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ABSTRACT

The adopted investigation was carried out to study the populations ecology of associated

Mites with some stored onion and garlic varieties in certain localities at Alexandria and Quisna

tegions during the subsequent seasons of 2000 and 2001. The following points had been

#stablished and clarified:

1. The population density of acarid mites as a total numbers was the highest in both localities
and both seasons followed by actinedid mites and gamasid mites

2. The population density of acarid mites was the highest on all examined varieties of onion and
garlic crops.

3. The population density of gamasid mites as a total numbers in both stored onion and garlic
varieties took the second rank of occurrence during season 2000 in Alexandria region.

4. The population density of mites associated with onion and garlic varieties in season 2000 was
more than those in season 2001.

The population density as a total numbers of mites associated with stored onion and garlic -
varities in Alexandria region was more than that in Quisna region during both seasons.

The prevailing thermic conditions in Alexandria store are lower than that in Quisna store. On
the contrary, in Alexandria store the prevailing hygro-conditions are higher than that of Quisna
store. .

7. Effects of the recorded hygro-thermic conditions on the population dynamics of found mite
individuals varied considerably from region to ancther.

8. The variations in the population densities of the three mite suborders were correlated with the

differentiation in temperature and relative humidity factors as well as the species and varieties
of both crops.

Additional key words: Onion, gariic, mite suborders and species composition.

INTRODUCTION
. Mites of all kinds of stored products are very important economically,
primarily because they attack processed or finished goods which value
increases significantly as they move through the marketing channels. Likewise,
the pest control of stored product is proportionately high due to the expense of
packaging and complying with regulatory requirements, foreign and domestic
pesticide laws. The biological control reduce the cost by reducing the amount of
pesticides used (Bruce, 1982)
Stored onion and garlic crops are liable to be attacked by certain mites in
stores. Acarid mites damage food matenals and food products by feeding on
them and thus causing loss of quality and quantity (Zdarkova and Reska, 1976).
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Mites induce a strong minty odour to the stored products (Watters, 1967).
Furthermore, production of taints and odours due to their presence is one of the
reasons for the low grading of infested food (Howe, 1965). Some of stored
product mites also serve as vectors of some species of fungi and bacteria (Wafa
et al., 1966). Others may cause allergies, asthma and dermatitis (Yu et al.,
1997). Also, they can induce hazard effects to human and/or animal health by
eating diet infested with them (Zdarkova et al., 1993 and Baker, 2000).

The factors causing soil 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 (Edwards and Lofty, 1971; Usher, 1976 and Zaki, 1983).

Therefore, it seemed worthwhile to make an attempt to study and compare
the population densities of mite suborders associating with two varieties of each
of onion and garlic crops in stores at Alexandria and Quisna.

MATERIALS AND METHODS
Mites associated with onion and garlic crops in the stores:

The present study was carried out in stores at Alexandnia and Quisna
regions and the laboratory of Economic Entomology & Agriculture Zoology,
Faculty of Agriculture, University of Menoufia, Shebin El-Kom. The population
densities of mites associating with two varieties of stored onion crops (Balady
and Giza 20) and garlic crops (Balady and Chinese) during the following
seasons of 2000 and 2001 were studied.

1. Sampling and identification:

One month after the beginning of storage, samples of about 250g of
spread straw layer under each of testéd onion and/or gardic varneties were
collected at fortnight intervals during the storage period and replicated three
times. Each taken sample of spread straw layer under each variety was placed
in a plastic bag. Bags were transported immediately in the same day to the
{aboratory for extraction.

2. Extraction methods:

The samples were placed in Tuligren funnels, upon a wire screen insert
(30cm diameter, 6 mesh openings). A 40-watt bulb on top of each funnel served
as the heat light source to drive the arthropods downward into a 200-ml glass jar
containing 70% ethyl alcohol. Samples were left to dry on the funnels for 72 h.
After the extraction period; the contents of the glass jar were transferred to
screw-cupped jars, where predacious and scavenging arthropods were held for
counting using a stereomicroscope.

