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Introduction 
The project report contained within this document was developed for Murray Valley Winegrowers’ Inc. 
and the Riverina Wine Grapes Marketing Board as part of the Grape and Wine Research & Development 
Corporation’s (GWRDC) Regional Program. 

Background 
In the 2011/12 season Murray Valley Winegrowers’ Inc. and the Riverina Wine Grapes Marketing Board 
collaborated on a project to examine and compare regional wine grapes water use efficiency. 

Four varieties were selected (Chardonnay, Semillon, Cabernet Sauvignon and Shiraz) for benchmarking 
under two different irrigation systems. The irrigation systems selected in the Murray Valley were drip and 
low level sprinklers; in the Riverina, drip and furrow irrigation systems were selected for study. 

Growers with the selected varieties and irrigation systems were invited to participate in the project. 
Growers were sent a record booklet in order to collect the following information: 

1. Date of irrigation 

2. EL Growth Stage 

3. Hours of irrigation or volume of irrigation (ML/Ha) 

4. Irrigation application rate (mm/hr) 

 

This data provided the opportunity to collect total irrigation per variety and irrigation type combination in 
ML/Ha and to break the irrigation application down into the following four growth periods: 

1. Budburst to Flowering (EL 4 - EL 26) 

2. Flowering to Veraison (EL 27 - EL 35) 

3. Veraison to Harvest (EL 36 - EL 38) 

4. Harvest to Leaf drop (EL 41 - EL 47) 

 

The data collected by Murray Valley Winegrowers’ Inc. and the Riverina Wine Grapes Marketing Board 
was sent to Mary Retallack from Retallack Viticulture for analysis and the development of the following 
report. 
 

Report Error - Murray Valley - The results displayed in this report for MV5 indicate a WUE for this           
particular property of 14 ML/Ha. There was a error in the data located after report completion and should 
have been 6.07 ML/Ha for the variety in question. 
 

Murray Valley Winegrowers’ Inc. and the Riverina Wine Grapes Marketing Board would like to thank 
the Grape & Wine Research & Development Corporation (GWRDC) for the funding required to develop 
and run this regional project. Without the support of GWRDC, the ability of small regional associations 
to collect and develop quality data for extension and use by growers for improvements in efficiencies 
would be limited. 
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!

D%-)!AA!E!F+)(4!/%:)$!#0)!)GG+3+),3&!H*IJK!G.$!:=)!"#$$%&!'%(()&!%,4!5+6)$+,%!/+,)!$)-+.,0!G.$!0)%0.,!ABCCLCA!

IJ6&*0'(,"16$J3$4*"%()$6('4&$

i)&!.@0)$6%:+.,0!G.$!)%3=!-$./:=!0:%-)!G.$!ABCCLCA!+,3(#4)`!

• B.%?! %..%',-%=&@!S,! %6)$%-)! .G! AMR!"[L=%!/%0! %88(+)4! 4#$+,-! :=)! -$./+,-! 0)%0.,Y!/+:=! %88$.W+?%:)(&!
AN\! .G! :=)! /%:)$! @#4-):! %88(+)4! G$.?! @#4! @#$0:! :.! G(./)$+,-Y! TN\! %88(+)4! @):/)),! G$#+:! 0):! %,4!
6)$%+0.,Y!AN\!%88(+)4!@):/)),!6)$%+0.,!%,4!=%$6)0:Y!%,4!O\!%88(+)4!8.0:!=%$6)0:!%,4!8$+.$!:.!()%G!G%((M!

• F8..=<!%..%',-%=&@!S,!%6)$%-)!.G!UMP!"[L=%!/%0!%88(+)4!4#$+,-!:=)!-$./+,-!0)%0.,Y!/+:=!%88$.W+?%:)(&!
UA\! .G! :=)! /%:)$! @#4-):! %88(+)4! G$.?! @#4! @#$0:! :.! G(./)$+,-Y! TT\! %88(+)4! @):/)),! G$#+:! 0):! %,4!
6)$%+0.,Y!CN\!%88(+)4!@):/)),!6)$%+0.,!%,4!=%$6)0:Y!%,4!R\!%88(+)4!8.0:!=%$6)0:!%,4!8$+.$!:.!()%G!G%((M!

