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Abstract 
The present paper embodies the results of a survey conducted on the eriophyid mite fauna associated with 
29 species of economically important plants belonging to 17 families, grown in four districts viz. 
Waynad, Kozhikkode, Palakkad and Malappuram of North Kerala. The results of the survey yielded 29 
species of gall forming eriophyid mites belonging to 4 genera viz., Aceria, Eriophyes, Acalitus, and 
Diptilomioptus. Out of the 29 species of host plants screened, 22 disclosed distinctly developed mite galls 
while the rest 7 species showed open galls called the ‘erinea’. Members of the family Rubiaceae were 
found more susceptible to gall formation, as 6 species showed the presence of mite galls. The maximum 
number of gall forming eriophyid species could be recovered from the plants growing in Kozhikode 
district, disclosing 18 species. Lowest number of eriophyid species could be recovered from Palakkad 
district, showing only 7 species. 

 

Keywords: Economically important plants, Eriophyid mites, galls, North Kerala. 
 
1. Introduction 
Kerala is blessed with rich and diverse natural flora, a good percentage of which are 
medicinally and economically important. Over 150 species of plants are either indigenous or 
naturalized in Kerala and are used in the Indian system of Medicine like Ayurveda and Sidha. 
Many of the wild plants are exploited for food, construction, fuel wood, and nearly for all 
other material uses and cultures. Eriophyid mites are a specialized group of phytophagous 
arachnids, exhibiting a high level of host specificity and adaptability [1, 2]. Feeding by these 
mites causes economically significant damage to their hosts, inducing varied growth 
malformations like the shortening of shoots or internodes, twisting and the rolling of leaf edges 
and plant tips, growth inhibition, stunting, rusetting, browning, production of spots or other 
discoloration of leaves, sterility, witches’ broom effect, galls/erinea on leaves/stems/ flowers. 
Apart from the direct damage, several species transmit phytopathogenic viruses, thereby 
leading to various plant diseases [3-9]. A worldwide count of eriophyoid species approximates to 
4600 known species, described under 420 genera [3], Amrine & de Lillo unpublished databases 
2003 & 2010). The present study was undertaken with an intention to enrich the current 
knowledge on eriophyid diversity, especially on the gall forming species associated with 
economically important plants of North Kerala.  
 
2. Materials and Methods 
During the two year period from 2011-2013, random sampling of mite infested plants showing 
symptoms like gall/erinea formation, was carried out on plants of varied economic categories, 
grown in various localities distributed over 4 districts of North Kerala viz. Wayanad, 
Kozhikkode, Palakkad and Malappuram. Twenty nine species of plants belonging to 22 genera 
and 17 families, bearing different types of eriophyid mite induced galls and erinea were 
considered during the present study (Table-1), out of the total 29 species of plants surveyed. 
Mite infested regions like the leaves/stems /inflorescence etc. showing galls/erinea were cut 
with a sharp scissors and transferred to polythene bags, for subsequent transportation to the 
laboratory. While sampling, data on the morphological peculiarities of the galls/erinea were 
noted in the field itself and recorded (Table-2). In the laboratory, individual gall/erinea was cut 
using a fine blade and the cut opened pieces were examined under a stereo zoom microscope. 
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Data on the nature and, severity of infestation, damage 
symptoms induced by individual species of eriophyid mite on 
respective host plant etc. were recorded. The eriophyid species 

recovered from individual species of plants were mounted in 
Hoyer’s medium for taxonomic studies.

 
Table 1: Economic Uses of Plant Species Found To Harbour Eriophyid Mites during the Present Study

  
Sl. 
No 

Family Name 
and scientific name Medicinal and economic uses 

 
 

1 

Flacourtiaceae 
Hydnocarpus alpina (WT.) Used in Folk and Sidha, oil used for cutaneous complaints. 

 
2 H. pentandra (WT.) Oil used for burning lamps, used in leprosy, also anti-inflammatory, alterative, tonic, used as local 

application is rheumatism, sprains, worm infection. Wood used for building purposes, used as fuel. 

