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Organic growers are often reliant on compost or manure for their primary

nitrogen nutrient source

FARMER COLLABORATORS -

However, applying compost or manure to meet crop nitrogen needs can
®  Abtar Singh, Dhaliwal Farms

lead to phosphorus over-application

Foliar nitrogen-fixing biological products may help supplement crop nitrogen
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E.S. Cropconsult Ltd. RESEARCH OBIJECTIVE

The objective of this research is to evaluate whether a nitrogen-fixing biological

needs and reduce the need for manure or compost applications
On-farm demonstration research is a way to evaluate which approach will

work best for individual farmers

can meet the crop nitrogen needs of an organic barley crop, with an
overarching goal of reducing manure and compost applications in fields with
high soil phosphorus. The research questions this trial set out to address are:

1. Can the nitrogen needs of a barley crop be met using a foliar nitrogen-fixing

biological without additional fertilizer or amendments?

HIGHLIGHTS 2. Can the phosphorus needs of a barley crop be met using existing soil

® This project evaluated the effect of a phosphorus?
nitrogen-fixing biological product on 3. Is barley yield improved when a foliar nitrogen-fixing biological is applied
nutrient availability and barley yield without additional fertilizer or amendments?

® A nitrogen-fixing biological product was
applied to a barley field except for a METHODS
control area which was left untreated DESIGN

®  Applying the nitrogen-fixing biological ® On April 25, barley (for cattle feed) was planted in a field with a history of
product had a positive effect on barley moderate to high soil phosphorus
yield ® On May 21%, Envita®(Syngenta), a nitrogen-fixing biological product, was

" The foliar nitrogen-fixing biological applied at a rate of 100 mL/ac when barley was approximately 6 inches (Figs.
product did not increase nitrogen in the 1 & 2). A 36 ft wide area was left untreated (control) and was compared to
barley tissue an adjacent treated area of similar size (Fig. 1)

® Phosphorus levels in the barley tissue
were unexpectedly low, given the excess Treatment - N-fixing biological
soil phosphorus levels Control

Figure 1. Trial layout consisted of two treatment areas sampled: a control area (white) and an
area treated with a nitrogen-fixing biological product (grey). The rest of the field was treated
with the nitrogen-fixing biological product but was not sampled for this research (brown).
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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
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Figure 2. The nitrogen-fixing biological product was applied to the
barley when it was approximately 6 inches tall on May 215t

SOIL SAMPLING

Soil nitrate and phosphorus was tested three times: At
baseline/before barley was planted (April 16th), before
barley stem elongation (May 22") and post-harvest
(August 11th)

Sampling consisted of collecting one composite sample of
15 cores in each of the control and treatment areas per
sampling event

Soil was sampled from 0-15 cm and an additional 15-30 cm

depth post-harvest
Soil samples were submitted to Element laboratory in
Surrey, BC

LEAF TISSUE SAMPLING

Total nitrogen and phosphorus was tested three times: at
tillering stage (May 22"9), during stem elongation to
booting stage (June 18th) and pre-harvest (August 1%) (Fig.
3)

Sampling consisted of one composite sample by picking
the flag leaf from multiple random barley plants and filling
approximately half of a brown paper bag

Samples were submitted to Element laboratory in Surrey,
BC
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Figure 3. Barley sampled during the booting stage on June 18th.

YIELD ASSESSMENT
" Yield measurements were taken on August 15t
" Four subplots were harvested within each of the treated

and control areas

One subplot consisted of a 3-foot length of one row of
barley plants

Barley plants were hand-harvested and the number of
plants, number of heads harvested, number of grains per
head (average out of 20 heads), total stem weight and
total head weight were collected (Fig. 4)
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Figure 4. Measuring a 3-foot length of one row of barley plants for
the barley yield assessment on August 15t
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RESULTS
SOIL SAMPLING

® Soil nitrate levels were low and similar in both
treatments at each of the three sampling events
(Table 1)

Applying the nitrogen-fixing biological product did

not appear to change plant uptake of soil nitrogen

Table 1. Soil nitrate in the control and treated areas
baseline/before barley was planted (April 16t), before barley stem
elongation (May 22"), and post-harvest (August 11th). Samples
were taken at 0-15 cm depth and an additional 15-30 cm post-
harvest. Post-harvest total soil nitrate is a combination of 0-15 cm
and 15-30 cm. One composite sample was taken in each treatment
area at each sampling date.

Soil Nitrate (kg NO3-N/ha)
April 2025 | May 2025 | August 2025
Nitrogen-fixing 5.9 5.9 17.6
Control 5.9 5.9 17.6

®  Before the barley was planted, soil phosphorus was
similar in both treatments and at excess levels (Table
2)

" Soil phosphorus did not change greatly throughout
the duration of the trial (Table 2)

Table 2. Soil phosphorus in the control and treated areas
baseline/before barley was planted (April 16t"), before barley stem
elongation (May 22"9), and post-harvest (August 11th). Samples
were taken at 0-15 cm depth. One composite sample was taken in
each treatment area at each sampling date.