C,Z)$!QW!@!S6)$%-)!+$$+-%:+.,!%88(+)4!%:!9)&!-$./:=!0:%-)0!@&!+$$+-%:+.,!?):=.4!+,!:=)!5+6)$+,%!

(%$)*!+/0! A8*!Z8.#-!40D!T5!`!
F)=<$.%&'!40D!SX5!

F.8%-!#$-!40D!SN5!`!
9$.,%#=&!40D!WM5!

QRRc!;$.,%#=&!40D!WX5!
`!O,.;$#-!40D!WU5!

>=#-!O,.;$#-!40D!TQ5!`!
0&*!=1!)$,1!1,))!40D!TN5! C=-,)!

B.%?! BMP!"[L=%! CMU!"[L=%! BMP!"[L=%! BMA!"[L=%! SLU!7De6,!
F8..=<! CMA!"[L=%! CMO!"[L=%! BMO!"[L=%! BMU!"[L=%! WLN!7De6,!

!

!
F%'8.$!QU!@!S6)$%-)!+$$+-%:+.,!%88(+)4!%:!9)&!/+,)!-$%8)!-$./:=!0:%-)0!H\K!+,!:=)!5+6)$+,%!

IJ6&*0'(,"16$J3$0'*,&(3$
S6)$%-)! +$$+-%:+.,! %88(+)4! G.$! )%3=! 6%$+):&!/%0`! >)?+((.,! HUMTT!"[L=%KY! X=%$4.,,%&! HUMBO!"[L=%KY! >=+$%d!
HAMPC! "[L=%K! %,4! X%@)$,):! >%#6+-,.,! HAMPU! "[L=%KM! S6)$%-)! +$$+-%:+.,! %88(+)4! @&! 6%$+):&! %,4! 4$+88)$!
6)$0#0!G#$$./!+$$+-%:+.,!+0!8$)0),:)4!+,!F%'8.$!QYM!

!
F%'8.$!QY!@!S6)$%-)!+$$+-%:+.,!%88(+)4!%:!9)&!/+,)!-$%8)!-$./:=!0:%-)0!H"[L=%K!+,!:=)!5+6)$+,%!

;#4!@#$0:!HJ[!TK!c!!
e(./)$+,-!HJ[!AOK!

e$#+:!0):!HJ[!APK!c!!
6)$%+0.,!HJ[!UNK!

CBB\!6)$%+0.,!HJ[!UOK!c!!
a%$6)0:!HJ[!URK!

D.0:!a%$6)0:!HJ[!TCK!c!!
J,4!.G!()%G!G%((!HJ[!TPK!

Q$+8! AN\! TN\! AN\! O\!
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!

D%-)!AU!E!F+)(4!/%:)$!#0)!)GG+3+),3&!H*IJK!G.$!:=)!"#$$%&!'%(()&!%,4!5+6)$+,%!/+,)!$)-+.,0!G.$!0)%0.,!ABCCLCA!

Z=)!%6)$%-)!+$$+-%:+.,!%88(+)4!%:!9)&!-$./:=!0:%-)0!@&!6%$+):&!+0!8$)0),:)4!+,!C,Z)$!QT!

C,Z)$!QT!@!S6)$%-)!+$$+-%:+.,!%88(+)4!%:!9)&!-$./:=!0:%-)0!@&!6%$+):&!+,!:=)!5+6)$+,%!

(%$)*!+/0!
A8*!Z8.#-!40D!T5!`!
F)=<$.%&'!40D!SX5!

F.8%-!#$-!40D!SN5!`!
9$.,%#=&!40D!WM5!

QRRc!;$.,%#=&!40D!WX5!`!
O,.;$#-!40D!WU5!

>=#-!O,.;$#-!40D!TQ5!`!
0&*!=1!)$,1!1,))!40D!TN5! C=-,)!

I$\%))=&! CMB!"[L=%! CMN!"[L=%! BMP!"[L=%! BMA!"[L=%! WLT!7De6,!
G6,.*=&&,3! BMR!"[L=%! CMT!"[L=%! BMO!"[L=%! BMU!"[L=%! WLQ!7De6,!

I6%.,b! BMP!"[L=%! CMC!"[L=%! BMP!"[L=%! BMA!"[L=%! SLN!7De6,!
G,Z$.&$-!
I,8;%'&=&! BMO!"[L=%! CMU!"[L=%! BMP!"[L=%! BMC!"[L=%! SLN!7De6,!

