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ABSTRACT 
The current study targeted the numerical abundance of some species of soil mites living in soil cultivated with 

wheat and soybean crops in Sharkeia and Beheira governorates. A total of 54 species belonging to 41 genera and 

22 families from four Acari groups were identified. The most widespread species observed were: Sheloribatus 

laevigatus, Tyrophagous putrescentiae, Rhizoglyphus robini, Dermatophagoides farina, Chiropturopoda bakeri, 

Neothoria niloticus, Apostigmaeus navicella, and Haemogamasus pontiger. Interestingly, Sheloribatus laevigatus. 

The highest densities of these species were recorded during the two studied seasons (2021 and 2022) in Sharkeia 

governorate, which indicates a high level of soil fertility. The Oribatida mites are commonly used as important 

indicators of soil quality and health due to their role in breaking down soil by feeding on microbes, debris, and 

plant material. The obtained results revealed that the total numbers of individuals in the four mite groups were 708 

and 638 in wheat and soybean crops in Sharkeia governorate, while in Beheira governorate, total numbers of 629 

and 499 were recorded in wheat and soybean fields. In addition, the current study extended to the analysis of the 

soil components beneath both crops in order to study their effect on some Acari mite species. 
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INTRODUCTION  

Soil is an essential natural component in assessing 

the sustainability of land use, with an emphasis on 

the preservation of natural resources and 

ecosystem biodiversity (Hou et al., 2020; Critchley 

et al. 2023). Factors including the quality of plant 

litter, soil water balance, microclimate, root 

activity, and microbiota influence soil formation 

and fertility, and they also affect the functioning of 

underground ecosystems. Among the various 

arthropods found in the soil beneath cultivated 

plants, mites are considered one of the most 

abundant members, representing about 95% of the 

soil fauna that contribute significantly to soil 

fertility, decomposition, and structure (Behan et 

al., 1978; Seastedt, 1984; Steffen et al., 2012). 

Their role in soil fertility is well established 

(Crossley, 1977; Heneghan et al. 1999; Amani et 

al. 2020). Additionally, mites influence soil 

decomposition by consuming microbes and debris, 

acting as predators, omnivores, and plant feeders 

(Kethley 1990; Potapov et al. 2022). Mites are 

responsible for soil structure, an indicator of the 

health of the soil system, and important 

interactions with nematodes and microbes during 

decomposition processes (Walter and Proctor 

1999). In Egypt, favorable weather during the four 

seasons of the year helps the mites in the soil, 

especially those cultivated with crop plants. 

Additionally, different groups of soil mites have 

varying responses to particular plant species, 

which affects their activities and habitats (Wasylik 

1978; Abo-Korah and Osman 1979; Alatalo et al. 

2017). Mites can be metaphorically characterized 

as the engineers of soil structure, and they play an 

important role in assessing soil health and 

maintaining ecological balance. Through their 

activities, they significantly influence various 

ecological processes, thus establishing their 

importance as integral components of terrestrial 

ecosystems. The presence of host plants is of 

paramount importance in the food chain because 

they form the basic elements of underground 

ecosystems. Numerous studies have indicated that 

several factors, including the quality, quantity, and 
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timing of plant litter, soil water balance, surface 

layer microclimate, and root activity, significantly 

influence the functioning of these vital ecosystems 

(Hairiah et al. 2001; Kalmosh and Yassin 2018). 

Furthermore, environmental factors such as 

temperature, humidity, availability of organic 

matter, and nutrients have a considerable influence 

on the abundance of mite populations in the soil 

(Tousignant and Coderre 1992; Yin et al. 2023). 

Vertical distribution and abundance of oribatid 

mite populations in soil, which showed notable 

differences depending on factors such as 

temperature, moisture levels, matter content, 

organic matter, and nutrient availability (Frouz et 

al. 2004; Zhou et al. 2022). Therefore, these 

various environmental factors must be studied in 

order to gain a comprehensive understanding of 

the complex dynamics of ecosystems beneath the 

soil surface. The main objective of the current 

investigation was to study the population 

fluctuations of some soil mites that inhabit wheat 

and soybean crops in Sharkeia and Beheira 

governorates, Egypt. As well as to explore the 

relationships between the abundance of soil mites 

and various surrounding factors, whether climatic 

and certain physical and chemical properties of the 

soil in which wheat and soybean crops are grown. 

