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Executive Summary

The LoamBio trial on Zena Barley was carried out at Dimboola, NSW, a moderately variable, highly
productive farm that has relied heavily on the use of synthetic fertilisers to maintain high yields.
Despite conservation farming practices, the soil health has deteriorated and subsequently a
research program is investigating products that will enable Pure Grain to reduce reliance on
synthetic fertilisers, increase Soil Organic Carbon over time and improve soil health. This is the first
season growing this variety; however, trial results suggest that LoamBio Carbon Builder has

performed well on Zena Barly.

Agronomic yield data was analysed as per the key trial objectives. Statistical analysis was
undertaken comparing the variance of mean agronomic assessment scores, yield, and quality data.
Based on Analysis of Variance (ANOVA), there is sufficient evidence to suggest that LoamBio
Carbon Builder has had a positive impact on Zena Barley yield in 2023. Statistical analysis concludes
that Loam Carbon Builder has increased yields by 9.786% above the control. Based on the current
Malting Barley price of approximately $350/tonne this returns an additional $104/ha to the gross
margin based on yield benefits alone. The soil where LoamBio Carbon Builder was applied to the
seed does demonstrate a higher carbon stock build of 6.345 tCO.-e above the control. However,
with significant data variability across the 100 samples, there is in insufficient statistical evidence to
support the hypothesis that the application of LoamBio Carbon Builder on Zena Barley seed has a
positive build of carbon stocks greater than the control in this trial. Furthermore, there is
insufficient statistical evidence that LoamBio Barley Builder has had a positive impact on plant
establishment or crop vigour. It should be noted that a range of environmental circumstances could
be impacting the performance of the barley crop and therefore treatments. The crop received very
low in-crop rainfall, was sown to a field with significant soil compaction and an inherently low

nutritional base which provides complexity to the interpretation of results.

The use of LoamBio Carbon Builder as a standalone crop additive aligns well with Pure Grains’
Sustainability Research objectives and there is sufficient evidence to continue investigating

LoamBio Carbon Builder products in canola, wheat, and barley in 2024.
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Background

Dimboola’ is a farming block, located near Pallamallawa 25km East of Moree. The 430ha area is a
dedicated sustainable agriculture research and agronomy site. Poole Ag Agronomy provides
agronomic advice and management of the trial site including in-field assessments and trial
management.
Pure Grain is committed to developing a resilient and productive farming system that is carbon
neutral, profitable and meets our customers’ demands. This in-house trial program enables Pure
Grain to undertake and customize commercial scale, research to the localised farming system, soail
type, environment, and climate. Importantly an in-house site enables the testing and assessment
of novel products that meet Pure Grain’s long-term R&D objectives:
1. Develop an agronomic approach to a sustainable, resilient and profitable farming system.
a. How do we best produce sustainable grains in this region?
b. How can we improve the soil health, in turn organic matter and soil carbon in this
environment?
c. Whatis the cost of achieving this vs current grower practice?
2. Consistent production of high-quality grains

3. Develop a position of “carbon neutrality’ throughout the Pure Grain network of growers.

Dimboola is in the heart of the Golden Triangle, within the Northwest Slopes and Plains region of
New South Wales, with a semi-arid, climate including hot summers and cool to cold winters. The
average annual rainfall in Pallamallawa is around 560mm per annum, with most of the rain falling
between October and March. However, rainfall can be highly variable from year to year, with
extremes of overland flooding and drought conditions. During the winter (April-October) growing
period, temperatures are mild to warm, with average daily temperatures ranging from around 15°C

in April to 25°C in September.

The soil type at Dimboola is a self-mulching, highly fertile vertosol with significant shrink and swell

capacity with changes in moisture content.

Loam Bio is working with farmers and scientists to enable high quality carbon removal at scale.
Loam Bio’s technology helps plants take CO, from the atmosphere and transform it into the most

stable forms of soil carbon, turning the world’s croplands into giant carbon sinks.". Loam Bio Carbon

1 https://www.loambio.com/

ﬁ



Builder is a seed dressing specifically tailored to Barley and Canola and was chosen based on its
claims to build carbon stocks within the soil on as a commercial crop such as Barley is benefiting
through improved growth, resilience and yield. The slow release of nutrients could be beneficial
to growing Malting Barley where maintaining strict protein requirements can be challenging with
synthetic fertilisers. Importantly, Loam Bio is aligned to Pure Grains objective of reducing reliance

on synthetic fertiliser use, increasing soil organic carbon and nutrient efficiency.
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Trial Outcomes

Test 1

Test impact and efficacy of LoamBio Carbon Builder as an adequate source of nutrients that
maintains or improves seasonal yield potential.

NULL HYPOTHESIS

Ho: p = Control

The yield of the crop with LoamBio Carbon Builder is equal to the Barley crop yield of untreated.
ALTERNATE HYPOTHESIS

Hi: u = Control

The yield of the crop with LoamBio Carbon Builder is NOT equal to the Barley crop yield of untreated.

Test 2
Test impact and efficacy of LoamBio Carbon Builder on increasing in Soil Organic Carbon (SOC).

NULL HYPOTHESIS

Ho: p = Control

The SOC in soil treated with LoamBio Carbon Builder is equal to SOC under the untreated Barley
crop.

ALTERNATE HYPOTHESIS

Hi: u = Control

The SOC in soil treated with LoamBio Carbon Builder is NOT equal to SOC under the untreated

Barley crop.

