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. ABSTRACT

An investigation that carried out at farm of the faculty of
Agriculture, Kafr El-Sheikh, Tanta University. One plastic tunnel
was under control and was of 270m’ divied into two equal parts
135m? each, one was cultivated with Cucumber, Cucumis sativus L.
var Delta star, while the other half was grown up with Tomato,
Lycopersicon esculentum var. Strain B-VF 145B. Results revealed
in recording 30 species of soil mites belonging to 17 families, they
all were under 4 sub-order Oribatida, Gamasida, Actinedida and
Acaridida. Oribatida, were represented by 48.42% and 59.81% in
Cucumber and Tomato plants, respectively, Gamasida, that was
represented by 22.15% and 28.04% in Cucumber and Tomato,
respectively, Actinedida, occurring at 20.89% and 3.27% on
Cucumber and Tomato, respectively and Acaridida, was
represented by 8.54% and 8.88% for both Cucumber and Tomato,
respectively. As for Collembola: The recorded collembolans were
found to belong to 2 groups: The spherical collembola that were
recorded by 2 suborders Arthropleona and Symphypleona and one
family, Prolonged collembola, The sub-order Arthropleona was the
only record for that group and included 3 families. In accordance
with the first collembola group it was represented by 7.08% and
11.49% on Cucumber and Tomato, respectively, while the second
group was represented by 20.78% and 28.57% for either Cucumber
or Tomato plants.The population fluctuations of mites and
Collembola studies from Cucumber plantation indicted that the
*highest record was (345.00 ind.) while that of Tomatoes (360.00
ind.). Arranging mites and Collembola populations from Cucumber
plantations in a desending magnitude it could be stated that;
Oribatida came first (34.93%), followed by Gamasida (15.98%)
second, Actinedida (15.07%) third, while Acaridida fourth (6.16%)
and the least in that category. However, from Tomato plantation
results were different Oribatida came first (35.85%), Gamasida
second (16.81%), Actinedida third (5.32%) and Acaridida fourth
and least (1.96%). On the other hand, Collembola records were
(27.86%) for Cucumber while it was (40.06%) for Tomato.

Key words: Soil fauna, Oribatida, Gamasida, Actinedida, Acéridida, mites,
Collembola and plastic tunnels.
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INTRODUCTION
The  development in the use of plastics in greenhouses have
recently taken place in Egypt, mainly over the ¥ast 25 years as
research on protected cultivation started in 1968. The total covered
area by walk-in tunnels ranged in-between 25704 feddan (1995) and
raised up to 42840 feddan in 1996 El-Aidy, (1996) and El-Aidy
and Moustafa (1997). Among the three geographical zones of
Egypt, i.e.. The Nile Valley, the Northern coastal zone and the
Eastern coastal zone (Red Sea), more than (93%) of walk-in tunnels
is situated in the Nile Valley, followed by Northern coastal zone
E5.7%), while (0.6%) is only located in the Eastern coastal zone
Reéd Sea). The majority of the tunnels located in the Nile Valley
87.4%) were in Delta El-Aidy (1996) and El-Aidy and
.A.Moustafa (1997) The most important grown vegetable crops
under walk-in tunnels is Cucumber, representing (63%-65%) of the
total vegetable crops (Table 1) followed by sweet pepper (22-17%).
. On the other hand, the main crop under low tunnels (Table 1) is
Tomato (66-71%), followed by Cucumber (18-36%). Some ather
vegetable crops were also grown under plastic tunnels, i.e.
Strawberry, Okra, Eggplant, Squash and/or nursery stock El-Aidy
- (1996) The recent records indicated a reasonable increase in the
cultivated vegetable crops under walk-in tunnels. It was’ found out
that, Cucumber was cultivated in 11341 and 11238 feddans in 1999
=-mame=2000 and it yielded 97232 and 76968 tons, respectivel

(according to statistical data of the Ministry of Agriewltusen4999 6?;

2000) (Abd-Alla, 2002). o

Table (1): Crop distribution of vegetables grown under plastic tunnels, in the
Ismaillia Governorate (per cent).

(%o areas) {Cucumbers [Tomatoes psegggtrs géggrs‘ Melon | Others” Wg%%“t
Tunnel-™ 1992-1993 63 7 22 0.0 0.0 8.0 0.0
reznhouses|1995-1996 65 3 17 29 | 24 4.9 5.3
Low 1992-1993 18 71 0.2 0.0 10.6 0.2 0.0
tunnels  [1995-1996 36 66 0.2 0.3 1.5 0.4 0.0

(*) Strawberries. Okra, Lggplants. Squash and nursery stock
Source : El-Aidy, 1996.

