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Project Background

The Saltland Pasture Redemption Working Group, Coomandook Agricultural Bureau, Coorong Tatiara
Local Action Plan, and the Coorong District Council have been working with the SA Murray Darling
Basin Natural Resource Management Board and now the Murraylands and Riverland Landscapes
Board since 2018 on the delivery of improved understanding of dryland salinity management through
the delivery of the Coorong Saltland Pasture Redemption Project.

To date this project has delivered findings in the following areas;

- Improved understanding of recent increases in the area of dryland salinity

- Demonstrating the suitability of the salt tolerant legume Messina and other salt tolerant
pastures in local conditions

- Re-instigation of regular monitoring of of the Coomandook Landcare Piezometer Network

- Improved knowledge and understanding of the importance of groundcover in saltland
management

- Improved knowledge and understanding of the importance of flushing of salt from the soil
surface to aid in establishment of salt tolerant pastures

- Ongoing promotion of saltland management techniques and understanding

- Demonstration of novel management techniques such as salt tolerant Fodder Beet
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Project Outcomes - 2020 / 2021

PROJECT OUTCOMES - 2020 - 2021

Undertake two groundwater bore monitoring runs in the Coomandook and Cooke Plains area.
Monitoring has been conducted in Spring 2020 and will be conducted in Autumn 2021 for
depth to water table and salinity at each of the selected monitoring bores. Data collected will
add to past data collection from bores in the local area and will inform agronomic practices
being undertaken as part of the project to increase groundcover on salt affected areas.

2 Saltland Pasture Redemption Tour reporting on results over recent years of the project.

3a Conduct field trial sites including establishment, monitoring and reporting
a. Use of groundcovers to test reduced salinity evapo-concentration over the summer period

3b Conduct field trial sites including establishment, monitoring and reporting.
b. Analysis of timing of seeding of salt tolerant pastures after several rainfall events (to test
effect of rainfall flushing the topsoil against soil probe data).

4 Project results are to be reported at field days, sticky beak tours and other events as
appropriate.

5 Event evaluation data

6 Value Add Activities
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1.

Groundwater Bore Monitoring

Project Activity

Undertake two groundwater bore monitoring runs in the Coomandook and Cooke Plains area.
Monitoring has been conducted in Spring 2020 and will be conducted in Autumn 2021 for depth to
water table and salinity at each of the selected monitoring bores. Data collected will add to past data
collection from bores in the local area and will inform agronomic practices being undertaken as part
of the project to increase groundcover on salt affected areas.

Project Outcome

Monitoring of the Coomandook / Cooke Plains Landcare Monitoring Network was carried out on 14
of October 2020 and 19™ of April 2021. These results can be accessed at
https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-
dryland-salinity/coorong-dryland-salinity-review-2019 under the heading 8. Watertable Trends and
Graphs, click on 8d Groundwater and Rainfall Trends — Coomandook Landcare Network
locations and measurements. Additional fields have been included for future monitoring rounds.

GPS LOCATION BASE - COOMANDOOK:

E: 6073775 N: 382188
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https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-dryland-salinity/coorong-dryland-salinity-review-2019
https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-dryland-salinity/coorong-dryland-salinity-review-2019

2.

Saltland Pasture Redemption Tour

Project Activity

Saltland Pasture Redemption Tour reporting on results over recent years of the project.

Project Outcome

The Coomandook Agriculture Sticky Beak Tour was held on Wednesday the 16th of September
2020 with Between 57 and 80 people attended this event with numbers varying at each site. This day
included salinity management content, and content in regard to improving water use across the

landscape through production improvements — see highlighted topics of relevance below.

This event was held across both sides of the Limestone Coast and Murraylands and Riverland
Landscape Board boundary. With landholders from both regions in attendance.

Sites and topics covered on the tour included

pH & acidity trial, Veris Mapping Plozza Ploughing and Delving

Pulse Check Legume Trial Sheep feedlot & containment area

Fodder Beet and Kikuyu demo on
saline ground

Inspection of established Kikuyu

Figure 1. Bednar Terraland deep ripper
/ delver / incorporator - with
crumbling roller
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The key speakers at this event were;

- Brian Hughes - Principal Consultant (soil & land management), PIRSA Rural Solutions
- Matt Howell — Agronomist, Coorong Platinum Ag

- Brendan Wallis — Pinion Advisory

- Navneet Agrawaal & Amanda Pearce - SARDI

- Tim Dunstan — Dunstan Ag

- Dr Mel Fraser — Soil and Land Management Consultant PIRSA Rural Solutions

and the hosting landholders; Kevin Lucas, Mark White, Alistair Ifould, Bradley Kleinig, Anthony
Pfitzner,

and Tim Freak.

Key features of the day with salinity related content included was:

- Optimising plant health and water use by overcoming soil acidity

- Use of soil amelioration techniques to optimise plant health and water use

- Use of plozza ploughing on and immediately adjacent to saline areas

- Demonstration of Fodder Beet and Kikuyu Grass on saline and non saline areas
On line content — flyer, farm walk booklet

A report on this farm walk can be accessed on the Soil Events and Farm Walks page which can be
accessed here https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-
plan/soil-health-and-dryland-salinity/soil-events-and-farm-walks

The flyer and handout booklet from this event can be accessed at
https://www.coorong.sa.gov.au/ data/assets/pdf file/0024/758310/FINAL-BOOKLET-Coomy-Sticky-
Beak-Tour-Wed-16th-September-2020.pdf#here

This includes the following saltland agronomy related content;

- Bednar Terraland deep ripper / delver / incorporator - with crumbling roller technical
specifications

- Fodder Beet and Kikuyu on saline soil Coorong Tatiara Local Action Plan Fact Sheet
GPS LOCATION BASE — COOMANDOQOOK:
E: 6073775 N: 382188

Evaluation and survey data from the Coomandook Agriculture Bureau Sticky Beak Tour 2020 can be
found in Appendice 2.
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https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-dryland-salinity/soil-events-and-farm-walks
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https://www.coorong.sa.gov.au/__data/assets/pdf_file/0024/758310/FINAL-BOOKLET-Coomy-Sticky-Beak-Tour-Wed-16th-September-2020.pdf%23here