From the extracted mixture of different arthropods, three mite suborders
(Actinedida, Gamasida and Acaridida) were selected and counted. Then mites
were transferred in another small pots, by using a very fine camel hair brush
(000) under a binocular-microscope. All of the transferred mites were covered
with drops of lactic acid and left for a period of 3 — 4 weeks to be cleared up.
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Two types of preparation were used for mites according to Grandjean (1949)
and explained by Zaki (1983), the temporary and the permanent preparations.
3. Identification:

Firstly, identification of mite specimens was camied out by using the
temporary mounted (open preparation), which was easy to study all the
specimens positions by changing and moving the individual as desired, using
the research microscope under the maximum magnification force. In regard to
routine identification tasks and time factor, the open mounts were more
economical than the permanent preparations. On the other hand, the permanent
Jmounts were easily handled, ready for an immediate study of different parts of
mite specimens, and namely the observed important constant taxonomic
characters. '

More than 1000 mite specimens from different samples were identified
using the keys of Krantz (1978), Balogh and Mahunka (1983) and Zaher (1986).

Data were subjected to the analyses of variance test (ANOVA), with mean
separation at the 1% and/or 5% levels of significance. Duncan’s Multiple Range
Test was used to compare the averages of the treatments, according to the
method of Snedecor and Cochran (1987).

RESULTS AND DISCUSSION

The experiments were designed to survey and study the ecology of the
mites associated with two varieties of each of onion and garlic crops in stores in
Alexandria and Quisna during the seasons of 2000 and 2001. Furthermore, the
influence of store hygro-thermic conditions on the population densities of mites
associated with these crops was studied and discussed.

Distribution and abundance of the three detected mite suborders, i.e.
Acaridida, Actinedida and Gamasida associated with straw beneath two
varieties of onion and garlic crops in the two localities were statistically
analyzed.

1. Population fluctuations of mites associated with onion and
garlic crops in stores:

1.1. In Alexandria stores:

1.1.1. Mites associated with onion crop:

Obtained data of the analyses of variances assured that the population
densities of the three mite suborders were affected by the tested varieties and
fortnight intervals during both the storage seasons in Alexandria stores. The
population densities have no significant differences at the 5% level of probability
between date of inspections, the crop varieties and interaction of date x varieties
during both seasons of 2000 and 2001. Except for acarid mites there were
significant differences between the population densities and crop varieties
during the season of 2000. _

However, results in Table 1 indicated that there were significant
differences between onion varieties Balady and Giza 20 or/nd garlic variety
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Balady during storage period from July the 8™ to August the 21* 2000.
Meanwhile, there were no significant differences between onion variety Giza 20
and garlic varieties Balady and Chinese during the same periods.

On the other hand, data present in Table 1 and illustrated in Fig. 1
indicated that the population densities of the total mites associating with both
varieties of onion crop fluctuated from an inspection date to another during the
season of 2000. There was one peak for each of the onion varieties Balady and
Giza 20 in the 3™ week of July and the 3™ week of August 2000 at store
temperature of 33°C for both peaks and R.H. 83 and 80%, respectively.

In season 2001, data in Table 2 and Fig. 2 confirmed that there were two
peaks of mite occurrences on stored onion crop. The first peak was in the 1%
week and 3" week of July for Giza 20 and Balady varieties at store temperature
of 32 and 34°C and R.H. 87 and 81%, consecutively. The second peak was
during the 3™ week of August for both varieties at store temperature of 32°C and
R.H. 87%.

From results in Tables 1 and 2 and graphically demonstrated in Figs. 1
and 2, it could be elucidated that as a total numbers the population density of
mites associated with onion variety-Balady was higher than that of onion variety-
Giza 20 during season 2000. An inverse trend was found between the
population density of mites associated with both varieties during season 2001.