Test 3
Test impact and efficacy of LoamBio Carbon Builder on increasing plant establishment.

NULL HYPOTHESIS
Ho: p = Control
The plant establishment of barley treated with LoamBio Carbon Builder is equal to is equal to the

plant establishment of untreated Barley crop.

ALTERNATE HYPOTHESIS
Hi: p = Control
The plant establishment of barley treated with LoamBio Carbon Builder is NOT equal to is equal to

the plant establishment of untreated Barley crop.
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Test 4

Test impact and efficacy of LoamBio Carbon Builder on the crop vigour of Barley.

Unable to complete this assessment until the results of the Carbon testing are completed.

NULL HYPOTHESIS

Ho: p = Control

The crop vigour of Barley treated with LoamBio Carbon Builder is equal to the crop vigour of Barley
untreated.

ALTERNATE HYPOTHESIS

Hi: y = Control

The crop vigour of Barley treated with LoamBio Carbon Builder is NOT equal to the crop vigour of

Barley untreated.
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Methodology

Experimental Conditions

The LoamBio trial at Dimboola was established in 2023 on Zena Barley and included 11 alternate
treatments of barley seed treated with LoamBio Carbon Builder and untreated (no seed treatment).
The cropping history includes Durum Wheat in 2020. A Cow pea cover crop was planted in
November 2021 with 50kg/ha of organic chicken manure pellet. The cover crop was slashed and
desiccated in March 2022. Maximus Barley planted in June 2022. The crop received 150kg/ha of

urea spread in July before being harvested in November 2022.

The LoamBio Carbon Builder was applied to bare Zena Barley seed planted into 6 X 12m wide strips
interspersed with Zena Barley without any seed treatment. Zena CL, by Intergrainis a newly released,
IMI tolerant Clearfield barley variety released in 2023. Breeding trials leading to the release of Zena
CL have demonstrated that the variety is a mid-maturity, vigorous plant type well suited to medium-
high rainfall environments. Zena Barley was sown 25" May 2023 with 50kg Granulock Starter Z®
(10 days later than Maximus Barley in the rest of the field) using a double disc planter into soil with

an estimated Plant Available Water capacity of 160mm.

Soil testing was undertaken across all treatment areas using a direct south-north line approach,
across all treatments. Three (3) soil cores were taken from each treatment (including between
wheel tracks, where maximum crop trash was present (Figure 1) and a sub-sample was sent for soil
analysis by Eurofins APAL (Australian National Association of Testing Authorities (NATA) accredited

laboratory).

Further soil testing was undertaken by LoamBio for baseline and post-harvest analysis for total
organic carbon. A range of certified methodologies are utilized including, soil fine fraction (air dry
and oven dry basis) and while soil (oven dry basis). Gravimetric water content, soil mass (oven and
air-dry basis) and gravel content were also measured. Loam Bio used a grid like pattern sampling in

ten (10) equally spaced locations within each of the ten (10) plots.
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a. b.

Figure 1: a. Soil testing Locations for nutritional soil testing at Dimboola Clump Field December 2022. B Soil
testing locations for TOC baseline and post-harvest measurements.

Pre- Trial Soil Testing - Nitrogen, Phosphorus and Potassium
The results highlighted low residual N, P & K. These soil conditions are not uncommon, regionally
and further reflect the impact of flooding and persistent cropping.

Nitrogen in any form was not applied to the Barley crop prior to sowing.

Starting Nitrate & Ammonium
Dimboola 0-15cm (Dec 2022)
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LoamBio Trial

Available N mg/kg
o . N w
o O», — O N O W O»

mNifrate - N (2M KCl) B Ammonium - N (2M KCI)

Figure 2: Starting soil nitrogen (0-15cm) in Clump, Dimboola including LoamBio trial, in the form of

Nitrate and Ammonium (mg/kg). Testing was via the 2M KCI methodology.

Nitrogen is required to be in a mineralised form (Nitrate or Ammonia) to be readily available to
plants. Total Nitrogen was not provided by APAL. However, the optimal range for starting Nitrate-

N is 10-50mg/kg and Ammonium N should be in the range of 0-5mg/kg. High Ammonia relative



to Nitrate can indicate reducing conditions (e.g. waterlogging). As Nitrate or Ammonia can be
leached down the soil profile, soil testing was carried out to a depth of 90cm. Ammonium levels
were traceable in all samples (see Figure 3), however Nitrate N tests returned a value of 1.1 or <1 for

all depths and all locations at 15-45¢cm and/or 45-90cm.

Starting Ammonium N
Dimboola 15-90cm (Dec 2022)
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Figure 3: Ammonium N levels in soil in Clump, Dimboola including LoamBio trial in depths of 15-45cm and 45-
90cm.

Colwell P is the preferred methodology over Olsen to generate a more comprehensive
measurement of available Phosphorus. Colwell P is a measure of the phosphorus in the soil that is
available to the crop. However, Colwell P values should be considered with an associated

phosphorus buffering index (PBI to factor the soil's ability to bind phosphorus (Figure 5).



