
Research Journal of Agriculture and Environmental Management. Vol. 4(11), pp. 475-482, November, 2015 
Available online at http://www.apexjournal.org 

ISSN 2315 - 8719© 2015 Apex Journal International 
 
 
 

Full Length Research 
 

Acaricidal activity of different plant extracts against 
stored grain mites Rhizoglyphus tritici (Acaridae: Acari) 

 
Waqas Liaqat¹, Bilal Saeed Khan¹, Muhammad Farooq²*, KhurramZia

1
 and Muhammad Shahid Iqbal

3
 

 

1
Department of Entomology, University of Agriculture, Faisalabad 

2
Entomological Research Institute, Ayub Agricultural Research Institute, Faisalabad 

3
Cotton Research Institute, Faisalabad 

 
Accepted 5 November, 2015; Published 26 November, 2015 

 
Stored grain mites are most harmful pests of stored grains and other stored products. Mites are 
microscopic organisms. They cause damage in many ways particularly by infesting grains and damage 
its quality. These mites are also a factor for lowering the germination rate because they feed on embryo 
of grain seeds and make it unfit for sowing. Many acaricides are being used worldwide against the 
infestation of stored grain mites. But, many drawbacks have been identifiedof these chemicals in last 
few decades. So, there is a need to develop such control techniques which would be more effective and 
environment friendly. In this scenario, the use of botanicals like leaf extracts against these certain pest 
species is a new trend in Pakistan which is the demand of current time. The main purpose of this study 
wasto check the efficacy of different leaf extracts Neem (Azadirachta indica), Mosambi peel (Citrus 
cinensis), Gardenia (Gardenia carinata) and Clove (Syzygium aromaticum) against stored grain mites. 
The mortality of mites was recorded after 24, 48, 72 and 96 h. After 24 and 48 h mortality trend of plant 
extracts was G. carinata>A. indica>S. aromaticum>C. cinensis. After 72 and 96 h G. carinata and S. 
aromaticum contributed equal mortality whereas A. indica showed less mortality but minium mortality 
was observed by C. cinensis. It is concluded that G. and Clove can be used as an important part of 
future IPM programs against stored grain mite pests. 
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INTRODUCTION 
 
The economy of Pakistan is agro-based like other 
different under developed nations (Coleman and 
Faruqee, 1996). In Pakistan wheat plays a vital role as 
earning source for the people belonging to the areas of 
the country side (Cornelisse and Opdam, 1982). As 
wheat is the basic staple food of the people of Pakistan 
and is the main grain source of the country. It shares 
12.5% to the value added in agriculture and 2.6% to the 
total GDP. It is cultivated on an area of 8666 thousands 
hectares and an annual production of 23.5 million tons 
(Anonymous, 2011). 

Qualitative and quantitative losses are resulted in 
stored food commodities by the attack of different pests. 
It is said in Pakistan that losses of wheat are almost 3.6  
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percent which is stored in private storage sections 
(Hughes, 1976). Humid environmental conditions favor 
stored grain mites and are of great importance. (Stejskal 
et al., 2003). These pests are of great 
considerationbecause their population and reproduction 
rate is quite high (Parkinson, 1990). 

Many biotic and abiotic factors cause many hurdles in 
achieving the amount of required food for the population 
of the world. These factors reduce the food quality, 
quantity and damage its nutritional value. Due to insect 
pests, other biotic factors and abiotic factors like heating, 
bad storage arrangements etc., the losses reach up to 10 
to 25% on world level (Matthews, 1993). The losses have 
been documented to rangefrom 4-10 percent only by 
arthropod pests in Pakistan (Haque et al., 1969). 

Small arthropod pests are one of important factor 
responsible for stored grains problems. These arthropods 
live in different habitat and can be present in stored 
wheat in large numbers (Kucerova et al., 2003; Palyvos  
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et al., 2008). Mites are major pests of stored grains 
because the optimum temperature and moisture promote 
their multiplication. Mites not only reduce the food quality 
but also cause nutritive problems and loss in its quality. 
Mites dominate all types of habitat because it contains 
small size and have ability to multiply rapidly (Li and 
Wang, 2000). 