Regard to data shown in Tables 1 and 2 and illustrated ir. Fig. 3 the
populations of acarid mite species have the highest occumrence than the
population of each of actinedid and gamasid mite species during both the
seasons of investigation. In this respect, the occurrence rtes of Acaridida,
Actinedida and Gamasida were 56.4, 21.7 and 21.9% for onion variety Balady of
onion, respectively, and 44.8, 24.6 and 30.5% for Giza 20, consecutively in
season 2000. However, in season 2001 the proportions of the previous three
taxa were 55.5, 29.7 and 14.8% for variety Balady, and 46.1, 34.3 and 19.6%
for variety Giza 20, successively.

1.1.2. Mites associated with garlic crop:

Data shown in Table 1 and Fig. 1 revealed that the population densities of
total mites associated with both varieties of garlic crop fluctuated from a period
to another in season 2000. There was one peak for variety garlic Balady in the
1 week of September at store temperature of 30°C and R.H. 76%. For garlic
variety Chinese two peaks were observed in the 1* week of July and the 1*
week of August 2000 at store temperature of 31 and 34°C and R.H. 77 and
79%, respectively.

The exhibited results in Table 2 and illustrated in Fig. 2 denoted that for
garlic variety Balady there was one peak of mites occurrence in the 1* week of
July 2001 at store temperature of 32°C and R.H. 87%. While, two peaks were
observed for the variety Chinese in the 1* week of July and the 2™ week of
September 2001 at store temperature of 32 and 31°C and R.H. 87 and 81%,
respectively
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From results in Tables 1 and 2 and graphically illustrated in Figs. 1 and 2,
it could be asserted that, as a total numbers, the population density of mites
associated with garlic variety-Balady was lower than that of the Chinese one
during both seasons of 2000 and 2001.

On the other hand, as shown in Tables 1 and 2 and Fig. 4, it could be
concluded that the populations of acarid mite species have the highest
occurrence than the populations of actinedid and gamasid mite species during
both the seasons of inspections. While, the population density of gamasid mites
associated with straw under garlic crops during season 2000 was higher than
that of season 2001. However, the calculated percentages of Acaridida,
Actinedida and Gamasida populations were 38.8, 19.9 and 41.3% for garlic
variety-Balady, respectively, and 42.1, 25.2 and 32.7% for the variety-Chinese
of garlic crop, consecutively in season 2000. However, in season 2001 the
proportions of the populations of the three mite suborders were 45.7, 34.2 and
20.1% for variety-Balady, and 46.4, 29.0, and 24.8% for variety-Chinese,
successively.

In addition, Fig. 1 shows that the population density of mites associated
with onion crop was higher than the population density of mites associated with
garic crop during season 2000. Meanwhile, onion variety-Balady had the
highest numbers of mites’ occurrence followed by onion variety-Giza 20, garlic
varieties Chinese and Balady. During season 2001 results in Fig. 2 revealed
that the occumrence of mite populations beneath garlic variety-Chinese was
more than mite populations beneath onion variety-Giza 20 followed by garlic
variety-Balady and onion variety-Balady. '

1.2. In Quisna stores:
1.2.1. Mites associated with onion crops:

Analyses of variances confirmed that varieties and fortnight intervals
affected the population densities of the three mite suborders during the two
storage seasons in Quisna region. However, the poputation densities of mites
have no significant differences at the 5% level of probability between date of
inspections, crop varieties and interaction of date x varieties in Quisna stores
during season 2000 (Table 3).

From data in Table 4, it could be declared that in season 2001the
population densities of acarid mites had highly significant differences during the
inspection periods at the 1% level of probabilty. In the same time, the
population densities of mites have no significant differences at the 5% level of
probability between date of inspections, crop varieties and interaction of date x
varieties. However, there were significant differences between the population
densities of acarid mites associated with onion variety-Giza 20; garlic varieties-
Balady and Chinese during the investigation periods. For instance, there was
significant difference between the mean numbers of acarid mites under onion
variety-Giza 20 in August the 21* and June the 25", versus insignificant
differences found between the measured population densities during the four

Vol. 8 (1), 2003 99



. J. Adv. Agric. Res. .

resting periods. The populations of the associated mites with garlic varieties-
Balady and Chinese had significant differences between the inspection period of
July the 23" and all resting periods.

