Population Fluctuations of Mites Inhabiting Three Kinds of Animals' Manure
in Two Locations in Egypt
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ABSTRACT

Monthly population fluctuations of mites inhabiting
cattle manure, sheep manure and poultry manure in Abees
and Abo-Hommous representing Alexandria and Beheira
Governorates respectively in Egypt were studied.

Population densities of the four mite suborders
fluctuated from a month to another all year round in the
three types of manure concerning the two locations of
study and occurred in this descending order; Acaridida,
Gamasida Oribatida and Actinedida in cattle manure in
both locations. On the other hand, they were in the
descending order; Acaridida, Actinedida, Gamasida and
Oribatida in sheep and poultry manures, in both locations.

There were significant differences among the mean
numbers of mites in certain months of inspections in all the
suborders in the different manure types and locations
except suborder Actinedida in cattle and sheep manures in
Abo-Hommous.

No significant correlation was found between mean
mite numbers of any two suborders in the three manure
types and the two locations except strong positive
correlations only between oribatid mites and gamasid
mites moreover, between Actinedid mites and acaridid
mites in cattle manure in Abees.

No significant correlation was found between mean
mite numbers of any suborder in the three manure types
of the two locations and air temperature, relative humidity
or percentages of manure moisture content.

Key words: Cattle, sheep, poultry manures' inhabiting
mites.

INTRODUCTION

The acari exhibit various associations with other
organisms, phytophagy; predation and parasitism to
intricate commensal and phoritic relationships (Evans et
al., 1961).

In Egypt, the farmers add manure to soil for
fertilization. Manure improves the chemical and the
physical properties of soil (Pizzeghello et al. 2011).

Manure is regarded as a suitable media for certain
insects and mites. Mites have colonized almost every
terrestrial, marine and fresh water habitat known to man
(Krantz, 1978).
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The knowledge of distribution and abundance of
manure fauna as part of the structure of an ecosystem is
very important in order to understand the dynamics of
any ecosystem. Manure mites are of a great biological
importance both in natural and in cultivated soils. Much
attention has been paid to soil fauna.

The factors causing manure mites to aggregate are
still unknown. Generally, such a distribution might be
explained by several factors, e.g. the clustering of eggs,
the choice of microhabitats which are particularly
suitable as a result of local conditions, such as the soil
type and quality, vegetation cover, soil temperature and
moisture, seasonal and monthly average temperatures,
relative humidity and rain fall (Edwards and Lofty,
1971; Butecher et al., 1971; Usher, 1976 and Zaki,
1983).

Therefore, the aim of the present study is to survey
the commonly known four mite suborders (Gamasida,
Actenidida, Oribatida and Acaridida) inhabiting cattle,
sheep and poultry manures in two governorates;
Alexandria and Beheira. Besides, studying the effect of
prevailing air temperature, relative humidity and
manure moisture on the beneficial and harmful
populations of inspected mites existed in the above-
mentioned manures.

MATERIALS AND METHODS

1- Field studies:

Field studies were carried out under the prevailing
conditions in two different locations; Abees and Abo-
Hommous representing Alexandria and Beheira
Governorates respectively. The survey extended
through out the elapsed period from January up to
December 2008.

The experiments were conducted to survey certain
mite species inhabiting three different types of farm
manure, i.e. cattle manure, sheep manure and poultry
manure. Furthermore, the influences of some
environmental factors on the distribution and abundance
of manure mite populations associated with these
manure types at the two localities were explored and
studied.



382 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 32, No. 4 OCTOBR- DECEMBER 2011

Three Manure samples (replicates) of about one Kg.
for each were picked up at 0-20 cm depth at monthly
intervals from each of the selected manure types; cattle
manure, sheep manure and poultry manure.

The collected samples were placed in plastic bags,
each was marked by a label denoting the date, the
location, thetype of manure and miscellaneous
observations. A total of eighteen monthly samples of
manure representing the three types of manure in both
localities under consideration were collected and taken
immediately to laboratory of Plant Protection Dept.,
Faculty of Agriculture (Saba Basha), Alexandria
University for mites extraction all - year - round.

2- Data of environmental factors:

During the ecological studies, data of meteorological
factors mainly, air temperature(°C) and relative
humidity (R.H.%), were obtained from the
Meteorological Stations at Alexandria and El-Beheira
provinces (Table 1). Identification of mite species was
made at the laboratory of Economic Entomology &
Agricultural Zoology Dept., Faculty of Agriculture,
Shebin El-Kom, Menoufia University.

