
Incidence of coconut mite, infestation on coconut  Nkansah-Poku et al. 

INCIDENCE OF COCONUT MITE, ERIOPHYES GUERRERONIS KEIFER 

(ACARI: ERIOPHYIDAE) INFESTATION ON COCONUT IN THE  

WESTERN AND CENTRAL REGIONS OF GHANA 

Nkansah-Poku1, J., Quaicoe1, R.N. and Sam2, G. 
1CSIR-Oil Palm Research Institute, Coconut Programme,  

P.O. Box 245, Sekondi. 
2Ministry of Food and Agriculture, Department of Crop Services, Cape Coast. 

ABSTRACT 

In Africa, coconut mite, Eriophyes guerreronis Keifer was first identified in Benin in 1967, from 

where it is believed to have spread to neighbouring countries.  In Ghana, not much has been re-

ported on this coconut pest. A survey was carried out to determine the incidence of the pest infesta-

tion in twelve districts of Western and Central regions which accounts for about 80% of the area 

under coconut cultivation in Ghana. In addition, the effect of the pest infestation on fruit compo-

nents was also determined.  Farms were randomly selected and on each farm 20 palms were select-

ed by systematic sampling. All nuts of three month old and above on each palm were counted and 

assessed for mite infestation. Symptom of ‘mite scars’ on nuts was considered as an indication of 

mite infestation.  About 70% of nuts sampled carried ‘mite scars’. The presence of the mite infesta-

tion was observed in every selected farm indicating its prevalence in both regions. From a random-

ly selected 100 pairs of nuts for fruit component analysis, there were significant differences in all 

the fruit components between infested and non-infested nuts, except for the water component.  The 

widespread mite infestation which affected most of the fruit components would definitely impact 

negatively on the economic value of the crop and especially on coir and coconut oil production. 

This calls for urgent attention on research which focuses on sustainable pest management practic-

es which will reduce the economic impact of the pest. 
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INTRODUCTION 

In Ghana the coconut palm, Cocos nucifera L., is 

an important crop in the economies of the 

coastal areas (Ofori and Nkansah-Poku, 1997). 

The crop is grown mainly in three regions West-

ern, Central and Volta. The important growing 

areas are mostly the coastal zones with the com-

mon variety cultivated being the West African 

Tall (WAT). Adam et al. (1996) estimated that 

4.2% of the population in Ghana depends on 

coconut for their livelihood. Notwithstanding 

these important contributions, several factors 

impact negatively on coconut production; promi-

nent among them being diseases and pests. The 

local WAT coconut, highly preferred by farmers 

for its agronomic characteristics, is very suscep-

tible to diseases and pests. 

The coconut mite, Eriophyes guerreronis Keifer, 

(Acari: Eriophyidae) is a serious pest of coco-

nuts in Central and South America, the Caribbe-

an and West Africa, causing significant losses of 
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copra by attacking and damaging the young nuts 

(Mariau, 1977). 

In West Africa, the mite was first detected in 

Benin (Mariau, 1969) from where it spread to 

neighbouring countries. Eriophyes guerreronis is 

microscopic in size. The presence of a colony on 

young developing nut is signalled by white 

spots, often triangular with the base at the level 

of the petals (Mariau, 1969). Eriophyes guerre-

ronis feeds on the epidermis beneath floral 

bracts of tender nuts till about six months of nut 

development. It causes extensive damage by 

scarring the epidermis which turns brown and 

develops cracks resulting in deep fissures run-

ning longitudinally on the nut. The zone attacked 

cannot develop properly resulting in severe dis-

tortion of the husk and reduction in nut size. 

Coconut mites do not usually infest the mer-

ismatic zone of unfertilized coconut flowers. 

After fertilisation coconut fruits of all stages are 

susceptible to mite attack, but in general peak 

populations occur in 3 to 7 months old coconut 

fruits (Moore and Alexander, 1987; Ramaraju et 

al., 2002; Fernando et al., 2003). 

The economic impact of E. guerreronis, is usual-

ly restricted to copra losses, and estimated at 10-

16% in West Africa (Julia and Mariau, 1979), 

30% in Mexico (Hernandez, 1977) and up to 

31.5% in St. Lucia (Moore et al., 1989). 

The intensity of the mite’s attack does not only 

vary with environmental conditions but also with 

coconut types. Tightness of the perianth 

(Howard and Abreu-Rodriguez, 1991), bract 

arrangement (Moore, 1986) and shape (Mariau, 

1986) of the coconut fruit have been shown to 

affect susceptibility to coconut mite attack. 

Mariau (1986) showed that the West African 

Tall (WAT) variety was most susceptible to at-

tack.  In general, the rate of E. guerreronis attack 

on young nuts is higher in the wet season. How-

ever, it is in areas with the most severe water 

deficit that losses seem to be highest. 