Starting Phosphorus & Potassium
Dimboola 0-15cm (Dec 2022)
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Figure 4: Availability of starting soil phosphorus and potassium in Clump, Dimboola including LoamBio trial; in
the form of Phosphorus (Colwell methodology) with and without the Phosphorus Buffering Index and
Potassium (Amm Ac). Testing was via the 2M KCI methodology.
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Figure 5. Effect of phosphorus buffering index on critical Colwell-P (0—-0.10 m) required for 90% maximum
grain yield of wheat. Critical Colwell P = 4.6 x PBI0.3932

The inherently low Phosphorus levels demonstrated in Figure 4 are not uncommon for the region
and reflect the consistent and opportunistic winter and summer cropping of the paddocks as
adequate moisture is available. Previous trials and research and the observed PBIl's and Colwell P

levels, the soils at Dimboola are responsive to applications of P, both in the topsoil and subsoil given

2 Moody P. W. (2007) Interpretation of a single-point P buffering index for adjusting critical levels of the Colwell sail P test.

Australian Journal of Soil Research 45, 55-62.



the likely stratification of P under a no-till farming system.

Agronomic standard for this region references Potassium Amm acetate as the preferred metric
used to assess Potassium levels in the soil. In this instance the levels are low, declining with depth.
Research undertaken by the Northern Grower Alliance (funded by GRDC) in the last 10 years has
indicated responses to deep placement of P and K in this region and soil type. The Na:K ratio for all
treatments is less than 3. Based on research and evidence there is likely to be minimal impact of K

uptake and dry matter production.

Pre- Trial Soil Testing — Soil Organic Carbon (SOC)

The storage of SOC in the soil profile is vital to both climate change and the natural carbon cycle.
More specifically, SOC regulates critical functions including nutrient availability, water holding
capacity, soil stability and drainage as well as GHG emissions. Measured SOC has been notably
declining in fertile vertosols soils under continual cropping using traditional management practices®.
Boolah employs best management practices and has adopted a continuous cropping sequence on

an annual or bi-annual basis to halt or reverse SOC decline.

Soail carbon testing was completed as part of the annual post-harvest soil monitoring program at
Dimboola in December 2022. In all treatments, soil organic carbon percentage is proportionally
higher in the topsoil which is typical of this soil type and regional conditions. Soil carbon values
(tested using the Walkley-Black titration method) were adjusted using the following formula:
Organic Carbon (%) * Bulk Density * Depth Increment (per 10cm) and presented in Figures 6 and 7.
Treatments 2, 4 and 5 refer to surrounding Barley cropped (2022) areas with varying summer crop

treatments in the 2021/2022 growing season.

Additional soil carbon testing was commissioned by LoamBio and undertaken by Central Carbon
Analysis Laboratories. The results from the TOC (%) - Soil fine fraction, Air dry basis are presented

in Figure 8.

3 Farquharson, Robert & Schwenke, Graeme & Mullen, J.. (2003). Should we manage soil organic carbon in Vertosols in the

northern grains region of Australia2. Australian Journal of Experimental Agriculture - AUST J EXP AGR. 43. 10.1071/EAQ0163.
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Soil Organic Carbon
Dimboola 0-90cm (Dec 2022)
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Figure 6. Total soil organic carbon percentage (%) — tested by APAL - in the soil profile from surface to 90cm
in Clump, Dimboola including LoamBio trial; in December 2022.

SOC Distribution (%)
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Figure 7: Distribution of SOC distinguishing between top and sub-sail.



Average Baseline TOC (%) prior to LoamBio Carbon Builder
application
Soil fine fraction, Air dry basis

oy
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Figure 8. Total soil organic carbon percentage (%) - tested by CCAL Clump, Dimboola for the LoamBio trial in
June 2023. All 100 samples were taken across the 10 plots (5 control and 5 treated) and plotted by replicate.

Treatments

The trial contained 11 treatments, with each treatment in the trial being approximately 1.7ha,

measuring 12m wide and up to 1800m long from east to west. The strips were not randomized but

alternated by treatment: Six (6) with LoamBio Carbon Builder treatment on the barley seed with five

(control) treatments between each treated area. No other starter or urea-based fertiliser was

applied (Figure 9).

Table 1. Trial layout including size, replications, and area.

Trial Area Description Reps Total Area (ha)
LoamBio Carbon Builder 12m x1800m 6 10.36
12m x 1800m 5 8.63

Control




Planning, Strip Trial Template - 2023

Dealer: Poole Ag Consulting I b'ank 98.64 ha 76.30 %
Grower: Boolah Farms - buffer 11.66 ha 02.02 %
Farm: Dimboola [ Loam Bio Carbon Builder 10.36 ha 8.01 %
Field: Clump [ contral 8.63 ha 6.68 %

Activity Date: 2112/2023

Min: 0.00

Max: 4.00

Mean: 0.60

Standard Deviation: 1.23

Mode: 0.00

Coefficient Of Variance: 206.48 %

Area: 129.29 ha

Total: N/A

Figure 9. Strip layout for the LoamBio trial at Dimboola, NSW 2023.

Climatic conditions

The trial site received good rainfall post-harvest in 2022. However, after 158mm of rainfall in March,
the trial received only 63.4mm of rainfall between sowing and harvest (Figure 10 and 11). This
represents approximately 37% of the average rainfall during the growing period. The weather

station is located approximately 1.2km from the trial site on slightly higher elevation than the trial.

