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Disclaimer

The information contained in this report reflects the results ofjoimg on farm investigations at key trial sites and the
integration of new technology and irrigation management approaches. This includes general statements regarding trends,
scientific results, approaches to irrigation management and the implications tfrsm management decisions.

As such readers are advised that this information may be incomplete or unsuitable for usage in other areas or at otAer sites.
such the Riverland West Local Action Planning Incorporated does not assume any liability odl avtyatsoever resulting from
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1) Introduction

In 2009 the Riverland West Lodadtion Planning Incorporated was successful in gaining a $33,700 Next

DSYSNI GA2Y CINXAY3 ANyl G2 KSELI AG RS@OSt2LI I W, 2dzy3 L
region is comprised afpproximately 17,84Bha of perennial horticultur@nd the previous work of the RWLAP in

2007/08 through the formation of an initial Young Irrigator Grodgterminedthat local young irrigators were

keenand found it beneficialo generatediscussiorgroups, or a means of gathering together to assesgation

industry and resource issues.

¢tKS 4S0dzNAy3a 2F (GKS bSEGDSY 3aANIyid KFra SyloftSR G(KS F2N)YI
known with a contact listing of some 28 local irrigators. Of these irrigators an estimai2d dée active ad the
YSYOSNAKALI A& LINPINBaarAgSte ANRBgAYy3I a GKS INRAzZLIQA 62 NJ
immediate region.

To put the Riverland West region in context it is an area comprésimgnd272,064hectares with a semi arid to

arid climate. Rafall is generally below 300mm annually and rates of evaporation which can e2086dhm per

Fyydzy YSIYy (GKFG GKS NBEIA2yQa az2Aifa ljdzaolfe agAy3a Ayidz |
irrigation. The Riverland West region is essentiatintained within the greater SA Murray Mallee, a largely cleared

region which is focused on dryland cereal, legubrassica and pastoral crgmd livestock production.

CNRBY | 3S2f23A0Fft LISN
are heavily dominated by aeolian setints,
especially fine red sands which arewerkings
of earlier alluvial, lake bed and marine
sediments.

The marine past of the region has specific
significance to this project as the extensive
bands of calcium carbonate and sheet limestor
still form mnsiderable constraints to rootzone
depth and soil moisture holding capacity in mo ¥ e
parts of the irrigation districts, dependent on  Figyre1: A characteristic riparian view of the RWLAP region atayille
topography and proximity to the river valley {!® ¢KAE aSOGA2y 2F (GKS wAODSNI A
itself. incising into sandstone and other alluvial and marine sediments has
occurred over millennia.

R % AR

CNRBY Fo62dzi GKS mdcnQad 2y él NRa Al ¢ lreGionRhatnadea@ssliNGS R K NB dz3 |
groundwaer inflow into the region wasa threat to long term River Murray water quality in the State. By the

Mpy nQad Al KFR 0SSy RSGSNNYAYSR (KIFIG ¢gKAfAal GKS AyTFt22ga
Riwer system (where they naturally terminate) was being driven by excessiyation recharge.

Recharge from the clearance of dryland vegetation is also suspected of causing elevations in the regional

groundwater systems. As such the period between the $38the present has had a high focus on minimizing

drainage from irrigation areas and large scale engineered solutions to preventing saline groundwater flow the

main channel system.

Riverland West Local Action Planning Association Inc.
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The hot dry summers of the region combined with the low summer humiditigsthe availability of surface water
within the River Murray have made the region a favourable fruit growing region with lower fungal disease risks,
but correspondingly irrigation water input requiremerdse high

Key crop types grown in the region amne-grapes, various varieties of citrus and nuts as well as annual vegetable
production.Virtually all irrigation systems are pressurized with water either being directly drawn by the irrigator
from the River Murray main channel, or in a trust deliverstesn directly from a pressurized main connected to

the A NNJA InhiriigledAgBuch most on farm irrigation delivery systems are either drip or similar to a micro
sprinkler in configuration, being construed as .3 and .5 of a wetted pattern respectively.

The Riverland region in general has been rocked substantially by the effects of the drought which has persisted
since around 2001. The onset of restricted allocations which commenced in around 2006 together with the inflated
price of leased temporary watédias created issues with profitability and the sustainability of horticulture within

the region. In more recent times the unbundling of water licensing system and the development of the Murray
Darling Basin Plan has likewise created angst, if not unogytad the minds of those whose drive is to continue as
horticulturalists.

As such the initial expectation of-ferming the group under the NextGen grant process was undertaken with a
degree of confidence, but with some concerns related to the likelyuaktis of growers young and old to the
formation of such a group. What has materialized is by contrast a group of young and positive irrigators who in
their varying on farm roles and age categories have a clear resolve to adapt to change and to remaiandabl
successfuinto the future.

