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2 Materials and methods

2.1 Field survey on prevalence and population dynamic of aphids and their
natural enemies (entomopathogenic fungi and parasitoids) in cereals

2.1.1 Survey locations

R. padi
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Table 1. Aphid and R. padi egg sampling sites information.

Location/
ETRS89
coordinates

Cereal
species and
variety

Sow date (S)
harvest date
(H)

First and last
sampling of Bird
cherry and
cereal

Fertilised
with (date)

Triticum
aestivum

Avena sativa

Triticum
aestivum

Triticum
aestivum

Avena sativa

2.1.2 Aphid and R. padi egg sampling
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Figure 1. Aphid sampling design.



2.1.3 Observation of fungi and parasitoids in the laboratory

2.1.4 Weather data

2.2 Bioassays on the effect of temperature and isolate of Pandora
neoaphidis on mortality and reproduction of two aphid species

2.2.1 Aphid stock cultures
M. persicae R. padi,



Table 2. Time and place of collection of the two aphid species used in the bioassay as well as
conditions used in the laboratory culturing of them.

Aphid species Year of
collecting

Collection
site

Collecte
d on

Kept on Climatic
conditions

Myzus persicae Brassica
rapa

Capsicum
annuum

Rhopalosiphum
padi

Prunus
padus

Avena
sativa

2.2.2 Isolating and culturing of the fungus Pandora neoaphidis
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2.2.3 Experimental set up
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Table 3. Number of aphids of two different species exposed four Pandora neoaphidis isolates at 3
different temperatures.
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2.2.4 Data analysis

M. persicae R. padi
P. neoaphidis

3 Results

3.1 Field survey on prevalence and population dynamic of aphids and their
natural enemies (entomopathogenic fungi and parasitoids) in cereals
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Table 5. Parasitoids from the order Hymenoptera found on Sitobion avenae on cereal plants in five locations.

Family Genus Species Host plant Location First date of
observation

Aphelinidae Aphelinus Triticum aestivum

Triticum aestivum

Avena sativa

Braconidae Aphidius Aphidius avenae Avena sativa

Aphidius ervi Triticum aestivum

Aphidius ervi Triticum aestivum

Aphidius ervi Avena sativa



Family Genus Species Host plant Location First date of
observation

Ephedrus Ephedrus plagiator Triticum aestivum

Ephedrus plagiator Triticum aestivum

Praon Praon sp. Praon gallicum
Praon necans

Triticum aestivum

Toxares Toxares deltiger Triticum aestivum

Toxares deltiger Avena sativa

Figitidae Alloxysta Triticum aestivum

Triticum aestivum



Table 6. Percentage of incubated adult females of Sitobion avenae dying from fungal infection or
parasitoids.

Location % S.
avenae
with P.

neoaphidis
(n*)

First
sampling
date with

P.
neoaphidis

% S.
avenae
with

parasitoids
(n*)

First
sampling
date with
parasitoid

S. avenae



Figure 2. A) Number of aphid species S. avenae (solid line) and R. padi (dotted line) as a function of
date in cereals surveyed at Apelsvoll. B) Weather data from Apelsvoll.
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Figure 3. A) Number of aphid species S. avenae (solid line) and R. padi (dotted line) as a function of
date in cereals surveyed at three locations in Ås; Amagerjordet (A1), Vollebekk organic (A2), and
Vollebekk conventional (A3). B) Weather data from Ås.



Figure 4. A) Number of aphid species S. avenae (solid line) and R. padi (dotted line) as a function of
date in cereals surveyed at Brandval. B) Weather data from Brandval.



3.2 Bioassays on the effect of temperature and isolate of Pandora
neoaphidis on mortality and reproduction of two aphid species
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Table 7 (A D). Mortality ofMyzus persicae and Rhopalosiphum padi treated with two isolates of
Pandora neoaphidis at three different temperatures.
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Figure 5. Effect plot showing overall mortality ofMyzus persicae (=Mp) and
Rhopalosiphum padi (=Rp) in the bioassays, (all data pooled).



Figure6.Mortalityasafunctionoftemperatureinthetwodifferentaphid
species(Mp=Myzuspersicae,Rp=Rhopalosiphumpadi).

Figure 7.Mortality as a function of isolate in the two different aphid species
(Mp=Myzus persicae, Rp=Rhopalosiphum padi).
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Figure 8. Temperature effect on reproduction forMyzus persicae and Rhopalosiphum padi.

Figure 9. Isolate effect on reproduction forMyzus persicae and Rhopalosiphum padi.



Figure 10. Correlation between isolate and temperature onMyzus persicae, with mean reproduction numbers as response.



Figure 11. Correlation between isolate and temperature on Rhopalosiphum padi, with mean reproduction numbers as response.



Figure 10. Temperature effect on reproduction forMyzus persicae and Rhopalosiphum padi.



Figure 11. Isolate effect on reproduction forMyzus persicae and Rhopalosiphum padi.
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