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ABSTRACT 
Encouraging natural enemies by growing attractive plants is considered an effective method of pest 
control in organic farming. However, it is important to identify which flowers best attract beneficial 
insects. In this study, relative attractiveness of 16 species of flowering plants to adult hoverflies was 
assessed by conducting timed observations of feeding-visit frequencies. The experiments were conducted 
at two sites, at FUM Research Farm and FUM Campus in a completely randomized design with 3 
replications. At both sites, there were significant differences between the mean numbers of feeding-visits 
to selected flowers by hoverflies. At the Research Farm Fennel, Chamomile, Hypericum, Yarrow, 
Lavender and Bishop's weed had higher visit rates than Marigold, Spider ivy, Sage, Dill and Dwarf Lark 
Spur. At this site, Fennel followed by Hypericum and Yarrow attracted more hoverflies than other flowers 
throughout the season. Lavender and Bishop’s weed that were less attractive on early sampling dates 
received more hoverflies toward the end of the season. At the FUM Campus, Petunia, Chamomile and 
Cosmos were the most attractive flowers, whereas Ageratum, Yarrow and Coreopsis were of intermediate 
visit status and Pot marigold was relatively under visited. On the whole, Cosmos, Petunia and Chamomile 
were visited more frequently than other floral sources, but their attractiveness were not constant 
throughout the season. On the first two sampling dates, Chamomile was the most preferred flower, but on 
the last two dates of sampling Cosmos was highly attractive to hoverflies. The hoverflies found in the 
study sites were: Sphaerophoria scripta (L.), Episyrphus balteatus (DeGeer), Eupeodes corollae (Fab.), Syrphus 
ribesii (L.), Eupeodes nuba (Wied.), Syrphus vitripennis (Meigen), Paragus bicolor (Fabr.), Sphaerophoria ruppellii 
(Wied.), Paragus tibialis (Fallen), Eristalis spp., Syritta pipiens. Sphaerophoria scripta, Episyrphus balteatus and 
Eupeodes corollae , which were the most abundant aphidophagous species.  
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INTRODUCTION 

A range of hoverfly species occur in 
agroecosystems. Many larvae of them are 
aphidophagous and shown to be econom- 
ically important (Chambers et al., 1985). Some 
studies have shown that they have the 
potential to halt aphid population growth 
(Chambers & Adams 1986; Luna & Colley 
2000). The adult hoverflies feed mainly on 
nectar and pollen of flowering plants. 
Flowers are vital sources of amino acids and 
carbohydrates, which the adult hoverflies 
require for egg production and energy 
(Gilbert 1993; Stubbs & Falk 1996). These 
floral resources are also important for the 

growth, development, survival and 
reproduction and therefore the efficiency of 
many other natural enemies, including 
Chrysopidae, Coccinellidae, several parasi- 
toid wasp families and Tachinidae depends 
on availability of preferred floral resources 
(Jervis et al., 1993; Landis et al., 2000). In 
agroecosystems, some insects may depend 
on weeds for pollen and nectar (Marshal et 
al., 2003). Unfortunately in recent years, 
agricultural practices such as herbicide use 
have reduced floral diversity which may 
limit the potential role of some natural 
enemies in biological control of insect pests. 
So, introducing flowering plants into 
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agroecosystems would be one of the best 
ways to increase pollen and nectar sources 
that stimulate populations of the insect pests' 
natural enemies (White et al., 1995; Verkerk 
2001). Several studies have shown the 
potential of establishing selected flowering 
plants in or around fields to attract hoverfly 
adults resulting in increased oviposition rates 
within fields and thus decrease in aphid 
population numbers (e.g., Kloen & Altieri 
1990, Lovei et al., 1993, White et al., 1995, 
Hickman & Wratten 1996; Colley & Luna 
2000, Ambrosino et al., 2006).  

In Iran, little information is known about 
the potential of aphidophagous hoverflies in 
biological control and also, about the ways of 
enhancing their activities. While candidate 
plant species under consideration for the 
augmentation of floral sources should 
ultimately be screened for a wide range of 
attributes including their agronomic and 
economic compatibilities with the cropping 
systems, their relative attractiveness to key 
natural enemies is an important initial 
consideration. The aims of the present  
work were to identify the most preferred 
floral sources by hoverflies as well as 
aphidophagous hoverflies fauna present in 
the agricultural systems in the region. 

