Exploit biodiversity in viticultural systems to reduce pest damage and
pesticide use, and increase ecosystems services provision

BIOVINE

WP 2 Plant species suitable to control

arthropod pests in the vineyard

Patrik Kehrli
Agroscope, KIS & SCV
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Viticultural pests
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Plants against viticultural pests
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Plants against viticultural pests

1. Repel pests away
from crop
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2. Attract pests away
from crop
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Viticultural beneficials

w4

3
-
-

CORE organic Cofund



&

PR
e

Plants against viticultural pests
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3. Conserve and
promote beneficials
that regulate pests
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WP 2 Control of arthropod pests

Objective 1: Plant species to repel Lobesia botrana
Objective 2: Trap crops to attract Drosophila suzukii

Objective 3: Plant species to promote beneficials
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WP 2 Control of arthropod pests

Plant species to repel Lobesia
botrana
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s Plant species to repel Lobesia botrana
G ERTR

Based on a literature review of ~40 scientific papers by SCV

Plant species Artemisia Armoracia Lavandula
absinthium rusticana angustifolia

were selected to be tested on their repellence against L. botrana.
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. Plant species to repel Lobesia botrana
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Wormwood (Artemisia absinthium) - fermented extract 100
grams dried plan in one liter of rainwater.

Horseradish (Armoracia rusticana) infusion 30 grams per liter of
water

Tagetes (Tagetes sp.) infusion 250 grams dried plant in one liter
of rainwater.

Piretrum (Tanacetum cinerariifolium) infusion 100 grams dried
plan in one liter of rainwater

Lavender (Lavandula angustifolia) infusion 100 grams dried plan
in one liter of rainwater

Garlic (Allium sativum) macerated 12 hours in 3 tablespoons of (=« I5] = MG EYTE(
linseed oil - in one liter of rainwater

were selected to be tested on their repellence against L. botrana.
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- Plant species to repel Lobesia botrana
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Toxicity effect on larvae
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Abbott’s efficacy [%]

Control (H20) |
Tagetes sp
Allium sativum

Armoracia rusticana
Artemisia absinthium

Lavandula angustifolia

— Toxicity to weak to directly kill larvae under field conditions
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frequency of adults

Lavandula angustilolia
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— Larvae are not directly repelled by plant extracts
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.~ Plant species to repel Lobesia botrana

Frequency of ovipositions

Tagetes sp.

_ -
_ N Hm
0.5 0 0.5 1

Control < - treatment
— Several plant species repelled females from egg laying

Artemisia_absinthium

Armoracia_risticana

Allium_sativum
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— . Plant species to repel Lobesia botrana ‘ \
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Extracts of horseradish (Armoracia rusticana), tagetes (Tagetes sp.) and garlic
(Allium sativum) were tested in experimental vineyard of SCV at BBCH 83-85.
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e Plant species to repel Lobesia botrana

Degree of Lobesia botrana attack, Murfatlar 2019
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Extracts

— Further field tests needed to confirm efficacy
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WP 2 Control of arthropod pests

Trap crops to attract
Drosophila suzukii
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# Trap crops against Drosophila suzukii

Grape maturation

o=,
1. Timing
-
2. High attractiveness for
oviposition

3. Low development
success

Study of attractivity and development success of D. suzukii on
different plant species,

Identifying promising trap crop species and test of potential
candidates under semi-field and field conditions.
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Trap crops against Drosophila suzukii ~e - |

-

Identification of 229 different host plant species in the
literature, from which 61 species were selected to be tested.
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Trap crops against Drosophila suzukii
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Trap crops against Drosophila suzukii
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Trap crops against Drosophila suzukii
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- wirt Trap crops against Drosophila suzukii - -

-

Semi-field and field tests with Lonicera xylosteum as trap pl-a—h‘t

Ratio trap crop / vines
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Trap crops against Drosophila suzukii
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Trap crops against Drosophila suzukii




Ovipositions /g of grapes
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WP 2 Control of arthropod pests

Plant species to promote
beneficials
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_ Promotion of beneficials

|-
Based upon a literature survey the species rich cover crop mix

Artenreiche Spezial-Dauerbegriinung (Biohelp, Austria) was tested

Vrsta Common name Family % Beneficial organisms
Vicia pannonica Pannanian vetch Fabaceap 1% ichmeumonid wasps
Fastisca ovina sheep/hard fescue Posatise 11%