In addition, about 100 g. of manure samples from
each inspected manure type in both localities were
monthly collected to determine the manure moisture
content during the whole year of investigation (Table
D).

Moisture content (%)= [Wet weight— Dry weight /
Wet weight] x 100.

3- Laboratory studies:

Extracted individuals of the four mite suborders
(Gamasida, Actinedida, Oribatida and Acaridida) were
counted and isolated from the extracted mixture that
contains different arthropods. Then, mites were
transferred to small pots using a very fine camel hair
brush (000). Transferred mite individuals were covered
with drops of lactic acid then, lift for a period of 1 — 2
weeks to be cleared up. Permanent mounted specimens
were dried at 50° C for 3— 4 weeks then, they were
ready for identification under microscope. Preparations
were made according to Grandjean (1949) and applied
by Zaki (1983),

More than 1000 specimens from different manure
types and locations under consideration were mounted
and identified using the taxonomy keys of Mahunka
(1972), Krantz (1978), Balogh and Mahunka (1983) and
Zaher (1986).

4- Statistical analysis:

Data were subjected to the analysis of variance test
(ANOVA) with mean separation at the 5% levels of
significance. Computer Programs Costat and Duncan’s

multiple range tests were used to compare the average
numbers of mites in the twelve months of inspection.

Statistical correlation analyses between mite
numbers and environmental factors(air temperature,
relative humidity and manure moisture) were calculated
and discussed.

RESULTS AND DISCUSSION

1. Population densities
1.1. Mites inhabiting cattle manure

Data presented in Table 2 indicate the calculated
mean numbers of each mite suborder inhabiting cattle
manure as a monthly record.

1.1.1. In Abees, Alexandria

Population densities of gamasid mites increased in
two months, March and November, The higher peak
was recorded during spring season in March giving a
mean number of 26.33 gamasid individuals. This result
agrees with Mahmood and Aldulaimi (1989) who
demonstrated the Acari from 96 samples of accumulated
cattle and horse manures in Baghdad, Iraq. They found
that mites were predominantly Mesostigmata.
Moreover, the highest number of species was recorded
from cattle manure during winter.

Population density of actinedid mites were the least
through the year. These results are with disagreement
with Stamatiadis and Dindal (1990) who revealed that
Prostigmata was the most abundant suborder in cattle
dung.

Population densities of oribatid mites had two peaks
in March and January, individuals were absent in
certain months. This result agrees with Stamatiadis and
Dindal (1990) found that Cryptostigmata was a
numerically minor community component in cattle
dung. However Roser-Hosch et al. (1981) found that
the groups Astigmata, Mesostigmata and Prostigmata
were relatively abundant and exhibited a characteristic
chronological pattern in cattle dung. On the other hand,
they encountered few mites of Cryptostigmata.

Acaridid mites inhabiting cattle manure were
comparatively the highest among the other inspected
suborders. This result disagrees with Stamatiadis and
Dindal (1990) who found that Astigmata was a
numerically minor community component in cattle
dung. High population densities were recorded in
January, March, October and November 2008 which
gave 69.33, 95.67, 112.33 and 303.33 individuals,
respectively.
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Table 1. Records of air temperature(°C), air relative humidity(R.H %) and manure moisture content(%) at 0-20 cm depth, during 2008

Mean air temperature "C & R.H. %

Manure moisture ( %)

Month Temperature (°C) R.H.(%) Cattle Sheep Poultry
Abees Abo-Hommous Abees Abo-Hommous Abees Abo-Hommous Abees Abo-Hommous Abees Abo-Hommous
January 13.50 11.5 67.0 72.0 20.9 52.33 18.9 10.76 27.6 18.99
February 12.45 12.5 67.0 72.0 56.37 60.69 65.33 4,78 8.57 15.26
March 15.75 15.5 65.0 70.0 97.9 53.86 51.45 1.12 30.79 5.23
April 16.55 248 56.0 68.0 34.34 46.90 54.43 8.34 9.78 10.35
May 15.00 22.0 63.0 77.0 9.48 36.11 22.37 6.67 20.4 8.12
June 25.35 26.5 66.0 63.0 42.67 70.56 38.67 9.12 35.68 6.23
July 27.30 289 74.0 75.0 3l.13 §1.01 30.79 17.12 7.89 AT
August 27.8 28.0 75.2 72.0 52.56 57.23 59.67 36.57 21.79 12.23
September  28.15 27.0 64.0 70.0 60.33 71.79 19.45 1.98 12.12 6.33
October 22.30 220 65.0 65.0 41.78 72.78 27.48 9.23 16.97 4.00
November 23.90 20.0 78.0 71.0 23.23 69.45 58.12 11.67 13.12 17.12
December 19.60 21.0 74.2 68.0 61.57 59.11 64.12 10.45 33.78 22.23

