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DISCLAIMER 

Information in this report is presented in good faith without independent verification.  The Upper North Farming 
Systems Group (UNFS) do not guarantee or warrant the accuracy, reliability, completeness or currency of the 
information presented nor its usefulness in achieving any purpose. 

Readers are responsible for assessing the relevance and accuracy of the information presented. Reports presented here 
have been compiled using local and non-local data produced by members of the Low Rainfall Collaboration and other 
Partners. The UNFS will not be liable for any loss, damage, cost or expense incurred or arising by reason of any person 
using or relying on the information in this Report. 
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/ƻƭƭŀǝƻƴ ŀƴŘ ŜŘƛǝƴƎ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ǿŀǎ ǳƴŘŜǊǘŀƪŜƴ ōȅ wǳŦƻǳǎ ŀƴŘ /ƻ ƻƴ ōŜƘŀƭŦ ƻŦ ǘƘŜ ¦ǇǇŜǊ 

bƻǊǘƘ CŀǊƳƛƴƎ {ȅǎǘŜƳǎ DǊƻǳǇΦ 

.ƻƻƭŜǊƻƻ aŜŀǘ /ŜƴǘǊŜ 
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THANK YOU TO OUR FUNDING BODIES 

AND PROJECT PARTNERS 

 

Caring for our Country; Department of Agriculture, Fisheries and Forestry; GRDC; 
Department of Water and Natural Resources; Rural Solutions SA; Northern and Yorke 
NRM Board; Eyre Peninsula NRM Board; SARDI; ACTFA, SPAA, Eyre Peninsula 
Agriculture Research Foundation, Birchip Cropping Group, Central West Farming 
Systems, Mallee Sustainable Farming and Rufous and Co.  

Without the support and funding from these organisations and funding programs the Upper 
North Farming Systems Group would not remain viable.  
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Name Role Phone Email District 

Barry Mudge Chairman 0417 826 790 theoaks5@bigpond.com Nelshaby 

Matt McCallum Vice Chairman 0438 895 167 matthewmcag@bigpond.com Booleroo 

Willowie 

Joe Koch Finance 0428 672 161 breezyhillag@outlook.com Booleroo 

Centre 

Matt Foulis Strategic Board 0428 515 489 matt@northernag.com.au 

  

Willowie 

Wilmington 

Ian Ellery Strategic Board 0400 272 206 elleryprops@hotmail.com Morchard 

Patrick Redden Strategic Board 0400 036 568 predden@ruraldirections.com Jamestown / 

Clare 

Jim Kuerschner Strategic Board 0427 516 038 jimkuerschner@bigpond.com 

  

Orroroo  

Black Rock 

Andrew Kitto Strategic Board 

Laura Hub 

0409 866 223 ajmkkitto@bigpond.com 

  

Gladstone 

Chris Crouch Nelshaby Hub 0438 848 311 Crouch_19@hotmail.com Nelshaby 

Matt Nottle Booleroo/ Melrose 

Hub 

0428 810 811 Matt.nottle@hotmail.com Booleroo 

Centre 

Todd Carey Wilmington Hub 0488 113 591 Tcarey37@hotmail.com Wilmington 

Luke Clark Jamestown Hub 0429 840 564 clarkforestview@bigpond.com Jamestown 

Gilmore Catford Morchard/ Orroroo/ 

Pekina/ Black Rock 

Hub 

0400865994 Catclub8@bigpond.com Morchard 

Jess Koch Ladies on the Land 

Hub 

0419982125 jessica.breezyhill@outlook.com Booleroo 

Centre 

Kym Fromm Public Officer 0409 495 783 fromms@bigpond.com  Orroroo 

Todd Orrock Commercial Crop 

Manager 

0428 672 223 

  

tango001@bigpond.com 

  

Booleroo 

Murraytown 

Ruth 

Sommerville 

Rufous & Co 

Executive Officer & 

Project Manger 

0401 042 223 rufousandco@yahoo.com.au 

c/o UNFS, PO Box 323, Jamestown, 

5491 

Spalding 

Mary Timms Administration and 

Finance 

0428 580 583 angledool4@bigpond.com  Spalding 

Upper North Farming Systems  

Contact List  

Upper North Farming Systems  

Po Box 323 Jamestown, SA, 5491 

www.facebook.com/UpperNorthFarmingSystems 

www.uppernorthfarmingsystems.com.au  
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! aŜǎǎŀƎŜ ŦǊƻƳ ǘƘŜ /ƘŀƛǊ 
²Ŝ ŀǊŜ ǇƭŜŀǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ǘƘƛǎ ŎƻƳǇŜƴŘƛǳƳ ƻŦ нлмр ǘǊƛŀƭ ǊŜǎǳƭǘǎ ŀƴŘ ǊŜƭŀǘŜŘ ƛǎǎǳŜǎ ǊŜƭŜǾŀƴǘ ǘƻ ŦŀǊƳƛƴƎ ƛƴ ǘƘŜ ¦ǇǇŜǊ bƻǊǘƘΦ 

[ƻŎŀƭƭȅΣ ǘƘŜ нлмр ǎŜŀǎƻƴ ǿŀǎ ǎƻƳŜǿƘŀǘ ƻŦ ŀ ƳƛȄŜŘ ōŀƎΣ ŀƭǘƘƻǳƎƘ ǊŜǎǳƭǘǎ ƎŜƴŜǊŀƭƭȅ ǿŜǊŜ ǉǳƛǘŜ ǊŜŀǎƻƴŀōƭŜ ŀƴŘ ŎƻƴǝƴǳŜŘ ǘƘŜ Ǌǳƴ ƻŦ 

ōŜǧŜǊ ǘȅǇŜ ǎŜŀǎƻƴǎ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ŜȄǇŜǊƛŜƴŎŜŘ ƛƴ ǘƘŜ ¦ǇǇŜǊ bƻǊǘƘ ǊŜƎƛƻƴ ƛƴ ǘƘŜ Ǉŀǎǘ ǎŜǾŜǊŀƭ ȅŜŀǊǎΦ wŀƛƴŦŀƭƭ ƛƴ ǘƘŜ ŜŀǊƭȅ ŀƴŘ ƳƛŘ-

ǇŀǊǘǎ ƻŦ ƛƴ ǘƘŜ ƎǊƻǿƛƴƎ ǎŜŀǎƻƴ ƛƴ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ƭƻŎŀǝƻƴǎ ǿŀǎ ŀǘ ƭŜŀǎǘ 5ŜŎƛƭŜ р ŀƴŘ ƛƴ ǎƻƳŜ ƛƴǎǘŀƴŎŜǎ όǇŀǊǝŎǳƭŀǊƭȅ ƛƴ ǘƘŜ ƴƻǊǘƘ 

Ŝŀǎǘύ ǿŀǎ ǿŜƭƭ ŀōƻǾŜ ŀǾŜǊŀƎŜΦ DŜƴŜǊŀƭƭȅΣ ŎǊƻǇǎ ǿŜǊŜ ǎƻǿƴ ŜŀǊƭȅΦ ²ƛǘƘ ǎŜŀǎƻƴŀƭ ŎƻƴŘƛǝƻƴǎ ǊŜƳŀƛƴƛƴƎ ŦŀǾƻǳǊŀōƭŜ ŘǳǊƛƴƎ ǿƛƴǘŜǊΣ 

ȅƛŜƭŘ ǇƻǘŜƴǝŀƭ ǿŀǎ ƘƛƎƘΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ŦƻǊŜŎŀǎǘ ƻŦ ŀƴ 9ƭ-ƴƛƴƻ ǿŜŀǘƘŜǊ ǇŀǧŜǊƴ ƘŀŘ ŎƻƴŎŜǊƴǎ ōŜƛƴƎ ŜȄǇǊŜǎǎŜŘ ƻƴ ƛǘǎ ǇƻǘŜƴǝŀƭ ƛƳǇŀŎǘ 

ƻƴ ǎǇǊƛƴƎ ǊŀƛƴŦŀƭƭΦ  ¢Ƙƛǎ ǎǳōǎŜǉǳŜƴǘƭȅ ƳŀƴƛŦŜǎǘŜŘ ƛǘǎŜƭŦ ƛƴ ŀ ŘǊȅ {ŜǇǘŜƳōŜǊ ǿƘƛŎƘ ǿŀǎ ŦƻƭƭƻǿŜŘ ōȅ ŀ ǾŜǊȅ Ƙƻǘ ǇŜǊƛƻŘ ƛƴ ŜŀǊƭȅ hŎǘƻōŜǊΦ 

/ǊƻǇǎ ǿŜǎǘ ƻŦ ǘƘŜ ǊŀƴƎŜǎ ǿŜǊŜ ƎŜƴŜǊŀƭƭȅ ǎǳŶŎƛŜƴǘƭȅ ŀŘǾŀƴŎŜŘ ǇǊƛƻǊ ǘƻ ǘƘŜ Ƙƻǘ ǎǇŜƭƭ ǘƻ ǇǊƻǘŜŎǘ ȅƛŜƭŘ ǇƻǘŜƴǝŀƭΣ ǿƘŜǊŜŀǎ ǘƘŜ ǎƭƻǿŜǊ 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŎǊƻǇǎ Ŝŀǎǘ ƻŦ ǘƘŜ ǊŀƴƎŜǎ ǎŀǿ ǘƘŜƳ ƳƻǊŜ ŜȄǇƻǎŜŘ ǘƻ ǘƘƛǎ ŀŘǾŜǊǎŜ ǿŜŀǘƘŜǊ ŀƴŘ ǊŜŘǳŎŜŘ ȅƛŜƭŘǎ ŀƴŘ ƎǊŀƛƴ ǉǳŀƭƛǘȅ 

ǿŜǊŜ ŎƻƳƳƻƴǇƭŀŎŜΦ 

¢ƘŜ ¦ǇǇŜǊ bƻǊǘƘ CŀǊƳƛƴƎ {ȅǎǘŜƳǎ ƎǊƻǳǇ Ƙŀǎ ǳƴŘŜǊƎƻƴŜ ǎƛƎƴƛŬŎŀƴǘ ŎƘŀƴƎŜ ƛƴ ǊŜŎŜƴǘ ǝƳŜǎ ŀǎ ƛǘ Ƙŀǎ ŜǾƻƭǾŜŘ ƛƴǘƻ ŀ ŦŀǊƳŜǊ ŘǊƛǾŜƴ 

ŀǳǘƻƴƻƳƻǳǎ ōƻŘȅΦ ²Ŝ ƘŀǾŜ ŎƻƴǝƴǳŜŘ ǘƻ ǿƻǊƪ ƻƴ ƻǳǊ ǎǘǊŀǘŜƎƛŎ Ǉƭŀƴ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ȅŜŀǊΣ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƘƻƭŘƛƴƎ ƻŦ ŀƴ ƛƴƛǝŀƭ ǿƻǊƪπ

ǎƘƻǇ ƛƴ aŜƭǊƻǎŜ ƛƴ ŜŀǊƭȅ нлмрΦ hǳǊ Ƴƛǎǎƛƻƴ ǎǘŀǘŜƳŜƴǘ Ŏŀƭƭǎ ŦƻǊ ǘƘŜ ƎǊƻǳǇ ǘƻ ƭŜŀŘ ǇǊƛƳŀǊȅ ǇǊƻŘǳŎŜǊǎ ƻŦ ǘƘŜ ¦ǇǇŜǊ bƻǊǘƘ ƻŦ {! ǘƻ 

ƛƳǇǊƻǾŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ǇǊƻŬǘŀōƛƭƛǘȅ ŀƴŘ ǾƛŀōƛƭƛǘȅΦ ¢ƻ ŀŎƘƛŜǾŜ ǘƘƛǎΣ ǿŜ ƴŜŜŘ ǘƻ ŎƻƴǝƴǳŜ ǘƻ ƛŘŜƴǝŦȅ ƪŜȅ ƛǎǎǳŜǎ ŦƻǊ ƻǳǊ ƳŜƳōŜǊǎ ŀƴŘ 

ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŜũŜŎǝǾŜ ŀŘŘǊŜǎǎƛƴƎ ƻŦ ǘƘŜǎŜ ƛǎǎǳŜǎΦ  

¢ƘŜ ¦bC{ Ƙŀǎ ŀƭǎƻ ǳƴŘŜǊǘŀƪŜƴ ŀ ŎƘŀƴƎŜ ƛƴ ǎǘǊǳŎǘǳǊŜ ƛƴ ǘƘŜ Ǉŀǎǘ ȅŜŀǊ ōȅ ŜǎǘŀōƭƛǎƘƛƴƎ ŀƴ hǇŜǊŀǝƻƴǎ /ƻƳƳƛǧŜŜ ǘƻ ƻǾŜǊǾƛŜǿ ǇǊƻƧŜŎǘ 

ŘŜƭƛǾŜǊȅ ǿƛǘƘ ƎƻǾŜǊƴŀƴŎŜ ǊŜƳŀƛƴƛƴƎ ǳƴŘŜǊ ǘƘŜ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ {ǘǊŀǘŜƎƛŎ .ƻŀǊŘΦ !ǎ ǇŀǊǘ ƻŦ ǘƘƛǎ ŎƘŀƴƎŜΣ ǿŜ ƘŀǾŜ ǊŜ-ƛƳǇƭŜƳŜƴǘŜŘ ŀ 

Ƙǳō ƳƻŘŜƭ ǿƘƛŎƘ ǎŜŜǎ ƎǊƻǳǇǎ ƻŦ ŦŀǊƳŜǊǎ ƛƴ ŀ ŘƛǎǘǊƛŎǘ ǿƻǊƪƛƴƎ ŎƻƭƭŀōƻǊŀǝǾŜƭȅ ǘƻ ŀŘŘǊŜǎǎ ƛǎǎǳŜǎ ǎǇŜŎƛŬŎ ŦƻǊ ǘƘŜƛǊ ƭƻŎŀǝƻƴΦ aŀƴȅ 