The application of contact acaricides and fumigation 
are common methods to control these mites. But it is not 
advisable to use these synthetic acaricides on stored 
food. It will be risk to health in human and animals (Padin 
et al., 2002). So we have to find such methods to control 
mites which should be safer to wheat grains and 
environment friendly and also have no toxic residual 
effects. With this new concept, many botanical have been 
checked for their toxic effect to control different stored 
grain pests (Khoshnoud and Khayam, 2008). Another 
drawback of synthetic acaricides is that the mites have 
developed resistance to many chemicals as a result of 
continuous application (Beers et al., 1998; Stumpf and 
Nauen, 2002). 

In recent studies, it is found that the plant extracts such 
as leaf extracts have potential to control many types of 
mites and can be used to control mites in place of 
synthetic acaricides and fumigants (Huang et al., 2000). 
Many plant extracts have been effectively applied against 
different groups of mites including A. indica (Sundaram 
and Sloane, 1995; Martinez-Villar et al., 2005), Allium 
sativum (Boyd and Alverson, 2000) and 
Satorejahortensis (Aslan et al., 2004). 
 
 

MATERIALS AND METHODS  
 

This study was done to check the efficacy of different leaf 
extracts against stored grain mites.The leaves of Neem 
(A. indica), Mosambi peel (C. cinensis), G. (G. carinata) 
and Clove (S. aromaticum) were clipped off and dried. 
After drying, leaves were ground to make fine powder for 
further process of extracts. The experiment was 
conducted in Acarology Research Laboratory, 
Department of Entomology, University of Agriculture, 
Faisalabad, under CRD. 
 
 

Stored grain mites (Rhizoglyphus tritici) 
 
The stored grain mites R. tritici were collected through 
Berlese’ funnel method. Then these mites which infest 
the stored grains were cultured at the Acarology 
Research Laboratory Department of Entomology, 
University of Agriculture, Faisalabad in controlled 
condition of 27±2°C temperature and 75±5% relative 
humidity (RH). Adult females were used for experiment. 
 
 

Plant extracts 
 
50g  powder  was  weighed  and  shaken  in  300  ml  of 

 
 
 
 
distilled water on rotary shaker for 24 h. After that 
material was filter through filter paper to obtain pure 
liquid. This liquid was considered 100% solution. The 
dilution was made by distilled water.Following 
concentrations with three replications for each extract 
were used: 
 
T1 =  100% 
T2 =  50% 
T3 =  25% 

T4 =  12.5% 
T5 =  6.25%      
T6 =  Control 
    
Bioassay 
 
First of all small plastic containers were prepared in 
which experiment was conducted. Small pieces of filter 
paper having 2.5 cm diameter were placed in the arena. 
The lids of the container having holes covered with fine 
mesh were used for adequate aeration to mites and avoid 
escaping of mites. Then 50 µl of each dilution was 
applied on filter paper. The filter paper was allowed to 
dry. Then 20 adults of R. tritici were released in each 
container separately and put in growth chamber at 
27±2°C and 75±5% R.H. Few flakes of wheat germ were 
also added in each container as food for mites. Data was 
collected on daily basis under microscope. Mites were 
counted and their mortality figure was recorded. 
 
 
Data collection 
 
Data was collected on daily basis at 11:00 AM under 
microscope. Mites were counted and their mortality figure 
was recorded for each treatment. Mites were touched if 
no movement were observed it was consider dead. The 
percentage mortality was calculated by using following 
Abbot’s formula: 
 

 
 
Statistical analysis 
 
The data regarding mortality was analyzed through 
statistical techniques and effectiveness of extracts was 
calculated using probit analysis through appropriate 
software. 
 
 
RESULTS 
 
Bioactivity of extract of G. carinata at different 
concentrations against R. tritici 
 
Data  regarding  the  R. tritici  mortality  in  different 



 
 
 
 
treatments after 24 h showed significant results. 
Maximum mortality of R. was recorded at concentration 
100% which was 67.251 that differed statistically from all 
other treatments. Minimum mortality was recorded at 
6.25% concentration which was 5.361 and followed by 
concentrations 12.5, 25 and 50% that are 14.425, 21.637 
and 36.355 respectively. 

