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Composting comes through for carbon
with cover crops and minimum tillage
Tarwin VIC demonstration site

Overview and purpose

Soil Wealth ICP team members Carl Larsen and Camilla Humphries have been working with Adam
Schreurs and Greg Hall from Schreurs & Sons in Tarwin, South Gippsland, Victoria to trial different
combinations of cover crops, compost and minimum till over the past three years.

The Tarwin farm has gradually been converted from cattle grazing pasture to a multiple rotation
vegetable production system of predominantly celery, spinach and leek. The trial aims to maintain
soil carbon in a clay loam greenfield site through its transition to vegetable production.

KEY MESSAGES

« The trial is in its third season and focused on maintaining soil carbon at a
vegetable farm in South Gippsland, Victoria by using cover crops, compost and
minimum till.

+ Soil carbon is important for soil health and nutrient holding and cycling capacity
for growing healthy and productive crops.

+ Soil organic carbon is determined by the dynamic factors including soil type, land
use, and soil management practices undertaken, including fertiliser additions that
contribute nutrients other than carbon.

« The most effective treatment in the trial has been a combination of composting
and minimum till that measured the highest organic carbon (6.9%), very good
labile carbon, second highest total nitrogen (88.3 kg/ha), and equal highest carbon
to nitrogen ratio (17.1) with the treatment combining cover crops and minimum till.

+ Soil biota and diversity tests demonstrated high microbial composition using the
fungi to bacteria ratio, and increasing soil borne disease pressure, particularly
Pythium spp, across all treatments and the control area.

HOI‘t This project has been funded by Hort Innovation using the vegetable and

melon research and development levies and contributions from the Australian .‘ applied
4 G t. Hort Innovation is th _owned, not-for-profit hand N ANI &
Innovatlon overnment. Hort Innovation is the grower-owned, not-for-profit research an horticult

development corporation for Australian horticulture.



Composting comes through
for carbon with cover crops
and minimum tillage

> SoilWealth|ICP

v nurturing crops - protecting crops

This case study outlines the importance of soil carbon in vegetable production and how it can
influence the soil microbiota by presenting the results from 2023 (Year 1) to 2025 (Year 3) of the
demonstration site.

Why is soil carbon so important?

Soil carbon refers to the measure of carbon contained within soil organic matter, which is around
50% on average. It plays a key role in soil health. Labile carbon is the carbon most readily available
as a carbon and energy source to microorganisms and is a good way of comparing management
practices that influence organic carbon.

While changes in practice may not demonstrate changes in total soil carbon, they may increase
labile carbon, making it a better indicator of improved soil quality. Labile carbon is often a good
‘leading indicator’ of soil biological activity.

Treatments and inputs

The cash crops were planted in early 2025, with the leek crop transplanted early January and
harvested in April and the rocket sown mid-January and harvested in late February. Cover crops
were sown at the start of August 2025 which included a combination of rye grass, oat, vetch and
pea mix and faba bean. Spinach was seeded across the trial site in November 2025, which will be

followed by a celery crop in late December 2025.

The different treatments in the trial area are outlined in Table 1, with the fertiliser input and
application rates in Table 2.

Table 1: Different treatments in the trial area

Treatment

Practice

Cover crop
(2023 and 2024)

Cover crop
(2025)

1 (Block 15) Grower standard practice, composting, | Japanese millet Faba bean (50%)
minimum till Rye, oat, vetch
and pea mix
(50%)
2 (Block 15) Grower standard practice, cover crop, Buckwheat-vetch Rye, oat, vetch
cultivation mix (50%) and pea mix
Japanese millet
(50%)
3 (Block 15) Grower standard practice, composting, None None
cultivation
4 (Block 15) Grower standard practice, cover crop Buckwheat-vetch Faba bean (50%)
and minimum till mix (50%) Rye, oat, vetch
Japanese millet and pea mix
(50%) (50%)
5 (Block 14) Control area (grower standard practice: | Cereal ryegrass Cereal ryegrass
base fertiliser and cultivation)
6 (east of Reference area - undisturbed and None None
Block 15) uncropped area, remains under
pasture with no treatments
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Table 2: Inputs 2025

Fertiliser Input units Kg/ha applied
Di-ammonium phosphate 18-20-0 0
(DAP)
Muriate of potash (MOP) 10-21.9-0-1.5 0
Potassium sulphate 42 K, 18 S 200-300

Figure 1: Adam and SWICP team member Camilla, in a mature leek crop in the trial area prior to harvest,
April 2025

Measuring soil carbon and other nutrients over time

To understand changes in carbon over time it is important to measure bulk density in the 10cm-

30 cm soil layer to measure the mass of carbon stored. Cultivation practices causing compaction

to the soil can cause a discrepancy in the bulk density falsely indicating an increase in soil carbon.
Different analytical methods are used by labs to measure soil carbon.