The soil fauna under green-house and in the open field on
both Cucumber and Tomato plants was studied by Tadros and
Saad (1980). They found that the mean of extracted fauna under
Cucumber was higher 212.13 than that under Tomato 37.05. They
also found that the closer the plants were planted 62.07% at 20 cm
deep, the more the fauna flourished either under tunnels or in the
outer atmosphere. Zaher (1984) found some mite species during a
survey of soil_mites in Sinai, Rhizoglyphus robini (Cla arec?e),
7_}»'opha ous putrescentiae (Schrank). Heterodispus elongatus
(Tragardh) and Cheyletus malaccensis (Oudemansg. Hassan et al.
(1986) recorded six soil acarina species; Spinibedlla bifurcata
(Atyeo), Cheyletus malaccensis ~ (Oudemans), Heterodispus
elongatus (Tragardh). Tyrophagous putrescentiae (Schrank),
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Rhizoglyphus robini (Clebarede) and Epilohmannia cylindrica
(Berlesef Karg (1986), in G.DR stated that the abundance of the
mite group Uropodina (turtle-mites) was greatest in soils under
cultivation Cucumber plants in glass houses, in arable soils
receiving organic manure and in the superficial strata of deciduous
woodland. Most recorded species were from uropodina are
carnivorous, it can also feed on decaying organic matter. However,
the author indicated that some species can change "to a
phytophagous nutrition under the demands of the situation, e.g.,
Uroobovella marginata occasionally destroys parenchyma at the
base of stalks of Cucumber Elants in greenhouses. Sharshir (1986)
surveyed acarina and collembola in soil. He found that it comprised
(48.67% and 43.13% respectively) of the total extracted fauna and
that were found to fall under four sub-orders of Acarina ;
Mesostigmata, Prostigmata, Cryptostigmata and Astigmata. He also
stated that the C? tostigmatids and Astigmatids were the most
dominant group (60.69%) followed by the Prostigmata (24.72%),
while the Mesostigmata were the least (14.59%). The previous
subclasses was represented b% seven families in Mesostigmatids,
and 15 in prostigmatids, wile Cryptostigmata was represented by 11
families (54.12%) and Astigmata by only one family (45.88%). On
the other hand the order Collembola, He stated that the previous
order was found to include five fenera, they were, hypogastrura,
Isotomurus, Proistoma, Sphaeridia and Tullbergia. The most
prevalent extracted individuals were from the family Tullbergidae
(69.74%) followed by the Isotomidae (16.72%) while Sphaeridae
(0.05%) was the least category. A few scattered numbers were met
with from the families ygogastruridae (7.68%) and Poduridae
(5.81%). Sakchiev ef al. (1987) showed, during their investigations
in southern Turkmenistan, recorded 58 mite texa were in soil under
Cucumber and Tomato crops. They also recorded 19 gamasoid
species and two of Oribatid mites for the first time from that region.

hizoglyphus echinopus was the most abundant mite pest of the
plant shoots in these houses and indicated that phenomenon may be
due to its resistant hypopus stage. The same auther mentioned that
the Rhizoglyphus echinopus was the most abundant pest of the %lant
shoot in soil under Cucumber and Tomato crops in hot houses. Fata
(1991) and El-Shafei(2003) carried out a quantitative and
ualitative survey for mites attacking vegetable plants such as
S}omatoes, Cucumber and Pepper which were cultivated under
greenhouse. Thir?r four mite species belonging to 25 families were
identified and found to be associated with the soil in the
experimental samples. The Prostigamatid mites were found to form
the highest species of mites being 15 species, followed by
Mesostigmatid mites which constituted 11 species, Oribatid mites
composed 5 species, while the Acarids represented the lowest
group, only three species. Ibrahim (1995) recorded the mites
associated with the plastic houses from soil samples in Alexandria
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and El-Tahrir region. The recorded species were; Aleuroglyphus
ovatus, Rhizoglyphus robini, Tyrophagus putrescentiae, Scutacarus -
evansi, Pediculastes gallinae, Galumna sp. and Oribatula sp.
Tadros et al. (1995), found that more than 150 species of ten fauna
groups. The results showed that Colembola was one of the most
prevalent groups in soil. The 0-30 cm strata was the much richer
zone of the fauna. The present investigation is to find out the soil
fauna. Survey, the diversity of soil mites and Colembola and
Population flections of soil mites and Colembola associated with
Cucumber and Tomato plantations under plastic tunnels.

MATERIALS AND METHODS

The present investigation was carried out in the Experimental
Farm of the Faculty of Agriculture, Kafr El-Sheikh, Tanta
University wgs chosen. One plastic tunnel was ugder control and
was of 270 m” divided into two equal parts, (135 m®) each, one was
cultivated with Cucumber, Cucumis sativus L. var. Delta Star.,
while the other half was grown up with Tomato, Lycopersicon
esculenfum var. Strain B-VE 145B. That pervious plastic tunnel of
(270 m”) was never treated with any pesticides and was left under
natural circumstances. That plastic tunnels was designed as a
modified round arched tunnel as commonly found in- Egypt.
Ventilation was installed at the middle of the tunnel, and the
ventilation opening dimensions are 3 x 12 meters (L. x W), and was
covered with an anti-insect nets. On the other hand, solid iron bars
of (9 mm diam.) were used for the structure of every tunnel, and its
dimensions were 6 x 45 x 2.5 meters (W x L x H). Soil structures in
the tested areas were the same, silty clay. Mineral fertilization was
added to the soil during the growth season of the plants. The applied
compounds were added at the two chosen sites and were as fo?l%ws:
300 kg of ammonium su}ghate (20.5% N); 200 kg of calcium
superphosphate (15.5% P»0s) and 100 kg of potassium sulphate
(45% K>0). Those mentioned amounts were divided into 3 equal
parts and were applied at monthly intervals, starting one month after
transplanting. Samples were taken monthly in the early morning
(8.00 A.m.) at random in-between the growing plants near the root
system, special care had to be done to avoid destroying either the
plants nor the root system. Soil samgles were taken by a steel
cylinder of 4" in its inner diameter at a depth of 20 cm. described by
wafa et al., (1965) The sampling procedure began from November
1999 till May 2000 from Cucumber area, and from November 1999
to April 2000 from Tomato area. The same procedure was deviced
by Tadros (1967). Soil samples were taken to represent the whole
area of the chosen plastic tunnel. Extraction took place by using
batteries of modified Tullegran funnels for (48) hrs. specimens were
collected in petri-dishes containing water and were counted and
identified by the aid of a binuclear microscope. For identification,
purposes material was preserved in 70% ethyl alcohol, and/or were
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mounted on slides using Hoyer’s media. The obtained data were
statistically analyzed according to Duncan’s (1955).