The induced data in Table 3 and graphically illustrated in Fig. 5 inferred
that the population densities of the total mites associated with both varieties of
onion crop fluctuated from a time to another during season 2000. There were
two peaks for onion variety-Balady in the 4™ week of July and the 4" week of
August 2000 at store temperature of 34°C for both peaks and R.H. 78 and 77%,
respectively. On the other hand, there was one peak for onion variety-Giza 20 in
the 4" week of August 2000 at store temperature of 34°C and R.H. 77%.

Data given in Table 4 and Fig. 6 declared that in season 2001 there was
one peak of mite occurrence under onion variety-Balady in the 1% week of
August 2001 at store temperature of 32°C and R.H. 81%. While, the associated
mites with onion variety-Giza 20 have two peaks of abundant. The first peak
was in the 4" week of July 2001 at store temperature of 32°C and R.H. 82%.
The second one occurred during the 3™ week of August 2001 at store
temperature of 31°C and R.H. 74%.

Regard to season 2000, from exhibited results in Table 3 and Fig. 7, it
could be elucidated that, as a total numbers, the population density of acaridid
mites associated with onion variety-Balady was higher than that of onion variety-
Giza 20. An inverse trend was observed between the population densities of
actinedid and gamasid mites associated with both varieties.

For season 2001, the illustrated results in Table 4 and Fig. € show the
estimated population density as a total of the three mite suborders associated
with onion variety-Giza 20 which was more than that of onion variety-Balady.

On the other hand, from Tables 3 and 4 and Fig. 7, it could be noticed that
the populations of acarid mite species had the highest occurrence than the
populations of actinedid and gamasid mites during both the seasons of
investigations. In this respect, the occurrence percentages of Acandida,
Actinedida and Gamasida were 46.8, 29.1 and 24.1% for onion variety-Balady,
respectively, and 44.0, 31.6 and 24.4 for onion variety-Giza 20, consecutively in
season 2000. However, in season 2001 the proportions of the previous three
taxa of mites were 53.6, 23.1 and 23.3 for variety-Balady, and 44 .4, 28.5 and
27.0 for variety-Giza 20, successively.

1.2.2. Mites associated with garlic crop:

As shown in Table 3 and demonstrated in Fig. 5 data revealed that the
population densities of total associated mites with both the tested varieties of
garlic fluctuated from a period to another in season 2000. There was one peak
for garlic variety-Balady in the 2™ week of August at store temperature of 35°C
and R.H. 8B0%. While, two peaks for variety Chinese of garlic crop were
observed in the 4™ week of July and the 4™ week of August 2000 at.store
temperature of 34°C for both peaks and R.H. 78 and 77%, successively.

The exhibited results in Table 4 and Fig. 6 also showed that for both garlic
varieties there were two peaks of mites’ populations in the 4™ week of July and
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the 3™ week of August 2001 at store temperature of 32 and 31°C and R.H. 82
and 74%, consecutively.

From the included results in Tables 3 and 4 and demonstrated in Figs. 5
and 6, it could be asserted that as a total numbers the population density of
mites associated with garlic variety-Balady was lower than that of garlic variety-
Chinese during both the seasons of 2000 and 2001.

On the other hand, as shown in Fig. 8 the population of acarid mite
species has the highest occurrence than the populations of actinedid and
gamasid mite species during both seasons of inspections. The population
density of gamasid mites associated with straw under the used varieties of gariic
crop during season 2000 was higher than that of season 2001. However, the
population percentages of Acaridida, Actinedida and Gamasida were 39.3, 29.6
and 31.1 for garlic variety-Balady, respectively, and 38.3, 30.3 and 31.4 for
garlic variety-Chinese, consecutively in season 2000. In season 2001 the
proportions of the three mite suborders were 57.6, 20.6 and 21.8 for variety-
Balady, and 46.5, 28.0, and 25.5 for variety-Chinese, successively.

