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ABSTRACT: 

Population dynamics of soil mites, Nesoribatula pacifica Aoki 

(Oribatulidae), Pediculaster geotrupi Mahunka (Pygmephoridae) and   

Arctoseius bilinear Nasr (Ascidae) under wheat was carried out in two 

districts, Diarb-Nigm and Zagazig, Sharkia Governorate, Egypt during 

two growing seasons 2020/2021-2021/2022. The population of                        

N. pacifica increased forming two peaks; the first peak was recorded on 

December 20
th
,  reaching to (24&9 individual) in both seasons, while the 

second peak was recorded on (January 19
th
 & February    3

rd
 ), reaching 

to (30 &11 individual) in the two seasons in Zagazig, respectively. while, 

in Diarb-Nigm, (3 & 4 peak) were recorded in both seasons, as follow: 

during (January 4
th
, February 3

rd
 & March 20

th
), reaching to (15,26 & 

28 individual) in the 1
st
 season, respectively and  during (December 5

th
,  

January 19
th
, February 18

th
 & March 20

th
), reaching to (12, 7, 15 & 17 

individual) in the 2
nd

 season, respectively. The mite, P. geotrupi 

recorded three peaks during both seasons on (December 5
th
, January 4

th
 

& February 3
rd

) and (January 4
th
, February 3

rd
 & March 5

th
), was 

reaching to (15, 12 & 20 and 20, 27 & 23 individual) in Zagazig, 

respectively. While, in Diarb-Nigm, (2 & 3 peak) were recorded in the 

1
st
 and 2

nd
 seasons, respectively as follows: in the first season appeared 

two peaks during (February 3
rd

 & March 20
th
), were reaching to (15 & 

23 individual), respectively; the 2
nd

 season recorded three peaks during 

(January4
th
 , February 3

rd
 & March 5

th
), were reaching to (15, 31 & 43 

individual), respectively.  

In the two districts, A. bilinear was recorded three peaks in both 

seasons except that the 1
st
 season in Diarb-Nigm (2 peaks). The peaks 

appeared as follows: three peaks during (December 5
th
, January 19

th
 

&February 18
th
) and (December 20

th
, February 18

th
 & March 20

th
), 

were reaching to (7, 5 & 4 and 4, 4 & 3individual) in both seasons in 

Zagazig, respectively; while they  were on (December 19
th
 & March 5

th
), 

reaching to (9 & 4 individual) in the 1
st
 season, (December 5

th
, February 

19
th
 & March 5

th
), reaching to (5,9 &18 individual) in the 2

nd
 in Diarb-

Nigm, respectively.  Interaction between the mites with soil temperature 
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recorded highly significant during 2020/2021-2021/2022 in both 

districts. The mite, N. pacifica was the most dominant mite species 

recorded (145 & 127 individual) during the 1
st
 season in both districts, 

respectively. While, P. geotrupi recorded the highest average (171 & 

139 individual) in both districts during the 2
nd

 seasons, respectively. 

Therefore, A. bilinear recorded the lowest average (17 & 55 individual) 

in both districts during the two seasons. The correlation between P. 

geotrupi and soil temperature was significant negative (r= -0.65*) (b= -

0.23) in Zagazig during the 2
nd

 season, but it was highly significant 

negative (r= -0.78**) (b= -0.14) regarding to N. pacifica during the 1
st
 

season. On the other hand, the correlation between the mites and soil 

temperature was non-significant in Diarb-Nigm during both seasons. 

Conclusively, population dynamics of the three soil mites, 

Nesoribatula pacifica (Oribatulidae), Pediculaster geotrupi 

(Pygmephoridae) and Arctoseius bilinear (Ascidae) under wheat was 

carried out during two seasons 2020/2021-2021/2022 in two districts, 

Diarb-Nigm and Zagazig. Interaction between M. pacifica and soil 

temperature was highly significant in Zagazig, followed by P. geotrupi 

was significant in Diarb-Nigm; while, A. bilinear was non-significant. N. 

pacifica was the most dominant species recorded during the 1
st
 season, 

followed by P. geotrupi during the 2
nd

 season in both districts while A. 

bilinear was the lowest numbers. 