 
3 

Malvaceae 
Hibiscus vitifolius (Linn.) 

The roots is used for the treatment of jaundice, against anti-tubercular drug, anti-inflammatory, 
hypoglycemic, and epilepsy. 

4 H. tiliaceus (L.) wood used in as sea craft construction, firewood, and wood carvings. Its bast fibers can be used for 
cordage. Young leafy shoots may be eaten as vegetables. 

5 
Rutaceae 

Evodia lunu-ankenda 
(Geartn) 

Used as anti-viral anti-bacterial, anti-fungal, spasmolytic. An infusion of the leaves and flowers is 
used as tonic and emmenagogue. 

 
6 

Alangiaceae 
Alangium salvifolium (L.f.) 

 

Various parts are used in enlargement of spleen, colic pain, stomach ache, cholera, bronchitis. 
Useful in fever and skin diseases, for lowering B. P. 

 
7 

Lythraceae 
Lagerstroemia speciosa 

(Linn.) 

Used in edema, diabetes, urinary dysfunction, fevers, and digestive disorders. It is also used to 
control cholesterol and blood pressure, and is a popular tea for weight loss. 

 
8 

Rubiaceae 
Wendlandia thyrsoidea 

(Schult.) 
Antimicrobial and analgesic activities. 

9 Canthium parviflorum 
(Lam) Is a remedy for the swelling that occur whole body due to viper bite 

10 Canthium angustifolium 
(Roxb.) Leaf used in swellings and root-bark anticephalgic, epilepsy. 

11 Canthium coromandelicum 
(Brum.f.) 

Decoction of the leaves and roots are used for the treatment diarrhea 
 

12 
Morinda Pubescens  

(J.E. Smith) 
 

Used in the treatment of gastropathy, dyspepsia, diarrhoea, stomach ulcer, wounds, gout, 
inflammation, hernia, and fever. 

13 Gardenia jasminoide  
(J. Ellis) 

Leaves, flowers and fruits are mostly remedies for the common cold, detoxify the liver, help lower 
LDL, or bad, cholesterol, skin inflammation, sprains. 

14 Boranginacae 
Cordia obliqua (Willd) 

Used for boat construction, well-curbs, gunstocks and agricultural implements. Used in diseases of 
chest and urinary passage, kernels used in external application for ringworm. 

15 
Convolvulacae 

Ipomoea staphylina 
(Roemer & Schultes) 

Analgesic anti-inflammatory, anti-diarrheal, gastro protective effect, used as a folk medicine for the 
treatment of inflammation. 

16 Ipomoea campanulata (L.) Antidote to snake poison 

17 Acanthaceae 
Strobilanthes sp. Anti-inflammatory and antimicrobial herbal drug with anti-rheumatic activity. 

18 Avicennia marina (Forssk.) 
Vierh. 

Used as aphrodisiac, for scabies, antifertility agent and has tanning properties. Flowers for 
perfumes. Used for tooth ache. As fuel and in traditional buildings. 

19 
Lauraceae 

Cinnamomum malabatrum 
(Burm.f.) Bl. 

The bark and leaves are used as spice for flavoring food. Bark is marketed as a NTFP(Non-Timper 
Forest Products); Leaves are used to prepare delicious foods like Dosai and Ada 

20 Cinnamomum verum 
(Presl.) 

Used as a spice, antiseptic, carminative and stimulant. Against colds, diarrhea and various problems 
of the digestive system. Lower blood sugar and cholesterol levels. 

21 Litsea coriacea (Heyne ex 
Meisner) Hook.f 

wood is used for domestic purposes like making agricultural implements. For making match boxes, 
splints and as fuel. 

22 L. floribunda (Bl.) Gamble The leaves are bitter, astringent, laxative, anthelmintic, depurative, diaphoretic and febrifuge. 
Useful in intestinal worms, colic, leprosy, malarial fever, dysentery, ulcers and vomiting. 

