“Building Resilient Farming Systems, 20107
Part 1: Spader
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Key Outcomes:

+ Spader generally produced a positive yield response (grain or biomass) on
sandier soils that had previously been clay spread &/ delved
# The inclusion of organic matter prior to spading generally improved the level of

response to spading
Enow your soils that you are spading; (mot recommended on shallow red loam
soils over clay where there is a sodic A2 horizon)

Trial Objective: To improve water use efficiencies of crops and pasture by reducing the
soil constraints that impede root growth.

Trial Duration: 2009-2010

Location & Farmer Co-operators: 5 sites; Upper SE Region

Lowan Vale {Groocock), Sherwood {Jaeschke), Western Flat (Ramsey), Willalooka [Lock),
Bordertown [Bordertown High School)

Soil Type: Various

Type of Trial:

Trial Design:

Fyure 1: der in achon:
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ook — Fowan Vole

The 2009 trial site, adacent ta the OId Landcare Project Site, has a very pood fertilicer
history and sail analyss from samples taken in Aupust HXE shawed na difference between
the different treatments with all the nuirents well n the adequate range.

PiEnt analysis onfamed this, with the ondy nuirient being in the maeEnal anpe beinge
manpgancse. This paddock has had a histary of delving ower a kang perkdd of time. | has alkso
had some deep injecticon of trace elements.

As the sal tests showed it has been transformed from a relatvely mfertile sand aver day
soil Iia a very fertilke sandy day sail which has been further enhanced with the
incorparatian o day 1o 35 on with the spading machine.

There was nd regxHsEe 1o treatment inwheat prown at the ANE harvest. This site had faba
beans estabished an it in X010

Due ta the norHesponsiveness af the 2009 site, 3 secand trial site an a less fertike paddork
was estabished i 20010 This paddock had been dehved and was soun o wheat.

21D Triedd Sir reudte

Table 1: ¥ Bsiablished Sie; Falma Bean prain yiekd A1 -

Treatment kefha * site There was a significant
- ol response in bean yield to all the

Fertiliser spread on surface 3029 S0 }

i - - spading treatments except the
Spader 2009 3763 96 single spaded treatment of
Spader 2005 ard Chyanic Matier 3504 14 2005 Soil and plant analysis
Spader 2009 and Fertiliser 3510 104 taken from this site does not
Nil 2INES Spader 20141 3523 104 explain why the response is
Spader 2009 and 2010 3751 111 ocourring. It could be a physical

response to a changed soil

Site mean (kg/ha) 3384 condition such as better

CV% 5.16 aeration improving nodule
Isd{0.05) 358.7 activity but this is very

speculative. The physical and

Table 2: 2014 Established Ste; biclogical changes in the soil
Wheat Vegetative Dry Matter {ke/ha): that result from spading need
Treatment kg/ha % site mean closer investigation and were
ey ] —— Lo beyond the scope of this

Ni 330 72 project.

Spader 1051 o986

Spader + Fertiliser 105EF MME

Spader + Organic Matter 1134 111 Dry Matter cuts were

taken on 17/8/2010.

Site mean DM(kg/ha) 1067 Mo significant

Vs 1242 difference was

Isd{0.05) 2481 observed between

treatments
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Table 3: AN Esiablished Sae; 2000 Wheat Grain Yield

Treatment kgfha % site mean

Mil 3468 95 Mo significant
Spader + Orzanic Matther Tm o difference was
Spader + Fertiliser 3701 101 observed between
Spader arm i treatments
Fertiliser spread J&60 106

Site mean (kg/ha) 3654

C\W% 4.96

Isd{0.05) 4259

Joeschice — Sherwood

There was @ regxHse N yepetatne yidld on all the spaded treatmends on this site i 2008
Howewer, the spader + organic matter treatment that kopked signifkcantly better than ather
treatments during the prowing season suffered with the besat of early Novembier 08 sa
that the vepetative proseth was ot reflected n prain yiekd.

Harlew srom n 200 weax cmen bite o a heawy stubhls and recidnal summer weedk that
had accumuiated over summer. Consequenthy the wheat did not reach its patential and the
trial was patchy. This was reflected n the larpe caefhicent of varation in the statstcal
analysis. Hoaever the Spader + aank matter treatmend was sipnifanthy higher in
yvepeiative yield and with the Spader + fertlliser was the best prain yielding treatment {but
o siatistkally sipnificant). There were na differences inthe soil or plant analysis taken
from the differemt reatments.

