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ABSTRACT: Rose Aphid Macrosiphum rosae L. is one of most important pests of rose which reducing 
the quality and quantity of products by attacking and hurting the leaves and branches. In this study, the 
effect of DEMI-001 isolate of Metarhizium anisopliae was evaluated on mortality of aphids, at various 
temperatures, 10, 15 and 20°C. Ten adult aphids were placed on rose leaves in a treatments in three 
replications. Conidia of M. anisopliae sprayed on leaves of rose at concentrations of 104, 105 and 106 
spores/ml. According to the results of this experiment, temperature and concentrations of conidia 
suspension had the significant effect in all treatments. Accordingly, at 10°C, 24 hours after inoculation, 
40.5% and 6% mortality was observed for concentration of 106 and control treatment, respectively. After 
48 hours, at concentration of 106 and the temperatures of 10 and 20°C, mortality was 52.1% and 74.2%, 
respectively. In the same condition, mortality of the control treatment was 5.7% and 22.1%, respectively. 
Given the significant differences among the control and other treatments, recommended the use of this 
fungus against black bean aphid in the greenhouse and field conditions. 
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INTRODUCTION 
 

 The rose aphid, Macrosiphum rosae L., is the most common insect pest of roses in Iran. M. rosae is 
monophagous; they are generally found only on cultivated and wild roses. This aphid feeds mostly on Roseaceous 
plants, but it is known to feed on species in 15 other plant families (Ferran, 1996). Aphids damage plants by sucking 
sap from plant tissues using highly specialized sucking mouth parts. The usual symptoms of damage are distortion 
of new leaves and flowers. Aphids particularly like newly-forming flower buds, and damage done at this stage has 
more serious consequences than if the buds are attacked later (Blackman and Eastop, 2000). This aphid has a wide 
host range and damage to more than 200 plant species distributed in almost all regions of the world (Volkl and 
Stechmann, 1998). Use of pesticides in order to aphids control is commonly technique but pesticide use have some 
problems such as insect resistance to insecticides, the increase in secondary pests, pest ecological replacement, 
decrease of pesticide effects, environmental effects, carcinogenic and mutagenic effects and may lead to adverse 
effects generally (Verkerk, 1989). Biological control regarded as sustainable methods in agriculture systems due to 
its natural origin and low environmental side effects. In biological control parasitoids, predatory arthropods and other 
invertebrates, competing microorganisms and pathogens used (St. Lager and Bidochka, 1996). The use of 
pathogens (such as bacteria, viruses, fungi and protozoa) to eliminate pests, diseases and insect said microbial 
(Ferron, 1978). pathogenic fungi cause physiological disorders in insects and pathogenic development are causing 
their destruction (Kaya, 1995). Insect pathogenic fungi as compared to other microorganisms that can infect more 
insects (Kaya, 1995). Biological control agents generally are not hazardous to humans and animals; they are 
biodegradable and environment friendly products, effective on target organisms, and no effective on the beneficial 
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organisms, simple genetic modification (Droby, 1993). Metarhizium anisopliae fungi used in biological control of 
insects. The fungi branch Deuteromycota (imperfect fungi), and the ability to control biological diversity and its impact 
on pests and nematodes has attracted much attention. The fungus readily attacks the number of terrestrial insects 
in the soil, and the species and strain, host specialization can be seen, especially when the pathogen is remarkable. 
M. anisoplia fungal toxin (Mycotoxin) and Destroxin the secondary metabolites are produced, which is effective in 
killing insects and nematodes (Taneda and Kaya, 1993). Proper temperature for the fungus Metarhizium to effects 
on insects and nematodes at 23 ° C with high relative humidity (Daoust and Roberts, 1983). M. anisopliae as one of 
the most important fungal pathogen - insects known. Metarhizium species (Metschnikoff) Sorokin, also known as 
green muscardine fungi, have long been recognized for their biological control potential against arthropods. As early 
as 1879, fungi from this genus were being evaluated for control of wheat chafer beetles, Anisoplia austriaca, and 
sugar beet curculio, Cleonus punctiventris, in Ukraine. The species level name of one of the more widely researched 
Metarhizium species (M. anisopliae) was derived from this beetle. Morphological features for identifying Metarhizium 
species can be imprecise as there can often be overlap of characters among species. Molecular techniques have 
shown that what used to be called M. anisopliae represents a complex of nine species (Bischoff, 2009). M.anisopliae 
fungus called Entomophthora anisopliae was introduced in the early 1900s (Driver and Milner, 2000). Pathogenic 
Infection of Metarhizium is some other fungi including adherence and invasion of spores to host, penetrate in skin 
through the physical and enzymatic mechanism, escape the immune system and host defense, increase in the host 
and re- host authentication and produce new spores (Michael and Cherry, 2005). This research has been conducted 
on the impact of the fungus on black bean aphid is studied and examined. 
 