Undisturbed or minimum tilled soil had the highest carbon level. The test results show that organic
carbon was highest in the undisturbed, uncropped reference area with 7.4%, followed by Treatment
1 (composting and minimum till) which had increased to 6.9% in 2025 (Year 3) up from 3.5% in 2024
(Year 2). Treatments with cover crops either maintained soil carbon percentage (Treatment 4) or
showed an increase in carbon percentage (Treatment 2), whilst the combination of composting and
cultivation showed a decline (Treatment 3).
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In this trial soil carbon is not necessarily solely driven by the selection of cover crop but is
influenced by the cultivation method used to incorporate the biomass back into the soil, or by
allowing the soil to rest with minimal disturbance to the microbes in the soil. The continued use of
composts over time would seem to be most effective for soil carbon when combined with minimum
tillage (Figure 2).

Soil organic carbon has remained relatively stable in the control area (grower standard practice,
base fertiliser and cultivation).
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Figure 2: Organic carbon percentage over the three-year trial
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What does labile carbon tell us?

The labile carbon field test is useful for comparing management practices that influence organic
carbon. We undertook a labile carbon test and compared this to the previous year's results (Table 3
and Figure 3), which showed two key findings:

Composting comes through
for carbon with cover crops
and minimum tillage

1. Areas with compost had improved labile carbon significantly from 2024 (Year 2) to 2025 (Year 3),
indicating the importance of building soil organic matter over time

2. No treatments or the control area in the trial had poor-average labile carbon in 2025 (Year 3),
indicating an improvement from last year (2024).

Table 3: Comparison of labile carbon filed test results from 2024 (Year 2) and 2025 (Year 3)

Labile carbon 2024 (Year 2) 2025 (Year 3)
Very good + Cover crop and minimum till + Composting and minimum till
(Treatment 4) (Treatment 1)
+ Composting and cultivation
(Treatment 3)
Good + Cover crop and cultivation + Cover crop and cultivation

(Treatment 2)

Cultivation and cover crop
(Control)

(Treatment 2)

+ Cover crop and minimum till
(Treatment 4)

+ Cultivation and cover crop
(Control)

Poor-average

Composting and minimum till
(Treatment 1)

Composting and cultivation
(Treatment 3)

None
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Figure 3: Labile carbon field test results with soil health ‘trafiic light" indicators

One of the key observations from the Soil Wealth ICP team was the slight variation in leek crop
quality and uniformity of growth between the treatment and control areas. The leeks in the
treatment areas were more uniform and had whiter, harder stems, while in the control there was
more variation in growth and some orange discolouration and softness of stems (Figure 4). The
control was planted slightly earlier than the treatment areas.

In addition, analysis of the soil pits in the compost treated areas showed high carbon content
(lignin) with strong leek root growth at 0-10cm depth.
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Figure 4: Comparison of Ieek and pea tendrils from the d|fferent treatments prior to harvest, Apr|l 2025
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Soil nitrogen levels were significantly decreased for all treatments in 2025 (Year 3) except for the
reference area which had a three-fold increase to 314.7 kg/ha in total nitrogen. Treatment 2 (cover
crop and cultivation) had the highest nitrogen in the trial area of 141 kg/ha, followed by Treatment

1 (composting and minimum till) with 88 kg/ha. Nitrogen was lowest in Treatment 4 (cover crop
minimum till) and the control area (Figure 5). This could possibly be explained because there was no
addition of DAP or MOP fertiliser in 2025 (Year 3) compared to 2024 (Year 2) which applied 1 tonne
mono-ammonium phosphate (MAP) (10-21.9-0-1.5) and DAP (18-20-0).
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Figure 5: Total nitrogen (kg/ha) over the three-year trial

The carbon to nitrogen ratio indicates whether nitrogen will be fixed or released when
microorganisms breakdown the organic matter. The carbon to nitrogen ratio is in the medium
range between 11 and 24. The carbon to nitrogen ratio increased in the control area receiving base
fertiliser, cultivation and a cereal ryegrass cover crop (18.4) and for Treatment 4 with minimum
tillage and a buckwheat-vetch and Japanese millet cover crop (17.1). The carbon to nitrogen ratio
decreased for Treatment 3 which received composting and cultivation only (15.8) (Figure 6). Overall,
the carbon levels are in a good range to allow for the breakdown of nitrogen by soil microbes.
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Figure 6: Carbon to nitrogen ratio

Soil biota and diversity

Soil health samples were taken using a soil micro biometer test kit which provided a measurement
of the fungi to bacteria ratio in the soil. The desirable ratio of fungi to bacteria is 0.75:1. Beneficial
bacteria such as actinomycetes breakdown plant cellulose and improve soil structure and help
decompose organic matter into plant available forms. A low fungi to bacteria ratio causes an
increase in grass weeds, and a high fungi to bacteria ratio increases the proportion of woody
weeds.