AG Production Update - Coomandook Ag Bureau

REGISTRATIONS for catering;
tstrugnell@coorong.sa.gov.au or

text on 0427 750 050 Figure 2: Event Flyer

Register by Friday 26th of Feb

4.30pm start followed by Ag Bureau
Meeting /ncludes BBQ tea

Wednesday 3rd March 2021

. - Update on results at Simmons & Lucas soil
What you will see & hear? agendmem sites
- Pulse Check Update and Report - NEW 4 YEAR PROJECT - MLA Improved Grazing
production on Non Wetting Sands
7
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3. Conduct field trial sites including establishment,
monitoring and reporting

Project Activity

3a) Use of groundcovers to test reduced salinity evapo-concentration over the
summer period

Use of pasture cages and soil testing for a second year over 2020/2021 was carried out on salt tolerant
pasture sites to compare surface salinity and carbon levels under maintained groundcover with areas
of bare saline ground. This continued work in the area of determinining the impact of soil cover on
managing soil salinity. These results have been reported on to a range of groups over 2021 as detailed
in section 4.

Project Background and Outcomes

Pasture cages remained installed for the second year on four saltland agronomy sites at Coomandook,
Cooke Plains, and Meningie East on sites with the following pastures;

1. Messina (Cooke Plains)
GPS LOCATION

E: 6076711 N: 379670

2. Puccinellia and Messina (Cooke Plains)
GPS LOCATION

E: 6083520 N: 376029

3. Shot gun mix (Coomandook)
GPS LOCATION

E: 6074926 N: 378696

4. Salt Tolerant Lucerne (Meningie East)
GPS LOCATION

E: 6047767 N: 372946

The cages have been placed over a combination of bare saline and soil with groundcover. In March
2021 soil tests will be undertaken comparing soil salinity & carbon levels under bare and covered
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ground. These results have been compared with the 2020 results and will further build on efficacy of the
data.

A report  covering this information can be  found by  clicking here
https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-

dryland-salinity/saltland-pasture-redemption-project and downloading the ‘Saltland Pasture

Redemption — Tips and Tools for Identifying and dealing with Saline Soils’ 3. Use of groundcovers and
providing microclimates

A newsletter article summarising this work is also provided in Appendice 1

Saltland Pasture Redemption Project — what have we learned May 2020 GROUNDCOVER

Project Activity

3b) Analysis of timing of seeding of salt tolerant pastures after several rainfall events (to test
effect of rainfall flushing the topsoil against soil probe data).

Project Background and Outcomes

The time of sowing is critical in trying to remediate saline country. To improve the chances of plant
germination, a ‘flush’ is thought to be required. In 2017-2018 this ‘flush’ wasn't received and there
was poor germination across all sites. In 2019, exceptional germinations were observed on hostile,
saline soils and the late time of sowing after the salts had flushed through the soil was thought to be
the key difference driving this success. Work done over the 2018 — 2020 period indicated the
effectiveness of the rainfall events in pushing water down through the profile (taking salts with it) —
by aligning; rainfall events, soil moisture probe data, and saltland pasture germination.

This work carried out over the 2020/2021 year has continued to build the efficacy of the data.

A report  covering this information can be  found by  clicking here
https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-
dryland-salinity/saltland-pasture-redemption-project and downloading the ‘Saltland Pasture
Redemption — Tips and Tools for Identifying and dealing with Saline Soils’ 2. Time of Sowing.
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https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-dryland-salinity/saltland-pasture-redemption-project
https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-dryland-salinity/saltland-pasture-redemption-project
https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-dryland-salinity/saltland-pasture-redemption-project
https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-health-and-dryland-salinity/saltland-pasture-redemption-project
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Project Discussion - 3a and 3b
Monitoring of long term demonstration sites

Monitoring of key long-term demonstration sites has been continued in 2020-21 with a good
start to the 2020 winter assisting in germination and persistence of key species. The winter
period was quite dry which may have assisted in reducing waterlogging (particularly at the
Cooke Plains site) and by spring there was a large amount of groundcover; in particular that
of Puccinellia which persisted over the summer period and has responded to early rainfall
events in 2021.

Increased amounts of groundcover have been observed over the project time. This is
particularly evident at the Cooke Plains demonstration site on Gypsum Road.

This site has been key in identifying issues and taking home key learnings particularly with
regards to the key messages around groundcover, mixed swards and flushing effects. The
photos below (Figures 5-9) show the site from 2017 — 2021 over which time approximately
90% groundcover has been achieved.

Early season observations in 2021 have suggested that the predominant species at the site is
now Puccinellia (Figure 7), however there is the very occasional Neptune Messina plant
germinating (Figure 8).

This observation was also made at some of the other sites where the Messina — which had
been observed in previous seasons had not yet germinated. This may be due to a lack of
rainfall and a late start to the season — this situation and the ability of Messina to persist in
these environments will be monitored (particularly at the Simmons site). Further background
on the long term monitoring and description of these sites can be found in Attachment 4.

Figure 5: 2017 Figure 6: 2019




Normalised Differential Vegetative Index & Roby Downs Moisture Probe Data

These visual observations are supported by spring NDVI (Normalised differential vegetative
index) data (captured from 30" August to 15™ September) each year where the changes show
a decline in areas with a low NDVI value (with some seasonality).



The NDVI reflects the greenness of the area being analysed and low NDVI can be used as a
measure of areas of low plant growth (bare or sparse areas). The comparative NDVI maps for
2018 and 2019 is shown in Figure 10 showing a decline in the low NDVI areas (red areas) in
2019 suggesting good levels of groundcover have been achieved.

This timing was chosen to measure groundcover as it was thought to accurately reflect the
green areas vs those that are bare prior to seed set where the reflectance can be influenced
by stage of the pasture species. Below Figure 10.
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There is likely to be some seasonality in the data (depending on rainfall and seasonal
conditions — this is observed in Figure 11 that shows the % change in NDVI zones across 4
seasons.
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The seasonality still appears to be due to germination of new plants or annual species to be
dependent on salinity levels being diluted and washed through with winter rainfall events.

This is currently being explored further, however to date (in 2021) adequate rainfall has not
been received (as shown by no increase in soil moisture at 20 cms at the NBN Roby Downs
salinity soil moisture probe Figure 12.