Key words: Population dynamics, wheat soil, temperature, Oribatida, 

Ascidae, Pygmephoridae 

 

INTRODUCTION: 

Wheat, Triticum aestivum L. (Poacceae) is the most important cereal 

food crop for human and animals in the world. Recently, the observations on 

wheat refers to existence some mite species have been found associated with 

plants  and soil of wheat in different districts in Sharkia Governorate.  

Soil mites such as oribatid, gamasid and actinedid mites live in a wide 

range of terrestrial ecosystems under very different environmental conditions. 

Most are predators and occupy a central position in the soil food web 

(Koehler, 1999). The oribatid mites are usually the most abundant and diverse 

arthropod in soils. The importance of these organisms in ecosystem energy and 

nutrient dynamics is mostly indirect, and lies in their relationships with 

decomposer microorganisms (Seastedt, 1984).  

The density of soil mites is considered also as an indicator of soil 

condition and quality (Curry & Good, 1992). Distribution and community 

structure of these mites generally depend on biotic and abiotic environmental 
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conditions (Chiba et al., 1993). Population abundance of soil mites in soil vary 

in relation to various environmental factors like temperature, moisture, and 

organic matter (Hansen & Coleman, 1998). However, abiotic factors may 

determine the absolute population size at local or regional levels. (Scheffer et 

al., 1997; Kitashima & Gotoh, 2003 and Gotoh et al., 2004). Several studies 

have been done to study the distribution and abundance of the mites inhabiting 

soil and debris in different locations in Egypt and allover the world (El-Kilf et 

al., 1974; Hassan et al., 1986; Zaki, 1992; Kandeel, 1993; Kalmosh& 

Yassin 2018 and Jun et al., 2021).  

Therefore, the objective of the current study was to: 1- Study the 

population density of the soil mites, Nesoribatula pacifica Aoki (Oribatulidae), 

Pediculaster geotrupi Mahunka (Pygmephoridae) and Arctoseius bilinear Nasr 

(Ascidae). 2- Evaluate the effect of soil temperature on the mite species in the 

two districts in Sharkia Governorate, Egypt during both seasons, 2020/2021-

2021/2022. 

 

MATERIALS AND METHODS:  
 

1- Population dynamics of soil mites under wheat plants: 

Experimental area: 

Wheat, T. aestivum was planted in the first week of November in Diarb-

Nigm and Zagazig districts during two growing seasons (2020/2021-

2021/2022). The total area of the wheat was one feddan (4200m
2
) for every 

districts  chosen and divided into four plots. To survey the mites inhabiting soil 

cultivated by wheat plants, four replicates were taken using iron cylinder of 

cubic liter at depth of 10 cm (500g soil/replicate) (Gilyarov, 1975).  

         

Samples: 

Samples were taken randomly in the 3
rd

 week of November and 

continued every two weeks intervals until the end of season in the 1
st
 week 

of April. All collected samples were kept in polyethylene bags, labels put 

and all data available were recorded; then, transferred to the laboratory 

extracted the mite species using modified Tullgren funnels. The number of 

mites: Nesoribatula pacifica, Pediculaster geotrupi and Arctoseius bilinear 

were counted. All mite species were identified based on the world 

references keys according to Evans (1992). 

2- Weather parameters: 

Soil temperature during both seasons were obtained from Central 

Laboratory for Agricultural Climatic. The daily values of temperature were 

averaged every two-week periods to obtain the means of temperature.  
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3- Statistical analysis: 

The obtained data were statistically analyzed according to Snedecor 

& Cochran (1980) and using Costat (2004) statistical analysis software, 

microcomputer program. 

 

RESULTS & DISCUSSION: 

 1. Population dynamics of the soil mite taxa:  

Population dynamics of soil mites under wheat, Nesoribatula pacifica 

Aoki (Oribatulidae), Pediculaster geotrupi Mahunka (Pygmephoridae) and   

Arctoseius bilinear Nasr (Ascidae) was carried out in two districts, Diarb-

Nigm and Zagazig, Sharkia Governorate, during two growing seasons 

2020/2021-2021/2022, (Figures., 1&2).  

1.1. On N.  pacifica: 

In Zagazig district, the infestation with N. pacifica started on November 

20
th
, was recording (7 & 11 individual) in both growing seasons, respectively. 

The population  increased gradually forming two peaks; the first peak was 

recorded on December 20
th
,  reaching to (24 & 9 individual) in both seasons. 