This has made the role of the two main project

02 2 NRA Y {2 NI agemployedifedtlyg by !
GKS w2 [ !t dzydAf akKS G221
upper south east and secondly Jeremy Nelson
employed by the SottAustralian Murray Darling Basit
NRMBoard Y dzOK Y2 NB SI &8A SNE )
willingness to learn, participate and exchange -
information and ideas has greatly influenced the
success of the group to date.

A key focus of the group has been to introduce the
INR dzLJQa LI NIAOALI yida 2 : ‘ .

that they would be less familiar with, specifically key Figure: rt of he YIG group on tour at Léwer Murray
natural resource management and policy issues Robinvale, June 2010.

combhned with an irrigation practice focus aimed atvisiting and developing fundamental best management
practice irrigation principles.

e

Water,

Added to this has been the additional introduction of the utilization of newer kinds of technology, such as on farm

extracted soil water conductivity testind:he connection with the South Australian Murray Darling Basin NRM

. 2FNRQ& LYLINRPGAY3I LNNAIALGAZY 9FFAOASYyO& tNR2SOG IyR (K!
group direct exposure to accredited tramg in the irrigation industry as well as support and advice throughout the
development of key project activities.

Riverland West Local Action Planning Association Inc.
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The on farm trial work that has been developed has enabled group recognition of the use opthmesgles and
technologies. fie results ofthe trial work are contained in sectior2.

Another key activity of the group has been fact finding tours. Overall two tours were conducted, one to the Waite
Campus in Adelaide to overview progress with State based horticultural and related policy refeasdtond to
interstate irrigation regions to see how other irrigation regions were adapting to change and also to speak to
people involved in major resource management and planning. During this trip a representative of DAFF was also
met to enable directliscussions between the YIG group and the agency body responsible for enabling this project.

¢KS LD 3INRdzZL) aAyOS GKS FAYAAKAY3I 2F GKS FANRG LKI &S 2
activities. The first year which had a highde®n establishing relationships, focus and trust between the Project

/ 22NRAYFG2NRA | yR GKS 3ANRdzZL) KFra y2¢ aSi FyR gAGK GKS S;
cover new ground and to improve the structure that was developed initseyfear.

2) Summary of activities and outcomes 2009/2010

This section covers the progress against the major activity headings and provides extra detail on each respective
activity and the associated outcomeéFhis can be read in conjunction with therimal NextGen project report.

Initial development of the YIG group

The initial development of the group was commenced in August 2009. A combination of mail outs and phone calls
from the first coordinator (herself local) resulted in the formation of a grofipround 12 contacts all up. The first

main activity that Anna undertook was a group survey to assess the skills, priorities and viewpoints of the group
members. An analysis of the key points of this survey resulted in the ranking of the followingaisquresities at

the outset of the projectoutcomes record the achievement against each priority

YIG priorities for 2009/2010 Rating Outcome

Industry training opportunities identified and promotec

Fertilizer usage and rates 14 within group, selected LDQ& | 4GSy RSR

Two financial training sessions held with the YIG grou

RS ETEE] Mg SmEs o by Rabobank. Further training will occur in 10/11.

Workshop held on the 19/3 + tiigite setups and group

Soil management/leaching/salinity mngmt. | 12 interpretation of the results.

Department for Water representative on committee
ensured group was kept in the loop with major policy
reforms + interstate tour group met with MDBA on
Basin Plan.

Policies affecting irrigation 11

Department for Water representative provided update
Water trading 11 on water trading from the perspective of the water
licensing department.

EToworkshopsheld in the region in May promoted to

IMFEET SeiEE PR s 2 the YIG group, IRES pagk not pursued through the

Riverland West Local Action Planning Association Inc.
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group.

Drip irrigation system maintenance course held in

Irrigation systems and maintenance 9 September 2009,

Promoted through a variety of means, the Weather
Irrigation scheduling techniques 8 Station Data Interpretatin workshop (Sept 2009),
group meetings and trial sites.

Whole farm planning 8 As per business financial management.

As per course held in September 2009. Low attendan
Weather station data interpretation 7 at this time should be backed up with anen of the
course in 10/11.

Largely derived from the trial works and the

Soil moisture monitoring techniques 7 sharing/interpretation of the data.

Drip maintenance 5 As per workshop held in September 2009.

Figure3: YIG group priorities for 09/10 @wn from a group survey

Quarterly Meetings

A total of 4 group meetings were held with the group, excluding tours and other activities. The major consideration
in engaging with the group is the inability to convene the group due to harvest and cro@mtialticommitments
between December and March of the following year, equating to around 4 months out of 12 that are not available.

