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Cicer Milkvetch
The premise




SOD-SEEDING ESTABLISHMENT

» High benefit/cost ratio pasture
rejuvenation method

» Apply herbicide in strips
» Alternating at 50cm width

» Direct seed legumes into treated
strips

» Most work done with alfalfa
» Sainfoin and Cicer milkvetch
» Non-bloat

» May have different
greenhouse gas outcomes
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The site
Pasture, east of Lanigan, converted to pasture in 1998 and sod-seeded with non-bloat legumes in 2015.

Grazed seasonally according to forage production.




The project

Measure greenhouse gas (carbon dioxide, methane, nitrous oxide) balance of all components of the soil,
pasture, animal atmosphere system.
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The experiment
4 treatments (2 x sainfoin, 2 x Cicer milkvetch) + control x 3 replicates = 15 paddocks

Sampled by topographic position (upper slope, mid-slope, lower slope)
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SOIL CARBON BUDGET

» Sod-seeding minimizes soil
disturbance

» Retain sequestered Cin soils
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0-15 cm SOC, unpublished data: courtesy Gazali Issah

» Conversion from cultivation to
pasture typically increases soil C
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‘Introducing Prairie Burrowing

he view is great but I’'m not so\
sure about badgers for
neighbours!

Did you know
some gophers
moved into the

That’s great!
We should invite them
over for lunch...



SOIL GAS EXCHANGE GHG BUDGET

» Soil C balance, Nitrous Oxide

(N20) emissions, net methane
(CH4)

» change in concentration into or
out of chamber
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Cumulative CH4 (g CH4-C ha-1)

135

S (o}
o1 o

CH4 Flux (g CH4-C ha-1 d-1)
o

-45

1,575

788

-788

-1,575

-2,363

CHa by Treatment SOIL GAS EXCHANGE GHG BUDGET

-®-Vetch
-@- Sainfoin
-@-Control

00000000000000000000000000000000000000000000000

» Soil C balance, Nitrous Oxide

(N20) emissions, net methane
(CHa)

» change in concentration into or
out of chamber

» All treatments are sinks for CHa
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Unpublished data: courtesy Jiancan Liu .



Cumulative N20O Emissions.
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SOIL GAS EXCHANGE GHG BUDGET

» Soil C balance, Nitrous Oxide

(N20) emissions, net methane
(CHa)

» change in concentration into or
out of chamber

» All treatments are sinks for CHa

» N20 emissions are small but may
be greater with Cicer milkvetch

» N-supply typically V>5>C
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N2O EMISSIONS BY TOPOGRAPHIC POSITION INDEX
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SOIL MICROBIOLOGY

» Microbes are responsible for soil
GHG processes

» Abundance and community
structure shift over time

» Moisture, temperature,
substrate
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SOIL MICROBIOLOGY

» Microbes are responsible for soil
GHG processes

» Abundance and community
structure shift over time

» Moisture, temperature,
substrate

» No clear directional response to
treatments

» Legume treatments tend to be
more varied
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HOT-SPOTS

» Topography

» Seasons and weather

» N-loading

» What is the potential? How much
does this contribute to the total?
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Probabilistic approach to scaling empirical hot-
8 spot observation to the landscape scale

- apply urine and dung to high and low

" |ocations and measure greenhouse gas emissions

5% of total area is
# urine patch

- N loading may
i exceed 1000 kg N ha§

- estimate the likely number of events across
Iandscape




METHANE FROM CATTLE

» Estimated by SF6 tracer method

» Needs calibration by dry matter
intake and animal weight gain to
be useful

Unpublished data: courtesy Bree Kelln, H.A. Lardnle;r




NET RESULTS AND CONCLUSIONS (PRELIMINARY)

» Soil C and GHG not greatly altered “0mPonents of GHG emissions
(modelled with HOLOS)
» Retain soil C

» No N20 or energy cost from
fertilizer

» Increased microbial diversity

» Net GHG effect largely dependent on

CH4 from enteric fermentation Indirect ~ Manure
N20 Direct CH4
» Cost/benefit ratio best option 3% N20 19

20%
» GHG outcomes likely improve
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