 

MATERIALS AND METHODS 

 

Samples collection: 

The current study was conducted in two distinct 

locations, in Sharkeia and Beheira governorates, 

over two consecutive seasons (2021–2022). The 

soil samples are located at coordinates (30° 40' 3" 

N; 31° 33' 29" E), as well as (30° 52' 18" N; 30° 

40' 54" E) respectively. 

Population fluctuation of some species of soil 

mites: 

This study was conducted using three random 

samples of the topsoil layer (0–20 cm) in soybean 

and wheat fields by using a steel core with a 

diameter of 5 cm following Gilyarov (1975). Soil 

samples were collected beneath the crops of both 

wheat and soybean and placed in the modified 

Tullegren extractor apparatus. The Acari species 

were cleared up in lactic acid, mounted in Hoyer's 

medium on a clean glass slide, dried on a hot plate, 

ringed with nail polish, and then examined under a 

phase contrast research microscope. Samples were 

taken four times a month. The extracted mite 

species were identified based on illustrated keys 

provided by Krantz (2009), Zaher (1986a and b), 

and Evans (1992). 

Soil analysis:  

Soil samples were analyzed for total carbon using 

the calorimetric method (Andrson and Ingram 

1993) and for total nitrogen using the Kjeldahl 

method (Hinga et al. 1980 and Page et al. 1982) 

after the extraction of mites from the soil. 

Additionally, water pH (Hinga et al. 1980) and 

acidity percentage were determined. 

Statistical analysis: 

The statistical analysis of variance (ANOVA) 

procedure and graphics package are essential tools 

in data analysis to compare the means of multiple 

groups and determine whether there are significant 

differences between them. Differences between 

means were tested by using COSTAT Statistical 

Software (2005). On the other hand, graphics 

software provides a visual representation of data to 

gain a comprehensive understanding of the data 

and make informed decisions based on the results. 

The relationship between the population of the 

mite species, temperatures and relative humidity as 

correlation (Abou-Setta 2020).  

 

RESULTS AND DISCUSSION 

 

Population fluctuation of different mite species 

inhabiting soil beneath wheat and soybean 

crops: 

The data in Table (1) clearly demonstrate that 

wheat soil had significantly the highest average 

numbers of mite species as compared with soybean 

soil. Specifically, the average numbers of mites 

recorded in wheat soil in Beheira and Sharkeia 

were 32.05 and 25.65. On the contrary, the average 

numbers of mites in soybean soil in Sharkeia and 

Beheira were found to be 29.17 and 23.47/500 g of 

soil, respectively. Wholly in agreement with the 

results obtained by Mahmoud (1999) and Embarak 

and El-Saad (2010), they observed variations in 

soil mite density between different crops in 

different fields. On the other side, the current 

results showed that the number of oribatid mites in 

the soil under soybean is the highest (41.79 

individuals/ 500 g of soil), followed by 
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Mesostigmta (29.06), then Prostigmata (23.26), 

with significant differences between the first and 

third orders. While the lowest number was 

recorded for the Astigmata mites (10.82 

individuals/500 g of soil), this may be due to the 

dependence of some predatory species on them for 

feeding. Comparing the results of the presence of 

mite group average populations on the soil beneath 

wheat, it was also found that the presence of the 

mite Oribata was higher (42.42 individuals/500g of 

soil) than that of Mesostigmata (34.40), 

Prostigmata (28.94), and Astigmata (9.63). These 

results are consistent with those obtained by Walia 

and Mathur (1994). 

 

The average monthly population of soil 

mites in wheat and soybean plants in Sharkeia and 

Beheira governorates during the 2021–2022 

seasons is indicated in Table 1. The results 

indicated the soil mites associated with soybean 

fields were the most abundant, with 42.39 and 

32.45 individuals per 500 g of soil in September 

and 31.04 and 24.57individuals per 500 g of soil in 

August in Sharkeia and Beheira, respectively. 

However, in April and March, the majority 

of wheat soil mites were extracted, with 48.81 and 

40.75 individuals per 500 g of soil recorded in 

Beheira and 38.09 and 28.36 individuals per 500 g 

of soil recorded at Sharkeia. The lowest numbers 

of soil mites (25.63 and 13 individuals per 500 g of 

soil) were recorded in February and January, with 

no significant differences observed in the two 

localities.  