Convening the group between July anc
November was essentially handled by
0KS 3INBdzLIQa FANRGG
She succeded in the initial YIG group
meeting and the deliveryith Noel
Johnstonof the Drip Maintenance and
Weather Station Data Interpretation
workshops in September 2009.

After consulting with the group and
FAYRAY3A (KFG Y24
to convene duing the months of

Januaryg mid March the next meeting

was hel n the 1®of March 201 n Figure3a: Members of the YIG group after the March 19 2010 meeting, from left to
ashe d_o the .50 arch 2010 and right, Zac Caudo, Adam Hall, Steve Liebich,éawnold, Justin Loffler, Jeremy Nelson

then again on April the 3 Jim Thompsorand Justin Delazoppa

The final YIG meeting for 09/10 was held whilst on tour in Albury onther2s®.

Riverland West Local Action Planning Association Inc.
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The quarterly meetings had small beginnings have grown to a regular attendance of at least &5h
irrigators, which represents a substantial outcome in conjunction with the fact that new participants continue to
join in on meetings.

The outcomes from these meetings have been numerdus can be summarized as follows:

e 4 guest speakers presentedth knowledge dissemination on key irrigation related topics

4 training workshops were delivergd of which are accredited

e Results of trial work were discussed

¢ Identified policy and resource management issues were discussed
e Group planning for activitiewas achieved

e Group feedback on issues was discussed and individual issues resolved

Workshops & training

A total of three on farm irrigation improvement workshops were delivered, plus a workshop on business and
financial management.

The first two irrigatbn workshops delivered in September 2009 (which could have been better attended) were
Drip Irrigation System Maintenance and Weather Station Data Interpretation.

These courses were delivered by Noel Johnston of the South Australian Murray Darling BaSioaM&Nh April a
FTNBS"2RNABK2LIQOQ 6Fa LINRY2GSR 0& wdNI f {2f dziAdhe/ue {! T (KA
of ETo as a scheduling tool was covered in the Weather Station Data Interpretation course and will be further

promoted in cofunction with the use of an Excel based ETo tracker tool in the 10/11 growing season.

Outcomes from workshops and training

e CAOPS ,LDQa GGSYRSR I'yR O2YLX SGSR GKS 5MJata] LNNAIFGA2Y
Interpretation workshops;

e Twelve X DQ& I thelBSshes§Nanagement Workshop run by Sam Johnson of Rabobank;
e {AEGS8SY _LDQAa FGGSYRSR GKS {2Af {FfAyAGeE alyl3adysyid O

e | KIYyRTdzZ 27 RuraDSdHtions $A r&Eyor@kRhopihglGin May.

Riverland West Local Action Planning Association Inc.
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Tours

Two tours were held in thedJ10 period. The first tour in December 2009 was aimed at providing more group

insight into current South Australian horticultural research and development, including research on climate change
that is occurring in the State. For this purpose the groujieds/Vaite Campus, part of Uni SA and met with a

number of presenters.

Ben Pike/Michelle Wirthensohn/Brian Loveysprovided a combined tour of the research facility, including
discussing plant research and development into wine grapes/almonds and stoneréps.

Sigfredo Fuenteg delivered two presentations, one on specific research into varietal characteristics of wine grape
berries under varying growing conditions and the other on rates of carbon sequestration in woody tree crops in
altered atmospheic housing conditions.

Professor Wayne Meyeg Delivered a presentation on the climate change in the Murray Darling Basin and the
potential ramifications for irrigators into the future. This session had a high question and answer component
designed to bud discussion around key issues.

The second tour which went interstate evolved from discussions with the YIG group at meetings in March/April. As
most of the innovative sites in the immediate area had already been visited it was felt that it would be rateh m
profitable for the group if some of them could go and see (in light of the drought and the evolving Murray Darling
Basin Plan) what was occurring in other irrigation districts.

As such the secondary interstate tour took shape throughout April/May.
YIG Interstate Tourg June 22 25, 2010

The group visited the following areasd sites

Robinvaleg Lower Murray Water,
Scott Barnes

The group toured the new major
headworks site adjacent Robinvale
and met with local growers and
water managers to discusle new
infrastructure and water delivery
arrangements in operation in the
district. This was a good opening ‘ :
event for the tour and local grower iFigur4: (Left)Scott Barnes and a Ioal grwer displthe new on farm take offs for the

interaction between the groups was new Lower Murray Water irrigation supply scheme in the Robinvellstrict, (Right) a
very beneficial. snapshot of a section of the new headworks at the Robinvale site.

