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Project Objective & Deliverables

The objective is to gain a greater understanding on the needs of starter nitrogen (N) fertilizer for
soybean production in New Brunswick. This project aims to deliver data that supports for/against the
use of nitrogen starter fertilizer in soybeans depending on the planting date based on yield
improvement and economic returns on each management strategy.

Summary of Progress

The 2025 season was year one of the project. The impact of 27 Ibs/ac total nitrogen starter and a zero-
nitrogen check was evaluated across three planting dates: May 14t as “early”, May 28 as “middle”
and June 13t as “late” planting. The early planting date with starter nitrogen yielded 2.3% higher than
the early zero-nitrogen treatment which was not enough of a yield increase to make the nitrogen
application profitable and also had higher weed pressure. The middle planting date with starter
nitrogen yielded 9.1% higher than the middle zero-nitrogen treatment. The starter nitrogen and zero-
nitrogen treatments in the late planting date yielded the same. The results provide some data that
suggests starter nitrogen in soybeans in New Brunswick is not always profitable depending the
situation and there is potential for New Brunswick soybean producers to improve profitability and
reduce environmental impact by omitting starter nitrogen. Further testing and multiple years of data is
required in order to identify clear trends and make confident conclusions.

Introduction/Background

Soybeans are legumes that acquire most of its nitrogen needs through biological nitrogen fixation.
Because of this, there is debate as to whether soybeans need additional nitrogen through fertilization
or if nitrogen supplied from the soil is sufficient to meet crop needs. The NB Soil Fertility Guide
recommends approximately 15-20 Ibs/acre of nitrogen applied at planting. The rationale behind this is
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to supply nitrogen to the plant before nitrogen fixation begins and while soil temperatures are still
relatively cool, which can potentially limit soil nitrogen mineralization. Although this is standard
practice for many soybean producers in NB, there are some producers who grow soybeans with zero
supplemental nitrogen. Soil temperature data recorded over several growing seasons by NBSCIA's NB
Weather Monitoring and Mapping for Intensive Crop Management (SCAP project NB2324-0287) has
shown that on average soil temperatures at 6" depth is approximately 7 °C in early May compared to
14 °Cin early June. Since soil nitrogen mineralization increases with temperature, it can be expected
that there would be more nitrogen available in the soil to developing seedlings with later planting
dates.

A quick internet search through extension materials and resources from various university extension
services, seed companies and other stakeholders show mixed results when it comes to added nitrogen
fertilizer in soybeans. Several studies suggest that starter nitrogen makes no significant yield increases
and is a waste of inputs or seldom leads to a yield response at best. For example, research in Manitoba
found that short season soybeans are unresponsive to starter nitrogen (Brar & Lawley 2020). However,
this work only had one planting date per year of the study and does not capture the possible effect
that planting date may have on nitrogen response. Other research suggests that there are yield gains
and can be worth the investment, but mainly in high yielding soybeans of 80-100 bushels per acre
where nitrogen fixation and uptake from soil cannot meet crop nitrogen needs (Salvagiotti et al. 2008).
These yields are not typically seen in NB due to the lack of heat units required for cultivars that have
this yield potential.

There is no easily accessible data and dedicated research into starter nitrogen application for soybeans
in NB. The studies mentioned previously were done in conditions different from New Brunswick. For
example, prairie soils in Brar & Lawley's (2020) study may have higher organic matter content than
typical NB cropland soils which can mineralize more nitrogen and a drier climate that results in residual
nitrogen from the previous year carrying over into the following spring which could be utilized by the
soybean crop early on. NB's large snowmelt in the spring and wet climate results in essentially zero
residual N carryover. In personal communication with the NBDAAF cereal specialist, previous soybean
cultivar performance trial work by NBDAAF seems to suggest nitrogen applications resulted in little to
no difference in yield. NBSCIA, NBDAAF and Fertilizer Canada did a soybean trial in 2015 where a
fertilizer blend of 9.5-20.0-29.1, 1.5S, 0.24B was applied at 100 Ibs/ac and 190 lbs/ac. There was no
yield difference in the two treatments and no major differences in quality. However, there was no
results reported for a zero nitrogen or zero fertilizer check.