• Z=)!%6)$%-)!+$$+-%:+.,!%88(+)4!G.$!/+,)!-$%8)!6%$+):+)0!+,!:=)!5+6)$+,%!+,!0)%0.,!ABCCLCA!/%0`!
- S88$.W+?%:)(&! UMC!"[L=%! :.! UMT!"[L=%! G.$!/=+:)! 6%$+):+)0Y!/+:=! AO\! :.! A<\! .G! :=)!/%:)$! @#4-):!

%88(+)4!G$.?!@#4!@#$0:!:.!G(./)$+,-Y!TN\!%88(+)4!@):/)),!G$#+:!0):!%,4!6)$%+0.,Y!AB\!:.!AC\!%88(+)4!
@):/)),!6)$%+0.,!%,4!=%$6)0:Y!%,4!O\!:.!R\!%88(+)4!8.0:!=%$6)0:!%,4!8$+.$!:.!()%G!G%((M!

- S88$.W+?%:)(&!AMP!"[L=%!G.$!$)4!6%$+):+)0Y!/+:=!AT\!:.!AP\!.G!:=)!/%:)$!@#4-):!%88(+)4!G$.?!@#4!
@#$0:!:.!G(./)$+,-Y!TA\!:.!T<\!%88(+)4!@):/)),!G$#+:!0):!%,4!6)$%+0.,Y!AN\!:.!AO\!%88(+)4!@):/)),!
6)$%+0.,!%,4!=%$6)0:Y!%,4!U\!:.!O\!%88(+)4!8.0:!=%$6)0:!%,4!8$+.$!:.!()%G!G%((M!

IJ6&*0'(,"16$J3$"%1$*""(6$"*$*""(6("79$

5%?0)&!$..:0:.39!+0!9,./,!G.$!+:0!3%8%3+:&!:.!8$.4#3)!=+-=)$!&+)(40!:=%,!6+,)0!8(%,:)4!.,!:=)+$!./,!$..:0M!
2:0!4))8!$..:+,-!@)=%6+.#$!?%9)0!6+,)0!8(%,:)4!.,:.!5%?0)&!$..:0:.390!/)((!0#+:)4!:.!4$.#-=:!3.,4+:+.,0!
%,4!?%W+?+0+,-!&+)(4!8$.4#3)4!8)$!=)3:%$)Y!$)0#(:+,-!+,!%!=+-=!*IJM!

Z=)!G.((./+,-!+$$+-%:+.,!%88(+3%:+.,0!/)$)!?%4)!G.$!)%3=!6%$+):&!+,!:=)!5+6)$+,%`!

• Z=)!%6)$%-)! +$$+-%:+.,!%88(+)4! H"[L=%K!/%0! (./)$! G.$!6%$+):+)0!8(%,:)4!.,!5%?0)&! $..:0:.39Y!/+:=! :=)!
)W3)8:+.,!.G!>)?+((.,Y!/=)$)!:=)!6+,)0!#0)4!%,!%6)$%-)!.G!O\!?.$)!/%:)$!.,!5%?0)&M!!

• Z=)!/%:)$!0%6+,-0!G.$!%((!.:=)$!6%$+):+)0!6)$0#0!./,!$..:0!/%0!T\!G.$!X=%$4.,,%&Y!CT\!G.$!>=+$%d!%,4!
AR\!G.$!X%@)$,):!>%#6+-,.,Y!0))!F%'8.$!SRM!

!
F%'8.$!SR!@!]/,!$..:0!.$!$..:0:.39!%6)$%-)!+$$+-%:+.,!%88(+)4!+,!:=)!"#$$%&!'%(()&!+,!0)%0.,!ABCCLCA!

UMU!"[L=%! UMA!"[L=%! AM<!"[L=%! UMA!"[L=%!UMN!"[L=%! UMB!"[L=%! AMN!"[L=%! AMU!"[L=%!

COMA!:L=%!

CBM<!:L=%!
CBMN!:L=%! CBMO!:L=%!

CUMN!:L=%!

CNM<!:L=%!

RMO!:L=%!

CUMU!:L=%!

>)?+((.,! X=%$4.,,%&! >=+$%d! X%@)$,):!>%#6+-,.,!