Climatic condtions Dimboola Trial
October 2022- November 2023

200 45
180 40
160 35

£ 140 0 3

€120 25 ©

q%_' 100 20 *g

£ 80 15 &

& 40 10 g
40 S
20 0

0 5
c’}’(ﬂ O@” @Of»‘” OO'({P Offb O\fib Qf’ Offb Oofib Q\fib qfib fo-’ C}fb K
07 X P @ X WS DA ANG MENS

mmm Recorded Rainfall | ong Term Mean Rainfall  ==@=Min Temp  ==@==Max Temp

Figure 10. Climatic conditions — 2022 start of fallow to start of fallow 2023 for the long-term starter trial



including Terra Firma Poultry Pellets.

Temperature Range during 9th May - 9th September 2023
- Dimboola 2023

Temperature °C
—_ —_ N N
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(&5
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—t— Max Temp oC === Min Temp oC Ave Temp oC

Figure 11. Days (between 9% May -9t 10" Sept 2023) when the minimum temperature has fallen between -1.5
- 1.5°C at the long-term starter trial including Terra Firma Poultry Pellets.

In-crop activities

The trial was assessed monthly by an agronomist and observations were recorded. Some
recommendations were made, based on the overall health of the entire field and included some
herbicide applications. However, all applications were made without prejudice to the trial
treatments (see Table 2). Very little disease or insect pressure was noted, and all in-crop

applications were related to weed control.

Table 2: Log of all crop activities.

Date Activity Notes
23 Apr | Pre-Plant Herbicide Application 1.6L/ha Roundup 450
2023 1L/ha Estercide Xtra 680

5kg/1000L Ammonium Sulphate
2L/1000L Companion LI700

25 May 23 | Planting 50kg Granulock Starter Z®

25 Jun 23 Herbicide Application 0.75L/ha Intercept (Intervix)
0.5% Hasten QOil

5 Jul 23 Herbicide Application 1.5L/ha LVE MCPA 570

0.2L/ha Starane Advanced Herbicide
0.5L/ha Rutec Zn 740

0.1% Wetter

5Jul 23 Fungicide Application 0.15 L/ha Bumper 625 EC Fungicide
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0.1L/ha Azoxystrobin 250 SC Fungicide

Assessments

Crop Inspections

To assess the overall health and quality of the crop an agronomist inspected the barley plants for
signs of disease, pests, nutrient deficiencies, and other factors that can affect the health and yield
of the crop. These observations were undertaken for both analysis and to monitor the crop for

disease and pest pressure (Table 3).

Table 3. Agronomic assessments of the LoamBio Carbon Builder Trial at Dimboola for all treatments.

Date Growth Stage | Assessment Notes

16 June | Establishing Looking healthy but still establishing.

2023

5 July 2023 | Z21 Zena is behind other barley varieties. Some grass weeds noted.
19 July 2023 | Z22-29 Spot Form Net blotch present, but not concerning.

Minimal aphid pressure.
Crop struggling to access adequate N.
Plant counts down on target population for both treatments.

4  Auqust | Z39 Visual assessment of strips at this growth stage does not
2023 indicate any variation between treatments.

6 758 Zena biomass has escalated and outperforming other barley in
September the field.

2023 Some compaction becoming evident.

28 Z65-69 Zena can be harvested in approx. 15-20 days

September

2023

Plant establishment observations

Plant establishment observations were conducted counting the number of Barley plants that
germinated, established, and actively growing, in a square meter. It is an important measure of crop
density and can be used to estimate the potential yield. Traditionally, established plant stand targets
are 80-120plants/m?2. Lower plant populations can also encourage excess or late tillering, resulting
in a variable crop and delayed harvest. Late tillers often have smaller seeds, which also affects the
quality of the crop.

Plant establishment numbers were quite low, likely due to compaction issues after two flood events
in 2021 and 2022 (Table 4). The barley was sown into good starting moisture however, the later
sowing time, coupled with inherently low starting nutrition has also likely impacted crop

establishment across the entire trial. Neither treatment appears to consistently have a positive

ﬁ



impact on plant establishment.

Table 4. Plant establishment observations on 19% July 2023

Plants /m?

Plot Replicate Treatment

LoamBio Carbon Builder 59
2 Control 61
3 LoamBio Carbon Builder 61
4 Control 55
5 3 LoamBio Carbon Builder 61
6 Control 63
7 A LoamBio Carbon Builder 58
8 Control 59
9 LoamBio Carbon Builder 60
10 Control 57
1 LoamBio Carbon Builder BUFFER

Table 5. Aggregated Plant establishment observations on 19 July 2023.

Treatment Plants/m2
LoamBio Carbon Builder 59.8
Control 59

Early crop Vigour

Early vigour is described as the rapid development of leaf area during early growth stage and is
considered desirable for several reasons including improved water use efficiency, improved
phosphorus and nitrogen uptake, and enhanced weed competitiveness.

Crop vigour was visually assessed on the 15" °f July 2023, using a scale of 1-10 where 10 is the optimal
level of plant vigour. There was minimal difference between the treatments (Table 6), however an
average score of the treatments showed that plant vigour was marginally higher in the barley that

was treated with LoamBio Carbon Builder (Table 7).

Table 6. Crop Vigour (subjective) assessments on a scale of 1(lowest)-10 (highest)taken on the 15 of July 2023

Crop Vigour Scale
Treatment Treatment 1-10
LoamBio Carbon Builder 6
Control 7
LoamBio Carbon Builder 8
Control 7
LoamBio Carbon Builder 8
Control 6




7 A LoamBio Carbon Builder 7
8 Control 7
9 LoamBio Carbon Builder 7
10 Control 7

Table 7. Aggregated crop vigour observations on 19* July 2023.

