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ABSTRACT

This investigation was carried out to throw light on the occurrence and distribution of mites inhabiting soil planted with
onion and garlic plants during the season 2009-2010 at Sharkia Governorate. Twenty three species belonging to four
suborders were collected. Actinedida was represented by six families, Gamasida (5 families), Oribatida (3 families) and
Acaridida (one family). Results cleared that Actinedida and Oribatida were the most dominant in onion and garlic soils,
contributing by 35.16 and 41.38 % of total mites, respectively. Furthermore, December seemed to be the most
numerical compared with other tested months. Data also, demonstrated that soil mites diversity was positively related to

both organic matter and N”.
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INTRODUCTION

Onion, Allium cepa L. and garlic, Allium sativum
L. are main crops in Egypt for local consumption
and exportation.

Soil is an important component for monitoring
sustainability of land use in relation to the
conservation of natural resources, blodlver51ty of
ecosystems and biosphere processes.

Mites are one of the most abundant members of
soil arthropods (95 %) of all individuals (Behan
et al., 1978 and Seastedt, 1984). Their importance
for soil fertility is well established (Crossley, 1977
and Heneghan ez al., 1998). Also, mites affect soil
decomposition by feeding on microbes and debris,
as predators, omnivores, and plant feeders (Kethley,
1990 and Walter & Proctor, 1999). Soil mites are
often used as significant indicators of soil quality
and soil health (Valerie, 1999 and Ruf ef al., 2003).
Population abundance of mites in soil vary
according to various environmental factors (Sanyal
& Bhaduri, 1982 and Tousignant & Coderre, 1992).

Thus, the objective of this study aimed to throw
lights on soil mites inhabiting soils of the two crops;
onion and garlic at Sharkia Governorate. Monthly
fluctuations of soil mites were also investigated.
Moreover, the relationship between the abundance
of soil mites and some physical and chemical
properties of soil planted with onion and garlic
plants were investigated.

MATERIALS AND METHODS

Sampling:

The present study was carried out on onion, A.
cepa and garlic, 4. sativum tields at Zagazig district,
Sharkia Governorate during 2009- 2010 season. Soil
samples were weekly taken (December 2009 o

March 2010) from the top soil layer (0-20 cm.) using
a steel core for sampling (5 cm diameter). Soil mites
were extracted using Tullgren funnels. Identification
was carried out according to Krantz (1979) and
Zaher (1986).

Data analysis:

The community structure of soil mites was
analyzed using abundance and dominance
percentages. Species diversity was expressed by the
Shannon-Wienner Index (H') and the evenness (J')
was calculated by Pielous (J') according to Pielou
(1984):
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S, the first species;
P, the proportion of first species.

Soil analysis:

Organic matter content, pH and soluble cations
(N*, P", K" and Ca"") in about 5 gm soil taken from
the study area were analyzed according to Richard
(1954) and Page et al., (1982).

RESULTS AND DISCUSSION

The total identified individuals of soil mites
represented by four suborders; Gamasida,
Actinedida, Acaridida, and Oribatida extracted from
soil samples cultivated by onion and garlic plants
were presented in Table (1).

Gamasida: A total number of 32 and 38 mite
individuals were recorded in soil samples for onion
and garlic, respectively. However, family Laelapidae
was represented by the highest number of species
(3 species) in garlic soil, rhodacarid mites were tne
most abundant number recorded 20 individuais
representing 52.63%. Whiie. Ascidae was the most
numerous family representing the highest number of
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Table (1): Abundance and dominant of soil mite
suborders inhabiting onion and garlic soils during
2009-2010 season at Sharkia Governorate

Siibandians Abundance ‘ Dominance %
Onion  Garlic Onion  Garlic
Gamasida 32 38 25.00 32.76
Actinedida 45 26 35.16 2241
Acaridida 13 4 10.16 345
Oribatida 38 48 29.69 41.38
Total individuals 128 116
mites (14 individuals) inhabiting onion soil

recording 43.75 % dominance; Uropodidae was the
least dominant one in the soil of both crops that
recorded zero and 2.63 %, respectively (Table 2).