Then, the population decreased, was reaching to (18 & 6 individual). After that, 

the number of mite  increased, was reaching to the second peak recorded on  

(January 19
th
 & February 3

ed
 ), reaching to (30 & 11 individual) at (15 & 17°C), 

for the two seasons, respectively. Then, the mean number of the species 

decreased, was reaching to (3 & 8 individual), at the end of  the two growing 

seasons, respectively (Figs., 1&2). While in Diarb-Nigm, the infestation of N. 

pacifica started during November 20
th
, was reaching to (9 & 5 individual); then, 

the mite developed slowly, recording (3 & 4 peak) in both seasons, respectively 

as follow: during (January 4
th
, February 3

rd
 & March 20

th
), reaching to (15, 26 

& 28 individual) in the 1
st
 season, respectively and  during (December 5

th
,  

January 19
th
, February 18

th
 & March 20

th
), reaching to (12, 7, 15 & 17 

individual) in the 2
nd

 season, respectively.  

Then, the mean number of the species decreased, was reaching to (19 & 

11 individual), at the end of the two growing seasons, respectively (Figs., 1 & 

2). These results agree with Amal (2021) showed that two peaks of the 

population density of oribatid mites under wheat, in (February & March, 2018) 

with a total number of (33 & 32 individual), respectively. (Kalmosh & Yassin, 

2018) mentioned that the oribatid and mesostigmatid mite species exhibited the 

higher number of soil mites in soil wheat followed by prostigmatid. (Krantz  &  
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Fig., (1): Seasonal abundance of soil mites inhabiting wheat in Diarb-

Nigm and Zagazig districts, Sharkia Governorate during 

season 2020/2021.  
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Fig., (2): Seasonal abundance of soil mites infesting wheat in Diarb-Nigm 

and Zagazig districts, Sharkia Governorate during 2021/2022.  
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Walter, 2009) found that oribatida were the most dominant more than the 

other groups, Gamasida, Actindida and Acaridida, those might be based on 

host plant. (Zaki & Abo-Shnaf,  2008) mentioned that the highest number 

of soil mites was presented by the families Oribatidae and Eupodidae in 

chamomile. (Walia & Mathur, 1994) mentioned that that Oribatida was the 

most frequent and abundant followed by Actindida, Gamasida and 

Acaridida in survey of soil samples under field crops, fruit trees, vegetable 

plants and forest plantation. 
 

1.2. On P. geotrupi:  

In Zagazig, as shown in (Figs., 1 & 2) P. geotrupi started the infestation 

directly on November 20
th

, was reaching to (10 & 16 individual) in both 

seasons, respectively. Thereafter, the mite reached three peaks during 

(December 5
th

, January 4
th

  & February 3
rd

) and (January 4
th

  & February 3
rd

 & 

March 5
th

), was reaching to (15, 12 & 20 and 20, 27 & 23 individual); then, the 

mean number of the species decreased, was reaching to (6 &7 individual), at 

the end of the two growing seasons, respectively. Also, in Diarb-Nigm, P. 

geotrupi started the infestation on November 20
th 

, was reaching to (10 &12 

individual) in both seasons, respectively.  

Thereafter, the mite decreased, was recording (2 & 3 peak) in the 1
st
 and 

2
nd

 seasons, respectively as follows: in the first season appeared two peaks 

during (February 3
rd

 & March 20
th

), was reaching to (15 & 23 individual), 

respectively; while, the 2
nd 

season has been noticed three peaks during (January 

4
th

,  February 3
rd

 & March 5
th

), was reaching to (15, 31 & 43 individual), 

respectively; then, the mean number of the species decreased, was reaching to 

(18 & 4 individual), at the end of the two growing seasons, respectively. 

Kalmosh & Yassin, (2018) revealed that the number of soil mites inhabiting 

soil in Sharkeia was more than that recorded in Beheira.  

Khaustov & Frolov, (2018) declared that the pygmephoroid mite, 

existence in the soil to be due to its relationships with a wide range of scarab 

beetles, mostly with dung beetles of the families Geotrupidae and 

Scarabaeidae. Pfingstl, (2013) studied the population dynamics of three 

species of the oribatid mites showing a clear seasonal pattern, with 

reproduction from spring to late autumn and a complete standstill of egg 

production in winter. 

