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Abstract 

Aceria guerreronis is a serious pest of coconut in India. Investigations were carried out to investigate fungal pathogens 

infecting the eriophyid mites for their utilisation as biocontrol agents in Karnataka, India. The fungal pathogens namely, 

Hirsutella thompsonii, Beauveria bassiana, Fusarium semitectum and few opportunistic pathogens namely, Fusarium 

moniliforme, Cladosporium tennuissimum, Aspergillus niger, Penicillium sp. and Mucor sp. were collected from eriophyid 

mite populations in different parts of Machenahalli region. Of the total collected nuts, 3.54% were infected by H. thompsonii. 

The incidence of pathogen infected coconuts in areas with lower temperature and higher humidity. H.thompsonii was isolated 

from dead cadavers of coconut mite Aceria gurreronis on PDA and SDA media. For further field application the pure culture 

bought from NBAII, Banglore. The present work with the fungi Hirsutella thompsonii was mass cultured in SMB media 

weighed mat was tested as biopesticide in different formulations. Three replicates of a spore suspension of 0.5. 0.1, 1.5 and 

2g/L sprays were carried out on the three youngest coconuts bunch. H. thompsonii, distilled water and Sabouraud Dextrose 

broth (2g+2mL+1L) showed reduction of mite population of about 6.29±0.17. When compared all the H. thompsonii 

treatments along with adjuvant glycerol showed effectiveness in reduction of Aceria guerreronis mite population. 
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Introduction 

Hirsutella is one of the most abundant and important 

entomogenous fungi, and might play an important role in 

the control of pest insects in nature. Hirsutella includes 

three important species, Hirsutella thompsonii, Hirsutella 

gigantea, and Hirsutella citriformis. This genus has been 

one of the most difficult members for identification among 

all major genera of fungal entomopathogens largely because 

of the huge number of species and high variability among 

these species. Hirsutella sp has been found efficient against 

nymph and adults of red spider mite, adults. Varroa mite, 

(Varroa destructor) of Honey bees, Coconut eriophyid mite 

(Aceria gueneronis). (Narasa Reddy et al 2020) [11]. 

Hirsutella thompsonii is an important naturally occurring 

fungal pathogen of eriophyoid mites, especially citrus rust 

mite (Phyllocoptrura oleivora) which inhabits numerous 

host plants in subtropical and tropical regions. H. 

thompsonii is a parasitic fungus belonging to the phylum 

Deuteromycota (Fungi Imperfecti). Order Moniliales 

(McCoy Kanavel, 1969) and was first found in citrus 

orchards in Florida, USA (Speare and Youthers, 1924). The 

hyphomycete genus Hirsutella includes about 94 species; 

some of them are pathogenic to insects, mites and other 

invertebrates. Thus, they have been regarded as biological 

control of plant parasitic nematodes. H. thompsonii was also 

treated as a potential microbial control agent. (Kumar and 

Singh 2008) [16]. The genus HirsuteIla infects a number of 

different types of insects as well as mites and nematodes 

(Jaffee, 2000). In hot, humid weather, H. thompsonii can 

cause spectacular natural epizootics among mite populations 

(citrus rust, blueberry, coconut, tomato mites, etc.) and is 

considered to be one of the key natural enemies of various 

mite pests (Chandler et al., 2000). In vitro, this fungus 

displays, a simple growth cycle. Conidia germinate and 

produce the mycelia phase that gives rise to conidiophores 

and/or chlamydospores. To date, two strains of H. 

thompsonii var. thompsonii have been reported to produce 

and secrete Hirsutellin A (HtA), a Protein that has, potent 

insecticidal cytotoxic activities (Liu et al., 1995; Mazer and 

Vey 1995: Vey et al., 1993) suggesting that this protein may 

play a role in the pathogenic process.  

The bio control agent is the important natural regulator of 

the coconut mite and this subsequently led to the 

development of Mycohit, a powder formulation of the 

fungus. The pathogen has been evaluated as a short-term to 

well as a long-term biocontrol agent since 2000. The fungus 

was found to be capable of bringing down the mite 

population up to 90%, resulting in considerable reduction in 

pre-harvest nut damage. In several trials, the fungal 

treatment was superior to azadirachtin. dicofol, triazophos, 

and/or wettable sulphur.  

