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The objective of this study was to demonstrate the 
occurrence of fungi on Hyalomma anatolicum and 
Amblyomma lepidum. Ticks were collected from 
different localities in the Sudan, Khartoum, Gezira, El 
Obeid and Ed Damazine in approach to biological 
control. Various fungal species were isolated from field 
collected and colony- contaminated tick. Most fungi 
were found to belong to Hyphomycetes in addition to 
yeasts. The study reported the first isolation of such fungi 
from Hyalomma anatolicum and Amblyomma lepidum in 
the Sudan. Scopulariopsis bervicaulis, the currently 
isolated fungus, was found to have significantly inhibited 
reproductive performance of the treated ticks. Thus, the 
use of naturally occurring fungi as biological means of 
tick control in the Sudan is highly recommended.                                                                
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INTRODUCTION 
Hard ticks (Ixodidae: Ixodoidea) are 
considered as the most important 
vectors of diseases affecting both 
humans and animals (Estrada-Pena and 
Jongejan, 1999). Many tick species are 
significant transmitters of human fatal 
diseases such as Ehrlichiosis, Crimean 
Congo Haemorrhagic Fever (CCHF) 
(Linthicum and Bailey, 1994) and 
Lyme disease (Piesman and Gray, 
1994). Diseases transmitted by ticks to 
livestock constitute a major factor, 
which altered animal industry 
worldwide (Jongejan,  and Uillenberg 
1994; Kelly et al., 1994).   

Ticks have numerous natural enemies 
consist of predators, pathogens and 
parasites (Mwangi et al., 1991). 
However, only entomopathogenic fungi 
have been comprehensively 
investigated (Butt et al., 2001; Samish 
et al, 2004). Several studies recorded 
natural infection of ticks with fungi and 
over 700 species of the genera 
Aspergillus, Penicillium, Beauveria, 
Torrubiella, Cephalostomum, 
Paecilomyces, Mucor, Fusarium, 
Verticilium and Fumosoroseus were 
isolated (Kalsbeek et al., 1995; Mwangi 
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et al., 1995). Yet few species have been 
developed for the control. 

In the Sudan the problems posed by ticks 
and tick-borne diseases are the essential 
negative effects on livestock industry. 
There are over 70 species of ticks 
prevalent in the Sudan; but only few 
species are of economical importance 
(Osman and Hassan, 2003). The most 
essential cattle tick vectors in the 
country are Hyalomma anatolicum and 
Amblyomma lepidum; the principal 
vector of Theileria annulata and 
Cowdria ruminantium, respectively 
(Jongejan et al., 1984; Abdelwahab et 
al., 1998; Salih et al., 2005). The present 
study was aimed to demonstrate the 
occurrence of fungi on H. anatolicum 
and A. lepidum ticks in approach to 
further biological control. 

MATERIALS and METHODS 
Ticks samples: 
Ticks were collected from cattle found 
in El Obied (North Kordofan State) 
Wad Madane (Gezira State), Ed 
Damazine (Blue Nile State) and 
Khartoum (Khartoum State). 
Identification of ticks was done 
according to Hoogstraal (1956). 
Engorged female ticks of Hyalomma 
anatolicum and Amblyomma lepidum 
were selected, due to their economical 
importance. They were   maintained 
under controlled conditions (27ºC± 
1ºC and 80% RH) in order to lay eggs 
(Mohammed et al., 1992).  

Fungal isolation: 
Dead ticks were examined for fungi 
infections directly by slide wet mount. 
Following the method described by 
Milne (1989), each mummified female 
tick was gently scraped using a sterile 
wire loop. The harvested materials 
were examined by placing few 
scrapings in a drop of 20% KOH on a 
microscopic slide.  

Eggs laid by each tick species were 
separately collected and randomly 
divided into two groups. Group one 
was allowed to hatch into larvae. The 
larval progeny as well as eggs of group 
two and female cadavers were surface 
disinfected. According to Mwangi et 
al., (1995),   the specimens were 
immersed into 70% alcohol for few 
seconds; 5% sodium thiosulfate for 5 
minutes; hypochloride for five 
minutes; and then three successive 
washing into sterile water each for 
three minutes.  Subsequently each 
sample was ground and cultured in 
duplicate slopes and plates of 
Sabouraud Dextrose Agar (SDA) and 
Brain Heart Infusion Agar (BHIA) 
with 0.05 mg/ml chloramphenicol and 
0.5 mg/ml cycloheximide.  

Cultures were incubated at 27°C and 
daily examined for two weeks. 
Colonies which developed were 
mounted in lactophenol cotton blue 
and microscopically examined. The 
growth was identified according to 
Raper and Fennell (1973). Yeast 
colonies were identified by employing 
Germ tube test as well as API 20-C 
kits.   

Pathogenicity test: 
Spore-suspension of the isolated 
Scopulariopsis bervicaulis fungus at 
concentration of 3.3x107 spores/ml was 
prepared according to Mwangi et al., 
(1995). method. The potency of the 
spore suspension was determined 
against laboratory clean engorged 
females of H. anatolicum and A. 
lepidum of known weight by 
immersing in the suspension for 3 
minutes. Control groups were 
immersed in sterile distilled water for 
the same period. The ticks were 
incubated at 27 ºC ±1ºC and 85% RH 
and daily monitored.  
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Statistical analysis:  
The mean values were expressed as the 
Mean ± Standard Deviation (SD) and 
were analyzed using one-way ANOVA 
using the program SPSS 19.0 for 
Windows. Differences were considered 
significant at P <0.05. 