9,.%$-3!

!2$$+-%m.,!%88(+)4!./,!$..:0! !2$$+-%m.,!%88(+)4!5%?0)&!$..:0:.39!

!F+)(4!./,!$..:0! !F+)(4!5%?0)&!$..:0:.39!

:%;$.%&,!<%&$!'.,?$!;,.%$-3!%..%',_=&!,??)%$*!%&!SRQQeQS!47De6,5!!
`!=<&!.==-#!;$.#8#!:,\#$3!.==-#-=2]!;$.#8#!3%$)*!1=.!$,26!;,.%$-3!



!

D%-)!AT!E!F+)(4!/%:)$!#0)!)GG+3+),3&!H*IJK!G.$!:=)!"#$$%&!'%(()&!%,4!5+6)$+,%!/+,)!$)-+.,0!G.$!0)%0.,!ABCCLCA!

:0PKEH"D!GE7>":KIEHI!
";$.,'$!<,-$.!,??)%$*!!Z3!,??)%2,-%=&!\$-6=*!
Z=)!%6)$%-)!/%:)$!%88(+3%:+.,!G.$!%((!6%$+):+)0!+,!:=)!"#$$%&!'%(()&!/%0!NMC!"[L=%!3.?8%$)4!:.!UMB!"[L=%!
+,!:=)!5+6)$+,%Y!%!4+GG)$),3)!.G!AMC!"[L=%!H.$!TC\KM!Z=)!%6)$%-)!&+)(4!G.$!%((!6%$+):+)0!+,!:=)!"#$$%&!'%(()&!
/%0!AAMA!:L=%!3.?8%$)4!:.!CAMR!:L=%! +,!:=)!5+6)$+,%Y!%!4+GG)$),3)!.G!<MT!:L=%!H.$!TA\KM!*=+()!:=)!"#$$%&!
'%(()&!%88(+)4!?.$)!/%:)$!8)$!=)3:%$)Y!%!0+?+(%$!+,3$)%0)!+,!&+)(4!/%0!%3=+)6)4M!

Z=)! %6)$%-)! /%:)$! %88(+3%:+.,! G.$! 4$+8! +$$+-%:)4! 6+,)&%$40! /%0! TMU!"[L=%! +,! :=)!"#$$%&! '%(()&! %,4! AMR!
"[L=%! +,! :=)!5+6)$+,%Y! %3$.00! %((! 6%$+):+)0M!"#$$%&!'%(()&! 6+,)&%$40!#0)4!.,! %6)$%-)!CMN!"[L=%! H.$! UN\K!
?.$)!/%:)$!8)$!=)3:%$)!%,4!8$.4#3)4!NMO!:L=%!H.$!TB\K!?.$)!&+)(4Y!0))!F%'8.$!SQL!

$
F%'8.$!SQ!@!S6)$%-)!+$$+-%:+.,!%88(+)4!%,4!/+,)!-$%8)!&+)(4!G.$!)%3=!+$$+-%:+.,!?):=.4!+,!)%3=!$)-+.,!

";$.,'$!%..%',-%=&!,??)%$*!,&*!3%$)*!?.=*82$*!1=.!$,26!;,.%$-3!
Z=)!%6)$%-)!/%:)$!%88(+)4!%,4!&+)(4!8$.4#3)4!G.$!)%3=!6%$+):&!+,!ABCCLCA!%$)`!

• I$\%))=&@!Z=)!%6)$%-)!/%:)$!%88(+)4!G.$!>)?+((.,!/%0!TMP!"[L=%!+,!:=)!"#$$%&!'%(()&!3.?8%$)4!:.!UMT!
"[L=%!+,!:=)!5+6)$+,%Y!%!4+GG)$),3)!.G!CMA!"[L=%!H.$!AO\KM!!Z=)!%6)$%-)!&+)(4!8$.4#3)4!G.$!>)?+((.,!/%0!
ARMB!:L=%!+,!:=)!"#$$%&!'%(()&!3.?8%$)4!:.!CTMP!:L=%!+,!:=)!5+6)$+,%Y!%!4+GG)$),3)!.G!CUMU!:L=%!H.$!TR\KM!!!