1.3. On Arctoseius bilinear:  

Data given in (Figs., 1 & 2) showed that the infestation in both districts  

recorded three peaks in both seasons except that the 1
st
 season in Diarb-Nigm (two 

peaks). The peaks as follows: three peaks during (December 5
th
, January 19

th
 

&February 18
th
) and (December 20

th
, February 18

th 
& March 20

th
), were reaching 

https://ajesa.journals.ekb.eg/?_action=article&au=14635&_au=Reham+I.+Abo-Shnaf
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to (7, 5 & 4 and 4, 4 & 3 individual) in both seasons in Zagazig district, 

respectively; while  they were on (December 19
th
 & March 5

th
), reaching to (9 & 4 

individual) in the 1
st
 season, (December 5

th
, February 19

th 
& March 5

th
), reaching 

to(5, 9 & 18 individual) in the 2
nd

 in Diarb-Nigm, respectively. Agree with Amal 

Abbas (2021) studied the population dynamics of the gamasid mites (Ascidae and 

Uropodidae) in loamy soil under wheat and she noticed two peaks in clay soil 

during the last of January and February with a total number (31 & 22 individual), 

respectively; but it recorded one peak in March with a total number (6 mite). 

Kalmosh & Yassin,( 2018) mentioned that Arectoseius butleri Hughes (Ascidae) 

was dominance in soil mite (4.13* & 2.34*) in Sharkia and Beheira governorates, 

respectively. Japhyassu-Britto et al.,( 2015) recorded that the highest population 

levels of mite species of Ascidae occurred at the beginning and at the end of the 

year, coinciding with the highest levels of temperature when plant flowers were 

most numerous and vigorous. 

2. Average number of the soil mites under wheat during 2020/2021-

2021/2022:   

Average number of the mites associated with wheat soil during two 

seasons 2020/2021-2021/2022 in Diarb-Nigm and Zagazig recorded highly 

significant at F(0.05) (Table 1).  

The obtained data revealed that N. pacifica was the most dominant mite 

species recorded (145 & 127 individual) during the 1
st
 season in both districts, 

respectively. On the other hand, P. geotrupi   was the highest number (171 & 

139 individual) in both districts during the 2
nd

 seasons, respectively.  

Therefore, A. bilinear  recorded the lowest average (17 & 55 individual) 

in both districts during the two seasons. Agree with Sharma & Parwez (2017) 

showed that among Acarina, Oribatida and Gamasida were the most abundant 

when the soil temperature was (  -    C) whereas, the lowest population for 

Acaridida during most of the sampling period and reached high abundance only 

in October 2012.  

Parwez & Sharma,(2014) stated that the effect of seasonal variation of 

Acari in the present investigation was attributed to cumulative effect of all 

physicochemical factors rather than a single factor influence. Amal Abbas, 

(2021) recoded the population of actinedid mites (Pygmephoridae and 

Scutacaridae) under wheat at clay and loamy soil during season 2018/2019. 
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 Table (1): Average numbers of soil mites associated with wheat during 

2020/2021-2021/2022 seasons in Diarb-Nigm and Zagazig 

districts 

a/b= Means given the same alphabet have nʼt significant differences   

 

3- Interaction between the three mite taxa and soil temperature: 

As shown in Table (2), data and statistical analysis cleared that the 

correlation between P. geotrupi  with soil temperature was significant            

(r= -0.65*) (b= -0.23) in Zagazig district during the 2
nd

 season, but it was 

highly significant (r= -0.78**) (b= -0.14), and regarding to N. pacifica during 

the 1
st
 season.  

On the other hand, the correlation between the mites and soil temperature 

was non-significant in Diarb-Nigm district during both seasons. Obtained 

results agreed with Kalmosh & Yassin (2018) they recorded that the 

infestation of the 26
th

 and 31
st
 of March (x2) showed relatively high effect on 

yield (b = -1.84 & - 2.86) than in the first peak (x1) on 12
th

 and 3
rd

 March (b= -

1.39 & -2.14) for the two localities, respectively.  

Karmakar et al., (2017) declared that the temperature and relative 

humidity were observed to be a positive relationship with the mite population. 