Chemical control of E. guerreronis attack is pos-

sible if repeated sprays are given. Monocroto-

phos or chinomethionate sprayed on bunches of 

developing fruits every 20 or 30 days reduced 

the damage due to the pest (Julia and Mariau, 

1979). But the frequency of application makes it 

uneconomical and liable to result in the possibil-

ity of rapid development of resistance by the 

mite. 

A large number of predacious mites have been 

found associated with E. guerreronis under the 

perianth (Fernando et al., 2000; Marimuthu et 

al., 2003) but none of them is found effective in 

reducing the mite population under field condi-

tions (Moore et al., 1991). There have been no 

successes with biological control, but improved 

cultural practices may contribute to the control 

of the pest. Moore et al. (1991) reported that 

application of potash was associated with de-

crease in mite damage in St. Lucia. Application 

of increased dose of muriate of potash was found 

to increase the coconut plant resistance to mite 

attack (Ramaraja et al., 2007). 

In Ghana not much has been reported on this 

pest. It is not considered to be a key pest of co-

conut and its attack is not considered by farmers 

to be economic. Field observation however, ap-

pears to show that damage due to attack by the 

mite is widespread and on the increase causing 

severe economic losses. The survey was there-

fore undertaken to determine i) the incidence of 

infestation levels of the pest in Western and 

Central regions and ii) the effect of infestation 

on fruit components.    

 

MATERIALS AND METHODS 

The survey was carried out in twelve districts of 

the coconut growing belt of the Central and 

Western regions which account for about 80% of 

the area under coconut cultivation in Ghana be-

tween March 2010 and June 2011. Twelve coco-

nut farms (each about 1 ha in size) were selected 

in each region (Fig. 1). All the farms were 

cropped with the local West Africa Tall coconut 

variety aged between 15-25 years. Farm mainte-

nance was fairly good as they were cleared of 

weeds at least once a year. There was usually a 

closed canopy, no matter the plant spacing, in all 

the farms selected. 
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A number of introduced ecotypes available at 

Anyinase and Bamiankor seed gardens in the 

Western region, belonging to the Ministry of 

Food and Agriculture (MoFA) and the Oil Palm 

Research Institute (OPRI) respectively were 

additionally assessed. These were Equatorial 

Guinea Green Dwarf (EGD), Malaya Red Dwarf 

(MRD), Malaya Yellow Dwarf (MYD) and Sri 

Lanka Green Dwarf (SGD). 

On each farm, 20 coconut trees were selected by 

systematic sampling (selecting every fifth plant 

on a row and discarding the guard rows). Each 

selected tree was either climbed or a prismatic 

binocular used to count all nuts of ‘fist-

sized’ (three month-old developing nuts) and 

larger (more than 3 months old). The data rec-

orded were: number of bunches with nuts of ‘fist 

sized’ and / or larger; number of nuts per bunch; 

number of nuts with mite infestation and total 

number of nuts. Mite infestation was indicated 

by the presence of damage symptom (i.e. mite 

scars) on the nuts (Plates 1 and 2). 

To determine the effect of the mite infestation on 

fruit components, 5 coconut trees with mite in-

fested (damage) and mite free (healthy) physio-

logically mature fruits (nuts) on the same bunch 

in each farm were selected. Two dry fruits (one 

infested and the other free from mite infestation) 

from the same bunch per tree were sampled for 

fruit component analyses. Hundred (100) nuts 

for each category were collected in all and for 

each nut the precise weights of the various com-

ponents (whole fruit, nut  ̂(dehusked fruit), husk, 

shell, meat and water) were determined directly 

Fig. 1. Map of Southern Ghana showing areas 

surveyed in the Western and Central Regions 

(shown red). 

Plate 1: A coconut palm with infested (upper 

bunches) and un-infested (lower bunch) nuts. 

Plate 2: Eriophyid mite damaged coconuts 

showing necrotic longitudinal fissures 
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with a scale or derived. Data were statistically 

analysed using two sample t-test procedure.  

 

RESULTS 

Eriophyes guerreronis infestation incidence was 

considerably high in the locations where samples 

were taken. In the Central region 9,264 nuts 

from twelve locations were sampled out which 

6,420 (69.3%) carried mite scars (damage symp-

toms) (Table 1). The highest incidence of E. 

guerreronis attack in the Central Region was 

97.7% and was observed at Kuntu in the 

Mfantseman district while the lowest incidence, 

20.0% was recorded at Assin II in the Assin dis-

trict. Mean number of 5.4 nuts per bunch and 

39.6 nuts per tree were also observed (Table 1). 

Out of 12,480 nuts sampled in Western region 

8,731 (70 %) carried damage symptoms of the 

mite (Table 2). The highest incidence of E. guer-

reronis infestation (96.1%) occurred at Ellenda 

in the Jomoro district while the lowest incidence, 

24.9% was recorded at Bamiankor in the Nzema 

East district. Mean number of 5.2 nuts per bunch 

and 52.0 nuts per tree were observed. 

