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Abstract Root length and mass densities were
measured in Vitis vinifera L. cultivars 'Shiraz' and
'Muscat Gordo Blanco' vines which grew adjacent
to each other under the same cultural conditions.
Samples were taken from the top 75 cm of soil at
lateral distances of 50, 100, and 150 cm from the
vine butt. In both cultivars, the greatest length
density was found at a lateral distance of 150 cm
from the vine and between 15 and 45 cm depth. The
greatest mass density in both cultivars occurred at
a lateral distance of 50 cm from the vine. In
' Shiraz' the greatest mass density occurred between
15 and 60 cm depth, whereas in 'Muscat Gordo
Blanco' it occurred higher in the profile between 15
and 45 cm depth. The estimated root mass densities
for 'Shiraz' and 'Muscat Gordo Blanco' were
equivalent with values of 1.3 and 1.2 kg/m2,
respectively, and similar to other published values.
However, the estimated root length density of
'Shiraz' ,1.1 km/m2, was higher than 'Muscat Gordo
Blanco', 0.8 km/m2. Both were higher than other
reported values. 'Shiraz' achieved a higher root
length density because 47% of the root mass was
fine roots, i.e., < 2 mm in diameter. 'Muscat Gordo
Blanco' only had 26% of the root mass as fine roots.
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INTRODUCTION

In the Riverland of South Australia, 'Shiraz' vines
are more vigorous than 'Muscat Gordo Blanco'.
Local opinion, based on visual inspections of roots
protruding from the walls of soil trenches, held root
development in 'Shiraz' vines was stronger. Roots
provide the vine with its water and nutrient
requirements which are essential for its healthy
growth and the uptake of both depends on the
intensity with which roots explore the soil. Harmon
& Snyder (1935) found that vine cultivar was the
source of a large variation in root mass.

As part of a wider investigation of the local
difference in vigour between the cultivars 'Muscat
Gordo Blanco' and 'Shiraz', the mass and length of
roots of both cultivars was measured at a site where
the soil depth was uniform and the cultural operations
identical.

MATERIALS AND METHOD

Measurements were made on 7-year-old Vitis
vinifera L. cultivars 'Muscat Gordo Blanco' and
'Shiraz' vines growing in clonal trials located
adjacent to each other at the Loxton Research Centre,
South Australia. The trials were laid out as
randomised block designs with single vine plots. In
each trial, four blocks were sampled, one at a time,
between November and March. At each time, five
clones were sampled in the 'Muscat Gordo Blanco'
trial and six in the 'Shiraz' trial.

The site is located mid slope in a landscape
which consists of parallel dunes. The soil is a
calcareous loam gradational in texture. The A
horizon has a percent silt plus clay < 20 and reaches
a depth of 40 cm. In the B horizon the percent silt
plus clay is > 25.
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The vines were planted at a spacing of 3.1 m
between rows and 2.2 m within rows, trained on a
1.1 m high T-trellis and spur pruned. Cultural
operations represented the best local practices.
Irrigation was applied by two broad-based furrows
in each row. Under the vine, weeds were controlled
by application of pre- and post-emergent herbi-
cides. Within the row, weeds were controlled by
cultivation and spot spraying of post-emergent herb-
icide. Fertiliser, super phosphate and ammonium
sulphate in a 2:1 or 3:1 ratio, was broadcast at an
annual rate varying from 310 to 420 kg/ha except in
the fifth season when this rate was tripled. In the
same season, a delve plough opened a 40-cm deep
trench in mid row, grape marc was added at a rate of
100 m3/ha and the trench back-filled.

Soil cores were removed at lateral distances of
50, 100, and 150 cm out into the row from the vine
butt. A tube with an internal diameter of 5.1 cm was
driven in to the soil in 15 cm increments to collect
a 75 cm deep core. The soil was washed away from
the roots in a sieve with 2 mm mesh. Roots from
weeds were removed, the remaining roots were
divided into those > 2 mm and those < 2 mm in
diameter. Roots < 2 mm in diameter were further
divided into brown and white roots. The wet weights
of both classes of brown roots were recorded and
the lengths of all root classes were measured on
roots which were straightened between two
tweezers. Yield and pruning weights were recorded
in March and July, respectively. For the purpose of
comparison with other studies which expressed
results as dry weights, conversion factors of 2.4,
2.4, and 5.0 have been used to express wet weight
equivalents of roots, shoots, and clusters,
respectively (El-Barkouki et al. 1978; Randall &
Coombe 1978).

At three randomly selected sites within the two
blocks of vines, undisturbed cores were removed at
50, 100, and 150 cm out into the row at midpoint
depths of 6,18,30,42,54, and 66 cm. The soil bulk
density was determined following method of
Mclntyre & Loveday (1974).

Each cultivar was analysed as a split-split plot
model with the clone as the main effect, lateral
distance into the row as the subplot, and depth as the
sub-subplot. Because of the absence of roots in
many of the samples the distributions of root length
and mass were too strongly skewed towards zero to
meet the assumptions of normality (regardless of
transformation) necessary for this analysis of
variance. To complete the analysis, the data were
analysed as a split plot model with the clone as the

main effect and either depth or lateral distance into
the row as the subplot. The assumption of additivity
was tested for with Tukey's one degree of freedom
test for non-additivity, and the plot of fitted values
against residuals was inspected to ascertain if the
assumption of normality was met. Vine clone did
not significantly affect the root length and mass
densities, and the root mass to length ratios and it is
given no further consideration.

RESULTS

Root mass, length, pruning weights, and yield
In 'Shiraz' and 'Muscat Gordo Blanco', the mean
root mass densities (mass per unit volume of soil)
were 1.69 ± 0.14 and 1.59 ± 0.21 mg/cm3 (mean ±
SE), respectively, which, assuming the densities
were representative of those throughout the planting
area, equates to values of 1.26 and 1.19 kg/m2 of soil
surface.

The ratios of mass of brown roots < 2 mm
diameter to brown roots > 2 mm in diameter were
100:112 and 100:279 for 'Shiraz' and 'Muscat
Gordo Blanco', respectively.

The root length densities (Ly, cm of root/cm3 of
soil) in 'Shiraz' and 'Muscat Gordo Blanco' were
0.153 ± 0.011 and 0.100 ± 0.008 cm/cm3 (mean ±
SE), respectively, which, assuming the mean Ly is
representative of that throughout the vine planting
area, equates to a root length per unit area (LA) of
1.14 and 0.75 km/m2, respectively.

The yield and pruning weights were,
respectively, 19.5 ± 0.6 and 1.9 + 0.1 kg/vine (mean
± SE) for 'Shiraz' and 29.8 ± 1.0 and 0.9 ± 0.1 kg/
vine for 'Muscat Gordo Blanco'.

Effects of lateral distance from the vine
In both cultivars the total brown root mass densities
(mg/cm3) were greater at 50 cm lateral distance
from the vine. The root mass densities for roots > 2
mm in diameter reached a maximum 50 cm from the
vine, whereas for brown roots < 2 mm in diameter
the mass densities were similar at all distances from
the vine in 'Shiraz', but higher at 150 cm from the
vine in 'Muscat Gordo Blanco' (Table 1).

The highest total Ly for both cultivars was 150
cm lateral distance from the vine and lowest at 100
cm. Brown roots with a diameter < 2 mm and white
roots of both cultivars have a maximum Ly 150 cm
lateral distance from the vine. The maximum Ly for
brown roots > 2 mm in diameter occurred 50 cm
lateral distance from the 'Shiraz' vines, whereas for


