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Abstract

Objective: Powdery mildew disease caused by
Erysiphe corylacearum is one of the main diseases
affecting the yield and quality of hazelnut (Corylus
avellana L.), one of the most important agricultural
products of Tirkiye. The study was conducted in
Giresun in 2017 to determine the effect of some
environmentally fiendly products (one biological
fungicide, one fungicides containing plant extract and
one plant activator) against the disease.

Materials and Methods: As environmentally fiendly
products against to disease, commercial products
including AQ 10 (Ampelomyces quisqualis M-10
isolate), Regalia (Reynoutria spp. extract) and ISR
2000 (Lactobacillus acidophilus  fermentation
product) were used. For comparison Quadris Maxx
(Azoxystrobin 200 g/l+Difenoconazole 125 g/l1), a
chemical fungicide known to be effective against this
disease, was also used in the study. A total of five
spraying applications beginning at the fruit setting
time, prior to appearance of disease symptoms were
performed. Disease severity values on hazelnutleaves
and fruits were calculated according to the
Townsend-Heuberger formula using the 0-4 scale.
The efficacy of fungicides was determined using
Abbott’s formula.

Results: The effectiveness of AQ 10 (Ampelomyces
quisqualis M-10 isolate) was 21.07% on leaves and
21.29% on clusters; for Regalia (Reynoutria spp.
extract) 19.13% and 28.09% anf for ISR 2000
(Lactobacillus acidophilus fermentation product)
19.23% and 10.80% on leaves and fruits respectively.
Regarding chemical fungicide, Quadris Maxx

(Azoxystrobin 200 g/l+Difenoconazole 125 g/1), the
effectiveness was 91.98% on leaves and 73.63% on
clusters.

Conclusion: The chemical fungicide Quadris Maxx
(Azoxystrobin 200 g/1+Difenoconazole 125 g/1), used
in this study provided sufficient efficacy for the
disease control, while the efficacy of environmentally
friendly products used was found to be quite low.
However, it is very important to wuse of
environmentally friendly products for the disease
control and the further studies should be conducted.

Keywords: Hazelnut, Powdery mildew, Control,
Environmentally fiendly products

Bazi Cevre Dostu Uriinlerin  Erysiphe
corylacearum'un Neden Oldugu Findikta Kiilleme
Hastalig1 Uzerindeki Etkinligi

Oz

Amag: Erysiphe corylacearum'un neden oldugu
kiilleme hastaligl, Turkiye'nin en onemli tarimsal
iiriinlerinden biri olan findigin (Corylus avellana L.)
verim ve kalitesini etkileyen baslica hastaliklarindan
biridir. Calisma 2017 yilinda hastaliga karsi c¢evre
dostu baz iirtinlerin (bir biyolojik fungisit, bir bitki
ekstrakti iceren fungisit ve bir bitki aktivatorii)
etkisini belirlemek amaciyla Giresun’da yiiriitiil-
mugtur.

Matertal ve Yontem: Ticari urinler AQ 10
(Ampelomyces quisqualis M-10 izolati), Regalia
(Reynoutria spp. ekstrakti) ve ISR 2000 (Lactobacillus
acidophilus fermantasyon {riinii) hastaliga karsi
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¢evre dostu Uriinler olarak kullanilmistir.
Karsilastirma amaciyla bu hastaliga karsi etkili
oldugu bilinen kimyasal bir fungisit olan Quadris
Maxx (Azoxystrobin 200 g/l + Difenoconazole 125
g/1) da calismada ele alinmistir. Hastalik belirtileri
ortaya ¢cikmadan 6nce, meyve baglama déneminde
baslayarak toplam 5 ilaglama uygulamasi yapilmistir.
Findik yaprak ve cotanaklarindaki hastalik siddeti
degerleri 0-4 skalast kullanilarak Townsend-
Heuberger  formiiline  goére  hesaplanmistir.
Fungisitlerin etkinligi ise Abbott formiilii kullanilarak
belirlenmistir.

Arastirma Bulgular1 AQ 10 (Ampelomyces quisqualis
M-10 izolati) igin etkinlik yapraklarda %21.07,
cotanaklarda %Z21.29; yaprak ve c¢otanaklarda
sirasiyla Regalia (Reynoutria spp. ekstrakti) icin
%19.13 ve %28.09; ISR 2000 (Lactobacillus
acidophilus fermantasyon T{riini) icin %19.23 ve
%10.80 olarak belirlenmistir. Kimyasal fungisidin
yapraklarda etkinligi %91.98, c¢otanaklarda ise
%73.63 olarak belirlenmistir.