The level of incidence of mite damage on the 

SGD at Bamiankor (12.4%) was comparatively 

low compared to the ecotypes at Anyinase. The 

MYD appeared very susceptible to the mite at-

tack, recording 87.2% level of incidence of mite 

damage (Table 3). 

No correlation exists between mean number of 

nuts per tree and % nut damaged by mite.  

With regard to the fruit components analyses, 

significant differences (t-test at 5% level) were 

observed in the weights of the whole fruit, nut^, 

husk and meat components of mite-free and mite

-infested nuts. However, no significant differ-

ence was observed in the water component. 

Comparatively all components of the mite-free 

Location 

Mean no. of 

bunches per 

tree 

Mean no. of 

nuts per 

bunch 

Mean no. of 

nuts per 

tree 

 Total no. 

of nuts 

Nuts with 

mite scars 

% nut dam-

aged  by mite 

Swedru  5.7 4.2 23.9   479   369 77.2 

Mankrong  9.8 5.8 56.8 1137   882 77.5 

Assin Ando 12.0 4.3 51.6 1032   578 56.0 

Elmina  5.3 3.7 19.5   390   284 72.6 

Assin II 10.1 4.9 49.5   991   198 20.0 

Abakrampa  5.8 6.4 37.1   743   540 72.7 

Kuntu  5.4 4.1 22.1   443   431 97.3 

Ankamu  3.4 5.7 19.4   388   334 86.1 

Bawjiase  7.7 5.8 44.7   894   303 33.9 

Cape Coast  5.4  10.7 57.8 1156 1104 95.5 

Dompoase 10.3 4.4 45.3   907   478 52.7 

Nsanfo  6.9 5.1 35.2   704   634 90.0 

Mean  7.3 5.4 39.6  792  549 69.3 

Table 1:  Levels of mite incidence (%), means of number of bunches and nuts and bunches  

  per tree at each location in Central Region. 

no. = number 
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Table 2: Levels of mite incidence (%), means of number of bunches and nuts and bunches  

  per tree at each location in Western Region 

 

Location 

Mean no. of 

bunches per 

tree 

Mean no. of 

nuts per 

bunch 

Mean no. of 

nuts per tree 

 Total no. of 

nuts 

 Nuts with 

mite scars 

% nut dam-

aged by mite 

Apataim 10.9 4.3 46.6 932 823 88.3 

Azulenoanu 10.5 3.6 37.9   758 601 79.3 

Anyinase  9.8 5.7 55.9 1118 894 87.0 

Tikobo.2  9.9 4.1 40.4   808 339 42.0 

Nuba 10.3 4.5 46.4   928 786 84.5 

Eikwe   7.5 2.8 21.1   422 136 32.3 

Edwakpole 10.0 3.7 36.9   737 668 90.6 

Ellenda 11.1 5.5 61.0 1219     1171 96.1 

Bamiankor   7.7 5.6 42.8   856 213 24.9 

Bemakpole 11.7       11.8 138.5 2771 983 35.5 

Takinta 10.4 5.2 54.1 1082 916 84.7 

Half Assini   8.6 4.9 42.5   850 803 94.5 

Mean   9.7 5.2 52.0  1040 728 70.0 

no. = number 

 Location/  

Ecotype 

Mean no. of 

bunches per 

tree 

Mean no. of 

nuts per 

bunch 

Mean no. 

of nuts per 

tree 

Total no. 

of nuts 

 Nuts with 

mite scars 

% nut dam-

aged by mite 

Anyinase/EGD 7.5 5.3 39.8 795 255 32.0 

Anyinase/MRD 5.1 4.8 24.5 490 289 59.0 

Anyinase/MYD 8.9 6.9 61.4     1229     1072 87.2 

Bamiankor/SGD 5.6 3.7 20.7 415  52 12.4 

EGD=Equatorial Guinea Green Dwarf; MRD=Malaya Red Dwarf; MYD=Malaya Yellow Dwarf; 

SGD=Sri Lanka Green Dwarf and no.= number. 

Table 3: Levels of mite incidence (%), means of number of bunches and nuts and bunches  

  per tree of exotic ecotypes in Western Region. 
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nut were higher in terms of weight than those of 

the infested nut (Fig. 2).  

 

DISCUSSION  

The levels of mite incidence in both regions 

were similar. This shows that the available plant-

ing material in both regions were equally sus-

ceptible to the mite infestation. About 80% of 

the country’s coconut stand is made up of the 

West African Tall which was observed as highly 

susceptible to the pest attack by Mariau (1986). 

