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Background

The application of humic acid as a soil amendment has the potential to improve soil health 
and plant growth, especially in soils with poor structure (Zhou et al. 2019; Tahoun et al. 
2022). Humic acid adds organic carbon to the soil and can help improve soil structure (Zhou 
et al. 2019; Ampong et al. 2022; Tahoun et al. 2022). In a potted experiment with wheat 
planted in compacted sandy soils, Tahoun et al. (2022) applied different rates of humic acid 
and found improvements to the soil structure, such as rapid macroaggregate formation, 
lower bulk density, higher total soil porosity and water retention capacity. They also 
observed improvements to wheat growth (shoot and root length) and yield. Another study 
also observed improvements to soil structure (rapid formation of macroaggregates, lower 
bulk density and higher soil water storage) up to five years after bentonite-humic acid 
application in a corn field with sandy degraded soils (Zhou et al. 2019). Similarly positive 
effects on the crop were observed such as higher corn growth, grain yield, and water use 
efficiency. In blueberries, enhanced root growth was observed for the first two years of 
planting northern highbush blueberries with humic acid (Bryla & Strik 2015). When Rose et 
al. (2014) compiled a meta-analysis on various field studies using humic acid application, 
they found a general positive effect on plant growth and soil health. However, the 
magnitude of its effects varied depending on the type of crop planted, soil type, climate, 
and the formulation of humic acid. 

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 research is to evaluate the efficacy of humic acid as a soil amendment 
for blueberries.

The research questions this trial will address are:

1) Does using humic acid as a soil amendment reduce soil compaction and increase soil 
organic matter in a newly planted blueberry field?

2) Does using humic acid as a soil amendment during the pre-plant stage improve 
blueberry plant health the following year?

3



Methodology

2025

1. In summer 2025 prior to treatment application and planting, follow normal farm 
practices to work the field and set-up irrigation systems.

2. In fall 2025, apply sawdust and gypsum to the whole field. Form blueberry hills to 
prepare for planting. 

3. Using labelled pin flags, flagging tape and noting landmarks, identify the treated area 
and the adjacent control area that is representative of the field while avoiding edges.

4. Sample the soil within the hills for the treated and control areas before humic acid 
application.

5. Apply the treatment onto the hills in the treated area by incorporating solid humic acid 
at a rate of 300 lb/acre. Plant blueberry plants and manage the field as per standard 
farm practices.

2026

1. In early August 2026, sample the blueberry leaves to determine tissue nutrient levels 
and measure the height of the blueberry plants in the treated and control areas.

2. Sample the soil in the fall of 2026 in the treated and control areas.

Trial Design

Soil amendments will be applied and tested on part of a 
54-row blueberry field to determine its effects on soil 
compaction and plant health. The field was previously 
planted with blueberries that were removed in 2022 and 
has since been cover cropped. Sawdust and gypsum 
(control) will be applied to the whole field, as per grower 
standard practice. After hilling, solid humic acid will be 
top dressed and incorporated with a hand rake to three 
rows in an area representative of the field and avoiding 
edges (approximately 0.4 acres). Blueberries will be 
planted after the treatment is applied. The treated area 
will be compared to a control next to it and of similar 
size (Fig. 1). 

Materials List

➢ 120 lbs of solid humic acid 
soil amendment

➢ Soil probe

➢ Bucket

➢ Large Ziplock plastic bags

➢ Paper bags

➢  Measuring tape

➢ Marker

➢ Datasheet

➢ Pin flags

➢ Flagging tape

➢ Camera

➢ Supplies for either in-lab 
or in-field soil compaction 
testing
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Figure 1. Areas in the field with humic acid (grey) and the control (white) 
will be sampled for comparisons. The rest of the field will be managed 
following standard practices but not sampled post-application.