Figure 7 shows the fungi to bacteria ratio for all the treatments in the trial area, which have a high
microbial composition. The highest fungal percentage were in those treatments with cultivation,
with Treatment 3 (composting and cultivation, 57% F and 43% B) and Treatment 2 (cover crop and
cultivation, 54% F and 46% B). The reference area has the highest bacterial percentage (56% B and
44% F) which is representative of the high proportion of grassy weeds in the fallow area.
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Figure 7: Funghi to bacteria ratio

The most important pathogens affecting celery include Rhizoctonia spp and Pythium spp which
cause damping off infection resulting in poor seedling emergence and stunting. White mould
caused by Sclerotinia sclerotiorum is another important disease of celery which produces water-
soaked roots.

The South Australian Research and Development Industry (SARDI) Predicta Soil DNA test shows
pythium as a moderate-high rating across the control and trial area in 2024 (Table 4) compared
with 2025 (Table 5) where Pythium levels increased to high across the control and other treatment
areas. The Sclerotinia pathogen levels remained low from 2024 to 2025 except for Treatment

3 (composting and cultivation) which measured high sclerotinia levels and poor labile carbon
compared with all other treatments. Rhizoctonia levels increased from low to moderate levels in
the control area from 2024 to 2025 and remained low for all other treatment areas across the two
years.

Table 4: Soil pathogens from the SARDI Predicta Soil DNA test (KDNA g/sample) for 2024

Pathogen Control (Block 14) Trial (Block 15)

Sclerotinia sclerotiorum

Rhizoctonia solani (AG2.2)

Pythium Clade F (multiple species)

Botryosphoria (sampling off, seedling
blight, collar rot, stem rot, charcaol rot)
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Table 5: Soil pathogens from the SARDI Predicta Soil DNA test (KDNA g/sample) for 2025

Control Treatment Treatment Treatment Treatment

Pathogen (block 14) 1 2 3 4

Sclerotinia
sclerotiorum

Rhizoctonia solani
(AG2.2)

Pythium Clade F
(multiple species)

Pythium Clade |

Plasmodiophora
brassicae

Common Scab

Improving profitability and sustainability

The minimum till practices have been particularly successful over the recent dry summer period,
and expanded from the trial area across the whole farm.

“One of the things that we've noticed and taken away from this trial, particularly this year being such
a dry year, we were looking at conserving water ... we decided to cut tillage right back for one reason
to stop removing moisture from the soil,” Adam explained.

Previous tillage practices at the farm involved speed discing of crop residue, then deep ripping,
then bed forming both ways and spraying to prepare for planting the next crop. With minimum till,
Schreurs & Sons have been able to reduce the number of passes from five to two - applying a pre-
emergent herbicide and just one bed form pass.

Adam highlighted “we've used less fuel, less labour, less machinery hours all together, to end up
with the same result of crop [to previous tillage practices], and use less water. So that's been a real
win so far”

10
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Where to next? Further information

You can read and watch the following additional demonstration site updates:

+ Taking minimum till to the maximum at Tarwinm article
soilwealth.com.au/2025/05/taking-minimume-till-to-the-maximum-at-tarwin/

+ Field tests show promising results at Soil Wealth ICP Tarwin, Vic demo site video (August 2025)
youtu.be/GPiA30F1e61?si=bCGHfxaYxUXNipJh

+ Soil Wealth ICP demo site host Adam Schreurs provides an update on the trial video (April 2025)
youtu.be/GugyXnJ-Nks?si=nXvAhHLNL9m9meit

* Hear from demo site host Adam Schreurs providing an overview of the trial site video (April 2024)
soilwealth.com.au/2024/04/hear-from-adam-schreurs/

+ Soil Wealth ICP Tarwin, Vic demonstration site - labile carbon results video (April 2024)
soilwealth.com.au/2024/04/tarwin-labile-carbon-results/

You can access the following useful resources for further information:

+ Carbon storage in vegetable soils fact sheet
soilwealth.com.au/2016/05/carbon-storage-in-vegetable-soils/

* The Carbon Series Part 2: Soil carbon and carbon sequestration global scan and review
soilwealth.com.au/2022/01/the-carbon-series-part-2-soil-carbon-and-carbon-sequestration/

« Labile carbon fact sheet
soilwealth.com.au/2018/09/labile-carbon/#:~:text=Labile%20carbon%20is%20the%20

carbon,test%20to%20see%20for%20yourself.

+ How do you know your soil is healthy? Top tips for vegetable growers fact sheet
soilwealth.com.au/2020/12/how-do-you-know-your-soil-is-healthy-top-tips-for-vegetable-

growers/
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