ǘƘŀƴƪǎ Ǝƻ ƻǳǘ ǘƻ ǘƘŜ ŦŀǊƳŜǊǎ ǿƘƻ ƘŀǾŜ ŀƎǊŜŜŘ ǘƻ ǘŀƪŜ ǳǇ ǘƘŜ ƭŜŀŘŜǊǎƘƛǇ ǊƻƭŜ ŦƻǊ ǘƘŜƛǊ ƭƻŎŀƭ ƎǊƻǳǇǎ ŀƴŘ ōŜ ŀ ǇŀǊǘ ƻŦ ǘƘŜ hǇŜǊŀǝƻƴǎ 

/ƻƳƳƛǧŜŜΦ 

tŀǊǘ ƻŦ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǎǘǊǳŎǘǳǊŜ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ мн ƳƻƴǘƘǎ ŀƭǎƻ ǎŀǿ ǘƘŜ ŀǇǇƻƛƴǘƳŜƴǘ ƻŦ ŀ ǇŀǊǘ ǝƳŜ CƛƴŀƴŎŜ ŀƴŘ !ŘƳƛƴƛǎǘǊŀǝƻƴ 

hŶŎŜǊ ǘƻ ƘŀƴŘƭŜ ǘƘŜ ƎǊƻǳǇΩǎ ŀŘƳƛƴƛǎǘǊŀǝƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΦ aȅ ǘƘŀƴƪǎ Ǝƻ ǘƻ {ŀǊŀ /ƭŀǊƪ όƛƴƛǝŀƭƭȅύ ŀƴŘ ƴƻǿ aŀǊȅ ¢ƛƳƳǎ ŦƻǊ ǘƘŜƛǊ ŜȄπ

ŎŜƭƭŜƴǘ ǿƻǊƪ ƛƴ ǘƘƛǎ ŀǊŜŀΦ  

tǊƻƧŜŎǘǎ ōŜƛƴƎ ǳƴŘŜǊǘŀƪŜƴ ōȅ ¦bC{ ƘŀǾŜ ŎƻƴǝƴǳŜŘ ǘƻ ŜǾƻƭǾŜ ŘǳǊƛƴƎ нлмрκмсΦ hǳǊ ƅŀƎǎƘƛǇ ǇǊƻƧŜŎǘ ǊŜƳŀƛƴǎ ǘƘŜ Dw5/ ŦǳƴŘŜŘ 

ά{ǘǳōōƭŜ LƴƛǝŀǝǾŜέ ǿƛǘƘ ŀ ƴǳƳōŜǊ ƻŦ ƪŜȅ ƳƛƭŜǎǘƻƴŜǎ ōŜƛƴƎ ƳŜǘ ǘƘǊƻǳƎƘ ǘƘŜ ȅŜŀǊ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǇǊƻŘǳŎǝƻƴ ƻŦ ŀ ǊŀƴƎŜ ƻŦ ƛƳǇƻǊǘŀƴǘ 

ƎǳƛŘŜƭƛƴŜǎ ƻǳǘƭƛƴƛƴƎ ƪŜȅ ƳŀƴŀƎŜƳŜƴǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǇǊƻŬǘŀōƭŜ ŦŀǊƳƛƴƎ ƛƴ ǎǘǳōōƭŜ ǊŜǘŀƛƴŜŘ ǎȅǎǘŜƳǎΦ ! ǊŜŎŜƴǘ ǎǘƻǇκƎƻ ǊŜǾƛŜǿ ƻŦ 

ǘƘƛǎ ǇǊƻƧŜŎǘ ōȅ Dw5/ ǎŀǿ ŎƻƴŬǊƳŀǝƻƴ ƻŦ ŦǳƴŘƛƴƎ ǘƘǊƻǳƎƘ ǘƻ ǘƘŜ ŎƻƳǇƭŜǝƻƴ ŘŀǘŜ ƻŦ нлмуΦ Dw5/ ǊŜƳŀƛƴǎ ŀ Ǿƛǘŀƭ ŎƻƭƭŀōƻǊŀǘƻǊ ǿƛǘƘ 

¦bC{ ŀƴŘ ǿŜ ǿŜǊŜ ǇƭŜŀǎŜŘ ǘƻ ǿŜƭŎƻƳŜ ǘƘŜ {ƻǳǘƘŜǊƴ tŀƴŜƭ ƛƴǘƻ ƻǳǊ ŘƛǎǘǊƛŎǘ ƛƴ {ŜǇǘŜƳōŜǊΣ нлмр ŦƻǊ ŀ Ƴǳǘǳŀƭ ŘƛǎŎǳǎǎƛƻƴ ƻƴ ƪŜȅ ƛǎπ

ǎǳŜǎ ǊŜƭŜǾŀƴǘ ŦƻǊ ƻǳǊ ǊŜƎƛƻƴΦ 

²Ŝ ƘŀǾŜ ōŜŜƴ ǎǳŎŎŜǎǎŦǳƭ ƛƴ ŀŎƘƛŜǾƛƴƎ ŦǳƴŘƛƴƎ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ƻǘƘŜǊ ǇǊƻƧŜŎǘǎ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ мн ƳƻƴǘƘǎΦ ¢ƘŜǎŜ ƛƴŎƭǳŘŜ {! DǊŀƛƴǎ 

LƴŘǳǎǘǊȅ ¢Ǌǳǎǘ ŦǳƴŘƛƴƎ ŦƻǊ ŀ ¢ƛƳŜ ƻŦ {ƻǿƛƴƎ ǘǊƛŀƭ ŀǘ .ƻƻƭŜǊƻƻ /ŜƴǘǊŜ ǘƻ ŎƻƴǝƴǳŜ ƻŦ ƛƳǇƻǊǘŀƴǘ ǿƻǊƪ ƻŦ ƛƳǇǊƻǾƛƴƎ ƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ 

ƻŦ ǘƘŜ ŎƻƴƅƛŎǘ ōŜǘǿŜŜƴ ŦǊƻǎǘ ŀƴŘ ǎǇǊƛƴƎ ƘŜŀǘ ŀǎ ƛƳǇƻǊǘŀƴǘ ȅƛŜƭŘ ŘǊƛǾŜǊǎΦ hƴƎƻƛƴƎ ǇǊƻƧŜŎǘǎ ƛƴŎƭǳŘŜ ǿƻǊƪ ƭƻƻƪƛƴƎ ŀǘ ǊŜŘǳŎƛƴƎ ƻǳǊ ŘŜπ

ǇŜƴŘŜƴŎŜ ƻƴ ŎƘŜƳƛŎŀƭǎ ǘƻ ŎƻƴǘǊƻƭ ǿŜŜŘǎ ƛƴ ƻǳǊ ǎȅǎǘŜƳǎΣ ŀƴŘ ƛŘŜƴǝŦȅƛƴƎ ōŜƴŜŬǘǎ ƻŦ ŎƻƴǘǊƻƭƭŜŘ ǘǊŀŶŎ ǎȅǎǘŜƳǎΦ 

L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǘŀƪŜ ǘƘƛǎ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǘƘŀƴƪ ƻǳǊ ǎǇƻƴǎƻǊǎ ŦƻǊ ǘƘŜƛǊ ǎǳǇǇƻǊǘ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ȅŜŀǊΦ ¢ƘŜǎŜ 

ƛƴŎƭǳŘŜ wŀōƻōŀƴƪΣ DǊŀƛƴƎǊƻǿŜǊǎΣ 9ƳŜǊŀƭŘ DǊŀƛƴΣ {ǳƴŎƻǊǇΣ bƻǊǘƘŜǊƴ !ƎΣ 5ŀǾƛŘ Iƛƭƭ όaD! LƴǎǳǊŀƴŎŜ 

.ǊƻƪŜǊǎύΣ /ŜƴǘǊŜ {ǘŀǘŜ DǊŀƛƴΣ CƭƛƴŘŜǊǎ aŀŎƘƛƴŜǊȅΣ bŀǝƻƴŀƭ !ǳǎǘǊŀƭƛŀ .ŀƴƪ ŀƴŘ t/¢Φ ²Ŝ ǿŜƭŎƻƳŜ ƴŜǿ 

ǎǇƻƴǎƻǊǎƘƛǇ ǇǊƻǇƻǎŀƭǎΦ !ǎ ŀƴ ŜȄŀƳǇƭŜΣ ǿŜ ŀǊŜ ǇƭŜŀǎŜŘ ǘƻ ǿŜƭŎƻƳŜ DǊŀƛƴŎƻǊǇ ŀƴŘ 9tL/ ŀǎ ǎǇƻƴǎƻǊǎ 

ŦƻǊ ƻǳǊ ¸ƛŜƭŘ tǊƻǇƘŜǘ ǇǊƻƧŜŎǘ ƛƴ нлмсΦ 

L ǿƻǳƭŘ Ŭƴŀƭƭȅ ƭƛƪŜ ǘƻ ǘƘŀƴƪ ŀƭƭ ǘƘƻǎŜ ǘƘŀǘ ƘŀǾŜ ŎƻƴǘǊƛōǳǘŜŘ ǘƘŜƛǊ ǝƳŜ ŀƴŘ ŜũƻǊǘ ƛƴǘƻ ǘƘŜ ¦ǇǇŜǊ bƻǊǘƘ 

CŀǊƳƛƴƎ {ȅǎǘŜƳǎ ǇǊƻƧŜŎǘǎ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ȅŜŀǊΦ ¢Ƙƛǎ ŀǇǇƭƛŜǎ ǘƻ ŀƭƭ ǘƘŜ ŦŀǊƳŜǊ Ŏƻ-ƻǇŜǊŀǘƻǊǎΣ ŦǳƴŘƛƴƎ Ŏƻƭπ

ƭŀōƻǊŀǘƻǊǎ ŀƴŘ ƛƴŘǳǎǘǊȅ ǇŜǊǎƻƴƴŜƭ ōǳǘ ǇŀǊǝŎǳƭŀǊƭȅ ǘƻ ŀƭƭ ǘƘŜ ŎƻƳƳƛǧŜŜ ƳŜƳōŜǊǎ ŀƴŘ ƻǳǊ ƘŀǊŘ ǿƻǊƪπ

ƛƴƎ 9ȄŜŎǳǝǾŜ hŶŎŜǊ ŀƴŘ tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ wǳǘƘ {ƻƳƳŜǊǾƛƭƭŜΦ ¢ƘŜ ŎƻƴǝƴǳŜŘ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜ ƎǊƻǳǇ ƛǎ 

ƻƴƭȅ ǇƻǎǎƛōƭŜ ǘƘǊƻǳƎƘ ȅƻǳǊ ƻƴƎƻƛƴƎ ŜũƻǊǘǎ ŀƴŘ ǎǳǇǇƻǊǘΦ 

.ŀǊǊȅ aǳŘƎŜΣ 

/ƘŀƛǊǇŜǊǎƻƴΣ ¦ǇǇŜǊ bƻǊǘƘ CŀǊƳƛƴƎ {ȅǎǘŜƳǎ  



у 

¦bC{ 
tǊƻƧŜŎǘ І 

hǘƘŜǊ bŀƳŜǎκ 
wŜŦŜǊŜƴŎŜǎ Cǳƭƭ bŀƳŜ CǳƴŘƛƴƎ {ƻǳǊŎŜ 

tǊƻƧŜŎǘ 
aŀƴŀƎŜǊ 

нлм /ǊƻǇ {ŜǉǳŜƴŎƛƴƎ 
tǊƻŬǘŀōƭŜ /ǊƻǇ ǎŜǉǳŜƴŎƛƴƎ ƛƴ ǘƘŜ ƭƻǿ 
ǊŀƛƴŦŀƭƭ ŀǊŜŀǎ ƻŦ {ƻǳǘƘ 9ŀǎǘŜǊƴ !ǳǎǘǊŀƭƛŀ 

Dw5/ ǘƘǊƻǳƎƘ 
{!w5L 

aƛŎƘŜŀƭ 
aƻƻŘƛŜ 

нлп 

/ŀǊōƻƴ tǊƻƧŜŎǘκ
¦bC{ LƴŎǊŜŀǎŜ 
ŀƴŘ aŀƛƴǘŀƛƴ {ƻƛƭ 
/ŀǊōƻƴ 

tŜǊŜƴƴƛŀƭ tŀǎǘǳǊŜ aŀƴŀƎŜƳŜƴǘ 
{ȅǎǘŜƳǎ ŦƻǊ {ƻƛƭ /ŀǊōƻƴ ǎǘƻŎƪǎ ƛƴ ŎŜǊŜŀƭ 
ȊƻƴŜǎΣ {!Φ !Ŏǝƻƴ ƻƴ ǘƘŜ DǊƻǳƴŘ 
ό!h¢Dwм-ппύ 

5!CC WƻŘƛŜ wŜǎŜƛƎƘ 

нлф ¸ƛŜƭŘ tǊƻǇƘŜǘ ¸ƛŜƭŘ tǊƻǇƘŜǘ ƛƴ ǘƘŜ ¦ǇǇŜǊ bƻǊǘƘ 
9ƳŜǊŀƭŘ DǊŀƛƴ κ
¦bC{ 

.ŀǊǊȅ aǳŘƎŜ 

нмл bƛǘǊƻǳǎ hȄƛŘŜ 
9ŶŎƛŜƴǘ DǊŀƛƴ tǊƻŘǳŎǝƻƴ ŎƻƳǇŀǊŜŘ 
ǿƛǘƘ bнл 9Ƴƛǎǎƛƻƴǎ 

.ƛǊŎƘƛǇ 
aƛŎƘŜŀƭ 
²ǳǊǎǘ 

нмм 
Dw5/ {ǘǳōōƭŜ 
LƴƛǝŀǝǾŜ 

aŀƛƴǘŀƛƴƛƴƎ tǊƻŬǘŀōƭŜ ŦŀǊƳƛƴƎ ǎȅǎǘŜƳǎ 
ǿƛǘƘ ǊŜǘŀƛƴŜŘ ǎǘǳōōƭŜǎ ƛƴ ¦ǇǇŜǊ bƻǊǘƘ 
{! 