23 Urticaceae 
Croton caudatus (Geiseler) 

Applied as poultice in sprains, as diuretic and in malaria, used for liver diseases, cold and cough, 
treatment of ringworms. It is also used in treating wounds of cattle, the treatment of cancer. 

 
24 

Verbenaceae 
Clerodendrum invern (L.) 

Against rheumatism, leaves relieves from itching. A decoction of the leaves, stems and roots is a 
remedy for intermittent fevers. The juice of the leaves is an alternative in scrophulous and venereal 

diseases. 
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25 Vitex altissima (L.f.) 
The plant is believed to pacify vitiated kapha, vata, inflammation, wounds, ulcers, allergy, eczema, 

pruritus, worm infestations, urinary system diseases, stomatitis, emaciation, and ailments after 
parturition. 

 
26 

Oleaceae 
Jasminum sp. 

The bitter root is used in external application for ring worm. The juice of leaves is given as a 
cemetic in case of poisoning 

27 Elaeocarpaceae 
Elaeocarpus serrates (L.) 

The fruits are high in starch and sugar and have low amounts of protein and iron. It may help treat 
diarrhoea dysentery due to its constipating effect. Bark and leaves used against rheumatism 

 
28 

Ulmaceae 
Holoptelea integrifolia 

(Roxb.) 

The bark and leaves are used for treating inflammations, colic, rheumatism, helminthiasis, diabetes, 
skin diseases and haemorrhoids. 

29 Fabaceae 
Pongamia pinnata (L.) 

Fresh bark is used for curing piles, Leaves in the form of a poultice is applied to ulcers infested with 
worms. The fruit is used against urinary diseases. 

 
 
3. Results and Discussion 
In the present study, a total of 29 species of plants belonging 
to 22 genera and 17 families were found to harbour eriophyid 
mites (Table 1). Out of the 29 host plant species studied, 22 
species showed the presence of definite galls while the rest 
seven viz. Evodia lunu-ankenda, Lagerstroemia speciosa, 
Morinda pubescens, Gardenia jasminioides, Clerodendrum 
inerme, Vitex altissima, Jasminum sp. showed erineal patches/ 
open galls. In all cases examined, the population density was 
comparatively high in young galls, often filled with eggs, 
immature and adult mites. Thus the results, in conformity with 
the earlier reports [10, 11] reveal that the young leaves are more 
susceptible to eriophyid mite infestation. 
During the study, the maximum number of eriophyid galls 
could be observed on plants belonging to the family 
Rubiaceae, showing a maximum of 6 mite galls. This was 
followed by Lauraceae, which showed 4 eriophyid mite 
induced galls. The plant families Malvaceae, Flacourticaceae, 
Convolvulaceae, Acanthaceae, Verbenaceae showed  
 

maximum 2 mite galls each while the rest viz. Rutaceae, 
Anacardiaceae, Alangiaceae, Lithraceae, Borangiaceae, 
Urticaceae, Oleaceae, Elaeocarpaceae, Ulmaceae and 
Fabaceae comprised one mite gall each. A total of 29 species 
of eriophyid mites could be recovered from the 29 species of 
host plants screened during the present study (Table-2) of 
these, 15 species belonged to the genus Aceria, 11 species to 
the genus Eriophyes, 2 species to the genus Acalitus, and 1 
species to the genus Diptilomiopus. Thus the results of the 
study helped to confirm the host specificity of eriophyid mites 
and also to establish the prevalence of these mites on the 
various groups of economically important plants. Further, the 
study enabled to record the dominance of members of the 
genus Aceria on the plants of North Kerala. Earlier studies [12] 

also could establish the eriophyid mite diversity on the 
medicinal and aromatic plants of India, and they concluded 
that out of 208 phytophagous mites, 4 species belonged to the 
genus Eriophyes while 36 species represented the genus 
Aceria, there by supporting the present findings.  
 

 
Table 2: Distribution of gall forming eriophyid mites and abnormalities induced in the respective host species

 

 
Sl. 
No. 