Figure 12. Roby Downs stacked soil moisture probe data where there is no wetting front
observed suggesting the salts are still probably sitting in the surface. Below: Figure 12.
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Groundcover vs Soil Salinity

The groundcover that was achieved across all sites in 2019 has also assisted in reducing surface
salinity levels (thought to be through a reduction in heat at the surface and a subsequent
reduction in the moisture being wicked to the surface as shown in Figure 13 below - 2019 data.

12

10

[¢e)

B Groundcover

N

M Exposed

Salinity EC 1:5 (dS/m)
[e)]

N

Cooke Plains Coomandook_1 Coomandook_2

Location

Soil sampling (0-10cms) in May showed similar results to those previously seen where the
presence of groundcover assisted in reducing the soil salinity levels as shown in Figure 14.
These sites will be revisited and resampled once the soil wetting front has increased to further
explore the theory of the flushing effect. Figure 14 below - 2021 data.
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4. Project results reported at field days, sticky
beak tours and other events

Project Outcomes

Several addition salinity related workshops and were delivered in the first half of 2021 to raise
awareness about the outcomes of this dryland salinity project including;

- Projects Update — Coomandook Ag Bureau Meeting — 10th February 2021, 25 in attendance

- Ag Production Update — Coomandook Ag Bureau -3rd of March 2021, 21 in attendance. A link to
further information about this event can be found here

- Coorong District Local Action Plan — Salinity Projects Update — Tailem Bend, 21st of April 2021, 9 in
attendance

- Soil Technical Update Meeting -Salinity Projects Update — Tailem Bend, 3rd of May 2021, 12 in
attendance

- Mallee Seeps Technical Update Meeting — Loxton — 13 of May 2021 - 7 in attendance
Please see on the next page images from these events.

Evaluation and survey data from the Ag Production Update — Coomandook Ag Bureau -3rd of March
2021 can be found in Appendice 3.
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— Figure 15 left and below:

e

| The groups discusses Salinity
Project findings and monitoring
technology at the Coomandook

N
N N\

Figure 16 above: Felicity Turner speaks to the Coorong District Local Action
Plan Committee about Salinity Project findings
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5. Event evaluation data

Can be found in Appendice 2.

6. Value Add Activities

Fodder Beet Demonstration Site

A second year of the Fodder Beet trial is being conducted at Brad Kleing's property at Gypsum Road
Cooke Plains. This site is supported by Coorong Tatiara Local Action Plan and Nutrien Ag Cooke Plans
with technical support from Crop Mark Seeds.

This site provides a unique approach to showcase a method to increase groundcover and production
on salt affected land. This technical report / fact sheet can be found in Appendix 5.

Although the fodder beet persisted well in 2020 as can be seen in the photos on the next page, the
existing beet and new beet sown in 2020 did not persist nor germinate well into 2021 due to the dry
start to the season.

Fodder Beet and Kikuyu on Saline Soil Fact Sheet

Or on line at https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/soil-
health-and-dryland-salinity/saltland-pastures

Fodder Beet Demonstration Paddock
GPS LOCATION

E: 6084000 N: 371276

Puccinellia and Messina Demonstration at Waltowa

Puccinellia and Messina seed was provided to Jacob Fiebig in May 2021 at Poltalloch to establish a
small demonstration site. Due to the dry conditions at his time we recommended that Jacob wait for
sufficient flushing of the soil surface prior to attemption seeding a this site. CTLAP will remain in
contact with Jacob in regard to this progress and monitoring of this site.

Puccinellia and Messina Demonstration
GPS LOCATION

E: 6060120 N: 352839
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Fodder Beet and Kikuyu on saline soil

This fact sheet covers the steps and results from
Fodder Beet and Kikuyu on saline solls at Cooke Plains over the 2019 ~2020 season
Site conditions Fodder Beat Agr Trakts
The Fodder Beet and Kiayu demonstration ste & P Sereg
located on Brad Keinig's property, Gypsum Road
Cooke Mans. The site is afectad by dryland salinity, Sowing rate (seeds/hectare) 80,000~100,000
with sandy to heavy kam sols, with & coverage of
fooic aad etor %0 Maturity (Gays to grazing) 200«
seedng. Bul> % above ground /- 45%
e, The 308 ECe was n the
range of 4-14 G5/m with a | Oy Matter % 15-17%
pH of 7.89. It is estimated Disesse resstance good
et the salne wnconfined =y
agufer s arcund ) matres | | Under Summo 5 & Ngh yleld-
Boiow the sof surface. g Sl purpose and Mg bost. 2
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oy 0% ot of the ground. Semmo fod-
Fodder Beet der beets are sutabie for grazing or Mting and can
Two varteties of Fodder Beet were sown on this De fad whole o

Sowing season Serng

Sowing rate (seeds / hectare)  80,000-100,000
Maturity (Gays to grazing) 200+

B % above ground +/- 40%
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Cisanse

and
with & shearer traah Cults &l with press wheels o8
the 19th of October 2019 fillowing 20mm of rakn

Figure 17 left: Image of the Fodder Beet and Kikuyu
on Saline Soil Fact Sheet

Fig 18-20: Clockwise from top: Bradley Kleinig discussed the Fodder Beet and
Kikuyu demonstration trial at the Saltland Pasture Redemption Tour component
of the Coomandook Sticky Beak Tour 2020, Fodder Beet next to drink can,
participants inspect the kikuyu and fodder beet demonstration

20



2019 sown fodder beet 2020 sown fodder beet
Photos taken 15th June 2021 Photos taken 15th June 2021

fodder beet plants sown 2019

Figure 23-26 right hand column: Very
sparse germination of plants sown 2020
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The Saltland Pasture Redemption Group and Project was initiated by the Coorong Tatiara Local Action Plan and Coomandook Ag
Bureau to investigate the application of new developments in the productive use of saline land. The background and current findings of

this project can be accessed at the Saltland Pasture Redemption Project web page. This project has run concurrently with the Mallee

Seeps Project.