'ETo or Evapotranspiration data is essentially forecasted cropriete during thelaylight hours when plants actively transpifRRegional
1dzi2YFGAO 2S8SFGKSNI {dFGA2ya 0!2{Qav LINPOPARS NROdzA( Olofaludtabled A 2y a
cropcoefficient (to make it relative to #hcrop type in question) enable growers to estimate theoretical water loss from the soil profile, (based
on Readily Available Water content) herarabling irrigators techedule irrigatiorevents

Riverland West Local Action Planning Association Inc.
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Barmah Forest, Parks Victoria, Bruce Wehner

¢CKS GNRALI G2 . FNX¥IK C2NBa
with their first visit to one of the major icon site$ the
River Murray system.

The Barmah Forest constitutes some 30,000 hectares
mixed red gum forest and native sedgelands. The site
enormous ecological value and the tour participants
were able to see first hand the kinds of biodiversity tha
the greater River system supports.

o el Bruce Wehner discussed the dynamics of flow
Figure5: Thg Barmah Qhokethe ramifications of the clmkg on the management within the Barmah site and described ho
flow dynamics of the River Murray system were a key discussion he B h chok . deli furth
point during the site visit. the Barmah choke constrains water delivery further we

Yarrawonga Weir

Although no Goulburn Murray Water reps were available Y& group spent time looking at the Weir and the
associated Mulwala canal offtak€he Mulwala canal was of significance as the group visited Deniliquin and the
associated Deniboota Irrigation area.

Hume Danx, State Water, Graeme Hind

The Hume Dam visiind discussions surrounding Basil 3% e
water shed dynamics, conveyance, rates of refill and \
matters related to other tributaries of the Murray

Darling system was a very important part of the tour.

DN} SYSQ& SELISNASYyOS &
engineeringoackground combined to give the group a
much more accurate appreciation of how climate can
affect the annual refilling of the Hume and Dartmouth
dams.A high proportion of the tour participants found EESSE= _ _
this visit the most beneficial part of the overall towee F'gurea'_Graeme H'm_j of State Water prov'de.d a wealth of

. . information and practical management experience around the
YIG feedback that follows this section. major storages of Hume and Dartmouth dams.

Albury ¢ Department of Agriculture, Fisherieand Forestry, Angela Byron

After visiting Hume Dam the group convened in Albury at the AlRarypmercialClub for an evening meeting with

the Department of Agriculture, Fisheries and Forestry and the Murray Darling Basin Authority. Two

representatives, oa from each organization were invited to present to the YIG group. The DAFF representative
ly3aStl . @NBysX LINBaAaSyGdSR 2y WwWoy3al3aAay3d gAGK D2@SNYYSyaQ |
development of the MurrayDarling Basin Plan.

The evenig also constituted the final YIG group meeting for 09/10.

Riverland West Local Action Planning Association Inc.



Young Irrigator Project

Figure7: Members of the YIG group, (from left), Jeremy Nelson (Group Cioaitdr), Steve Liebicland
Ramon Thompson met with Lynda Pollock (MDBA) second from right and Angela Bp#iRH far right).

Deniliquing Murray Irrigation, Michael Pisasale

| L
Michael welcomed us into the Deniliquin irrigation are | feae.
and provided the YIG group with a detailed overview " .
the operations of this district, which by contrast to the :
Riverland region has ~3,008K0a 2 F S| NI K
supply channels.

aAOKI St Qa LINBaSydlaazy L
good insight into how constrained these systems are
major change economically and why the optimization
these schemes through rationalization is the most
realistic option. A brief site visit to the neighbouring
Deniboota irrigation district was also incorporated intc
the visit.

Figure8: Michael Pisasale of Murray Irrigation provides the YIG
group with a comprehensive presentation on the districts irrigation
delivery systems and modernisation programs.

Cohuna, Northern Victoria Irrigation Rehalidtion
Project¢ (NVIRP), Paul Lacy

Paul Lacy introduced the group to the Northern
Victorian Irrigation Rehabilitation Project which is
currently seeing major reconfiguration of land use an
the water supply systems in several Victorian Irrigatic
districts.

This visit provided the YIG group with further insight
into the processes behind district reconfiguration, anc

i e S 2 e T oy the future of resultant water savings generated throu¢
Figure9: A backbor.le of the. supply systemlln the upper backgroun( the project.

shows the connection to this new telemetrically operated sluio#
take near Cohuna in Victoria

Riverland West Local Action Planning Association Inc.
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Swan Hil] Goulburn Murray Water, John Ginnivan

The final eveningfahe tour was held in Swan Hill with John Ginnivan of Gouldurray Water. John spoke to
the YIG group about his joint role as an architect in the development of the NVIRP program and the desktop
studies and modelling methods used to determine whereanggitionalizationand reconfiguratiorof the

Northern Victorian Irrigation Districts could be achieved. The group spent considerable time discussing the
decision making process and the ramifications of changes and changed land use.