The lack of local data and research on starter nitrogen fertilizer puts NB soybean producers at a
disadvantage, especially if they are relying on anecdotal evidence. Some producers say starter nitrogen
is absolutely necessary while others say none is needed. Producers may be over applying nitrogen
which reduces profitability and increases green house gas emissions as well as possible nitrate
leaching. On the other hand, producers may be losing yield potential and higher profits by not adding
starter nitrogen. A greater understanding of starter nitrogen fertilizer in NB soybean production will
help producers improve the profitability of their crops and potentially reduce their GHG emissions and
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environmental footprint. This demonstration project seeks to generate local data to gain a greater
understanding on the impact of starter fertilizer in NB soybean production.

One aspect this project seeks to explore is the effect planting date has on the response of starter
nitrogen. Biological nitrogen availability increases as soil temperature increases so it is expected that
starter nitrogen fertilizer will have less of an impact as planting date gets later, if there is any impact at
all.

Procedure

Three soybean planting date and nitrogen treatments were planted as follows:
“Early” — May 14, with 27 lb/ac nitrogen starter
- “Early” —May 14, 0 nitrogen applied

- “Middle” — May 28 with 27 Ib/ac nitrogen starter
- “Middle” — May 28, 0 nitrogen applied

- “Late” —June 13 with 27 Ib/ac nitrogen starter
- “Late” —June 13, 0 nitrogen applied

Planting dates were later than planned due to wet field conditions in the beginning of May. Two field
sites were originally planned for but only one field site in Williamstown came about. The preceding
crop was soybeans with an assumed residual nitrogen value of zero. Each treatment was 30 m x5 min
dimensions. The starter nitrogen used was AXAN and was broadcast prior to planting due to issues
with the fertilizer box on the drill. The starter nitrogen was applied at a rate higher than the provincial
recommendation for easier application and simplicity. No additional nutrients were applied due to high
soil test levels of macro and micro nutrients. The soybean cultivar used was PO4A98E from Pioneer (0.4
maturity, 2625 CHU requirement) as it was most readily available. Soybeans were drilled at 15”
spacing. One application of glyphosate was applied for weed control based on growth stage of each
planting date treatment. No fungicide was applied in order to measure potential difference in disease
pressure between nitrogen and zero nitrogen treatments. The plots were harvested October 28.
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Results and Discussion

Table 1: Yield and revenue analysis of 2025 soybean starter nitrogen trial

Yield @ Yield increase Crude Test Weight Revenue minus N cost
13% from N Protein % (kg/hL) @ $500/tonne soybean
Treatment moisture compared to (dry matter price in January 2026
(tonnes/ac) | corresponding basis)
zero-N (%)
Early — N 0.87 2.3 35.42 71 385
Early —Zero N 0.85 - 34.67 70 424
Middle — N 0.72 9.1 36.11 73 309
Middle — Zero N 0.66 - 35.00 75 330
Late— N 0.59 0 35.13 73 244
Late—Zero N 0.59 - 35.49 73 294

Yields of all treatments were considered low. This may be due to the very dry growing season and
using a high heat unit soybean for NB that would have put pod set and fill at a time when drought was
severe. To a lesser extent, yield was also lost by not having a flex head and air reel on the plot
combine. The addition of starter nitrogen increased yield in the early planting by 2.3% and middle
planting by 9.1%. The late planting date yields were identical. With the starter nitrogen cost at
approximately $50/ac, the yield increase resulting from the addition of starter nitrogen was not
enough to pay for the fertilizer in the early and middle treatments with the yield achieved and at the
January 2026 soybean price per metric tonne listed above. This suggests that the use of starter
nitrogen can possibly result in less profit and higher environmental damage risk when yields and
soybean prices are low as well as when planting late. Based on the yield increase of 9.1% with the
starter nitrogen in the middle planting date treatment, starter nitrogen application in the middle
planting date can become profitable depending on the yield and price. Table 2 below shows the yield
needed per soybean price in order to break even with starter nitrogen application compared to zero-
nitrogen. Yield exceeding the break-even yield would make starter nitrogen application profitable,
based on the $50 per acre cost.

