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Figure 15. Maturity anthocyanin colour values across treatment 
plots 

Figure 16. Combined harvested yields across treatment plots
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Berry weight. There were no treatment effects on berry 
weight, which declined over time (Figure 14). Berry 
weight measurements were not obtained on 30 January 
2013 or 15 February 2013.

Anthocyanin colour (mg/g berry weight). There were 
significant effects of both treatment and date. Treatment 
6 gave the highest colour averaged over all dates (Figure 
15). Measurements were not obtained for anthocyanin 
colour on 30 January 2013 or 15 February 2013.

For the analyses we used the wet chemistry method in 
the Australian Wine Research Institute 2009 factsheet 
Measuring total anthocyanins (colour) in red grape 
berries (see www.awri.com.au/wp-content/uploads/
anthocyanins_fact_sheet.pdf ).

Harvest yield. ANOVA analysis indicated that on the 
basis of this one year’s worth of data we do not have 
enough evidence to be 95% confident of the treatment 
differences. Further investigation in future years of 
the variability of the different treatments is needed to 
confirm a difference in harvest yield between treatment 
6 and treatment 3.

Figure 16 shows the combined yields of the harvested 
plots for each treatment and the estimated yields per 
hectare. 

Wine analysis and potassium levels. Small-lot wines 
were made from the grapes from all treatments. This 
was done at the NWGIC’s experimental winery at Wagga 
Wagga. The wines were made by collecting all the fruit 
harvested from each replicate plot of the treatment and 
then crushing them to obtain three replicates of 60-L 
wine batches. 

Figure 14. Maturity 100-berry-weight analysis across treatment 
plots
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Figure 12. Maturity titratable acidity analysis across treatment 
plots

160.00

180.00

200.00

220.00

240.00

260.00

30/01/13 5/02/13 11/02/13 15/02/13 19/02/13 26/02/13

Date

Bu
nc

h 
w

ei
gh

t 
(g

)

T1 T2 T3 T4 T5 T6 

Figure 13. Maturity bunch weights analysis across treatment 
plots

Industry  
project updates

At the time of bottling a final analysis was done to 
observe any chemical differences between the wines 
(Table 14). Also a potassium ion concentration analysis 
was done to determine whether the first year of 
using the grape marc in the vineyard had caused any 
elevation in potassium ion concentrations. Potassium 
ion concentrations did not differ greatly from those of 
commercial wines.

Table 14. Wine analysis results averaged across replicates at the 
time of bottling

Treatment 
no.

Free 
SO2 

(ppm)

Total 
SO2 

(ppm)

pH Titratable 
acidity 
(g/L)

Acetic 
acid 
(g/L)

Alcohol 
(% v/v)

Potassium 
(mg/L)

1 33 71 3.79 5.8 0.19 14.57 1390
2 31 71 3.77 5.9 0.20 14.58 1416
3 34 71 3.78 5.9 0.20 14.33 1484
4 34 68 3.8 5.9 0.23 14.50 1513
5 33 70 3.72 5.6 0.50 14.25 1261
6 34 68 3.76 5.8 0.30 14.86 1356
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Fine white root hairs evident under grape marc application 
compared with nil treatment. 	 Photo: Jason Cappello

Sensors installed in the soil to monitor the soil temperature for 
each treatment.	 Photo: Jason Cappello

Vineyard area slashed and set up in preparation for the trials in 
the third week of September 2012. 	 Photo: Jason Cappello

Marc and other mulch materials applied on 25 September 2012. 	
Photo: Jason Cappello

Marc on 24 October 2012, one month after application.  
	 Photo: Jason Cappello

Attendees interact on 22 November 2012 during a field walk at 
the trial site. 	 Photo: James Codemo 
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Fruit for processing into wine at the National Wine and Grape 
Industry Centre’s experimental winery at Wagga Wagga.  
	 Photo: Jason Cappello

Marc on 26 November 2012, two months after application.	  
	 Photo: Jason Cappello 

Marc on 21 December 2012, three months after application.  
	 Photo: Jason Cappello

Harvest setup for collecting fruit to make wine, 4 March 2013. 	
Photo: Jason Cappello

Harvesting the treated plots in March 2013.  
	 Photo: Jason Cappello

Industry  
project updates

Undervine weed management
Weeds have become established under all treatments 
of the trial. In those plots where thicker grape marc has 
been applied, the weed count has been reduced to one 
or two plants per metre, whereas in plots with exposed 
soil there are more than 10 plants per metre.

Costing for applications as at September 2012
The delivery and application cost for using the grape 
march in this project was estimated at $15/tonne (freight 
was $10/t and spreader/loader hire was $5/tonne), not 
including labour and tractor-running costs. 

Hire rates generally work out at about $300/day for a 
spreader. Loader fees may be included or additional to 
the spreader hire.

Freight can cost between $5 and $10 a tonne, 
depending on the distance and the quantity of material 
to be moved.

The loading fee charged by Tarac Technologies near 
Griffith, the supplier of the marc, is about $2 or $3 a 
tonne to recover operational costs. 

Other information of interest
Tarac Technologies at Beelbangera, near Griffith, has the 
only major distillation processing facility in NSW and 
presently has a large quantity of aged marc that could be 
put to use.

Work done in Western Australia by the Grape and Wine 
Research and Development Corporation’s (GWRDC’s) 
regional Grassroots Solutions program has resulted 
in the development of updated information guides 
on composts and mulching for industry. To view 
these documents, visit www.perthregionnrm.com/
media/57989/grapevine_nutrition_amended.pdf 
(Managing grapevine nutrition and vineyard soil health) 
or www.perthregionnrm.com/media/65488/utilising_
mulch_and_composts_in_vineyards.pdf (The use of 
mulch and compost in vineyards).
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Take-home message and things to think 
about before using mulches undervine
•	 Compared with the results in bare earth soil, using 

grape marc mulch improved soil moisture retention 
under thick levels of mulch and reduced soil 
temperature fluctuation within the top 10 cm of the 
soil.

•	 Greater amounts of fine vine roots were observed 
with the use of grape marc mulch than with bare 
earth soil.

•	 It is important to have a clean soil free from weeds 
and prunings before you apply thick layers of organic 
material: fresh prunings can take root and need to be 
sprayed out with herbicide.

•	 Ensure that the source material has been subjected 
to a recent nutrient analysis test. This allows you 
to identify whether there are any issues with the 
material, such as a high pH or carbon to nitrogen 
(C:N) ratio.

•	 If the organic material has a high C:N ratio (>25:1), 
add a nitrogen fertiliser before you apply the organic 
material to the soil. This will reduce the drawdown of 
soil nitrogen stocks.

•	 It may be more economical to use high rates of 
mulch to target poorer areas of a vineyard (i.e. poorly 
designed irrigation setups or lighter soil types in a 
vineyard patch) rather than the whole vineyard.

•	 Consider using pre-emergent herbicides before marc 
application to improve weed management, unless 
you are applying thick mulch layers (between 5 and 
7 cm thick).
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