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Abstract 
Storage mites are important pests of all types of 
stored commodities. They are not only responsible 
for direct damage in form of weight reduction but 
also imply the indirect damage in form of 
germination loss of the grains, deterioration of the 
nutrients and quality of the stored grains and 
other stored products. Mites of the genus 
Rhizoglyphus are very important pests of stored 
grains, plant bulbs and tubers. One new species 
Rhizoglyphus tritici was found in abundance from 
wheat of different localities of Tehsil Toba Tek 
Singh.  This is the first species of the genus 
Rhizoglyphus (Acaridae) recorded from Pakistan. 
The types were deposited in the Acarology 
Research Laboratory, University of Agriculture, 
Faisalabad. 
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Introduction 
The population of the World including Pakistan is 
increasing with greater rate. To feed the increasing 
population, we have to increase the food supply. 
Minimizing the post harvest and storage losses is an 
important tool to meet the increasing demand of food. 
There are many factors which are responsible for 
these losses. Among the stored-product pests, mites 
are of immense significance causing quantitative as 
well as qualitative losses to food grains. The 
importance of storage mites is often underestimated 
due to their small size which makes it difficult to 
recognize their infestation (Palyvos and Emmanouel, 
2006). The damage is often accredited to the larger 
insects which infest the stored commodities. Many 
commercial farmers are unaware of the damage and 
losses caused by the stored grain mites. The direct 
damage of mites to stored grains is through 
contamination and penetration into seeds/embryo, 
consumption of the grain germ (Zachvatkin, 1941) 
and to some extent the endosperm (Parkinson, 1990) 
 
 
 
 

which consequently decreases the vitality and 
germination capability of the seeds. The grain 
becomes useless for seed (Zdarkova, 1996) or 
brewing   purposes   and   unacceptable   to the 
millers (Solomon, 1946). The indirect damage is 
tanning of the grains with distinctive fusty smell due 
to secretion of certain lipids (White, 1995). Mites are 
responsible for spreading fungal spores in the stores 
(Lacey, 1988; Hubert et al., 2004). They also cause 
certain allergenic reactions including asthma, rhinitis 
and eczema particularly in the occupational 
environment (Marx et al., 1993; Chambers et al., 
1999; Kondreddi et al., 2006; Yadav et al., 2006). 
Contaminated grains, dried fruits and vegetables 
become useless and harmful for human and animal 
consumption. These mites are important pests of 
stored food commodities and animal feed in areas 
with humid climates (Sanchez-Ramos and Castanera, 
2003). In grain stores, the mites tend to remain in 
locations with high moisture such as the corners and 
the central area of stored rooms (Athanassiou et al., 
2003). Under these suitable a-biotic conditions, their 
populations can increase to high numbers of 
individuals in dust of grain residues or in grain 
commodities (Athanassiou et al., 2003, 2005; Hubert 
et al., 2006), leading to a consistent reduction in food 
and feed quality (Solomon, 1946) and safety due to 
acariasis (Farley et al., 1989; Li et al., 2003). 
Stored grain mites have been reported from grain 
stores from all over the world by workers viz., 
Mahmood (1992); Haines (1997); Kucerova and 
Horak (2004); Hubert et al. (2004, 2006); Collins 
(2006). From Pakistan the existence of mite pests in 
different godowns of different localities have been 
recorded (Ashfaq and Chaudhri, 1983, 1984, 1986; 
Ashfaq et al., 1985, 1986, 1999, 2000; Sher et al., 
1991; Sarwar et al., 1998; Ashfaq and Sarwar, 1999, 
2001; Ashfaq and Sher, 2002; Sarwar and Ashfaq, 
2002, 2004). 
Mites of family Acaridae are among the most 
important pests attacking agricultural and stored 
product systems. Within this family, mites of the 
genus Rhizoglyphus are economically important pests 
of plants with bulbs, corns, and tubers (Fan and 
Zhang, 2003, 2004) causing substantial damage to a 
variety of crops (garlic, onions, carrots) and 
ornamental plants in the field and greenhouses 
worldwide (Diaz et al., 2000; Fan and Zhang, 2003).  
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Many species of the genus Rhizoglyphus have been 
reported world wide (Ho and Chen, 1987, 2000, 
2001; Bu and Li, 1998; Diaz et al., 2000; Chen et al, 
2002; Fan and Zhang, 2003, 2004; Rojas and Klimov, 
2007; Darvishzadeh and Kamali, 2009). From 
Pakistan this genus is reported for the first time with 
one new species Rhizoglyphus tritici found in 
abundance, in stored wheat in some villages of Tehsil 
Toba Tek Singh, Punjab, Pakistan. 
 