Dw5/ 
wǳǘƘ 
{ƻƳƳŜǊǾƛƭƭŜ 

нмн 
нлмп [ƻǿ wŀƛƴŦŀƭƭ 
.ǳǎ ¢ǊƛǇ 

9ŀǎǘŜǊƴ [ƻǿ wŀƛƴŦŀƭƭ ½ƻƴŜ .ǳǎ ¢ƻǳǊΦ 
LƴŘǳǎǘǊȅ 5ŜǾŜƭƻǇƳŜƴǘ !ǿŀǊŘ нлмо 
L5!млттн 

Dw5/ 
aŀǧ 
aŎ/ŀƭƭǳƳΣ 
WƻŜ YƻŎƘ 

нмо 
нлмп !ƴƴǳŀƭ CƛŜƭŘ 
5ŀȅ 

D/{млтту - /ƻƴŦŜǊŜƴŎŜ {ǇƻƴǎƻǊǎƘƛǇ - 
¦bC{ - !ƴƴǳŀƭ CƛŜƭŘ 5ŀȅ 

Dw5/ 
wǳǘƘ 
{ƻƳƳŜǊǾƛƭƭŜ 

нмп 
hǾŜǊŘŜǇŜƴŘŜƴŎŜ 
ƻƴ ŀƎǊƻŎƘŜƳƛŎŀƭǎ 

hǾŜǊŘŜǇŜƴŘŜƴŎŜ ƻƴ ŀƎǊƻŎƘŜƳƛŎŀƭǎ Dw5/κ/²C{ 

.ŀǊǊȅ 
aǳŘƎŜκ
!ƳŀƴŘŀ 
/ƻƻƪ ό{!w5Lύ 

нмр 
{Ǉƻǘ ǎǇǊŀȅ ²ŜŜŘ 
¢ŜŎƘƴƻƭƻƎȅ 

aƻǊŜ 9ũŜŎǝǾŜ ǿŜŜŘ ŎƻƴǘǊƻƭ ŀƴŘ 
ǊŜŘǳŎƛƴƎ ǇŜǎǝŎƛŘŜ ǳǎŜ ƛƴ ōǊƻŀŘŀŎǊŜ 
ƭŀƴŘǎŎŀǇŜǎ ōȅ ǳǎƛƴƎ ƻǇǝŎŀƭ ǎŜƴǎƛƴƎ 
ŘŜǾƛŎŜǎ ǘƻ ŘŜǘŜŎǘ ŀƴŘ ϦǎǇƻǘ ǎǇǊŀȅϦ 
ǿŜŜŘǎ 

bwa .ƻŀǊŘ 
/ƻƳƳǳƴƛǘȅ 
DǊŀƴǘ tǊƻƎǊŀƳ 
нлмпκнлмр 

aŀǧ 
aŎ/ŀƭƭǳƳ 

нмс /ƻƴǘǊƻƭƭŜŘ ¢ǊŀŶŎ 
!ǇǇƭƛŎŀǝƻƴ ƻŦ /¢C ƛƴ ǘƘŜ ƭƻǿ ǊŀƛƴŦŀƭƭ 
ȊƻƴŜ 

!/¢C! 
aŀǧ 
aŎ/ŀƭƭǳƳ 

нмт 
tƻǎǘ tŀǎǘǳǊŜ 
{ǘǳōōƭŜ 
5ŜƳƻƴǎǘǊŀǝƻƴǎ 

¦ǇǇŜǊ bƻǊǘƘ {! - LƴŎǊŜŀǎŜ ¦ǇŘŀǘŜ ƻŦ 
bƻ-ǝƭƭ ƛƴ tƻǎǘ tŀǎǘǳǊŜ /ǊƻǇǇƛƴƎ tƘŀǎŜǎ 
όнр!D[-рлтύ 

bŀǝƻƴŀƭ 
[ŀƴŘŎŀǊŜ 
tǊƻƎǊŀƳ - нрǘƘ 
!ƴƴƛǾŜǊǎŀǊȅ 
DǊŀƴǘǎ 

tŜǘŜǊ .ŀƪŜǊ 

Upper North Farming Systems Project and Grants нлмр  

όƛƴŎƭǳŘƛƴƎ ǇǊƻƧŜŎǘǎ ǳƴŘŜǊǘŀƪŜƴ ƛƴ ǘƘŜ нлмп-нлмр C¸ύ 



ф 

Upper North Farming Systems нлмр  

9ǾŜƴǘ {ǳƳƳŀǊȅ  

5ŀǘŜ 9ǾŜƴǘ [ƻŎŀǝƻƴ tŀǊǝŎƛǇŀƴǘǎ 5Ŝǘŀƛƭǎκ¢ƻǇƛŎǎ 

мф-ло-мр 

¦bC{ tǊŜŎƛǎƛƻƴ 
!ƎǊƛŎǳƭǘǳǊŜ CƛŜƭŘ 
5ŀȅ ŀƴŘ ¢ǊŀŘŜ 
{Ƙƻǿ 

hǊǊƻǊƻƻ тл 
мр ǘǊŀŘŜ ŜȄƘƛōƛǘƻǊǎ ǿƛǘƘ ŀ мрƳƛƴ ǝƳŜ ǎƭƻǘ ƛƴ ǘƘŜ !aΦ bƻƴ-
ŎƻƳƳŜǊŎƛŀƭ ǇǊŜǎŜƴǘŀǝƻƴǎ ƛƴ ǘƘŜ taΦ [ƛǾŜǎǘƻŎƪ ŀƴŘ ŎǊƻǇǇƛƴƎ 
ŦƻŎǳǎΦ /ŀǎŜ ǎǘǳŘƛŜǎΣ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ Ƙƻǿ ǘƻ ƛƳǇƭŜƳŜƴǘΦ 

нн-
ноκлнκмр 

¦bC{ {ǘǊŀǘŜƎƛŎ 
tƭŀƴƴƛƴƎ 

aŜƭǊƻǎŜ му  

нн-ло-мр 
¦bC{ aŜƳōŜǊǎ 
5ƛƴƴŜǊ ŀƴŘ ²¦9 
tǊƻƧŜŎǘ ²ƛƴŘǳǇ 

aŜƭǊƻǎŜ нн  

нс-ло-мр 
¦bC{ CŀǊƳƛƴƎ 
{ǳǎǘŀƛƴŀōƭȅ CƛŜƭŘ 
5ŀȅ 

/Ǌȅǎǘŀƭ 
.Ǌƻƻƪ 

ну 

.ŜŜǎΣ Ǉƻƭƭƛƴŀǝƻƴ ŀƴŘ ƛƴǎŜŎǝŘŜǎΣ .ǳũŜƭ DǊŀǎǎΣ bŀǝǾŜ ±ŜƎŜǘŀǝƻƴ 
[ŜƎƛǎƭŀǝƻƴΣ [ŀǳƴŎƘ ƻŦ hƴƛƻƴ ²ŜŜŘ CŀŎǘ {ƘŜŜǘΣ /ƭƛƳŀǘŜ 
±ŀǊƛŀōƛƭƛǘȅκ/ƘŀƭƭŜƴƎŜΣ {Ǉƻǘ {ǇǊŀȅƛƴƎ ¢ŜŎƘƴƻƭƻƎȅΣ bŀǝǾŜ DǊŀǎǎ 
IŀǊǾŜǎǘ ŀƴŘ {ŜŜŘƛƴƎΣ {ƻƛƭ /ŀǊōƻƴΣ hǊƎŀƴƛŎ aŀǧŜǊ ŀƴŘ 
tǊƻŘǳŎǝǾƛǘȅΦ 

лс-лу-мр 
¦bC{ !ƴƴǳŀƭ 
aŜƳōŜǊǎ 9ȄǇƻ 

.ƻƻƭŜǊƻƻ 
/ŜƴǘǊŜ 

ур 

IŀǊǾŜǎǘ IŜƛƎƘǘ ƛƳǇŀŎǘǎ - {ŀǊŀƘ bƻŀŎƪΣ IŀǊǘ C{Φ /ǊƻǇ wƻǘŀǝƻƴ - 
aƛŎƘŀŜƭ aƻƻŘȅΣ a{CDΦ aƻŘŜƭǎ ƻŦ {ƘŜŜǇ tǊƻŘǳŎǝƻƴ CŀǊƳŜǊ 
tŀƴŜƭΦ ¢ƛƳŜ ƻŦ {ƻǿƛƴƎ ϧ b ƳŀƴŀƎŜƳŜƴǘΣ .ŀǊƭŜȅ - YŜƴǘƻƴ 
tƻǊƪŜǊΣ !ŘŜƭŀƛŘŜ ¦bLΦ {ǘǳōōƭŜ LƴƛǝŀǝǾŜ DǳƛŘŜƭƛƴŜǎ - wǳǘƘ 
{ƻƳƳŜǊǾƛƭƭŜΦ [ƛǾƛƴƎ CƭƛƴŘŜǊǎ tǊƻƧŜŎǘ - 5ŀƴƴȅ 5ƻȅƭŜΣ b¸bwaΦ 
[ƛǾŜǎǘƻŎƪ bǳǘǊƛǝƻƴ ŀƴŘ DǊŀȊƛƴƎ {ǘǳōōƭŜǎ - IŀƳƛǎƘ 5ƛŎƪǎƻƴΣ 
!ƎǊƛtŀǊǘƴŜǊ /ƻƴǎǳƭǝƴƎ όaaC{ CǳƴŘŜŘύΣ /ƻƴǘǊƻƭƭŜŘ ¢ǊŀŶŎ - 
wŀƴŘŀƭƭ ²ƛƭƪǎŎƘ ŀƴŘ aŀǧ aŎ/ŀƭƭǳƳΦ  

мл-лф-мр 
¦bC{ 9ŀǎǘŜǊƴ 
{ǇǊƛƴƎ /ǊƻǇ ²ŀƭƪ 

.ƻƻƭŜǊƻƻ - 
aŜƭǊƻǎŜ - 
hǊǊƻǊƻƻ 

пт 

{ŜŜŘƛƴƎ {ȅǎǘŜƳǎΥ ǘƘŜƛǊ ǎŜǘ ǳǇ ŀƴŘ ƛƳǇƭƛŎŀǝƻƴǎ ŦƻǊ ǎǘǳōōƭŜ 
ƘŀƴŘƭƛƴƎΣ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ Ǉƭŀƴǘ ŜǎǘŀōƭƛǎƘƳŜƴǘΦ WŀŎƪ 
5ŜǎōƻƛƭƭŜǎΣ ¦bL {!Φ tƻǎǘ tŀǎǘǳǊŜ {ƻǿƛƴƎ 5ŜƳƻƴǎǘǊŀǝƻƴǎΥ tŜǘŜǊ 
.ŀƪŜǊ ŦƻǊ ¦bC{Σ wǳǎǘ hǳǘōǊŜŀƪ ¦ǇŘŀǘŜΥ aŀǧ Cƻǳƭƛǎ ŦƻǊ ¦bC{Σ 
{ƻƛƭ tŀǊŀƳŜǘŜǊǎ ŀƴŘ aŀƴŀƎŜƳŜƴǘΥ aŀǊȅ-!ƴƴŜ ¸ƻǳƴƎΦ /ǊƻǇ 
wƻǘŀǝƻƴǎ - ±ŜǘŎƘ ±ŀǊƛŜǝŜǎΥ {ǘǳŀǊǘ !ǊōƻƴΣ {!w5LΦ  

мр-
мсκлфκмр 

Dw5/ {ƻǳǘƘŜǊƴ 
tŀƴŜƭ ¢ƻǳǊ ƻŦ ¦bC{ 
ŀŎǝǾƛǝŜǎ 

 мс  

но-лф-мр 
¦bC{κbŜƭǎƘŀōȅ !Ǝ 
.ǳǊŜŀǳ ²ŜǎǘŜǊƴ 
/ǊƻǇ ²ŀƭƪ 

bŜƭǎƘŀōȅΣ 
.ŀǊƻƻǘŀΣ 
²ŀƴŘŜǊŀƘ
Σ .ǳǘƭŜǊǎ 
.ǊƛŘƎŜ 

ну 

.ŀǊƭŜȅ DǊŀǎǎ hǾŜǊŘŜǇŜƴŘŀƴŎŜ ƻƴ !ƎǊƻŎƘŜƳƛŎŀƭǎ CŀǊƳ ¢ǊƛŀƭΣ tǘ 
DŜǊƳŜƛƴΦ ¢ƛƳŜ ƻŦ {ƻǿƛƴƎΣ /{Lwh WŀƳŜǎ IǳƴǘΣ .ŀǊƻƻǘŀΦ 
!ƭǘŜǊƴŀǝǾŜ ƎǊŀƛƴ ƭŜƎǳƳŜ ŎƘƻƛŎŜǎ- .ŀǊƻƻǘŀΦ bŜǿ ǎƘŜŀǊƛƴƎ ǎƘŜŘ 
ŀǘ .ǳǘƭŜǊǎ .ǊƛŘƎŜΣ bŜǿ .ŀǊƭŜȅ ±ŀǊƛŜǝŜǎΣ {ŀƴŘȅ {ƻƛƭ ƛǎǎǳŜǎ ŀǘ 
²ŀƴŘŜǊŀƘΣ  

лн-мл-мр 
aaC{κ¦bC{ {ƘŜŜǇ 
bǳǘǊƛǝƻƴ ²ƻǊƪǎƘƻǇ 

!ǇǇƛƭŀ мс 
Cƻƭƭƻǿ ƻƴ ŦǊƻƳ {ǘǳōōƭŜ DǊŀȊƛƴƎ ²ƻǊƪǎƘƻǇ ŀǘ !ƴƴǳŀƭ CƛŜƭŘ 5ŀȅΦ 
LƴǾŜǎǝƎŀǝƴƎ ŦŜŜŘ-ƭƻǩƴƎ ǘƻ ǇǊŜǾŜƴǘ ǎƻƛƭ ŜǊƻǎƛƻƴ ŀƴŘ ƭƻǎǎ ƻŦ 
ŎƻƴŘƛǝƻƴ ƻǾŜǊ ǎǳƳƳŜǊΦ hǘƘŜǊ ƴǳǘǊƛǝƻƴ ōŀǎƛŎǎΦ 