Overall both tours werevery beneficial, especially the second tour. Key outcomes gained from the tours were:
e Improved appreciation of basin water sharing arrangements and key policy and planning processes;

e Improved appreciation of the constraints to change and developmentheratrigation regions within the
greater Basin;

e Improved knowledge on the operational characteristics of interstate irrigation areas and the operational
dynamics and key crop types and production practices of differing irrigation areas;

e Better appreciatio of potential future climate changenpacts on Basin water resources and potentially SA
water entitlements;

e Improved YIG appreciation of the grant process and the opportunities for the group;

e Improved cohesion as a group.

YIG group feedback on the intetete tour

As part of the wrapping up of the second interstate tour interviews with the participants were conducted to
establish what each individual had gained from the trip. The trip also marked the final YIG group meeting for 09/10
andtheend ofthe DAF Fdzy RSR O2YLRYSyd 2F GKS INRdAzZLIQa | OGADBAGASED

Jeremy Nelson, YIG group Coordinator, BerriShe, LD 3INR dzZLJ KF & 32aG |
activities and the interstate tour has really cappbis off by adding a lot of clarity on key basin
scale resorce management and irrigation industry issues. The tour was structured to provide :
balance of natural resource management and irrigation issues, including policy develemment
that participants could get a feel for how Basin conditions and managearerdffecting and likely
to affect the irrigation industry into the future

Henry Crawford, Irrigator, Waikerie SAThe interstate tour was excellent, in particular visiting
Murray Irrigation at Deniliquin which is enormous (~3,000 kms earthen chgntes interesting to
see the kinds of issues that other irrigation areas are enduring and to realize we are all in sim
situations despite the differences between our irrigation areas. The tour could have been furtt
improved by more meetingswithNRE ¢ SNB (2 NBIFffeée 3ISG GKS w2
change that we witnessed is meaning for them.

Riverland West Local Action Planning Association Inc.
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Aaron Thompson, Irrigator, Ramco SAguess that wéave tended to blamapstream irrigators
in the pastfor contributing topoor stream fow in our neck of the woods, but after visiting these
districts | now understand that these growers are in the midst of enormous change arklishat
change is all geared at achieving the best possible outcdrfmsnd the trip to Hume Dam really
benefigal as it answered a lot of questions that | had in relation to the effects of rainfall on the
of dam recharge.

Adam Hall, Technical Officer Yalumba Wines, Waikerie- S#dundvisiting Murray Irrigation
highly beneficigljust the sheer sizeardOF €t S 2F G(KS ANNAIAFGA2Y aR
real surpriseAlsovisiting the Hume Dam and discussing basin storage issues with the people
involved in the management of the storages was very worthwBitelllurn-a dzNNJ & 2 | {0
presentatia on irrigation district reconfiguration on the final night was also very thought provo
as we are experiencirgimilar issues in the Riverland ough Australia

Craig Alm, Irrigator, Moorook SAl really enjoyed talking to all of the differentesand group
representatives and getting a better feel for the critical production issues that irrigators in othe
regions are dealing with. | also found the irrigation district reconfiguration work occurring in th
Northern Victorian Irrigation areas ertmely interesting and believe that this kind of work could
well applied in the Riverland.

Steve Liebich, Irrigator, Cadell SAgot a lot of good take home information out of particpating ¢
the interstate tour, particularly from the guest speakarsl presenters. Until you come to anothe!
NEIA2Yy @e2dz NBrFftfte OFryQd 3ShG Fy | O00dz2NT GS L2
apparent that the irrigation industry within the greater SAMDB is collectively undergoing majo
change and we aralso a part of that change and need to adapt with it. | hope that the YIG gro
will seek to further relations with the Minister for Agriculture into the future.

Ramon Thompson, Irrigator, Ramco SAverall what amazed me the most was the scale are s
of both Yarrawonga Weir and particularly the Mulwala Canal which is feeding the irrigation dis
to the north of the River system. | find the size of that feed system daunting (~10,000 Ml/day §
flow) as a South Australian Irrigatdt would seento me that any major reductions in overall
system inflows are going to result in major water availability issues for South Austrlian Irrigato
because of the scale of these irrigation areas

Aaron Pietsch, Technical Officer CCW wines, Berri@#\thetour | got a really improved

dzy RSNE Gl yRAY3 2F K2g GKS . lF&AyQa 61 SN NB:
distributed around the different parts of the greater Basin in response to overall demand. Visit
other irrigation districts reallpelped me understand why these districts persist with open chanr
supply and what the major constraints to modernisation and reconfiguration are. Barmah Fore
icon site was also impressive.