RESULTS
1. Survey Studies:

The survey studies in the present investigation revealed in recording

30 soil mites species belonging to 17 Families; and all under four
suborders, or rather, Oribatida, Gamasida, Actinedida and Acaridida
(Table 2). The most prevalent soil springtails that were recorded were 8
species, belonging to 5 Families utider the two grown vegetable crops was
ucumber and Tomato .In the same Table it was found out that soil mites
was the most prevalent %roup in soil, since it represented (72.14%) of the
whole encountered soil fauna, while the springtails represented (27.86%)
only from Cucumber plantations. While it was (59.94%) and (40.06%) for
soil mites and springtails respectively from Tomato plantation. On the
other hand, there were some differences in-between the recorded acarina

sub-order in the two grown vegetable crops. The dispersion of species was
also clear.

2. The Diversity of Soil Mites species in two Vegetable Crops:
2.1. Cucumber Plantations:

The records in Table (2) indicated that individuals of the
Family Oribatulidae (Scheloribates laevigatus (Koch.), Siculobata
sicula (Berl.) and Zygoribatula spp). and the Family Oppiidae,
Oppia sitnikovae (Sheref) were the most prevalent ones with the
same percentage (12.34%), while the species Rhodacarus sp.;
Amblyseius sp. and Cheyletus malaccensis (Oudemans) of the
Families Rhodacaridae, Phytoseiidae and Cheyletidae were the
same record and the least (2.53%). Epilohmanniidae [Epilohmannia
cylindrica cylindrica (Berl.) and E. pallida aegyptica (Bayomi)]
came second in rank (10.44%). Acaridae (Tyrophagus putrescentiae
(Schrank) and Tyrophagus spp.) came third {é.S %), followed by
Scutacaridae (Scutacurus sp.) (8.23%) the fourth. Preparing the
other 7 unmentioned Families in a descending magnitude, the
following picture clears up that Belbidae (Belba sp.) (7.91%),
Pachylaelapidae  (Pachylaelps sp.) (6.33%), Pygmephoridae
(Pygmephorus sp., Bakerdania sp. and Pediculaster sp.) (5.38%),
and Lohmaniidae (Lohmania sp. and Papillacarus aciculatus
(Berl) the same category (3.38%), Eupodidae (Eupodes sp.)
(4.75%), Parasitidae (Parasitus sg? (4.43%), Pachylaelapidae
(Laelapus sp.) (3.48%), Ascidae (Ololaelaps bregetova (Sherecef
and ~Soliman), Blattiosocius  sp., asioscuis  sp. and
Prorogamasellus denticus (Nasr) (2.85%).

Finding the occurrence of mites percentages to total fauna
(Table 2), it was found out that those.Percentage ran in the same
way as calculated with the mites Families and species with some
differences in the percentages. Both Oribatulidae (S. laevigatus. S.
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sicula and Z. spp.) and Oppiidae (O. sitnikova) came first on the top
of the list (8.5000). followed by Epilohmanniidae (E. pallidae
aegyptica and E. c¢ylindrica cylindrica) that came second in that
category (7.53%). and so on, however the Rhodacaridae,
Phytoseiidae and Cheyletidae (1.83%) were the least.

2.2. Tomato Plantation:

Data shown in Table (2) indicated that the occurrence of the

20 recorded species of mites that were found to be belonged to 4
acari suborders were not the same. Accordingly, it was found that
Oribatula tadrosi (Fam. Oribatulidae) was the most prevalent mite
speeies  (21.03%) in soil under Tomato plantations, while
Rhizoglyphus sp. (Fam. Acaridae) was the least (2.80%). The other
speices came in-between those to items. Bleba sp. (Fam.
Belbidae) (18.69%) came second in that category, Scheloribates
laevigatus (Koch), Siculobata sicula and nyoribatula spp.) (Fam.
Oribatulidae) came third (8.88%), Epilohmannia cylindrica
cylindrica and E. pallidae aegypitca (Fam. Epilohmanniidae) came
fourth (7.48%) (Ololaelaps bregetova, Blattiosocius sp., Lasioscuis
;P. and Prorogamasellus denticus) (Fam. Ascidae) (6.54%) and
achylaelaps sp. (Fam. Pachylaelapidae) were the same percentage
(6.54%) and were fifth in rank, followed by Laelaps sp. (Fam.
Pachylaelapidae) (6.08%) sixth. Preparing the rest of the list
descendingly it was found that Amblyseius sp. (Fam. Phytoseiidae)
(5.61%) was seventh, Ctenocarus sp. (Fam. Ctenocaridae) (3.73%)
eighth, Parasitus sp. (Fam. Parasitidae) and Speleorchestes sp.

(}I;“anf. Speleorchestidae) were the same percentage (3.27%) tenth in
that list.

Finding the percentages of every recorded mites species to the
total encountered soil fauna (mites + springtails). The results
showed that, it was just the same recorded above with slight
differences. Oribatula tadrosi (Fam. Oribatulidae) came on the top
and was the most prevalent (12.61%), while Rhizoglyphus sp. (Fam.
Acaridae) was the least (1.68%). The other 18 species came in-
between, preparing them in a descending magnitude, it could be
stated as follows: B2/ba sp. (Fam. Belbidae) (11.21%) followed by
Scheloribates laevigatus, Siculobata sicula and Zygoribatula sp.
(Fam. Oribatulidae) (5.32%), Epilohmannia cylindrica cylindrica
and Epilohmannia palida aegyptica (Fam. Epilohmanniidae
(4.84%) followed by Ololaelaps bregetova. Blattiosocius sp.
Lasioscuis sp. and Prorogam asellus denticus (Fam. Ascidae) and
Pachylaelapus sp. (Fam. Pachylaelapidae) (3.92%)), Laelapus sp.
(Fam. Pachylaelapidae) and Tyrophagus putrescentiae and
Tyrophugus spp. (Fam. Acaridae) were the same percentage
(3.64%). Amblyseius sp. (Fam. Phytoseiidae) (3.36%); gtenacurus
ig). (Fam. Ctenacaridae) (2.24%), Speleorchestes sp. (Fam.

anorchestidae) and Parasitus sp. (Fam. Parasitidae) the same
percentage (1.96%).
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Table (2): Survey and diversity of soil mites and Collembola associated with Cucumber and Tomato plants under plastic tunnels
during two seasons 1999-2000.