• G6,.*=&&,3@!Z=)!%6)$%-)!/%:)$!%88(+)4!G.$!X=%$4.,,%&!/%0!NMC!"[L=%!+,!:=)!"#$$%&!'%(()&!3.?8%$)4!
:.! UMC! "[L=%! +,! :=)! 5+6)$+,%Y! %! 4+GG)$),3)! .G! AMC! "[L=%! H.$! TB\KM! Z=)! %6)$%-)! &+)(4! 8$.4#3)4! G.$!
X=%$4.,,%&!/%0!ANMP!:L=%! +,!:=)!"#$$%&!'%(()&!3.?8%$)4!:.!CTMR!:L=%! +,!:=)!5+6)$+,%Y!%!4+GG)$),3)!.G!
CBM<!:L=%!H.$!TA\KM!!!

• I6%.,b@!Z=)!%6)$%-)!/%:)$!%88(+)4!G.$!>=+$%d!/%0!NMU!"[L=%!+,!:=)!"#$$%&!'%(()&!3.?8%$)4!:.!UMC!"[L=%!
+,!:=)!5+6)$+,%Y!%!4+GG)$),3)!.G!AMC!"[L=%!H.$!TB\KM!Z=)!%6)$%-)!&+)(4!8$.4#3)4!G.$!>=+$%d!/%0!C<M<!:L=%!
+,!:=)!"#$$%&!'%(()&!3.?8%$)4!:.!<MP!:L=%!+,!:=)!5+6)$+,%Y!%!4+GG)$),3)!.G!CBMA!:L=%!H.$!NC\KM!!!

• G,Z$.&$-!I,8;%'&=&@!Z=)!%6)$%-)!/%:)$!%88(+)4!G.$!X%@)$,):!>%#6+-,.,!/%0!TM<!"[L=%!+,!:=)!"#$$%&!
'%(()&!3.?8%$)4! :.!AMP!"[L=%! +,! :=)!5+6)$+,%Y!%!4+GG)$),3)!.G!AMA!"[L=%! H.$!TN\KM! !Z=)!%6)$%-)!&+)(4!
8$.4#3)4! G.$! X%@)$,):! >%#6+-,.,! /%0! CRMA! :L=%! +,! :=)!"#$$%&! '%(()&! 3.?8%$)4! :.! CAMB! :L=%! +,! :=)!
5+6)$+,%Y!%!4+GG)$),3)!.G!OMA!:L=%!H.$!UT\KM!!!

Z=)!+$$+-%:+.,!%88(+)4!%,4!&+)(4!%3=+)6)4!G.$!)%3=!6%$+):&!+0!8$)0),:)4!+,!F%'8.$!SS!,&*!SWL!!!
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";$.,'$!%..%',_=&!,??)%$*!,&*!<%&$!'.,?$!3%$)*!1=.!$,26!%..%',_=&!,??)%2,_=&!%&!-6$!78..,3!
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!

D%-)!AN!E!F+)(4!/%:)$!#0)!)GG+3+),3&!H*IJK!G.$!:=)!"#$$%&!'%(()&!%,4!5+6)$+,%!/+,)!$)-+.,0!G.$!0)%0.,!ABCCLCA!

!
F%'8.$!SS!@!S6)$%-)!+$$+-%:+.,!%88(+)4!H"[L=%K!G.$!)%3=!/+,)!-$%8)!6%$+):&!+,!)%3=!$)-+.,!

!
F%'8.$!SW!@!S6)$%-)!&+)(4!8$.4#3)4!H:L=%K!G.$!)%3=!/+,)!-$%8)!6%$+):&!+,!)%3=!$)-+.,!

";$.,'$!+/0!1=.!$,26!.$'%=&!
Z=)!%6)$%-)!&+)(4!*IJ!G.$!:=)!"#$$%&!'%(()&!+0!TMP!:L"[!3.?8%$)4!:.!TMO!:L"[!+,!:=)!5+6)$+,%Y!%!4+GG)$),3)!
.G!BMC!:L"[!H.$!U\KM!Z=)!4+GG)$),3)0!G.$!+,4+6+4#%(!6%$+):+)0!G.$!)%3=!$)-+.,!%$)`!