With funding support from the National Landcare Program - Smart Farms Program, Natural Resources SA Murray Darling Basin, and
Natural Resources South East, several questions and challenges were explored to more fully understand the impacts on salt tolerant
pasture establishment and persistence. Planning sessions were held in late 2018 and early 2019 with participating landholders,

agronomists, seed merchants, and Natural Resources SA Murray Darling Basin and South East to establish 8 demonstration sites to

tackle the following saltland agronomy challenges;
®  Staggered seeding of salt tolerant legume Messina after several rainfall events (to test effect of rainfall flushing the topsoil)
®  Use of groundcovers to test reduced salinity evapo-concentration over the summer period
(] Use of mounds and mechanical intervention to enhance establishment (microclimates)
(] Establishment of new varieties in existing salt tolerant pasture stands

(] Demonstration on a range of soil types

To read the Final Report summarising the findings of the Saltland Pasture Redemption Project please click here ‘Saltland Pasture

=
Redemption — Tips and Tools for Identifying and dealing with Saline Soils’ <=/(6372 kb)

To read a record of the Saltland Pasture Redemption Project activities from 2017 to present day please click here to access
=
the TECHNICAL NOTE Saltland Pasture Redemption Project Activities 2017-2020 -*-/(8869 kb)

Left: Seedling salt tolerant legume Messina

In the next several newsletters we will focus on things we have learned over this project. Today we will look at Use of groundcovers to

test reduced salinity evapo-concentration over the summer period.

Throughout the life of this project, the areas where successful establishment of pastures on saline soils occurred were those where

there was evidence of groundcover (green or dead plant material) or areas where the surface was slightly elevated.

22


https://www.coorong.sa.gov.au/council-services/coorong-tatiara-local-action-plan/contents/saltland-pasture-redemption-project
http://coorong.dcw.lga.sa.gov.au/sitedata/unity/resources/files/FINAL%20Saltland%20Pasture%20Redemption%20Project%20-%204-9GS7FPL%20Activity%20Report%20(1).pdf
http://coorong.dcw.lga.sa.gov.au/sitedata/unity/resources/files/FINAL%20Saltland%20Pasture%20Redemption%20Project%20-%204-9GS7FPL%20Activity%20Report%20(1).pdf
http://coorong.dcw.lga.sa.gov.au/sitedata/unity/resources/files/TECHNICAL%20NOTE%20Saltland%20Pasture%20Redemption%20Project%20Activities%202017-2020.pdf
http://coorong.dcw.lga.sa.gov.au/sitedata/unity/resources/files/FINAL Saltland Pasture Redemption Project - 4-9GS7FPL Activity Report (1).pdf
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S e, Saltland Pasture Redemption Project

——e. —what we have learned
COORONG Tatiara
BRTRIGE caiie: T
“aL Act'ww"’ﬁ

We observed that retaining some level of groundcover over the summer period may be assisting in shading the area and reducing the
evapo-concentration of salts in the soil over the summer period. In 2019-20 three sites were monitored to see if groundcover over the
summer period provided any benefit to reduce the evapo-concentration / soil wicking of salt to assist in providing a less saline growing

environment. Soil samples were taken on the 30" of January 2020 prior to a rainfall event.

The results can be found in the report ‘Saltland Pasture Redemption — Tips and Tools for Identifying and dealing with Saline Soils’ at

http://www.coorong.sa.gov.au/saltlandredemption where it can be seen that the groundcover appeared to reduce the soil surface salinity
levels across all sites both at the soil surface further down the profile emphasising the importance of trying to retain groundcover to

reduce the level of salt scalding.

6
Groundcover
g mExposed

CookePlains Coomandook_1 Coomandook_2

o [i+]

(o]

Salinity EC 1:5 (dS/m)
S

i8]

o

Location

Impact of groundcover on soil surface salinity (0-10ecms), 2020

In our next newsletter - Staggered seeding of salt tolerant legume Messina after several rainfall events (to test effect of rainfall flushing the
topsoil)
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Appendix 3—Coomandook Ag Update March 2021 survey data

Role Area |Postcode Crops/Pastures Perennial vegetation Impacted b{Extent  |Actions to mitigate
Cereal Canola Lupins Beans  Hay Lucerne Pasture |>10% 10-50% >50% Early

Producer 2500 |5261 y y y y y Yes 1 Deep ripping
Agronomist y y y Yes 1 Mixed species/organic matter |y
Govt extension 5265 y y y No n/a
Producer 400 5301 y y y y marginally |1 lucerne/cover crops
Producer 1000 |cookes y y y y y Yes 3 plozza, increasing water use |y
Producer 2000 (|cookes Y ¥ y y y Yes 2.5 lucerne
consultant 5275
Producer 2000 ([moorlands|y y y yes 2 reveg,fencing y
contractor 5261 y y y y yes 1 y
interested party
consultant y
Producer 8300 (5261 y y y y y y y Y 4 salt tolerant pastures/lucere |y
Producer 2500 y y y y y y y 3 salt tolerant species
| Adoption Knowledge (1-5) Usefullness Expectations Will information bring positive outcomes
Mid Late/Not |Pre Post Not Partial  High V.exceede Exceeded Met Partially n Did not m|Str Disagr disagree Neutral agree str agree
Y 2 3 y y y
| 3 .5 y y Y
Y 3 5 y y y
y 3 4 y y
| 2 4 y y y
y 5 5 y y y

5 5 y y y

3 4 y y y

¥, Y Y
Y

4 5 y Y
| 4 5 y y y
Y 3 4 y y S




Adoption/change likely

Is data useful
?
Very

very
highly

highly

highly
highly
highly
very
highly
Very
Very

Would you recommend
?
Yes
Yes
Yes
maybe
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Will it improve producer

communication

Unsure
Agree
Agree
Str agree
Agree
Str agree
Agree
Agree
Agree
Agree
Str agree
Str agree
neutral
Agree

Farmer in his late 60's; not overly tech savvy

Excellent investment generating great data for the region

Would love to see more automated monitoring
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COOMANDOOK SALTLAND REDEMPTION
PROJECT - ACTIVITIES REPORT 2020

AN INITIATIVE OF THE COOMANDOOK AG BUREAU AND THE COORONG TATIARA LAP

PROJECT SUMMARY

The Coomandook Saltland
Redemption project was initiated
by the Coomandook Ag Bureau
to investigate the application of
new developments in the
productive use of saline land
across Coomandook / Cooke
Plains area. This included testing
the suitability of new salt tolerant
legume species Messina and
complimentary salt folerant
pastures in broadacre farming
systems. After consultation, and

PROJECT ACTIVITIES

as a result of the dryland salinity
information sessions held across
the Coorong District Council area
in 2016, it was decided to
establish an additional site in the
Meningie East area.

