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Cabbage = 49 pesticides

(2) (3) (4) (5)(6) (7)

N 8 3¥RacS
3 29533 - 3
o > ot L o 8§
— Population = 200 61502
. 7{'s Aable land /. | g[gsog
[ ]
Deforestation or
@ [ ] o ?
Intensification:

o) Ly = ; : l.Ug
a1l M ‘ 5 A &
o— S 0050 £'008F
1860 1880 1900 1920 1940 1960 1980 2000 2020 fﬁ 8

Year




New Zealand Median
Drought Change between
1980-1999 and 2030-49

An increase of 10% corresponds
to 25 more days in drought per
year, on average.

Increase in % Time
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Predicted climate
change in New
Zealand by 2040
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http://www.mpi.govt.nz/document-vault/133

Experiment site

%7 rr
/ _me'y.(‘g. ATy

@ N SR
e T




Lincoln

Growth rates (2 year mean) [Réinit
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my s Dryland
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Dairying in Canterbury
* 3.5 cows per ha

/80 cows per herd
1150 herds
Public backlash
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Growth rates (2 year means) g€

my s Dryland
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Nitrogen applied in NZ Y
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Growth rates (2 year means)

120

90-
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Growth rate (kg/ha/d)

A\ Dryland
A Just add Nitrogen
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Hill country futures — Mid Cant.
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Buckwheat

between vines in
NZ
-Biological control



Lucerne between Shiraz vines in Australia




What a root nodule looks like

Engine room for
P X .« N-fixation
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Red clover
root nodules




Lucerne root

~8 months after sowing
> 1.5 m length




Volumetric water content (mm3/mm3)
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Biological N fixation L'"coln

N, — NH, — amino acids

60 |
y = 28.0+0.66x (R?=0.96)
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© Sub clover

o) 500 1000 1500 2000
Clover yleld (kg DM/ha) (Source: Lucas et al. 2010)
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Release of nutrients from decomposing
ryegrass + white clover - Italy

P Mg S

(Source: Brunetto et al. 2011)
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20%

80%

Average N available from
cover crops in the first year

Estimated unavailable N: lost
as volatile ammonia or tied up
in the soil organic matter
(available slowly over
following years as mineralised
by the soil microbes)

(Source: Brunetto et al. 2011)
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Average N uptake
by grapevines from
the initial amount
of N present in the
litter of ryegrass
and clover - Aus

(Source: Penfold and Collins 2012) 28




Growth in the field
20 month old plants

— grazed by sheep

“ltliec=len Widdup, 2003
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Legume establishment s

Target: clover

Soil fertility
Soil test >8 months before sowing:
- assist legume est.

N = no (direct drilling?)

P =vyes (25-35 kg P/ha)

K = maybe (volcanic solls)

S =yes (11% in super)

Mo : trace — e.g. 140 g/ha — sodium molybdate










Wairarapa - P, K, Mo
(26/10/2017; Plot 25)
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¥ Botanical name: Trifolium subterraneum

¥ Three subspecies: subterraneum
brachycalycinum
yanninicum

#® Native in Western Europe — Mediterranean
basin — West Asia

#® Grown widely in Australia
#® Seed imported from Australia
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Sub clover - lifecycle University
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#® winter annual species

¥ establishes in bare ground in autumn

#® 90% of DM produced in spring

¥ buries seed late spring/early summer and dies

# N released to companion plants
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Autumn rain Summer dry

Spring

growth Senescence

@

Autumn-winter growth
|

Dry matter yield

Summer Autumn Winter Spring Summer




Subterranean Clover,




Direct drill before rain

Initial population for seed build up
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Cover crops in grapevines - Chile

Contained in sub clover and
90% of N~ burr medic is derived from

natural N, fixation

Period of rapid N mineralization in
soil organic matter coincides with
peak N demand by the vines

SPRING (bloom/fruit set)

(Source: Ovalle et al. 2006, 2010)




Cover crops in grapevines
Average N supply of

cover crop legumes per
136 kg N/ha year

N estimated to be
recovered by vine plants

f |
12_15 kg N/ha rom covsel:;;?yp egume

(Source: Ovalle et al. 2010)




Dry matter production of the components of
vines without or with cover crops
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Sub clover is winter active &) Lincoln
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Accumulated yield of clover monocultures at Lincoln
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Dry matter yields O Unerty
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Seasonal clover growth &}

Wet summer Dry summer

‘ Sub clover

|:| White clover

80

Growth rate (kg/ha/d)

Jul-04 Jan-05 Jul-05 Jan-06
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Pasture Mix &

10 kg subterranean clover
— E.g. Denmark + Woogenellup or Antas
1 kg Cocksfoot

* Can be grazed to accelerate release of nitrogen
* N release annually from plant death

Water breaks down organic material and releases
nitrate- which is the preferred form of N uptake
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Seed maturity
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~ Materials & Methods
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R g ~ ~ Paddock: HRAS, Lincoln University
SR s SOIl: Templeton silt loam

Sown: 26/3/2015

Design: RCB Simplex centroid
Species: ‘Base’ perennial ryegrass
“Tonic’ plantain
‘Apex’ white clover (coated)
‘Sensation’ red clover
Treatments: 23*
4 x monocultures
9 x binary mixes
5 x tertiary mixes
5 x quaternary mixes

e A _%.'? 2 QR G
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(*inc 4 with component species sown in alternate rows)

Replicates: 4
Total No. plots: 92
Plot size: 2.1x6.0m (12.6 m?)

Total sowing rate: 833 viable seeds/m?

v Irrigated
v Grazed post harvest
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Summer
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Accumulated DM vyield (t/ha)
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Average botanical composition
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Contribution of unsown species R
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Crude protein (%) !,me,iysxaixy
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Some key points W University
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* Higher sowing density — early ground cover,
suppress weeds but also clover

* Lower sowing density — delayed ground cover
(tillering/branching), more clover and weeds

* Conflict — encourage clover versus suppress weeds
and early DM production

* Ryegrass dominates but is N deficient!




Conclusions - Legumes &

57 Lincoln

-ix N from that atmosphere
Deep tap root that competes for water

Perennials - CHO and N below ground in
autumn — slower N release

Annuals establish in autumn die in summer
Beneficial insects from flowering?

Cut and carry and grazing options
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Soil moisture deficit 2003/04 & University
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