R.H. = Relative Humidity
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Table 2. Comparison among the interaction effects of months in the two localities on the population densities of the four mite suborders
inhabiting cattle manure during the year of 2008
Mean numbers of mites belonging to four suborders and their significance levels

M Gamasida Actinedida Ovribatida Acaridida Total
RS Abo Abo Abo Abo Abo-
Abees Hommous Abees Hommous i Hommous Abees Hommous Abees H
Jan 05.67b* 11.33bed 2.00ab 00.67b 0533 b 09.33a 6933 b 06.33 a 8233 b 27.67a
Feb 00.67b 05.00cd 0.00 b 00.00b 01.67b Q01.33¢ 02.67b 47.67 a 5.00 b 5400 a
Mar 26.33a 14.67bc 0.00 b 00.00b 12.67a 06.33b 95.67 b 39.00 a 134.67 b 60.00 a
Apr 07.33b 09.33bed 0.00 b 00.33b 00.67 b 01.00c 02.00b 106.35 a 10.00 b 117.00a
May 02.67b 00.33d 0.33 b 06.00ab 00.00 b 00.33¢ 19.00 b 2.00a 12.00 b 8.67a
Jun 00.00b 00.67cd 0.00 b 00.00b 00.00 b 00.00c 00.00 b 7.33a 0.00b 5.00 a
Jul 02.00b 20.33cd 0.00 b 00.00b 00.00 b 00.00c 01.33 b 83.00 a 3.33b 103.33 a
Aug 00.33b 00.33d 0.00 b 00.33b 00.00 b 00.00c 00.67 b 0.00 a 1.00 b 0.67 a
Sep 00.67b 02.33cd 1.33ab 02.67ab 01.67b 00.00c 0433 b 21.00a 2.00b 26.00 a
Oct 04.00b 02.33cd 0.00 b 00.00b 00.00 b 00.00c 112.33 b 12.67 a 11633 b 15.00 a
Nov 09.33b 01.00cd 4.00 a 00.00b 00.00 b 00.00c 303.33 a 11.00 a 316.67a 12.00a
Dec 01.67b 52.33a 2.00ab 06.67a 00.00 b 01.00c 39.67b 25.00a 43.33 b 85.00 a
Total 60.67 120.00 9.67 16.67 22.00 19.00 640.33 361.33 732.67 517.33
LSy s 8.23 12.28 2.2 5.2 5.48 1.78 125.49 97.22 125.58 104.67

*Means followed by the same letter(s) are not sigmi ficantly different.
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1.1.2. In Abo-Hommous, Beheira

The total mean number of gamasid mite individuals
occupied the second category of occurrence. There
were two minor peaks in March and July compared
with a high one in December (52.33 individuals).

Actinedida had the least means of mite numbers during
the year of study. Oribatid mites occurred in small
numbers in cattle manure during 2008. The highest
number was recorded in January. Acaridid mites were
the most abundant population among the four
suborders. The highest population was found in April
followed by those of July, February and March which
recorded 106.33, 83, 47.67 and 39 individuals,
respectively.

1.2. Mites inhabiting sheep manure

Data presented in Table 3 indicate the calculated
mean numbers of each mite suborder inhabiting sheep
manure as a monthly record.

1.2.1. In Abees, Alexandria

It could be observed that suborder Acaridida had the
highest population density among the four suborders.
Actinedid mites came in the second rank followed by
gamasid mites and oribatid mites which recorded the
least population density.

The abundance of gamasid mites in sheep manure
was noticed and recorded in low numbers during the
year. The population density had three peaks, in
January, May and July 2008 ranking the 1%, 3 and 2™
order, respectively.

The highest peak of actinedid mites population
density was recorded in June followed by that of
December. On the other hand, the least peak was
recorded in October.

The least population density, comparing the four
suborders was observed for the oribatid mite.

Acaridid mites population densities had an obvious
beak in December.

1.2.2. In Abo-Hommous, Beheira

The abundances of gamasid mite populations
inhabiting sheep manure were in a very low numbers
during investigation months.

Population densities of actinedid mites had two
peaks in January and October. Population densities of
oribatid mites occurred during January and February
only in very low numbers.