Materials and Methods 
A comprehensive survey of Tehsil Toba Tek Singh 
was carried out to explore the mite pests from stored 
grains. Different stored grains were sampled for mite 
pests. For on spot collection, sieve method was used. 
The stored grains were shaken on the sieve held over 
a white paper. The mites received on the paper were 
sorted and stored in the small vials containing 70% 
alcohol. The samples were brought to the laboratory 
and processed through Berlese’s funnel. Pest mites 
were sorted under a binocular microscope and 
permanent slides were prepared in Hoyer’s medium. 
Diagrams were made with the help of grid by using a 
phase contrast microscope. The mounted specimens 
were identified with the help of available literature 
and keys of Diaz et al. (2000) and Fan and Zhang 
(2003, 2004). Measurements of different body parts 
were done with the help of ocular micrometer. All the 
measurements are given in micrometer.      
 
Results and Discussion 
Rhizoglyphus tritici n.sp. 
ADULT FEMALE 
Gnathosoma 
Chelicera chelate 108, cha spine shape 7, palpal elcp 
10, infracapitular Setae m 34 (Fig. 1d-f). 
Dorsam 
Idiosoma 549 long, 304 wide. Prodorsal shield 71 
long and 75 wide, evenly punctulate, posterior 
margins slightly concave. Setae vi and ve located on 
prodorsal shield. Setae vi located on anterior margins 
of prodorsal shield while ve located on outer mid 
portion of shield. Setae vi thick, serrated and pionted, 
82 long, distance between vi-vi 20. Setae ve minute 
and distance between ve-ve 66. Setae sci and sce 
located on a semi circular line. Setae sci obliviously 
long, 61 and serrated from mid to its outer margin, 
distance between sci-sci 61, sce prominently long, 
176 and almost 2 times longer than sci, distance 
between sci-sce 25. Grandjean's organ 27 long and 
bifurcate (Figure 1e). Setae c1 34 long and serrated, 
distance between c1-c1 61, c2 47 serrated, cp 149 and 
simple, c3 34; d1 37, distance between d1-d1 76, d2 far 
from gla, d2-gla 47, e1 56 long, distance between e1-
e1 81, e2 59 long, f2 51, h1 47, h2 49. All setae from 

mid of body to the posterior end are serrated and 
setae c1, d1 and e1 almost in a straight line from 
anterior to posterior end (Fig. 1a). 
Venter 
All setae on ventral side are simple. Setae 1a 37, 3a 
22, 3b 25, g 22, 4a 39. Anal opening with 6 pairs of 
long and strong setae, ps1 135 long, ps2 54, ps3 25, 
ad1 20, ad2 22, ad3 15, h3 123. Setae ps1 prominently 
long as compared to ps2 and ps3. Copulatory opening 
ring shaped. Spermatheca funnel shape, Spermathecal 
duct thin and long, slightly expanded near base of 
inner part of spermatheca. Base of inner part of 
spermatheca with a small triangular scleritised 
structure (Fig. 1b). 
Legs 
Leg I:  184 long, Femur I 54 long, vf whip-like 66 
long, PR 22. Genu I 34, σ' 25, σ'' 29, cG 56 barbed, 
mG barbed 32. Tibia I 29 long, solenidium φ 59, gT 
whip-like 15, hT 17. Tarsus I 59 long, ba 15, ω1 thin 
and long, slightly broadened 20, ε 7, ω2 7, ω3 22, 1- 
32, 2- 29, 3- 49. 
Leg II: 196 long, Femur II 59, vf whip-like 64, PR 25 
long. Genu II 34, σ' 44, cG 12, mG slender 25. Tibia 
II 27, φ 44, gT slender 12, hT 17. Tarsus II 61. 
Leg III:  208 long, Femur III 49 long, Genu III 34, σ 
7, nG 34, Tibia III 32, φ 76, kT 22. Tarsus III 74 long. 
Leg IV:  257 long, Femur IV 54 long, wF 27. Genu 
IV 49 long, Tibia IV 42 long, φ 39, kT 15. Tarsus IV 
88 long (Fig. 1c). 
Type 
Holotype adult female was collected from Grain 
Market Toba Tek Singh from Wheat (Triticum 
aestivum) grain on 15-04-2010, 5 female paratypes 
with the same collection data, all deposited in the 
Department of Agri. Entomology, University of 
Agriculture, Faisalabad. 
Etymology 
The species name is derived for the source of 
collection i.e., Triticum aestivum  
Remarks 
This new species comes closer to Rhizoglyphus 
echinopus (Fumouze & Robin), but can be separated 
from it due to following characters; 
1. Supra coxal seta of leg I is smooth in R. 

