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LU Dryland Pasture Research

1) Farmer survey (1998 — 1 Masters)

2) Directed Experiments:

19 PhD

9 Masters
18 Honours students
25 interns (9 countries)

3) Science and Modeling — (2000 — present):

40 international journal
80 conference



Lucerne issues

A) Pests and diseases — 1980’s

e |Largely overcome by new cultivars

B) Which deep-rooted species?
e.g. chicory, lucerne, red clover



Lucerne issues

C) Lambing time
e Average 23% higher but 3-weeks later
e Ewes and lambs on lucerne pre-weaning?

e 10% flowering — basal bud formation



e 65-437 mm irrigation
e 7-10 day measurement interval
e 6years

Source: Brown et al. 2003, 2005



Measurements

Light Soil moisture

environment
Chemical Analysis:
-N (shoots and roots)

-Starch in roots
-Soluble sugars in roots

Photosynthesis

Others:
- SLW

- SPAD
- Chl,,,
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Ryegrass/clover vs. Lucerne



Soil water extraction: Species

Water extraction (mm)

Soil depth (m)

Lucerne has 85 mm
2 . v Ryegrass | more available water

Source: Moot et al. 2008



Photo: D.J. Moot

Good science is repeatable
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Original APSIM_Lucerne prediction
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Vegetative growth
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What's going on down there?



Photo: E.I. Teixeira

Lincoln University

25 days resting
3 days grazing

Block 1




Tap root dry weight (t /ha)
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Model maker

Source: Teixeira et al. 2009



Root dry matter (t/ha)

Adjusting Rm for the best fit
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Predictions of shoot yield
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APSIM Lucerne Validation

12000
—
g0} Gansu data
{ 10000 @® Observed
2 [ === Predicted
- 8000 - l":
oo ]
4 i [
I r
S ’I 7 :
T 6000 d'q l
Q | .
— I 11
> 4000 Pl @1
E ot | ' | lI
@) | I 11 1
[ I 11 i
-C 2000 A I TR a .
| | 4 e &
¥p) 1 1 I 1L, 7 ,l "
1 1 )=~ I | I ,I ] | 11 I
|d| 7 ! n,” 1 1 T 1.4
oW 2l tmm=r  y ¥ bemm (0 ==
1/1/01 7/1/01 1/1/02 7/1/02 1/1/03 7/1/03 1/1/04
DEIS

Source: Teixeira - unpublished






Lucerne research outcomes

1) Identified lucerne as “God’s Plant”

2) Quantified the interactions of lucerne and its
biophysical environment - APSIM

3) Validated science with independent data sets

4) Trebled (?) lucerne seed sales
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Pasture Growth Rates — 2 yr mean

Mean daily growth rate (kg DM/ha/d)
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DM vield (t/ha)
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The Nitrogen gap
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Soil moisture deficit 2003/04

Rainfall (mm)

Deficit (mm)
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Nitrogen deficient pasture

1000 kg N/ha
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N applied (1000's of t)

Nitrogen fertiliser use
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Experiment 4 - ‘MaxClover’



‘MaxClover’ Total DM Yields

(to 30 March 2011)
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RG/Wc pastures

Unsown species
<5% in Year1 >45% in Year 6

Summer
Year 4

Spring
Year 2

Annual grasses
Taprooted dicot weeds



Accumulated DM (t DM/ha)

Spring WUE: legume = (nitrogen)

=@= |ucerne e 30 kg DM/ha/mm

= 8= Grass/clover
== Grass only S 4 20 kg DM/ha/mm
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Water use (mm)

Source: Moot et al. 2008



Sub clover — grazing mgmt



Photo: Jo Grigg

Tempello

Sheep prefer 70% legume, 30% grass
Overdrilling Ates et al. 2010



Balansa clover — seed bank



Managing the balansa seed bank!
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Key dryland extension messages

e Lucerne —if you can, grow it!
e Physiologically, N not H,O limits growth
e Cocksfoot survives but is nitrogen deficient

e Sub and balansa can be managed with CF



Over grazed — high erosion risk - Peru
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Grazing Is not grazing mgmt



Over grazed — high erosion risk - Marlborough

Problems have common solutions



SERVANT LEADER
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Photo: D Avery

ugh

Marlboro

Spring = animals



Autumn = flowering plants

niversity

Rotation 4 Pre-graze

Photo: M Smith
InU

Plot 6 (28/2/08) 2.0 t DM/ha produced in 51 d

Lincoln
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Deer = no risk of bloat



How to manage water

rsity
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146 Field days since 2007



145 rural news articles since 2007




Integrity & Trust



SI Farmer of the Year 2010



Photo: DJ Moot

By 2030 - Drier:

Drought — increased duration and frequency
Warmer winters



Lucerne + cocksfoot — 350 mm






Research questions 2012 - ...

Animal and pasture production and persistence
Lucerne vs. luc/grass — N use, H,O use, quality

Management of annual clovers in mixed
pastures, N cycling, WUE.

Role of Caucasian clover
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Soil pH & exchangeable Aluminium
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Source: Moir & Moot, 2010
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Caucasian Clover

Supply chain management!



N B~ 00

kg perennial RG
kg Caucasian clover

kg white clover

Source: Hurst et al. 2000



Gland clover

Soft seed please!






Which rhizobia are in here?




Source: Wigley et al 2012



Conclusions

 Specific technical solutions and ongoing extension

* Dryland annual and perennial legume research across
diverse topography

e Collaboration welcome!
e Publications in NZGA on web + LU website?!

* Insufficient graduates to meet the research needs?
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