Fall Application of Gypsum to Improve Sulphate Availability
On-Farm Demonstration Research Manual

Prepared for:
Donia Farms

Prepared by:

Kelly Wang, A.Ag., M.Sc., Marjolaine Dessureault, P.Ag., and Jen
McFarlane, P.Ag., M.P.M.

E.S. Cropconsult Ltd.

eS

cropconsult

Drew Bondar, P.Ag., and Conley Keyes, P.Ag.,
British Columbia Ministry of Agriculture and Food

November 2025

Disclaimer:

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 /njgormation.

The research principles shared in this manual are for demonstration purposes only.

Acknowledgement:

Funding is provided by the Governments of Canada and British Columbia through the
Sustainable Canadian Agricultural Partnership, a federal-provincial-territorial initiative.

Sustainable Canadian
@ Agricultural Partnership ~ C%II{J{}FI\I/ISI;I A Canadlé"



Contents

Background

Objective & Research Questions

Trial Design

Methodology

Materials and Equipment

Data Collection and Evaluation

Trial Schedule

Budget

Labour

Datasheet Templates

0 I NN u | s | PP W W

References

=
=




Background

Lower soil sulphate levels have been observed in agricultural land for the past 30 years due
to decreasing atmospheric deposits (Watts & Dick 2014). Crop deficiencies can occur when
there are low levels of sulphate available. Sulphur and nitrogen are closely linked in plant
protein synthesis. A deficiency in sulphur can decrease nitrogen uptake for plants, and vice
versa (Jobe et al. 2019). Gypsum can be applied as a soil amendment to replenish plant
available nutrients, such as calcium and sulphate, and improve soil health.

Gypsum is moderately soluble, which allows sulphate to move through the soil profile and
into plants’ rooting systems over time. Fleuridor et al. (2021) found higher soil sulphur
levels in organically managed dairy farms with two years of spring gypsum applications.
However, there was no effect on crop yields. Caires et al. (2011) tested both spring and fall
gypsum applications in highly weathered soils and found higher soil sulphate levels with
improved corn yield eight years after gypsum application. The magnitude of the effects of
gypsum on soil and crops varies and are site-specific.

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 fall gypsum application
in corn production.

The research questions that this project will address are:

1) Does fall application of gypsum result in increased sulphate in the soil the following
spring?

2) Does fall application of gypsum affect corn’s uptake of sulphur and nitrogen the
following growing season?

3) Does applying fall gypsum increase corn yield the following year?



Trial Design

A 68-acre field will be managed with standard grower
practices (control), except for a strip of land, 220 feet by
65 feet (0.35 acre), that will be treated with a fall
application of gypsum. The treated area will be
compared to an adjacent control (untreated) area of
similar size (Fig. 1). Corn will be planted the following
growing season and nutrient levels will be measured
over time.

Treatment - fall gypsum

Control

Figure 1. Areas in the field with fall gypsum (grey) and the control
(white) that will be sampled for comparisons. The rest of the field is in
yellow and untreated but not sampled post-application.

Methodology
2025

Materials List
» 1 ton of gypsum

» Equipment for planting
and irrigating corn

» Equipment to spread
gypsum

» Pin flags

» Flagging tape

» Soil probe

» Bucket

» Large Ziplock plastic bags
» Paper bags

» Datasheet

> Camera

1. Use labelled pin flags and/or flagging tape, and document landmarks to identify the
treated area and the adjacent control area that is representative of the field while
avoiding edges. The treated area is a strip of land approximately 220 feet by 65 feet

(0.35 acre).

2. Conduct soil sampling in the fall in the treated and control areas, after 2025 crop

harvest and before gypsum application.

3. Following harvest and soil sampling, apply gypsum at a rate of 3 tons per acre with a

spreader to the treated area.

4. Conduct soil sampling again in the fall after gypsum application and before heavy rains

begin.
2026

1. Inspring 2026, sample the soil in the treated and control areas before planting corn.

Plant corn and maintain it throughout the growing season.