4 Cucumber Tomato
Sub-order Family Species | %of | % of | % of % of | % of [ % of
mean | total | total | total { mean | total | total | total
mites | group | fauna mites | group | fauna
A. Mites :
Oribatida _Oppiidae Oppia sitnikovae (Shereef) * 39.00 ) 12.34 | 2549 | 890 | 0.00 | 0.00 | 0.00 | 0.00
Oribatulidae Scheloribates laaevigatus (Koch) 39.00 | 1234 | 2549 | 890 | 19.00 | 8.88 | 14.84 | 5.32
Siculobata sicula (Berl.)
Zygoribatula spp.
Oribatula tadrosi (Popp)** 0.00 0.00 0.0a 4500 | 21.03 | 35.16 | 12.61
Epilohmanniidae | Epilohmannia cylindrica cylindrica (Berl.)
Epilohmannia pallida aegyptica (Bayomi) 33.00 } 10.44 | 21.57 | 7.53 | 1600 | 748 | 1250 | 11.21
Belbidae Belba sp. 25.00 | 791 1634 | 571 14000 ] 18.69 [ 31251 4.84
Lohmanniidae Lohmannia paradoxa (Halle)* 17.00 { 3.38 | I11.11 | 388 | 0.00 | 0.00 [ 0.00 | 0.00
Papillacarus aciculatus (Berl.)
Ctenacaridae Ctenacarus sp.** 000 { 0.00 { 0.00 | 0.00 | 800 | 373 | 625 ) 2.24
Total Oribatida . 153.00 [ 48.42 - 34.93 1128.00| 59.81 - 35.85
Gamasida Rhodacaridae Rhodacarus sp.* 800 | 253 [ 1143 ] 1.83 [ 0.00 { 0.00 | 0.00 | 0.00
Pachylaelapidae | Pachylaelaps sp. 20.00 | 6.33 | 28.57 | 457 [ 14.00 | 6.54 | 2333 { 3.92
Laelapidae Laelapus sp. 11.00 | 348 [ 1571 | 251 {1300 ] 6.08 |21.62 | 3.64
Phytoseiidae Amblyseius sp. 8.00 2.53 1143 | 1.83 [ 1200 { 561 | 2000 | 336
Ascidae Ololaelaps bregetovae (Saheeref & Soliman) | 9.00 [ 2.85 ] 12.86 | 2.05 | 1400 | 6.54 | 23.33 | 3.92
Blattiosocius sp.
Lasioscuis sp.
Prorogamasellus denticus (Nasr}
Parasitidae Parasitus sp. 14.00 | 443 | 20.00 | 3.20 7.00 327 j11.67 1 1.96
Total Gamasida ) 70.00 | 22.15 - 1598 | 6000 | 28.04 - 16.81




Cont. Table (2) :

Cucumber Tomato
Sub-order Family Species % of | % of [ % of % of | % of [ % of
mean | total | total | total | mean | total | total | total
| mites | group | fauna mites | group | fauna
Actincdida Eupodidae Eupodes sp.* 15.00 | 4.75 [ 2273 | 3.42 0.00 | 000 | 0.00 | 0.00
Scutacaridae Scutacarus sp*. 26.00 | 8.23 939 | 594 | 0.00 | 0.00 | 0.00 | 0.00
Cheyletidae Cheyletus malaccensis (Oudemans) 800 | 253 } 212 } 183 | 000 | 0.00 | 000 { 0.00
Pygmephoridae Pygmephorus sp.* 1700 | 538 | 2576 | 3.88 | 0.00 | 000 | 0.00 | 0.00
. Bakerdania sp. '
Pediculaster sp.
Nonorchestidae | Speleorchestes sp.** 000 | 0.00 | 0.00 | 000 | 7.00 | 327 J100.0] 196
Total Actinedida 66.00 | 20.89 - 15.07 { 700 ] 327 - 1.96
Acaridida Acaridae Rhizoglyphus sp. ** 0.00 [ 000 | 000 | 0.00 | 600 |[2580 [3158 ] 1.68
Tyrophagus putrescentiae (Sehrank) 27.00 | 8.54 |100.00| 6.16 [ 13.00 | 6.08 | 6842 | 3.64
Tyrophagus sp. o
Total Acaridida 27.00 | 8.54 - 6.16 | 19.00 | 8.88 - 5.32
Total mites 316.00 - - - - 214.00 -
B. Collembola :
i. Spherical collembola
Arthropleona Entomobryidae Seria squamboornata 31.00 2541 | 7.08 | 41.00 28.67 | 11.49
. Symphypleona Sminthuridae Sminthurinus sp.
= it. Prolonged collembpla
3 Arthropleona Poduridae Lepidocertinus incertus (Hand.) 91.00 74.59°1 20.78 [102.00 71.33 | 28.57
. Hypogastrura manubrialis (Tulb.) x )
E Hypogastrura armata (Nic})
Ry Friesea claviseta (Axelson)
o Onychiuridae Tullbergia sp.
"-E Isotomidae Folsomides parvulus
2 Total Collembola 122.00 143.00
's Total fauna 438.00 27.86 [ 357 00
a)"" % soil mites 72.14 59.94
% soil Collembola 27.86 40.06

* Represented only in Cucumber.