Many researchers have studied fluctuations 

in soil mite populations (Nour et al. 1985; Sanyal 

and Sarkar 1993; Shoker and Eraky 1994). The 

results obtained are in agreement with those 

obtained by Mahmoud (1999), who found that the 

highest density of soil mites occurred in spring and 

autumn, while the lowest density was observed in 

summer and winter. Consistent with these results, 

Banerjee (1988) and Krantz and Walter (2009) 

reported that Cryptostigmata mites (Oribatida) 

were the most prevalent group in heavily vegetated 

soil patches, outperforming other mite groups such 

as Mesostigmata, Prostigmata, and Astigmata. 

This dominance could potentially be attributed to 

the presence of specific host plants. 

 

Table1. Monthly mean numbers of the soil mites inhabiting soybean cultivated season 2021, and wheat 

plants cultivated season 2022 at Sharkeia and Beheira governorates 

Order Location Soybean Wheat 

Jun. Jul. Aug. Sep. Mean Jan. Feb. Mar. April Mean 

Mesotigmata 
Sharkeia 15 28.5 28.67 55.86 32.01b 

29.06b 
17.5 22 30.5 55.67 31.42b 34.40b 

Beheira 14.5 22.5 26.78 40.66 26.11b 16.5 39.5 52 41.56 37.39b 

Prostigmata 
Sharkeia 23 25 27.5 32.5 27bc 

23.63bc 
16.5 26 30 34 26.63bc 28.94bc 

Beheira 22.5 20.5 22 16 20.25bc 14.5 25.5 34.5 50.5 31.25bc 

Oribatida 
Sharkeia 35.5 36.5 58.5 67.67 49.54a 

41.79a 
20.5 28 49.5 59.67 39.42a 42.42a 

Beheira 24 25.5 34 52.65 34.04a 16.5 29.5 57 78.66 45.42a 

Astigmata 
Sharkeia 4.5 5.00 9.5 13.54 8.14c 

10.82c 
7.00 6.00 4.5 3.00 5.13c 9.63c 

Beheira 3.5 14.5 15.5 20.5 13.5c 4.5 8 19.5 24.5 14.13c 

Mean 

Sharkeia 19.5cd 23.75ab 31.04b 42.39a 29.17a 

 

15.38 20.50 28.63 38.09 25.65  

Beheira 
16.13 

abc 

20.75 

ab 
24.57b 32.45a 23.47b 13cd 25.63ab 40.75b 48.81a 32.05a 

Means followed by different letters are significantly different at the 5% level.  

 

The relationships between soil mites and some 

weather factors:  

Data collected on soil mites presented on 

Soybean plants in Beheira governorate (Table 2 

and Figure 1) showed that there was a significant 

negative correlation between the population of the 

three mite groups (Mesostigmata, Oribatida and 

Astigmata), r = -0.94, -0.96, and -0.79, 

respectively. However, it should be noted that 

there is significant positive correlation with the 

Prostigmata group (r = 0.75). Additionally, mean 

soil relative humidity showed significant negative 

correlation with the three aforementioned mite 

groups Prostigmata, Oribatida, and Astigmata (r = 

-0.93, -0.95, and -0.93), but insignificant negative 

correlation with Mesostigmata (r = -0.45). In 

contrary, when examining wheat plants with 

Sharkeia, significant positive correlations were 

observed between the population of Mesostigmata, 

Prostigmata, and Oribatida (r = 0.74, 0.83, and 
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0.94), while, significant negative correlation was 

found with Astigmata (r = -0.88). Additionally, the 

correlation between average relative humidity and 

mite groups revealed interesting trends. There 

were insignificant positive correlations between 

relative humidity and Mesostigmata, Prostigmata, 

Oribatida, and Astigmata (r = 0.33, 0.34, 0.34, and 

0.29, respectively). The combination of 

temperature and relative humidity with soil mites 

in wheat soil showed a significant effect, the 

explained variance (E.V) ranged from 57.76 to 

94.54% in Beheira governorate, and ranged from 

79.38 to 99.88% in Sharkiea governorate. These 

results showed light on the relationships between 

soil mite populations, environmental factors, and 

different locations of wheat plants. 