In addition, the exhibited results in Fig. 5 show that the population density
of mites associated with onion crop was higher than that of associated mites
with garlic crop during season 2000. Meanwhile, onion variety-Giza 20 has the
highest numbers of occurrence followed by onion varity-Balady; garlic variety-
Chinese and Balady. Also, during season 2001 Fig. 6 reveals that the
occurrence of mite populations associated with garlic variety-Balady was more
than mite populations associated with garlic variety-Chinese followed by onion
varieties-Giza 20 and Balady.

2. Correlation coefficient between mite suborders associated with
onion and garlic varieties and store temperature °C and R.H %:
The tabulated data in Table 5 show the statistical correlation analyses
between the population densities of each of the three mite suborders and
recorded temperature degrees and relative humidity percentages in the stores
of onion and garlic crops in both seasons and localities under consideration.
In Alexandria region, data presented in Table 5 indicate that the
population densities of the three mite suborders were insignificantly correlated
_ with prevailing temperature and R.H.% in stores during season 2000.
Meanwhile, during season 2001 there were positive and significant correlation
between the population densities of actinedid mites or gamasid mites and
temperature degrees at 5% level of probability. in addition, the total numbers of
inspected mites was positively and highly significantly cormelated with
temperature degrees and significantly correlated with R.H.% at 1% and 5% level
of probability, respectively.

In Quisna region, data given in Table 5 also showed that the population
densities of the three mite suborders were positive and insignificantly comrelated
with temperature and negative and insignificantly correlated with R.H.% in
stores during season 2000, except for gamasid mites there was positive and
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significant correlation with temperature. Meanwhile, during season 2001 there
were positive and negative insignificant cormrelation between the population
densities of either actinedid mites or gamasid mites; and temperature degrees
and R.H.% at 5% level of probability, successively. The opposite results were

true for the comrelated estimates of acarid mntes and total mites with temperature
and R.H.%.

3. Comparison between the mite populations in the two localities:

As resulits of made experiments and observations on the ecology of mites
associated with stored onion and garlic crops in Alexandria and Quisna regions
the following points had been established and clarified:
a.The population density of acarid mites as a total numbers was the highest one
in both localities and both seasons followed by actinedid mites and gamasid
mites.
b.The population density of acarid mites was the highest one associated with
the four tested varieties of onion and garlic.
c.The population density of gamasid mites, as a total numbers, in the stored of
varieties onion and garlic took the second rank of occumrence during season
2000 in Alexandria region.
d.The population density of associated mites with onion and garlic varieties in
season 2000 was more than those in season 2001.
e.The population density, as a total numbers, of associated mites with stored
onion and garlic varieties in Alexandria region was more thar that in Quisna
region during both seasons.
f.The degrees of temperature in Alexandria store conditions were lower than
that in Quisna store.
g.On contrary, Alexandria store the estimated percentages of relative humidity
were higher than that of Quisna store.
h.Effects of temperature and R.H. % conditions on the population dynamics of
mite individuals vary considerably from region to another.
i.The variations in the population densities of the three mite suborders might be
attributed to the differentiation in temperature and relative humidity factors as
well as the mite species and varieties of both crops.

In Egypt, some acarid mite species were recorded associating with stored
products (Wafa et al., 1966; Attiah, 1969; El-Atrozy, 1974; Saleh, 1980; Zaher et
al., 1984 and EI-Desoky, 1991).

" Members of the family Acaridae are widely distributed living on organlc
‘matters. They usually infest stored seeds, flour, dried meat, cheese, chocolate
and other foodstuffs. Also contamination with their dead bodies and excreta as
well as other microorganisms makes food products undesirable causing
digestive troubles to the human and his domestic animals. Some granary mites
transmit pathogenic to agricuitural crops (Zaher, 1986).

The present results are in line with those of Franzolin and Baggio (2000)
who found that Tyrophagus putrescensis associated with stored products.
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Mite populations showed a greater reproductive rate during summer and at the
beginning of autumn due to high temperatures and R.H.%.