714

** Represented only in Tomato.
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23 Téle Divetisty of Soil Collembola spp. Under Two Vegetable
rops:

The records in (Table 2) indicated that 8 Collembolan species
were encountered as two %roups, first the spherical Collembolan
spp. and secondly the prolonged ones. In concern with the first

roup 2 collembolan species were recorded, and were found to
%elong to 2 Families, while the second recorded species were 6 and
were found to be under 3 Families. The reason for that way of
record was due to the fact that the identification of springtails was
encountered in a later time after sampling took place for a long

period, and also, that part of soil fauna was studied as a subsidiary
part of the present study.

2.3.1 Cucumber Plantations:

In Cucumber as shown in Table (2), the spherical
collembolans (Seria squamoornata and Sminthurinus sp.) were less
in numbers (7.08%) than the prolonged ones [(Lepidocertinus
incertus (Hand.); hypogastrura manubrialis (Tulb.); H armuta
(Nic.);, Friesea claviseta (Axelson); Tullbergia sp. and Folsomides

parvulus Stach)g which considered as the prevalent ones and it
constituted (20.78%).

2.3.2. Tomato Plantation:

As shown in Table (2) and as in Cucumber the same two
collembolan categories were represented in Tomato at a different
percentage since the prevalent species was the prolonged
collembolans (28.57%) while the other one was the spherical ones
and were (11.49%).

3- The Occurrence of Total Mean and Percentage of Mites sub-
order and Collembola Under Two Vegetations Uunder
Plastic Tunnel During 1999-2000.

The total mean fauna under the two grown vegetable crops
was different in accordance with the four encountered mite groups
(Table 3). It was found out that fauna under Cucumber Plantations
were higher (55.09%) than those under Tomatoes (44.91%). On the
other hand, soil mites were the prevalent group under Cucumber
plantations reaching (72.14%) while those under Tomatoes reached
only (59.94%?. In concern with Collembola, the picture reversed,
i.e., springtails under the Tomato plantations were the prevalent
(40.06%), while those under Cucumber the lower (27.86%).

In accordance with the recorded mite species under Cucumber
and Tomato and the four mites sub-orders. It was found out that
Oribatida was the most prevalent sub-order under the two vegetable
crops, reaching a mean of 153.00 ind. (= 48.42%) and 128.0 ind. (=
59.§1%) under Cucumber and Tomato respectively. The second
encountered sub-order was Gamasida, since the record indicated
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70.00 ind. (= 22.15%) and 60.00 ind. (= 28.04%) under Cucumber
and Tomato plantations, respectively. Actinedida was third in rank
with that category 66.00 ind. §= 20.89%) under Cucumber
plantations, followed by Acaridida fourth 27.00 ind. (= 8.54%). On
the other hand, the picture changed with mites under Tomato, since
Acaridida 19.00 ind. (= 8.88%) came third and Actinedida 7.00
Ind.(= 3.27%) fourth.

Table (3): The occurrence of total mean of Mites sub-orders and Collembola

under two vegetations, Tomato and Cucumber under plastic tunnels
during 1999-2000.

Cucumber Tomato
+ Mites % Y%
sub-order Mean sub-or./ sub-or./ Mean [ sub-or./ | sub-or/
fot. mites | tot. Fauna tot. mites | tot. Fauna
Oribatida 153.00 a 48.42 34.93 128.00 a] 59.81 35.86
Gamasida 70.00 b 22.15 15.98 60.00 b 28.04 16.80
Actinedida 66.00 b 20.89 15.07 7.00 ¢ 3.27 1.96
Acaridida 27.00 ¢ 8.54 6.16 19.00 ¢ 8.88 5.32
Tot. mites 316.00 a 72.14 121400 b 59.94
Tot. Collembola | 122.00a - 27.86 1143.00b - 40.06
Tot, fauna 438.00 a 357.00b
% 55.09 44 91

Mean number of mites-Order and Collembola with different latter are significant different (p = 0.05)
Duncan’s (19S5) multiple range test.

Evaluating the percentage of every soil fauna group, or rather
the Four acari groups and Collembola too (Table 3), it was found
out that, under Cucumber plantations if preparing those percentages
descendingly, it could be stated that Oribatida, came first (34.93%)
followed by Collembolans (27.86%), Gamasida came third
(15.89%). Actinedida fourth (15.07%), while Acaridida, the least
(6.16%) and was fifth in that category. On the other hand, fauna
under Tomato plantations, were not the same as recorded with
Cucumber, Collembolans came in first rank (40.06%), followed by
Oribatida (35.86%), Gamasida came third (16.80%), followed by
Acaridida (5.32%) fourth, while Actinedida (1.96), the least and
fifth in that category. We found significant between tot. of mites
under Cucumber and total mites under Tomato. On the other hand.
no significant. between total Collmbola under Cucumber and
Tomato. While found significant between total fauna of each
Cucumber and Tomato.

4- Population Fluctuation of Six Families of Sub-Order
Oribatida Associated With Cucumber Plantations Grown
Under Plastic Tunnels During 1999-2000.

4.1, Cucumber Rlantation:

As shown in Table (4) it was clear that total species of every
Family group “fluctuated during the 7 months of investigation in
Cucumber plantations, however. that fluctuation was not the same
in every family. The chosen Families that were more abundant
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were; Oppiidae which represented by (25.49%), Oribatulidae was
represented by the same percentage (25.49%), Epilohmanniidae,
came second (21.57%), Belbidae third (16.34%), while
Lohmanniidae (11.11%), the least and the fourth on that category.