Amal Abbas,( 2021) mentioned that the correlation coefficient between 

actinedid mite's population (Pygmephoridae, Tarsonemidae and Scutacaridae) 

and minimum temperature was negative and insignificant (r=-0.289 & -0.251) 

in clay soil and loamy soil, respectively. 

Conclusively, population dynamics of the three soil mites, Nesoribatula 

pacifica (Oribatulidae), Pediculaster geotrupi (Pygmephoridae) and Arctoseius 

bilinear (Ascidae) under wheat was carried out during two seasons 2020/2021-

2021/2022 in two districts, Diarb-Nigm and Zagazig. Interaction between M. 

pacifica and soil temperature was highly significant in Zagazig, followed by P.  

 

         

           Taxa  

Average numbers of mites associated with wheat soil during 

2020/2021-2021/202022 seasons in Diarb-Nigm and Zagazig 

districts 

                  Zagazig                  Diarb-Nigm 

      2020/2021      2021/2022   2020/2021     2021/2022 

N.  pacifica            145a           72b        127a         79b 

P.  geotrupi            123a          171a         102a         139a 

A. bilinear            26b          17c        29b         55b 

F(0.05)           40.40*** 165.09***        16.89**          12.77** 

LSD (0.05)           34.47          21.02             42.88             41.89  
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Table (2): Simple correlation coefficients and partial regression between 

                 soil temperature and the soil mites under wheat during two seasons 

2020/2021-2021/2022 in Diarb-Nigm and Zagazig districts. 

 r= Correlation coefficient for temperature, b = Partial regression values for 

temperature 
 

geotrupi was significant in Diarb-Nigm; while, A. bilinear was non-significant. N. 

pacifica was the most dominant species recorded during the 1
st
 season, followed 

by P. geotrupi during the 2
nd

 season in both districts while A. bilinear was the 

lowest numbers. 
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مصر –التربة القاطنة تحت القمح بمحافظة الشرقية  لحلم السكانية الكثافةدراسة   
 

نبيل عبدالله عمر –محمد محمد حسن قنديل  –أحمد سمير عبدالىهاب   

مصز –جامؼت انشقاسَق  –ُت كهُت انخكىىنىجُا وانخىم  

 
 Nesoribatula                        حذبذاث الأػذاد نثلاثت أوىاع مه حهم انخزبت:دراست أجُزَج              

pacifica (Oribatulidae) وPediculaster geotrupi (Pygmephoridae) و  Arctoseius 

bilinear (Ascidae) ٍمحافظت انشزقُت، مصز خلال ب، دَزب وجمانشقاسَق و ححج انقمح بمىطقخ

 وكانت النتائج المتحصل عليها كالاتى: .0202/0200-0202/0202 ومى مىسمُه

   N. pacifica: بالسبة للنىع أولاا 

 فزدًا(  9و  02)نخصم  دَسمبز 02انقمت الأونً فٍ قمخُه؛  مكىوتسادث أػذاد انىىع  ،فٍ انشقاسَق

فزدًا( نهمىسمُه  22و 32)فبزاَز نخصم  3َىاَز و 29انثاوُت فٍ ، بُىما سجهج انقمت نكلا انمىسمُه

 ػهً انخىانٍ.

https://ajesa.journals.ekb.eg/?_action=article&au=37070&_au=Ayman+Youssef+Zaki
https://ajesa.journals.ekb.eg/?_action=article&au=14635&_au=Reham+I.+Abo-Shnaf
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   2) خلالكاوج انثلاد قمم ػهً انىحى انخانٍ:  كلا انمىسمُهقمم ن 2و3سجم انىىع  ،وجمفٍ دَزب 

غ بلار، وبخصىص افزدًا( نهمىسم الأول 02، 21، 02مارص(  نخصم انً ) 02فبزاَز و 3َىاَز و

فزدًا(  27و21و 7و20) ( نخصم انًمارص02فبزاَز و22، َىاَز29دَسمبز،  1) خلالقمم كاوج 

 نهمىسم انثاوٍ ػهً انخىانٍ. 

