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Abstract: Factors affecting the abundance and Diversity of soil mites in Ismailia Governorate were studied during
twelve successive months from October 2008 to September 2009. It was carried out in four different localities
cultivated with mango trees at three different depths. Results showed that there were 35609 individuals of soil Acari
belong to four suborders were obtained; Oribatida, Actinedida, Gamasida, Acaridida. Oribatid mites obviously
constituted the highest percentage of the total mite fauna, constituted about 40 % in the four soil types. The highest
mean abundance of soil mite species were recorded in April (125.9 + 22.7), while the lowest abundance was recorded
in September (58.7 + 4.0). The highest mean abundance recorded in litter was (112.8 + 10.1) while, the abundance of
soil mites recorded in the soil depth 0-10 cm was (79.9+ 4.1) higher than their mean abundance in other soil depth 10-

20 cm (54.6x 2.9).
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INTRODUCTION

Soil mites (Acari) are the most abundant soil
microarthropods (Badejo, 1990). They exist in all soil
types with high species richness, abundance and
diversity. Soil mites play a very important role in
nutrient cycling by increasing the rate of litter break
down and mixing breakdown products with organic
matter in the soil (Usher, 1971). They are often used as
significant indicators of soil quality and soil health.
Population abundance of mites in soil varies in relation
to various environmental factors like temperature,
moisture, organic matter, nutrient availability, etc
{Tousignant and Coderre 1992).

The complex physical and chemical nature of soil,
with a porosity structure, immense surface area, and
extremely variable apply of organic materials, food,
water and chemicals mean that various animals, plants
and microbial world can co-exist simultaneously are
find appropriate niches for their development. This
provides suitable habitats for a multitude of fauna and
flora ranging from macro, micro- levels depending on
climate, vegetation and physical & chemical
characteristics of the given soil. The species numbers,
composition and diversity of a given soil depend on
many factors including aeration, temperature, acidity,
moisture, nutrient contents and organic subsirate.

There are studies on the disiribution and abundance
cf soil mites in different habitats ( Leetham and
Milchunas 1985; Perdue and Crossley 1990; Banerjee ef
ul, 2009). In Egypt, severzl studies have been
conducted to study the distribution and abundance of
mites inhabiting different soil types at different
locations ( EI-Kifl et @l, 1974; Zaher and Mohamed
1980; Hassan ef al., 1986; Zaki 1992; Kandeel 1993; El-
Kady and Bahgat 2000; El-Sharabasy et al., 2008 and
El-Sharabasy 2010}, Therefore, the goal of the present
study is investigate the distribution and abundance of
soil mites affecting by some biotic and abiotic facters.

MATERIAL AND METHODS

Study area

The present work was conducted over a period of
twelve successive months from October 2008 to
September 2009, It was carried out in four different sites
cultivated with mango trees in Ismailia Governorate.
Site one: the Experimental Farm of Faculty of
Agriculture, Suez Canal University (sandy loamy soil),
Site two; Abou-Atwa village (sandy loamy soil), Site
three: Ein-Ghosien village (sandy clay loamy soil) and
Site four; Nefisha village (sandy clay loamy soil).

Soil sampling

Three random samples of litter layer and soil with
two depths (0-10 cm and 10-20 cm) in each site wers
collected. Soil samples were collected by using a
sampling seil core. Nine soil cores were taken in each
plot in each site, and a total of thirty-six were collected
monthly from all sites with a total of 432 soil samples.
Each stratum weighed up to 500 g and put in a special
naylon bag, labeled and transferred to the laboratory.
Soil samples were put in Tullgren funnels for at least 24
hours to complete mite's extraction. The collected mites
were examined by an  ordinary  binocular
stereomicroscope and mounted in Hoyer's medium,
Mites were identified according to Krantz (1978) and
Zaher (1986).

Seil analysis

Determination of Electrical Conductivity (EC), pH,
soluble anions and other cations and organic matter
content (OM) in about 5g soil taken from each site were
analyzed according to (Richard, 1954 and Jackson,
1958). Heavy metais (Cd, Cu, Pb and Ni) were analyzed
by the total adsorbed metals (5 gm soil from each
sample was digested with 25 ml DTPA), using
Inductively Coupled Spectrometry Plasma (ICF), modei
2- Jobin Yvonne.
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Statistical analysis

The community structure of soil mites were
analyzed using abundance as mean +SE. One way
ANOVA and Duncan's multiple tests were used to
analyze the differences between abundance of mite
groups and soil types. All statistical tests were
performed by using the software packages SPSS 12.0.0
(USA).