In Korea, Chol et al. (1988) found that the population densities of the
acarid mite, Rizoglyphus echinopus tended to increase with continuous
cropping. Within a garlic field, the density of mites increased gradually from

sowing until winter; and then from mid-March, peaking at harvest in late of May
to early of June.

4. Species composition:

It is worthwhile to mention that the fortnightly estimates of mites’
abundance in stores conditions at both localities were represented by the
means of inspected mites in 200 g of straw samples taken from the stores
beneath both tested varieties of onion and/or garlic crops. The overall averages
were considered as the average of six periods of sampling for each replicate.

In order to clarify the relative contribution made to the fauna by the main
species of mites, the system of grouping of Davis (1962) and explained by Zaki
(1983) has been adopted in which species were grouped into classes on basis
of their dominance values or levels.

As shown in Table 6 the dominance levels are as follow occasionally
under 5%, frequently from 5 to 10% and always over 10%. The obtained data
represent the distribution of mite species in various stores under consideration.

Specimens of about 821 mounted individuals of the three mite suborders
were randomly chosen and identified (Table 6) using the maximum
magnification force of research microscope under supervision of Prof. Dr. Zaki.
However, a total of thirteen mite species following ten genera belonging to
seven families of three mite suborders were collected and recovered from straw
under stored varieties of onion and garlic crops in the investigated stores at
Alexandria and Quisna regions. The percentage of suborder Acaridida was
54.2% and represented by four species belonging to four genera following two
families. The proportion of suborder Actinedida was 27.5% and represented by
five species belonging to three genera following two families. The proportion of
suborder Gamasida was 18.3 % and represented by four species belonging to
three genera following three families.

it could be noticed from Table 6 that the most common mite species
associating with stored varieties onion and garlic were Rhizogiyphus robini
Claparede and Tyrophagus pustrescentiae (Schrank) (Acaridida, Acaridae) as
forage and fungivorous harmful mites; represented 32.5 and 16.9%,
respectively. Meanwhile, the most abundant predatory mite species were
Cheyletus malaccensis Oudemans, C. eruditus (Schrank) (Actinedida,
Cheyletidae), Biattisocius keegani Fox (Gamasida, Ascidae) and
Macrocheles merdarius (Berlese) (Gamasida, Macrochelidae); represented
13.7, 6.7, 7.7 and 5.2%, successively. .

The present results are in harmony with those of Krantz (1978) who
reported that typical predacious ground species may be found in many families
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of Gamasida and Actinedida including the Macrochelidae, Ascidae, and
Cheyletidae. Phytophagous soil species feeding on root tissue, corms or bulbs
were found in the families Acaridae, while most other members of Acaridida are
known as saprophagous species.

in Egypt, Zaher (1986) mentioned that T. putrescentiae is fungivorous as
it feeds and reproduces on three fungi, i.e. Botrytis sp., Fusarium sp. and
Peniclilium sp. No reproduction occurred on clean onion tissues.

Hoda et al. (1990) stated that the species from families Cheyletidae and
Cunaxidae are predacious mites associated with stored products.

The present data well agree with Estebanes and Rodriguez (1991) who
recorded a total of 12 mite species among them T. putrescentiae and R. robini
associated with onion crop in Mexico.

The previous results are in line with those of Zaher (1986), Daiber (1996),
Park {(1997) and Na Seunget al. (1998) who observed that the bulb mites
Rizoglyphus spp., affect and feed on stored onion and garlic.

Diazet al. (2000) found that the bulb mite of genus Rhizoglyphus
(Acaridae) has been identified as pests of many crops and omamentals in
storage, in the field and in the greenhouse. The most important hosts are the
species of family Liliaceae (e.g. Allium spp.).

Rezk (2000D) stated that the most common species associating with stored
products are those of family Acaridae (27.69%) followed by the families Ascidae
{19.7%) and Cheyletidae (11.2%).
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Table 1. Comparison between mean numbers of the three detected mitesuborders associating‘with
stored onicn and garic varieties in Alexandria region during season 2000.