Soil Phosphorus (ppm Kelowna Method)
April 2025 | May 2025 | August 2025
Nitrogen-fixing 112 112 99
Control 124 112 112

LEAF TISSUE SAMPLING

® During tillering, total nitrogen in the barley leaves
was similar between treatments and very high
(Element lab report)

Levels for both treatments were very low at stem
elongation to booting and pre-harvest growth stages
(Element lab report)

Applying the nitrogen-fixing biological product did
not appear to increase nitrogen in the barley tissue

during these three growth stages

Table 3. Total nitrogen in the control and treated areas’ barley leaves
during tillering (May 22"9), stem elongation to booting (June 18t), and
before harvest (August 11*). One composite sample was taken in each
treatment area at each sampling date.

Total Nitrogen (%)
Tillering | Stem elongationto | Pre-harvest
(May 2025) | booting (June 2025) | (August 2025)
Nitrogen-fixing 5.37 2.50 0.45
Control 5.27 2.58 0.56
During tillering, total phosphorus in the barley leaves was
similar and very high in both treatments (Element lab
report)
Levels for both treatments were very low at the stem
elongation to booting and pre-harvest growth stages
(Element lab report)
The barley plants showed poor phosphorus uptake from
the soil during stem elongation to booting and pre-harvest
For all soil sampling events, the soil pH was within the
optimum pH range for phosphorus availability (6.0-7.0),
however, there may be other factors that can cause poor
phosphorus uptake, phosphorus mobility and availability in
soil (e.g., aluminum and iron can bind with phosphorus,
very compacted soil, low soil organic matter, poor

microbial activity, poor plant health and water stress)

Table 4. Phosphorus in the control and treated areas’ barley leaves during
tillering (May 22"9), stem elongation to booting (June 18t), and before
harvest (August 11th). One composite sample was taken in each treatment
area at each sampling date.

Phosphorus (%)
Tillering | Stem elongationto | Pre-harvest
(May 2025) | booting (June 2025) | (August 2025)

Nitrogen-fixing 0.60 0.24 0.074
Control 0.58 0.23 0.14
YIELD ASSESSMENT

B Application of the nitrogen-fixing biological product
increased the barley yield, with greater total biomass
(combined stem and head weight) and a higher total head
weight compared to the control (Table 5)

®  The nitrogen-fixing biological treatment also produced a

higher number of heads overall, with more heads per

plant, and more grains per head than the control

The weight of 100 grains differed only slightly between

treatments, with the control showing a marginally higher

value

®  Observationally, the stem height in both treatments was
shorter than the grower typically achieves when poultry
compost is applied
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Table 5. Average total biomass (combined stem and head weight), total

head weight, number of heads/subplot, number of heads/plant, number
of grains/head and weight of 100 grains in the control and treated areas
assessed on August 1%, based on four subplots in each treatment area.

Yield (average) Nitrogen-fixing = Control
Tma';:;";::; (:v‘;?;:'t';‘::)“em 322.60 24525
Total head weight (g) 107.14 84.22
# heads/subplot 90.25 75.50
# heads/plant 4.71 4.26
# grains/head 19.98 17.75
Weight of 100 grains (g) 5.54 5.86

CONCLUSIONS & NEXT STEPS

" Applying the nitrogen-fixing biological product improved
barley yield compared to the control, with higher total
biomass in the treated area

The nitrogen-fixing biological product did not increase
total nitrogen in the leaves compared to the control at
the times that the tissue was sampled in this trial.
Nitrogen was high in leaves collected early in the season
but low in later collections in both treatments

Given the observed yield benefit, the nitrogen-fixing
biological may have influenced nitrogen availability during
a critical growth period that was not captured in the
tissue sampling events. Additional data collection could
include more frequent leaf tissue sampling (weekly) to
better track changes in nutrient uptake over time
Phosphorus levels in the leaves were considered high
earlier in the season during the trial. However, levels were
low in later collections, even though excess phosphorus
was present in the soil. Other soil characteristics should
be explored to evaluate what may be limiting phosphorus
availability or uptake. In this case, soil pH was not a
limiting factor

The grower indicated that the stem yield was poor (short
stems) in the field overall. Therefore, nitrogen-fixing
biological products may need to be used in combination
with other fertilizers or amendments to meet plant needs
and optimize crop performance

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

FIND MORE INFORMATION:

Read the research manual and find more
demonstration research:
https://www2.gov.bc.ca/gov/content/industry/ag
riculture-seafood/agricultural-land-and-
environment/agricultural-regions/south-coast

Questions? Contact AgriServiceBC:
Email: AgriServiceBC@gov.bc.ca
Phone: 1-888-221-7141

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.
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