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1. Wambiana Trial
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Location
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John & Ronda Lyons
Wambiana Station
Charters Towers
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Deviations from mean annual rainfall

(Charters Towers; 3 year moving mean,;
LTA~650mm)
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Objectives

1. Compare grazing management strategies
under variable rainfall conditions

2. Demonstrate the benefits of
sustainable management




Measurements

Animal performance (LWG, CS)
Pasture condition and production}Today
Biodiversity

Soil and nutrient loss

Effects of fire




2. Design




Treatment

Stocking strategy ha/steer Adjustment
Heavy 4 none
Light g none
Rotational spelling 6 1/3 of paddock spelled
for wet season
Variable 3-10 annually on forage
(end wet)
Variable using SOI 3-10 available forage and
seasonal climate forecasts
(late dry)




Paddocks ~ 100ha




Delivery

Paddocks ~ 100ha

Clay
Texture contrast

Red / Yellow earths

SOl




Pasture Sampling

1 site: ~1 ha
~ 6 sites / Paddock ~ 100 x 0.25m? quadrats
100m
. aw______________________ ]
20 quadrats / transect
. aw______________________ ]
100m
. aw______________________ ]
a nw______ . __ []




B Pasture data:  Composition

Presence / Absence in quadrat  (Mar-May)

Add 100 quadrats = Frequency %

(every species)
~ 60 species within each major soil type

Analysis: freq at least 10%, In at least 1 Site




3. Analysis and Results

(GenStat)







Heavy stocking: July 1998 Heavy stocking: March 2005




Light stocking: March 2000 Light stocking: April 2006




Annual rainfall - Wambiana
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Analyses — Species frequencies

Biplots

Principal components

Repeated measures




BiPlots

Explore:  species composition change with
time and soll type

Demonstrated:
- Distinct soll-type groupings
- More variablility between years than within

GenStat:  biplot [method=princ]
dbiplot




Soll type grouping

Frequency




Yield
1998

1999
2000 #

2002

2003
C \

Rainfall
98-01 ~ > 600mMm
02-05 ~ < 400mm

Note: Sedges: wet soll




Principal components

Find drivers of species composition change

Calculate new species index and
Investigate trend over years

Demonstrated:
drivers are: 1. seasonal variabllity
2. grazing pressure

GenStat . PCP [method=ssp]




Principal components: % Explained

Component
1 2 3 4 5

Texture contrast 49 17 12 8 5

Clay 42 17 14 8 6




Texture contrast




Texture contrast
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Lag effect — 1 year after rainfall decreases

Texture Contrast

PC1

98 99 00 01 02 03 04 05

Year




Stocking strategy effect .. ?7?

Texture Contrast

PC 2

HSR LSR RR SOI Var

Stocking Strategy




Grazing pressure effect

Clay

D







Repeated Measures [arepmeas]

Same site, different animals — rep meas okay?
PC1l: only Time sig (p<0.01)

PC2: Stocking rate . time
TC: p=0.02; Clay: p=0.0.085

Clay: Heavy similar to other strategy’s in wet
but not In dry




Clay PC 2 Repeated Measures P values

C I ay P C 2 Actual Differences
Trt 0.397 0.108

Time <0.001 <0.001
Trt.Time 0.098 0.085
Light

Var

— RRest
= SOl

- Heavy




Graphics window:
Clay PC2 Window > Options > Saving Files

Ignore pen thickness when saving

Light
RRest
Var
SOl

Heavy




Clay PC2

Clay PC 2 Repeated Measures P values

Actual Differences
Trt 0.397 0.108
Time <0.001 <0.001
Trt.Time 0.098 0.085
Light

Var

— RRest
= SOl

- Heavy




Clay PC2

Clay PC 2

Actual
Trt 0.397
Time <0.001
Trt.Time 0.098

Repeated Measures P values

Differences
0.108
<0.001
0.085

/
/ 4

Light
RRest
Var
SOl

Heavy




4. Practical implications




Conclusions — Practical Implications

1 year lag effect for composition change

Variability: seasonal and grazing pressure
(add to literature discussion)

Heavy — similar in good rainfall years,
but not In poor




Biplot code

matrix coordmtx1
matrix vcordmtxl

"make plotting symbol blank so easier to see treatment labels"
text [val=67(" ")]blnks
biplot [method=princ;labels=solillab;vlabel=spplab]meas; coord=coordmtxl1;vcoord=vcordmtx1l

dbiplot [labels=soillab;viabel=spplab;vxtitle=titleZ;symb=blnks]meas;
coord=coordmtx1;vcoord=vcordmitxl

"to make easier again to read biplot"
"printing soil in different colours”
text [val=25(B),42("' ")]|Bx

text [val=25(""),21(C),21(' )]Cly

text [val=46(""),21(1)]1B

biplot [method=princ;labels=soillab;vlabel=spplab;print=singular,scores]jmeas; \
coord=coordmtx1;vcoord=vcordmtxl

dbiplot [labels=blnks;vlabel=spplab;vxtitle=titleZ;symb=Bx;colour=4;screen=clear]meas; \
coord=coordmtx1;vcoord=vcordmtxl

dbiplot [labels=blnks;vlabel=spplab;vxtitle=titleZ;symb=Cly;colour=2;screen=keep]meas; \
coord=coordmtx1;vcoord=vcordmtxl

dbiplot [labels=blnks;vlabel=spplab;vxtitle=titleZ;symb=IB;colour=3;screen=keep]meas; \
coord=coordmtx1;vcoord=vcordmtxl




Biplot code

"To get biplot with vectors labels as 2P, 3P etc and points labelled
as treatment number"

text [values="2Pg','3Pg',Ag,F,Leg,Oth,Sed,Wg]veclab
pointer [values=%2Pg,%3Pg,Aq,F,Leg,Oth,Sed,Wg]meas
text titleZ; 'Biplot 1998

matrix coordmtx1

matrix vcordmtxl1

biplot [method=princ;labels=trtlab;vlabel=veclab]meas;
coord=coordmtxl1;vcoord=vcordmtx1

dbiplot [labels=trtlab;vlabel=veclab;vxtitle=titleZ]meas;
coord=coordmtxl1;vcoord=vcordmtx1l




Historical rainfall patterns
(Charters Towers)
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Principal components results

Soll group PC1l&?2
%
Box 66
Clay 59

lronbark — Soft 68
lronbark — Hard 65