echinopus while it is barbed in this new species. 
2. Setae e1 is shorter than setae h1 in R. echinopus 

while in this new species setae e1 is longer than 
setae h1. 

3. In this new species anal opening with 6 pairs of 
setae, out of which 2 are longer while in R. 
echinopus 3 pairs of setae are longer. 

This new species can be compared with R. Caladii 
Manson and separated from it on the basis of 
following characters; 
1. All dorsal setae smooth R. Caladii while all setae 

except sce and cp serrated in this new species 
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Fig. 1: Rhizoglyphus tritici n.sp. 
A. Dorsal Side  
B. Ventral Side 
C. Legs I-IV 
D. Grandjean’s organ with supra Coxal Seta 
E. Chelicera 
F. Infracapitulum 
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2. All dorsal setae smooth R. Caladii while all setae 
except sce and cp serrated in this new species. 

3. scx slender and pointed in R. Caladii while in 
this new species it in serrted and pointed. 

4. Anal region has 3 pair setae in R. Caladii as 
compared to 6 pairs in this new specie. 

Prodorsal shield in R. Caladii smooth and rectangular 
while in this new species it in dotted and semi 
triangular with concave posterior margin. 
 
References 
Ashfaq M and WM Chaudhri, 1983. Four new 

(Hypopi) species of genus Caloglyphus 
Berlese from Pakistan (Acarina: Acaridae). 
Pakistan Entomologist, 5: 61-78. 

Ashfaq M and WM Chaudhri, 1984. Two new 
species of the genus Forcellinia Oudemans 
(Acarina: Acaridae) from Pakistan. Pakistan 
Entomologist, 6: 25-36. 

Ashfaq M and WM Chaudhri, 1986. A new 
(Hypopus) species of genus Glyphanoetus 
Oudemans (Acarina: Histiostomatidae) from 
Pakistan. Sarhad Journal of Agriculture, 2: 
211-238. 

Ashfaq M and M Sarwar, 1999. A new species 
(Hypopus) of the genus Lackerbaueria 
(Acarina: Acaridae) from Pakistan. Acarina, 
7: 53-56. 

Ashfaq M and M Sarwar, 2001. Description of two 
new species (Hypopus) of the genus 
Corponomoia Mahunka (Acari: 
Histiostomatidae) from Pakistan. Acarina, 9: 
125-130. 

Ashfaq M and F Sher, 2002. Description of two new 
species (Hypopi) of genus Acotyledon 
Oudemans (Acarina: Acaridae) from 
Pakistan. Pakistan Journal of Agricultural 
Sciences, 39: 38-46. 

Ashfaq M, WM Chaudhri and GM Aheer, 1985. 
Taxonomic studies on Hypopi of genus 
Histiostoma Kramer (Acarina: 
Histiostomatidae) from Pakistan. Pakistan 
Entomologist, 7: 17-50. 

Ashfaq M, WM Chaudhri and A Parvez, 1986. 
Taxonomic studies on Hypopi of the genus 
Acotyledon Oudemans (Acarina: Acaridae) 
from Pakistan. Pakistan Entomologist, 8: 1-28. 

Ashfaq M, M Sarwar and S Akbar, 1999. Two new 
species of genus Glyphanoetus Oudemans 
(Acari: Histiostomatidae). Journal of 
Acarological Society of Japan, 8: 21-26. 

Ashfaq M, M Sarwar, and A Ali, 2000. Two new 
species (Hypopi) of genus Histiostoma 
(Acari: Histiostomatidae) from Pakistan. 
Pakistan Journal of Agricultural Sciences, 
37: 33-41. 

