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Fine grapevine roots represent a small proportion of total vine biomass, but play a major role in the absorption of water and nutrients. Understanding where roots are

located, and factors that determine the timing of fine root growth, would therefore allow refinement of irrigation and nutrition management to improve their delivery to the

root-zone and subsequent uptake by the vine. Generally, in cooler climates, root growth is most pronounced between bloom and veraison [1]. However, the Riverina is one of

the warmest grape growing regions in the world [2], and the longer post-harvest period may potentially provide time for a second peak of root growth. The aim of this study

was to undertake a long term characterization of fine root growth dynamics in a hot climate Shiraz vineyard, and identify factors that may influence seasonal variation in root

growth. As an additional component, Shiraz on own-roots was compared with grafted vines on three rootstocks.
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Introduction

The experiment was carried out in a Shiraz rootstock trial that

was established in 1998 in a commercial vineyard located at the

National Wine and Grape Industry Centre in the Riverina region

of NSW. Four-vine replicates of own rooted Shiraz (V. vinifera),

140 Ruggeri (V. berlandieri × V. rupestris), Ramsey (V.

champinii), and Schwarzmann (V. riparia × V. rupestris) were

used. The rootstocks were selected because they are commonly

used and have a contrasting genetic background. Vines were

watered with a drip irrigation system. A minirhizotron camera

system were used for non-destructive root observation

fortnightly across five seasons, but spanning seven years

between spring 2007 and winter 2014 (Figure 1a). The images

were analysed using Rootfly software (Figure 1b), and for this

poster the timing and number of new roots appearing per image

each season is reported.

Distinctive seasonal root growth activity occurred over the

seven years. Root growth was most pronounced around

flowering, followed by veraison, bud-burst and harvest (Fig 2a).

In the last two years, some active root population declined in mid

or late summer and fine root death also occurred at this stage (Fig

3). In this vineyard, vertical root distribution was significantly

different between rootstocks (p<0.001). Roots of 140 Ruggeri

were distributed mostly between the top soil to 52 cm depth while

most of Shiraz roots were found below the 20 cm to 40 cm range

of the soil profile. Higher root numbers were present in

Schwarzmann between the 10 cm and 40 cm soil layers.

However, there was a tendency for greater root numbers in

Ramsey rootstocks below the 20 cm soil depth with only a few

new roots in the upper part of the soil (Fig 2b). These seasonal

root growth and distribution were also significantly correlated

with soil depth (p<0.05), soil temperature at the depth of 10 cm,

30 cm and 60 cm (p<0.01) and soil moisture at depths 30 cm

(p<0.01) in last three years. The early post-harvest irrigation

induced new fine root growth.

These periodic changes in new root growth over the seven

years suggests that the initiation of new root production in

grapevines could be partially influenced by soil temperature,

moisture and/or plant demand for nutrients/water. However, the

difference in water use at different depths would reflect the

different root distribution.

Grapevine rootstocks displayed genetic variability in root development in response to changes in soil depth, developmental stage and year to year variability. The particular

root distribution characteristics in different soil depths, and seasonal root growth patterns of grapevine rootstocks suggest that the genetic diversity of rootstocks could be drawn

upon as a management tool for specific soil environments. In addition, climatic background of these rootstocks and their ability to adapt to different environmental conditions

was one of the important aspect contributing to these variations between rootstocks. These rootstocks with differing root growth patterns may influence whole vine performance,

carbohydrate reserves and nutrient and water uptake patterns through the season in the warmer grape growing regions.
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Figure 1. Photograph of root monitoring with the mini-rhizotron system (a) and software used

for root image analysis (b).
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Figure 2. Number of new roots and their seasonal distribution patterns by soil depth as monitored

in mini-rhizotron window positions over seven years (a); B = Bud break, F= Flowering, V =

Veraison, H = Harvest, W = Winter. Total number of new roots of the for genotypes and their

distribution patterns by soil depth (b).
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Figure 3. Images showing root growth history. Images were recorded every two weeks and were

taken between 26 October 2013 and 8 January 2014
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