мл 

¦bC{ нлмпκнлмр CƛƴŀƴŎƛŀƭ ¸ŜŀǊ wŜǇƻǊǘǎ 

¦bC{ нлмпκнлмр ¦ƴŀǳŘƛǘŜŘ CƛƴŀƴŎƛŀƭ ¸ŜŀǊ wŜǇƻǊǘ - DŜƴŜǊŀƭ hǇŜǊŀǝƴƎ 

!ǳŘƛǘŜŘ CƛƴŀƴŎƛŀƭ {ǘŀǘŜƳŜƴǘǎ ŦƻǊ ǘƘŜ нлмпκнлмр ŬƴŀƴŎƛŀƭ ȅŜŀǊ ǿŜǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŀǘ ǘƘŜ ǝƳŜ ƻŦ ǇǊƛƴǝƴƎ ƻŦ ǘƘŜ ¦bC{ 

!ƴƴǳŀƭ wŜǎǳƭǘǎ .ƻƻƪΦ ¢ƘŜ ǳƴŀǳŘƛǘŜŘ ŬƴŀƴŎƛŀƭ ƛƴŦƻǊƳŀǝƻƴ ǎŜǘ ŦƻǊǘƘ ōŜƭƻǿ ƛǎ ǇǊŜƭƛƳƛƴŀǊȅ ŀƴŘ ǎǳōƧŜŎǘ ǘƻ ŀŘƧǳǎǘƳŜƴǘǎ ŀƴŘ 

ƳƻŘƛŬŎŀǝƻƴǎΦ  !ŘƧǳǎǘƳŜƴǘǎ ŀƴŘ ƳƻŘƛŬŎŀǝƻƴǎ ǘƻ ǘƘŜ ŬƴŀƴŎƛŀƭ ǎǘŀǘŜƳŜƴǘǎ Ƴŀȅ ōŜ ƛŘŜƴǝŬŜŘ ŘǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ 

ŀǳŘƛǘ ǿƻǊƪΣ ǿƘƛŎƘ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŘƛũŜǊŜƴŎŜǎ ŦǊƻƳ ǘƘƛǎ ǇǊŜƭƛƳƛƴŀǊȅ ǳƴŀǳŘƛǘŜŘ ŬƴŀƴŎƛŀƭ ƛƴŦƻǊƳŀǝƻƴΦ 

 

5w!C¢ twhCL¢ !b5 [h{{ {¢!¢9a9b¢    

Chw ¢I9 ¸9!w 9b595 ол W¦b9 нлмр    

      

   нлмр  нлмп 

   Ϸ  Ϸ 

Lb/ha9    

tǊƻƧŜŎǘ !ŘƳƛƴƛǎǘǊŀǝƻƴ /ƘŀǊƎŜǎ    

 /ŀǊōƻƴ !ŎŎƻǳƴǘ оΣлллΦлл  оΣлллΦлл 

 tŜǊŜƴƴƛŜƭǎ !ŎŎƻǳƴǘ пΦлс  лΦлл 

 DǊŀȊƛƴƎ !ŎŎƻǳƴǘ лΦтф  лΦлл 

 [ƻǿ wŀƛƴŦŀƭƭ .ǳǎ ¢ǊƛǇ урлΦлл  лΦлл 

 CƻŘŘŜǊ !ŎŎƻǳƴǘ тΣнолΦлл  мΣслрΦлл 

 bƛǘǊƻǳǎ hȄƛŘŜ лΦлл  мΣлллΦлл 

   ммΣлупΦур  рΣслрΦлл 

tǊƻƧŜŎǘ LƴŎƻƳŜ    

 DǊƻǳǇ нΣлсмΦуф  лΦлл 

 /ǊƻǇ {ŜǉǳŜƴŎƛƴƎ трΣлллΦлл  лΦлл 

 .ŜǧŜǊ {ǳǊŦŀŎŜ ¦ƴŘŜǊ DǊŀȊƛƴƎ лΦлл  олΣлосΦос 

 [ƻǿŜǊ wŀƛƴŦŀƭƭ .ǳǎ ¢ǊƛǇ нΣтнтΦнс  млΣуфлΦлл 

 ¸ƛŜƭŘ tǊƻǇƘŜǘ мΣнллΦлл  оΣрллΦлл 

 CƛŜƭŘ 5ŀȅǎ уΣлллΦлл  нΣтмуΦму 

 ½ƻƴƛƴƎ фΣлллΦлл  моΣлллΦлл 

 hƴƛƻƴ ²ŜŜŘ фΣтллΦлл  лΦлл 

 {Ǉƻǘ {ǇǊŀȅ ²ŜŜŘ ¢ŜŎƘ фΣрллΦлл  лΦлл 

 tƻǎǘ {ǘǳōōƭŜ 5ŜƳƻ муΣтллΦлл  лΦлл 

 /ƻƴǘǊƻƭƭŜŘ ¢ǊŀŶŎ тмтΦтр  лΦлл 

 bƛǘǊƻǳǎ hȄƛŘŜ лΦлл  ммΣсрлΦлл 

 Dw5/ {ǘǳōōƭŜ LƴƛǝŀǝǾŜ молΣнллΦлл  молΣспоΦнп 

   нссΣулсΦфл  нлнΣпотΦту 

IƛǊŜ ƻŦ tƭŀƴǘ мумΦун  пΣннлΦлл 

LƴǘŜǊŜǎǘ wŜŎŜƛǾŜŘ оΣосоΦтн  мΣфллΦмл 

{ǇƻƴǎƻǊǎƘƛǇ тΣлллΦлл  мосΦос 

{ǳōǎŎǊƛǇǝƻƴǎ сΣоолΦту  тосΦоо 

      

¢h¢![ Lb/ha9 нфпΣтсуΦлт  нмрΣлорΦрт 



мм 

5w!C¢ twhCL¢ !b5 [h{{ {¢!¢9a9b¢ - /hb¢Lb¦95    

   Chw ¢I9 ¸9!w 9b595 ол W¦b9 нлмр 

      

   нлмр  нлмп 

9·t9b{9{    

 !ŘǾŜǊǝǎƛƴƎ ϧ tǊƻƳƻǝƻƴ лΦлл  лΦлл 

 .ŀƴƪ /ƘŀǊƎŜǎ флΦлл  мнпΦсу 

 CƛƴŀƭƛǎŜ tǊƻƧŜŎǘǎ    

  CƻŘŘŜǊ {ƘǊǳō {ȅǎǘŜƳǎ tǊƻƧŜŎǘ лΦлл  молΦсл 

  tŜǊŜƴƴƛŀƭ tŀǎǘǳǊŜ tǊƻƧŜŎǘ лΦлл  оΣтлнΦлн 

   лΦлл  оΣуонΦсн 

 tǊƻƧŜŎǘ /ƻǎǘǎ    

  DǊƻǳǇ aŀƴŀƎŜƳŜƴǘ онΣфлоΦср  лΦлл 

  /ǊƻǇ {ŜǉǳŜƴŎƛƴƎ лΦлл  мпΣрпрΦпр 

  CƛŜƭŘ 5ŀȅǎ ммΣптоΦрм  лΦлл 

  Dw5/ {ǘǳōōƭŜ LƴƛǝŀǝǾŜ снΣпллΦтс  суΣмфрΦмм 

  [ƻǿŜǊ wŀƛƴŦŀƭƭ .ǳǎ ¢ǊƛǇ мтΣпмпΦро  лΦлл 

  ¸ƛŜƭŘ tǊƻǇƘŜǘ сΣнллΦлл  нΣпсрΦлл 

  tŀǎǘǳǊŜ tǊƻŘǳŎǝƻƴ ½ƻƴƛƴƎ нΣутрΦлл  мрΣоллΦлл 

  hǾŜǊǊŜƭƛŀƴŎŜ ƻƴ ŀƎǊƻŎƘŜƳƛŎŀƭǎ нплΦлл  лΦлл 

  {Ǉƻǘ {ǇǊŀȅ ²ŜŜŘ ¢ŜŎƘ трлл  лΦлл 

  tƻǎǘ {ǘǳōōƭŜ 5ŜƳƻ пΣрфсΦфл  лΦлл 

  /ƻƴǘǊƻƭƭŜŘ ¢ǊŀŶŎ мΣпорΦрл  лΦлл 

  bƛǘǊƻǳǎ hȄƛŘŜ тΣлллΦлл  ммΣпопΦлл 

  hƴƛƻƴ ²ŜŜŘ оΣмпрΦлл  оΣлрлΦлл 

   мртΣмупΦур  ммпΣфуфΦрс 

 aŀƴŀƎŜƳŜƴǘ CŜŜǎ    

  /ŀǊōƻƴ .ŀƴƪ !ŎŎƻǳƴǘ сΦлл  мнΦлл 

  tŜǊǊŜƴƛŀƭǎ .ŀƴƪ !ŎŎƻǳƴǘ лΦлл  нΦлл 

   сΦлл  мпΦлл 

 aŜǊŎƘŀƴŘƛǎŜ   мΣуомΦот 

 hŶŎŜ 9ȄǇŜƴǎŜǎ сонΦлф  нтΦнт 

 tǳōƭƛŎŀǝƻƴǎ оΣнтоΦпм  оΣффрΦлл 

 aƛƴƻǊ tƭŀƴǘ tǳǊŎƘŀǎŜǎ ϧ wŜǇŀƛǊ лΦлл  пΣмпуΦфр 

 ¢ǊŜŀǎǳǊŜǊ 9ȄǇŜƴǎŜǎ оΣпрнΦто  оΣрнлΦфм 

      

¢h¢![ 9·t9b{9{ мспΣсофΦлу  монΣпупΦос 

      

ht9w!¢LbD twhCL¢ ϧ 9·¢w!hw5Lb!w¸ L¢9a{ молΣмнуΦфф  унΣррмΦнм 

 wŜǘŀƛƴŜŘ tǊƻŬǘǎ ŀǘ Wǳƭȅ м млоΣфмтΦмл  нмΣосрΦус 

      

twhCL¢ !±!L[!.[9 Chw !ttwhtwL!¢Lhb нопΣлпсΦлф  млоΣфмтΦлт 

      

w9¢!Lb95 twhCL¢{ нопΣлпсΦлф  млоΣфмтΦлт 

      



мн 

5w!C¢ {¢!¢9a9b¢ hC CLb!b/L![ th{L¢Lhb    

!{ hC ол W¦b9 нлмр нлмр  нлмп 

/¦ww9b¢ !{{9¢{    

/!{I     

.ŀƴƪ {! tƻǿŜǊ {ŀǾŜǊ ппоопл лΦлл  лΦну 

CǊŜŜŘƻƳ .ŀƴƪ !ŎŎƻǳƴǘ фнрпл ррΣлфмΦсс  мсΣфнпΦфс 

.ǳǎƛƴŜǎǎ .ŀƴƪ !ŎŎƻǳƴǘ фоопл мурΣопнΦпо  туΣттмΦуо 

[ƻŀƴ {ƻƛƭ /ŀǊōƻƴ {ǘƻŎƪ tǊƻƧŜŎǘ лΦлл  нΣфлнΦлл 

   нплΣпопΦлф  фуΣрффΦлт 

h¢I9w     

D{¢ !ŎŎƻǳƴǘ лΦлл  рΣомуΦлл 

      

¢h¢![ /¦ww9b¢ !{{9¢{ нплΣпопΦлф  млоΣфмтΦлт 

      

¢h¢![ !{{9¢{ нплΣпопΦлф  млоΣфмтΦлт 

      

/¦ww9b¢ [L!.L[L¢L9{    

D{¢ tŀȅŀōƭŜ ǘƻ !¢h сΣоууΦлл  лΦлл 

        

¢h¢![ /¦ww9b¢ [L!.L[L¢L9{ сΣоууΦлл  лΦлл 

      

¢h¢![ [L!.L[L¢L9{ сΣоууΦлл  лΦлл 

      

b9¢ !{{9¢{ нопΣлпсΦлф  млоΣфмтΦлт 

      

   9v¦L¢¸  

wŜǘŀƛƴŜŘ tǊƻŬǘǎ нопΣлпсΦлф  млоΣфмтΦлт 

      

¢h¢![ 9v¦L¢¸ нопΣлпсΦлф  млоΣфмтΦлт 

¢ƘŜ ǳƴŀǳŘƛǘŜŘ ŬƴŀƴŎƛŀƭ ƛƴŦƻǊƳŀǝƻƴ ǎŜǘ ŦƻǊǘƘ ŀōƻǾŜ ƛǎ ǇǊŜƭƛƳƛƴŀǊȅ ŀƴŘ ǎǳōƧŜŎǘ ǘƻ ŀŘƧǳǎǘƳŜƴǘǎ ŀƴŘ ƳƻŘƛŬŎŀǝƻƴǎΦ  !ŘƧǳǎǘƳŜƴǘǎ 

ŀƴŘ ƳƻŘƛŬŎŀǝƻƴǎ ǘƻ ǘƘŜ ŬƴŀƴŎƛŀƭ ǎǘŀǘŜƳŜƴǘǎ Ƴŀȅ ōŜ ƛŘŜƴǝŬŜŘ ŘǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ ŀǳŘƛǘ ǿƻǊƪΣ ǿƘƛŎƘ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ǎƛƎƴƛŬπ

Ŏŀƴǘ ŘƛũŜǊŜƴŎŜǎ ŦǊƻƳ ǘƘƛǎ ǇǊŜƭƛƳƛƴŀǊȅ ǳƴŀǳŘƛǘŜŘ ŬƴŀƴŎƛŀƭ ƛƴŦƻǊƳŀǝƻƴΦ 



мо 

Lƴ ǘƘŜ нлмпκнлмр CƛƴŀƴŎƛŀƭ ¸ŜŀǊ ǘƘŜ ¦ǇǇŜǊ bƻǊǘƘ CŀǊƳƛƴƎ {ȅǎǘŜƳǎ DǊƻǳǇ ƻǇŜǊŀǘŜŘ ƻƴŜ ǇǊƻƧŜŎǘ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ƎŜƴŜǊŀƭ ƻǇŜǊŀǝƴƎ 

