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ABSTRACT 
 

Ecological studies, undertaken to determine the population fluctuations of the phytophagous Banks grass 
mite (BGM), Oligonychus pratensis (Banks) which infest maize plants, Zea mays L. at El-Sharkia and El-
Dakahlia Governorates, Egypt. Also, its associated predator, Amblyseius zaheri Yousef & El-Brollosy 
populations were conducted during 2009 -10. The obtained data could be summarized as follows: 
1- In both Governorates, the population of O. pratensis has a single peak in both seasons, showing a highly 
infestation on the crop at El-Dakahlia than that at El-Sharkia. 
2- The predatory mite, A. zaheri recorded one peak in both growing seasons at the two Governorates, showing 
a highly population on the crop at El-Dakahlia than that at El-Sharkia. 
3- Data analysis showed no significant correlation coefficient between the populations of the two mite species 
and both climatic factors, temperature and relative humidity except it was significant between A. zaheri with 
temperature at both seasons at the two Governorates. 
4- Correlation coefficient between O. pratensis and A. zaheri was no significant, except a highly significant 
difference at the second season at El-Sharkia Governorate. 
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Introduction 
 

Spider mites (Acari: Tetranychidae) are economically important pests on field corn, Zea mays L. grown in 
United States. In addition to the Banks grass mite (BGM), Oligonychus pratensis (Banks) is usually the most 
common spider mite infesting corn in Texas (Pickett and Gilstrap, 1986). Also, its attack a wide variety of grain 
and grasses in the world. The mite, (BGM) has been found damaging grasses in many parts of America and 
Africa. Heavy population of the mite species, O. pratensis can kill small plants and reduce kernel size in larger 
plants (Peairs, 2005). 

Acari predators, especially the family Phytoseiidae are important bio-control agents. They are becoming of 
great importance particularly in the management of phytophagous acari (Gerson 1985; Valentina et al. 2000 and 
McMurtry & Croft, 1997). In Chile, about 48 species of phytoseiids have been reported associated with 
cultivated plants or weeds. Some of those acari have been reported as a factor in regulating population of 
phytophagous mites of economic importance, such as genus Tetranychus, Panonychus and Oligonychus (Ragusa 
& Vargas, 2002; Rioja & Vargas, 2008 and Vector et al., 2009). 

In Egypt, field observation showed that corn, Zea mayz L. is liable to be attacked by several mite species 
causing damage to the plants. Thus, the present authors thought to study the mite O. pratensis which appeared to 
be the most important phytophagous species infesting corn plants and was associated with the active predatory 
mite, Amblyseius zaheri during the two successive growing seasons 2009 –10 at El-Sharkia and El-Dakahlia 
Governorates, Egypt. The effect of temperature and relative humidity on both mite species were subjected to the 
study. 

 
Materials and Methods 
 
1- Experimental design: 

 
An experiment was carried out on maize, Zea mays L. at El-Sharkia and El-Dakahlia Governorates, Egypt, 

during the two successive seasons 2009 –10 to study the effect of temperature and relative humidity on O. 
pratensis infested maize and its associated active predatory mite, A. zaheri on the population fluctuation of both 
species. The total area of the maize fields was one feddan which divided into four plots, each plot equals 1/4 



90 
Res. J. Agric. & Biol. Sci., 9(2): 89-95, 2013 

feddan (21 × 25 in.2). The border width between plots was 60 cm. . The field was planted with maize from June 
1st., into September 15th during both seasons. Normal agricultural practices were followed and no pesticidal 
treatments were applied during the whole experimental period. 
 
2- Population fluctuation of the mite pest and its predator:  

 
Random samples collected from diagonals of the inner maize area of each experimental plot. For counting 

mite species, 25 leaves were sampled fortnight intervals from each plot through different levels of the plant. The 
upper and lower surfaces of the leaf were examined carefully (Hassanein et al., 1971). 
 
3- Data analyses: 

 
The obtained data were statistically analyzed according to Snedecor & Cochran (1982) to show the 

influences of temperature and relative humidity on population density of the tested mites. The method of Freed, 
et al. (1989) was used for estimating the simple correlation between the mite pest and its predator as affected by 
temperature and relative humidity. Also, the correlation between the pest mite (BGM) and its predator was 
tested.    

 
Results: 
 

Data given in Figures (1-4) indicate that the population fluctuation of the mite, O. pratensis and its predator, 
A. zaheri on maize plants, but showed simple correlation between them with temperature and relative humidity 
(tab., I). Also, (tab., II ) show the correlation coefficient between the pest mite (BGM) and its predator at the 
two Governorates El-Sharkia & El-Dakahlia, during both successive season, 2009- 10. 
 