 

Mode of action 

Hirsutella thompsonii acts through degradation of the mite's 

cuticle, with subsequent fungal growth in the haemolymph 

and tissues of the mites. Re-sporulation from dead mites 

leads to infection of epidemic proportions. Biology it is an 

entomopathogenic fungus specific to eriophyid mites that 

exerts its effect by invasion of the living mite. Spores adhere 

to the cuticle of the mite and under ideal conditions 

germinate producing a germ tube that penetrates the host 

mite's cuticle by physical and enzymic processes and 

subsequently invades the haemolymph and other tissues. 

The fungal hyphae develop in the mite and sporulation takes 

place through the living and dead mite's cuticle providing 

infectious spores to continue the epidemic.  
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Eriopyide mite pest, Aceria guerreronis which was so far 

not known to exist in India. This mite which is microscopic 

completes its life cycle hiding beneath the perianth of the 

coconut fruit. In the process, it sucks the sap from the tender 

nuts (two to seven months old) resulting in their 

malformations and ultimately 20-30% loss in terms of copra 

yield (Moore 2000). The protected habitat of A. guerreronis 

shields it from the effect of the chemicals, thus limiting their 

use in the on-going control programmes.  

Hirsutella thompsonii can easily be cultivated on artificial 

media in contrast to most Entomophthorales. It grows on a 

variety of agar-based and liquid media (McCoy and 

Kanavel, 1969). The fungus Hirsutella is mesothermophilic. 

Growth, sporulation and conidial germination were best at 

25 o – 30 o C. H. thompsonii has been cultured on agar media 

including potato dextrose, Modified Soil Fungus, 

Sabouraud-dextrose (McCoy and Kanavel, 1969). Dextrose 

and sucrose at an optimum concentration of 5 and 10 mg 

mL -1, respectively, were the most effective sources of 

carbon among sugars tested for use in the large-scale 

production in submerged culture. 

In view of this, investigations were under taken to isolate 

and identify potent fungal pathogen Hirsutella thompsonii, 

which was employed in the management of eriophyid mites 

in Machenahalli, Shimoga. In the present study the fungus 

Hirsutella thompsonii was isolated from Aceria guerrerunis 

and for field application the pure culture of Hirsutella 

thompsonii was bought from NBAII, Bangalore and which 

was mass multiplied and tested in both laboratory and field 

conditions.  

 

Materials and Methods 

Survey for fungi infecting the coconut eriophyid mite. A 

survey was carried out to investigate the occurrence of 

fungal pathogens of coconut eriophyid mite in the coconut 

farm at Machenhahalli near Shimoga district, Karnataka 

State. In this area, coconut growing regions were selected. 

Five palms were chosen randomly in each garden for 

collecting mite infested nut samples; two mite-infested nuts 

showing white or brown damage symptoms were removed 

from each of the fourth and fifth bunches (approximately 

four to five months old nuts) of the palm. Nuts from each 

palm were kept in separate paper bags; the bags were 

labelled with place of collection, date of collection and 

name of host plant. In total, 20 nuts were collected from 

each garden. The nuts collected were brought to the 

laboratory and kept in refrigerator at 4°C. In the laboratory, 

the bracts of the nuts were carefully removed to expose the 

colonies of the eriophyid mite present beneath the perianth. 

The dead cadavers of eriophyid mite were taken out and 

placed on media for isolation of fungi. The number of nuts 

infected with different fungal pathogens was recorded using 

a stereo zoom binocular microscope (Olympus BiMSZ). 

The percentage of infected nuts was calculated.  