Key issues that farmers wanted
to investigate were:

1. Does Messina grow in the
environment?e
Can it be productive either as

a stand alone species or as part
of a pasture mix?

To address these issues, three farmer demonstration sites were

established during the 2017 season at Cooke Plains, Coomandook and

Meningie East. These sites were sown down with Messina — either in

mixes with other potential salt tolerant pastures or as a stand-alone

species to assess the potential for Messina across not only saline areas,

but in the gradational areas surrounding saline areas. All sites were

sprayed out prior to sowing and then sown with inoculated Messina

plus or minus other companion species (Table 1). The project was also

fortunate to have access to an additional site at Cooke Plains being

managed by Elders. This site was utilised in extension activities and also

for comparative feed testing of different saltiand varieties.]

An existing site sown in 2016 was identified at Cooke Plains and

included in the monitoring process to assess potential for regeneration

of the Neptune Messina.

A replicated frial site was also established at the Cooke Plains site (in

collaboration with SARDI) to look at the seeing rates for Messina in a

low rainfall environment, and the impact of fungicide seed treatments

(Apron SD™) on establishment and nodulation of Messina.

PROJECT DETAILS

Funding Body
This project is supported by the
South Australian Murray-Darling
Basin Natural Resources
Management Board, the South
East Natural Resources
Management Board, The
Coorong Tatiara Local Action Plan
and the Coomandook Agricultural
Bureau through funding from the
NRM Levies and the Australian
Government’s National Landcare
Program.

Project Duration
2017-2020

Site Locations

- Cooke Plains (K & R
Roberts)

- Coomandook (Hansen
Farm:s)

- Coomandook (Simmons)

- Meningie East (S.Williss)

National
Landcare
Programme

o
ap 2

Government Natural Resources
of South Australia SA Murray-Darling Basin

a;— e

— " .
COORONG

e 4

= S

Agricultural Bureau @
of South Australia Inc.

PATHWAY TO IMPROVEMENT

Natural Resources

March 20, 2020 Report prepared by Felicity Turner on behalf of the CTLAP
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AN INITIATIVE OF THE COOMANDOOK AG BUREAU AND THE COORONG TATIARA LAP

The results in 2017 were highly variable with the limitations of Messina as a curative plant on salt scalds
being observed.

Table 1. Site Activities, 2018

Site Location Species sown (2017)

Messina @ 10kg/ha + Lucerne (SARDI Grazer) @ 3Kg/ha

Messina @ 10kg/ha + Puccinellia @ 4Kg/ha

Messina @ 10Kg/ha + Scimitar medic @ 3kg/ha + Phalaris @ 3kg/ha
Messina @ 10Kg/ha + Persian clover @ 3kg/ha + Fescue @ 5kg/ha

Cooke Plains

Cooke Plains Messina Seeding Rate Trial (sown by SARDI)
Coomandook Messina @ 10Kg/ha
Meningie East Messina @ 10kg/ha + Puccinellia @ 5Kg/ha

In 2018, the same sites were utilized, with areas either being resown or being left to see what levels of
plants regenerated (Table 2).
There was also a shift in focus by the steering committee from looking solely af the remediation of saline scald
areas to try and pro-actively identify areas that were potential areas where salt may occur. Unfortunately, this
was 12 months too late, with large areas being lost to salt scalds over the summer period and further areas of
dryland salinity observed in crops in 2018.

Table 2. Site Activities, 2018
Site Location 2018 Activities

Mulching to provide a micro-climate for Messina establishment

Cooke Plains Various pasture mixes

Use of various liquid fertilisers to try and increase establishment levels

Coomandook Site 1

Regeneration observed and monitored from 2017; some areas resown
(Hansen Farms)

Coomandook Site 2

. Regeneration observed and monitored (from initial planting in 2016)
(Simmons)

Meningie East Regeneration of Messina and Puccinellia observed

In 2019, the initial demonstration areas were maintained, with the site at Cooke Plains being re-sown to
pasture. Additional pasture paddocks were also sown and additional farmers supported in trying to
remediate their soils across the region. The areas where remediation techniques were being demonstrated
was also expanded onto other properties. Demonstrating different management techniques were
implemented at two sites with some deep ripping being conducted and then pastures sown across the area.
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Table 3. Site Activities, 2019
Site Location 2019 Activities

Monitoring impacts of mulching

Cooke Plains Site 1 . .
Various pasture mixes

(Roberts)

Assessment of impacts of groundcover
Cooke Plains Site 2 Deep ripping vs no ripping in areas affected by salt since 2013. Oversown with a
(Kleinig) mixture of crop and pasture species

Regeneration observed and monitored from initial seeding. Additional saline areas on
the farm sown to a mix of species.
Assessment of impacts of groundcover

Coomandook Site 1
(Hansen Farms)

Coomandook Site 2 Regeneration observed and monitored (from initial planting in 2016)
(Simmons) Assessment of impacts of groundcover

Coomandook Site 3

Remediation of saline areas by leaving what is there and oversowing pasture species.
(Patterson)

Meningie East Site 1

. Regeneration of Messina and Puccinellia observed and monitored
(Williss)

Meningie Site 2

(Cartledge) Deep ripping of saline soil with the addition of various soil improvement

SUMMARY OF RESULTS / OBSERVATIONS

2017

Cooke Plains (Site 1)

Broadacre areas across site were sown between 24 April and 1t May 2017.
The Messina smalll plot frials (seeding rate trial) sown approximately 25t May 2017.
Soil test results showed an EC(1:5) of 6.3dS/m on the low ground and 2.6dS/m on the high ground.

The Cooke Plains site was monitored af
approximately 28 days and 60 days after
sowing. Inifial assessments (28 days) showed
very slow and patchy germination, and so no
formal assessments were made. At 60 days the
site was still very patchy with good
establishment on the ‘rising’ ground, or those
areas that were slightly elevated but almost no
establishment on the flats (Figs 1-2).