Data after 48 h showed highly significant variations 
among population recorded from different treatments. 
Maximum mortality was recorded at concentration 100% 
which showed complete mortality 100.00 followed by 
79.9, 60.05, 38.32 and 25.98 from concentrations 50, 25, 
12.5 and 6.25% respectively. 

Data after 72 h showed highly significant variations 
among all treatments. Maximum mortality of stored grain 
mite was recorded at concentration 50% which was 100. 
Minimum mortality was recorded at 6.25% which was 
37.82 while 59.62 and 80.98 at concentrations 12.5% and 
25% respectively. 

After 96 h again the results were found highly 
significant between all treatments. Maximum mortality 
wasrecorded at concentration 25% which was 100 
followed by 74.17 and 64.64 from concentrations 12.5 
and 6.25% respectively (Figure 1). 
 
 

Bioactivity of extract of A. indica at different 
concentrations against R. tritici 
 
Data regarding the R. tritici mortality in different 
treatments after 24 h showed significant results. 
Maximum mortality of R. tritici was recorded at 
concentration 100% which was 65.984 that differed 
statistically from all other treatments. Minimum mortality 
was recorded at 6.25% concentration which was 3.509 
and followed by concentrations 12.5, 25 and 50% that are 
5.361, 15.984 and 35.673 respectively. 

Data after 48 h showed highly significant variations 
among population recorded from different treatments. 
Maximum mortality was recorded at concentration 100% 
which showed complete mortality 100.00 followed by 
78.06, 36.03, 17.89 and 7.84 from concentrations 50, 25, 
12.5 and 6.25% respectively. 

Data after 72 h showed highly significant variations 
among all treatments. Maximum mortality of stored grain 
mite was recorded at concentration 50% which was 100. 
Minimum mortality was recorded at 6.25% which was 
20.57 while 41 and 63.16 at concentrations 12.5 and 25% 
respectively. After 96 h again the results were found 
highly significant between all treatments. Maximum 
mortality was recorded at concentration 25% which was 
100 followed by 73.81 and 31.75 from concentrations 
12.5 and 6.25% respectively (Figure 2). 
 
 

Bioactivity of extract of S. aromaticum at different 
concentrations against R. tritici 
 
Data  regarding  the  R. tritici  mortality  in  different 
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treatments after 24 h showed significant results. 
Maximum mortality of R. tritici was recorded at 
concentration 100% which was 39.279 that differed 
statistically from all other treatments. Minimum mortality 
was recorded at 6.25% concentration which was 10.624 
and followed by concentrations 12.5, 25 and 50% that are 
16.082, 23.197 and 33.918 respectively. 

Data after 48 h showed highly significant variations 
among population recorded from different treatments. 
Maximum mortality was recorded at concentration 100% 
which was 67.279 followed by 56.25, 45.833, 31.25 and 
22.917 from concentrations 50, 25, 12.5 and 6.25% 
respectively. 

Data after 72 h showed highly significant variations 
among all treatments. Maximum mortality of stored grain 
mite was recorded at concentration 50% which was 100. 
Minimum mortality was recorded at 6.25% which was 
41.03 while 58.97 and 79.49 at concentrations 12.5 and 
25% respectively. 

After 96 h again the results were found highly 
significant between all treatments. Maximum mortality 
was recorded at concentration 25% which was 100 
followed by 86.35 and 57.14 from concentrations 12.5 
and 6.25% respectively (Figure 3). 
 
 

Bioactivity of extract of C. cinensis at different 
concentrations against R. tritici 
 
Data regarding the R. tritici mortality in different 
treatments after 24 h, showed significant results. 
Maximum mortality of R. tritici was recorded at 
concentration 100% which was 33.333 that differed 
statistically from all other treatments. Minimum mortality 
was recorded at 6.25% concentration which was 7.018 
and followed by concentrations 12.5, 25 and 50% that are 
7.018, 14.035 and 22.807 respectively. 