ŀŎŎƻǳƴǘǎΤ ¢ƘŜ /ŀǊōƻƴ tǊƻƧŜŎǘ ό!h¢Dwм-ппύό¦bC{ ǇǊƻƧŜŎǘ ІнлпύΦ  ¢Ƙƛǎ ƛǎ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ ŦǳƴŘƛƴƎ ōƻŘȅΦ  ¢ƘŜ ǳƴŀǳŘƛǘŜŘ 

ŬƴŀƴŎƛŀƭǎ ǎƘƻǿƛƴƎ ǘƘŜ LƴŎƻƳŜ ŀƴŘ 9ȄǇŜƴŘƛǘǳǊŜ ŦƻǊ ǘƘŜ нлмпκнлмр ŀƴŘ нлмрκнлмс ŬƴŀƴŎƛŀƭ ȅŜŀǊǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ōŜƭƻǿΦ  ¢ƘŜ ǿƘƻƭŜ 

ǇǊƻƧŜŎǘ ǿŀǎ ŀǳŘƛǘŜŘ ǳǇ ǘƻ омκмнκнлмр ŀƴŘ ǘƘŜǎŜ ŀǳŘƛǘŜŘ ǎǘŀǘŜƳŜƴǘǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇŀƎŜΦ 

 
¢ƘŜ ǳƴŀǳŘƛǘŜŘ ŬƴŀƴŎƛŀƭ ƛƴŦƻǊƳŀǝƻƴ ǎŜǘ ŦƻǊǘƘ ŀōƻǾŜ ƛǎ ǇǊŜƭƛƳƛƴŀǊȅ ŀƴŘ ǎǳōƧŜŎǘ ǘƻ ŀŘƧǳǎǘƳŜƴǘǎ ŀƴŘ ƳƻŘƛŬŎŀǝƻƴǎΦ  !ŘƧǳǎǘƳŜƴǘǎ 

ŀƴŘ ƳƻŘƛŬŎŀǝƻƴǎ ǘƻ ǘƘŜ ŬƴŀƴŎƛŀƭ ǎǘŀǘŜƳŜƴǘǎ Ƴŀȅ ōŜ ƛŘŜƴǝŬŜŘ ŘǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ ŀǳŘƛǘ ǿƻǊƪΣ ǿƘƛŎƘ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ 

ǎƛƎƴƛŬŎŀƴǘ ŘƛũŜǊŜƴŎŜǎ ŦǊƻƳ ǘƘƛǎ ǇǊŜƭƛƳƛƴŀǊȅ ǳƴŀǳŘƛǘŜŘ ŬƴŀƴŎƛŀƭ ƛƴŦƻǊƳŀǝƻƴΦ 

  

/!w.hb !//h¦b¢      

    5w!C¢ twhCL¢ !b5 [h{{ {¢!¢9a9b¢ 

Chw ¢I9 ¸9!w{ 9b595 ол W¦b9 нлмр ϧ ол W¦b9 нлмс     

        

   нлмс  нлмр  нлмп 

   Ϸ  Ϸ  Ϸ 

Lb/ha9      

LƴǘŜǊŜǎǘ wŜŎŜƛǾŜŘ пфсΦну  мΣптмΦмм  рΣуллΦфс 

{ǳƴŘǊȅ LƴŎƻƳŜ млсΦср  сΦлл  мнΦлл 

DǊŀƴǘ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ CƛǎƘŜǊƛŜǎ ϧ CƻǊπ
ŜǎǘǊȅ мфΣфффΦрр  тфΣфррΦпр  мтпΣтнтΦлл 

   нлΣслнΦпу  умΣпонΦрс  мулΣрофΦфс 

9·t9b{9{      

.ŀƴƪ CŜŜǎ лΦлл  лΦлл  олΦлл 

!ǳŘƛǘ CŜŜǎ уфлΦлл  лΦлл  лΦлл 

!ŘƳƛƴƛǎǘǊŀǝƻƴ CŜŜ DŜƴŜǊŀƭ !ŎŎƻǳƴǘ лΦлл  оΣлллΦлл  оΣлллΦлл 

tǊƻƧŜŎǘ 9ȄǇŜƴǎŜǎ ппΣстоΦлл  нрсΣллуΦрс  мпнΣтмсΦрл 

   прΣрсоΦлл  нрфΣллуΦрс  мпрΣтпсΦрл 

b9¢ Lb/ha9κό[h{{ύ -нпΣфслΦрн  -мттΣртсΦлл  опΣтфоΦпс 

        

        

5w!C¢ .![!b/9 {I99¢      

hǇŜƴƛƴƎ .ŀƭŀƴŎŜ нсΣптнΦср  нлпΣлпуΦср  мсфΣнррΦмф 

b9¢ Lb/ha9κό[h{{ύ -нпΣфслΦрн  -мттΣртсΦлл  опΣтфоΦпс 

9v¦L¢¸  мΣрмнΦмо  нсΣптнΦср  нлпΣлпуΦср 

        

!{{9¢{       

.ŀƴƪ {!  мΣрмнΦмо  нсΣмтнΦср  нлсΣспуΦтф 

D{¢ !ŘƧǳǎǘƳŜƴǘǎ όŀŘƳƛƴ ŦŜŜ нлмоύ лΦлл  оллΦлл  оллΦлл 

D{¢ !ŎŎƻǳƴǘ лΦлл  лΦлл  лΦлл 

   мΣрмнΦмо  нсΣптнΦср  нлсΣфпуΦтф 

[9{{ [L!.L[L¢L9{      

D{¢ hǿŜŘ ǘƻ DŜƴŜǊŀƭ !ŎŎƻǳƴǘ лΦлл  лΦлл  нΣфллΦмп 
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UNFS Yield Prophet in 2015 

Author: Barry Mudge 

Funded By: GRDC Stubble Initiative, Emerald Grain and participating land owners 

Project Title: UNFS Yield Prophet 

Project Duration: 2015 cropping season 

Project Delivery Organisation: Barry Mudge Consulting 

 

Key Points: 

The UNFS delivered the Yield Prophet program on 10 sites throughout the Upper North in 2015 
In the majority of cases, Yield Prophet provided a good indication of yield prospects during the season. On 
some sites, yield predictions were compromised by the hot finish to the season 
 
The information provided by Yield Prophet can be useful in adjusting inputs (mainly Nitrogen) as the season 
evolves 
 

Project Report: 

Background 

Thanks to on-going sponsorship from Emerald Grain, Yield Prophet was run across the Upper North again in 
2015. A total of 10 sites were selected with deep soil sampling undertaken at the start of May.  Soils were 
analysed for moisture content and nitrogen along with other parameters to enable the appropriate soil to be 
selected for the Yield Prophet program. The program was then set up for each of the sites. Outputs were 
regularly updated throughout the season, with results e-mailed to members.  

How Does Yield Prophet Work 

Yield Prophet is the web-based interface which allows users to access outputs from the crop production 
model, APSIM. Inputs include detailed soil characterisation information along with measurements of soil 
water and deep nitrogen status at the start of the season. Specific crop information (sowing date, variety, 
fertiliser applications etc.) along with daily rainfall data are then entered for each site to provide updated 
estimates of yield expectations if historical rainfall patterns are repeated (see Figure 1). So it is important to 
recognise that the results are very specifically location based- these can then be extrapolated to other 
locations based on knowledge of the particular characteristics of each location. 
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 Yield Prophet can provide an estimate of yield expectations as we move through the season, which can be 
used to aid management decisions (e.g. value of fungicide applications) and possibly giving more confidence 
in forward marketing of grain. YP also provides an ongoing estimate of the Nitrogen status of the crop and can 
be used to assess the value or otherwise of applying additional N. 

 The cost to run Yield Prophet in 2015 was an annual subscription of $180 ($120 if a member of BCG 
Cropping Group) plus the cost of the soil sampling. Once the subscription has been made, there is no limit on 
the number of times the information can be updated throughout the year. In 2015, the UNFS Yield Prophet 
program was funded through generous sponsorship from Emerald Grain, plus a $200 contribution from 
growers whose paddocks were included in the program.  

How did Yield Prophet perform in 2015 

In previous seasons, Yield Prophet has been shown to be quite good at predicting crop yields in a range of 
seasons.  

In 2015, starting soil moisture levels varied considerably across the region. Some properties had experienced 
excellent falls in April which had followed on some big rains (in parts) in January. Rainfall early in the 
growing season in all locations being tested was at least Decile 5 and in many instances (particularly in the 
north east) was well above average. Generally early sowing saw advanced crop stages. All this added up to the 
Yield Prophet model showing some impressive potential yields if good seasonal conditions were received for 
the rest of the season. However, there were two potential sleepers- The first was that on most sites, nitrogen 
levels were modest or low and the model showed that this would restrict crop yields in average or better 
seasons. In several cases, the N levels were so low that the model predicted that even a below average season 
would see yields restricted by N supply. The other sleeper was the potential impact that the El- nino weather 
pattern would have on winter and spring rainfall. 

Seasonal conditions remained favourable through winter. By late August, all sites showed above average 
seasonal rainfall to date with some sites well above average. Then a dryish September followed by a very hot 
period early in October severely affected any crops which were not well advanced into grain fill. Generally, 
crops east of the ranges were most affected with crops west of the ranges sufficiently advanced prior to the hot 
spell to protect yield potential. 

UNFS Yield Prophet site locations in 2015 are shown in Figure 12. Individual comments plus a review of the 
performance of YP at each site now follows- also included is a summary of the output from the model over the 
course of the season. Each figure shows the 10th, 50th and 90th percentile of predicted yield (for each date that 
the model was run) along with the actual yield obtained at each site. To interprete these results, and as an 
example, the 90th percentile yield shows that yield which is expected to be equalled or exceeded in 90 years 
out of 100. This changes as the season evolves with inclusion of more seasonal information- the three lines 
eventually converge at the completion of the season with the convergent point being the final yield prediction. 

 

McCallum (7km south east of 
Morchard)- This was a paddock 
just east of Richards house. Emu 
Rock wheat back on pasture from 
last year. The paddock had good 
yield potential but model showed 
early on that additional Nitrogen 
would be required if the season was 
favourable. Additional 23kg/Ha of 
N was applied in early July which 
saw yield potential improve. The 
model suggested the final yield 
would be around 2.4 tonne/Ha- 
actual final yield of 1.64 tonne/Ha 
(AGP Quality- 6.9% screenings) 
was clearly affected by the poor 
finish to the season.   
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Figure 2. Yield potential (as measured by the 10th, 50th and 90th percentile) over the 

season and final yield for the McCallum site 7 km south east of Morchard 
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Barrie (2 km north Willowie)- Katana wheat back on canola stubble. This is a highly variable paddock with 
soil constraints at depth which impact crop yields. Final crop yield in the area sampled for Yield Prophet was 
estimated by Peter at around 2.0 tonne /Ha which was in line with model predictions. 

 

Figure 3. Yield potential (as 
measured by the 10th, 50th and 
90th percentile) over the season 
and final yield for the Barrie site 
2 km north of Willowie 

 

 

 

 

 

 

 

 

Catford (10 km north of Morchard at Poverty Corner)- Katana wheat back on wheat stubble. This site 
showed very good levels of Plant Available Water (PAW) early in the season following very good January 
rains. Additional N was applied early in July which saw yield predictions improve. The model indicated that 
the final yield prediction of 1.89 t/Ha was still compromised by a lack of N. The actual final yield was 2.5 
tonne/Ha of ASW quality which also suggests some yield compromise due to inadequate nutrition. 

 

Figure 4. Yield potential (as 
measured by the 10th, 50th and 
90th percentile) over the season 
and final yield for the Catford site 
10 km north of Morchard 

 

 

 

 

 

 

 

 

Crouch (25 km south of Port Pirie at Wandearah)- Kord wheat back on chickpea stubble. This area 
struggled for early season rainfall but had quite reasonable winter rains. Final growing season rainfall still was 
only around Decile 5. Chris and Graeme applied two applications of in-season N and predicted yield climbed 
steadily. The paddock showed a lot of variability in the final yield result- paddock average was 2.3 tonne/Ha 
but Chris indicated that the area sampled would have yielded much better- perhaps 3.0 to 3.2 tonne/Ha which 
is close to predictions. 
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Figure 5. Yield potential (as 
measured by the 10th, 50th and 90th 
percentile) over the season and 
final yield for the Crouch site 25 
Km south of Port Pirie 

 

 

 

 

 

 

Heaslip (2 km north east of Appila on main Booleroo road)- Paddock showed good yield potential early but 
appeared to be lacking in N. Jim applied two additional N applications in July which lifted yield predictions 
considerably. However, yield predictions later in the season began to decline as the season closed off. The 
paddock final yield was 2.3 tonne/Ha of mainly ASW but with some AGP due to high screenings.  

 

Figure 6 (left). Yield potential (as 
measured by the 10th, 50th and 90th 
percentile) over the season and 
final yield for the Heaslip site 2 
Km north-east  of Appila 

 

 

 

Figure 7 (below). Yield potential 
(as measured by the 10th, 50th and 
90th percentile) over the season 
and final yield for the Mudge site 
9 Km north of Port Germein 

 
Mudge (9 km north of Port 
Germein)- Mace wheat back on a 
spray fallowed medic crop in 2014. 
This was a paddock on the west 
side of the main highway which 
was reasonably favoured by early 
season rains and showed good 
PAW. It also showed reasonable 
good levels of available N, although 
the high yield potential indicated 
that additional N would be 
beneficial. No additional N was 
applied. Final crop yield of 4.2 
tonne/Ha was close to the predicted 
yield of 4.3 tonne/Ha. Interestingly, 
the model predicted a final yield of 
4.9 tonne/Ha if additional N had 
been applied. 
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Pole (5 km south east of Port Germein)- Mace wheat back on a grassy medic pasture in 2014. This was the 
site of the UNFS Barley Grass trial looking at the influence of crop competition on barley grass suppression. 
The site had reasonable growing season rainfall but showed quite low initial N which was not fully covered by 
additional applications. Final predicted yield based on N as applied was around 2.7 tonne/Ha- this was 
significantly lower than the prediction of 3.1 tonne/Ha if additional N had been applied. Actual final yield for 
wheat at this site was 2.1 tonne/Ha which may have been compromised due to possible presence of root 

disease (final yield of Fathom 
barley at the same site was 3.5 
tonne/Ha). 