Table (4): Population fluctuation Six Families of domenant sub-order Oribatida
associated with soil %rown up with Cucumber and Tomato under

plastic during 1999-2000.
Families Oribatida
Months[ Oppiidae | Oribatulidac [Epilohmannidae] Belbeidae | Lohmanniidae [Ctenacaridae
A A B A B A B A B B
Nov. 3.00 | - |4.00[10.00| 5.00 | 400 | 4.00 [21.00] 2.00 | - - | 5.00
Dec. 6.00 | - |4.00112.00| 6.00 | 1.00 [ 0.00 { 3.00 | 2.00 | - - | 1.00
Jan. 4.00 | -]3.00[12.00{ 1.00 | 3.00 | 3.00 | 4.00 | 0.00 | - - 12.00
Feb. 0.00 | - ] 6.00]400]3.00) 200 |6001000f 000 | - - 10.00
Mar. 4.00 [ - ]5.00]11.00] 2.00 | 2.00 | 5.00 | 0.00 | 1.00 | - - 10.00
Apr. 1000 | - | 4.00 [15.00( 9.00 | 4.00 | 1.00 | 2.00 | 1.00 | - - 10.00
May 12,001} -]13.00] - 7.00 - 5.00 - 11.00 | - - -
Total {39.00| - [39.00{64.00]33.00| 16.00 [25.00140.00] 17.00 | - - | 8.00
Mean | 5.57 |- | 557 |10.67| 4.71 | 2.67 | 3.57 | 6.67 | 2.43 - - | 1.33
% 25.49 | - [25.49(50.00(21.5712.50 [16.34(31.25| 11.11 | - - | 6.25

A= Cucumber B = Tomato

May was the month of high populations with 3 Families ;
Oppiidae (12.00 ind.), Oribatulidae {13.00 ind.) and Lohmanniidae
(11.00 ind.), while it was April with Epilohmanniidae (9.00 ind.)
and February with Belbidae (6.00 ind.). On the other hand, the
minimum records in those 5 Families were; Oppiidae Febru
(0.00 ind.), Oribatulidae Januaﬁy (3.00 ind.), the same month with
the Epilohmanniidae (1.00 ind.), Belbidae Dec. (0.00 ind.) and
finally Lohmanniidae January and February (0.00 ind.).

4.2. Tomato Plantations:

As shown in Table (4) it was clear that only 4 Families were
encountered instead of the 5 ones with Cucumber. However, it was
distinct also that two of the recorded Families in soil grown, up with
Cucumber were totally absent in Tomato plantations, they were the
Families Oppiidae and Lohmanniidae. Another fact was clear, that
is, meeting will representatives from the Family Ctenacaridae that
was absent in soils of Cucumber plantations, the Family
Oribatulidae represented (50.00%) in Tomato plantations,
representing the most prevalent Family with Cucumber too, giving
an idea of its prevalence in the two chosen vegetable crops.
Belbidae, came second in rank (31.25%), while Epilohmanniidae

12.50%) third in that category. The least occurring Family was
tenacaridae, that was represented by (6.25%).

In concern with soil mite fluctuations and the six months
eriod of investigation, it was clear from (Table 4) that mite species
uorished and its highest fluctuation was recorded in November

1999 with the Families Belbidae (21.00 ind.), Epilohmanniidae
(4.00 ind.) and Ctenacaridae (5.00 ind.), however, it was April with
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Family Oribatulidae (15.00 ind.) just around the timing with
Cucumber plantations. Bearing in mind that the experiment
terminated with Tomatoes in April, while it extended to May with
Cucumber. The minimum recorded fluctuations were different
within the four recorded soil mite Families. In concern with
Oribatulidae, it was in February (4.00 ind.); while Belbidae in
March (0.00 ind.); Epilohmanniidae in December (1.00 ind.), while
with Ctenacaridae it was from February till the end of experiment in
April (0.00 ind.). The total numbers of soil mites were found
fluctuating in-between those two limits (maximum and minimum)
mentioned. The diversity of species was clear in two sub-orders of

the four encountered ones, or rather with Oribatida and Gamasida
(Table 2).

5. Population Fluctuation of Four Mites Sub-Orders and
Collembola Associated With Cucumber Plantaiions Under
Plastic Tunnels During 1999/2000 Seasons:

5.1. Total Mites Fluctuations Associated With Cucumber:

As indicated in Table (5) it was clear that May 2000 held the
majority of soil mites 68.00 ind.(= 21.51%) while January, 2000
held the minority 19.00 ind. (= 6.01%). The other five months came
in-between those tow limits. It was found out that November 99
came second in rank, 61.00 ind. (= 19.37%). December the same
year, 47.00 ind. (= 14.87%) came third; February came fourth 45.00
ind. (= 14.24%?, April came fifth 41.00 ind. (= 12.97%); March
35.0 ind. (= 11.10%) came sixth in that category.

Table (5): Population fluctuation of four mites sub-orders and springtails
during 7 months, from Cucumber plantations, during 99-2000.