Mean no. of the three mite suborders assosiated with onion and garlic varieties during 2000

Date of Acaridida Actenidida Gamasida
collection . Onion Garlic Onion Garlic Onin Garlic
Balady Giza 20 Balady  Chinese Balady Giza 20 Balady  Chinese Balady Giza 20 Balady  Chinese

July 8% 31.3a 1030 43b 190ab 9.0 7.0 2.7 50 177 150 187 27.0
July 21* £33a 137D 63b 163b 157 8.3 %0 73 20.7 16.0 57 1.7
Augnst b 36.0n 190b 8.7b 187 b 17.0 13.7 23 12.0 11.7 133 83 150
Aungust 21* 26.7n 267 a 93b 19.0 ab " 13.0 11.0 4.7 9.0 113 11.7 8.7 11.7
September Ll 213n 21.7 s 16.0a 17.7a 113 10.0 7.0 17.7 63 93 103 6.0
September 19*  180a  123a 67a 87a £7 7.0 47 6.7 5.0 53 6.0 73
Grand mean 311 173 8.6 16.1 119 9.5 4.4 9.6 12.1 11.8 9.1 12.8
LSD at 8% Between varieties = 15,14 NS NS

In a row, means followed by the same letter are not significant at the 5% level by LSD.

Table 2. Comparison between mean numbers of the three detected mite suborders associating
with stored onion and garlic varieties in Alexandria region during season 2001.

Mean no. of the three mite seisorders associated with onion and garlic varicties during 2001

Date of Acaridida Actenidida Gamasida
collection Onion Garlic Onion Garlic - Onilon Garfic
Balady Giza20 Baledy Chinese Baindy Giza20  Balady Chinese  Balady Giza20  Balady  Chinese

Jume 23° 253 9.0 15.7 11.7 3.7 117 6.0 12.7 3.0 43 57 7.0
July 7 150 24.0 22,0 280 83 180 103 11.7 87 87 83 173
July 20® 17.7 233 14.7 28.0 17.0 10.0 13.0 113 63 8.0 1.7 13.7
Angust 2™ 163 16.0 9.0 12.0 10.0 19.0 17.7 13.7 4.0 13.0 9.0 13.7
August 18" 24.0 263 14.3 27.7 8.0 133 14.0 14.7 43 10.7 6.0 1.7
August 31" 113 14.3 173 16.7 11.7 18.0 83 1.7 6.0 63 4.0 47
Grand mean 183 188 185 20.2 9.8 14.0 11.6 126 49 8.0 68 10.7
LSD at 5% NS NS NS
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Table 3. Comparison between mean numbers of the three inspected mite suborders associating
with stored onion and garlic varieties in Quisna region during season 2000.

Meaz ea. of the three mite suborders aseciated with onion and garlic varieties during 2000

Date of Acaridida Actenidida Gamasida

collection Onion Garlic Onion Galic Onion Garlic
Balady Giza20  Baisdy Chinese Balsdy Giza20  Balsdy Chinese  Balsdy  Giza20  Baisdy  Chinese

Jay 1% 113 200 73 93 16.0 1.7 57 80 10.3 8.0 6.3 9.0
July 27* 19.7 170 9.7 173 143 133 9.0 183 110 113 9.3 9.3
August 10* 153 293 143 12,0 140 147 10.7 8.0 87 107 97 107
Angust 24* 390 297 13.0 133 103 193 103 9.7 163 190 107 117
September 9™ 263 183 12.0 8.7 163 180 7.7 6.0 117 140 87 9.7
September 24 160 11.0 87 83 83 13.0 57 47 8.0 6.3 6.7 6.3
Grand mean 213 209 108 118 132 150 82 9.1 11.0 11.6 8.6 9.4
LSD st 5% : NS NS NS

Table 4. Comparison between mean numbers of the three inspected mite suborders
associating with stored onion and garlic varieties in Quisna region during season 2001.