Treatment Plants/m2
LoamBio Carbon Builder 72
Control 6.8

However, a post-harvest visual inspection of the root mass showed extensive secondary, post
embryonic — nodal and lateral (Fuzzy) roots in the barley treated with LoamBio Carbon Builder. The
plant on the left was taken from the “Untreated” strip, whilst the plant on the right was “Treated
with LoamBio carbon Builder” strip. Visual observations of the soil around the secondary suggest
that the increase in quantity in nodal and adventitious roots likely developed during tillering.
Anecdotally, the visually observed denser root system may optimize resource capture of the barley
crop, particularly under the drought like seasonal conditions. The observed differences in root
systems in the treated plants may be contributing to the increased yield and the anecdotal health

and resilience of the crop (Figure 12).
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Figure 12. (a.) Photograph comparing the root system architecture of a barley plant taken from the trial strips.
Treated with LoamBio Carbon Builder (right) and untreated (left).

(b.) Untreated. (c.) The root system architecture with extensive nodal (adventitious) roots developed from
Barley treated with LoamBio Carbon Builder

Satellite Imagery

Satellite imagery can be an effective tool to visually assess vigour. Imagery was also used to guide
crop inspections during the season and can be a useful indicator for crop stress. During the season,
some treatment effects were obvious due to visual differences in plant height and greenness. This
was highlighted in Normalized Differential Vegetation Index imagery below. Early and late season
imagery highlights the difference in the Zena (LoamBio Trial) and the rest of the field sown to
Maximus earlier in the season. However, imagery does highlight some biomass variability within
each treatment strip. During the month of September, treatment differences are visually noticeable

and highlighted by this imagery index.
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Tillering is very significant in agronomic terms. Once the plant is established, it is a mechanism by
which the barley plant can compensate for low plant numbers. The maximum number of tillers
formed is genetically determined, but the actual number will be influenced by seasonal conditions,
daylength, sowing date, plant population and nutrition.

Under conditions of moisture or nutrient deficiency the tiller buds remain dormant, and plants
produce few tillers. A good start followed by stress later in the growing season can mean that the
number of tillers produced is excessive, resulting in small grain size.

Tiller counts are assessed by the number of secondary shoots that have emerged from the base of
each barley plant, usually measured in a square meter of land. There is some variation in between
treatments (Table 8), however the average tiller counts on barley treated with LoamBio Carbon

Builder is marginally higher than the untreated barley seed (Table 9).

Table 8. Plant vigour assessment (tiller counts) on 15" August 2023 (Z30).

Plot Replicate Treatment Tillers /m?

LoamBio Carbon Builder 148
2 Control 155
3 LoamBio Carbon Builder 155
4 Control 137
5 3 LoamBio Carbon Builder 152
6 Control 157
7 4 LoamBio Carbon Builder 145
8 Control 145
9 LoamBio Carbon Builder 148
10 Control 141
1 LoamBio Carbon Builder BUFFER
Table 9. Aggregated vigour assessments by treatment.
Treatment Plants/m2
LoamBio Carbon Builder 149.6
Control 147

Disease Incidence

The trial was assessed for disease incidence on the 15" of August 2023. Only Spot-form of net
blotch (SFNB), was detected. SFNB is caused by the fungus Pyrenophora teres, a common foliar
disease of barley in the northern grain’s region. The pathogen survives between seasons in barley
stubble, so risk is elevated with both stubble retention and barley-on-barley rotations. Barley grass
can also be an inoculum source. SFNB lesions reduce green leaf area (photosynthetic area) which
can reduce both yield and grain quality. Losses to SFNB are most likely in wet seasons which favour

infection.



Table 10: Disease rating assessments for SFNB on 15" August 2023.

Disease Assessment
Spot Form Net Spot Form Net
Blotch Incidence Blotch

Treatment Treatment (% 50 plants) Severity (1-9)
LoamBio Carbon Builder 12 3
2 Control 15 5
3 LoamBio Carbon Builder 8 1
4 Control 22 8
S 3 LoamBio Carbon Builder 10 2
6 Control 9 5
7 A LoamBio Carbon Builder 15 7
8 Control 18 10
E- LoamBio Carbon Builder 25 2
10 Control 20 5

Yield
The trial was harvested 10 days later than the remainder of the field on the 16" of October 2023.

Buffer areas were harvested around the field perimeter and the total tonnage harvested from each
treatment was recorded separately using a chaser bin and certified scales. The yield data was
processed in PCT Agcloud to remove harvest induced anomalies and surfaced using a 12m
interpolation factor to maintain some disparity between each 12-meter run (header width). The strip
trial template was shortened by 24meters (eastern and western end) to exclude the headlands from

analysis.
However harvested tonnes and hectares were recorded during harvest for each of the plots. As
seen in Table 11, there was a 10.3% increase in yield attributable to the Loam Bio Barley Carbon

Builder.

Table 11. Comparison of average yield for treatments in the LoamBio Carbon Builder trial, Dimboola, 2023.

Treatment Area ha Total Mean SD CV (%)
(tonne) (tonne) (tonne)

Loam Bio Carbon Builder 9.16 29.16 3.183 0.26 815
Control 8.95 25.83 2.886 0.21 7.25
Yield Data

The Barley yielded moderately with a range of yield from 1.996-4.597t/ha. The variability in yield is

more likely attributable to very low in-season rainfall, most likely due to very low rainfall and variation



in plant available water capacity of the soil. Yield data was cleaned and processed in PCT Agcloud
using both a combination of automated data processing settings with some manual adjustments
to compensate for distance shift (a common anomaly in yield data). The data was processed at the
field level and adjusted using a multiplication factor across the entire data set to reflect total Barley
tonnage harvested from the field (Figure 14).