 

Statistical analysis of data on soil mites in 

wheat plants in Beheira governorate (Table 2 and 

Figure 2) recorded significant correlation between 

the population of the three mite groups 

(Prostigmata, Oribatida and Astigmata), with 

temperature (r = 0.97, 0.98, and 0.97, 

respectively). However, insignificant correlation 

was found with the Mesostigmata population (r = 

0.58). Additionally, mean soil relative humidity 

showed a significant negative correlation with 

Prostigmata, Oribatida, and Astigmata populations, 

with correlation coefficients of -0.93, -0.95, and -

0.93, respectively. On the other hand, insignificant 

negative correlation was observed with the 

Mesostigmata population (r = -0.45). In the case of 

Sharkeia wheat plants, a significant positive 

correlation was found between the populations of 

Mesostigmata, Prostigmata, and Oribatida, with 

temperature (r = 0.74, 0.83, and 0.94, respectively. 

However, significant negative correlation was 

observed with the Astigmata population (r = -

0.88). Regarding the correlation between average 

relative humidity and different mite groups, a 

significant negative correlation was found with 

Mesostigmata, Prostigmata, and Oribatida, with 

correlation coefficients of -0.91, -0.79 and -0.95, 

respectively. However, significant positive 

correlation was observed with Astigmatism (r = 

0.93). Furthermore, the analysis revealed that the 

combination effect of temperature and relative 

humidity showed a significant indicated explained 

variance (E.V) ranged from 92.79 to 99.28% in 

Beheira governorate, and ranged from 70.09 to 

94.87% in Sharkiea governorate.  

 

Table 2. Multiple and simple correlation coefficients and E.V % values between soil mite groups on 

soybean and wheat plants and certain climatic factors (average temperature and R.H. %) during the 

season of 2021/ 2022 at Sharkeia and Beheira governorates 

Factors  
Plant 

crop 

Sharkeia Beheira 

Meso-

stigmata 

Pro-

stigmata 
Oribatid 

Astig-

mata 

Meso-

stigmata 

Pro-

stigmata 
Oribatid 

Astig-

mata 

T
em

p
er

at
u

re
 r Soybean -0.89 -0.97 -0.99 - 0.99 -0.94 0.75 -0.96 -0.79 

Wheat 0.74 0.83 0.94 -0.88 0.58 0.97 0.98 0.97 

p Soybean 0.1094 0.0251 0.0071 0.0023 0.0596 0.2400 0.0305 0.2096 

Wheat 0.2534 0.1661 0.0536 0.1114 0.4124 0.0236 0.0113 0.0249 

b Soybean -9.61 -2.53 -10.15 -2.75 -6.86 1.67 -9.83 -2.62 

Wheat -1.90 0.97 1.50 -0.06 19.28 7.82 12.72 4.41 

R
.H

. 

r Soybean 0.33 0.34 0.34 0.29 0.59 -0.34 0.38 0.86 

Wheat  -0.91 -0.79 -0.95 0.93 -0.45 -0.93 -0.95 -0.93 

p Soybean 0.6682 0.6536 0.6522 0.7097 0.4035 0.6502 0.6122 0.1380 

Wheat  0.0816 0.2070 0.0412 0.0608 0.5446 0.0663 0.0476 0.0627 

b Soybean 0.11 0.01 0.02 -0.06 0.50 0.004 -0.25 1.03 

Wheat  -2.72 -0.15 -1.15 0.15 8.22 1.99 2.84 1.03 

E.V Soybean 79.38 95.05 98.59 99.88 91.59 57.76 94.54 93.51 

Wheat  89.72 70.09 94.87 88.74 92.79 98.65 99.28 97.39 

r = correlation, P = probability, b = slope, E.V= Explained variance (R
2
  X 100) 
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Population fluctuation of the most dominant 

species of soil mites at Sharkeia and Beheira 

governorates: 

Data presented in Figure (1) illustrated the 

fluctuation of mite populations among specific soil 

mite species associated with soybean cultivation in 

Skarkeia and Beheira governorates throughout the 

year of 2021. The population numbers varied not 

only from month to month but also between the 

two governorates. Among the observed species, 

Sheloribatus laevigatus exhibited the highest 

numbers throughout the season in both 

governorates. Conversely, Tyrophagous 

putrescentiae had the lowest population density in 

Sharkeia, while Rhizoglyphus robini held that 

position in Beheira. The population of 

Sheloribatus laevigatus experienced an increase 

from June, reaching its peak number in July, and 

subsequently decreased until September in both 

governorates. 