 

Isolation of fungi  

Mycosed mites were placed on glass slides containing water 

agar and incubated at 25°C±1 for 24 to 48 h. The fungi were 

isolated following the procedure described by Lomer and 

Lomer (1995). The cadavers were surface sterilized with 

0.1% sodium hypochlorite solution for 2 to 3 min in cavity 

blocks, and immediately rinsed with sterile distilled water 

three times, by transferring to cavity blocks containing 10 

ml sterile distilled water to remove the traces of sodium 

hypochlorite to prevent toxicity to the fungus. Treated 

specimens were then placed on 20 ml water agar plates 

(agar: 20 g, water: 1000 ml, chloramphenicol: 80 mg) and 

incubated at 25±1°C. The developed fungi were subcultured 

and purified by hyphal tip method (Tuite, 1969).  

 

Mass culturing of Fungi 
The isolated Hirsutella thompsonii fungus was cultured over 

PDA medium. For further work, the pure culture of 

Hirsutella thompsonii was bought from NBAII, Banglore. 

The pure culture bought was mass cultured in different 

selected liquid media like SMB (Sabouraud Maltose Broth), 

SDB (Sabouraud Dextrose Broth), PDB (Potato Dextrose 

Broth) (Winkelhoff and McCoy 1984). The high yield given 

liquid media was further used for mass multiplication 

process for field application. 

 

Pathogenicity of fungal pathogens against A. guerreronis 

Four to five months old nuts with white or brown triangular 

patches, indicating the presence of active colonies of mites, 

were selected. On each nut, one triangular patch was 

selected, marked, and used for injection of spore suspension. 

The fungal suspensions were prepared as aforementioned. 

Using a syringe (1 ml capacity) with fine needle, 40 l spore 

suspension (1×108 spores/ml) was injected into the space 

between the perianth and the nut surface where the white 

triangular patch was present. The point of injection was 

sealed using parafilm to prevent secondary infection. Three 

replications were maintained with each nut representing one 

replication. Nuts were then kept in polythene cover and 

retained in good condition up to one week. The treated nuts 

were incubated in a biological oxygen demand (BOD) 

incubator at 25±1°C (Kumar and Anuroop, 2004) [6]. The 

live and dead mites were observed and recorded five days 

after treatment. Mortality was calculated from the 

population of mites counted under a microscope at 5 

randomly selected spots (4 mm diameter) on inner bracts 

and on nut surface. The dead mites were collected, subjected 

to re-isolation and were then used in identifying the fungus. 

 
Efficacy of virulent fungal pathogen at different 
concentrations against coconut mite 
Different concentrations of spore suspension of the 
pathogens were prepared as aforementioned. About 40 µl of 
spore suspension injected between the bracts and nut 
surface, where the white or triangular patch was present; 
each nut represented one replication and as such, five 
replications were maintained. The infected part of the nut 
was covered by parafilm to prevent secondary infection by 
making the bracts intact with nut surface (Kumar and 
Anuroop, 2004) [6]. 
 
Result and Discussion 
In the present work the Hirsutella thompsonii isolated from 
dead cadavers of coconut mite Aceria guerreronis on Potato 
Dextrose Agar (PDA) and Sabradose Dextrose Agar (SDA) 
media (McCoy and Kanavel. 1969).  
For further field application the pure culture bought from 
NBAII. Bangalore was grown on PDA media and which 
was further cultured in three different liquid broth media 
like SMB (Sabouraud Maltose Broth). SDB (Sabouraud 
Dextrose Broth). PDB (Potato Dextrose Broth). In that we 
obtained high yield of mycelial mat dry weight from SMB 
media of about 2.43g/150mL (Table: 1).  
Maximum vegetative growth occurs on media high in 

carbon, and maximum condition on nutrient-deficient agar 
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(McCoy and Kanavel, 1969). Dextrose and sucrose at an 

optimum concentration of 5 and 10 mg mL -1 respectively 

were the most effective sources of carbon among sugars 

tested for use in the large-scale production in submerged 

culture. In the present work the maximum yield of mycelia 

mat was obtained by SMB media (Fig: I) so further mass 

multiplication of Hirsutella thompsoni was carried with the 

SMB media.  

 
Table 1: Dry mycelial weight (g/150 mL) of H. thompsonii on the 

three different liquid media (after 20 days of inoculation). 
 