Total %

. Total | Total

. Mites | Fauna mites | fauna
Nov.| 18.00c |12.00b |18.00a [13.00a |16.00b |61.00]77.00]19.30]17.66
Dec. | 18.00¢c | 6.00d |17.00a 6.00b |17.00b |47.00| 64.00]| 14.87| 14.68
Jan. 11.00d | 6.00d 2.00d 0.001e]10.00d |19.00|29.00]6.01 |6.65
1.0

6.0

Oribatida | Gamasida-| Actinedida| Acaridida |Collembola

Months

Feb. | 15.00c (17.00a |12.00b ¢ [30.00a (45.00|75.00{14.24 ]17.20
Mar. | 17.00c | 8.00¢ 4.00c¢ .00b |18.00b |35.00/53.00/11.10|12.16
Apr. | 26.00b |12.00b" | 2.00d 1.00c [16.00¢c |[41.00]|57.00]12.97]| 13.07
May | 48.00a | 900¢ [11.00b 0.001¢{13.00c |68.00]81.00]21.59{18.58
Total | 153.00a |70.00c [66.00c [27.004 {120.00b [316.00436.00{100.00{100.00
% Sub-orders/ total mites :

| 4842 | 2215 | 2089 | 854 |
% Sub-order/ total fauna :

| 3509 | 1606 | 1514 | 619 | 27.52 |

Mcan numbers of mites sub-orders and Collembola with difterent (p=0.05) Duncan’s (1955) multiple
range test.

5.2. Total Fauna Fluctuations Associated With Cucumber:

As shown in Table (5). it was clear that total fauna (Mites +
Collembola) flourished during May 2000 reaching a total mean of
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81.00 ind. (= 18.58%), while January 2000, was the least, 29.00 ind.
(= 6.65%). The other five months were found to fluctuate in-
between; November 99 came second in rank, 77.00 ind.(= 17.66%),
followed by February 75.00 ind. (= 17.20%) third, December 99
was the fourth in that category 64.00 ind.(= 14.68%) April came

fifth 57.00 ind. (= 13.07%), while March 53.00 ind. (= 12.16%) was
sixth in that category. .

5.3. Four Sub-Orders of Mites Associated With Cucumber:

It was clear from Table (5) that mites belonging to the four
encountered sub-orders during all time experiment were not the
same: Oribatida, May was the month of highest fluctuations of the
Oribatids reaching a total mean of (48.00 ind.) while January was
the least (11.00 ind). The least of the studied months were found to
be in-between those two limits, 1preparing the mean number of the
other five months descendin lg. t could be stated that: April (26.00
ind.) came second, followed by November and December 99, that
were equal and gave the same record (18.00 ind.), March (17.00
ind.) came fifth, February (15.00 ind.), sixth in that category.
Gamasida: The gamasids fluctuations (Table 5) were found to be
less in its numbers than the Oribatids. However February means
were the maximum record 17.0 ind. followed by November 99 and
April 2000 second and the same record (12.00 ind.), May 2000
came third (9.00 ind.), March (9.00 ind.) fourth in that category,
while December 99 and January 2000 the same record, (6.00 1ng}.l)
and fifth in that category. Actinedida: That sub-order was the third
one studied in that category, and it was clear that its fluctuating
numbers were less than the other sub-orders. Preparing the recorded
numbers of Actinedids descendingly, it was clear that November
came first (18.00 ind.), December §17.00 ind.) second, Februa
(12.00 ind.) third; May (11.00 ind.) fourth, March (4.00 ind.), fift
both April and January 2000, were the least (2.00 ind.) and was
encountered as the seventh. Acaridida: The acaridids were found to
be the least soil mites in the present investigation. Its numbers were
recorded within only five months of the seven month work.
November 99 was the highest month (13.00 ind.), December 99 and*
March 2000, the same (6.00 ind.) came second, followed by
February and April came third and were the same record (1.00 ind.),
while both January and Maﬁ were the same record also, and held nil
(0.001 ind.), and were fourth in that category.

We found significant relation ship between total sub. Order
Oribatida and other total suborders mites under Cucumber. On the
other hand found si%niﬁcant relation ship between May (48.00ind.)
and other months of Oribatida, Feb. (17.00 ind.) of Gamasida Nov.
and Dec 18.00 & 17.00 ind. Of Actinedida and Nov. (13.00 ind.) of
Acaridida and other months under Cucumber.
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5.4. Springtails Associated With Cucumber:

The recorded means of Collembolans were found to be second in
rank after the Oribatida, and, its numbers were found to fluctuation
with in the 7 months of experiment. January 2000 was the least (10.00
ind.), while February 2000 gave the maximum record (30.00 ind.).
Preparing the other five months, it could be stated as follows: March
(18.00 ind.) came second, December 99 (17.00 ind.) third, November

a:;lk April the same record (16.00) fourth, May (13.00 ind.) fifth in that
rank.

6. Population Fluctuation of Four Mites Sub-Orders and
.Collembola Associated With Tomato Plantations Under
Plastic Tunnels During 99/2000 Season:

6.1. Total Mites Fluctuations Associated With Tomato:

As seen in Table (6) the results indicated that November 99,
had the maximum record of the soil mites as (60.00 ind.)
comprising (28.04%) while Mar. 2000, held the minimum as (26.00
ind.) comprising (12.16%). The other four months came in-between
those tow limits. It was found out that December 99 came second,
33.00 ind. (= 15.42%) while January, February and April 2000,
came third and have the same records (32.00 ind.) comprising
(14.48% and 14.95%) respectively.

6.2. Total Fauna Fluctuations Associated With Tomato:

Table (6) showed that total fauna (Mites + Collembolans)
flourished during November 99 reaching a total mean of (74.00
ind.) comprising (20.73%), while April, 2000, was the least 51.00
ind. comprising (14.95%) the other four months were found to
fluctuate in-between; December 99 came second 62.00 ind.
=17.37%), followed by March 2000, third 62.0 ind. (=17.37%),

ebruary 55.00 ind.(= 15.41%) fourth, while January 53.00 ind.
(14.85a‘%) came fifth in that category.

Table (6): Population fluctuation of four mites sub-orders and springtails during
6 months, frorn Tomato plantation, during 99-2000.