Although high levels of infestation were shown 

by the survey, the presence of the mite has not 

caught the attention of the farmer probably due 

to its small size. Most farmers believe that the 

damage symptom on the nut is normal with co-

conut (per. com.).  Hence, apart from control due 

to natural causes, no management measure is 

taken by the Ghanaian farmer as regard to the 

mite attack. This explained in part the high level 

of infestation as showed by the survey in both 

regions. 

Casual observation indicated that the mite dam-

aged nuts appeared smaller than undamaged 

ones. This was confirmed by the fruit component 

analysis’ paired t-test which showed significant 

difference in all the components except the wa-

ter component. There were indications that se-

verity of nut damage affected the size of the nut 

also but this was not investigated. 

Infestation by herbivore species may increase 

plant susceptibility to subsequent colonisers. 

Secondary infections and infestations by oppor-

tunistic pathogens and pests respectively, may 

occur after eriophyid mite colonisation of the 

coconut fruit. According to Santana et al. (2009) 

colonisation of the coconut fruit by the coconut 

moth, Atheloca subrufella Hulst (Lepidoptera: 

Phycitidae) which causes infested fruits to rot 

and abort is facilitated by early coconut mite 

infestation specifically by the necrosis resulting 

from the mite injury. Venugopal et al. (2006) 

also found associated with E. guerreronis infest-

ed nuts the fungus Lasiodiplodia theobromae 

Pat, a wound pathogen that is believed to enter 

the nut through the wounds caused by the mite 

and cause fruit rot and premature nut fall in co-

conut. 

According to Fernando et al. (2003), Aceria 

Fig 2: Comparison of fruit components in weight of mite free and mite infested nuts 
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guerreronis Keifer starts to colonise the coconut 

fruits from second fruit bunch after total flower-

ing and reaches a maximum population when 

this infested bunch represents the 4th or 5th fruit 

bunch formed (about 80 days). After this stage 

there is a considerable decrease in mite popula-

tion along with fruit maturation. No correlation 

was observed between mean number of nuts per 

tree and percent nut damaged by the mite in the 

survey.  This was not surprising as the nuts in-

volved in the field survey were those already 

established (ie nuts of fist-sized and larger) and 

were older than three months. Nuts in these age 

brackets normally would not fall after eriophyid 

mite attack. They would do so only when other 

factors were involved.  

 The coconut mite causes severe fruit scarifica-

tion evident on both young coconuts on trees and 

also on mature harvested nuts. Extensive scar-

ring of coconuts caused by the mites makes it 

more difficult to dehusk the dried nuts by the 

normal hand process. With mite attack, the husk 

becomes more firmly attached to the nuts.  

All the coconut varieties that were observed had 

the mite attack, but variations in the severity of 

attack were present. A severe mite infestation as 

observed in most of the farms would affect yield 

in terms of coconut oil and by-products produc-

tions, hence economic losses.  

Currently the meat component of the mature 

coconut fruit composition is what matters most 

to the coconut farmer in Ghana due to its eco-

nomic importance.  The meat is used for oil pro-

duction directly, or for copra and subsequently 

oil production. The conversion of coconut into 

copra used to be the most popular on-farm pro-

cessing activity in local coconut growing com-

munities in the country. Consequently, coconut 

varieties were not selected for their husk, shell, 

or water weights, but for meat weight and oil 

yield. However, one way to create wealth in 

coconut growing communities is to diversify the 

coconut industry by introducing small scale pro-

cessing technologies to add value to the many 

identifiable parts of the coconut for both domes-

tic and export markets. Some of these new tech-

nologies allow for the commercial production of 

virgin coconut oil (VCO) from the meat, ropes 

and doormats from the husk, vinegar from the 

water, handicrafts and activated charcoal from 

the shell (Luisito, 2007; Osei-Bonsu et al., 

2008). While it is possible to produce diverse 

products from coconut, Ghanaian coconut farm-

ers in general have not adopted high value coco-

nut product processing technologies at the 

farmer level. As some of these technologies 

which make use of the husk become adapted, 

selection for husk characteristics and mite re-

sistance would be vital for the improvement of 

the crop.  

 

CONCLUSION 

The survey revealed that coconut mite infesta-

tion is widespread in the main coconut growing 

areas.The importance of the pest, in terms of 

distribution and damage on fruits was revealed. 

However, the presence of the mite has not 

caught the attention of the Ghanaian coconut 

farmer probably due to its small size. Chemical 

treatment involving bimonthly application of 

monocrotophos or chinomethionate brings the 

mite infestation under control. But the height of 

the crop after about 10 years makes chemical 

application an uneasy task. Also under the low 

input agricultural systems practised by the Gha-

naian coconut farmer, this management strategy 

may not be economical and could contribute to 

environmental pollution. The search for a better 

and effective, environmentally friendly and sus-

tainable management strategy and its deploy-

ment must seriously be considered. Research 

efforts should be focused in this direction for the 

management of the pest in the country. 
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