Actinedida recorded the largest number of
families (six families). Pygmephoridae recorded the
highest dominance percentages of mite individuals
in the two tested crops, onion and garlic compared to
other families (93.33 and 65.38 %), respectively, by
the presence of Pygmephorus zeai Yousef &
Kandeel. On the other hand, Tarsonemidae and
Siteroptidae were the least dominant families in
onion soil, whereas, Eupodidae was the least one in
garlic soil, recording zero individual (Table 2).

Acaridida was the least recorded suborder which
represented by only one family (Acaridae) having
two species. Rhizoglyphus robini Claparede was
12 and 3 individuals, and 9231 and 75.00%,
dominance in soil cultivated by onion and garlic,
respectively, while the second species, Tyrophagous
putrescentia  (Schrank) was 7.69 and 25.00%
dominance (Table 2).

Oribatida was represented by three families.
Oribatullidae  was the most dominate family
recording 42.11 and 47.92 % in onion and garlic
soils, respectively. Zygoribatula tritici El-Badry &
Nasr was the most dominant species in soil of both
crops recording 34.21 and 41.67%, respectively. In
the contrary, Oppia bayoumii Shereef & Zaher and
Oppiella egyptiaca El-Badry & Nasr were the least
recorded species in onion and garlic plants (Table 2).

Generally, suborders Actinedida and Oribatida
were the most dominant recording 35.16 and 41.38
% of the total mites extracted from soil cultivated by
onion and garlic, respectively. The least category
was obtained by Acaridida which recorded 10.16
and 3.45 % of the total mites, respectively. P. zeai
was the most abundant species extracted from onion
soil (42 individuals), while R. roseus; Z. tritici and
Phthiracarus sp. were the most abundant species
that recorded the same value (20 individuals) in
garlic soil (Table 2).

Data in Tables (3 & 4) revealed that the number
of soil mites inhabiting garlic soil was more than
that recorded in onion soil represented by 19 and

16 species, respectively. The diversity of soil mites
expressed by Shannon index (H'), while richness by
Evenness (J'), in soil grown with garlic recording
2.38 and 0.809, respectively, were higher than those
obtained with onion soil, 2.23 and 0.802,
respectively. In despite of the number of soil mite
suborders observed at onion and garlic soil gave the
same value (four suborders), the total mite
individuals recorded in onion soil (128 individuals)
was more than in garlic soil (116 individuals)
resulting the increase in diversity and Evenness
(1.34 and 0.964, respectively), in the case of onion
than in garlic soil (1.2 and 0.863, respectively),
(Table 4).

As a general trend, both diversity and Evenness
were positively correlated with number of mite
species.

Monthly density of mites inhabiting with soil of
onion and garlic plants:

Results in Figures (A & B) show the distribution
of four major mite suborders inhabiting soils of
onion and garlic plants from December 2009 till
March 2010. Monthly density of different mite
groups in onion soil varied irregularly (Fig. A). The
highest populations were recorded in December and
January for Actinedida (19 individuals/500 gm soil)
and Acaridida (5 ind./500 gm soil), respectively,
while it was minimum in March (1 and zero ind./500
gm soil respectively).

On the other hand, Oribatida and Gamasida were
more abundant during March (18 ind. / 500 gm soil)
and February (16 ind. / 500 gm soil), respectively.
Whereas, the lowest numbers were observed in
January (3 ind./500gm soil) and February (2 ind./500
gm soil), respectively. -

The maximum numbers of Oribatida, Actinedida
and Gamasida that extracted from garlic soil were
observed in December recorded 19, 18, and 13
individuals / 500 gm soil, respectively, followed by
gradual decrease in population till reaching its
minimum in March (3, 4 and zero ind./500 gm soil,
respectively). While Acaridida recorded (2, zero,
1 and 1 ind./S00 gm soil) on December, January,
February and March, respectively (Fig. B).