Sonug¢: Bu calismada kullanilan kimyasal fungisit
Quadris Maxx (Azoxystrobin 200 g/1+Difenoconazole
125 g/l) hastalik kontrolii i¢in yeterli etkinlik
saglarken, kullanilan ¢evre dostu iiriinlerin etkinligi
olduk¢a diisiik bulunmustur. Ancak hastaligin
kontrolii i¢in ¢evre dostu irtnlerin kullanilmasi ¢ok
onemli olup gelecekte yeni ¢alismalar yapilmalidir.

Anahtar Kkelimeler: Findik, Kulleme, Miicadele,

Cevre dostu Urtiinler

Introduction

Hazelnut (Corylus avellana L.) is one of the most
important agricultural products in Tiirkiye, the first
in production and export in the world (FAOSTAT,
2022). Growing hazelnut is the main economical
activity for about 400000 households in the Black Sea
Region of Tiirkiye (Tanrivermis etal., 2006). Powdery
mildew disease is usually caused by Phyllactinia
guttata (Wallr.: Fr) Lév. infection on hazelnut
worldwide and control of the disease is often
neglected as the fungus does not directly affect the
fruits. In 2013 a much more destructive disease
symptoms was observed on hazelnut in Giresun
province and in the following years disease has
become epidemic for hazelnut production areas in
Turkiye. In 2017, the causal agent of this disease was
reported as Erysiphe corylacearum U.Braun &
S.Takam. which has not been observed on C. avellana
before and stated that in addition to its negative effect

on Turkey’s hazelnut production, for other parts of
Asia and in Europe that disease is a latent threat to
wild and cultivated hazelnut plants (Sezer et al.,
2017). In accordance with this view, at later years E.
corylacearum was also reported in Iran (Arzanlou et
al,, 2018), Azerbaijan (Abasova et al., 2018), Ukraine
(Heluta et al, 2019), Georgia (Meparishvili et al,
2019), Switzerland (Beeken et al, 2020) Austria
(EPPO, 2021), Spain (Mazzaglia et al,, 2021), Italy
(Mezzalama et al., 2021), Romania (Rosati et al.,
(2021), Germany (Beenken et al., 2022) Macaristan
(Kalmar et al., 2023), Slovenia (Zajc et al., 2023) and
Bulgaria (Boneva et al, 2023). After emerging
destructive powdery mildew agent, several studies on
the control of disease either with some chemicals or
environmentally friendly products were conducted in
Tiirkiye (Tiirkkan etal., 2018; Sezer et al., 2019; Tuglu
and Coskuntuna, 2019; Gulcu 2022; Yildirim, 2022;
Ozsoy, 2023).

Disease control efforts which started with temporary
recommendations of some fungicides at first, it
continues using many registered ones today (Sezer,
2016; Anonymous, 2023). Regarding the
management of this emerging and destructive
disease, the repeated application of some fungicides
during the growing season is necessary. However
these applications may cause some adverse effects on
humans and the environment. Regarding these
adverse effect it is very important to use of
environmentally friendly products for management
the disease. This study was conducted to determine
the effects of one biological fungicide, one botanical
fungicide and one plant defence activator on powdery
mildew on hazelnut in Giresun in 2017.

Materials and Methods

The study were carried out in a hazelnut orchards on
'Tombul' hazelnut cultivar in Espiye of Giresun
province on the Black Sea coast. A randomized block
design was used with four blocks including five
experimental plots per block according to four
treatments and one control. Each plot consisted of
three “ocak”. Commercial products active ingredient
with Ampelomyces quisqualis M-10 isolate (AQ 10),
Reynoutria spp. extract (Regalia) and Lactobacillus
acidophilus fermentation product (ISR 2000) were
used as environmentally friendly products. One
chemical fungicide determined as effective to this
disease in previous years studies with active
ingredient Azoxystrobin 200 g/l + Difenoconazole
125 g/l (Quadris Maxx) was used for comparison
(Table 1).



