberries and cover crops, soil 

sampling, measuring raspberry health and leaf tissue, and cover crop assessments
• Data collected: soil nutrients and physical properties, leaf tissue nutrients, raspberry 

health parameters, and percentage of coverage per cover crop treatment. Note any 
other observable differences between treatments 

• Photos: Seeding of cover crops, raspberry plants in all treatments throughout the 
growing season, leaf tissue sampling and raspberry health measurements, and cover 
crops during assessment

Evaluation:
• Soil nutrient levels and physical properties will be compared between the cover crop 

treatments and the control treatment
• Nutrients in raspberry leaf tissue and plant health will be compared between the 

treatments and the control. Thicker and taller primocanes, and larger distance between 
buds may be an indicator of better plant health and therefore better yield for the 
following year

• Percentage of cover crop coverage, soil health and raspberry health and other 
noticeable observations will be compared among cover crop treatments



Trial Schedule (2026-2027)

Date Description of Activities

Spring 2026 Prepare field for planting and form raspberry hills

April 2026
Conduct baseline soil sampling for nutrients after raspberry 
planting and before cover crop treatments seeding

April 2026 Plant raspberry plants

May 2026 Plant cover crop treatments

Early to mid-August 
2026

Collect leaf tissue samples and conduct cover crop assessments

Late August to early 
September 2026

Conduct measurements for raspberry health indicators and soil 
sampling for nutrients and physical properties

October 2026 Analyse data and prepare a project summary report

May 2027 Replant cover crops if needed

Spring 2027 Conduct soil sampling for nutrients

Early summer 2027 Conduct green berry assessments

Early to mid-August 
2027

Collect leaf tissue samples and conduct cover crop assessments

Late August to early 
September 2027

Conduct measurements for raspberry health indicators and soil 
sampling (nutrients and physical properties)

Fall 2027 Analyse data and prepare a project summary report
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Budget for Supplies (new)

Item Description Cost $ (CAD)

Ryegrass seeds 
(2026)

Ryegrass seeds for cover crop mix #1 and #2 from 
TerraLink Horticulture Inc.- for one year ($3.23/kg)

29.65

Clover seeds 
(2026)

Clover seeds for cover crop mix #1 and #2 from 
TerraLink Horticulture Inc.- for one year (10.04/kg)

35.54

Radish seeds 
(2026)

Radish seeds for cover crop mix #2 from TerraLink 
Horticulture Inc.- for one year (4.68/kg)

6.88

Soil samples for 
nutrients
(2026, 2027)

Four sampling periods over two years, with up to 
three composite samples per treatment except for 
baseline. Element lab fees: 1) Conservation + 
Dilution Test for 0-15 cm ($35.00 per sample; up to 
30 samples) and 2) Nitrate and Sulphate with 
Dilutions for 15-30 cm ($16.00 per sample; up to 18 
samples) 

1,338 (up to)

Lab soil samples 
for physical 
properties 
(2026, 2027)

Two sampling periods over two years, with up to 
three samples per treatment. A&L Laboratories Inc. 
fee: USGA2 Physical Test Series ($82.70 per sample; 
up to 12 samples). FedEx standard overnight 
shipping fee (up to $134.27 per sampling period)

1,260 (up to)

Leaf tissue 
sampling (2026, 
2027)

Two sampling periods over two years, with up to 
three composite samples per treatment. Element 
Lab fees: Nutrients with Total Nitrogen Test ($55.65 
per sample; up to 18 samples)

1,002 (up to)

Pin flags or 
flagging tape

To identify the treatments 20

Calipers To measure the diameter of the primocane 20

Ziplock plastic 
bags

Large Ziplock plastic bags for soil sampling 10

Paper bags Paper bags for leaf tissue sampling 10
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Labour (outside of normal farm practices)

Item Description Estimated Hours

Cover crop mixing and 
planting (2026)

Time to prepare cover crop mixes and 
plant them in the alleyways

6

Soil sampling (2026, 2027)
Four sampling periods over two years, 
time to sample field and transport 
samples to lab

12

Leaf tissue sampling 
(2026, 2027)

Two sampling periods over two years, 
time to collect composite leaf tissue 
samples in each treatment, delivering 
samples to the lab for analysis

4

Raspberry health 
indicators (2026, 2027)

Two sampling periods over two years, 
time to collect information on 
raspberry health and yield parameters

16

Cover crop assessments 
(2026, 2027)

Two assessment periods over two 
years, time to rate cover crops in each 
treatment

