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Figure 1: Application of vine balance treatments (T2, T3 & T4) at the three field sites.
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Targeted manipulation of vine balance 1. Does 
vine balance directly affect fruit composition?
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Field manipulation of vine balance
Field manipulations were used to alter vine balance, 
were repeated over three seasons (2013/14 – 2015/16) 
and were replicated in three contrasting regions, 
Hilltops, Sunraysia and Langhorne Creek.

The manipulations were:
● T1 - control (site standard management),
● T2 - early defoliation (pre-capfall),
● T3 - late defoliation (pre-veraison),
● T4 - 50% crop removal (pre-veraison),
● T5 - minimal pruning (only assessed in 2015/16).

Fruit/inflorescences were sampled prior to a treatment 
being applied and then at two-week intervals until 
harvest. The fruit samples were analysed for maturity, 
basic composition and for the expression of key genes 
that regulate anthocyanin formation, tannin formation 
and carbon supply. Wines were made from each field 
replicate, in each season, when the total soluble solid 
content of the fruit reached 24°Brix.

Vine balance is a concept describing the relationship between carbon assimilation (usually estimated using a measure of canopy 
size) and utilisation of the resulting carbohydrates for fruit production (usually estimated using harvest yield). Manipulating vine 
balance through leaf area or crop load adjustments affects the proportion of the vine’s carbohydrates/photosynthate required to 
mature the fruit. It is commonly considered that composition of the berry, and wine, is strongly affected by vine balance.
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Conclusions
• Early defoliation produced beneficial effects on wine composition, despite 

no effect on vine balance.
• Crop thinning had little, if any, beneficial effect on wine composition at 

any site or in any season.
• Late defoliation had negative effects on wine composition, despite slowing 

down maturation.

Site / Treatment Canopy Size (m2) Yield (kg vine-1) Vine Balance (kg m-2)

SA - Langhorne Creek

T1: Control 7.4 4.4 0.60

T2: Early Defoliation 5.0 3.2 0.65

T3: Crop Thinning 8.1 2.0 0.25

T4: Late Defoliation 5.1 4.2 0.84

VIC - Sunraysia

T1: Control 15.5 27.8 1.81

T2: Early Defoliation 13.2 23.3 1.80

T3: Crop Thinning 18.0 17.2 0.95

T4: Late Defoliation 12.6 30.8 2.51

NSW - Hilltops

T1: Control 8.0 5.3 0.66

T2: Early Defoliation 6.4 4.9 0.77

T3: Crop Thinning 7.7 3.3 0.43

T4: Late Defoliation 5.5 5.0 0.91

Table 1: Example of vine balance and vine balance components for the three field sites in a single 
season (2014/15).
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Figure 2: Colour density (left) and total tannin concentration (right), one month after bottling, of 
wines from the vine balance treatments replicated at three sites in 2014. Note that the minimal 
pruning treatment was only assessed in the 2014/15 season. A vinification was made for each field 
replicate, n=4 for each bar.

Results
T3 and T4 successfully reduced yield and canopy size, respectively, relative 
to the site controls (Figure 1 & Table 1). T2 was intended to reduce yield 
with little effect on canopy size, but resulted in a small reduction in both. 
Consequently, whilst T3 and T4 both had a large impact on vine balance at 
all three sites, T2 had little impact on the crop load:canopy relationship.
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Vine balance had a clear effect on the speed of maturation, with T3 having 
the shortest maturation period and T4 the longest, at each site and in each 
season. However, vine balance did not drive differences in maturation period 
between sites, with NSW being shortest and Langhorne Creek the longest. 
Despite the differences in climate, site management and yield of control 
vines between the sites, the impact of the treatments on yield (Table 1), fruit 
composition (not shown) and wine composition (Figure 2) was remarkably 
similar. However, there was little evidence of a direct relationship between 
vine balance and fruit/wine composition, with preliminary analysis of gene 
expression also not suggesting long-term effects of the field manipulations. 
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