Effectiveness of Some Environmentally Friendly Products on Hazelnut Powdery Mildew Caused by Erysiphe... 175
Table 1. Information about the products used in the study
Active Ingredient Trade Name Formulation Doses
Ampelomyces quisqualis M-10 isolate AQ 10 WG 5g/1001
Reynoutria spp. extract Regalia SC 100 ml/1001
Lactobacillus acidophilus fermentation product ISR 2000 SL 100 ml/1001
Azoxystrobin 200 g/1 + Difenoconazole 125 g/1 Quadris Maxx SC 80 ml/1001

Products applications were carried out at least fifteen
days intervals beginning at the fruit setting time, prior
to appearance of disease symptoms, using 25 L
backpack sprayer. A total of five spraying applications
(on April 26, May 12, June 7 and 23, July 10) were
performed. For severity of infection 21 days after the
last application 120 leaves and 90 fruit clusters from
each plots were selected at random and scored using
the 0-4 scale where 0 indicates no sign of infection, 4
indicates powdery mildew visible on >60% of tissue
of leaves or fruits (Sezer et al., 2019). These scores
were then converted into estimated overall
percentages of diseased foliage/nut clusters using the
Townsend-Heuberger formula (Townsend and
Heuberger 1943). The effectiveness of fungicides was
calculated using Abbott’s formula.

Results were evaluated statistically using the JMP
statistical software. Variance analysis was applied to

Table 2. Effectiveness of the applications

and the differences
were

the results between the
applications determined with LSMeans
Differences Student's t test.

Results and Discussion

In the trial orchard powdery mildew disease severity
was very high with the rate of 75.35% on leaves and
72.16% on fruit clusters. While chemical fungicide,
Quadris Maxx, has achieve effective control against to
disease with 91.88% and 73.63% efficacy rate, none
of the environmentally fiendly products was effective.
Their efficacy rates were 19.13% - 21.07% for leaves
and 10.80% - 28.09% for the fruit clusters,
respectively (Table 2). High disease severity may
cause this situation and incorporating these products
with chemical fungicides may achieve more success
for the disease control.

Disease Effectiveness of Disease Severity Effectiveness of

Treatment Severity for  applications for for fruit clusters applications for

leaves (%) leaves (%) (%) fruit clusters (%)
Quadris Maxx (Azoxystrobin + Difenoconazole) 5.48¢ 91.88a 19.53d 73.63a
AQ 10 (Ampelomyces quisqualis M-10 isolate) 59.35b 21.07b 57.16bc 21.29bc
Regalia (Reynoutria spp. extract) 60.39b 19.13b 51.86¢ 28.09b
ISR 2000 (Lactobacillus acidophilus fermentation 60.89b 19.23b 64.23ab 10.80¢cd
product)
Control 75.35a 72.16a

* The difference between the means shown with the same letter in the same column is not significant at the 5% level

In a study conducted in Sakarya province L.
acidophilus yeast extract + bonzaic acid, Acibenzolar -
S- methyl harpin protein Ampelomyces quisqualis M-
10 and fluopyram+tebuconazole were effective in
decreasing disease severity by 49.26%, 55.83%,
33.34%, 45.86% and 63,27% respectively. (Tuglu and
Coskuntuna, 2019). The products used that study,
except chemical fungicide, were more effective than
ones used our current study. Yildinnm (2022)
investigated efficacies of tebuconazole plus
azoxystrobin/Reynoutria spp. extract, sulfur/Rey-
noutria spp. extract, Reynoutria spp. extract/ sulfur,
KH2POs4 plus sulfur, NazSiOs (moduli m2 and m3) plus
sulfur, and NaHCOs against the disease in the
Akcakoca district of Diizce Province. Efficacy of
treatments was 65.0%-100%. Differences in activities
of product in all these studies may result from

regions, varieties and products being used in different
programs.

Conclusion

The effectiveness of AQ 10 (Ampelomyces quisqualis
M-10 isolate) was 21.07% on leaves and 21.29% on
clusters; for Regalia (Reynoutria spp. extract) it was
19.13% and 28.09% and for ISR 2000 (Lactobacillus
acidophilus fermentation product) was 19.23%) and
10.80%, respectively. Chemical fungicide, Quadris
Maxx (Azoxystrobin + Difenoconazole) was highly
effective with 91.98% on leaves and 73.63% on
clusters. In conclusion, the results showed that the
environmentally friendly products used in the
current study were not effective enough for control of
powdery mildew caused by E. corylacearum.
However, regarding environmental impact of
widespread fungicides application, it is very
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important to use of environmentally friendly
products for the disease control and the further
studies should be conducted in different ecological
condition, different spraying programmes with or
without incorporate some chemical fungicides for
this purpose.
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