Species of 
Plant Mite Recovered 

Region and 
Type of 
Damage 

Wayanad Palakkad Malappuram Calicut 

Flacourtiaceae 1. 
Hydnocarpus 

pentandra 
(Buch.-Ham.) 

Aceria sp. 

Large round 
galls on the 
upper leaf 

surface with 
wide opening 
on the lower 

surface 

+ - + + 

 2 
Hydnocarpus 

alpina 
Wt(Fig:5a) 

Aceria sp. 

Large round 
galls on the 
upper leaf 

surface with 
wide opening 
on the lower 

surface 

- - + + 

Malvaceae 3. 
Hibiscus 
vitifolius 

L.(Fig:5b) 

Acalitus hibisci 
Mondal & 

Chakrabarti, 1982 

epiphyllous, 
green, round 
and pustule 
like galls 

- + - - 

 4 Hibiscus 
tiliaceus L. Acalitus sp. 

epiphyllous, 
green, round 
and pustule 
like galls 

- + - - 

Rutaceae 5 
Evodia lunu-

ankenda 
(Gaertn) 

Eriophyes sp. 

Patches of 
erineum on the 

abaxial 
surfaces of leaf 

++ - - - 
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Alangiaceae 6 
Alangium 

salvifolium 
(L.f.) 

Eriophyes alangii 
(Nalepa), 

large, 
irregular, 
solitary or 

agglomerate 
pouch galls on 
the adaxial leaf 

surfaces 

++ - - ++ 

Lythraceae 7. Lagerstroemia 
speciosa (Linn) Eriophyes sp. 

Patches of 
erineum on the 

abaxial 
surfaces of leaf 

+ - - ++ 

Rubiaceae 8 
Wendlandia 
thyrsoidea 
(Schult.) 

Eriophyes sp. 

epiphyllous 
pouch galls 

opened to the 
lower leaf 
surfaces 

through a wide 
exit 

++ - - - 

 9 
Canthium 

parvifolium 
(Lam) 

Eriophyes sp. 

epiphyllous, 
green, round 
and pustule 

like galls with 
minute 

hypophyllous 
opening 

- - - ++ 

 10 
Canthium 

angustifolium 
(Roxb.) 

Eriophyes sp. 

epiphyllous, 
green, round 
and pustule 

like galls with 
minute 

hypophyllous 
opening 

+ - - ++ 

 11 
Canthium 

coromentalicum 
(Brum.f.) 

Eriophyes sp. 

epiphyllous, 
green, round 
and pustule 

like galls with 
minute 

hypophyllous 
opening 

- 
 - +++ + 

 
12. 

 

M. pubescens 
(Smith) 

 

Eriophyes morindae 
(Mohanasundaram, 

1981) 
 

The excessive 
patches of 

erineal growth 
on the abaxial 

leaves 

- - ++ + 

 13 
Gardenia 

jasminioides 
(Ellis) 

Diptilomiopus 
bengalensis 

Chakrabarti & Mondal 
1979 

The excessive 
patches of 

erineal growth 
on the abaxial 

leaves 

- - ++ + 

Borangiacae 14 Cordia obliqua 
(Willd) Aceria sp 

epiphyllous 
round galls on 
leaf with wide 

opening on 
abaxial side 

- - + - 

Convolvulacae 15 

Ipomoea 
staphylina. 
(Roemer & 
Schultes) 

Aceria gastrotrichus 
Nalepa 1918 

epiphyllous 
galls on leaf , 
petioles and 
stem with 

narrow 
opening on 
abaxial side 

- + ++ - 

 16 Ipomoea 
campanulata L. Aceria sp. 

epiphyllous 
galls on leaf , 
petioles and 
stem with 

narrow 
opening on 
abaxial side 

++ - - - 
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Acanthaceae 17 Strobilanthes 
sp. Aceria sp. 

small, green 
hemispherical 

galls on the 
upper leaf 
surfaces 

+ ++ - - 

 18 
Avicennia 

marina 
(Forssk.) Vierh. 