Gary Armstrong, Irrigation Industry bus driverWaikerie, &\ - | found the Hume Dam visit really
AYVF2NNI GAGBSS @2dz 2dzali R2y Qi NBIFffé& NBIFfAA:
come, visit the site and talk to the people involved in managing the crucial basin storages. Als
visiting other irrigatiom areas is really worthwhile in terms of seeing the kinds of issues that the:
districts face, essentially we are all in similar situations.
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Guest speakers
Four guest speakers presented at YIG meetings throughout 09/10. These were:
Sam Johnson, Rabobank

Sam ran the business financial management planning workshop with the YIG group. Key subjects covered were
practical learning around basic cost/benefit analysis and sensitivity analysis. Sam used practical scenarios
combined with demonstrations of calculag benefits/costs to instruct and train the group.

Shane Phillips, Tandou Group

Shane Phillips is an acknowledged expert in the field of irrigatinspecific workvith the use of Polyacrylamides
(soil wetting agents) andAM (Vesicular Arbuscular Micrbizzal Funé) are well known, however few irrigators
have had the opportunity to discuss his trial work in detail.

{KFySQa (y26f SR Jersok gractioas agacaltyr& &ppligatiain, knaking his presentation highly
interactive and beneficidb the audience.

Noel Johnston

Delivered the three Improving Irrigation Efficiency workshops, see section 3, workshops and training.
Renee Thompson

Provided ongoing policy support and advice on behalf of the Department for Water.

Key outcomes achieved;

Improved knowledge and skills as a result of workshops and training;

Improved understanding of policy and State based water resource decision making;

The application and usage of exotic beneficial symbiotic soil fungi to increase nutrient uptatgatad and dryland crops.

Riverland West Local Action Planning Association Inc.



Young Irrigator Project

3) Overview of Trial Work

Throughout early 2010 installation @fdifferent types of soil moisture and soil salinity monitoring equipmeate
installed at 6 sites ithe Riverland West Local Action Planning areder the Youg Irrigator Group project.

Out of the total of the six equipped sites that were installed in the first round of the project a summary of the data
gained fromb of these sites is provided herAll sites were either planted taine grapescitrus or pistahios.

The sixth site which is not featured in this publication was supplied with in kind equipment from the South
Australian MurrayDarling Basin NRM Board for use on annual cropsgbetto technical issues it was not possible
to access this informatiarThis site will be revisited in 10/11

The ley aims of trialwork:

Establish soil condition, soil moisture holding capacity and soil constraints within the rootzone;

e Improve grower knowledge of soilaisture fluctuations in response to irrigation andnfail inputs;
e Ly Gg2 OFL&aSa o!ljdz aLkeQauv ONBIGS || 6So6o oFaSR LI FGTF2NY
e Correlate where possible the results of soil solute testing, using salinity management practice gbtd»elines

improve both grower and extension officer knovwgef the apparent leaching efficiency of irrigation and

rainfall events on soil water conductivity values;

e Test soils at solgampler installation sites to evaluate the seriousness of soil salinity ir98eth range and
potentially implement remedial @rks, constituting improved leaching practice atdwo sitesthe trial use of
flowable gypsum as a remedial element for preferentially displacing sodium with calcium.

e Progressively integrate the use of ETo as a scheduling tool where it is not cumresty i

z A~

LYLINR@GS GKS dzal 3S 27F (K SEAAGAY3T 1dzi2YFGAO 2SFGKSNI {

! Salinity Management Practice GuidelingBiswas, T., Bourne, J., Schrale, G., McCarthy, M. National Program for Sustainable Irrigation.
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Trial Site 1- Dave ArnoR Q Waikerie
Equipment Installatior2 x banks of SoluSamplers at 30, 60, 9Gachl x Aquaspy

Services provide@oil pit dug, lab analysis of soil samples, field testing for carbonate presence and reaction,
equipment installations, data interpretatiosnd analysis.

P 809150062 Arnald
Last Data: Ocd Oh Sm
= Probe Temp.

10cm 37.4mm rainfall event
— Z0cm .

30cm 3
— 40mn | 0 11mm rainfalllevient
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= 100cm
= 110cm
120cm
130cm
140cm
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30mm leaching irrigation
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Figurelo:{ 2 Af a2A&Gd2NBE a2y Ai2NAY3 NBadzZ Ga F2N) W{OKAttSNRa .t201Q Fd 51 @S

Ly €221Ay3 +d GKS 1lljdzZaLle aArAdsS Fd ! Ny2t RQa héupperh & I LILI NJ
soil profileswas near to beingchieved in or neathe 1™ of June where the 10cm sensioas peaked at around the

83 mm marlon the Y axisThis according to local rainfall records correlates well &i8v.4mm rainfall event

registered at the local AWS site.