Onobrychis spp. sainfoin Fabaceae ¢ 10%
Fagagpyrum

bt i o z::;:l;:ut: laedyouigs; tachinid and hevet flies; and lstewings; It conta i ns ma ny ta rget

Polygonaceas 9%
minute pirate bug Orus

Haverfles (Dptera: Syrphidae): Meliscaeva cinctella; p I a nt s peci es t h at

Trifodum berssem clover f erimaon Eaba % Parasitic wazps, big-syed bugs-Geocaridae, minute pirate bugs-
mcarnatum L, cligwer i i Anthocoridae ; ladybugs; tachinid flies and aphid midges

Pisumsativum  pea peas; feld pea Fabaceae £ conserve and promote

Carum carv caraway Apiacear [
Haverflies (Diptera: Syrphidae) Euposdes tapponicus, Scaeva

i Phacedia REERISEI, 1 pyrastr, Syrphus opinated, Toxomesus marginatus be n efi Cia I s
Calendula officinals marigold ASLEraCede 5%  Hoverfies {Diptera: Syrphidae); Sphaeraphoria sulphuripss
Sinapis-alba or
Brasica hirta or B, yellow [ white mustard  Brassicaceae 5%
3l Haverflies {Daptera: Syrphidae): Sphaerophonia sulphuripes
Trifolum
alexandrinum Alaxandrine clover ATt = bigeived bug, 6. punctipes
batricaria inodora Asteraceas 5%
Davcus carota Aplaceas I nectaffeorous parasitic wasps
minwte pirate bug Orius
Blaha verticillata Mabkaceas %
Lotus corniculatus  birdsfoot trofol Fabacese 1%
Trifodurm pratense Fabaceas A%
Meliletus albus Bokhara clover Fabaceas 2%
Camelina ip. Brassicacese 1%
Hoverfies {Diptera: Syrphidae); Meliscagva cinctell, Paragus
Mehillea millefolium yarrow Bsteraceae 1% variabies, Sphasropharia sulphuripes, Syvphus opinator, Toaomsarus

occidentalis
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Promotion of beneficials
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- Promotion of beneficials
_——

Average no. of leaves with Average no. of predatory mites
predatory mites per 50 leaves per 50 leaves
4IJ- L] 10”' k|
E El COovVer crop ] E HEl Cover crop
30- ﬁﬁ = grass ﬁﬁ = grass

204 50

104

2019 2020 2019 2020

— No observation of a significant increase or decrease of predatory
mites in the plot with cover crops.
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Promotion of beneficials

Average number of beneficials
caughtin yr—;lluw water traps

60~
‘j‘:— _ m EE COVer crop
=31 grass
40+
20+
0-

2019 2020

= Observation of a significant increase of beneficials in the plot with
cover crops in 2019.
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No, of S, titanus

Promotion of beneficials

NE s~ MR

Average number of pests Average number of beneficials
caught on yellow sticky traps o caught on yellow sticky traps mm Chrysopidae
2.0 m £ ovitis [ 80 2 47 0.5 o 3 Coccinelidae
’ o - .
=3 S. titanus |- 75 E | 04 ﬁ 3 Ichneumonidae
1.5 z 2 39 - %.g Panorpidae
-70 o S } us -03 o S =3 Syrphidae
1.0 m T 24 35 o
: B
-65 o —0.2 =y
=3 S 5 2
0.5 60 = 1_j i o1 ®3
e o
2 & -
0.0- _ 55 S 0- . , 0.0 ®
cover crop grass Q grass cover crop

— No observation of a significant increase or decrease of pests and
beneficials in the plot with cover crops.
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Promotion of beneficials n
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20+

Egg predation
(% eggs predated per day)

— No observation of a significant increase in egg predation in the plot
with cover crops.
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WP 2 Control of arthropod pests

@

.L'-A. . ‘
A -

Conclusion

Plant species to repel Lobesia botrana &7
Trap crops to attract Drosophila suzukii &,

Plant species to promote beneficials &7
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Can cover crops reduce arthropod pests in

vineyards? .
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Conserve and enhance beneficials in
organic vineyards
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