Eriophyes sp. 

Hemispheroid, 
green coloured 
gall, appeared 
mostly on the 
adaxial leaf 
surfaces less 
appeared on 
abaxial leaf 

and also in leaf 
petiole . 

- - - +++ 

Lauraceae 19 

Cinnamomum 
malabatrum 
(Burm.f.) Bl. 

 

Aceria sp. 

Epiphyllous, 
large spherical 
or amorphous, 

solitary or 
agglomerate 

pouch galls on 
leaf, leaf 

petiole, tender 
shoot 

++ - + - 

 20 Cinnamomum 
verum(Presl.) 

A. docterci 
(Nalepa, 1909) 

Epiphyllous, 
large spherical 
or amorphous, 

solitary or 
agglomerate 

pouch galls on 
leaf, leaf 

petiole, tender 
shoot, 

inflorescence 

+ - ++ ++ 

 21 

Litsea coriacea 
(Heyne ex 
Meisner) 

Hook.f (Fig:2a) 

A. litseae 
(Keifer, 
1972) 

 

epiphyllous 
round galls on 
leaf with wide 

opening on 
abaxial side 

+ - +++ ++ 

 22 L. flortbunda 
(Bl.) Gamble Aceria sp. 

epiphyllous 
round galls on 
leaf with wide 

opening on 
abaxial side 

+ - - + 

Urticaceae 23 
Croton 

caudatus 
(Geiseler) 

Eriophyes sp 

epiphyllous, 
green, round 
and pustule 

like galls with 
narrow 

openings 

- - - + 

Verbenaceae 24 Clerodendrum 
inerme (L.) 

Aceria clerodendronis 
(Farkas, 1960) 

patches of 
white erineal 

growth on both 
adaxial and 
abaxial side 

- - - + 

 
 25 Vitex altissima 

(L.f.) Aceria sp. 

patches of 
white erineal 

growth on both 
adaxial and 
abaxial side 

- - + + 

Oleaceae 26 Jasminum sp. 
Aceria jasminoidis 

Huang, 2001 
 

Felty 
outgrowth of 
erineum on 
lower Leaf 

surface 

- - + ++ 

Elaocrpaeae 27 Elaeocarpus 
serratus (L.) Aceria sp. 

irregular, 
solitary or 

agglomerate 
pouch galls on 
both adaxial 
and abaxial 
leaf surfaces 

- + - - 
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Ulmaceae 28 
Holoptelea 
integrifolia 

(Roxb.) 
Eriophyes sp. 

large, 
irregular, 
solitary or 

agglomerate 
pouch galls on 
the abaxial leaf 

surfaces 

- + + - 

Fabaceae 29 Pongamia 
pinnata (L.) Aceria pongamiae (L.) 

Elongated 
finger like 

galls on both 
adaxial abs 
abaxial leaf 

surface 

+ + ++ +++ 

 
+ low infestation, ++ medium infestation, +++ high infestation 

 
 
All the 29 species recovered during the present survey were 
found to induce considerable malformation on their host plants 
(Table-2). Most of the mite galls observed during the present 
study were found developed on the leaves, thereby supporting 
the earlier findings of [13-16] who also reported that majority of 
mite galls are develop on leaves. However, plants like 
Avicennia marina (Fig: 2b, 2c), Cinnamomum verum (Fig: 3a, 
3b, 3c, 3d) C. malabathrum, Ipomea staphylina (Fig: 1a, 1b, 
1c) and I. campanulata showed infestation on leaf petioles, 
inflorescences, and also tender stem.  
Out of the 29 species of host plant studied, 22 species showed 
the formation of definite galls while the rest 7 species viz. 
Evodia lunu-ankenda (Fig: 4b), Lagerstroemia speciosa (6a & 
b), Morinda. Pubescens, Gardenia jasminioides, 
Clerodendrum inverm (Fig:4a), Vitex altissima, Jasminum sp. 
showed open galls called the erineal patches In the present 
study, the older galls were found occupied by other inquilines 
such as tetranychid mites, tenuipalpidae mites and insects. 