Data after 48 h showed highly significant variations 
among population recorded from different treatments. 
Maximum mortality was recorded at concentration 100% 
which was 64.161 followed by 49.129, 28.213, 15.142 
and 7.625 from concentrations 50, 25, 12.5 and 6.25% 
respectively. 

Data after 72 h showed highly significant variations 
among all treatments. Maximum mortality of stored grain 
mite was recorded at concentration 100% which was 100. 
Minimum mortality was recorded at6.25% which was 4.79 
while 18.96, 54.25 and 83.28 at concentrations 12.5, 25 
and 50% respectively. 

After 96 h again the results were found highly 
significant between alltreatments. Maximum mortality was 
recorded at concentration 50% which was 100 followed 
by 84.17, 55.71 and 4.76 from concentrations 25, 12.5 
and 6.25% respectively (Figure 4). 

Highest LC50 was observed of C. sinensis (324.526%) 
among all plant extracts tested after 24 hours of exposure 
while lowest value LC50 was recordedin case of G. 
carinata and A. indica after 96 hours (Table 1). All values  
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Figure 1. Bioactivity of extract of G. (G. carinata) at different concentrations against 
Rhizoglyphus tritici (Acaridae: Acari) at different time intervals. 

 
 

 

 
 

 
Figure 2. Bioactivity of extract of Neem (A.indica) at different concentrations against 
Rhizoglyphus tritici (Acaridae: Acari) at different time intervals. 
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Figure 3. Bioactivity of extract of Clove (S. aromaticum) at different concentrations against Rhizoglyphus tritici 
(Acaridae: Acari) at different time intervals. 

 
 
obtained were statistically significant at 5% level of 
significance at all exposure levels tested. 
 
 
DISCUSSION 
 
The mortality of mites was recorded after 24, 48, 72 and 
96 h. The results revealed that following mortality trend 
was presented by different plant extracts. After 24 and 48 
h, G. carinata>A. indica>S. aromaticum>C. cinensis; 
After 72 h, G. carinata = S. aromaticum>A. indica>C. 
cinensis; After 96 h, G. carinata = S. aromaticum>A. 
indica>C. cinensis. These results are supported by 
Hanifah et al. (2011) who studied the different 
concentrations of leaf extract of Cymbopogon citrates 
(lemongrass) and ethanolic extract of A. indica (neem) 
against two species of house dust mite. They stated that 
lemongrass caused maximum mortality than ethanolic 
extract of neem. Maximum mortality and concentration are 
directly related. Lemongrass caused 91% mortality. Achio 
et al. (2012) also reported similar findings who conducted 

an experiment to evaluate the pesticidal activity of 
extracts and powders of different parts of Neem (A. 
indica) against Termites, weevil, cockroaches and 
mosquito species. Mosquito and cockroaches were 
resistant as compared to termites and weevil against 
extracts. The lethal effect were as followsseed extract > 
leaf extract> stem extract > root extract. Neem seed 
kernel oil showed superior lethal properties on the 
insects. They found a direct relation between the degree 
of lethal effectiveness of the oil and concentration. 
Current findings are also in conformity with the results of 
Singh et al. (2012) who studied the repellent property of 
three plants leaf extracts (A. indica A. Juss; Eucalyptus 
globules L. and Ocimum basilicum L.) against aphids and 
mealybugs. The doses of 1, 2, 4, 8 and 10% were used 
and data was taken at 12 and 24 h after the release of 
aphids and mealy bugs. The highest was recorded in A. 
indica leaf extract gave 99.0 and 97.0% repellency after 
24 h. E. globules leaf extract giving 96.0 and 93.0% 
repellency. While minimum repulsion was seen in O. 
basilicum leaf extract 91.0 and 88.0%, respectively.Dose  
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Figure 4. Bioactivity of extract of Mosambi (C. cinensis) at different concentrations against Rhizoglyphus tritici 
(Acaridae: Acari) at different time intervals. 

 
 
Table 1. LC50 values of different plant extracts against Rhizoglyphus triticiat different time intrvals. 
 