Isolate media Hirsutella thompsonii g/150mL 

SMB 2.43±0.09 

SDB 1.98±0.01 

PDB 1.43±0.09 

  

 
 

Fig 1: Pattern of mycelia yield on various media 
 
Kalmath et al., 2012 reported that, the pathogens collected 
were includes Hirsutella thompsoni, Beauveria bassiana, 
Fusarium semitectum, Fusarium moniliforme, 
Cladosporium tennuissimum, Aspergillus niger, Penicillium 
sp. and Mucor sp. Were used for pathogenicity test against 
eriophyid mites at 1x108 spores/ml, in that the isolate 
HTCMBAN was significantly superior to other treatments, 
causing 88.63% mortality. The virulent isolate Hirsutella 
thompsonii (HTCMBAN) was tested at different 
concentrations, which was showed with increase in the 
concentration mortality rate. The present work with the 
fungi Hirsutella thompsonii, was mass cultured in SMB 
media and after 11-20 days of incubation, the mycelia were 
harvested from the liquid medium by filtering the liquid 
through a filter paper (Watman No. 1) which had been dried 
for 24 h at 60°C and weighed. The weighed mat was tested 
as biopesticide in different formulations. Three replicates of 
a spore suspension of 0.5. 0.1, 1.5 and 2g/L sprays were 
carried out on the three youngest coconuts bunch. The 
treatments carried out for four weeks in different interval 
period in coconut mite-infested coconut field. The 
population of mite reduced in decreasing order with the 
different formulations of treatments (Fig: 2).  
 

 
 

Fig 2: The Hirsutella thompsonii with Distilled water (g/L) 

treatment showing reduced Aceria guerreronis mite population. 

DBS-Day before spraying, DAS- Day after spraying. 

Kumar and singh (2008) [16] carried out work over enabling 

mycelia application of H. thompsonii in management of 

coconut mite where they carried out a series of experiments 

with different substance as adjuvant in enabling mycelia 

application. Glycerol, yeast extract powder and dehydrated 

malt extract broth were found to be the best among nine 

substances investigated as possible adjuvants for use on 

coconut palms in the field along with H.thompsonii mycelia. 

Glycerol boosted the pathogenicity of H. thompsonii by 

16.5% over control. Application of the fungus in 

combination with glycerol resulted in a tolerable mean nut 

damage grade of 2.0 during the pre-harvest stage, compared 

with an acute score of 4.0 in control palms. In the present 

work Hirsutella thompsoni dried powder and distilled water 

of different formulations were tested in three replicates H. 

thompsonii and distilled water (2g+1 L) showed mite 

population reduced about 9.69±0.57/4 mm diameter (Fig:2). 

Next the two adjuvants were selected and pathogenicity of 

H. thompsonii along with adjuvants were tested in 

laboratory condition and then applied for field application. 

After four week of application The H. thompsonii, Glycerol 

and distilled water (2g+2mL+1L) showed reduction of mite 

population of about 5.61±0.49 (Fig: 3) and H. thompsonii, 

distilled water and Sabouraud Dextrose broth (2g+2mL+1L) 

showed reduction of mite population of about 6.29±0.17 

(Fig: 4). 

 

 
 

Fig 3: The Hirsutella thompsonii mixed with Glycerol and 

Distilled water (g/mL/L) treatment showing reduced mite 

population. 

 
 

Fig 4: Bio control agent extracted from SDB. Growth and treated 

ou suite showing reduced population. 
 

Analysis of variance (ANOVA) showed a significant 

difference (p<0.01) in efficacy between Tested formulations 

of H. thompsonii, and between the coconut eriophyide mite 

with respect to their sensitivities to the H. thompsonii. 

http://www.botanyjournals.com/
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Conclusion 

Natural or augmented biological control of the coconut mite 

is here to stay. There has been a steady build-up in the 

diversity of natural enemy species, as well as their 

populations over the past few years in the regions infested 

with A. guerreronis. Although a suite of biological control 

agents remains desirable, the single currently available 

agent of H. thompsonii needs further thrust in the near 

future. Through a systematic research and development 

programme, adequate knowledge has been generated on the 

utility of H. thompsonii as a mycoacaricide for the coconut 

mite in India.  
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