 

Figure 8. Yield potential (as 
measured by the 10th, 50th and 
90th percentile) over the season 
and final yield for the Pole site 5 
Km south-east of Port Germein 

 

 

 

 

 

Berryman (7 km north east of Wirrabara)- Scout wheat on canola. This is high rainfall country which 
showed good yield potential during the season, but with the model showing a significant drop off in yield as 
the season finished poorly. The final predicted yield was (only) around 3.1 tonne/Ha- and while the paddock 
was quite variable, Dustin suggested that the predicted yield was 0.5-1.0 t/Ha below actual. This may have 
been due in part to the fact that the model used Booleroo Centre's (a drier location?) rainfall records for its 
calculations. 

 

 

Figure 9. Yield potential (as 
measured by the 10th, 50th and 
90th percentile) over the season 
and final yield for the Berryman 
site 7 Km north-east of Wirrabara 

 

 

 

 

 

 

 

Foulis (3 km north of Wilmington)- Mace wheat back on wheat. This site had very good early and mid-
season rainfall and showed high yield potential. Matt backed this up with some good levels of urea 
applications with yield predictions continuing to improve through the season. Unfortunately, the final yield 
was compromised by the hot and dry finish- final crop yield was 2.85 tonne/Ha of AGP against a predicted 
yield of 4.0 tonne/Ha. Interestingly, an adjoining wheat crop which had less urea applied went 1.0 tonne/Ha 
better.  
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Figure 10. Yield potential (as 
measured by the 10th, 50th and 90th 
percentile) over the season and 
final yield for the Foulis site 3 Km 
north of Wilmington 

 

 

 

 

 

 

 

Kuerschner (just east of Black Rock)- Katana wheat back on wheat stubble. Site received about 100 mm of 
rainfall in an April event and should have shown high levels of PAW when tested. However, the soil tests only 
showed wet soil down to about 40 cm, which was a mystery but may reflect variability across the paddock. In 
any event, predicted yields remained at moderate levels through the season, with additional N applied in late 
July lifting predicted yields considerably. Final predicted yield of 1.8 tonne/Ha was significantly lower than 
the actual achieved of 2.6 tonne/Ha which may have reflected the issue raised with the initial soil testing. 

 

Figure 11. Yield potential (as 
measured by the 10th, 50th and 
90th percentile) over the season 
and final yield for the Kuerschner 
site at Black Rock  
 

 

 

 

 

 

 

 

Summary and Conclusions 

In most cases in 2015, on the 10 sites used in the Upper North, Yield Prophet provided a reasonable estimate 
of yield potential as the season evolved. The less than favourable finish to the season compromised some sites, 
particularly those at a vulnerable crop stage during the extreme heat event in early October. However, Yield 
Prophet remains a useful tool to assist with in-crop input decision making particularly in-season Nitrogen 
applications. 
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Figure 12. Yield Prophet- Site locations in 2015 
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The value of break crops in low rainfall farming systems 

Author: Michael Moodie - Mallee Sustainable Farming, Mildura & Nigel Wilhelm - SARDI, Minnipa 
Agricultural Centre 

Funded By: GRDC - DAS00119  

Project Title: Profitable Crop sequencing in the low rainfall areas of South Eastern Australia 

Project Duration: 2011-2015 

Project Delivery Organisation: Rural Solutions, Mallee Sustainable Farming, SARDI 

 

Key Messages: 

The inclusion of two-year break phases in low rainfall crop sequences is a reliable management tool for 
increasing the yields of subsequent wheat crops in paddocks where agronomic constraints (e.g. grass weeds, 
declining soil fertility, root disease) are affecting yields of continuous cereals. These wheat yield benefits are 
commonly 1 ï 2 t/ha over 2-3 seasons following the break phase. 
 
Including one and two-year break phases in low rainfall paddock rotations can increase profitability by up to 
$100/ha/year over maintaining a continuous wheat cropping sequence. Key to increasing profitability is 
having at least one profitable break crop option that relieves the agronomic constraints for production of 
subsequent crops. 
 

Project Report: 

Why do the trial?  
The agronomic benefits of including break phases in paddock rotations are well known: they can interrupt 
root disease cycles, fix nitrogen, conserve and provide management options to control grass weeds. 
However, over the past 15-20 years, the intensity of cereal crops in low rainfall zone paddock rotations has 
increased dramatically. The increased intensity of cereal crops has largely been at the expense of pastures 
and fallows and farmers have been reluctant to include broadleaved break crops in rotations due to the 
perceived higher risk of growing these crops in the low rainfall zone. Therefore, research was undertaken to 
quantify the yield benefits that break phases provide to subsequent cereal crops in the low rainfall zone and 
to quantify the impact of break phases on profitability of the long term rotation. 
 
The Low Rainfall Crop Sequencing Project (LRCSP, funded by GRDC) commenced in 2011 with field trials 
at 5 sites across the low rainfall zone of south eastern Australia. At that point in time, paddock rotations in 
this region were dominated by intensive cereal cropping and broadleaved grain crops occupied less than 5% 
of the landscape. Moreover, these intensive cereal cropping sequences were declining in productivity due to 
agronomic constraints such as grassy weeds, declining soil nitrogen fertility and crop diseases. The aim of 
the project was to test if including one and two year well managed break phases in low rainfall crop 
sequences could successfully address agronomic constraints to increase the productivity of subsequent cereal 
crops and improve the profitability of the long term crop sequence when compared to maintaining 
continuous cereal. 
 
How was it done? 
The LRCSP is a collaboration between SARDI and five farming systems groups in the southern region: 
Eyre Peninsula Agricultural Research Foundation (EPARF); Site location: Minnipa, SA 
Upper North Farming Systems (UNFS); Site location: Appila, SA 
Mallee Sustainable Farming (MSF); Site location: Mildura, Vic 
Birchip Cropping Group (BCG); Site location: Chinkapook, Vic 
Central West Farming Systems (CWFS); Site location: Condobolin, NSW 

 
Replicated trials were established within paddocks which had had a long term history of intensive cereal 
cropping. Moreover, agronomic constraints such as grass weeds, soil borne disease and declining soil fertility 
were constraining cereal crops yields in these paddocks. Each trial included up to 19 unique crop sequences 
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which included both one and two-year break phases in 2011 and/or 2012 followed by wheat in 2013, 2014 and 
2015 (Table 1). These treatments were selected by the collaborating FS groups in consultation with local 
farmers and advisors. Each trial also maintained a continuous wheat treatment for the five years of the trial 
which was used to measure the impact of the 19 crop sequences trialed.  
 
Table 1 Details of the four year rotations implemented at the Mildura, Appila and Minnipa sites. 

Throughout the trials, agronomic management was varied for each individual rotation to help maximise the 

profitability of that rotation and to correct the agronomic constraints that emerged for that rotation. For 
example nitrogen inputs, varieties, sowing dates or herbicide applications were varied depending on the level 
and type of agronomic constraints in each rotation. 
 
Each trial was intensively monitored for a range of agronomic parameters. Prior to sowing soil fertility and 
root disease inoculum was measured in the topsoil while soil nitrogen and soil water were measured 
throughout the soil profile. Grassy weeds populations were also monitored over the course of the trial by 
measuring weed seed banks and in-crop weed numbers. 
 
Gross margins were calculated for each treatment in each season using the Rural Solutions óFarm Gross 
Margin and Enterprise Planning Guideô. Costs were calculated using the actual inputs used in the trial and the 
values provided in the corresponding gross margin guide. Each year gross margins were calculated using the 
five-year average price stated in 2015 (Table 2). Treatment grain yields were used for calculating income and 
85% of dry matter yield was used for calculating hay yield. For grazing livestock, income was calculated using 
the dry sheep equivalent (DSE) cereal zone gross margin for a prime lamb enterprise and a nominal stocking 
rate of 2 DSE per winter grazed hectare, irrespective of pasture production. 
 
What happened? 
This article reports on the first four years of data from three of the trial sites. 
 
Impact of break crops on subsequent wheat yield 
At the Mildura, Appila and Minnipa sites, including break phases in paddock rotations significantly increased 
yields of subsequent wheat crops in comparison to maintaining continuous wheat (Figures 1ï3). At the 
Mildura site, including a double break phase in 2011 and 2012 resulted in increased wheat production of 0.6 ï 
1.6 t/ha in 2013 and 2014 (Figure 1).  This is despite relatively low yields of the continuous wheat treatments 

Mildura Ident Appila Ident Minnipa Ident 

canola-chickpea-w-w 
canola-field pea-w-w 
canola-bmvetch-w-w 
chickpea-canola-w-w 
fallow-canola-w-w 
fallow-fallow-w-w 
fallow-field pea-w-w 
a,gmedic-gpasture-w-w 
b,gmedic-gpasture-w-w 
field pea-canola-w-w 
field pea-bmvetch-w-w 
bmvetch-canola-w-w 
bmvetch-field pea-w-w 
barley-wheat-w-w 
canola-w-w-w 

canola+field pea-w-w-w 
hoat-w-w-w 
field pea-w-w-w 
fallow-w-w-w 
w-w-w-w 

C-CP 
C-FP 
C-V 
CP-C 
F-C 
F-F 
F-FP 
M(H)-P 
M(L)-P 
FP-C 
FP-V 
V-C 
V-FP 
B-W 
C-W 
C+FP-W 
O-W 
FP-W 
F-W 
CONW 

canola-field pea-w-w 
field pea-canola-w-w 
hmillet-bmvetch-w-w 
medic-hpasture-w-w 
medic(p)- hpasture-w-w 
pasture-hoats+vetch-w-w 
c,hmix1- c,hmix1-w-w 

hcanola+vetch-fieldpea-w-w 
fallow-fallow-w-w 
fallow-canola-w-w 
fallow-lentil-w-w 
hvetch-fallow-w-w 
fallow-w-w-w 
lentil-w-w-w 
w-barley-w-w 
w-hpasture-w-w 
w-gmedic-w-w 

dwheat(p) -hpasture-w-w 
hoat-w-w-w 
w-w-w-w 

C-FP 
FP-C 
MT-V 
M-P 
M(P)-P 
P-O+V 
MX1-MX1 
C+V-FP 
F-F 
F-C 
F-L 
V-F 
F-W 
L-W 
W-B 
W-P 
W-M 
W(P)-P 
O-W 
CONW 

canola-field pea-w-w 
field pea-canola-w-w 

medic-gcanola+pasture-w-w 
hmedic-canola-w-w 
canola-gmedic-w-w 
hsulla-gsulla-w-w 
fallow-fallow-w-w 
canola-goat-w-w 
fieldpea-goats-w-w 
hmedic-goats-w-w 
hoats-canola-w-w 
hoats-field pea-w-w 
hoats-gmedic-w-w 

hvetch+oats-canola-w-w 
hcanola+field pea-w-w-w 
fieldpea-w-w-w 
emedic-w-w-w 
fmedic-w-w-w 

 w-w-w-w 

C-FP 
FP-C 
M-C+P 
 M-C 
C-M 
S-S 
F-F 
C-O 
FP-O 
M-O 
O-C 
O-FP 
O-M 
V+O-C 
C+FP-W 
FP-W 
M(J)-W 
M(A)-W 
CONW 

aLow Sowing Rate (5 kg/ha) 
bHigh Sowing Rate (15 kg/ha) 
Note: Vetch were brown manured 

cmix1:oats+vetch+medic 
dwheat undersown with medic pod 
(p): Medic sown as pod 

eJaguar medic harvested for seed 
fAngel medic harvested for seed 

  
hTreatment cut for hay; gTreatment grazed; bmTreatment was brown manured 
Note: Medic refers to sown medic pasture: Pasture refers to regenerating medic pasture 
Fallow refers to chemical fallow 
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of less than 1.4 and 1.3 t/ha in the corresponding seasons. At this site double breaks were more effective than 
single break phases which was largely due to the rapid re-establishment of brome grass in the second year 
following a single break. 

Table 2 Enterprise prices used in the calculations of gross margins. 
 
 
 
 
 
 
 
 
 
 

At Appila and Minnipa, wheat yield benefits were of a similar magnitude those observed at Mildura despite 
much higher rainfall and yield potential at these sites. The continuous wheat treatments yielded 2.79 and 1.31 
t/ha at Appila and 1.66 and 3.28 t/ha at Minnipa in 2013 and 2014 respectively. At Appila, two year break 
treatments increased subsequent wheat production by 1ï2 t/ha and were also more effective than one year 
break phases with the exception of oaten hay ï wheat and fallow ï wheat (Figure 2). Wheat yield benefits at 
Minnipa were generally between of 1ï1.4 t/ha over the course of the trial, however one year breaks were 
equally effective as two year breaks (Figure 3). 
 
The choice of break phase appeared to have little effect on subsequent wheat production as long the break 
phase successfully addressed the constraints present. Analysis was undertaken to quantify the contribution of 
brome grass, soil nitrogen, rhizoctonia and soil water to the wheat yield benefits measured at the Mildura site 
in 2013 and 2014. In 2013, 39 percent of the yield improvement was due to less brome grass, 38 percent was 
due to more soil nitrogen, 19 percent was due to less rhizoctonia and four percent was due to more water. 
Brome grass was the dominant driver of positive break effects in 2014, accounting for an average of 80 percent 
of the differences in wheat yield. Higher soil nitrogen levels accounted for a further 18 percent of the positive 
break effects in 2014. 
 

 
Figure 1 Wheat yield benefit (treatment wheat yield ï continuous wheat yield) achieved at the Mildura site 
following one and two year break phase. Yields of the continuous wheat treatment (CONW) were 0.93, 1.42 
and 1.31 t/ha in 2012, 2013 and 2014 respectively. 
 