Soil testing undertaken dhe time of the installation of the probes determined that the soil profile at this site

could hold27mm of plant available watesr readilyavailable water (RAW). The RAlMterminationshowed that

the 0-60cm soil profile is (by hand textural evaluati@anlayey Sand equating to some 36mm of RAW when at field
capacity. The 6@0 cm profile was graded as a sandy loam &itbtal potential RAW of 18mm. Carbonate

reaction testing showed that very strong carbonate reactions occur at or below the 90cm roagkyrprisingly

little crop rooting appeared below this depth.

As suchthe truer effective irrigation root zone of this site likely to exist mostlin the 3:90cm portion of the soil
profile. The irrigatiordeliverysystem in use (Ray Jets) are rateddmlf coverage system, correspondingly
resultant RAW value@nitially calculated on full coveare halved in finalizing the calculation of tfedlowing soil
RAWS:

(CS = Clayey Sand, SL = Sandy Loam)

0-60cm CS 36mm Ray jets .5 wetted pattern
60-90cmSL 18mm Carbonate @90cm vestrong
54mm
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x .bwetted
pattern
27mm

The heavyainfallevent observed in late May initiated drainage rigltwn to the 150cm levednd doubtless
provided an effective leaching of the combined soil profiles.

Laboratay soil analysis undertaken at the time of the installation of the solu samplers revealed low soil
conductivity values for the-80cm soil range (.40 mS/m) and the-®0cm soil range (.58 mS/m). At 90cm the

value is elevated at 2.9 mS/m however this is motharacteristic for a subsoil in this region and given the method

of efficient irrigation it is likely that a lot of salts and other soil borne materials have been leached to this vicinity of
the profile, causing accumulation which is likely not be detmtal to the trees. ANZECC guidelines recommend a
1.7 mS/m (ECe) threshold for yields below 100% for Citrus (Oranges). This is certainly present in theSf¥dial 0
soil range.

In comparing these lab results to in field conductivity results for esrhsoil water it must be stressed the results
are not directly comparable, however the Salinity Management Guidelinesl provide a method of correlating the
conductivity values of extracted soil water samples to analogous thresholds of yield declins,daghi(for Citrus)
being 3.6 mS/m.

A review of solu sampler results for this site shows 8@tm conductivities peaked at .993 mS/m on 26/4/10
before dropping to a modest .64 mS/m on 28/6/10.68cmconductivities decreased substantiadyhigh 3.3
mS/m in early May 2010 to a closing season .8 mS/m.

D Arnold - Solu Sampler results for 'Schiller's
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Figurell: Combined results of irrigation hours (mm), rainfall and solu sampler conductivities provides good insight into the inflaehat
irrigation and rainfall inputs are having on soil conductivifigures.
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The sole plot value for the 90cm solu sampler indicated is the result of insufficient moisture being available at
these depths to enable a soil water sample to be extracted, with the figure of 2.3 mS/m being deemed as not
uncharacteristic, and cainly at this depth, given the method of irrigation and the effective rootzone, by no

means alarming. However as the site is irrigated quite precisely careful monitoring of all soil conductivities through

the solu sampler method is recommended, to enstivat winter leaching can be maximized and that
accumulations during the irrigation season are controlled as necessary.

In viewing the Aquaspy data further it can also be seen that transpiration as per normal occurs chiefly in the upper
70cm of soil profilethis is visible as small scale stepping that only closer view of individual soil moisture traces

& Y2NB 2F | Y&l Thisisagaotk €fect ¥ndivh &Hilfnasisppingadd G NI O
indicates the day/night phases of plant transpird 2 Yy Kk NEALIA NI GA2y NBALISOGA DSt ez

aKzga

of stored soil moisture.

Given the heavy carbonates found at this site it will be interesting throughout the 10/11 growing season to see

whether these treesctually everseek to utilize deper soil moistures beyond this leyek if they can)

Overall the irrigation results at this site are good. Irrigation applications throughout the growing season have not
permeated into the lower soil profiles and the flating beyond 80cm indicaténat minimaldrainage is occurring,

a positive for the irrigator and the environmernithis trend is was only broken by the onset of the winter rainfall
season, itself clearly providing a free and substantial leaching event that has assisted soil coieductigicline.

This site is as such a good demonstration of where the correct balance between irrigation application rates, soils

and soil conductivity values and yields is being achieved.

LY NB@GASgAYy3T NBadz da

F 2 NJ | bdfdudtiiRieszat 90ceh W& easell drérlly affefitheO | y
37mm rainfall evennhoted in figurel2. This confirms that leaching has occurred through the profile and that

salinity and other nutrients have moved down through the profile, increasing conductivibjsadi¢pth.
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Figurel2: Solu Sampler results for Home Block
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Soil water conductivities at this site are somewhat higher than the Schillers site and the analysis of results
presented here stands in isolation to soil RAW values and moisture monitoringstdsuleference to the logged
irrigation, rainfall and conductivity values presented in figliét can be seen that conductivities at 90cm where it
is similarly likely that high carbonate presence is also likely that values as high as 3.3 mS/m haeedrded.