There was some concern that hard-

setting of the soil and the sodicity may Fig 1. Patchy establishment at Cooke Plains site (28-June 2017)
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have affected initial germination, however this has been ruled out by Brian
Hughes, Rural Solutions SA after interpretation of the initial soil test results who
believes that salinity at the site is the dominant factor.

This issue was raised by K.Roberts (landholder) and Landmark Cookes Plains
with Seednet who undertook further investigation; particularly around soil
sampling areas where Messina had established vs. those where it hadn't. A
delegation from Seednet came to the site in August to learn more about the
activities that were being undertaken and also to discuss the poor
germination across parts of the site (Fig 3). It was hypothesised that the lack of
rainfall prior to sowing may have resulted in salinity levels being foo high

o across the site and that delaying the time of sowing until after a rainfall event
potential production levels).

On the 4 August 2017, areas
where germination had initially failed
or been poor were resown to see if a
delay in sowing (and potential
decline in sail salinity levels through a
flushing effect) could result in
establishment across these highly
saline areaos. Limited success
occurred with very little follow-up

rainfall after re-seeding.

Fig3. Seednet representatives visiting the site

Coomandook (Site 1)
The site was sown with straight Messina on approximately 28 May 2017.

The site was monitored approximately 28 days after sowing. There was what appeared to be a fairly even
germination of Messina
across the site (Fig 4), with
initial establishment levels
varying from 19plants/m?2
on the saline flats to
42plants/m2 on the rising
gradational areas within
the site. Fig 5 shows the

Nem

plant populations across

Fig 4. Initial germination at Coomandook site photo taken in area

the site. where germination averaged 25plants/m?
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There were at least 3 germinations of
Messina observed at the site from July
through to August (Fig 6). These
germinations appeared to occur
after large rainfall events. The initial
germination had nodulated well, and
the nodulation was effective (pink,
fleshy nodes) - Fig 7.

1% Germination

(Established Messina)

2" Germination

(Messina at 2™ trifoliate stage)

Fig 6. Staggered germination at Coomandook site Fig 7. Messina Nodulation

Meningie East

This site was sown on 234 July 2017 with a mix of
Messina @ 10Kg/ha and Puccinellia @Kg/ha with
the addition of a very light barley cover crop.
Soil ECe levels in the topsoil (0-15cm) were 5dS/m
on the mid-slopes.

The area contfained some wet scald areas, but had
predominantly had tall wheat grass established
over the area, and the aim was fo establish a
pasture mix that was more productive and easier to
manage. Figure 8 shows the site in the Middle of
September.

Initial plant establishment of the Messina (6 weeks
post-sowing) was 37 plants/m2 across the rising,

marginal areas of the site.

Figure 8. Meningie East site 14 September 2017
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The Messina had established initially in areas that then
became inundated with water, and it appears to be
tolerating temporary inundation aft this site (Fig 2 - 10).

2 [ .
Figure 9. Messina growing while inundated

Figure 10. Messina inundated in water

Additional sites

a. Coomandook (Site 2) Monitoring regenerating Messina (sown in 2016)
At this site, the Messina appeared to regenerate quite well (Fig 11), there was also evidence of good

levels of seed set with seed sitting on the surface in late August 2017 (Fig 12).

Figure 11. Messina Regeneration in 2017 Figure 12. Messina seed sitting on the soil surface

b. Cooke Plains site (Elders site)

This site contained various legumes and grass species that were planted around a saline swamp fo see
how each species performed as it fransitioned into saline areas. As part of the project, feed tests were

taken comparing Messina feed quality to that of Scimitar Medic, Balansa and Nitro Persian Clover. The
feedtest results are shown in Table 2.
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Table 4. Feed Test Results from White's site

Test Messina | Nitro Persian | Balansa
Dry Matter (DM) (%) 12.3 10.9 7.8
Moisture (%) 87.7 89.1 92.2
Crude Protein (% DM) 32.7 26 25.3
Acid Detergent Fibre (% DM) 19.6 18.5 20
Neutral Detergent Fibre (%DM) 25 31 34.3
Digestibility (DMD % of DM) 82.9 80.5 78.1
Digestibility (DOMD) (Calculated % of DM) 77 75 73
Est. Metabolisable Energy (Calculated MJ/kg DM) 12.6 12.2 11.8
Fat (% of dry matter) 4.8 45 4.7
Ash (% of dry matter) 13.7 13.5 12.9
2018

Cooke Plains (Site 1)

During the summer of 2018, a fomahawk bale shredder was used (Fig 13) to chop straw up info smaller
pieces to spread over the site. This was done based on the results of 2017 where it was observed that
where there was organic matter at the site, the germination was slightly better, and the idea of creating a
‘micro-climate’ was being tested. The straw was then incorporated with a chopper chain (Fig 14 shows
the end result in winter).

The site was monitored from April with salinity tests being taken atf the same site every 2 months to see if
there was a change in soil salinity due to ‘flushing’ effect. A shift in soil salinity levels over that time wasn't
been observed; possibly due to low rainfall levels (approximately 70% long-term average April-Aug rainfall
has been received, with the largest proportion of it falling in August).

After the rainfall event in August (100mm), there was an increase in germination observed across the site
and the Messina that germinated did carry through and set some seed. The Puccinellia that was included
in the seed mix in 2018 appeared to have a very good level of germination.