 
MATERIALS AND METHODS 

Two field studies were conducted in 2006, 
one at Ferdowsi University of Mashhad 
(FUM) Farm Research, (36° 14׳  N & 59° 40׳ E) 
where there is an organic garden of 2 hectars 
with 120 medicinal and ornamental plant 
species and the other at FUM campus, an 
area of  about 360 ha. with a variety of 
ornamental flowers. Hoverfly observations 
were made on 11 and 8 flowering plants at 
FUM Farm Research and FUM Campus 
respectively. In both cases, survey was done 
in a complete randomized-block design with 
3 replications. 

Preferences of flowering plants by 
foraging hoverflies was assessed by 
observing the frequency of feeding visits to 
plots of the flowers of 1 square meter per 5 
min. Hoverflies entering the plot and feeding 
from flowers were counted as feeding visits. 
Survey was carried out from 5 July to 21 
August at the FUM Farm Research and 9 July 
to 14 August at FUM Campus.  

A sweep net was used to collect 
representatives of hoverflies associated with 

sampled flowers. Then, these specimens 
identified by comparing them with the 
reference specimens collected during 
previous studies (Sadeghi 2002; Sadeghi et al., 
2005; Shtakelberg 1988).  

Differences in the feeding frequencies of 
adult hoverflies visiting flowering plants 
were assessed by conducting analysis of 
variance (ANOVA) procedures and mean 
separation test. ANOVA was done using 
MSTAT-C software. A least significant 
difference multiple range test was used for 
comparing feeding frequency means. An 
alpha level of 0.05 was used as a rejection 
criterion for hypothesis testing.  

 
RESULTS 

At the FUM Farm, the mean numbers of 
the feeding-visits to the selected flowers by 
hoverflies differed significantly (P<0.01). 
Fennel, Chamomile, Hypericum, Yarrow, 
Lavender and Bishop' weeds had higher 
visitation rates than Marigold, Spider ivy, 
Sage, Dill and Dwarf Lark Spur (Fig 1). At 
this site, Fennel followed by St. John’s Wort 
and Yarrow attracted more hoverflies than 
other flowers throughout the season. 
Chamomile, Lavender and Bishop’ weeds 
that were less attractive on early sampling 
dates received more hoverflies toward the 
end of the season (Table 1). 

At the FUM Campus, there were clear 
differences between flowers in terms of 
feeding-visit frequencies of adult hoverflies 
(P< 0.01).  Petunia, Chamomile and Cosmos 
were the most attractive flowers whereas 
Ageratum, Yarrow and Coreopsis were of 
intermediate visit status and Pot marigold 
was relatively under visited (Fig 2). Overaly, 
Cosmos, Petunia and Chamomile were 
visited more frequently than other floral 
sources, but their attractiveness were not 
constant throughout the season. On the first 
two sampling dates, Chamomile was the 
most preferred flower, but on the last two 
dates of sampling Cosmos was highly 
attractive to hoverflies (Table 2). At this site, 
no hoverflies was observed feeding on 
Portulaca sp. 

The hoverflies species including 
Sphaerophoria scripta (L.), Episyrphus balteatus 
(DeGeer), Eupeodes corollae (Fab.), Syrphus 
ribesii (L.), Eupeodes nuba (Wied.), Syrphus 
vitripennis (Meigen), Paragus bicolor (Fabr.), 
Sphaerophoria ruppellii (Wied.), Paragus tibialis 
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(Fallen), Eristalis spp. and Syritta pipiens were 
found in the current study. Among the 
aphidophagous species, the most abundant 
species were Sphaerophoria scripta, Episyrphus 
balteatus and Eupeodes corollae. In both sites, 
Eristalis spp. and Syritta pipiens were the the 
most common non- predatory hoverflies 
species that visited test flowers. 

It is difficult to compare the relative 
preferences exhibited by hoverfly species at 
two sites with each other because of 
differences in hoverfly and /or plant species, 
environmental context and the interaction 
that these factors can have with each other. 

For the same reasons, the other studies of 
relative preference are less comparable to the 
present study.  

Although the relative attractiveness of 
floral sources to key natural enemies and 
phytophagous species is an important initial 
consideration, the candidate plant species for 
the augmentation of floral sources should 
ultimately be screened for a wide range of 
atributes including their agronomic and 
economic compatibility with the crop plants 
as well as the relative impact that each flower 
species may have on the fecundity and 
longevity of beneficial insects. 
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Fig 1. Observed Mean number of hoverflies (±SE) visited the 11 flower treatments over sampling dates at FUM 
Farm, 2006. 
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Fig 2. Observed Mean number of hoverflies (±SE) visited the 7 flower treatments over sampling dates at FUM 
Campus, 2006. 
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