Table 4 laeschke Ba e yield 0
Treatment Yield (kg/ha] % site mean
Fertiliser spread 2457 83 Dry Matter cuts were
Spader piviz] m taken on 19/10/10.
Spader deep 2554 a3 The Spader + Organic
Spadier + ferilner Zris = Matter Treatment
Mil 2764 101 wias significantly
Fertiliser njection H7T1 105 differemnt.
Spader + organic matter 3372 123
Site mean [kgfha) 2748
C\V% 12.51

Isd{0.05) 602
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Table 5: laesrhikre Ha i el 2010

Treatment Yield (Kg/ha] % site mean
Fertiliser 5p_reaf:| on surface 2030 32 Mo significant
Fertiliner Inpertion 2105 -

difference was
il 2105 95
Spader Deep H7I o8 observed between
Spader 2184 az treatments
Spader and Fertilliser FED -] 10R
Spader and Organic Matter 2585 117
Site mean 2219
ChW%% 1% 47
Isd(0.05) 598.7

Homsey — Western Flai

Folkruwng the 2008 harvest, soil analysis (D -10 on) suprested that the organic Byer built up
under long term pasture was dispersed thrauphout the profile. With the kaw fertlity siatus
af the site the prain yiekd an the sraded treatments, even with added fertiizer, was kess
than the undishurbed treatments. The exce pltion was the spaded treabment with organic
matter which prew signiimantdy more vepeiatve prowth during the season and follkonsed
through with exira prain

in 2010 the site reverted ta pasture with Balansa dover being spread with the
superphasphate applkcation. Pasture mompasition camprised wHunteer bariey, ryeprass,
subclaver, balansa and mpeweed.

interestingly there were sipnifcant respanses in pasture preawth 1o all the sraded
treatments far the first 2 harvests during the prowing seascn but e the final one in
Octaber. This is cansistemt with the results in lueme at Willalooka and has often been the
ase I lime triaks in the Sauth East where pastures respond early in the prowinge season but
1hs resporse Froswrs out nthe spring.

Treatment DM (kgf/ha) % site mean There was no difference
Mil 562 64 in the soil analysis
Fextilcer sprecad =15 [ between the treatments.
Fertiliser injected 651 74 In addition a suite of
Lirea 20089 b 5 biological soil samples did
Spader + fertiliser 933 106 not identify what was
Spader 1217 138 responsible for the
Spader + organic matter 1514 171 growth response. in the
plant samples there was
Site mean 88318 an increase in the Total M
CV% 1678 concentrations in
1sd(0.05) 288 Vol un_teer barley plants
growing on the spaded
treatments.
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Tahle 7: _ ") A1

Treatment DM [kgfha) % site mean
Mil 387 61

Urea 2009 445 1

Fertiliser Injection 483 76

Fextiliver Spread (=1 a3

Spader + Fertiliser 738 117

Spader 912 144

Spader + organic matter 943 149

Site mean 632.4

CW3 16.92

Isd[0.05) 186.3

Treatment DM (kg/ha) % site mean N.r.:l signiﬁni.mt
Fertiliser Injection 1921 B8 difference in
T | O - the final
Fertiliser Spread 2015 93 pasture outs.
Ures 2008 m07s o

Spader + Organic matter 2232 103

Spaiier + Fertliser TIE4 104

Spader 2719 125

Site mean 176

C\% 20.64

Isd[0.05) 782
Lock — Willafooka

in 2B the tral results were presented as drymatier harvested because the barley was
harvested with the rest off the paddock. The spader + Tertilizer and spader + arganc matber
treatments ndicated a vepeiative response during the proaing seasan with some
candributian from the undersown IHEme.

The site was spread with araund 250 tonnefha af day prior ta spading, which may explain
why there was el a reduction in yield with the spading treatment which may have been
expeded with the surfere acrganic matier BEyer being buried and assodated nuirition af the
soil being diuted.

in 2010 the lucene prew sipnifcanty better on the spaded treatments early in the season

as shomm by the Aupust harvest. Howewer there was na signifiant response at the later
Octaber harsest There was no diiference n soll or plant amalyss betwesn the Inestments.
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Tablke 3: Lock Dy mr[HEIM

Treatment DMikg/ha) % site mean
Fertiliser injection 272 70
Fextilier spread pt, 1 FE
il 267 L1
Hipped ¥ L m
Spader 485 124
Spader + fertiliser 443 125
Spader + organic matter 6538 1659
Site mean 391

C\% 11.87

Isd(0.05) 813

Tahle 14 Lock Dry matter fkcfhal 29 Octaber 20041

Treatment DM{kg/ha) % site mean
Ripped 1578 92
- +. S 1573 +2 Mo significamt
Fertiliser injection 1644 =11 difference betwaen
treatments.
N 193 ) e
Spader 1745 102
Fextiliser spresd 130 10%
Spader + organic matter 1977 115
Site mean 1717
CV% 122
Isd(0.05) 3605

Borderfown High Schoo! - poaddock 2
The soil type at the High Schoal farm is a red foraown loam aver day with an inoeasng level
of sodium down the sail prodile.

in (B at the seasorral break, the soil was only wet 1 around 10 cm when the site was
spaded. Ths was ki ideal and the spader broke @ number of chans on the rear raller.
Her@ause af the breaked owns the seeding of oats was imermuped and there was patchy

emergence and oop prowth with no response 1o treatment

The pypsum treatments should ave both been responsive with the sodc nature af the
underiying day.
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Table 11 Faba Beans srain yield 2010