• I$\%))=&@!Z=)!%6)$%-)!&+)(4!*IJ!+,!:=)!"#$$%&!'%(()&!+0!NM<!:L"[!3.?8%$)4!:.!TMN!:L"[!+,!:=)!5+6)$+,%Y!
%!4+GG)$),3)!.G!CMT!:L"[!H.$!AT\KM!>)?+((.,!/%0!-$./,!?.$)!)GG+3+),:(&! +,!:=)!"#$$%&!'%(()&! +,!0)%0.,!
ABCCLCAM!!!

• G6,.*=&&,3@! Z=)! %6)$%-)! &+)(4!*IJ! +,! :=)!"#$$%&! '%(()&! +0! NMT! :L"[! 3.?8%$)4! :.! NMA! :L"[! +,! :=)!
5+6)$+,%Y! %! 4+GG)$),3)! .G! BMC! :L"[! H.$! U\KM! X=%$4.,,%&! /%0! -$./,! /+:=! 0+?+(%$! )GG+3+),3+)0! +,! @.:=!
$)-+.,0M!

• I6%.,b@!Z=)!%6)$%-)!&+)(4!*IJ!+,!:=)!"#$$%&!'%(()&!+0!TMA!:L"[!3.?8%$)4!:.!TMB!:L"[!+,!:=)!5+6)$+,%Y!%!
4+GG)$),3)!.G!BMC!:L"[!H.$!U\KM!>=+$%d!/%0!-$./,!/+:=!0+?+(%$!)GG+3+),3+)0!+,!@.:=!$)-+.,0M!

• G,Z$.&$-!I,8;%'&=&@!Z=)!%6)$%-)!&+)(4!*IJ!+,!:=)!"#$$%&!'%(()&!+0!TMA!:L"[!3.?8%$)4!:.!TMP!:L"[!+,!
:=)!5+6)$+,%Y!%!4+GG)$),3)!.G!cBMN!:L"[!H.$!CB\KM!X%@)$,):!>%#6+-,.,!/%0!-$./,!?.$)!)GG+3+),:(&!+,!:=)!
5+6)$+,%!+,!0)%0.,!ABCCLCAM!!!

!
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Figure 7.3 Modified E-L system for identifying major and intermediate grapevine growth stages (revised from Coombe 1995). Note
that not all varieties show a woolly bud or a green tip stage (May 2000) hence the five budburst stages in the modified original 1995
system have been changed slightly by removing stage 4 and allocating the definition of budburst to what was formerly stage 5.
Revised version of “Grapevine growth stages – The modified E-L system” Viticulture 1 – Resources. 2nd edition 2004. Eds. Dry, P. and Coombe, B.
(Winetitles)

1 Winter bud

2 Bud scales opening

3 Wooly bud ± green showing

4 Budburst; leaf tips visible

7 First leaf separated from shoot tip

9 2 to 3 leaves separated; shoots 2-4 cm long

11 4 leaves separated

12 5 leaves separated; shoots about 10 cm long;
inflorescence clear

13 6 leaves separated

14 7 leaves separated

15 8 leaves separated, shoot elongating rapidly;
single flowers in compact groups

16 10 leaves separated
17 12 leaves separated; inflorescence well

developed, single flowers separated
18 14 leaves separated; flower caps still in place,

but cap colour fading from green
19 About 16 leaves separated; beginning of

flowering (first flower caps loosening)

20 10% caps off

21 30% caps off

23 17-20 leaves separated; 50% caps off 
(= flowering)

25 80% caps off

26 Cap-fall complete

27 Setting; young berries enlarging (>2 mm
diam.), bunch at right angles to stem

29 Berries pepper-corn size (4 mm diam.);
bunches tending downwards

31 Berries pea-size (7 mm diam.)

32 Beginning of bunch closure, berries touching
(if bunches are tight)

33 Berries still hard and green

34 Berries begin to soften;
Sugar starts increasing

35 Berries begin to colour and enlarge

36 Berries with intermediate sugar values

37 Berries not quite ripe

38 Berries harvest-ripe

39 Berries over-ripe

41 After harvest; cane maturation complete

43 Beginning of leaf fall

47 End of leaf fall

4 Budburst

Inflorescence clear,
5 leaves separated

50% caps off

Young berries growing
Bunch at right angles to stem

Bunches hanging down

Berry softening continues
Berry colouring begins

Berries ripe

12 Shoots 10 cm

19 Flowering begins

23 Flowering

27 Setting

31 Berries pea-size

35 Veraison

38 Harvest
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