1-Population fluctuation of O. pratensis ( Figs.1,2 ):  
 

The phytophagous mite started its infestation from June. 15th with (17 & 3 mite / leaf) at El-Sharkia at (27 
& 23ºc) and 56, 61% R.H.) at both seasons, respectively. In El-Dakahlia, the beginning of infestation recorded 
(13 & 21 mite /leaf) in June 1st at (27 & 26.5ºc and 58 & 60% R.H.), resp.. The mean density increased 
gradually showing one peak at both districts. In El-Dakahlia, the peak appeared at the same time during both 
seasons, with a mean number of (113 & 117 mite / leaf) at (28 & 28ºc and 64 & 63% R.H.), resp. . While, in El- 
Sharkia, the peak appeared at Jul. 15th with a mean number of (89 mite / leaf) at the first season at (33ºc and 
62% R.H.), but the second appeared at Aug. 1st with a mean number (63mite / leaf) (35ºc and 67 % R.H.).  

From the previous data it is clear that O. pratensis infested maize plants at El-Dakahlia more than El-
Sharkia Governorate. This observation may be due to that temperature degree is highest at El-Sharkia than that 
in El-Dakahlia. 

Also, later in the two seasons at both Governorates, mite population declined. In turn, the predatory mites, 
miticide applications and corn maturity may be appeared to be important  mortality factors. 
 
2- Population fluctuation of A. zaheri (Figs. 3, 4): 

 
In El-Sharkia, the predator appeared for the first time on Jul. 1st, 2009 with a mean number of 4 individual / 

leaf at (31ºC & 55% R.H.); while, it appeared on the second season on Jun. 15th with a mean number of 5 
individual / leaf. Mean density increased gradually reaching one peak at Aug. 15th with a mean number with 43 
& 61 individual/ leaf at both seasons, resp. . In El-Dakahlia, the predatory mite appeared at the same time, Jun. 
15th with a mean number of 5 & 10 individual / leaf at both season, resp. . The mean density increased gradually 
reaching one peak at Aug. 15th with a mean number of 56 & 65 individual / leaf at both seasons, resp. . 
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Fig. 1: Population fluctuation of Oligonychus pratensis (Banks) on maize at Dakahlia Governorate during 2009- 
            10. 

 

 
 

 
 

Fig. 2: Population fluctuation of Oligonychus pratensis (Banks) on maize at Sharkia Governorate during 2009- 
            10. 
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Fig. 3: Population fluctuation of Amblyseius zaheri Yousef & El- Brollosy on maize at Dakahlia Governorate  
             during 2009-10. 

 
 

 
 

Fig. 4: Population fluctuation of Amblyseius zaheri Yousef & El-Brollosy on maize at SharkiaGovernorate  
            during 2009-10. 
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3- Interrelation between the two mite species and both temperature & R. H. (tab., I ): 
 
The correlation coefficient revealed that there is no significance between O. pratensis and A. zaheri as 

affected by temperature and relative humidity at both localities during both seasons. As exption appeared 
showing significant difference between A. zaheri with R.H. at the two Governorates at both seasons. 
 
4- Pest mite - predator Interrelations (Tab., II): 

 
The correlation coefficient revealed that there is highly significance between the pest mite and its predator 

during the second season at El-Sharkia Governorate (r = 0.929); while their was no significance during the first 
season (r= 0.044). In El-Dakahlia, the correlation coefficient revealed that there is no significance (r = 0.060 & 
0.311) at both seasons, resp.  
 
Discussion: 

 
These results coincided with those obtained by Omar and Mohamed (2007) they studied interrelation 

between Bryobia cristata(Duge's) and Lasioseius lindquisti Nasr & Abou-Awad with both temperature and 
relative humidity; they declared that no significance appeared in both localities, El Saleia and San- Alagar 
during two seasons 2004-2006. An exption appeared showing a highly significant difference between the pest 
with temperature, but it was significant between the predator with temperature at the same season; also, they 
recorded the correlation coefficient sowing a highly significance between the pest and its predator during the 
second season; while their was no significance during the first season. Mohamed (2004), who studied the 
population fluctuation of Tetranychus cucurbitacearum (Sayed) on sugar beet at El-Salheia and San-Alhagar 
during 1999- 2001. Also, he 
 
Tabel I: Matrix correlation between O. pratensis and A. zaheri with temperature & R.H. at El- Sharkia & El-Dakahlia. 