Treatment Yield (kg/fha)
Fertilizer spread on surface 1395
Ml 162
Spader and gypsum 1671
Spadey 1756
Gypsum spread on surface @ 5 T/ha 1816
Spader and arganc matter 1834
Fertilizer injection 1926
Spadier and fextiliey i
Site mean 1764
Cvha 14.43
Isd[0.05) 441

Borderiown High School - poddock 8

in 2B similar difficulties were encountered with this site as for the other High School Site —

% site mean

SR

Mo significant
difference between

treatments.

paddock 2. Wheat was plamted bt was unewen in prawth and there was no resgeese o
treatment. As an be seen n the phota beknw the sodic day roupht up from the AF Sail
harizon impeded drainape an the spaded treatments and the 5 1on of pypsum appied and
spaded did not overcome this prabdem in the farst year.

in 2014 there was na drymatier response involunteer pasture o treatment at an Octaber

harvest.

Tabie 11 Pashae Dry Matter [kpfha) J6th Dctaber 2010

Treatment

Spader + crganic matter
Fextiliser spread

il

Fextiliser injertion
Gypsum
Spader + gyproum
Spader
Spader + fertiiser

Site mean
C\W%
Isd(0.05)

DM(kg/ha)

41e0
4426
4641
4rrm
4965
5000
5135
51ox

AB00
1399
1170

% site mean
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o2
a7
10d
103
106
107
108

Mo significamt
difference between
trezatments.




in summary far the shallow red loam sails ower day, spading = nt
reccimmended.
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“Building Resilient Farming Systems, 20107

Part 2: Irrigation Area Sampling
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Irrigation Area Somphng

The soil sampiing pragram has ontnued at kahn Fry's in 2010, Ths was parbculary vakahe
#s It reinforoes the ANS season that was the first sampling undertaken n the program
where near averape winder rain helped flush acumulated sait down the profle under the
ETgatian systems. Nat andy did the surface salinities decrease but those deeper down the
soil profike shawed a dowrnasard trend.
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“Building Resilient Farming Systems, 20107
Part 3: Sail Phozpharous on Wolseley Cracking Clays
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Do from Wolseley crocking dioys

With phasphorus fertilsers beoming more expensnee and limited with Tme i is wery
important that we leam e about ther behaviour and asailabiity inour soils. in ths
project scime initial wark was done o determine what the fate of applied phosphons
fertilser was and how this moukd help with future ferdlser dedson making.

Using the standard soil test measure [Cobwel P] a number af tormelEtions were apphied. The
siranpest was to Tadal P After determining the relationship for particular sal types this has
the peiential for farmess o understand the dynamics af P in their sails and help budeet
fertilser dedsion making.

Relationship between Total P and Colwell P-
Wolseley cracking clays
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Ths s data from 22 sites ower 11 propertes.
Signihicant correlations. were made an these soils between the soil's phaosphorus
buffering @pacity and the sai's content af “reactive™ aluminum [Extracted using
ammanium axaklste], exchanpeabke @kium and free ime. Sight differences protrably
dmaunt for scime of the "noise™ 1 the midde of this praph

* Gptsame baseine informatian an yaur sal type - "Reactne=” Fe and Al, CGGOO3,
Phosphornus Bulfer Index. These all indicate the strength with which a sail will hold
amob P_

¢ Sart measuring your P balance with Total and Colwell P o penerate riobust

information 1o marape P using a P budget approadh.
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“Building Resilient Farming Systems, 20107
Part 4: APSIM and Crop Water Use in Wheat
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APSIM and Crop Woter Use in Wheat
This trial was Euhlished D see whether Soil Water Mmitnring Devwires data oould be

=2 yry ard 1 oot A oy ousel waold fo T e e et s LA fo st L
SR e A RS ST TN T ra T ey e Fa Fama 1y I_I.-.'II-E I TR FCOL o e L L Sy SLaRLa-

Results from this trial were not onchusie, partly due 1o the seasonal conditons
experenced during grain fill in both 2008 and 2010, However same Iimportant lessons
were learmt
* 5ensor plarement
Data neerds 10 be olleded fiom the entire oot 2one and a sensor shauld be placed
beyond the Eely oot 2one 1o monibar dramage as arment cakulations assume that all
Frowing seascn rainfall contributes to yield
¢  Asskling mandpement decaskns
Data is likely 1 be mxwe useful in marginal seasanal monditions when split
appiEtions of fertiliser require preaber onsideratian.
¢ Soil water content 3t SCAing
in annual oopping systems devires. shadild be installed directly after sowing ta
provide aurate results for nital water content and @librated with samples far
aluating pravimneinc water oHbent.

Pote=ntial Benefts

¢ Assess the pifect of sall and oop manapement practioes on Ranfall Capture,
infiltration and Drainape
¢ Crop Foreaasting and Maidelling

118




Pubficotions ond Fxlension

3 publications hawe been produred with funding from the program:

Snil Water compendium — an identikit for determining the sails water properties. {Baley
200

The 5ail Book — Represpniative sails of the Upper SE {Rural Solutions 584 20T
Assessing Wheat Crop Water Lise — Lsing soll water moniioring devices in drytand
apricubure. [Ferk 21109
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