Moderate yield differences have been observed over the treatments (based on tonnages harvested
and recorded at the weigh bridge), with the highest crop yields observed in barley treated with
LoamBio Carbon Builder (Figure 13).

Slight, but proportional disparity in harvested tonnes and processed yield data is attributed to the
number of trials (including changes in variety of barley) within the field. Statistical analysis was
performed using the harvested tonnes as this data set is the most accurate assessment of yield in

this instance.

Effect of LoamBio Carbon Builder Treatment on Barley
Yield
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Figure 13: Comparison of weighed tonnes of barley harvested and weighed at time of harvest. Barley yield
was calculated based on areas harvested according to the harvester and is presented tonnes/ha for each
treatment.

The average raw harvested yield was higher in treated areas over the control (calculated by total
tonnes divided by the number of hectares). The average yield for barley harvested where the seed
was treated with LoamBio Carbon Builder was 3.183t/ha and the average barley yield across all the

control was 2.886t/ha.

Yield data was imported into PCT Agcloud for processing a generated strip trial polygon was

created to undertake statistical analysis of the processed yield data in PCT Agcloud. Yield is



segregated by each plot and analysed within the defined boundary of the generated “plot”. PCT
Agcloud automatically evaluates each plot individually or as an average of the replicates for each

treatment.

143ha 112%
1.06 ha 082 %
252ha 1.96 %

8.93 ha 6.96 %
2578 ha 20.09 %
30.33ha 2364 %
23.13ha 18.03 %
16.53 ha 1288 %
9.74 ha 759%
484ha 377 %

214ha 167%
1.89 ha 147%

Activity Date: 16/10/2023

Min: 0.00 tonne/ha

Max: 6.10 tonne/ha

Mean: 3.34 tonne/ha

Standard Deviation: 0.52 tonne/ha

Mode: 0.00 tonne/ha

Coefficient Of Variance: 1549 %

Area: 12929 ha

Total: 428.97 tonne

Figure 14. Yield map of cleaned, processed, and surfaced Barley yield data; Dimboola, 2023.
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Figure 15. Histogram for aggregated processed yield data for LoamBio Carbon Builder Treatments and control
for Zena Barley, 2023. Blank refers to the processed yield in the remainder of the field which was sown to
Maximas Barley. Buffer refers to the headlands which are excluded from treatment and control analysis.

PCT generated plot data analysis calculates the Standard Deviation and Coefficient of Variation




are calculated for the range of yield data within each treatment. These are aggregated by

treatment in Table 11. Statistical variability within the field is common and a generally, for dryland

crops, a value >15% suggests significant yield variability.

Table 12. Statistical yield analysis for the aggregated treatments in the LoamBio Carbon Builder, Dimboola,
2023.

Treatment Area ha Total Minimum Mean Maximum SD CV (%)
(tonne) (tonne) (tonne) (tonne) (tonne)
LoamBio Carbon Builder 10.51 33.01 2.00 314 511 0.30 9.68
Control 8.75 26.50 1.98 3.03 4.05 0.28 9.29
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Figure 16. Histogram for processed yield analysed as individual plots for Zena Barley. Blank refers to the yield
in the remainder of the field which was sown to Maximas Barley and Buffer refers to the headlands which are

excluded from treatment and control analysis.

However, the analysis of plots individually shows the range of CV% (of yield) between all the plots.

PCT Agcloud has analysed the strips from north to south, noting that the treatment # are inversed

in the table to all other tables and figures.



Table 13. Statistical “processed” yield analysis for individual treatments in the LoamBio treated and untreated
strips, Dimboola, 2023.

Treatment Area ha Total Minimum Mean Maximum sD
(tonne) (tonne) (tonne) (tonne) (tonne)

1 LoamBio Carbon Builder 7\ 1.58 477 1.96 3.02 4.05 0.32 10.51
10 | Control 7\ 1.73 5.36 2.07 3.09 3.95 0.31 10.04
9 LoamBio Carbon Builder 7\ 1.73 5.70 2.20 3.29 414 0.34 1044
8 Control 7\ 1.73 5.04 1.98 2.91 3.90 0.23 797
7 LoamBio Carbon Builder 1.73 5.38 2.21 31 3.97 0.25 7.95
6 Control 1.74 543 210 312 416 0.29 914
5 LoamBio Carbon Builder 1.73 5.58 218 3.22 417 0.30 9.24
4 Control 1.73 5.08 217 2.95 3.77 0.23 7.90
3 LoamBio Carbon Builder 1.73 5.58 2.09 3.22 4.3 0.34 10.65
2 Control 1.73 5.02 2.27 2.89 3.88 0.22 7.61
1 LoamBio Carbon Builder 1.74 518 2.30 2.98 3.98 0.27 910

The boundary for each of the ten (10) plots were generated using a range of data including early
season imagery, and time of harvest data. However, despite all care taken to construct accurate

polygons the disparity between average yields via both methods exists.