sp
ec

ie
s Locality El- Sharkia El-Dakahlia 

Season 2009 2010 2009 2010 
variable r b p r b p r b p r b p 

O
. 

pr
at

en
si

s Mean temp. 0.682 0.020 ns 0.472 0.022 ns 0.276 0.020 ns 0.631 0.030 ns 
Mean R.H. 0.309 0.050 ns 0.607 2.037 ns 0.476 0.050 ns 0.510 0.099 ns 
Combined 
effect % 

67.83 66.35 43.98 87.09 

A.
. 

za
he

ri 

Mean temp. 0.060 0.028 ns 0.072 0.007 ns 0.670 0.103 ns 0.670 0.103 ns 
Mean R.H. 0.767 0.175 * 0.767 0.175 * 0.721 0.162 * 0.721 0.162 * 
Combined 
effect % 

33.08 47.66 64.94 76.19 

r = simple correlation coefficient    b = regression of coefficient   p = significant probability     ns = non significant      * = significant         
 

Tabel II: Matrix correlation between O. pratensis with A. zaheri at El- Sharkia & El-Dakahlia during 2009-10. 
Localities El- Sharkia El-Dakahlia 
seasons 2009 2010 2009 2010 
r 0.044  ns 0.959  ** - 0.060  ns 0.311   ns 
b 0.028 0.837 - 0.028 0.176 

 ** = highly significant 
 
studied the simple correlation between the population fluctuation with some climatic factors and found that, 

T. cucurbitacearum recorded a highly infestation on sugar beet at San-Al hagar more than El-Salheia. 
Palevsky et al. (2005) recorded that, Oligonychus afrasiaticus, a serious pest of dates in North Africa. It 

attacks and rapidly develops when the fruit is young and green. Also, they reported that, later in the season when 
total sugar levels reached ≥ 150 mg/ g fresh fruit weight, mite population declined. 

Gary and Lawrent (1983) reported that, the mite, Oligonychus pratensis (Banks) has been found 
increasingly more numerous and widely distributed in lower Rio Grande valley since it was found on sorghum . 
Also, several possible predators were found associated with the mite during May on field corn north of Weslaco, 
predatory miticide and corn maturity also, appeared to be important O. pratensis mortality factors. 

Haque et al. (2007) studied that the developmental stages of Oligonychus caffeae Neitner infesting rose, 
Rosa damascene Azalea. They recorded that, O. caffeae developed from egg to adult , 5.3 days at 30.28ºc and 
78% R.H. in June; but it took 12.91 days at 19.8ºc & 75.41% R.H. in January. On the other hand, Mohamed & 
Omar (2007) studied the population fluctuations of Tetranychus urticae and its predators, Amblyseius swirskii & 
A. cydnodactylon. Inhabiting lupin, Lupinus  termes L. at El- Sharkia Governorate, Egypt during 2004 / 05 - 
2005 / 06. They recorded that the highest values for T. urtica and its predatory species appeared at the times of 
high temperature and R.H. through at end of the two seasons. 
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Conclusion: 
 
the Banks grass mite (BGM), Oligonychus pratensis (Banks) is usually the most common spider mite 

infesting corn and attack a wide variety of grain and grasses in many parts of America and Africa. Heavy 
population of this mite can kill small plants and reduce kernel size in larger . In Egypt, the corn plants, Zea mayz 
L. showed to be attacked by several mite species causing damage to the plants. Thus, the population fluctuations 
of the mite (BGM), which infest maize plants at El-Sharkia and El-Dakahlia Governorates, Egypt. Also, its 
associated predator, Amblyseius zaheri Yousef & El-Brollosy populations were conducted during 2009 -10 and 
The effect of temperature and relative humidity on both mite species were subjected to the study.          

The obtained data could be summarized as follows: 
5- In both Governorates, the population of O. pratensis has a single peak in both seasons, showing a 

highly infestation on the crop at El-Dakahlia than that at El-Sharkia. 
6- The predatory mite, A. zaheri recorded one peak in both growing seasons at the two Governorates, 

showing a highly population on the crop at El-Dakahlia than that at El-Sharkia. 
7- Data analysis showed no significant correlation coefficient between the populations of the two mite 

species and both climatic factors, temperature and relative humidity except it was significant between A. zaheri 
with temperature at both seasons at the two Governorates. 

8- Correlation coefficient between O. pratensis and A. zaheri was no significant, except a highly 
significant difference at the second season at El-Sharkia Governorate. 
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