Fig 13. Tomohawk bale shredder (March 2018) Fig14. Straw on the surface aft the site (August 2018)

Even though germination was limited at this site, the presence of straw and the organic matter present
assisted in reducing wind erosion over the late autumn/winter period, and the following summer.
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Coomandook (Site 1)

Plant establishment counts were taken in late July Table 5. Plant numbers and soil salinity at Coomandook.
across the site. In 2017, there was a really distinct -

difference in areas of establishment based on Messma' L.
location in the landscape. This was also observed with Regeneration Salinity

the site regeneration in 2018. The regeneration figures plants/m2 EC(s.e.)

at varying levels of soil salinity (measured at time of High Ground 380 5.27
plant samples) are shown in Table 5. The Low Ground 150 10.88
establishment at the site is shown in Figure 3-4. Resown area - 22.44

Fig 15. Regeneration on high ground Fig 16. Regeneration on lower ground

Coomandook (Site2)

Some Messina was sown in 2016 and in 2017 good levels of regeneration
were observed. A decision was then made to monitor this site in 2018. The
areas adjacent fo the saline levels were sown down to canola in 2018 and
there were large areas that had previously grown crops, that became
unproductive in 2018 (Figure 17). Soil samples were taken to depth (where
possible) in August 2018 on the hill where there was canola established, in
the mid-slope where canola had been planted but had not established and
< " on the flats where the Messina had
been planted. The soil cores are shown
in Figure 18 and the results from the soil
salinity tests are shown in Table 6

Fig 17. Coomandook Site 2 with
poor/no canola establishment, 2018

10-40cms

Table 6. Soil test results - Coomandook Site 2, 2018

Soil Salinity (EC s.e) | Soil
Location Ground cover/Crop 0-10cm  10-40cm |Texture
Hill Canola established 2.89 2.55(Sand
Mid-slope Poor / no canola established 17.4 24.7(Loam
Fig 18. Coomandook Site 2 Flat Saline area - Messina in patches 30.4 Loam

soil cores
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Other observations

Initial germination on established sites appeared to be significantly better at sites where sheep had grazed as
opposed to a site where the paddock had only been grazed lightly with cafttle. This is shown in Figure 19 ()
grazed with sheep and (b) grazed with cattle with the photo taken on 31-May 2018.

ARy
Ay

Fig 19a Initial germination grazed with sheep Fig 19b. Initial germination, grazed with caftle

2019

Cooke Plains (Site 1)

The site was sown in July after the remainder of the cropping program had
been sown. Throughout the start of the season, large rainfall events had
occurred, and the cumulative average was 30mm higher than in 2018.

These large rainfall events (multiple events greater than 10mm over consecutive
days) are thought to have helped the salt concentration in the surface decline
slightly providing a more favourable environment for pasture establishment;
providing that ‘flushing effect’ that hadn't been received in 2017-2018.

The pasture establishment at the site has exceeded expectations, with the
maijority of the salt scald being covered (Fig.20).

It is thought that all of prior activities (application of organic matter and
previous seedbank developed) in conjunction with the rainfall events at the Fig 20. Establishment at
start of the season have contributed towards providing a favourable micro- Cooke Plains (Roberts)
climate in which the pasture has been able to germinate.

Cooke Plains (Site 2)

A deep ripper was utilized in strips at the site to see if cracking open the soil or reducing a hard pan layer
had an impact on the establishment of pasture species.
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On 11t June 2019, a mixture of wheat (100kg/ha), cobra balansa (3kg/ha), puccinellia (1kg/ha), canola
(2.5kg/ha) and ryegrass (2kg/ha) was sown across the site.

The ripped area was quite soft, and it is though that some of the smaller seeds were sown a bit deep, as
there appears to be a greater number of wheat plants and less of some of the species. The health of
those plants does however appear to be a lot greater (Fig 21).

This site was also soil sampled (16" September 2019) to determine if there was any difference in the
salinity levels of the soil af the surface. The results showed a decrease in soil salinity levels in the area that
was ripped, both atf the surface and in the 10-30cm layer (Fig 22).

Ripping appeared to be quite effective in reducing the salt levels both at the surface (0-10cms) and sub-
surface (10-30cms). This success of this practice will however depend on where the water table is located
and if the water has somewhere to go. Further work is required to determine what situations ripping would
be suitable in.

Fig 21. Ripped (LHS) vs untreated (RHS) Fig 22. Soil test results (September 2019)

H Ripped

m Untreated

Soil Salinity ECs.e.
(dS/m)
ON NMNONOOON MO

0-10cms  10-30cms
Soil Depth

Meningie East

The Saltland pasture sown in 2017
continues to regenerate and persist (Fig 23).
The puccinellia has become the dominant
species with some Messina also present in
amongst the puccinellia sward. In a paddock
where there is also Lucerne veldt pasture on
the rises, it has been continually observed that
the livestock will preferentially graze the
Lucerne and veldt as opposed to the saltland
mix, however it is providing groundcover,
reducing wind erosion and the area subject
to scalding.

Fig 23. Saltland pasture mix, Meningie East, 2019
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Assessment of impacts of groundcover (multiple sites)

Over the 2019-20 summer 12
period an assessment of the
impact of groundcover on 10
capillary rise was conducted. E
This involved sampling of areas % 8
of paddocks where ;;
groundcover was compared to - 6
no groundcover. Pasture cages 8 = Groundcover
were put out in November to 'E 4 ® Exposed
make sure that grazing did not :U,
remove the cover. The results 2
(Fig 24) showed that there are
definitely benefits of having 0 - .

Cooke Plains  Coomandook_1 Coomandook_2

groundcover in reducing the

o Location
soil salinity levels.

KEY FINDINGS

Throughout the life of the project, various saltland remediation techniques were demonstrated to improve
farmer understanding of their effectiveness in remediating salt scalds. Varying success was achieved
depending on the tfechnique being demonstrated and the seasonal conditions being experienced.

Key Lessons learned;

- Maintain groundcover

- Wait until the soil has been ‘flushed’ before sowing (seasonal differences will apply)
- Use a mixture of salt tolerant species

- Know soil salinity levels

There needs to be a continued focus on the prevention of saline areas (as opposed to cure). Further work
needs to be done around suitable land use, water use of different crops, pastures and other perennial
vegetation and a focus on reducing recharge to groundwater needs to occur across the landscape.

This project is supported by the South Australian Murray-Darling Basin Natural Resources
Management Board, the South East Natural Resources Management Board, The Coorong
Tatiara Local Action Plan and the Coomandook Agricultural Bureau through funding from

the NRM Levies and the Australian Government’s National Landcare Program.
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Fodder Beet and Kikuyu on saline soil

This fact sheet covers the steps undertaken and results obtained from seeding
Fodder Beet and Kikuyu on saline soils at Cooke Plains over the 2019 -2020 season

Site conditions

The Fodder Beet and Kikuyu demonstration site is
located on Brad Kleinig’s property, Gypsum Road
Cooke Plains. The site is affected by dryland salinity,
with sandy to heavy loam soils, with a coverage of
volunteer samphire and annual grasses prior to
seeding.