In this instance, the confidence in generated plot boundaries is lower due to the disparity in values
between processed yield data (and subsequent plot scale analysis) and calculated raw yield (using
weighed tonnes per number of hectares harvested). In conclusion, readers should favour the raw
yield calculation with greater confidence of accuracy in this specific instance. The yield of Zena

Barley was 9.1% higher in the areas treated with LoamBio Carbon Builder than the control.

Barley Quality

The barley harvested from the trial was weighed and aggregated and the grain quality was assessed
against GTA Trade Standards. A subsample from the tonnage was analyzed by Roburn Grain
Receival Site for Moisture, Protein using a certified grain analyzer. Test Weight, Retention,

Screenings, were carried out using the Schopper Chondrometer Method*

There were minimal and insignificant quality differences between the seed harvested from treated
(LoamBio Carbon Builder) and untreated strips based on the protein, test weight, screenings, and
retention tests. The protein results are exceptionally low (across samples from both treated and

untreated strips) and this affected the overall quality of the barley delivered and all tonnage was

4 Executed according to Grain Trade Australian Standards



downgraded to feed quality.

Barley Quality Results
LoamaBio Trial Dimboola 2023
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Figure 17. Aggregated comparison of GTA standard barley quality parameters between barley seed harvested
from strips treated with LoamBio Carbon builder and untreated strips.

Soil Organic Carbon (TOC %)

Soil samples were collected after harvest at the same locations as baseline TOC samples. Ten (10)
samples were taken from each of the ten (10) plots. Each sample was analysed individually by
Central Carbon Analysis Laboratory, Orange, NSW. Samples were tested for a range of factors suing
approved processes including TOC % using the Soil fine fraction, Air dry basis which is universally

accepted methodology, approved by Australian Soil and Plant Analysis Council (ASPAC).

Results from the baseline samples (collected before sowing) and post-harvest samples were

compared using a simple subtraction calculation. The results are displayed in Figure 18.



Distribution of data: Increase in TOC (%) with LoamBio Carbon
Builder
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Figure 18: Distribution of data comparing difference in TOC% (between baseline and post-harvest samples)
for the five (5) Untreated and five (5) Treated with LoamBio Carbon Builder replicates for Zena Barley.

As noted in Figure 18, Total Organic Carbon was increased within the soil where Zena Barley treated
with LoamBio Carbon Builder was sown in replicates 1, 4 and 5. In both replicate 3 and 4, the average
difference between baseline and post-harvest TOC across ten (10) samples was higher than the
associated treated (with LoamBio Carbon Builder) replicates.

However, across the replicates (for each Treatment), the average increase in TOC% in soil where
Zena barley seed was treated with LoamBio Carbon Builder was 4.71% higher than the control
(Figure 19).

TOC% (Soil fine fraction, Air Dry Basis)
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Figure 19: Average change in TOC% (between baseline and post-harvest samples) for the Control and Treated
with LoamBio Carbon Builder replicates for Zena Barley.
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The current convention for calculating the stock of carbon in soil is in tonnes of carbon dioxide
equivalent, to a depth of 30cm. This calculation factors in the density (g/cm?®) of the soil sampled
and the TOC%. Using an Emissions Reduction Fund (ERF) standardized calculation the soil carbon
stock has increased on average in both the treated and control replicates. This calculation is derived
from the average baseline and post-harvest TOC% measurements multiplied by the depth of sall,
individual bulk density (for each soil core extracted) and the atomic weight of CO, (3.67). The
calculated soil carbon stock build (Figure 20) is 6.345 tCO,-e higher with LoamBio Carbon Builder
(16.360 tCO»-) than the control (10.015 tCO--.).

Carbon Build (t1CO,, / ha)
Treated with LoamBio Carbon Builder Vs Control

131.579

120 123.838 Soil Carbon Build:

115.218 +6.345t CO2.e more

115 than Control
113.823

Carbon Build (tCO,, / ha)

Treated Control

e TreQfed e Control

Figure 20: Average change in carbon build (between baseline and post-harvest samples) for both Control and
Treated with LoamBio Carbon Builder treatments on Zena Barley.
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Statistical Analysis

Yield

Simple ANOVA testing was carried out with yield with a confidence level of 0.05.

Ho: y = 2.886t/ha
Hi: u = 2.886t/ha

Ho: The yield of the crop with LoamBio Carbon Builder is / IS equal to the Barley crop yield.

Anova: Single Factor
SUMMARY - Yield

Groups Count  Sum Average Variance
LoamBio Carbon Builder 5 15.92 3.1834 0.0194
Control 5 14.43 2.8864 0.0157
ANOWVA
Source of Variation 88 af MS F P-value Fcrit
Between Groups 0.221 1 0.2205225 12.573 0.0076 5.318
Within Groups 0.14 8 0.01753905
Total 0.381 g

Table 14. ANOVA output summaries for yield analysis.

The p-value of 0.0076 in the context of ANOVA (Analysis of Variance) indicates that there is

sufficient evidence to reject the null hypothesis, therefore the observed differences among group

means are not statistically significant at the chosen level of significance: 0.05. Practically, this result

suggests that LoamBio Carbon Builder has had a significant impact on yield.
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Plant Establishment - Counts

Simple ANOVA testing was carried out with estimated plant counts with a confidence level of 0.05.
Ho: p=59.0

H:: p 2 59.0

Ho: The plant establishment of the crop with LoamBio Carbon Builder is / IS equal to the crop

establishment of the control.