Moving on to Figure 2, which focused on 

the population fluctuations of certain soil mite 

species associated with wheat cultivation in Skakia 

and Beheira governorates, it can be observed that 

in Sharkeia governorate, Sheloribatus laevigatus 

was the most dominant species recorded the 

highest number of individuals (106) in March. On 

the other hand, Beheira governorate recorded three 

dominant species, with population counts of 282, 

252, and 242 in April, March, and February, 

respectively. The lowest population density was 

observed for Dermatophagoides farinae in 

Sharkeia, while Tyrophagus putrescentiae held 

that position in Beheira. The population of 

Sheloribatus laevigatus gradually increased from 

January, reaching its peak number in March with 

106 mite individuals, then decreased in April in 

Sharkeia. The obtained results agree with Kalmosh 

and Yassin (2018) who studied the biodiversity of 

different soil mites associated with wheat and 

soybean crops during two successive seasons, they 

found that the oribatid and mesostigmatid mite 

species exhibited the highest numbers of soil mites 

in wheat soil followed by prostigmatid and 

astigmatid ones, while the lowest numbers of mites 

were recorded in soil cultivated by soybean plants.  

El-Kawas et al. (2011) examined in their study, the 

presence and distribution of soil mites on onion 

and garlic plants in Sharkeia governorate. They 

identified a total of 23 species belonging to four 

mite groups. The researchers observed that 

prostigmata were represented by six families, 

while mesostigmata were represented by five 

families and Oribatida by three families. The 

results revealed that prostigmatic and Oribatid 

mites were the most prevalent mite groups in 

onion and garlic soils, accounting  35.16% and 

41.38% of the total mite species collected, 

respectively, Abd-Elwahab et al (2022) reported 

that the interaction between M. pacifica and soil 

temperature recorded  highly significant 

differences in Zagazig district, followed by P. 

geotrupi recorded significant differences in Diarb-

Nigm district (Sharkeia governorate), while A. 

bilinear recorded insignificant one. The N. 

pacifica was the most dominant species recorded 

during the 
1st

 season, followed by P. geotrupi 

during the 2
nd

 season in both districts, while A. 

bilinear was the lowest one. 

Soil analysis:  

The physical and chemical characteristics of soils 

cultivated with soybeans and wheat are presented 

in Table (3). Data indicated that the soil texture 

classes in the Beheira and Sharkeia zones are 

clayey, although the percentage of clay differs 

between the two zones. These variations in clay 

content can have an impact on mite populations 

and distribution. Overall, the soil tested had low 

levels of organic matter, nitrogen, potassium, and 

phosphorus. To improve the physical and chemical 

properties of the soil, it is necessary to add organic 

matter and the necessary fertilizers. Previous 

studies by Leetham and Milehunas (1985) and 

Zaki (1992), showed that the distribution of soil 

mites is influenced by two direct factors related to 

environmental conditions and soil quality, and 

indirect factors such as microhabitat selection, 

food availability, and presence of roots. Biomass 

and interactions between individuals. Additionally, 

Sjursen et al. (2005) reported that prostigmatic and 

astigmatic mite populations increased in soils with 

high fertilization levels when used N.P.K. 

The landforms in the investigated areas 

were identified through a combination of Digital 

Elevation Models (DEM), satellite images, and 

land surveying techniques. Data obtained revealed 

that, the studied area can be divided into one main 

landscape unit. The selected sites were specifically 

chosen from the fringes of the Nile Delta, and both 
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sites share the same geological structure, which is 

composed of Nile silt. The soil taxonomy in both 

areas also exhibits similar characteristics, as 

depicted. The texture of the alluvial soil is 

predominantly fine-textured, ranging from clay 

loam to clay, and the water table is found at depths 

between 120 and 160 cm. The depth of the soil 

profile varies, with the southern part of the alluvial 

soil having the deepest profile, while the depth 

decreases towards the north. 