2. Conduct corn leaf tissue sampling for nutrient levels in the treated and control areas

throughout the growing season.

3. Conduct yield assessments in the treated and control areas.

4. Sample the soil post-harvest of the corn in the treated and control areas.



Data Collection and Evaluation

Soil sampling:

* Take up to three composite soil samples for each treatment four times: 1) 2025 before
fall gypsum application (baseline), 2) 2025 after fall gypsum application, 3) Spring 2026
to determine over-wintering effects and 4) Fall 2026 post-harvest of the corn

* For 2025 after fall gypsum, only soil sample the area treated with gypsum

* For each composite sample:

* Collect one soil core from 15 random sampling points in a W transect pattern
with a 2.5 cm diameter soil probe at a depth of 0-15 cm (Fig. 2)

* Mix soil from all cores, remove any plant material, and place it into a labelled
Ziplock plastic bag to form a composite soil sample

* Send samples to the laboratory for analysis

* Although not directly related to this research, taking additional post-harvest samples at
15-30 cm depth would provide post-harvest nitrate levels and can help evaluate
nutrient management each season
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Corn leaf tissue sampling:

* Take composite corn leaf tissue samples for each treatment three times during the
growing season: 1) Corn stage V4 or V5 (12 inches tall), 2) Corn stage V9 to V12 (>12
inches tall) and 3) Corn stage tasseling or early R1 (silking) (Bayer 2023)

* For each treatment, collect one composite sample from 15-20 randomly selected plants

* Before tasseling, collect the first fully developed leaf from the top of the plant,
and between tasseling to silking, collect leaves from below and opposite of the
ear (A&L Canada 2011)
* Place leaves into a labelled paper bag and send it to the laboratory for analysis

Yield assessment:
* Conduct yield assessments by hand harvesting four subplots in each treatment
* One subplot size depends on row spacing. Refer to Table 2. in University of Maryland
Extension: Estimating Corn Silage Yield. Record row spacing value
* For each subplot
* Count the number of stalks in the sample area
* Cut every fourth corn stalk at 8-12 inches from the ground, for a total of five.
Weigh the total weight of five corn stalks, calculate average weight per stalk
* Calculate the average number of stalks and stalk weight
* Calculate yield (tons/acre) with this equation: Yield (tons/acre) = (Average stalk
weight (Ib) + Average # of stalks * 1000) + 2000 (Steinhilber et al. 2016)



https://extension.umd.edu/sites/extension.umd.edu/files/publications/NM-1%202016%20Estimating_Corn_Silage_Yield.pdf
https://extension.umd.edu/sites/extension.umd.edu/files/publications/NM-1%202016%20Estimating_Corn_Silage_Yield.pdf

Data Collection and Evaluation

Record-keeping (see attached datasheet):

* Dates to record: soil sampling, gypsum application, corn planting, leaf tissue sampling,
and yield assessment

* Data collected: soil sulphate, leaf tissue sulphur and nitrogen, and yield parameters.
Note any other observable differences between treatments

* Photos: Gypsum application and corn growth at different sampling dates and at harvest

Evaluation:

* Soil sulphate levels will be compared between the gypsum treatment and the control
* Leaf tissue sulphur and nitrogen will be compared between the treatment and the

control

* Yield performance will be compared between the treatment and the control

Trial Schedule

Description of Activities

Fall 2025 After 2025 crop is harvested, sample soil before fall gypsum application

Fall 2025 Apply gypsum

Fall 2025 Sample soil after gypsum application

Spring 2026 Sample soil prior to planting to evaluate long term and over-wintering
effects

Spring 2026 Prepare land and plant corn

Summer 2026 Conduct corn plant tissue sampling (three sampling periods)

End of summer
2026

Conduct corn yield assessments

End of summer
2026

Harvest corn

Fall 2026

Sample soil post-harvest of the corn

Fall 2026

Analyse data and prepare a project summary report




Budget for Supplies (new)

Description Cost (CADS)
Gypsum Gypsum, DairyCrop Solutions, $40/ton 40
Soil samples Four sampling periods, with up to three composite 1,285 (up to)