2

Record-keeping (2026, 
2027)

Project documentation of dates, data, 
and photos. Documenting visual 
differences and taking photos

4

Summary (2026, 2027) Analysing and preparing a trial 
summary each year

16
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Datasheet Templates
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Record-keeping

Year Activity Date 
Time 
Spent

Cost 
Incurred

Comments (e.g. weather, field conditions, 
observed differences between treatments)

2026
Forming 

raspberry hills

2026
Planting 

raspberries

2026
Planting cover 

crops

2026
Managing or 

mowing down 
cover crops

2026
Managing bare 

alleyways

2026

Sampling #1: 
Spring 

(nutrients) 
(baseline)

2026
Leaf tissue 
sampling

2026

Measuring 
raspberry 

health 
parameters

2026
Cover crop 

assessments

2026

Sampling #2: 
Fall (nutrients 
and physical 
properties)



Datasheet Templates
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Record-keeping

Year Activity Date 
Time 
Spent

Cost 
Incurred

Comments (e.g. weather, field conditions, 
observed differences between treatments)

2027
Planting cover 

crops

2027
Managing or 

mowing down 
cover crops

2027
Managing bare 

alleyways

2027
Sampling #3: 

Spring 
(nutrients)

2027
Leaf tissue 
sampling

2027

Measuring 
raspberry 

health 
parameters

2027
Cover crop 

assessments

2027

Sampling #4: 
Fall (nutrients 
and physical 
properties)



Datasheet Templates
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Nutrient soil sampling 0-15 cm depth results

Date Timing
Composite 
Sample #

Treatment
Nitrate

(kg NO₃-
N/ha)

P (ppm) K (ppm) pH SOM (%)

Sampling 
#1: Spring 

2026

1 Control
1 CC #1
1 CC #2

Sampling 
#2: Fall 
2026

1 Control
2 Control
3 Control

Average

Sampling 
#2: Fall 
2026

1 CC #1
2 CC #1
3 CC #1

Average

Sampling 
#2: Fall 
2026

1 CC #2
2 CC #2
3 CC #2

Average

Sampling 
#3: Spring 

2027

1 Control
2 Control
3 Control

Average

Sampling 
#3: Spring 

2027

1 CC #1
2 CC #1
3 CC #1

Average

Sampling 
#3: Spring 

2027

1 CC #2
2 CC #2
3 CC #2

Average

Sampling 
#4: Fall 
2027

1 Control
2 Control
3 Control

Average

Sampling 
#4: Fall 
2027

1 CC #1
2 CC #1
3 CC #1

Average

Sampling 
#4: Fall 
2027

1 CC #2
2 CC #2
3 CC #2

Average
Legend: CC #1 = cover crop mix #1, CC #2 = cover crop mix #2.



Datasheet Templates
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Fall nitrate soil sampling results

Date Timing Sample # Treatment
Nitrate

 (0-15 cm)
Nitrate 

(15-30 cm)
Total nitrate

(kg NO₃-N/ha)

Sampling #2: Fall 
2026

1 Control

2 Control

3 Control

Average:

Sampling #2: Fall 
2026

1 CC #1

2 CC #1

3 CC #1

Average:

Sampling #2: Fall 
2026

1 CC #2

2 CC #2

3 CC #2

Average:

Sampling #4: Fall 
2027

1 Control

2 Control

3 Control

Average:

Sampling #4: Fall 
2027

1 CC #1

2 CC #1

3 CC #1

Average:

Sampling #4: Fall 
2027

1 CC #2

2 CC #2

3 CC #2

Average:

Legend: CC #1 = cover crop mix #1, CC #2 = cover crop mix #2.

Note: To convert soil nitrate from ppm to kg NO₃-N/ha use this conversion tool: Nitrate Test Calculator 
 

https://nmp.apps.nrs.gov.bc.ca/MiniApps/NitrateTestCalculator
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Physical soil properties results - lab option

Date Timing
Composite 
Sample #

Treatment Bulk Density Pore Space
Infiltration 

Rate

Sampling #2: 
Fall 2026

1 Control

2 Control
3 Control

Average

Sampling #2: 
Fall 2026

1 CC #1
2 CC #1

3 CC #1

Average

Sampling #2: 
Fall 2026

1 CC #2

2 CC #2
3 CC #2

Average

Sampling #4: 
Fall 2027

1 Control
2 Control

3 Control
Average

Sampling #4: 
Fall 2027

1 CC #1

2 CC #1
3 CC #1

Average

Sampling #4: 
Fall 2027

1 CC #2

2 CC #2
3 CC #2

Average

Legend: CC #1 = cover crop mix #1, CC #2 = cover crop mix #2.