Plants Time 
(Hours) 

LC50 (% 
Solution) 

Lower Fiducial 
Limit 

Upper Fiducial 
Limit 

P-Value Regression Equation 

G. (G. carinata) 24 

48 

72 

96 

46.9160 

11.9875 

5.16302 

2.84543 

29.1176 

7.00612 

1.63682 

0.00604 

107.881 

17.1613 

8.06878 

5.37814 

0.000 

0.000 

0.000 

0.019 

Y=-2.12927+0.553294x 

Y= -1.97211+0.793970x 

Y= -1.48788+0.906405x 

Y= -1.06449+1.01795x 

Neem (A. indica) 24 

48 

72 

96 

62.4792 

19.3004 

7.77520 

2.84543 

41.2978 

13.5389 

3.83128 

0.00604 

129.555 

26.7299 

11.3308 

5.37814 

0.000 

0.000 

0.000 

0.019 

Y= -2.91452+0.704871x 

Y= -2.64300+0.892868x 

Y= -1.78233+0.869032x 

Y= -1.06449+1.01795x 

Clove (S. aromaticum) 24 

48 

72 

96 

125.572 

15.5551 

5.11856 

3.52705 

51.1693 

1.99026 

1.48353 

0.14699 

57114.5 

34.5330 

8.24970 

5.84946 

0.014 

0.011 

0.000 

0.011 

Y= -1.66179+0.343850x 

Y= -0.924324+0.336805x 

Y= -1.35644+0.830705x 

Y= -1.45190+1.15188x 

Mosambi (C. cinensis) 24 

48 

72 

96 

324.526 

41.1534 

11.8980 

5.62524 

92.3977 

24.7221 

7.42482 

2.35443 

183.9638 

95.2736 

16.5667 

8.09264 

0.024 

0.000 

0.000 

0.000 

Y= -2.00916+0.347463x 

Y= -1.90330+0.512009x 

Y= -2.18825+0.883652x 

Y= -1.94270+1.12473x 



 
 
 
 
and repellency have direct relation irrespective of the 
plant extracts.Bashir et al. (2013)also presented similar 
results while working on different botanicals 
whodetermined the efficacy of crude aqueous extracts of 
Eucalyptus sp., A. indica, Datura stramonium, Melia 
azedarach, and Citrullus colocynthisin laboratory at five 
concentrations 100, 50, 25, 12.5 and 6.25% at 7, 14, 21, 
and 28 days time periods against R. tritici (Acari: 
Acaridae). There were concentration and exposure 
period dependent EC50 and ET50 levelsand efficacy of 
plants extracts increased with increasing concentrations 
and time exposure for all extracts. A. indica, M. 
azedarach, D. stramonium and C. colocynthis extracts 
weresignificantly and evenly effective. 

The LC50 value of G. carinataafter 24, 48, 72 and 96 h 
was 46.9160, 11.9875, 5.16302 and 2.84543% 
respectively. The LC50 value of A. indicaafter 24, 48, 72 
and 96 h was recorded as 62.4792, 19.3004, 7.77520 
and 2.84543% respectively. The LC50 value of S. 
aromaticumafter 24, 48, 72 and96 hours was 125.572%, 
15.5551%, 5.11856% and 3.52705% respectively. The 
LC50 value of C. cinensis after 24, 48, 72 and 96 h was 
324.526, 41.1534, 11.8980 and 5.62524% respectively. 
These values are supported by Safavi and Mobki (2012) 
who reported the fumigant toxicity of C. reticulata Blanco 
(Rutaceae) peel essential oils against Tribolium 
castaneum Herbst (red flour Beetle) adults. They 
performed the experiment at 27 ± 1°C and 60 ± 5% 
relative humidity in darkness.Tested concentrations were 
15, 22, 31, 45, and 63 µl/l air tested on adult insects (1-7 
days old) after 24 and 48 h of exposure. Their results 
showed significant result having LC50 values 38.2 and 
35.6 µl/l air at 24 and 48 h after exposure of T. 
castaneum adults respectively. The essential oils of C. 
reticulata fruit peels caused 76.6 and 79% mortality of 
insects at highest dose of 63 µl/l air after 24 and 48 h of 
exposure, respectively. They recommend the C. 
reticulate oil as a control agent against T. castaneum. 
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