RESULTS AND DISCUSSION

Soil analysis

Physical and chemical properties and heavy metal
determination of the soil under investigation were
showed in Tablel, Data indicated that the soil pH values
ranged between 7.2 and 7.7 while electric conductivity
{(EC) ranged between 0.82 and 1.23 dSm . The mean
values of organic matter (OM) percentage ranged
between 1.93 and 2.4 %. Low organic matter content
may be due to that no organic manures were receiving,
and it has influence on soil propertics and having
significant effects on soil fertility, On the o¢ther hand,
saturation percentage (SP) ranged between 10 % and 22
%.

With regard to heavy metals determination (Cd, Cu,
Pb and Ni), data showed that heavy metals recorded in
moderate concentrations in the soil (Table 1). While the
maximum acceptable concentration of cadmium in soils
is 5 m kg, the cadmium content varied from 0.023 to
4,59 m kg™'. The mean value for copper ranged between
0.19 and 11.24 m kg™' within all investigated sites. Lead
content not exceeds the maximum acceptable
concentration in uncontaminated soil in  Egypt
(Aboulroos et al. 1996) in sites 1 and 3, the mean values
ranged between 0.02 and 2.89 m kg''. In general, all
heavy metals levels at all studied sites are relatively
high in sites 2 and 4, and are also considerably higher
than the other levels recorded in Egypt by Aboulroos et
al. (1996).

Abundance and community structure;

During sampling in the four study sites, 35609
individuals of soil mites belong to four souborders were
obtained; Oribatida, Actinedida, Gamasida, Acaridida.
However, the Oribatid mites obviously constituted the
highest percentage of the total mite fauna, constituted
40 % in the four soil types. Acaridid mites were much
less in their number were constituted 9.5 % of the total
soil mites. Both Actinedida and Gamasida composed a
smaller fraction than oribatid mites (Table 3). EL-Kifl
(1957) reported that the soil mites in a cultivated land in
Giza made up a largest fraction of the total arthropods,
especially in clay loams soils. Abou Korah et af,
(1985), found that Astigmata came the first followed by
Cryptostigmata, while Mesostigmata and Prostigmata
were the last two groups in okra field.

Soil mites abundance was significantly highest in
site 3 (P<0.05). The highest percentage of oribatid mites
were 41.4 % in the site 3 s0il and it was (4643 ind. /500
g soil) in the site 1 , which representing 55.5 % of total
s0il mites but their lowest population was (1945 ind.
/500 g soil) observed in site 4. There was a significant
difference in mean abundance of oribatids among

different types of soil (P < 0.05; F=13.58). Their mean
total abundance of soil oribatid mites were significantly
higher in site 3 (50.9 + 5.1) compared to site 4 soil (18.0
+ 0.9) (P< 0.05) (Table 4).

Actinedid mites were constituted 30.2 % of the total
soil mite and the mean population was significantly
higher in site 3 ( 35.2 + 4.9) in compared to site 4 (17.9
+ 1.5} (P<0.05). Gamasid mites were the lowest
population (1025 individuals) in site 1. On the other
hand, Acaridida constituted the lowest value among soil
mite's groups, representing 8.8 % of the total soil mites.
Their mean abundance was significantly higher in site 3
soil (14.6 = 2.6) (P<0.03) than site 1 soil (1.9 = 0.1).
The low diversity of soil mites might be due to the
chemical composition and physical analysis of the soil
that can influence on the abundance and diversity of soil
mites (El-Sharabasy et al., 2008).