Acaridid mites had relatively high population
numbers among the four suborders. It could be observed
that there were four peaks of presentation in January,
May, August and October.

1.3. Mites inhabiting poultry manure

Data presented in Table 4 indicated the calculated
mean numbers of each mite suborder inhibiting poultry
manure as a monthly record.

1.3.1. In Abees, Alexandria

Population densities gamasid mites associated with
poultry manure had two peaks in February ( the higher)
and April. Population densities of actinedid mites were
found in a high number in September. The least
population density was in May which recorded 0.33
individuals. Actinedid mites disappeared in January,
February, March, October and December.

Oribatid mites had the least population density in
poultry manure. Relatively the population density was
high in January. The occurrence of acaridid mites
inhibiting poultry manure had the highest population
density among the four suborders.

These results agree with Geden and Stoffolano
(1987) who found that acaridid mites were the first
arthropods to become established poultry manure.
Results also agree with Rueda and Axtell (1997) who
found that the most common mites in commercial
broiler chicken houses were Acaridae. Population
densities of acaridid mites were recorded with three
peaks in March, May and November with means of
500.7, 208.7 and 358.0 individuals, respectively.

1.3.2.In Abo-Hommous, Beheira

Population densities of gamasid mite individuals
had the third values of occurrence with a few numbers.
The highest population of gamasid mites was recorded
in December.

There were two peaks of abundance for actinedid
mites in July and October (the higher).

Population densities of oribatid mites occurred in
low numbers all- year- round.

Population densities of acaridid mites were the
superior among the four suborders. The highest
population was found in March followed by November,
January and April which recorded 1025, 477.67, 419.67
and 313.67, individuals respectively.

2. Comparison among the population densities of the
four mite suborders inhibiting the three types of
manure.

Mean numbers of mites inhabiting the three
inspected manure types in Abees and Abo-Hummous
were subjected to the analysis of variance test with
mean separation at the 5 % level of significance.
Computer program Costat and Duncan's multiple range
tests were used to compare the averages of population
densities (Tables 2,3 and 4).
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Table 3. Comparison among the interaction effects of months in the two localities on the population densities of the four mite suborders
inhabiting sheep manure during the year of 2008
Mean numbers of mites belonging to four suborders and their significance levels

Month Gamasida Actinedida Oribatida Acaridida Total
Abees AT Abees LT Abees G Abees AT Abees LT
Hommous Hommous Hommous Hommous Hommous

Jan 21.67a 0.00Db 0.00Db 12.67b 0.00b 3.00a 13.33b 26.67a 35.00 be 4233a
Feb 1.67b 133D 0.67D 0.33b 0.33b 1.33b 2.00b 7.00a 467c 10.00 a
Mar 0.67b 0.67b 0.00b 0.33b 1.67b 0.00b 64.67b 2433a 67.00 be 2533a
Apr 0.67b 2.00D 0.00Db 0.00b 0.00b 0.00b 0.00b 11.00 a 0.67c 13.00a
May 9.67 ab 0.00b 0.00b 0.00b 0.00b 0.00b 0.00b 4433 a 9.67c¢ 4433 a
Jun 7.67 ab 0.00b 86.67 a 2.00b 0.00b 0.00b 15.33b 12.00 a 109.67b 14.00 a
Jul 13.33 ab 2330 3.00b 0.00b 10.33a 0.00b 1.00 b 233a 27.67¢ 4.67a
Aug 0.00b 0.00D 0.67D 0.00b 0.00b 0.00b 2.67b 5033 a 333¢ 5033 a
Sep 6.67b 0.33D 333D 0.33b 1.33b 0.00b 14.00b 333a 2533¢ 4.00a
Oct 1.67b 1.00b 7.00b 27.67a 0.00b 0.00b 3.33b 30.67a 12.00 ¢ 59.33a
Nov 4.00b 5.00a 0.00Db 27.67a 0.00b 0.00b 0.33b 11.67a 433¢ 4433 a
Dec 3.00b 0.33b 15670 8.00b 0.33b 0.00b 171.00a 19.67 a 190.00a 28.00a
Total 70.67 13.00 117.00 79.00 14.00 4.33 287.67 243.33 489.33 339.67

LSD 05 13.34 2.62 35.13 13.09 7.69 1.17 63.25 50.37 74.07 54.64

*Means followed by the same letter(s) are not significantly different.
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Table 4. Comparison among the interaction effects of months in the two locations on the population densities of the four mite
suborders inhabiting poultry manure during the vear of 2008
Mean numbers of mites belonging to four suborders and their significance levels