Soil analysis:

Properties of soils cultivated by onion and garlic
plants were shown in Table (5). Organic matter %
was lower in onion soil recorded 0.62%, where it
was 0.65% in garlic soil. In contrary, values of pH
recorded 7.53 and 7.34 for onion and garlic,
respectively.

As the values of cations Ca™" and K' were
increased in onion soil than in garlic soil which
recorded 99.30 & 72.00 pg/gm soil and 2093 &
61.00 pg/gm soil, respectively. Meanwhile, N™ and
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Table (2): Abundance and dominance of soil mite species associated with onion and garlic plants during
2009-2010 season

Sub. Speci Abundance Dominance (°o)
order pecies Onion  Garlic  Onion Garlic
Parasitidae Oudemans
Parasitis sp. 0 5 0 13.16
Rhodacaridae Oudemans
Rhodacarus roseus Oudemans 13 20 40.63 52.63
Ascidae Voigts & Oudemans
3 Gamasellodes sp. 4 0 12.5 0
@ Protogamasellus denticus Nasr 10 5 31.25 13.16
g Laelapidae Berlese
O Androlaelaps sp. 4 4 12.5 10.53
Hypoaspis baloghi Shreef & Afifi 1 2 313 526
H. arabicus Hafez, El-Badry & Nasr 0 1 0 263
Uropodidae Berlese
Urodiaspis aegypticus Ahmed 0 1 0 263
Eupodidae Koch
Eupodes Koch 1 0 2.22 0
Cunaxidae Thor
Cunaxa capreolus (Bereles) 1 0 222 0
5 Pseudocunaxa simplex (Ewing) 0 2 0 7.69
= Stigmaeidae Oudemans
@ Agistemus exsertus Gonzalez 1 3 2:22 11.54
5 Siteroptidae Mahunka
= Siteroples sp. 0 1 0 3.85
Pygmephoridae Cross
Pygmephorus zeai Yousef & Kandeel 42 17 93.33 65.38
Tarsonemidae Kramer
Stenotarsonemus sayedi Zaher & Kandeel 0 3 0 11.54
<
;‘é Acaridae Leach
= Rhizoglyphus robini Claparede 12 3 92.31 75.00
& Tyrophagous putrescentiae (Schrank) 1 | 7.69 25.00
Oppiidae Grandjean
Oppia bayoumii Shereef & Zaher 0 4 0 8.33
. O. sticta Popp 5 1 13.16 2.08
b= Oppiella egyptiaca El-Badry & Nasr 9 0 23.68 0
E Oribatulidae Thor
5 Zygoribatula tritici E1-Badry & Nasr 13 20 3421 41.67
Scheloribates zaheri Yousef & Nasr 3 5 7.89 6.25
Phthiracaridae Perty
Phthiracarus sp. 8 20 21.05 41.67

Table (3): Number of species (S). species diversity
(Shannon index, H") and evenness (J') of soil mite
communities under different habitats

Habitate
Onion Garlic
Number of species (S) 16 19
Shannon index (H") 2.23 2.38
“Evenness (J') 0.802 0.809

Table (4): Number of suborders, species diversity
(Shannon index H') and Evenness (I} of soil
mites under different habitats

Habitats
Onion Garlic
Number of mite suborders 4 4
Shannon index (H') i+ ] 20 '
Evenness (J') 0.904 0863
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Table (5): Soil properties of both onion and garlic plants at Zagazig district, Sharkia Governorate

s i Soil

Characteristic Onion Gatlic
Organic matter, % 0.62 0.65
pH 7.53 7.34
Ca"" (ug/gm soil) 99.30 20.93
N" (ug/gm soil) 82.60 90.60
P* (ug/gm soil) 1.06 1.55
K" (uEq x 10°/gm soil) 72.00 61.00
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Fig. (A): Monthly density of soil mites inhabiting onion plants during December 2009 - March 2010.
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Fig. (B): Monthly density of soil mites inhabiting garlic plants during December 2009 - March 2010.