Athanassiou CG, NG Kavallieratos, NE Palyvos and 
CT Buchelos, 2003. Three dimensional 
distribution and sampling indices of insects 
and mites in horizontally-stored wheat. 
Appllied Entomology and Zoology, 38: 413-
426. 

Athanassiou CG, NG Kavallieratos, NE Palyvos, A 
Sciarretta and P Trematerra, 2005. Spatio-
temporal distribution of insects and mites in 
horizontally-stored wheat. Journal of 
Economic Entomology,  98: 1058-1069. 

Bu G-S. and L-S Li, 1998. Taxonomic notes on and key 
to known species of the genus Rhizoglyphus 
(Acari: Acaridae) from China. Systematic and 
Applied Acarology, 3: 179-182. 

Chambers JC, BB Thind, JA Dunn and DJ 
Pearson,1999. The importance of storage 
mite allergens in occupational and domestic 
environments. In: Robinson WH Rettich F 
and Rambo GW (eds),  pp: 559-569. 

Chen WH, YC Liu, CC Ho and TY Chang, 2002. A 
newly recorded mite pest, Rhizoglyphus 
setosus Manson (Acari: Acaridae), of onion 
in Taiwan. Plant Protection Bulletin, 44: 
249-253. 

Collins DA, 2006. A review of alternatives to 
organophosphorus compounds for the 
control of storage mites. Journal of Stored 
Product Rearch, 42: 395-426. 

Darvishzadeh I and K Kamali, 2009. Faunistic survey 
of Mite (Acari) associated with Grapevine in 
Safiabad, Khuzestan, Iran. Journal of 
Entomological Research, 1(1): 79-93 

Diaz A, K Okabe, C Eckenrode, M Villani and B 
Oconnor, 2000. Biology, ecology and 
management of the bulb mites of the genus 
Rhizoglyphus (Acari: Acaridae). Experi- 
mental and Applied Acarology, 24: 85-113. 

Fan Q-H and Z-Q Zhang, 2003. Rhizoglyphus 
echinopus and Rhizoglyphus robini (Acari: 
Acaridae) from Australia and New Zealand: 
identification, host plants and geographical 
distribution. Systematic and Applied 
Acarology, 16: 1-16. 

Fan Q-H and Z-Q Zhang, 2004. Revision of 
Rhizoglyphus Claparede (Acari: Acaridae) 
of Australasia and Oceania. Systematic and 
Applied Acaology Society London, pp:  374. 

Farley ML, LC Mabry and LR Hieger, 1989. Mites in 
pulmonary cytology specimens. Diagnostic 
Cytopathology, 5: 416-426. 

Haines CP, 1997. Insects and arachnids in Indonesian 
food stores- Biodiversity in a man made 
environment. In: Proceedings in symposium 
of Pest Management of Stored Food and 
Feed,  4-7 September, 1995, SEAMEO 



Bashir et al 

  144

BIOTROP, Bogor, Indonesia. BIOTROP 
Special publication no. 59.  pp: 95-125. 

Ho CC and JS Chen, 1987. A new record of bulb 
mite, Rhizoglyphus setosus Manson, 
(Acarina: Acaridae) from Taiwan. Journal of 
Agricultural Rearch of China, 36: 237-238. 

Ho CC and WH Chen, 2000. A new species of 
Rhizoglyphus Claparede (Acari: Acaridae) 
infesting bulbs from Taiwan. Chinese 
Journal of Entomology, 20: 347-351. 

Ho CC and WH Chen, 2001. A new species of 
Rhizoglyphus Claparede (Acari: Acaridae) 
from Taiwan infesting the taro and giant 
alocasia. Plant Protection Bulletin, 43: 47-49. 

Hubert J, Z Munzbergova, Z Kucerova and V 
Stejskal, 2006. Comparison of communities 
of stored product mites in grain mass and 
grain residues in the Czech Republic. 
Experimental and Applied Acarology, 39: 
149-158. 

Hubert J, V Stejskal, Z Munzbergova, A Kubatova, 
M Vanova and E Zdarkova, 2004, Mites and 
fungi in heavily infested stores in Czech 
Republic. Journal of Economic Entomology, 
97: 2144-2153. 