Such inquiline populations were less in erineal masses when 
compared to the true galls.    
In the present study, the maximum number of eriophyid 
species could be recovered from the Kozhikkode district, 
recording a total of 18 species, out of the total 29. The second 
position was occupied by Malappuram district which yielded 
14 species of eriophyid mites followed by Waynad, showing 
13 species. The lowest number of species could be recovered 
from Palakkad, which revealed only 7 species. Probably, the 
variations in geographic and vegetation characteristics of the 
sites exert specific influence on the distribution of eriophyid 
mites also. An abundance of galls on the leaves would affect 
the host trees because the nutrients necessary for their 
development are absorbed by the galls. Besides strong 
deformation of leaves with galls reduces assimilation 
processes [17]. Over multiplications of certain eriophyid mites 
species leads to the injury of their host plant [18].  
 

 
 

 
 

  

Fig 1a, 1b: Ipomoea staphylina. epiphyllous galls on leaf , petioles and stem with narrow opening on abaxial side,  
Fig 1c: section of gall showing gall mite, Aceria gastrotrichus (Nalepa 1918) 

 

 
 

Fig 2a: L. coriacea with epiphyllous round galls on entire leaf area with wide opening on abaxial side due to infestation by gall mite, Aceria 
litseae (Keifer, 1972)

Fig. 2b- Avicennia marina showing the hemispheroid, green coloured gall, appeared mostly on the adaxial leaf surfaces and also in leaf petiole.  
Fig 2c: Young galls of A. marina
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Fig 3a: Cinnamomum verum Epiphyllous, large spherical or amorphous, solitary or agglomerate pouch galls covering the entire leaf due to 
infestation by Aceria doctersi of C. verum. (Presl.) 

Fig 3b: Gall covering inflorescence of C. verum. (Presl.). 
Fig 3c: Section of gall showing inner growth of glandular hairs/papillae with gall mite Aceria doctersi of C. verum. (Presl.) 

Fig 3d: Scanning electron micrography of A. doctersi (Nalepa, 1909). 
 

 
 

Fig 4a: C. inerme (L.) patches of white erineal growth on both adaxial and abaxial side due to infestation by gall forming eriophyid mite, Aceria 
clerodendronis (Farkas, 1960). 

Fig 4b: Erinea patches on the leaves of Evodia lunu-ankenda (Geartn) due to infestation by gall forming eriophyid mite, Eriophyes sp. 
 
 

 
 

 
Fig 5a: H. alpine (WT.) showing large round galls on the upper leaf surface with wide opening on the lower surface due to infestation by gall 

forming eriophyid mite, Aceria sp. 
Fig 5b: H. tiliaceus (L.) epiphyllous, green, round and pustule like galls due to infestation by gall forming eriophyid mite, Acalitus sp.

 
 
4. Conclusion 
During the present study a survey of gall forming eriophyid 
mites was carried out by screening 29 species of economically 
important plants belonging to 22 genera and 17 families, 
growing in 4 districts of North Kerala. Results of the study 
enabled to recover 29 species of eriophyid mites belonging to 
4 genera and one family. Of these, 15 species represented the 

genus Aceria, 11species were members of Eriophyidae, 2 
species of Acalitus and one species was the member of 
Diptilomiopidae. The results of the study enabled to establish 
Aceria is the dominant genus of gall forming eriophyid mites 
in North Kerala. All species of eriophyid mites recovered were 
found inducing galls on the leaves of respective host plants 
and exhibited high host specificity. Twenty two species of 
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plants disclosed definite galls while the remaining species 
revealed comparatively high populations of eriophyid mites on 
all the plants. The study thus helped to establish rich diversity 
and high host specificity of eriophyid mites on the 
economically important plants and mite infestation was found 
to lead to a decline in the biomass of the plants in turn 
affecting their economic utility.  
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