Control - standard practice
Treatment - solid humic acid



Data Collection and Evaluation

Soil sampling:
• Take samples for each treatment twice: 1) Early fall 2025 

before blueberry planting and treatment application 
(baseline) and 2) Fall 2026 to determine long-term 
treatment effects

Soil organic matter (and nutrients):
• Take up to three composite soil samples for each 

treatment
• For each composite sample:

• Collect paired soil cores at 15 locations from a 
blueberry row while randomizing locations using a 
2.5 cm diameter soil probe at depths of 0-15 cm 
and 15-30 cm (Fig. 2). Each pair consists of 
sampling from the base of the raised bed to the 
plant and between plants within the row (Fig. 3)

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

• Send samples to the laboratory for analysis. Also request 
nutrient testing
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Figure 2. An example of a blueberry row and soil sampling locations. Blueberry plants are blue circles and soil 
sampling points are black “X”. Avoid sampling near edges or areas that are not representative of the field. 

Soil compaction properties (lab and in-field options):
Lab option: 
• Sample for bulk density, pore space, and infiltration rate
• Take three soil samples for each treatment (three different rows)
• 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 soil penetration resistance, take 8 subsamples in each treatment, for water 
infiltration take 3 subsamples, and for aggregate stability, take 6 subsamples

Figure 3. Paired soil 
sampling for blueberries 
at two locations: 1) From 
the base of the raised 
bed and plant and 2) 
Between plants in a row 
(Government of British 
Columbia 2021). 



Data Collection and Evaluation

Blueberry leaf tissue sampling and plant height:
• In early August 2026, take up to three composite samples (three different rows) for 

each treatment
• One leaf tissue composite sample consists of at least 50 leaves collected from a 

minimum of 10 randomly selected plants (5-10 leaves per plant) in one blueberry row
• Place leaves into a labelled paper bag and send it to the laboratory for analysis

• One composite plant height sample consists of measuring the height of 10 plants in a 
blueberry row that are randomly selected

• Determine sampling intervals to randomly select plants
• Within a row, count the total number of plants, divide it by 10 and then select 

plants with the sampling interval. E.g.  If there are 100 plants in a row, the 
sampling interval is 10, every 10th plant is sampled

Record-keeping (see attached datasheet):
• Dates to record: forming blueberry hills, soil sampling, humic acid application, planting 

blueberry plants, blueberry leaf tissue sampling, and measuring blueberry plant height
• Data collected: soil organic matter, soil compaction properties, nutrients in blueberry 

leaf tissue and soil, and blueberry plant height. Note any other observable differences 
between treatments 

• Photos: forming blueberry hills, humic acid application, planting blueberry plants, 
blueberry plants in the control and treatment throughout the growing season, at leaf 
tissue sampling and height measurement

Evaluation:
• Soil organic matter and other soil compaction properties will be compared between the 

treatment and the control
• Nutrients in blueberry leaf tissue and blueberry plant height will be compared between 

the treatment and the control. Soil nutrient levels will also be noted
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Trial Schedule (2025)

Date Description of Activities

Summer/Fall 
2025

Prepare field for planting and form blueberry hills

Fall 2025
Conduct baseline soil sampling for soil organic matter and soil 
compaction properties before blueberry planting and treatment

Fall 2025 Plant blueberry plants and apply humic acid to the treatment area



Budget for Supplies (new)

Item Description Cost (CAD$)

Soil amendment $0.40/lb of Humilite AG4, Terralink Horticulture Inc. 48

Soil samples for 
soil organic 
matter and 
nutrients 
(2025, 2026)

Two sampling periods, with up to three composite 
samples per treatment. A&L Canada Laboratories 
Inc. fees: 1) Basic Soil Test Package for 0-15 cm 
($32.35 per sample; up to 12 samples) and 2) Sub-
surface Analysis Test for 15-30 cm ($15.95 per 
sample; up to 12 samples). FedEx standard 
overnight shipping fee (up to $65.95 per sampling 
period)

712 (up to)

Lab soil samples 
for compaction 
properties 
(2025, 2026)

Two sampling periods, 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 $65.95 per sampling period)

1,124 (up to)

Leaf tissue 
sampling

One sampling period, with up to three composite 
samples per treatment. Element Lab fees: Nutrients 
with Total Nitrogen Test ($74.32 per sample; up to 
six samples)