The soil ECe was in the
range of 4-14 dS/m with a
pH of 7.89. It is estimated
that the saline unconfined
aquifer is around 3 metres
below the soil surface.

Left: Site pre seeding
Photo: Kleinig

Fodder Beet

Two varieties of Fodder Beet were sown on this site;
Cropmark varieties Geronimo and Summo. Local
producers were interested in trialing fodder beet af-
ter hearing about successful demonstrations occur-
ring in the mid and lower South East. Several arti-
cles appeared in the Stock Journal over 2018 and
2019 about seeding fodder beet. Salt was being
added to these sites as a treatment to amend site
conditions to enhance establishment.

Geronimo originates from France. It has a yellow-
orange tankard shaped bulb that sits approximately
45% above the ground. The crop can be grazed in
situ, or be lifted and fed whole or chopped. It is suit-
able for grazing by sheep and cattle.

Stock journal o=
Fodder beet may prove saline
solution

CATHERINE MILLER 9 Jun 2019, 9:30 a.m.Beef

LEFT: Stock Journal on
.. line Fodder Beet article

tankard shaped bulb
B Photo: Cropmark Seeds

Geronimo Fodder Beet Agronomic Traits

Sowing season Spring

Sowing rate (seeds/hectare) 80,000-100,000
Maturity (days to grazing) 200+

Bulb % above ground +/- 45%

Dry Matter % 15-17%
Disease resistance Very good

Under optimum conditions Summo is a high yield-
ing dual purpose grazing and lifting fodder beet. It
has large red conical shaped bulbs which sit ap-
proximately 40% out of the ground. Summo fod-
der beets are suitable for grazing or lifting and can
be fed whole or chopped.

Summo Agronomic Traits

Sowing season Spring

Sowing rate (seeds / hectare) 80,000-100,000
Maturity (days to grazing) 200+

Bulb % above ground +/- 40%

Dry Matter % 18 - 20%
Disease resistance

Very good

RIGHT: Summo large red
conical shaped bulb

Photo: Cropmark Seeds Ltd

Seeding technique

The site was deep ripped with a rabbit ripper and
seeded with Geronimo and Summo Fodder Beet
with a shearer trash culti drill with press wheels on
the 19th of October 2019 following 20mm of rain.
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The recommended seeding rate of 100,000 seeds per
hectare was used. The site was sprayed with Talstar
the day after seeding. The fertiliser application was
350 kg/ha of a DAP / urea blend.

The germination rate was fair, with more of the
Geronimo variety emerging than the Summo. Plants
persisted well until the very hot and dry conditions in
early summer. Some plants died and others lost their
older leaves. The surviving plants persisted in spite of
the lack of rain over summer. Since rainfall returned in
April and May 2020 the fodder beet plants have recov-
ered well. The plants performed well on the moder-
ately saline soils, but not as well on the extremely sa-
line areas.

The plants were observed during frosty conditions in
early June and appeared unaffected.

What could be done to improve the result next
time?

Landholder Brad Kleining said, ‘I think the main thing ‘

required is a precision seeder to get a more even ger-
mination of fodder beet plants. Also maybe a follow up
insecticide spray as some pest damage was visible af-

ter Christmas. I would be interested in doing another| -

trial this year as I see the potential for growing fodder
beet in our area.’

Kikuyu

Kikuyu is a prostrate growing perennial grass. Most
growth occurs in spring, summer and autumn. It is
suited to fertile, well-drained soils. In favourable condi-
tions the runners spread rapidly, making kikuyu a very
suitable species for erosion control on sandy soils.

Kikuyu responds well to nitrogen fertiliser.

Kikuyu Grass Agronomic Traits

Sowing season

Sowing rate
(seeds / hectare)

Variety

Nutrient
deficiencies

Insect Pests

Animal health
advice

RIGHT: Kikuyu Grass

Photo: DPI NSW

Spring to early autumn

1 - 4 kg / hectare

Whittet

Nitrogen, phosphorus, potassium,
sulphur

Army worms, sod web worms,
african black beetle

Occasionally nephrosis or hypocalcae-
mia in ruminants, due to oxalates.
Rare nitrate poisoning in cattle after
rapid growth after dry conditions. Not
suitable for horses.

LEFT AND BELOW:
The growth stages of
Fodder Beet over the
2019 / 2020 season
on the Cooke Plains
site

Photos: Kleinig and
Strugnell

LEFT: A Geronimo
Fodder Beet with
the beet pushing
out of the ground

Photos: Kleinig and
Strugnell

LEFT: Fodder Beet
continuing to grow
well during frosty
conditions in early
June 2020

Photo: Brad Kleinig
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Seeding technique

The Kikuyu Grass was seeded on the 19th October
2019 following a 20mm rainfall event at 2 kg per hec-
tare with approximately 50 kg/ha of DAP / urea
blend. The Kikuyu had a very strong density at ger-
mination but the hot, dry spell in early summer hit it
the seedlings hard with around 50% plants dying,
and 100% on the extremely saline ground). Like the
Fodder Beet, the remaining plants held on well de-
spite the dry summer and have shown good activity
since the break of the season in April / May 2020.
Landholder Brad Kleinig said, ‘Obviously the Kikuyu
will go mildly dormant as the cool weather hits but
I'm looking forward to seeing how it goes in spring
once the soil temperatures rise.’

What could be done to improve the result next
time? ‘Probably spraying out the Potato Weed next
time will leave more moisture for struggling plants.
Otherwise I was happy with the result. With a wetter
summer I think it would go really well. Like the fod-
der beet I am interested in sowing Kikuyu again.’

I COORONG

Useful Links

Saltland Agronomy

Information on saltland pastures and the saltland pasture redemp-
tion project
https://www.coorong.sa.gov.au/council-services/coorong-tatiara-
local-action-plan/soil-health-and-dryland-salinity

Fodder Beet

Follow the Forage Products tab to Fodder Beets
https://www.cropmarkseeds.com

Kikuyu Grass
https://www.dpi.nsw.gov.au/agriculture/pastures-and-rangelands/
species-varieties/pf/factsheets/kikuyu

Coorong Tatiara Local Actlon Plan

LEFT: Kikuyu Grass with mixed grasses June 2020 <______>
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