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What is the Biological Nitrogen Availability 
Test?

.
- A measurement of the N mineralization potential of the 
soil, predicted over 130 days (the growing season)

- Available at the PEI Analytical Lab within the Soil
Health package

- Has been specifically calibrated for use on PEI by the 
Dalhousie AC Atlantic Soil Health Lab
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.

BNA value and Total N value can be plugged into 
a calculation to give an estimated amount of soil 
derived plant available N for the crop 
throughout the growing season

When will the N be available?

What  about plant uptake efficiency? 

How is it influenced by weather, etc?



Scoring Function BNA Ranges for Root Crops on PEI

Rating
BNA 

Value Total N

130 day 
Mineralization 

(kg N/ha)

Low <17.3 <0.18 <93

Low+ 17.3-23.3 0.18-0.22 94-119

Medium 23.4-29.7 0.22-0.24 120-140

High >29.7 >0.24 >140
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2021-2022 BNA Trials

- Trials were developed to help identify BNA value estimates in practice for 

potato crops

- Trials occurred over 2021 and 2022 on potato fields across PEI

- Trial partners: PEIDAL, Genesis Crop Systems Inc., Dalhousie AC (David Burton)



Trial Setup

- 2021 Trials

• 5 fields (3 non-irrigated, 2 irrigated)

• Treatments:

• GSP
• GSP +25%
• GSP-25%

-2022 Trials

• 7 fields (1 irrigated, 6 non-irrigated)

• Treatments:
• GSP
• GSP -25%
• BNA (+15 or -30 lbs N vs. GSP)
• 100 lb N rate

6
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Trial Setup
2021 

Cultivars Used
N Range by Treatment 

(lb/ac)

Clearwater Russet 150-250

Mountain Gem 140-243

Russet Burbank 140-243

Cultivars Used
N Range by Treatment 

(lb/ac)

Caribou 100-160

Targhee 100-190

Russet Burbank 100-210

FL2137 100-169

All N applied at 
planting was DAP 

or MAP + CAN.

Pre-plant and Top 
Dress N sources 

were always Urea.

2022 



BNA Trials 2021

• Predicted soil derived plant available N throughout season estimated to be min. 60-65 lb N/ac for all trial fields
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Slides adapted from D. Burton (2023)



BNA Trials 2021
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BNA Trials 2021- Tuber Specific Gravity
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BNA Trials 2021
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N2O emissions  uncharacteristically high for GSP for L2 and L3. When the GSP practice is excluded, the treatment GSP-25%  
resulted in reduced N2O emissions in four of the five sites examined relative to the GSP + 25%, and was unchanged on the 
remaining site (L4), despite there being no reduction in yield.

Residual soil nitrate (post-harvest) was always lowest within GSP-25%).



BNA Trials 2022

• Predicted soil derived plant available N throughout season estimated to be min. 75-80 lb N/ac for all trial fields
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Still no significant yield response to N rate for 6 of 7 sites

For M8, GSP>BNA=100N>GSP -25% treatments- effect of alfalfa plowdown evident

BNA Trials 2022
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BNA Trials 2022- Tuber Specific Gravity
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Sig. difference within N2O emissions between treatments that had pre-plant and planter N 
(M2, M6 and M7) vs. at planting with sidedress N.

2022 BNA Trials

Slides adapted from D. Burton (2023)
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What does this mean about use of BNA test?

- In all fields tested (except 1), there were no statistically different yield 

differences (even 100 lb N/ac trial).

- We are getting significantly more N from the soil than we are accounting for, 

but these trials do not say definitively how much.

- No lower limit of N reached
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Other work on PEI suggests similar N contribution from soil

AAFC Harrington Plant bioassay trials from 2009-2018 (J. Nyiraneza et al.)

Avg. soil N contribution for 3 year potato 

rotations range from: 75 to 136 kg N/ha 

Factsheet available on the AIM website
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Takeaways

- The BNA test shows the amount of N from the soil could be substantial

- The BNA test has potential to be a useful tool when making N application recommendations 

(IN ADDITION TO THE USE OF… other considerations such as yield potential, plowdown credits, 

crop removal, etc.)

- It does not appear that the BNA test will account for large legume plowdown credits (M3 2022 trials)

- Future trials- larger reduction in BNA estimates (find lower limit of N?) 

- Trials are important to identify trends, under a variety of growing conditions.



- There appears to be room to reduce N rates conservatively on your 

farm over time (groundtruth minor reductions on your own 

individual fields using split field comparisons)

- Use the BNA test to see the variation between your fields, and make 

informed adjustments on your N rate 

Takeaways



Nitrogen Balance Approach
Yield Goal

(400 cwt/acre)

N Fertilizer
(lb N/acre)

185

Crop N Removal
(lb N/acre)

120

Residual N
(lb N/acre)

65

N recovery in tubers 
(%)

65%

Yield Goal
(400 cwt/acre)

N Fertilizer
(lb N/acre)

+ 185

Soil Nitrogen Supply 
(lb N/acre)

+ 90

Crop N Removal
(lb N/acre)

- 120

Residue and Root N
return (lb N/acre)

- 80

Residual N
(lb N/acre)

75

N recovery in tubers (%) 43%

Slides from D. Burton (2023)



Small N rate changes make large impacts on GHG emissions

PEI Federation of Agriculture (2023)
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Currently working on BNA N estimator tool
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Thank you to Collaborators

• All participating farms:

Rollo Bay Holdings

MWM Farms

MacAulay Farms

Valley Grove Enterprises

Island Holdings

Ian Shaw Farms

• PEIDAL Support Staff- Danny Walker, Hardy Strom, Alex MacLeod, Eric Fortune, many others

Genesis 
Crop 
Systems
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