(2025-2026)

samples per treatment. Element Lab fee:
Conservation + Dilution Test (561.20 per sample; up
to 21 samples)

Corn leaf tissue Three sampling periods, one sample per treatment. 410
sampling A&L Canada Laboratories Inc. fee: Leaf Plant Tissue

Test ($35.30 per sample; six samples). FedEx

standard overnight shipping fee (up to $65.95 per

sampling period)
Pin flags or For identifying treated and control areas 20
flagging tape
Ziplock plastic Large Ziplock bags for soil sampling 10
bags
Paper bags Papers bags for plant tissue sampling 10

Labour (outside of normal farm practices)

Item Description Estimated
Hours

Gypsum Application of fall gypsum in corn field 2

application

Soil sampling Four sampling periods, time to sample field and 16
drop off samples to lab

Corn leaf tissue Three sampling periods, time to sample field and 6

sampling drop off samples to lab

Yield Yield assessment for each treatment 8

assessment

Record-keeping Project documentation and photos 2

Summary Analysing and preparing a trial summary 8




Datasheet Templates

Record-keeping

. . Cost Comments (e.g. weather, field conditions,
Year Activity Date |Time Spent Incurred | observed differences between treatments)
Soil sample #1 -
2025 Before fall
gypsum
application

2025 Apply fall gypsum

Soil sample #2 -
2025 after fall gypsum
application
2026 Soil sam.ple #3 -
Spring
2026 Plant corn

Corn leaf tissue
2026 assessment #1 -
V4 or V5

Corn leaf tissue
2026 assessment #2 -
V9 to V12

Corn leaf tissue
assessment #3 -

2026 .
Tasseling or early
R1
2026 Corn yield
assessment
2026 Soil sample #4 -

Fall post-harvest




Datasheet Templates

Nutrient soil sampling 0-15 cm depth results

Composite samples
Date Timing Treatment | 1- Sulphate | 2 - Sulphate | 3 - Sulphate Average
1 - 2025 before Control
gypsum Gypsum
2 - 2025 after fall
Gypsum
gypsum
Control
3-2026 spring
Gypsum
Control
4 -2026 fall
Gypsum
Plant tissue results: sulphur and total nitrogen
Date Timing Treatment Total N

V4 or V5 Control

V4 or V5 Gypsum

V9 to V12 Control

V9 to V12 Gypsum

Tasseling or early R1 Control

Tasseling or early R1 Gypsum




Datasheet Templates

Control: corn silage yield assessment

Row spacing (in):

Calculation of average number of stalks per subplot

Subplot

Total # stalks

1

2

3

4

Average # stalks

Control: Calculation of average stalk weight

Subplot

Total weight of 5 stalks sampled (lb) Average stalk weight (Ib) (+ 5)

1

2
3
4

Average stalk weight (lb)

Gypsum: corn silage yield assessment

Row spacing (in):

Calculation of average number of stalks per subplot

Subplot

Total # stalks

1

2

3

4

Average # stalks

Gypsum: Calculation of average stalk weight

Subplot

Total weight of 5 stalks sampled (Ib) Average stalk weight (Ib) (+ 5)

1

2
3
4

Average stalk weight (lb)

Calculation of silage yield estimate (tons/acre)

Yield (tons/acre) = (Average stalk weight (lb) + Average # of stalks * 1000) + 2000

Row Spacing Row Length to Count
(1/1000"" of an acre)
36" 14'6"
30" 17'5"
20" 26'3"
15" 34'10"

From University of Maryland
Extension: Estimating Corn Silage
Yield.
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https://extension.umd.edu/sites/extension.umd.edu/files/publications/NM-1%202016%20Estimating_Corn_Silage_Yield.pdf
https://extension.umd.edu/sites/extension.umd.edu/files/publications/NM-1%202016%20Estimating_Corn_Silage_Yield.pdf
https://extension.umd.edu/sites/extension.umd.edu/files/publications/NM-1%202016%20Estimating_Corn_Silage_Yield.pdf
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