446

Pin flags or 
flagging tape

To identify the treated area and the adjacent 
control area 

20

Ziplock plastic 
bags

Large Ziplock bags for soil sampling 10

Paper bags Paper bags for leaf tissue sampling 10
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Trial Schedule (2026)

Date Description of Activities

Early August 
2026

Collect leaf tissue samples and plant height measurements

Fall 2026
Conduct soil sampling for soil organic matter and soil compaction 
properties to determine long term treatment effects

Fall 2026 Analyse data and prepare a project summary report



Labour (outside of normal farm practices)

Item Description Estimated Hours

Soil amendment Applying humic acid soil amendment 1

Soil sampling
Two sampling periods, time to sample 
field and ship samples to lab

12

Leaf tissue sampling
Collecting composite leaf tissue 
samples in each treatment, dropping 
samples off to the lab for analysis

4

Plant height sampling
Taking plant height measurements in 
each treatment

2

Visual observations and 
photos of plants

Documenting visual differences and 
taking photos of each treatment

2

Record-keeping Project documentation and photos 2

Summary
Analysing and preparing a trial 
summary

8
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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)

2025

Apply sawdust 
and gypsum, and 
form blueberry 

hills

2025

Soil sampling #1 
(nutrients and 

physical 
properties): Fall 

(after hills 
formed, before 

blueberry 
planting)

2025
Humic acid 
application

2025
Planting 

blueberry plants

2026
Blueberry leaf 

tissue sampling 

2026
Measuring 
blueberry 

heights

2026

Soil sampling #2 
(nutrients and 

physical 
properties): Fall



Datasheet Templates
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Soil sampling results (0-15 cm) sent to the lab

Date Timing
Composite 
Sample #

Treatment
Soil Organic 

Matter
Bulk 

Density
Pore

 Space
Water 

Infiltration

Sampling #1: 
Fall 2025

1 Control

2 Control

3 Control

Average

Sampling #1: 
Fall 2025

1 Humic acid

2 Humic acid

3 Humic acid

Average

Sampling #2: 
Fall 2026

1 Control

2 Control

3 Control

Average

Sampling #2: 
Fall 2026

1 Humic acid

2 Humic acid

3 Humic acid

Average



Datasheet Templates

11

Soil sampling results- in-field soil compaction properties

Date Timing
Sample 

#
Treatment

Soil 
Penetration 
for 6 inches 

(PSI)

Soil 
Penetration 
for 12 inches 

(PSI)

Water 
Infiltration

Bulk 
Density

Aggregate 
Stability

Sampling 
#1: Fall 
2025

1 Control

2 Control

3 Control

4 Control

5 Control

6 Control

7 Control

8 Control

Average

Sampling 
#1: Fall 
2025

1 Humic acid

2 Humic acid

3 Humic acid

4 Humic acid

5 Humic acid

6 Humic acid

7 Humic acid

8 Humic acid

Average



Datasheet Templates
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Soil sampling results- in-field soil compaction properties

Date Timing
Sample 

#
Treatment

Soil 
Penetration 
for 6 inches 

(PSI)

Soil 
Penetration 
for 12 inches 

(PSI)

Water 
Infiltration

Bulk 
Density

Aggregate 
Stability

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 Humic acid

2 Humic acid

3 Humic acid

4 Humic acid

5 Humic acid

6 Humic acid

7 Humic acid

8 Humic acid

Average



Datasheet Templates
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Control - blueberry height results
Date:

Composite 
Sample #

Plant # Height (cm)

1

1
2
3
4
5
6
7
8
9

10
Average

2

1
2
3
4
5
6
7
8
9

10
Average

3

1
2
3
4
5
6
7
8
9

10
Average

Humic acid - blueberry height results
Date:

Composite 
Sample #

Plant # Height (cm)

1

1
2
3
4
5
6
7
8
9

10
Average

2

1
2
3
4
5
6
7
8
9

10
Average

3

1
2
3
4
5
6
7
8
9

10
Average



Datasheet Templates
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Blueberry leaf tissue nutrients results

Date:

Composite Sample 
#

Treatment N P K

1 Control

2 Control

3 Control

Average

1 Humic acid

2 Humic acid

3 Humic acid

Average
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