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MOTIVATION 
▪ The optimum pH range for phosphorus availability is 6-7. Below this range, 

phosphorus becomes insoluble as it binds with aluminum and iron and 

becomes inaccessible to plants; therefore the application of lime to increase 

soil pH may have a positive effect on phosphorus availability in the soil.

▪ Soils in Pemberton, British Columbia (BC) are typically acidic and low to 

moderate in phosphorus. Lime access on a large scale can be expensive in 

some areas of BC.

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

work best for individual farmers.

RESEARCH OBJECTIVE
The objective of this on-farm demonstration research is to evaluate the effect 

of liming of acidic soils on nutrient availability and potato yield.

The research questions this trial set out to address are:

1. Does liming one year prior to growing potatoes increase potato yield?

2. Does liming allow for reduced inputs of phosphorus?

METHODS
DESIGN
▪ This trial consisted of one 5-acre area that was farmed using standard 

grower practices (Control), compared to a 5-acre area that has received lime 

(Lime). Each treatment area was approximately 450 m x 45 m (about 48 

rows of potatoes) wide (Fig. 1).

Figure 1. Trial layout consisting of two treatments - a control area and a limed area. 
Red rectangle represents the trial area.

HIGHLIGHTS 
▪ This project evaluated the effect of liming 

of acidic soils on nutrient availability and 

potato yield.

▪ At a pH of 5.4 to 5.5, this site was 

determined to be optimal to test the effect 

of liming. 

▪ Lime was applied at a rate of 2 t/ac on July 

17, 2023, on a portion of an established hay 

field.

▪ The trial continued in 2024 when potatoes 

of the variety GemStar Russet were planted 

in the trial area.

▪ The lime did increase the pH by half a point 

compared to the control area and seemed 

to improve phosphorus availability to 

potato plants.

▪ However, it did not result in an increased 

yield performance in this trial. 
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METHODS CONTINUED

LIMING
▪ Lime was applied at a rate of 2 t/ac on July 17, 2023, on an 

established hay field.

▪ The lime was applied using a spreader with a 10-meter width 

spreading capacity (Fig. 2). To cover the area, 4-5 spreader 

passes along the south edge of the field were required.

▪ The lime was incorporated in May 2024, when the field was 

cultivated prior to potato planting.

Figure 2. Lime was applied over an established hay field using 
a spreader with a 10-meter width spreading capacity.

Table 1. Soil pH in the trial area prior to lime application (April 2023), 
post lime application but prior to incorporation (May 2024), and 
during the potato growing season (July 2024). Samples were taken at 
0-15 cm depth. One composite sample was taken in each treatment 
area at each sampling date.

PLANTING
▪ The field was planted on June 18, 2024, using the potato 

variety GemStar Russet. The potatoes received 187.5

lbs/acre of phosphorus at planting in both treatments.

RESULTS
SOIL pH AND PHOSPHORUS
▪ Prior to lime application, pH levels were similar between 

treatments (Table 1).

▪ The pH had increased in spring 2024 in both treatments, 

with a higher increase seen in the lime area.

▪ By July 2024, the pH was 6.4 in the lime area compared to 

5.9 in the control, a 0.5-point difference.

▪ Phosphorus levels in the soil were similar between 

treatments at planting (Table 2). Soil phosphorus in 

addition to the added phosphorus fertilizer at planting 

should be sufficient to support plant need, provided that 

the pH is at optimal levels for phosphorus availability. Soil 

phosphorus levels increased post-harvest and remained 

similar between treatments (Table 2). This increase in 

phosphorus post-harvest indicates an opportunity for 

better phosphorus management and further confirms a lack 

of optimal plant uptake.

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.

SOIL TESTING
▪ Soil pH was tested three times: At baseline/prior to lime 

application (April 28, 2023), in spring 2024 prior to lime 

incorporation (May 18, 2024), and post incorporation/mid-

growing season (July 2, 2024).

▪ Phosphorus levels were also tested prior to potato planting 

on May 18, 2024 and after harvest on October 22, 2024.

▪ Sampling consisted of one composite sample of 15 cores in 

each treatment area for each sampling event. Soil was 

sampled from 0-15 cm and submitted to the Terralink Plant 

Science Lab in Abbotsford, BC.

TISSUE SAMPLING
▪ Plant tissue samples were collected weekly from July 24 to 

September 3, 2024, to be analyzed for nutrient content.

▪ One composite sample was collected within each 

treatment, one sample consisting of 16 leaflets collected 

randomly. Each leaflet was collected from the fourth or 

fifth compound leaf from the top. Tissue samples were 

tested using Picketa Systems LENS .

YIELD
▪ Yield measurements were taken from both treatments on 

September 24, 2024.

▪ Four subplots were harvested within each of the treatment 

areas for a total of eight subplots per trial site. One subplot 

consisted of one row of potato plants measuring 7’3“ (7 

plants/subplot). Potatoes were hand-harvested, tubers 

were weighed, and yield was recorded in tons/acre. 

Soil pH

April 2023 May 2024 July 2024

Control 5.4 5.6 5.9

Lime 5.5 6.2 6.4
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CONCLUSIONS & NEXT STEPS
▪ The lime applied at 2 t/ac did increase the pH by half a point 

and improved phosphorus availability to potato plants.

▪ However, it did not result in an increased yield performance 

in this trial. 

▪ The difference in pH between the treatments may not have 

been enough to see a yield difference in this trial. 

Furthermore, while the percentage of phosphorus in plant 

tissue in the lime area was higher than in the control, levels 

were still considered low and not present in sufficient levels 

for optimal plant growth and performance.

▪ Future trials could focus on increasing the rate of the lime 

application to further increase the soil pH, to bring the 

phosphorus in the plants to sufficient levels. Once this is 

achieved, evaluating the possibility of reducing phosphorus 

inputs without jeopardizing yield could be explored.

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

replication of treatments. Data collection over multiple 

years is recommended to gain confidence in the results.

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.

FIND MORE INFORMATION: 
Read the full research manual for this 
project:
https://www2.gov.bc.ca/assets/gov/farming-
natural-resources-and-industry/agriculture-and-
seafood/programs/regional-
extension/liming_to_improve_nutrient_availability
_and_potato_yield.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

TISSUE SAMPLING
▪ Tissue samples were collected to assess if the lime 

application resulted in improved plant uptake of 

phosphorus. 

▪ Plant tissue collected from the lime area had higher 

percentages of phosphorus six weeks out of the seven 

sampling weeks (Fig. 3).

▪ However, the levels of phosphorus in the tissue remained 

very low to low in both treatments for the duration of 

sampling.

Figure 3. Percentage of phosphorus in potato tissue sampled weekly 
from July 24 to September 3, 2024 in lime area (red line) compared 
to the control area (black line).

YIELD
▪ The average yield was similar in the control area compared 

to the lime area with less than 1 t/ac difference (Table 3).

Yield (tons/acre)

Lime 11.06

Control 11.86

Table 3. Potato yield in tons/acre in the lime and control 
treatments assessed on September 24, 2024, based on four 
subplots of  7’3“ (7 plants/subplot) in each treatment area.
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Table 2. Soil phosphorus levels in the trial area prior to potato 
planting (May 2024) and post-harvest of potatoes (October 2024). 
Samples were taken from 0-15 cm. One composite sample was taken 
in each treatment area at each sampling date.

Phosphorus (ppm)

May 2024 Oct 2024

Control 58 118

Lime 64 113

RESULTS CONTINUED
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