Datasheet Templates
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Physical soil properties results- in-field option

Date Timing
Sample 

#
Treatment

Soil 
Penetration 
for 6 inches 

(PSI)

Soil 
Penetration 
for 12 inches 

(PSI)

Soil 
infiltration 

rate 
(in/hr)

Soil bulk 
density 
(g/cm3)

Aggregate 
Stability 

Index

Sampling 
#2: Fall 
2026

1 Control

2 Control

3 Control

4 Control

5 Control

6 Control

7 Control

8 Control

Average

Sampling 
#2: Fall 
2026

1 CC #1

2 CC #1

3 CC #1

4 CC #1

5 CC #1

6 CC #1

7 CC #1

8 CC #1

Average

Sampling 
#2: Fall 
2026

1 CC #2

2 CC #2

3 CC #2

4 CC #2

5 CC #2

6 CC #2

7 CC #2

8 CC #2

Average

Legend: CC #1 = cover crop mix #1, CC #2 = cover crop mix #2.
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Physical soil properties results- in-field option

Date Timing
Sample 

#
Treatment

Soil 
Penetration 
for 6 inches 

(PSI)

Soil 
Penetration 
for 12 inches 

(PSI)

Soil 
infiltration 

rate 
(in/hr)

Soil bulk 
density 
(g/cm3)

Aggregate 
Stability 

Index

Sampling 
#4: Fall 
2027

1 Control

2 Control

3 Control

4 Control

5 Control

6 Control

7 Control

8 Control

Average

Sampling 
#4: Fall 
2027

1 CC #1

2 CC #1

3 CC #1

4 CC #1

5 CC #1

6 CC #1

7 CC #1

8 CC #1

Average

Sampling 
#4: Fall 
2027

1 CC #2

2 CC #2

3 CC #2

4 CC #2

5 CC #2

6 CC #2

7 CC #2

8 CC #2

Average

Legend: CC #1 = cover crop mix #1, CC #2 = cover crop mix #2.
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Cover crop assessment 

Date Year Treatment Quadrat #
Coverage 
Scale (0-4)

Other notes (height, bloom, etc)

2026

CC #1

1

2

3

4

CC #2

1

2

3

4

2027

CC #1

1

2

3

4

CC #2

1

2

3

4

Legend: CC #1 = cover crop mix #1, CC #2 = cover crop mix #2.

Coverage scale (0 to 4): 0 = no plants, 1 = 1-25%, 2 = 26-50%, 3 = 51-75%, and 4 = 76-100%
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Raspberry leaf tissue nutrients results

Date Timing
Composite 
Sample #

Treatment N (%) P (%) K (%)

Sampling #1: 
August 2026

1 Control
2 Control
3 Control

Average

Sampling #1: 
August 2026

1 CC #1
2 CC #1
3 CC #1

Average

Sampling #1: 
August 2026

1 CC #2
2 CC #2
3 CC #2

Average

Date Timing
Composite 
Sample #

Treatment N (%) P (%) K (%)

Sampling #2: 
August 2027

1 Control
2 Control
3 Control

Average

Sampling #2: 
August 2027

1 CC #1
2 CC #1
3 CC #1

Average

Sampling #2: 
August 2027

1 CC #2
2 CC #2
3 CC #2

Average
Legend: CC #1 = cover crop mix #1, CC #2 = cover crop mix #2.
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Raspberry health results (2026)

Date Treatment Plant # # of canes
Primocane 

diameter (mm)
Number of 

buds
Distance between 

buds (cm)

Control

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average

CC #1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average

Legend: CC #1 = cover crop mix #1.
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Raspberry health results (2026)

Date Treatment Plant # # of canes
Primocane 

diameter (mm)
Number of 

buds
Distance between 

buds (cm)

CC #2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average

Legend: CC #2 = cover crop mix #2.
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Raspberry health results (2027)

Date Treatment Plant #
# of green 

berries
Primocane 

diameter (mm)
Number of 

buds
Distance between 

buds (cm)

Control

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average

CC #1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average

Legend: CC #1 = cover crop mix #1.
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Raspberry health results (2027)

Date Treatment Plant #
# of green 

berries
Primocane 

diameter (mm)
Number of 

buds
Distance between 

buds (cm)

CC #2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average

Legend: CC #2 = cover crop mix #2.
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