MATERIALS AND METHODS 
 

 A total of 10 adult aphids transferred on rose plants leaves treated with the fungus M. anisopliae in the Ptridish 
sterile Metarhizium isolates DEMI-001 used in this study from the Research Institute of Plant Protection. Than spore 
suspension Metarhizium anisopliae with three treatments including the 104, 105 and 106, and sterile distilled water as 
controls were used. Spore suspension was sprayed on two leaves surface, then aphids were placed on each leaves 
disk. Samples were incubated in three temperatures 10, 15 and 20°C. Pest mortality recorded daily for five days and 
the cumulative percentage of mortality was calculated. Pest mortality began one day after inoculation. The 
experiment carried out in a factorial design with three replications, two factors including temperature and 
concentrations. Obtained data analyzed using statistical software was SPSS Version 20 
 

RESULTS AND DISCUSSION 
 

 Based on the analysis variance results, at 10°C concentrations of 106 after 24 hours with other treatments 
different at 5% level significantly. After 48 hours, the concentrations of 106 and 105 compared with control were 
significant at 5% level. In this temperature after 72 hours all treatments showed significantly different from control but 
not significantly different from each others. All treatment had a significant difference with control after 96 hours at 
20°C at 5% level. At 15 ° C After 24 hours, the concentrations of 105 and 106 had significant difference compared 
with control. This temperature after 72 hours, all concentrations significantly different from control at 5% level, but 
not significantly different from each other. At 10°C for 24 hours, 106 concentrations were significantly different from 
control and other treatments. Shows the temperature of 20°C. After 48 hours, all concentrations with a significant 
difference at 5% level indicated no significant differences with each other. At 20°C followed by 72 not showed any 
significant difference between treatments and control. At concentrations of 106 and 30°C for 24 hours with the same 
concentration at 10 and 15°C showed no significant difference at 5% level. Few data exist on the effects of 
temperature on sporulation in vivo of deuteromycete fungi, although these findings are similar to those assessing 
sporulation of M. anisopliae in vitro (Thomas and Jenkins, 1997; Walstad, 1970). The effect of temperature on 
germination, radial growth and virulence of some isolates including two isolates of B. bassiana and nine of M. 
anisopliae on T. evansi was investigated in the laboratory. Temperature had significant effects on germination, radial 
growth and virulence of the various isolates. The best fungal germination was observed at 15 and 20°C, while for the 
fungal radial growth it was 20°C. All the isolates germinated and grew at all temperatures, but germination and radial 
growth varied with isolate and temperature (Bugeme, 2009). Different results observed in our investigation related to 
aphis mortality. Soil temperature is a major factor which affects the success or failure in the establishment and 
production of fungal inoculum. Low or high effective of our strains is other challenge for experiments that need more 
investigation. The entomopathogenic fungi not only have to be tolerant to the soil temperature but also have to survive 
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through thermoregulatory defense response of the host insect (Inglis, 1996; Ouedraogo, 2003). The fungus isolate 
used in this research prepared from other geographic region that it may  be observe various effects on aphis mortality. 
 
Table 1. Influence of different combinations of temperature and spore concentration on virulence of Metarhizium anisopliae on 

Aphis rosae 
 

Temperatures Concentration 
%Mortality after inoculation 

First day Second day Third day 

10oC Control 0.0±0.0(0-0)e 5.7±138.8(0-16.7)e 29.1±71.0(0-45.5)b 
 104 3.5±135.0(0-10)e 30.1±43.5(20-63.6)a-e 77.9±19.4(66.7-100)a 
 105 5.1±142.4(0-15.4)e 43.7±32.1(27.3-61.5)a-d 81.9±16.7(70-100)a 
 106 21.3±41.9(9.1-30)b-d 41.1±14.7(41.7-60)a-c 82.4±15.0(72.7-100)a 

15oC Control 0.0±0.0(0-0)e 10.0±81.6(0-20)de 36.5±64.6(20-70)b 
 104 5.7±138.8(0-16.7)de 33.4±23.6(25-45)b-e 85.0±20.4(70-100)a 
 105 21.5±49.3(10-31)bc 40.4±20.4(30-50)a-e 87.8±4.4(84-92)a 
 106 23.6±21.8(18.2-30)b 32.4±14.9(36.4-50)a-d 89.3±13.7(72-100)a 

20oC Control 7.0±32.0(4.8-10)c-e 22.1±33.4(14.3-32)c-e 74.4±10.6(68-85.7)a 
 104 12.0±17.5(10-14.9)b-e 61.1±53.4(15-85.1)ab 89.6±5.3(85-94.4)a 
 105 15.0±38.4(10-23.1)b-e 72.1±30.6(46.2-100)ab 93.8±3.7(90-98)a 
 106 50.6±18.3(38.7-61.1)a 74.2±8.8(68.4-83.3)a 94.5±5.6(89.5-100)a 

 
*Values presented are means (in percent) followed by CV% (presented as bold figures), range presented in the parentheses, n= 

4. **Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level 
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