Month Gamasida Actinedida Oribatida Acaridida Total
Abees Ay Abees Abe- Abees Abe: Abees Abe Abees Abe-
Hommous Hommous Hommous Hommous Hommous
Jan 2.00d 0.33 ab 0.00d 0.00d 16.67a 7.67a 8.00b 419.67b 26.67b 427.67b
Feb 91.00a 1.00 ab 0.00d 0.00d 0.00b 0.00b 185.67 ab 164.00 be 276.67 ab 165.00 be
Mar 1533 ¢ 1.67 ab 0.00d 7.67 cd 0.00b 0.67b 500.67 a 1025.00 a 516.00a 1035.00 a
Apr 52.67b 0.67 ab 14.00 bed 19.33cd 0.00b 0.00b 25.67b 313.67 be 92.33b 333.67he
May 11.00 cd 0.67 ab 033d 6.33 1.33b 0.00b 208.67 ab 8.67c 221.33ab 15.67¢
Jun 10.67 cd 1.33 ab 9.33 bed 7.67cd 0.00 b 0.00b 567b 533¢ 25.67b 14.00 ¢
Jul 433 cd 0.00b 2033 be 52.00b 033b 0.00b 128.67 ab 12.33¢ 153.67 ab 6433 ¢
Aug 0.00d 0.33 ab 2567b 26.67 ¢ 0.00h 333b 130.00 ab 34.67 ¢ 155.67 ab 65.00 ¢
Sep 0.33d 1.33 ab 131.33a 0.00d 0.00 b 0.00b 0.00b 2.67c 131.67 ab 4.00 ¢
Oct 2.00d 6.33 ab 0.00d 82.00a 0.00b 0.00b 833b 53.33¢ 1033 b 141.67 be
Nov 5.00 cd 1.33 ab 8.33cd 3.33d 0.00b 0.00b 358.00 ab 477.67b 371.33 ab 48233 b
Dec 2.33d 1633 a 0.00d 2.33d 0.00 b 0.00b 286.33 ab 22733 he 288.67 ab 246.00 be
Total 196.67 31.33 209.33 20733 18.33 11.67 1846.00 2744.00 2270 2994 .00
LSDg s 10.73 13.97 15.55 18.05 2.01 2.95 363.65 316.54 365.77 311.61

Means followed by same letter(s) are not significantly different.
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3. Simple correlations between some environmental
factors and mite suborders.

Statistical correlation analysis between some
environmental factors and the calculated monthly
means of mites inhabiting the three types of manure in
the two locations are given in (Tables 5 and 6).

3.1.Correlation in Abees region, Alexandria

3.1.1. Correlations between the four mite suborders
inhabiting
cattle manure and some environmental factors

Strong positive correlations were found only
between oribatid mites and gamasid mites moreover,
between actinedid mites and acaridid mites. No
significant correlation was found between the other
pairs of suborder. No significant correlation was found
between any suborder and any environmental factor.

These results disagree with Cicolani (1983) who
found a relationship between rearing temperature and
duration of development from egg to adult in
Macrocheles subbadius (Berl.), which was found in
horse dung. The results are in agreement with those
found by Achiano and Giliomee (2006) who found the
predominant predator Macrocheles muscaedomesticae
(Scopoli) (Acarina: Macrochelidae) in manure at two
census sites in the Western Cape Province, South

Africa. M. muscaedomesticae showed a wide range of
temperature tolerance.

3.1.2. Correlations between the four mite suborders
inhabiting sheep manure and some environmental
factors

Population densities of gamasid mites were not
significantly correlated with the population densities of
any other suborder. On the other hand, no significant
correlation was observed between air temperature and
any mite suborder. Relative humidity had negative
insignificant correlation with the population densities of
actinedid mites. Manure moisture had no significant
correlation with the populations of the four mite
suborders.

3.1.3. Correlations between the four mite suborders
inhabiting Poultry manure and some environmental
factors

There was insignificant positive correlation between
the population densities of gamasid mites and the
population densities of acaridid mites. There were
insignificant negative correlations between the
population densities of the other pairs of suborders.
Moreover, there was no significant correlation between
any of the concerned environmental factors and the
population densities of any suborder.