Monthly variation:

Temperature and relative humidity were the most
important factors regulating of microarthropod
abundance and diversity (Noble er al. 1996). Results
showed that abundance of soil mites varied significantly
from month to month in different soil types (Table 2). In
general, the highest mean abundance was recorded in
April 2009 (125.9 + 22.7) while, the lowest abundance
was recorded in September 2009 (58.7 + 4.0), (P<.005,
F=2.72). In site 3, it constituted the largest fraction of
soil mites was (263.8 + 86.9) during February 2009 but
decreased to the lowest value (39.4 + 3.2) during June
2009. While in site 4 soil, the lowest mean of soil mites
was (29.7 + 1.6) during November 2008 then it
increased to (71.9 + 3.2) during July 2009. In site 1, the
maximum mean abundance of them was 191.7 + 43.0
during April but it decreased minimally to (394 + 3.2)
during August 2009. But, in site 2, their mean
abundance was low during November 2008 (39.1 + 2.4)
and increased to (136.0 + 53.0) during July 2009. There
was significant effects of monthly variation on mean
total abundance of soil mites in site 1, (P<0.000, F=
6.13). This agrees with the finding of El-Sharabasy
{2010) who found that the highest population density
was recorded in December — February in both litter and
soil, while the lowest density was recorded in May —
July in soil. El-Kifl ef al, (1974) found that oribatid
mites tended to decrease during the summer months and
to increase during spring and autumn. They found also
that the maximal monthly of oribatids were noticed in
September, while the minimal means were noticed in
June.

Mahmoud (1999) found that the highest population
density of soil mites was recorded during spring and
autumn while the lowest one was occurred during
summer and winter. Also, EI-Kady and Bahgat (2000)
found that the highest abundance of soil mites in North
Sinai was recorded during winter months, while the
lowest population was during summer months,

Soil depth:

From data obtained on the vertical distribution of
soil mites (Table 3) , it could be noticed that in the four
soil types, mites could found were more dominating in
litter in sites 2,3 and4 (1099 + 14.5, 2135 + 31.2



Table (1): Soil properties and heavy metals analysis of the soil in the different studied sites.

Analysis of the soil extract

. o Anions Cations Size fraction Heavy metal analysis
Sttt PH SPY EC OM a0t ol Ca? Mg® Na K Sand St Gy ° "Td__Cu__ P W
1 720 1800 082 193 600 160 061 440 220 059 102 81.00 100 1800 SL 0023 0.19 05 007
2 768 2100 1.02 220 760 160 052 500 300 0.4 1.74 4300 3300 1900 SL 2N 262 176 1352
3 779 2200 123 240 560 140 534 7.00 400 034 1.00 6850 750 2600 SCL 02 025 002 072
4 753  10.00 101 210 7.00 120 190 620 290 100 120 6600 750 2400 SCL 459 1124 289 189
Uncontaminated soil 0.014 186 117 1.56
EC = Electrical conductivity, SP = Saturation percent, OM= Organic matter, SL = Sandy loamy
SCL = Sandy clay loamy
Table (2): Monthly variations of mean abundance (M +SE) of soil mite suborders in the four studied soil types from October 2008 to September 2005.
Sites  Soil mites Months
Oct. 2008 Nov. Dec. Jan. 2009 Feb. Mar. Apr. May June Jul. Aug, Sep.
Oribatida 26,138 247453 628+159 572469 1438438 564226 1125478 55048.8 42391 248£39 143%13 247431
1 Actinedida 11317 28.0+8.0 13321 192427 624169 240249 544138 14579 135456 113220 14221 157425
Gamasida 5108 6610 72+10 107226 8120 35403 12.4+27 13.5£19 195+£3.2 11,026 85=x1.1  7.8+£1.1
Acaridida 1,705 0.9 +0.3 1.3+£0.5 0.6+0.3 2.1+0.5 29406 40+1.2 0904 15206 2.2+04 1.5+0.5 33206
Oribatida 159+3.1 13815 158+£1.7 207428 25528 32121 14919 262434 195£3.1 101.9x443 49.1+66 14020
2 Actinedida 220233 13.0+£1.6 187+3.0 229435 99+15 11.0£16 12026 27975 75720 8617 334z 10.0 £1.8
Gamasida 13522 9009 12718 178425 13912 11208 14027 17739 60214 211266 146+24 11.0£17
Acaridida 50+12 3907 115429 90419 12530 20645 7739 59x14 33%1.0 42+09 2.7+07 6.0£1.6
Oribatida  63.3 £15.6 101.7424.3 16.7+4.7 12.2+1.5 10504356 67.0£13.7 56.8+15.1 249431 152443 58.8+13.6 342438 3554169
3 Actinedida 8.0x1.7 11.4+£39 4224103 58388 80.5+30.8 58.5+£20.0 8554345 254442 124426 182441 9316 13.7425
Gamasida  23.5£53 43.9+£129 8.5+1.3 14.0443 41.047.0 18.0£3.0 203293 142432  7.5x1.8 428+11.8 163129 145%1.8
Acaridida 19.9+8.0 19.747.7 3.40.8 1.7£0.6  38.7x17.9 3124115 36.2+16.2 47+l4 129448 35209 2.8+0.5 2.7+0.7
Oribatida 12,5415 123 +1.3  28.7+£3.1 12.9+1.3 15.3+1.0 33.0+3.3 14.8£2.5 10.5£1.7 269437 17.5+2.8 18.7£2.1 13.9+1.4
4 Actinedida 12.4+23 10.2£1.1 12.9£1.8  14.5+2.0 11.9+1.5 14.3+14 37106 455488 12.2+2.0 13.3+1.7 145+1.9 16.5+23
Gamasida  7.3x1.2 5.0+1.0 1234£2.1 9419 115428 16025 1L1£1.9 12.1x1.6 15416 320462 23.1+46 22.110.6
Acaridida 3907 24206 5609 85%19 9.2 £1.6 54£1.5 5.5+1.5 4.0+1.1 7.0£26  4.109 1.3+0.4 2.7 0.6
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Table (3): Mean abundance (M + SE) of scil mites in relation to soil depth in the four studied soil types.

