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Abstract:

Context and purpose of the study - In a context of reducing herbicide use, the most part of French vineyards
are developing permanent grass cover crops on inter-rows alleys, while under the row chemical weeding
remains the general case. The setting up of a controlled grass cover crop under the vine row could be a
complementary alternative to mechanical weeding — which one is very restrictive — interesting from a technical
and economical point of view. The present study aimed at assessing agronomic impacts of grass cover crop
under the row in different climatic conditions and production objectives.

Material and methods - Two soil management treatments — under-the-row grass cover and chemical
weeding, i.e. bare soil — were compared on two experimental plots in South-west and Mediterranean regions
of France. Maximum percentage of grass cover per plot was 100% on South-west site and 30% on
Mediterranean site. Experiments were implemented since 2007 on Malbec grape variety within AOP Cahors
and since 2010 on Syrah within IGP Vin de Pays d’Oc. Each treatment was replicated three times in a
complete randomized block design. Experimental monitoring was carried out over the medium to long term
(six to nine years). Data were annually collected on grapevine production — yield, vigour — and water and
nitrogen status (water potentials dynamics, leaf chlorophyll index, must assimilable nitrogen).

Results -On Mediterranean site, introduction of under-the-row grass cover has not resulted in a significant
decrease in yield or vigour. On South-west site, yield was reduced for this treatment in comparison to bare
soil most of the years of monitoring, with variation according to climate. AOP production objective was
nevertheless achieved for more than 50% of the vintages studied. Regarding vigour, over the first four years
of study, an increasing rise of the relative difference between under-the-row grass cover treatment and bare
soil was registered, until it reaches -45%. Proportion of grass coverage per plot seems to be a more
important factor than climatic context to explain the impact of under-the-row grass cover on the vine.
Monitoring of water and nitrogen status indicators highlighted that competition from under-the-row grass
cover focuses on nitrogen rather than water. In South-west region, foliar nitrogen fertilisation was applied
after four years of grass cover under the row. A strong reduction of the relative difference between under-
the-row grass cover treatment and bare soil was then observed in terms of vigour and leaf nitrogen. The
setting up of a grass cover under the row of vines appeared to be a viticultural practice compatible with
different sets of constraints and objectives pertaining to the adaptation of production system such as
management of the proportion of grass coverage and adaptation of the fertilisation practices.
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GRASS COVER IN FRENCH VINEYARDS

In a context of reducing hersicide use, the most part of French vineyards are developing permanent grass cover crops cn inter-rows alleys, while under the
row chemical weeding remains the general case. The setting up of a controlled grass cover crop under the vine row could be a complementary alternative

to mechamical weeding - which 15 very restrictive -
agrenemic impacts of grass cover crep under the row in different cli

interesting trom a technncal and econamical point OI VIQW The present study aimed at assessing

MATERIACANDMETHODS

Two soi. management treatments - Under-the-Row Grass Cover (URGC]
and chemical weeding, i.e. bare soil [BS) - were compared on two experi-
mental plots in South-west and Mediterranean regions of France.
Experimental sites characteristics are described in table 1. Each treatment
was replicated three times in a complete randomized block design. Data
were annually collected on grapevine production - y eld, vigour - and wa-
ter and nitrogen status [water potentials dynamics, leaf chloraphyll index,
must assimilable nitrogen)

Tabla 1. Description of the esparimertal sites charscteristics

Variety & Vineyard Malbec — AOP Cahors Syrah = IGP Pays d'Oc

Froduction objective | 8t/ha 12-15t/ha

Climate Oceanic Mediterranean

Soil type Loam - decp Loam shallow

Monitoring period 2007 - 2015 2010 - 2015

Treatment URGC BS URGC

Fow management Sown grass Chemical | Sown grass Chemical
cover: Koele- | weeding | cover: Fes- | weeding
ria, Festuca twea rubra

Inter-row management Zown grass cover: Festuca | Chemical or mechanical

weedi

Fercentege of grass cover 100% B0% 30% 056

Water and nitrogen supply | No irrigation, foliar fertiliza- | No irrigation, no fertiliza-
tion from 2011 {20 U Nfan) tion

Figure 1. dlustrations of the systems studiad

Mediterranean site

South-wes! site

DISCGUSSIONEICONGLEUSION

Incidence of grass cover crop was moere impertant in the South-West region
than onthe Mediterranean site, despite 2 more humid climate during spring
and summer. This is in cortradiction with literature [Tesic et al., 2007; _e
Goff-Guillou et al, 2000]. Ws thus hypothesize that grass coverage per plot
seems to be a more important factor than climatic contex: to exolain the
impact of under-the-row grass cover. Furthermore, in the South-west, the
introduction of N feliar spraying seems to limit the depreciative effect of
total grass cover on vigour.

The setting up of a grass cover under the row of vines appeared to be a
viticultural practice compatible with different sets of constraints and ob-
jectives pertaining to the adaptation of production system such &s mana-
gement ol grass coverage propertion and adaptation of the lerlilisation
practices.
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Agronomic performances

On Mediterranean site, introduction of URGC has not resulted}n a signifi-
cant decrease in yie.d or vigour.

0On South-west site, yield was reduced for this treatment in comgarison to
bare soil most of the years of monitoring, with variation zccording to cli-
mate. AOP productisn objactive was nevertheless achieved for 5 of the 7
years monitared. Regarding vigour. over the first four years of study. an in-
creasing rise of the relative diffeence between URGC treatment and bare
soil was registered, until - 45%. We did not observe any adaptation of the
vine to competition from grass rover Fram 2011, start of N fertilization,
difference of vigour between treatmen:s stabilized before reduced.
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Figure 2. Dynamics of relative differsnces between URGC and BS of grasevine yizlds [al and of pruning
weights [b), since the year of cover crop implantation.

* refer toyear with significant dilfersnces between URGC and BS. Red arrows indicate years with foliar
lartilizatinn

Water and Nitrogen status

Monitering of water and nitrogen status indicators highlighted that com-
petition from URGC focuses on nitrogen rather than water. In South-west
region after start of N fertilization, a strong reduction of the relative dilfe-
rence between URGC treatment and bare soil was okserved in terms of leaf
nitrogen.
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Figure 3. Dynamits of relative differences between URGC and BS of grapevine nitrogen status, since
the year of cover crop implantation: [al leal nitrogen [N-Taster in Medeerranean site and Nualev® in
South-West], and bl must vitregen.
* redir o pears whers differences betwesn modalities wers faond different. Red arrowes indicate yars

with faliar fertilization.
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