£ dida| Acaridida |Collembol Towl %

€ | Oribatida | Gamasida | Actinedida| Acaridida |Collembola

g ribanda | Damasica Mites | Fauna :1?::; 2;?,?;
Nov. | 40.00a | 14.00a | 1.00Db 500a [14.00c [60.00]74.00(28.04(20.73
Dec. | 1700 ¢ 1200c | 0.001 ¢ 400a 290a 133.00{62.00]15.42]17.37
Jan. 21.00b 5.00d 2.00a 3.00 ¢ 22.00b [31.00(53.00(14.48( 14.85
Feb. 16.00c | 13.00b 1.00b 2.00¢ 23.00b [32.00/55.00|14.95|15.41
Mar. [ 13.00d 8.004d 1.00b 400a 36.00a [26.00162.00112.16]17.37
Apr. | 21.00b [ 8.004d 2.00a 1.00 d 19.00 c [32.00(51.00]|14.95|14.27
Total] 128.00a ] 60.00b6 | 7.00d | 19.00c | 133.00a P T4.00(337.00(100.000100.00

% Sub-orders/ total mites :
5981 | 28.04 | 327 | 888 |
% Sub-order/ total fauna: )
| 3585 | 1681 | 196 | 532 | 4006 |

can numbers of mites sub-orders and Collembola with difierent (p=0.03) Duncan's (1953) multiple
range test
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6.3. Four Sub-Orders of Acarina Associated With Tomato:

It was obvious from Table (6) that mites belonging to every
one of the four encountered sub-orders during the whole time
experiment were not the same as follows: Oribatida, November
was the month of high numbers of Oribatids reaching a total mean
of (40.00 ind.), while March 2000, was the least (13.00 ind.) in that
rank. The rest of the studied months were found to fluctuate as
follows: both January and April 2000 were the same record and
were second in rank (21.00 ind.), followed by December 99 (17.00
ind.) third, February came fourth (16.00 ind.). Gamasida,
November was the month of high record of the gamasids reaching
(14.00 ind.) first in rank, followed by February second (13.00 ind.),
December 99 third (12.00 ind.), both March and April 2000 came
fourth (8.00 ind.), while January the fifth and least of that category
(5.00 ind.). Actinedida, were found to be less in its numbers than
the other 3 sub-orders. Both January and April 2000 were the
highest record (2.00 ind.) first in rank, followed by November 99,.
February and March 2000, second in rank and giving the same
record (1.00 ind.) while December 99, was the least and held nil
(0.001 ind.). Acaridida, The acaridids were found to be fluctuating
as follows: November 99, held the majority of the soil mites (5.00
ind,), while April 2000, held the minority (1.00 ind,), the other 4
months fluctuated between the two limits both December 99 and
March 2000, held the same record (4.00 ind.) and were second in
rank, followed by January 2000, third (3.00 ind.), while February
came fourth in that rank (2.00 ind.).

We found significant relation ship between total suborder
Oribatida and other total suborders mites and as total Collombola in
the same trend on the other hand no found significant relation ship
between totals suborder Oribatida and total Collmbola under
Tomato while, found significant relation ship between mean
number suborder Oribatida, Gamasida and Acaridida in November
and other months while, mean number suborder Actinedida found

significant relation ship between April and other months under
Tomato.

6.4. Springtails Associated With Tomato:

The data shown in Table (6) indicated that the mean of
springtails were found to be the first, or rather the highest records
from soil acari, as March 2000, was the highest month (36.00 ind)
while November was the lowest (14.00 ind.) the other 4 months
came in-between as December 99, was second (29.00 ind.),
followed by February third (23.00 ind.), January came fourth (22.00
ind.) then came April the fifth (19.00 ind.) in that category.
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DISCUSSION

The population fluctuation of soil mites under Cucumber were
found to flourish on May 2000, the highest record, while January
ave the lowest record. The other months fluctuated in between
those two limits. the highest records varied from one sub-order to
another. According to Helmy et al, (1994), Tadros et al., (1995);
Sharshir (1998) and prus ef al., (1999) the decrease in doil acarina
magnitude in winter was due to the change happening in soil
structure, soil cold, aeration light and heat penetration of soil layer
and in mean time evaporation of soil moisture which is considered
on of the a main essential factors needed for the development and
life cycle of most soil fauna. So, a lot of soil organisms may
desiccate and die. The same outhers stated that the high numbers of
soil mites in summer season may be due to the immigration of some
soil living animals to the upper soil strata and may multiply if its
offered good plant cover, convenient ecological factors and plant
roots grows. f?lowever, as for Oribatida it was May, Gamasida it
was February, but for both Actinedida and Acaridida, it was
November that differences probably due to the mode of living of
these organisms and to the soil substrate it lives and the its specific
alet according to every ’Igroup. On the other hand, that results was
not the same under Tomatoes. As for springtails population
fluctuation, it was found out that. February was the month of
highest records, while January the least. However it was not the
same with Tomatoes, and that results may be attributed to the nature
of roots and the accompanying microflora. The diversity of species
was watched more clear with the sub-order. Oribatida and speciaﬁ)ly the
family Oribatulidae and also with the sub-order Gamasida, specially
the family Ascidae. Sharshir (1986, 1998), Tadroes et al, (1995),
Abou Taysh (1997) and El-Shafei (2003) Suggested that the
dispersion_of soil ‘organisms may be correlated with the growth of
plants, sufficient good grown roots, relative humidity, organic matter,
aeration, fertilizers, water table and other indirect factors responsible
for the convenient factors needed for the growth and reproduction of
soil organisms. As for the Collembola that phenomenon was clear with
the family poduridae. that mentioned diversity probably mite be
referred to the mode of living, nourished diet, and adgptation of species
to the available offered nutrition.
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