 

 
 

Enterprise Price Notes 

Wheat grain 
Barley grain 
Lentils grain 
Field Pea grain 
Chickpea (Desi) grain 
Canola grain 
Oaten hay 
Legume hay 
Mixed legume/non-legume hay 
Livestock (grazing) 

$271/t 
$225/t 
$628/t 
$265/t 
$414/t 
$522/t 
$148/t 
$198/t 
$173/t 
$66/ha 

All assumed APW quality 
All assumed feed quality 
 
 
Assumed $50/t below Kabuli chickpea price 
 
 
Assumed $50/t above oaten hay 
Assumed $25/ above oaten hay 
Cereal zone prime lamb: $33/DSE/ha x 2 DSE ha 
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Figure 2 Wheat yield benefit (treatment wheat yield ï continuous wheat yield) achieved at the Appila site 
following one and two year break phase. Yields of the continuous wheat treatment (CONW) were 1.65, 2.79 
and 1.41 t/ha in 2012, 2013 and 2014 respectively. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 Wheat yield benefit (treatment wheat yield ï continuous wheat yield) achieved at the Minnipa site 
following one and two year break phase. Yields of the continuous wheat treatment (CONW) were 1.70, 1.66 
and 3.28 t/ha in 2012, 2013 and 2014 respectively. 
 

Profitability of including break crop in low rainfall rotations 
The inclusion of break phases was most profitable at the Mildura and Appila sites where over half of the 
rotations with break phases included were more profitable than maintaining continuous wheat at these sites 
(Table 3). At Mildura, the top five rotations increased gross margin by an average of $230/ha over the four 
years or approximately $60/ha/year. At Appila, the profit advantages were greater with the top five most 
profitable crop sequences delivering an average of $370 additional profit or approximately $60/ha/year. 
 
Key attributes of the most profitable crop sequences at both Mildura and Appila were having at least one 
profitable break phase in the rotation (in comparison to the continuous wheat treatment) and that the rotation 
delivered large yield benefits to subsequent wheat crops. At Mildura, field peas, canola and chickpeas 
produced good yields and gross margins in the 2011 season. The yield of field pea was 1.8 t/ha, canola was 0.7 
t/ha and chickpeas were 0.8 t/ha with corresponding gross margins of $258/ha, $185/ha and $138/ha. Seasonal 
conditions were poor at Mildura in 2012, however field pea treatments still averaged 1 t/ha while canola and 
chickpea both yielded below 0.4 t/ha. Field peas also out-yielded wheat in both seasons with the continuous 
wheat treatment yielding 1.5 t/ha and 0.9 t/ha in 2011 and 2012. 
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At Appila, profitable gross margins were achieved from crop sequences where crops and pastures were cut for 
hay.  The top producing hay treatments in 2011 and 2012 produced of 4ï7 t/ha of dry matter resulting in 
profitable gross margins of $350ï500/ha. The continuous wheat treatment produced a profit of $285/ha and 
$240/ha in 2011 and 2012 seasons. At Appila, broadleaved break crops grown for grain generally performed 
poorly due to severe frost events impacting grain yield in both 2011 and 2012. The exceptions were canola and 
lentils producing excellent gross margins of $550/ha and $365/ha in 2012. Both of these treatments followed a 
chemical fallow in 2011 and both crops are high value grain crops where revenue is boosted by higher prices 
than other enterprises. 
 
The continuous wheat treatment was the most profitable at Minnipa with a gross margin of $1608/ha over the 
four years of the trial (Table 4). The profitability of this treatment was boosted by a high wheat yield in 2011 
(3.5 t/ha) resulting in an extremely profitable gross margin of $540/ha. Therefore, the opportunity cost of not 
having a wheat crop sown in 2011 was too much for the other rotations to claw back, even though continuous 
wheat was the least profitable treatment over the 2012-2013 timeframe. The top five most profitable rotations 
at Minnipa from 2013 ï 2014 were $95/ha/year more profitable than the continuous wheat. 
 
Table 3 Total gross margin (GM) for all years (2011-2014) and treatments included in the Mildura, Appila 
and Minnipa LRCSP. Total GM ($/ha) is provided for continuous wheat (CONW) with the differential GM 
($/ha) (treatment - CONW treatment) shown. 
 
 

 

Mildura Appila Minnipa 

Treatment GM (2011-14) Treatment GM (2011-14) Treatment GM (2011-14) 

CONW $692 CONW $1,034 CONW $1,608 

FP-V +$284 M(P)-P +$431 C-FP $0 

C-CP +$240 MX1-MX1 +$417 FP-C -$29 

FP-W +$228 F-C +$373 O-M -$59 

C-FP +$221 O-W +$331 C-O -$89 

CP-C +$180 F-L +$303 C-M -$133 

F-FP +$111 W(P)-P +$173 O-FP -$133 

O-W +$102 W-B +$112 O-C -$180 

C-V +$82 V-F +$98 C+FP-W -$184 

B-W +$55 W-P +$84 FP-W -$202 

V-FP +$27 F-W +$77 FP-O -$247 

FP-C +$13 MT-V +$58 M-C -$255 

C-W +$7 P-O+V -$23 M-O -$307 

V-C -$28 C+V-FP -$45 V+O-C -$371 

M(L)-P -$53 FP-C -$87 M-C+P -$394 

F-C -$84 F-F -$101 M(J)-W -$409 

C+FP-W -$95 L-W -$101 S-S -$440 

M(H)-P -$108 M-P -$106 F-F -$550 

F-W -$147 W-M -$193 M(A)-W -$576 

F-F -$169 C-FP -$369     
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What does this mean? 
The inclusion of break phases in low rainfall crop sequences is a reliable management tool for increasing the 
yields of subsequent wheat crops in paddocks where agronomic constraints (e.g. grass weeds, declining soil 
fertility, root disease) are affecting yields of continuous cereals. These wheat yield benefits are commonly 1ï2 
t/ha over 2-3 seasons following the break phase. 
 
Including continuous one and two-year break phases in low rainfall paddock rotations can increase 
profitability by up to $100/ha/year over maintaining a continuous wheat cropping sequence. Key to increasing 
profitability is having at least one profitable break crop option that manages agronomic constraints that 
increases the production of subsequent crops. 
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2015 Morchard Vetch Trials. 

Authors: Stuart Nagel, Gregg Kirby and Rade Matic, SARDI, Waite Campus  

Funded by: SAGIT, Project No S 914 

Project Title: Common Vetch as a break crop for marginal cropping systems (2014-2017) 

Project Delivery Organisation; SARDI 

Key Points 

¶ In 2015 the Morchard trial produced very good yields of both grain and hay with a site mean of 4.2t/ha of 

hay and 2.1t/ha of grain 

¶ Several new variety lines showed good potential in dry matter production and grain yields and showed 

the potential of vetch in this area  

¶ The new varieties Timok and Volga out yield Rasina in the trials in both hay and grain. 

Background 

In 2014 SAGIT funded a project with the National Vetch Breeding Program (NVBP) to investigate existing 
vetch germplasm that may be suited to the more marginal cropping areas in South Australia. It aims to 
provide a genuine legume break crop option for cereal and mixed farmers in the marginal cropping areas of 
South Australia, focusing on Western Eyre Peninsula, the Upper North and the Murray lands/ Mallee 
The Upper North trials were conducted with Gilmore Catford at Morchard in 2014 and 2015. 

Methods 

Lines were selected from the 2014 trials based on early vigour, winter growth and dry matter/fodder yields.  

In 2015 the trial was sown after good early rains on 23-April into good moisture with follow up rainfall.  

Pre sowing Treflan was applied at 1.5l/ha and incorporated by sowing and post sowing pre emergence a tank 

mix of  Simazine 500gm/ha and Metribuzine 250gm/

ha was applied with an insecticide. There was no 

fertilizer or inoculation applied and no grass 

herbicide was applied. 

The trial was cut for hay on the 10th of September and 

harvested for grain on the 28th of October. 

Results 

In 2015 the Morchard trial produced very good yields 

of both grain and hay with a site mean of 4.2t/ha of 

hay and 2.1t/ha of grain. The best lines producing 

over 5.0t/ha of hay and over 2.3t/ha grain (see Table 

1) 

Several lines showed good potential in dry matter 

production SA 34822, SA 34823-2 and SA 34876, 

with SA 34876 having the best early vigour and 

winter growth making it an attractive option in a mixed farming system. Other later lines took advantage of 

good moisture in spring to put on late growth. Grain yields were also excellent and showed the potential of 

vetch in this area.  

The new varieties Timok and Volga out yield Rasina in the trials in both hay and grain. With Timok 

achieving the best results out of the varieties. This was due to the good moisture in spring which advantaged 

Figure 1 Morchard July 23, SA 34876 centre front 
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the later maturing varieties and saw all lines and varieties go on to produce good grain yields. This will not 

happen every year around Morchard as the seasons tend to finish earlier than in 2015 making earlier maturity 

preferable in most seasons. 

Table 1: 2015 Grain and hay yields Morchard 
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Maintaining Profitable Farming Systems with Retained Stubble  

ñThe Stubble Initiativeò 

Author: Naomi Scholz, SARDI 

Funded By: GRDC 

Project Title: Maintaining Profitable Farming Systems with Retained Stubble  

Project Duration: 2013-2018 

The GRDC initiative, Maintaining Profitable Farming Systems with Retained Stubble, or the ñStubble 

Initiativeò, is a five year program to address the issues encountered by growers when retaining stubbles from 

one year to the next. 

Based in the southern cropping region, the initiative involves farming systems groups in Victoria, South 

Australia, southern and central New South Wales and Tasmania collaborating with research organisations 

and agribusiness to explore and address issues for growers that impact the profitability of cropping systems 

with stubble, including pests, diseases, weeds, nutrition and the physical aspects of sowing and establishing 

crops in heavy residues. 

The initiative aims to address the issues with stubble retention, quantify the effects that these issues are 

having on yield and profitability, develop practical solutions and then extend the knowledge to grain growers 

and their advisers. 

The farming systems groups involved are developing regional guidelines and recommendations that growers 

can implement on-farm to help them to consistently retain stubbles. The ultimate goal is to provide southern 

growers with practical information to guide their crop management, underpinned by results from local trials 

across the southern cropping region.  

While each grower group is investigating their own locally relevant issues, there are common issues across 

the region that are also being addressed in a consistent manner by the groups, with the support of the CSIRO 

research team led by Dr John Kirkegaard. 

The groups and organisations involved are BCG, on behalf of Southern Farming Systems, Victorian No Till 

Farming Association and Irrigated Cropping Council; Mallee Sustainable Farming Systems Inc;  Riverine 

Plains Inc; Central West Farming Systems; Farmlink Research Limited; Eyre Peninsula Agricultural 

Research Foundation; Lower Eyre Agricultural Development Association; MacKillop Farm Management 

Group; Upper North Farming Systems; and Yeruga Crop Research, on behalf of the Mid North High Rainfall 

Farming Systems Group and the Yorke Peninsula Alkaline Soils Group. Hart Field Site group is also 

participating in the initiative, with South Australian Grains Industry Trust (SAGIT) funded trials (H0113 and 

H0114). 

Research support is being provided by CSIRO, and SA Research and Development Instituteôs Naomi Scholz 

has been appointed to assist with co-ordination and communication.  

For more information, contact your local grower group or 

Naomi Scholz, SARDI naomi.scholz@sa.gov.au (08) 

8680 6233. 

GRDC Project codes: BWD00024, CWF00018, 
EPF00001, CSP00174, LEA00002, MFM00006, 
MFS00003, RPI00009, UNF00002, YCR00003, 
DAN00170.  

mailto:naomi.scholz@sa.gov.au
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{ǳǊŦŀŎŜ /ƻǾŜǊ DǊŀȊƛƴƎ {ȅǎǘŜƳǎ ¢Ǌƛŀƭ 

Author:  Mary-Anne Young 

Funded By:  GRDC Stubble Initiative - UNF00002 

Project Title:  Surface Cover Grazing Systems Trial 

Project Duration: 2014-2017 

Project Delivery Organisation: PIRSA Rural Solutions SA & Don Bottrall, UNFS  

Key Points: 

This trial is investigating the effects of rotational grazing versus set stocking of stubble residues on surface 
cover in arable paddocks.  
To date, there is no clear difference in surface cover indicators between the two treatments. 
 

Project Report: 

Experiences of farmers using rotational grazing on stubbles (putting high numbers of stock on paddocks for 
short periods of time) suggest that more surface cover remains and less tracking is evident compared to 
paddocks where a lower stocking density for longer periods is used.  

This year the trial on Don Bottrallôs property at Appila was on 2.7 t/ha Hindmarsh barley crop stubble .  

Figure 1: Paddock Layout.  

The 17 ha paddock is split into approximately half, with an 
ungrazed or ñcontrolò strip (C) in the middle. 

The western end is left for set stocking (S) while the rotationally 
grazed area (R) is further subdivided into 3 areas.  

A mob of ewe hoggets was split into 2, with 97 in each group.  

The sheep went into the trial areas on the 24th of January 2016 
and remained for 27 days, during which time the ones in the 
rotationally grazed areas grazed each subdivided paddock 3 days 
3 times. 

All sheep were shorn on the 9th of February and 2 rams per mob 
were put in on the 16th of February.   

Assessments of surface cover were made (dry matter t/ha; proportion of bare ground / surface cover; and an 
erosion risk rating system used by the Department of Environment, Water and Natural Resources) prior to 
the sheep going onto the paddock and immediately after their removal.  

This yearôs results showed that there was no significant difference between the 2 treatments in changes in 
surface cover before and after grazing: 

Table 1: Change in surface cover indicators after grazing * 1 = full cover; 8 = bare ground 
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The changes in surface cover rating reflect that while a high amount of surface cover remained, the stubble 
had become flattened and detached to some extent, and this is quite apparent in photos. The percentage of the 
ground surface protected by cover remains high however the stubble is looser and more readily kicked, 
blown or washed around. 

Much of the finer leaf and chaff components of the stubble had been grazed, leaving behind the bulkier 
straw. 

Before the sheep went into the paddocks, Don had randomly selected 15 in each mob and weighed them. 
However, heavy rain washed the spray raddle markings off the selected sheep so they could not be identified 
for weighing after they came out. 

Results for the 3 years to date indicate that overall there is no consistent difference between rotational 
grazing and set stocking on surface cover (Table 2).  