Kondreddi PK, BL Elder, MS Morgan, DL Vyzenski-
moher and LG Arlian, 2006. Importance of 
sensitization to Tyrophagous putrescentiae 
in United States. Annals of Allergy and 
Asthma and Immunology, 6:124. 

Kucerova Z and P. Horak, 2004. Arthropod 
infestation in samples of stored seeds in 
Czech Republic. Czech Journal of Genetics 
Plant Breeding, 40: 11-16. 

Lacey J, 1988. Grain storage: the management of 
ecological change. In: Proceedings of the 
7th International Biodeterioration 
Symposium, Cambridge, UK, September 
1987.  pp: 614-633. 

Li CP, YB Cui, J Wang, QG Yang and Y Tian, 2003. 
Acaroid mite, intestinal and urinary 
acariasis. World Journal of Gastroentology, 
9: 874-877. 

Mahmood SH, 1992. Mite fauna of stored grain seeds 
in central Iraq. Journal of Stored Product 
Research, 28: 179-181. 

Marx JJ, JT Twiggs, BJ Ault, JA Merchant and EF 
Fernandez-caldas, 1993. Inhaled 
aeroallergen and storage mite reactivity in a 
Wisconsin farmer nested case control study. 
American Review of Respiratory Diseases, 
147: 354-358. 

Palyvos NE and NG Emmanouel, 2006. Seasonal 
abundance and vertical distribution of mites 
in flat storage containing wheat. 
Phytoparasitica, 34: 25-36. 

Parkinson CL, 1990 . Population increase and 
damage by three species of mites on wheat 
at 20 0C and two humidities. Experimental 
and Applied Acarology, 8: 179-194. 

Rojas EW and PB Klimov, 2007. Mites of the genus 
Rhizoglyphus (Acari: Acaridae) infesting 
cultivated bulbs in central and southern 
Chile, with taxonomic notes on Acarus 
hyacinthi Biosduval and Rhizoglyphus 
frickorum Nebsitt. International Journal of 
Acarology, 33(1): 87-90.  

Sanchez-Ramos I and P Castanera, 2003. Laboratory 
evaluation of selective pesticides against the 
storage mite Tyrophagus putrescentiae 
(Acari: Acaridae). Journal of Medical 
Entomology, 40: 475-481. 

Sarwar M and M Ashfaq, 2002. Contribution towards 
the taxonomic study on the mites (Hypopus) 
of the genus Histiostoma Oudemans (Acari: 
Histiostomatidae) from Pakistan. 
Balochistan Journal of Agricultural 
Sciences, 3: 25-35. 

Sarwar M and M Ashfaq, 2004. Two New 
Caloglyphus Berlese mites (Astigmata: 
Acaridae) recorded in Pakistan. Pakistan 
Journal of Science and Industrial Research, 
47: 455-461. 

Sarwar M, M Ashafq and M Aslam, 1998. Two new 
species of gneus Histiostoma from Pakistan 
(Acari:  Histiostomatidae). Pakistan 
Entomologist, 20: 1-7. 

Sher F, M Ashfaq and A Parvez, 1991. Two new 
(Hypopi) species of genus Caloglyphus 
Berlese (Acarina: Acaridae) from Pakistan. 
Pakistan Entomologist, 13: 27-34. 

Solomon ME, 1946. Tyroglyphid mites in stored 
products. Ecological studies. Annals of 
Applied Biology, 33: 280-289. 

White NDG, 1995. Insects, mites and insecticides in 
stored-grain ecosystems. In: Jayas DS, 
White NDG and Muir WE (eds), Stored-
Grain Ecosystems. Marcel Dekker Inc., New 
York, USA, pp: 123-167. 

Yadav AE, BL Morgan, MS Vyszenski-Moher and 
DL Arlian, 2006. Prevalance of serum lgE to 
storage mites in Southwestern Ohio 
population. Annals of Allergy Asthma and 
Immunology, 96: 356-362. 

Zachvatkin AA,1941. Fauna of U.S.S.R. Acaronoidea
 VI (1): Tyroglyphoidea (Acari). Zool. Inst. 
Acad. Sci. U.S.S.R. New ser. No. 28. 
English translation, 1959, Rateliffe, A. and 
A. M. Hughes. American Institute of 
Biological Sciences, pp: 573. 

Zdarkova E, 1996. The effect of mites on 
germination of seed. Ochrana Rostlin, 32: 175–
179.  


