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Problems and opportunities 
One of the main diseases affecting Chilean viticulture is 
powdery mildew (Erisiphe necator) that is controlled 
mainly with the use of fungicides. 

The spraying decision is generally made using the private
technical advisor’s recommendations, vine protection 
programmes obtained from chemical companies and/or 
personal experiences (in average, 8 to 14 fungicide sprays 
per season). 

This chemical application can affect human health
(appliers and consumers) and cause environmental 
damages.



Objective:

To evaluate the effectiveness of a Decision Rule to control 
powdery mildew, in a Cabernet sauvignon vineyard in Talca Region.

Problems and opportunities 

To overcome this problem, INRA launched in 2001 in France a grapevine 
Integrated Pest Management project to design and to evaluate decision 
rules (DR) for the control of the main vine diseases and pests, among
them powdery mildew. 

The powdery mildew DR uses as indicators variables as persistency of 
fungicides, grapevine phenology and pathogen development (incidence and 
intensity of attacks) (Delière et al. 2008a; b).



Materials and methods

no

Setting

T1 T2

T1+14 d

E
va

lu
at

io
n

2
T

2 
+7

d

T

F i
n a

l  
E

va
lu

a t
io

n
V

IN
TA

G
E

Compulsory
treatments

Single flowers
separated

Symptom
detection

T0

Bunch
closure

Attack on 
bunches is
controlled

No

T3

14 d 14 d

Yes

T

Powdery mildew decision rule



Materials and methods: Experimental Site

Grapevine experiments were conducted at the Talca
University vineyard located in the Maule Valley, Chile 
during the 2009/10 season.

This region is characterised by a Mediterranean
climate and the vineyard soil is classified as Talca series 
(clay loam texture). 

The grapevine field has 1.6 ha with Cabernet sauvignon
grapevines planted on their own roots in 1998 at a spacing 
of 1.5 m between vines, and 3.0 m between rows.

The vines were trained in a vertical shoot positioned 
system at a height of 2.0 m, with rows running E-W. 

Vines were furrow irrigated six times in the season.



Fungicide strategies

T1: traditional schedule powdery mildew applications 
using preventive and curative fungicides (mainly sulphur)

T2: Integrated management based on the decision rule 
using preventive and curative fungicides 

T3: Control treatment without any application to powdery 
mildew between bud-burst and bunch closure. 

Materials and methods: Experimental desing

Each treatment was replicated four times in a randomised
block design (blocking factor=slope). 

Each block consisted in a surface of approximately 4,000 
m2 containing 900 vines. 

Control treatment was protected from any fungicide spray 
by wrapping the vines in plastic film at the time of spraying.



Conventional measurements

Powdery mildew incidence and severity on berries: at the 
start of veraison stage, approximately 150 clusters per 
replicate were observed to assess disease development 

Number of fungicide applications per season

Amount of fungicides (kg a.s./ha) 

Materials and methods: Measurements

Spatial measurements

Powdery mildew incidence and severity on berries

Vine growth (shoot length)

Vine water status (midday stem water potential) 

Statistical analysis

Statistical analyse was performed using a one way 
ANOVA and a Duncan’s multiple range test comparison was 
used to separate means. 

Mapping was done with the 3Dfield software. 



Number of fungicide application for 3 spraying strategies and effects 
on powdery mildew development in a Cabernet sauvignon vineyard in 

Maule Region, Chile

Results

Total fungicide
applications

Fungicide strategies

number   kg a.s/ha

Disease
incidence %

Disease
severity

%

T1 traditional schedule
T2 decision rule
T3 control

9
4
1

136.7
1.1
0.4

7 a
14 a
63 b

0.2 a
0.6 a
6.5 b

significance P<0.05 P<0.05

Fungicides strategies T1 and T2 showed less than 3% of mildew-infected 
berries, which is a value accepted as the higher threshold by wineries.



Shoot length (L) 
at bunch closure

Results. Maps of grapevine measurements

60.00

60.00

80.00

80 .00

80.00

80.00

1:40.0000

0 10 20 30 40

L (cm)
105

80

60

40

1.00

1.00

1.0
0

2.00

2.00

2.0
0

1:40.0000

0 10 20 30 40

DS (%)
3.2

2.0

1.0

0.0

Powdery mildew severity 
(DS) at veraison

Vine water status (ψ)
at bunch closure

5.00

5.
00

8.00

13.1

11.0

8.0

5.0

1.0

ψ (Bars)



Results
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The severity of symptoms relates to grapevine vegetative development



Conclusions

Powdery mildew control based on a decision rule was as effective 
as schedule applications used by vine growers

With the decision rule, fungicides were applied only on purpose
i.e. when the required indicators were activated. Yet, the DR 
should also be assessed in the context of farm management. 

The acquisition of indicators of fungi attacks is time consuming, 
then a cost/profit analysis should be carried out.

A positive relationship between grapevine growth and 
susceptibility to powdery mildew explains part of the spatial 
distribution of the disease development.
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