Figure 2 & 3: Rotational grazing paddock before grazing (left) and after (right). 

Table 2: Changes in surface cover factors after grazing 

 

In 2014, set stocking appeared to result in more loss of dry matter but similar no change in % cover and a 
similar decline in surface cover rating to rotational grazing. In 2015, rotational grazing lost more dry matter 
and percentage surface cover but was on a par with set stocking for surface cover rating. It should be noted 
that the timing of sheep going into paddocks and length of stay has varied: in 2014, sheep went in on the 4th 
of June and remained for 18 days; 10th of March 2015 for 9 days; and 24th of January 2016 for 27 days.  

Over the 3 years, surface cover levels after grazing have been regarded as adequate for protecting the soil 
against erosion. The highest erosion risk was in 2015 when the initial amount of stubble was low (1.6 t /ha) 
and after grazing, surface cover ratings were at the threshold of 5; at 
higher ratings than this (ie 6-8), the soil is regarded as having 
inadequate protection. Surface cover percentages have been maintained 
at over 75% on all areas.   
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appreciated. Electric fencing and watering equipment 
used in this and other UNFS trials was donated to UNFS 
by PIRSA Rural Solutions SA. 
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Stubble efficiency ï Stubble Grazing Condobolin 2015 

Author: Ian Menz, Research and Development Agronomist, Condobolin, Nick Moody, Technical Officer, 
Condobolin, Daryl Reardon, Technical Officer, Condobolin 

Funded By: GRDC Stubble Initiative CWF00018 

Project Title: Maintaining Profitable Farming Systems with Retained Stubble  

Project Duration: 2015 

Project Delivery Organisation: Central West Farming Systems 

 

Key Points: 

¶ Treatment 1, Nil grazed, moderate stubble yielded the highest, (2.18 t/ha) 

¶ No significant difference in Total Plant Available Water, majority of stored water was below the 50 cm 
depth. 

¶ There was a significant difference between the eight treatments when comparing available soil nitrogen. 

¶ There was a significant difference in grain quality attributes between the eight stubble treatments. 

 

Project Report: 

Trial aim 

This trial is part of a series of trials aimed to investigate how differing summer farming practices influence 

stored water and how plant available water may influence grain yield potential and grain quality attributes in 

the low rainfall area in central NSW. The summer farming practices that were investigated included stubble 

and weed management. 

Stubble was managed either through full or partial removal with sheep, other stubble treatments involved 

stubble left standing or stubble being burnt prior to sowing. In addition when stubble was retained the effect 

of weed control through sprays treatments was assessed.  

As studied in previous year, the effect of stubble, grazing and spray management over the summer period 

was measured through its effect on plant available water at sowing and flow on effect in grain yield and 

quality parameters. 

Trial details 

Soil type: Red Sandy Loam 

Crop 2014: Twilight field peas and Mannus oats, brown manured 

Crop 2015: Livingston wheat 

Sowing rate: 30 kg/ha 

Sowing Date: 20th May 2015 

Fertiliser: 50 kg MAP 

Seeder type: DBS Parallelogram Hydraulic tyne seeder, with disc culters 
Row spacing (cm): 25.4 cm 
Harvest date: 9th November 2015 

Treatments 

1: Nil graze, as is moderate stubble retain 
2: Nil graze, as is moderate stubble retain, burnt late 
3: Nil graze, high stubble retain 
4: Nil graze, mown stubble removed 
5: Stubble moderate graze, stubble retention, sprayed for weeds 
6: Stubble moderate graze, sprayed for weeds, burnt late 
7: Stubble heavy graze stubble retention, sprayed for weeds 
8: Stubble heavy graze, stubble retention, one missed spray 
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Grazing treatments were imposed on the 20th January 2015, when 330 merino ewes were placed on plots. 

Moderately grazed trial plots had a stocking rate of 727 sheep/ha for one day and were excluded on the 21st 

January 2015. The heavily grazed trial plots had a stocking rate of 727 sheep/ha for one day and 1455 sheep/

ha for an additional day, the sheep were excluded on 22nd January 2015. 

Seasonal review 

The seasonal conditions experienced at Condobolin Research and Advisory Station, Condobolin during 2015 
year had a profound influence on the trial results. The trial was sown into good moisture and established very 
quickly and evenly. Weed control was exceptional, and the trial was very even throughout the season.  

The rainfall for the growing season (May to October) was just below average, with Condobolin Research and 
Advisory Station recording 198.7 mm during the growing season (Table 1), with the Long Term Average 
(LTA) during the growing season rainfall of 209 mm. Good rainfall fell in June, July, August and October. 
Rainfall during both May (11.6 mm) and September (6.2 mm) were well below the long term average of 34.4 
mm and 29.1 mm, respectively. In addition to lower than expected rainfall in September, high daytime 
temperatures in the mid to high thirties were experienced, in conjunction with hot strong winds during the first 
week in October. Combination of high daytime temperatures, hot winds and low rainfall produced a hard 
finish for the crop.  

Table 1. Monthly rainfall (mm) at Condobolin Research and Advisory Station, Condobolin during 2015. 

 
 

Trial results 

Soil plant available water and nutrient tests 

Soil tests were taken just prior to sowing at the soil depths of; 

 0-10cm 
 10-30cm 
 30-50cm 
 50-70cm 

70-90cm 

Plant available water 

The application of the eight stubble treatments over the summer season did not result in any difference to total 

plant available water for the eight stubble treatments when soil was taken to a depth of 90 cm. The amount of 

plant available water to a depth of 90 cm was low and ranged from 43mm to 82 mm over the eight treatments. 

When plant available water was divided into depths there were increasing amounts of stored moisture at lower 

depths. The majority (69 %) of the little plant available water stored in the profile was below 50 cm in depth. 

This moisture was beyond the capacity of seedlings or moderately sized plants to exploit. 

Soil Nitrogen 

There was a significant difference, at the 5 % level, between the eight treatments when comparing the total 

available soil nitrogen (kgN/ha) as well as available soil N for soil depths of 0-10 cm, 10-30 cm prior to 

sowing the trial in 2015. There was no difference in soil N between the eight treatments at depths lower than 

30 cm. 

Total soil nitrogen levels varied significantly dependant on the stubble management treatment in the previous 

year. Highest total residual soil nitrogen level, prior to sowing, were recorded for stubble treatment 7 (146.5 

kgN/ha), whilst treatment 5 (126.9 kgN/ha) and treatment 2 (121.7 kgN/ha) were similar. These three 

treatments had stubble retention with weed control through spraying or burning (Table 2.). The lowest total 

available soil nitrogen prior to sowing was treatment 8 with only 84.4 kgN/ha (Table 2.). 
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Soil nitrogen levels at the 0 to 10 cm depth ranged from 24.5 kgN/ha to 58.7 kgN/ha (Table 2.). The highest 

level of available N in the 0 to 10 cm depth was 58.7 kgN/ha for treatment 7, with 52.7 kgN/ha for treatment 5 

and with 45.9 kgN/ha for treatment 2 similar in value (Table 2.). 

Table 2.:Available soil nitrogen (kgN/ha) for soil depths of, 0 to 10 cm, 10 to 30 cm and total profile prior to 
sowing for eight stubble treatments at Condobolin in 2015. 

Soil nitrogen levels at the 10 to 30 cm depth ranged from 16.0 kgN/ha to 29.3 kgN/ha (Table 2.). The highest 

level of available N in the 10 to 30 cm depth was 29.3 kgN/ha for treatment 5, with 29.0 kgN/ha for treatment 

7, with 27.0 kgN/ha for treatment 2 and with 25.3 kgN/ha for treatment 6 being similar (Table 2.). 

Grain Yield and Quality  

There was significant difference between the eight treatment grain yields of Livingston (Figure 1.). Treatment 

1 (Nil grazed, as is moderate stubble retain) achieved the highest grain yield with 2.18 t/ha. Other treatments 

that also achieved similar yields were treatment 3 (2.13 t/ha), treatment 4 (2.11 t/ha), treatment 5 (2.07 t/ha) 

and treatment 6 (2.06 t/ha) (Figure 1. and Table 3.).  

 Figure 1: Grain yield (t/ha) for the eight stubble management treatments conducted on the stubble grazing 
trial at Condobolin in 2015. 

The lowest achieved grain yield was achieved for treatment 8 (stubble heavy graze, one missed spray) at 1.74 

t/ha (Figure 1. and Table 3.). This is a reduction in grain yield of approximately 20 % when compare to the 

highest achieved grain in treatment 1. 

There were differences, at a 5% significance level, in grain quality attributes between the eight stubble 

Stubble treatment 
0 to 10 
(cm) 

10 to 30 
(cm) 

Total N 
(cm) 

1. Nil graze, moderate stubble retain 44.7 16.0 101.0 

2. Nil graze, moderate stubble retain, burnt late 45.9 27.0 121.7 

3. Nil graze, high stubble retain 30.1 18.8 91.8 

4. Nil graze, mown stubble removed 37.6 19.0 114.9 

5. Stubble moderate graze, stubble retained, sprayed 52.7 29.3 126.9 

6. Stubble moderate graze, sprayed for weeds, burnt late 36.6 25.3 100.9 

7. Stubble heavy graze, stubble retained, sprayed 58.7 29.0 146.5 

8. Stubble heavy graze, stubble retained, one miss spray 24.5 19.8 84.4 

l.s.d. (p=0.05) 13.7 6.0 26.2 
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treatments when comparing grain protein, test weight and screenings (Table 3). 

The highest grain protein, was achieved in treatment 7, heavy grazed; stubble retained and weeds sprayed 

(11.7 %), this treatment had the highest total available soil nitrogen (146.5 kgN/ha) (Table 3.). Grain protein 

levels for treatment 4 (11.1 %), treatment 5 (10.9 %), treatment 8 (10.5 %) and treatment 6 (10.4 %) were 

similar to that achieved for treatment 7 (Table 3.). There was a significant difference between treatment 7 and 

treatment 1, treatment 2 and treatment 3, with 9.4 %, 10.3 % and 9.5% respectively (Table 3.). 

The grain nitrogen removal ranged from 40.9 kgN/ha for treatment 4 to 31.6 kgN/ha for treatment 8 over the 

eight stubble treatments (Table 3.). There was no significant difference between the highest five grain 

nitrogen removal values. The top five rates of grain nitrogen removal were 40.9 kgN/ha, 40.3 kgN/ha, 38.9 

kgN/ha, 37.7 kgN/ha, and 36.9 kgN/ha for treatment 4, treatment 7, treatment 5, treatment 6 and treatment 2, 

respectively (Table 3.). 

Table 3: Grain yield (t/ha), grain nitrogen removal (kgN/ha), grain protein (%), test weight (kg/hl), screening 
(%), tiller number and total available soil nitrogen (kgN/ha) for the eight stubble management treatments 
conducted on the stubble grazing trial at Condobolin in 2015 

Variation between stubble treatments was evident when examining test weight, yet even with this difference 

none of the samples were in excess of the acceptable GTA standard of 76 kg/hl. The highest test weight was 

obtain from treatment 3, nil grazed high stubble retained (75.7 kg/hl), treatment 3 was similar to treatment 1, 

nil graze, moderate stubble retain (75.3 kg/hl) but greater than all other stubble treatments (Table 3.). 

Differences in screening was observed between the eight stubble treatments, yet as with test weight all values 

were well over the acceptable GTA standard of 5 %. Screenings ranged from 23.1 % for treatment 1 to 52.6 

% for treatment 7. Treatment 1 achieved the lowest screening with 23.1 %, with not statistically difference at 

the 5 % level between treatment 1 and treatment 2 (28.2 %) and treatment 3 (28.5 %). The nil grazed, 

retained stubble treatments (treatments 1, 2 and 3) achieved the lowest screenings (23.1 %, 28.2 % and 28.5 

%, respectively), in conjunction these treatments also had the highest test weights (75.3 kg/hl, 73.9 kg/hl and 

75.7 kg/hl, respectively) (Table 3.). 

Stubble treatment 5 had the largest number of tillers with 265.6 tiller/m2, whilst treatment 1 had the lowest 

with 181.9 tiller /m2. Plant tillers for stubble treatment 7 were similar to that of treatment 5 (Table 3.). 

Discussion 

Seasonal conditions resulted in a short dry spring resulting in a fast, hot grain fill in and around the 

Condobolin region in 2015. These seasonal conditions resulted in high screenings and low test weights that 

fell below the GTA standard of 76 kg/hl and 5 % screenings for any grade ASW1 and above. 
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Nil grazing stubble treatments, did not affect overall plant available water but did on average improve grain 

yield to over 2 t/ha, screenings and test weight when compared broadly to stubble treatments that grazed the 

stubble treatments. The nil grazing treatment with exception of treatment 2, (nil graze, moderate stubble retain 

and burnt late), achieved the highest grain yields (Table 3. and Figure 1.). It appears that the effect of burning 

stubble on treatment 2 may have had an influence on the grain yield as this was the difference between 

treatment 1 and treatment 2. 

Sheep grazing on stubble over the summer period in moderate intensity lead to similar grain yield than the nil 

graze stubble treatments yet the grain quality parameters of test weight were lower and screenings were higher 

(Table 3.). If grazing intensity was increased from moderately too heavy a reduction in grain yields were 

observed. In conjunction, increased grazing intensity reduced test weight and increased screening.  

Removal of stubble, either by grazing, mowing or burning increased the number of tillers counted in a unit 

area. Under more normal conditions higher tiller numbers would in increase grain yield potential. The hot dry 

spring may have reduced productivity from each tiller causing many small pinched grains, resulting in low test 

weight and high screenings. Higher screenings and test weights in both moderately and heavily grazed may 

have resulted from increased tillers during the growing season. 

In contrast, treatment 1, nil grazed, moderate stubble retained, had the highest ground cover over summer, the 

lowest number of tillers during the growing season. This caused the highest grain yield, high test weight and 

low screenings. 

Under hot and dry spring conditions, highest grain yields and test weights in conjunction with the lowest 

protein and screenings were observed when paddocks were not grazed and at least a moderate level of stubble 

cover was maintained over summer. 
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