Similarly at 30 and 60cm values have never quite dipped below 1 mS/m. This site as such whilst still in a favourable
position from an apparent soil health perspective will likewise require careful management to ensure that the
values in the uppe60cm do not elevate to detrimental levels. A combination of irrigation and rainfall appears to

have continued to leach the 60 and 90cm levels respectively.

Next steps

e Continue to plot irrigation, rainfall and conductivity values for both sites and akeép values at or below 3.4
mSim;

¢ Monitor the home block more closely to watch conductivity values in the upper soil profiles;
e Observe crop vigour and record yields;
Conclusion

The Arnold site has proven to be a well irrigated site that provides a galachiion of where irrigation practice is
minimizing wastage through drainage whilst maximizing the essential annual leaching required to maintain soil
health. The onset of the winter rainfall season has been well utilized in conjunction with a leachmgoesesure

GKIFG a2Aaf KSIFEOGK A& WNBaSGQ Ay LINBLINIGAZ2Y F2N GKS ySg
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Trial site 2- Justin Lofflers Waikerie
Equipment InstallationsRed Light/Green Lights x 3, Soil Solution Extractors x 2

Services provide@®oil pit dugfield testing for carbonate presence and reaction, equipment installations, data
interpretation and analysis.

Justin has been logging tension results for some time. One of the main reasons his property was selected for a YIG
trial was to compare capacitae probe results through 3 individual Red Light Green Light installations to his
currenttensiometer dataof which he has varying confidence in the resultdditionally thetensiometer data has

to be collected manually and only indicates tension at theetof monitoring, meaning that it iifficult to know

what has happened in the intervening period between the last monitoring event.

Initial sssessment of RAWSs at the sft& assumed40kPatension) produced the following textures and values,
once agaira half wetted pattern waspplied based on his micro sprinkler irrigation configuration

Soil textures (St Sandy Loam, S€ISandy Clay Loam)

0-25 SL 15mm

2555 SCL 18mm

5585 SCL 18mm
51mm x.5wp
25mm

J Loffler - Tension Results - Site 2
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Figurel3: Tension results for J. Loffle§te 2, carelate well with the capacitance results in figursd.

As such at40kpa of soil tension the best possible assumption (based on soilsatsanes that the soils at site 2
will hold a maximum of 25mm of plant available soil water, i.e. apjdinatof irrigation above this amount will
drain beyond the rootzone, leading to other environmental implications and essentiallagestirrigation

water. Additionally this would also imply that the accumulation of salts in the irrigated profile sheutdnimal.
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In reviewing the tensiometer results at site 2 (top stonefruit) results in fig@mdicate above field capacity for
the entire season, this suggesting ttegdplications of irrigation were in excess to soil water holding capacity

In lookingat the results of the Red Light/Green Light capacitance pwhieh was installedt the same sight
logged rainfall from the Waikerie AW@s been plotted over tha S | & Dilla@er plots of moisture logging
events, recorded once again at 10, 30, 50ai@l 90cm. In terms of correlating the Tensiometer results which
wereinitially considered dubious it is immediate evident thiae frequent irrigations being applied over the
summer growing seasaare regularly pushing water beyond the 90cm soil deptijuyatingto drainage

As suchdespite any apparent deficiencies with the method of data collection surrounding the tensiometers it is
clear thatthe tensiometersare logging accuratelalbeit as point source information onlghd that there is a
substantid opportunity to work with Justin on amendingshrrigation application rates, durations and frequencies
at this site.In short the trial has determinedt this sitethe accuracy of the capacitance probe system in identifying
where improvements in irrigé&in application can be targeted.

It is apparent in observing the 90cm trace at this site that the peaking and troughing at 90cm is showing that most
if not all irrigations received in the upper soil profiles are causing rises in soil moisture at theed@¢nfollowed

by drying backinevitably indicating drainageds such théuture target achievement at this site will be to utilize
Evapotranspiration (ETay a scheduling tool (i.e. tie back scheduling to calculated climatic water demand) and
reduce apfication rates to ensure that the 90cm trace flatlines throughout the seasatess targeted leaching is
being appliedOnepossible constraint to achieving this may be related to the availability of water supply through
the trust system that this propery relies on for water delivery.

O 37.4mm rainfall event
O 11mm rainfall event

5.4mm rainfall event

5.2mm rain@vent

Figurel4: Comparative Red Light/Green Light results for J. Loffiés 2
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