P’ recorded 82.60 & 90.60 pg/gm soil and 1.06 &
1.55 pg/gm soil for onion and garlic, respectively.

Twenty three species belonging to 15 families
and four suborders were identified in soil grown
with onion and garlic. Similar results was obtained
by Abd El-Halim (1998) who recorded 18 mite
species belonging to 14 families and four suborders
associated with three onion varieties. He added that
Actinedida was the richest one. Also, El-Sharabasy
et al., (2008) collected soil mite species from
different orchards being, Actinedida and Oribatida
were the most dominant in onion and garlic soils,
respectively. Among mite suborders occurred in
soils, Krantz (1979) found that Oribatida was the
most abundant. The difference in soil mite species
and individual numbers may be based on host plant.
Stork and Eggleton criteria (1992) used soil mites as
indicators of soil quality.

The number of mite species inhibiting in garlic
soil were more than in onion soil causing the
increase of diversity and Evenness in garlic soil.

The low diversity of soil mites in soil grown with
onion than with garlic may be explained by decrease
its contents of organic matter and N*. There is a clear
match between mite diversity and organic matter
because it's direct effects as food or support of food
for mites. Qin et al., (2004) reported that, the higher
the organic matter and total N” in soil, the greater
the species of Gamasida and the highest in their
population. Ducarme and Lebrun (2004) and
Barbercheck ef al, (2009) reached the same
conclusion regarding the group diversity of soil
mites.

In onion soil Actinedida, Acaridida, Gamasida
and Oribatida recorded the highest mite populations
in December, January, February and March,
respectively, whereas reached their maximum
populations in December in garlic soil. These results
are in harmony with that of Perdue and Crossley
(1990). Furthermore, Kandil et al., (1997) concluded
that all soil mite species extracted from some onion
varieties reached their maximum in February and
March.

Leetham & Milchunas (1985) and Zaki (1992)
found that distribution of soil mites affected by two
factors which are classified into direct and indirect.
The direct ones are the environmental factors and
soil quality, while the indirect factors are those
corresponding to choice of microhabitate, food, root
biomass and the relation between individuals.

In general, organic matter, N" and P* were higher
in garlic soil than onion soil. Reversely, pH, Ca™
and K* were more in onion soil than garlic soil. It is
probably that, the occurrence and distribution of soil
mites were attributed to the different properties of
the two tested soils.
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The onion soil has higher pH than it is obtained
from garlic soil. The regression of the diversity of
soil animals and soil environment showed that the
size of soil fauna was decreasing with increasing soil
pH (Bo et al., 2007). Also, Qin et al., (2004) found
that, the species of Gamasida tend to live in slightly
acid habitats.

Acaridid mites in onion soil constituted the
higher abundant population in comparison to garlic
soil, that may be due to increase its contents with
potassium (K"). Potassium sulfate plus urea
significantly increased Acari population density in
fodder beet soil compared to those treated with urea
only (Rady ef al., 1997).

In the same direction, Sjursen ef al., (2005)
reported that Actinedida and Acaridida increased in
soil with increasing fertilization by N.P.K.

Elevation the amount of Ca"” that presented in
soil grown with onion more than in garlic soil
probably gave another elucidation for decreasing
oribatid and gamasid mites inhabited with onion soil
than in garlic. Seniczak et al., (1999), studied the
effect of Ca'" deposition produced a cement and
lime factory in Poland on soil mites in young Scots
pine forest. In the treated plots, the oribatid and
gamasid mites number was lower than in the control.

As a general trend, application of soil
management  practices impacted soil fauna
population by altering the quality and quantity of
plant litter inputs and by influencing the soil
microhabitat in terms soil physical and chemical
qualities (Bardgent & Cook, 1998).

So, among all soil animal groups, soil mites are
the best bio-indicator in terms of soil quality and soil
health because of its relatively short life span, the
ease of collecting them in the field and its sensitivity
to land use changes.
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