Mean no. of the three mite suborders associated with onion and garlic varieties during 2001

Date of Acaridida Actenidida Gamasida
collection Onion Garlic Onion Garlic Onion Garlic
Balsdy Giza20  Palndy Chinese  Balady Gizn20  Balady  Chinese  Balady  Glza20  Balady _ Chinese

June 25F 93a 107D 60c 11.0b 3.7 73 3.7 8.7 4.0 103 50 60
July 9® 113a 120ab  113c 117 4.7 87 83 11.7 53 9.7 6.0 103
July 23" 170a 173ab 4202 303a 6.0 103 12.7 13.0 7.0 83 16.7 167
August 5™ 183a 13.0ab 187bc 180D 7.0 17 53 103 9.0 83 8.0 8.7
August 21* 1572  213a 187bc  19.0b 6.7 123 6.7 123 50 10.3 47 7.7
September2®  103a 123ab  247b  107b 7.3 93 6.7 4.7 53 57 57 60
Grand mesn 137 144 20.2 168 59 93 72 10.1 59 88 7.7 9.2
LSD at 5% 9.39 NS NS

In a column, means followed by the same letter are not significant at the 5% level by LSD.

'$9Y "ouby "ApY



€002 (1) 8 1on

680+t

Table 5. The deduced simple correlation coefficient values between the populations of

the three mite suborders associating with stored onion and gariic crops in
Alexandria and Quisna and stores conditions during seasons 2000 and 2001.

Effects of store temperatare and R.H.% on three mite suborders

Total mites 0317 ns 0.285 ns 0.549 ** 0.453 * 0395 m -0.266 n»

Alexandria
Soarce of variance Season 2000 Senson 2001 Season 2000 Season 2001
Temp, °C RH.% Temp. °C R.H.% Temp. °C R.H.% Temp. °C R.H.%
0.267 0.291ns 0.226 ns 0.17Sns  0.315ns -0.263 ns -0.162 ns -0.177 ns
Actinedida 0324 ns 0231 ns 0478 « 0386 na 0337 ns -0.07" na 0073 ns 0.018 ns
0.195 na 0.121 ns 0.437 * 0386ns  0.442* -0.377m 0.098 ns 0.234 ns

- 0,095 ns - 0.044 ns

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

Table 6. A list of the recovered mite species from straw under stored onion
an garfic crops in store.

Suborder of Acard Family Mite species Occwrence @
Rhizoglyphus robini Claparede el
Acaridae Tyrophagus pirescentiae (Schrank) *4e
Acarfdida Anoetus sp. *
Anoetidae Histiostoma sp. D
Cheylenus malaccensis Oudemans ookl
Cheyletidae Cheyletus ernditus (Schrank) o
Acaropsis docta (Berlese) *
Actinedids Acaropsis sollers (Rohdendorf) .
Cunaxidae Cunaxa sp. *
Macrochelidae Macrocheles merdarius (Berlese) e
Amerosefldae Kleemannia pl us (Oudemans) *
Gamasida R Blattisocius keegani Fox [
Ascidse Blastisocius mali Fox ol

@ Based on 821 mite specimens, where * = occasionally, ** = Frequently and *** Always.
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Fig. 1 : Population fluctuations of mites associated with two varieties of onion and garlic crops
in stores at Alexandria, during season 2000.
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Fig. 2 : Population fluctuations of mites associated with two varieties of onion and garlic crops in
stores at Alexandria, during season 2001.
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Fig. 3 : Comparison of three mite suborders associated with two varieties of onion crops in
stores at Alexandria, during seasons of 2000 and 2001 .
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Fig. 4 : Comparison of three mite suborders associated with two varieties of garlic crops n
stores at Alexandria, during seasons of 2000 and 2001.
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Fig. § : Population fluctuations of mites associated with two varieties of onion and garkic crops in
stores at Quisna, during season 2000.
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Fig. 6 : Population fiuctuations of mites associated with two varieties of onion and garlic crops in
stores at Quisna, during season 2001.
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Fig. 8 : Comparison of three mite suborders associated with two variesiees of gartic crops in
stores at Quisna, during of 2000 and 200,
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