 :P. geotrupiثانياا بالنسبة للنىع 

 َىاَز  2فبزاَز( و ) 3َىاَز و 2دَسمبز و 1)ثلاد قمم خلال انمىسمُه فٍ  انىىع سجم ،فٍ انشقاسَق

 ، ػهً انخىانٍ. ( فزدًا 03و  07و  02( و )02و  20و  21مارص( نخصم إنً ) 1فبزاَز و  3و 

  فٍ ظهزث قمخان ػهً انىحى انخانٍ: قمم نهمىسمُه الأول وانثاوٍ  3و  0 انىىع سجم ،فٍ دَزب وجم

سجم انمىسم انثاوٍ فً  ، بُىمافزدًا( 03و 21)نخصم انً  (مارص02فبزاَز و 3)انمىسم الأول خلال 

 ( فزدًا ػهً انخىانٍ. 23و  32و  21)نخصم انً  (مارص 1فبزاَز و 3َىاَز و 2)ثلاد قمم خلال 

 A. bilinear:ثالثاا بالنسبة للنىع

 انىىع سجمA. bilinear   كلا انمىسمُه باسخثىاء انمىسم الأول فٍ فٍ مىطقخٍ انذراست نثلاد قمم

 .)قمخان(سجم دَزب وجم 

 ،فبزاَز( و  22َىاَز و 29دَسمبز و 1ظهزث انقمم ػهً انىحى انخانٍ: ثلاد قمم خلال ) فٍ انشقاسَق

لا ( فزدًا نك3و  2و  2( و )2و  1و  7مارص( نخصم إنً ) 02فبزاَز و 22دَسمبز و 02)

 ، ػهً انخىانٍ. انمىسمُه

  ،فزدًا( نهمىسم  2و 9)خصم انً ن (مارص 1دَسمبز و 29) خلالقمخُه  انىىع سجمفٍ دَزب وجم

نهمىسم فزدًا( 22و 9و 1)نخصم  (مارص 1و فبزاَز 29دَسمبز و 1) خلالثلاد قمم انالأول، بُىما 

 ػهً انخىانٍ.  ،فٍانثاوٍ 

 .N  انىىع كانو. (F= 0.05ػىذ )  كلا انمىطقخُهمؼىىَت ػانُت خلال انمىسمُه ن وىاعسجهج الأ رابعاا:

pacifica  بُىما سجم  ؛انمىطقخُه فزدًا( خلال انمىسم الأول فٍ كلا 207و 221إوخشارًا )الأكثز

geotrupi  .P ( فٍ كلا انمىطقخُه 239و 272أػهً مؼذل )خلال انمىسم انثاوٍ ػهً انخىانٍ فزدًا، 

فزدًا( فٍ كلا انمىطقخُه خلال انمىسمُه. كان  11و27)أدوً مخىسط  A. bilinearونذنك سجم انىىع 

( فٍ b= -0.23)  *r= -0.65)ودرجت حزارة انخزبت مؼىىَاً سهبُاً ) geotrupi  .Pم الإرحباط بُه مؼام

- =N. pacifica (r  نهىىع  سهبُا ػانً انمؼىىَت الارحباط فٍ حُه كان ؛انشقاسَق خلال انمىسم انثاوٍ

0.78**) (b= -0.14)  أوىاع انحهم ودرجت خلال انمىسم الأول. مه واحُت أخزي ، كان الارحباط بُه

  .بت غُز مؼىىٌ فٍ دَزب وجم خلال مىسمٍ انذراستحزارة انخز

 Nesoribatula pacificaأجُزَج دراست حذبذاث الأػذاد نثلاثت أوىاع مه حهم انخزبت: : التىصية

(Oribatulidae) وPediculaster geotrupi (Pygmephoridae)  و Arctoseius bilinear 

(Ascidae)  0202/0202ححج انقمح بمىطقخٍ انشقاسَق ودَزب وجم خلال مىسمُه ومى-

ودرجت حزارة انخزبت ػانٍ انمؼىىَت فٍ  M. pacifica، و كان انخفاػم كان انخفاػم بُه 0202/0200

غُز مؼىىٌ.و قذ  A. bilinearكان مؼىىَا فٍ دَزب وجم. فٍ حُه كان  P. geotrupiانشقاسَق ، َهُه 

خلال انمىسم انثاوٍ  P. geotrupiأكثز الأوىاع إوخشارًا خلال انمىسم الأول ، َهُه  N. pacificaكان 

 الأقم ػذداً. A. bilinearبُىما كان  ،فٍ كلا انمىطقخُه