. R Depth
Sites Soil mites Litter 0-10 cm 10 -20cm
Oribatida 119+£1.2 63.7 £8.1 534 +69
Actinedida 30.5 £6.3 250 £56 150 £3.3
1 Gamasida 109 £1.1 11.1 +£1.2 6.5 £038
Acaridida 2.0 04 2.1 £0.3 16 £02
Total 55.36.8 1019 12.5 76.59.2
Oribatida 44,2 +£12.1 264 +£2.8 169 +1.2
Actinedida 289 +£6.5 27.1 £4.7 [2.1 £2.0
2 Gamasida 162 +1.7 155 =14 87 +0.8
Acaridida 7.0 £10 92 +14 67 £1.5
Total 96.34.5 78243 44.4 2.6
Oribatida 81.7+13.0 429 +38 28.1 £33
Actinedida 50.2+11.3 37.8 £ 84 179 £3.0
3 Gamasida 234 £3.7 25.7 £4.0 172 £238
Acaridida 24,7 £6.0 16.5 = 4.6 27 £04
Total 18032 122.9 8.3 65.94.6
Oribatida 134+1.2 229 +1.8 177 £ 1.1
Actinedida 227+34 197 £2.7 1.5 £ 1.0
4 Gamasida 164+19 14.4 +1.2 13.6 +2.1
Acaridida 5.0 £0.6 58 £ 07 39 +£038
Total 62.8 46.7

and 63.9 + 3.1 , respectively) except in site 1, their
mean abundance decreased to (64.0 + 6.8), while the
layer between (0 — 10 cm) below the soil surface
contained a small proportion of mites. The third layer
(10 -20 cm) below the soil surface contained the smaller
magnitude of soil mites. Results showed that abundance
of soil mites varied significantly from litter and other
soil depths in different soil types. The highest mean
abundance recorded in litter was (112.8 + 10.1) while,
the abundance of soil mites recorded in the soil depth
(0-10 cm) was (79.9+ 4.1) higher than their mean
abundance in other soil depth (10-20 cm) (54.6+ 2.9),
(P<0.05, F=19.91). There were significant effects of soil
depth on mean abundance of mites in three soil types.
The highest population number of soil mites was found
in the litter layer and soil surface (EI-Kifl ef al., 1974,
Jing er al,, 1999), where these layers contained higher
proportion of nutritional materials in addition to proper
soil particles as clay and silt.

In general, it is very hard to explain the seasonal
fluctuations in soil mites. The distribution is affected by
two factors which are classified into direct and indirect.
The direct ones are the environmental factors (air, soil
temperature, soil moisture and rainfall) and soil quality,
while the indirect factors are those corresponding to
choice of microhabitat, food and the relation between
individuals (Zaki, 1992).
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