Anowva: Single Factor
SUMMARY - Plant Establishment

Groups Count  Sum Average Variance

LoamBio Carlbon Builder 5 299 59.8 1.7

Control 5 295 59 10

ANOWA

Source of Variation 35 df ME F P-value F crit
Between Groups 1.4 ] 1.4 0.273504 0.815146 5317464
Within Groups 44.8 8 5.85

Total 48.4 9

Table 15. ANOVA output summaries for the number of plants per m2.

The p-value of 0.61516 in the context of ANOVA (Analysis of Variance) indicates that there may not
be sufficient evidence to reject the null hypothesis, therefore the observed differences among
group means are not statistically significant at the chosen level of significance: 0.05. Practically,
this result suggests that LoamBio Carbon Builder has not had a significant impact on the plant

establishment.

ﬁ



Crop Vigour Score

Simple ANOVA testing was carried out for nodulation score with a confidence level of 0.05.
Ho:p=6.8

H:u=6.8

Ho: The crop vigour score of the crop with LoamBio Carbon Builder is / IS equal to the crop vigour

score of the control.

Table 16. ANOVA output summaries for the crop vigour score.

Anowva: Single Factor
SUMMARY - Crop Vigour Score

Groups Count  Sum Average  Variance

LoamBioc Carbon Builder 5 36 7.2 0.7

Control 5 34 6.8 0.2

ANOWVA

Source of Variation S8 df M3 F P-valve Fcrit
Between Groups 0.4 1 0.4 0.8889 0.37337 5.31764
Within Groups 3.6 8 0.45

Total 4 ?

The p-value of 0.37337 in the context of ANOVA (Analysis of Variance) indicates that there is not
sufficient evidence to reject the null hypothesis, therefore the observed differences among group
means are statistically not significant at the chosen level of significance: 0.05. Practically, this result

suggests that LoamBio Carbon Builder has not had a significant impact on crop vigour.

ﬁ



Total Organic Carbon (%)

Simple ANOVA testing was carried out for nodulation score with a confidence level of 0.05.
Ho: u = 0.05046
H:: u =z 0.05046

Ho: The change in TOC (%) in soil treated with LoamBio Carbon Builder IS equal to the change in
TOC (%) under the untreated Barley crop.

Anova: Single Factor

SUMMARY - TOC (%) Build

Groups Count Sum Average \Variance

Treated with LoamBio

Carban Builder 50 532 0.1064 0.05122

Control 50 2523 0.05046 0.05186

ANOWVA

Source of Variation S8 df MS F P-value F crit
Between Groups 0.07823 1 0.07823 1.51785 (0.2208%9 3.9381
Within Groups 5.05107 98 0.05154

Tatal 5.1293 99

Table 17. ANOVA output summaries for the increase in soil measured Total Organic Carbon (%) Soil fine
fraction, Air dry basis.

The p-value of 0.0.22089 in the context of ANOVA (Analysis of Variance) indicates that there is not
sufficient evidence to reject the null hypothesis, therefore the observed differences among group
means are statistically not significant at the chosen level of significance: 0.05. Practically, this result
suggests that LoamBio Carbon Builder has not had a significant impact on increasing Total Organic
Carbon (%).
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Conclusions

LoamBio Carbon Builder has performed well on soils with a very low nutritional base. The Zena
barley variety is a new IMI tolerant variety new to the market in 2023 and given the low rainfall in

season, the variety has performed exceptionally well.

There is sufficient evidence to conclude that LoamBio Carbon Builder has increased yields beyond
control. The treatment area will be sown to Canola in 2024 and Pure Grain suggests keeping the
same treatments in the same order for this crop choice and assessing yield trends and soil carbon
stocks over time. Statistical analysis concludes that Loam CarbonBuilder has increased yields by
9.786% above the control. Based on the current Malting Barley price of approximately $350/tonne

this returns an additional $104/ha to the gross margin based on yield benefits alone.

Based on statistical analysis, there is insufficient evidence to conclude that LoamBio Carbon Builder
increased plant establishment or crop vigour, however noting that this variety, whilst new, has been
described as having early growth and vigour potential where adequate moisture is available. It
should be considered that the barley crop was grown under drought-like seasonal conditions
(minimal in-crop rainfall) and these metrics should be examined independent of this trial in future
seasons. It should also be noted that plant counts across all treatments suggested that the target
plant population (based on sowing rates) was lower than ideal. This is potentially attributed to high
levels of soil compaction following flooding (in 2021 and 2022) and subsequent drought like

conditions.

Furthermore, considering the overall average comparison between the two treatments, the TOC
(%) increased and a higher calculated carbon stock build of 6.345% tCO,-e above the control was
observed in the soil treated with LoamBio Carbon Builder (compared to untreated), however this
hypothesis was not supported with statistical evidence. The soil variability within the field has been

observed and likely compounded by previous seasonal conditions.

Canola will be sown in this field in 2024 with a tyne planter that may help to overcome these issues,
and Pure Grain looks forward to assessing LoamBio Carbon Builder for an increase in TOC (%), plant

establishment and cop vigour in canola in 2024.

Pure Grain is not necessarily looking for a direct replacement products to outperform all synthetic
fertilisers or only build carbon without maintenance of yield potential, grain quality and profitability,

but rather find complimentary product replacements that aligns with Pure Grains sustainability

ﬁ



objectives and maintains current and future yield and quality. Given these objectives, the outcomes
of this trial suggest that LoamBio Carbon Builder could be an adequate alternative to synthetic

fertiliser use.
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