Table 2: Starter nitrogen break-even yield per soybean price for middle planting date

Soybean price per metric tonne Starter nitrogen break-even yield (metric
tonnes per acre)
$450 1.3
$500 1.2
$550 1.1
$600 1

There was no realistic break even yield and price for the early planting date treatment based on a yield
increase of 2.3% compared with the zero-nitrogen treatment.
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It is unclear why there was a greater increase in yield with starter nitrogen in the middle planting date
compared to the early planting date. This highlights the importance of further testing.

Since soybeans are photosensitive, it was expected that the earlier plantings would have the greatest
yields. This highlights the importance of avoiding late planting for maximizing yield and profitability.

There were no large differences in crude protein content among treatments. There were no clear
trends with test weight although all treatments achieved Canada #1 grade for test weight.

There was no difference in emergence timing with the starter N or zero-N treatments. The soybean
plants with the starter nitrogen appeared to be slightly greener and taller in the weeks following
emergence in the early planting treatment but also had increased weed pressure, particularly lamb’s
guarters. This may be a contributing factor as to why there was little yield increase in the early planting
with starter N treatment. No obvious differences were noted in the middle and late planting dates. The
color difference in the early planting treatment disappeared as the season went on.

Figure 1: Early planting date treatments on June 25, with the zero-nitrogen treatment on the left of the
white stake and the starter nitrogen on the right. The soybeans with the starter nitrogen appeared
greener and fuller but also had more and bigger weeds, particularly lamb’s quarters.



Figure 2: Early planting seen on August 18. Starter nitrogen left of white stake, zero-nitrogen on the
right.

Figure 3: Middle planting seen on August 18. Starter nitrogen left of white stake, zero-nitrogen on the
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Figure 4: Late planting seen on August 18. Starter nitrogen left of white stake, zero-nitrogen on the
right.

As seen in Figures 2, 3 & 4, there was very little if any difference in appearance between the starter
nitrogen and zero-nitrogen treatments in all planting dates once biological nitrogen fixation was fully
underway.

There appeared to be no noticeable difference in nodulation across all treatments. There were
negligible differences in total plant height and first pod height between starter nitrogen and zero-
nitrogen among treatments. Plant height decreased as planting date got later but first pod height
stayed nearly the same no matter the planting date.

No white mold was observed in any treatment. This may be in part due to the small size of the plot and
lack of other soybean fields in the surrounding area.

Although the results may suggest that starter nitrogen in soybeans in New Brunswick may not be
needed depending the situation, there are many factors that could influence results that were not
included in this year of the project:

- Application of additional nutrients like phosphorus, potassium, sulfur, boron, etc. could have a
synergistic effect with nitrogen that could boost yields.

- Type of and rate of nitrogen starter

- Banding vs broadcasting and incorporating fertilizer

- Using earlier maturing soybean cultivars
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- Row spacing

- No-till system vs. tillage system

- Soil organic matter levels

- Double inoculation instead of just inoculated seed
- Soil type

Conclusions:

The early and late planting date saw no economical yield increase with starter nitrogen. The middle
planting date had a yield increase with starter nitrogen that is economical depending on yield and
soybean price. The results provide data to suggest that starter nitrogen in soybeans in New Brunswick
is not required depending the situation but further research is needed to make more confident
conclusions and identify clear trends.

Required next steps/Adjustments:

- Expand the project to include two or more field sites and test on larger field scale.

- Test the effects of lower maturity soybean cultivars and other macro/micro nutrients alongside
nitrogen.

- Plant earlier in May if Planting conditions allow to test the effect of starter nitrogen in
potentially cooler soil than the “early” planting date of the 2025 project year.

Communication:

NBSCIA hosted a field day where the project was presented to attendees and the plot site was shown.

Results of the project will be presented at NBSCIA winter workshops as well as at the NBSCIA AGM in
March 2026.

The interim report will be posted to the NBSCIA website (www.nbscia.ca).
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