RESULTS 
Hyalomma anatolicum collected from 
El Obeid and Khartoum showed 
diversity of fungal species. The 
recognized fungi isolated from El 
Obeid ticks were Aspergillus terreus, 
A. niger, A. flavus, Penicillium species 
besides yeasts. While Dematiaceous 
Hyphomycetes such as Alternaria 
species, Aurobasidium pullulans in 

addition to Rhipzopus and Aspergillus 
species were isolated from ticks 
collected from Khartoum. However, 
samples from Geizera State showed the 
least contaminated ticks. From Ed 
Damazine samples A. lepidum ticks 
were found to be infected with A. 
niger, A. flavus, A. terreus, Penicillium 
species and Scopulariopsis bervicaulis. 
Out of 540 collected ticks, 18.4% were 
found contaminated with fungi. The 
list of the isolated fungi is shown in 
Table (1). Fungal identification was 
based on macro and microscopic 
characteristics. The identification of   
the isolate was confirmed by 
biotechnical laboratory in Denmark. 

 
Table 1: Percentages of fungi isolated from Hyalomma anatolicum and 

Amblyomma lepidum infesting cattle in four localities in Sudan 
 

Isolated fungus 
Localities No. of 

isolates %age 
ElObeid Khartoum Ed Damazine  Gezira 

A. terreus 18 3 1 1 23 33.3 

A. flavus 7 5 2 1 15 21.7 

A. niger 3 2 - 1 6 8.7 

A. fumigates - - 1 - 1 1.4 

Penicillium Sp. - 3 1 1 5 7.2 

Rhizopus SP. 2 3 - - 5 7.2 

Alternaria Sp. - 1 -  1 1.4 

Candida SP. 2 5 - 1 8 11.6 

Cryptococcous 
laurentii. 

- 1 - - 1 1.4 

Aurobasidium Sp. - 1 - - 1 1.4 

Scopulariopsis 
brevicaulis 

- - 3 - 3 4.3 

Total 32 24 8 5 69 99.6 
 
All infected ticks with S. brevicaulis 
developed fungal infection yet 
succeeded to oviposit undersized 
batches of eggs with low hatchability. 

The fungus has significantly altered 
reproductive performance of the 
treated ticks. The control group did not 
show any fungal growth (Table 2).   
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Table 2: Mean (±SD) of the effect of S. brevicaulis spore suspension on engorged. 
H. anatolicum and A. lepidum females 

 
Tick species Hatchability (%) Female fertility (%) Egg mass (gm) Lost weight of 

female 
H. anatolicum 44.13x±15.77    47.54x±1.92 0.17xx±0.07  0.22±0.99 
Control 93.33 ±6.51 68.81±2.21 0.63±0.05     0.07±0.02 
A. lepidum 40.63 x  ±1.19 57.73x±6.35 0.11x±0.07  0.15n.s±0.04 
Control 77.78±0.58 81.55±5.87 0.58±0.05 0.04  ±0.02 
  
% Female fertility (F. F) = (Egg batch 
weight / engorged female weight) 100. 
Lost weight of female (L.W.F) = 
Engorged female weight – (female 
weight after oviposition + weight of 
laid egg batch). 
n.s= not significant P> 0.05 
x = significant P<0.05 
xx = highly significant P<0.005  

DISCUSSION 
In the present study various fungal 
species were found naturally 
associated with ticks of H. anatolicum 
and A. lepidum. The fungi of 
Aspergillus , Rhizopus and Penicillium 
were isolated from both tick species 
collected from different location in the 
country, this finding is similar to that 
of previous workers ( Oliver et al., 
1991). Where Aspergillus species were 
found growing on numerous ticks that 
died in a humid chamber. These fungi 
are of world wide spread in nature and 
caused mortality among different tick 
species (Mwangi et al., 1995). Similar 
investigation on entomogenus fungi 
associated with Ixodes scapularis was 
carried by Zhioua et al., 1999).  
Mwangi et al., (1995) investigated the 
biocide potency of Beauveria bassiana 
and Metarhizium anisopliae fungus 
against Rhipicephaus appendiculatus. 
Efficacies of some Curvularia species 
were tested on reproductive 
performance of Rhipicephalus 
sanguines (Oliver et al., 1991).  
However, in this study Scopulariopsis 
brevicaulis was isolated only from A. 

lepidum ticks where the recovery of S. 
brevicaulis from the American dog 
tick, Dermacentor variabilis, is 
reported by Jay et al., (2003) when 
they topically applied to the dogs its 
spore suspension.  

Several investigators worldwide 
studied the pathogenicity of fungi on 
different tick stages [Mwangi et al., 
1995; oliver et al., 1991; kaaya et al., 
1996; Estroda-pena et al., 1990). In the 
present study, pathogenicity of the 
isolated fungus, S.brevicaulis revealed 
direct effect on reproductive capacity 
of both H. anatolicum and A. lepidum.  
It is the first time to address the 
pathogenicity of fungi on ticks in the 
Sudan. Thus, the present study 
encourages the use of naturally 
occurring fungi as biological means of 
tick control in the Sudan.  

CONCLUSION 
The present study was conducted to 
demonstrate the natural occurrence of 
fungi associated with H. anatolicum 
and A. lepidum.  Ticks were collected 
from different localities of Sudan.  The 
result revealed occurrence of various 
fungi. Pathogenicity of S. brevicaulis 
on both ticks showed impairment to 
reproductive performance. Thus, the 
potential biological control of such 
fungi should be considered. 
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