Table S. Correlation coefficient values between the four mite suborders inhabiting cattle,
sheep and poultry manures and some environmental factors in Abees, Alexandria during

2008

Mg, Izzre Source of variance Gamasida Actinedida Oribatida Acaridida
Actinedida 0.048 ns
Oribatida 0.859%* -0.091 ns

Cattle Acaridida 0.430 ns 0.741%** 0.115 ns
Air Temperature °C -0.374 ns 0.043 ns -0.468 ns 0.312 ns
Relative Humidity% -0.1484 ns 0.504 ns -0.219 ns 0.424 ns
Manure Moisture % -0.632 ns -0.062 ns -0.471 ns -0.358 ns
Actinedida 0.056 ns
Oribatida 0.319 ns -0.119 ns
Sheep Acaridida -0.174 ns 0.095 ns -0.088 ns

Air Temperature °C 0.074 ns- 0.272 ns 0.349 ns -0.151 ns
Relative Humidity% 0.043 ns -0.043 ns 0.271 ns 0.239 ns
Manure Moisture % -0.671 ns -0.021 ns -0.195 ns 0.392 ns
Actinedida -0.216 ns
Oribatida -0.173 ns -0.161 ns

Poultry Acaridida 0.021 ns -0.346 ns -0.277 ns
Air Temperature °C -0.598 ns 0.549 ns -0.419 ns -0.241 ns
Relative Humidity% -0.387 ns -0.116 ns -0.057 ns 0.377 ns
Manure Moisture % -0.415 ns -0.309 ns 0.237 ns 0.201 ns

** = High significant at 1% level, * = Significant at 5% level and ns = Not significant.
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Table 6. Correlation coefficient values between the four mite suborders inhabiting cattle,
sheep and poultry manures and some environmental factors in Abo-Hommus, Beheira

during 2008
i\;;:ure Source of variance Gamasida Actinedida Oribatida Acaridida
Cattle Actinedida 0.507 ns
Oribatida 0.150 ns -0.144 ns
Acaridida 0.245 ns -0.252 ns -0.072 ns
Air Temperature °C -0.094 ns 0.054 ns -0.731 ns 0.145 ns
Relative Humidity% -0.049 ns 0.247 ns 0.114 ns 0.055 ns
Manure Moisture % 0.015 ns -0.425 ns -0.357 ns 0.055 ns
Sheep Actinedida 0.488 ns
Oribatida -0.197 ns 0.093 ns
Acaridida -0.452 ns 0.055 ns 0.009 ns
Air Temperature °C 0.007 ns -0.236 ns -0.717 ns -0.041 ns
Relative Humidity% 0.101 ns -0.294 ns 0.193 ns 0.212 ns
Manure Moisture % -0.020 ns -0.021 ns -0.080 ns 0.483 ns
Poultry Actinedida 0.054 ns
Oribatida -0.218 ns -0.166 ns
Acaridida -0.015 ns -0.299 ns 0.175 ns
Air Temperature °C -0.050 ns 0.378 ns -0.404 ns -0.591 ns
Relative Humidity% -0.369 ns -0.181 ns 0.191 ns -0.018 ns
Manure Moisture % 0.384 ns -0.408 ns 0.373 ns 0.087 ns

** = Highly significant at 1% level, * = Significant at 5% level and ns = Not significant.

3.2.1.Correlations between the four mite suborders
inhabiting cattle manure and some environmental
factors

There were not significant positive correlations
among the populations of gamasid mites and the
populations of resting three mite suborders while, there
were not significant negative correlations among the
populations of the other pairs of suborders.

Air temperature had positive not significant
correlations with the populations of actinedid and
acaridid mites, but negative not significant correlations
with gamasid and oribatid mites.Relative humidity had
positive insignificant correlations with the population
densities of all mite suborders, except gamasid mites.
Percentages of manure moisture were positively
insignificantly correlated with the populations of
gamasid and the acaridid mites, while they were
negatively insignificantly correlated with the population
densities of the actinedid and the oribatid mites.

3.2.2. Correlations between the four mite suborders
inhabiting sheep manure and some environmental
factors

Population densities of the four mite suborders had
no significant correlation with each other. On the other
hand, there were no significant correlation between the
population densities of gamasid, actinedid, oribatid or

acaridid mites inhabiting sheep manure and any of the
environmental factors.

3.2.3.Correlations between the four mite suborders
inhabiting poultry manure and some environmental
factors

Positive insignificant correlations were observed
between the population densities of gamasid mites and
the population densities of actinedid mites. Also,
between the population densities of oribatid mites and
the population densities of acaridid mites. Negative
insignificant correlations were observed between the
population densities of the other pairs of mite
suborders.

On the other hand, all the concerned environmental

factors had no significant correlation with the
populations of all mite suborders.
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