 

Overall, the majority of the alluvial areas in 

Beheira exhibited a high clay texture, ranging from 

48.78% to 60.41%, and 45.6% in Sharkeia. Soils in 

these areas are not significantly affected by 

salinity, and their pH levels tend to be close to 

neutral. Pedological studies revealed that the 

parent materials of these soils are alluvial deposits 

located in various geomorphological positions, 

such as plains in both areas. From a conceptual 

standpoint, it is crucial to identify and understand 

the characteristics of these soils in order to ensure 

the long-term preservation of resources, 

particularly for field crops, which are the main 

agricultural activities in these areas. By focusing 

on both pedological and agronomical traits, it was 

possible to gather evidence regarding the soil 

qualities and characteristics that are conducive to 

the growth of the main crops. 

 

In general, the area exhibited a wide range 

of soil types, and it is worth noting that marginal 

lands have traditionally been dedicated to 

cultivation. The alluvial soils in this region provide 

deep and fertile conditions for the cultivation of 

field crops. In this context, chemical soil qualities 

and effective drainage play crucial roles in 

determining soil quality. The findings indicated 

that the characteristics of the parent material and 

the ongoing pedogenetic processes have a 

significant influence on the soil order. According 

to soil taxonomy, the identified soil properties 

correspond to the presence of arid soils in the area. 

 

Table 3: Physical and chemical properties of soil at two studied governorates.  

Properties 
Beheira Sharkeia 

Soybean Wheat Soybean Wheat 

Sand % 23.69 7.09 25.96 25.3 

Sailt % 27.53 32.5 28.36 29.1 

Clay % 48.78 60.41 45.68 45.6 

Texture Clay Clay Clay Clay 

CaCO3 % 7.0 3.15 6.3 8.1 

pH* 7.98 7.7 8.17 7.96 

Organic matter, (g kg-1) 10.5 0.68 11.2 10.2 

E.C dS/m 0.58 1.93 0.62 1.20 

Available 

nutrient (mg/kg) 

N 62.3 41.78 68.36 76.9 

P 11.02 2.66 12.26 14.6 

K 74.11 74.11 198 198 

Soluble cations 

and anions, 

(mmol L
-1
)** 

Ca
++

 1.52 6.12 1.78 3.6 

Mg
++

 1.85 3.54 0.98 4.5 

K
+
 1.10 1.56 1.33 1.5 

Na
+
 2.45 8.17 2.11 2.4 

Cl
 -
 2.45 10.11 2.91 3.4 

HCO3
--
 1.95 0.85 2.27 4.5 

SO4
--
 1.40 8.43 1.12 4.1 

* Soil-water suspension 1: 2.5                ** Soil water extract 1: 5 
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Figure 1. Population fluctuation of soil mite species at Sharkeia and Beheira in Soybean crops. 
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Figure 2. Population fluctuation of soil mite species at Sharkeia and Beheira on wheat crops. 
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The application of fertilizers, the leaching 

of nutrients, and the continuous practice of 

agriculture have a significant impact on the 

properties of soil in croplands. To prevent the 

degradation of these cultivated soils, it is crucial to 

address these effects through adequate and 

forward-thinking farming techniques. Decisions 

regarding soil management should consider all 

relevant research factors to ensure sustainable and 

productive agricultural practices. 

There is a prevalent scarcity of primary 

nutrients, soil secondary nutrients, and 

micronutrients. To uphold and improve soil carbon 

levels, it is recommended to implement soil 

management techniques such as conservation 

tillage, crop residue management and 

incorporation, and soil conservation practices. 

These measures will not only address nutrient 

deficiencies but also enhance soil health. 

Additionally, the use of chemical fertilizers 

containing nitrogen (N), phosphorus (P), sulfur 

(S), boron (B), and copper (Cu) is advised. In areas 

where potassium (K) shortages are induced by 

magnesium (Mg), the application of K fertilizer is 

recommended. Furthermore, further investigation 

will be conducted to determine crop- and variety-

specific nutrient delivery rates. Currently, 

landform is considered the primary aspect of unit 

management in agricultural practices. 

CONCLUSIONS 

The results of the current study indicated that the 

abundance and variation of soil mites depend on 

the cultivated crop plant. The oribatid mite, 

Sheloribatus laevigatus, was the most abundant 

species in soil cultivated with the two crop plants 

(soybean and wheat) in both of the studied 

locations. The physical and chemical properties of 

this soil indicated the highest values of organic 

matter, resulting in high soil fertility in Sharkeia 

governorate during the cultivation of soybeans and 

wheat. These findings show the important role of 

soil mites as the best bio-indicator in terms of soil 

quality and soil health. 
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