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ABSTRACT

"This investigation was caried out to survey mites collected from certain
regions of North Sinai Peninsula, Northwestern Coast and Siwa Oasis. Results
indicated that survey proved the occurrence of 48 species belonging to 31 genera and
19 families where gasmid mites ranked the first as it included the highest numbers (37
species) followed by actinedid mites (5 species), oribatid mites(5 species) and
acaridid mites(one species).

Concerning Lealaspis astronomicus (Koch) that was recorded from North
Cost region reared on Rhabditis scanica Allgen and Meloidogyne incognita (Kofoid &
White) Chitwood at 25°C, prey species affected duration, fecundity and feeding
capacity of this predator. Generally, R. scanice was more suitable prey for L.
astronomicus comparing with M. incognita. However, female consumed an averaged
140.8 and 272.0 juveniles of M. incognita during immature and aduft stage,
respectively. Thus L. astronomicus can be considered as biological agent against M.
incognita.
Keywords: biological agent, Melvidogyne Incognita, Lealespis astronomicus,

predator, soil mites, survey.

INTRODUCTION

Soil arthropods particularly predacious mites may ptay an important
role besides other microorganisms in soil fauna to achieve the natural
environmental equilibrium. Accordingly, it can be depended on these mites as
bio-agents for controlling plant parasitic nematodes. However, the potential of
using mites as biological-agents had rarely been studied.

Considerable group of mites live in soil, of which some are
predaceous, feeding on soil pests such as nematodes. Recently, several
investigations were carried out to investigate the possibility of using sorme soil
predacious meso-stigmatid mites in reduce nematode populations. Since
there is a great possibility of using some species of laelapid mites as
biological control agents as recorded by several authors on different preys
(Rodriguez et ai., 1962; Sharma, 1971; Afifi, 1977; Imbriani and Mankau,
1983; Insera and Davis, 1983). ‘

Moreover, Walia and Mathur (1995) reported that Tyrophagus
putrescentiae (Schrank) and Hypoaspis calcuttaensis fed gourmand on the
vermiform stages and free eggs of Meloidogyne javanica where maximum
numbers of nematodes were consumed within the first 24 hours. Also,
Mostafa et al. (1997) studied the suitability of egg-masses of M. javanica as
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food source to Lasiosieus dentatus they found that the predatory mite
successfully completed its life cycle on egg-masses.

Therefore, the present work aims to detemnine the occurrence of mites
assoclated with organic manure and debris at North Sinai Peninsula, North
Coast and Siwa Oasis, in addition to evaluate the predacious ability of
Laelaspis astronomicus as bio-agent against Meloidogyne incognita in
laboratory conditions.

MATERIALS AND METHODS

Survey studies

Samples of grasses debris, organic manures and soils were collected
from several localities of Egypt and brought into laboratory of Desert
Research Center in tightly closed polyethylene bags, with all necessary
information. Mites were firstly extracted by using modified Tullgren funnels.
Aduit specimens were examined by stereomicroscope and cleared in
Nessbitt's solution, then mounted in Hoyer's medium on glass slides for
identification. Evens and Till, 1966 & 1979 and Zaher, 1986 were used as
guides in identification.

Source of food

Samples of humidified organic materals were put in Bearman's
funnel. The extract (containing free living nematodes) was added to a Petri-
dishes contain slices of potatoes as food source for rearing nematodes.

Rearing predacious mite

For culturing mites, severa! adull females of Laelaspis astronomicus
(Koch) were placed in plastic cells supplied with food {free living nematodes)
and kept in an incubator at 25°C. - -

Rearing Melo/dogyne incognita

Second stage juveniles {J;) obtained from egg-masses that produced
from females previously identified as M. incognita (Kofoid &White) Chitwood
according to Taylor et al,, 1995 were collected. These juveniles were used to
inoculate sunflower piants under greenhouse conditions, to make nematode
mass-rear.

Media used for experimental work

Media for both nematodes and predator mites were prepared by
adding 1 gm of agar on 100 ml of water. Media was mixed on a boiled water
bath and poured in the sterilized plastic cells.

Determination of nematode juveniles consumed by the predatory mite
Nematode-egg-masses of equal sizes were separated and gathered.
The same numbers of egg-masses were used in plastic cells with or without
mites. Cells were replicated 20 times. Egg-masses were submerged half way-
of their length into the agar to facilitate egg hatching and prevent desiccation.
Hatched M. incognita juveniles (J;) were calculated in arenas with or without
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mites based on different time intervals needed for each stage of the mite life
cycle. Through counting of hatched nematodes in different cells, consumption
of M. incognita juveniles (J;) by the predator mite was determined throughout
its life span. Consumption of the nematodes by the mites was estimated by
subtracting numbers of nematodes in arenas without mites.

RESULTS AND DISCUSSION

Survey results

Data in Table (1) revealed that different genera and species were
found in many samples which were collected from certain regions of Norh
Sinai Peninsula, Northwestem Coast and Siwa Oasis. Mite survey proved the
occurrence of 48 species belonging to 31 genera and 19 families (Table 1).
Of these; 37 species belong to 11 families; (Sub-order. Gamasida):
Parasitidae, Rhodacaridae, Digmaseliidae, Ofogamasidae, Ascidae,
Phytoseiidae, Amerosiidae, Lealapidae, Machrochelidae, Pachylaelapidae
and Uropoidae; 5§ specles belong to 3 families; (Sub-order: Actinedida):
Cunaxidae, Pyemoitidae, Tarsonemidae, (Sub-order. Acaridida) was
recorded by family (Acandae); (Sub-order: Onibatida) was recorded by four
families Epifohmanniidae Oppiidae, Galumnidae, and Ornibatulidae.

According to their distribution, mites could be classified to two
groups: mites collected from only one locality found in rare numbers and
mites collected from more than one locality and found in few numbers.
Predacious potentiality of Laelaspis astronomicus

Individuals of the laelapid mite, L. astronomicus were detected from
organic manure and debris under fig trees, tomato plants and date palm at
Northwestem Coast (King Maryut, Alexandria Governorate). Under laboratory
conditions, predator different stages were fed on free-living nematodes
Rhabditis scanica and root-knot nematode Meloidogyne incognita (J;) at
25°C

Table (1): Survey of soil mites in some newly reclaimed regions.
Species Host / Habitat Region

1- Order: Parasitiformes

A- Sub-order: Gamasida

* Super cohort: Monogynaspides

** Cohort: Gamasina

{1} Superfamily: Parasitoidea

Famlily: Parasitidae Oudemans

Parasitus consanguineus Oudemans & Voigts. | Orangic manure & soil. 2
Parasitus wahabi Nasr & Mersal. Orangic manure & soil. 1
Parasitus sp. Orangic manure. 182
Vulgarogamasus burchanensis Oudemans. Orangi¢c manure. 1

{2) Superfamily: Rhodacaroidea
Family: Rhodacaridae Qudermnans

Rhodacarus sp1. Debris & arganic matter 1
under fig trees.
Rhodscarus sp». Under tomato. 1
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Table {1): Contd.

IFamily: Digamaseliidae Evans

Dendrolaelaps aegyplicus Metwally & Mersal, Debris, organic matter & 1&2
manure of sheep's,
Dendrolaelaps zaheri Metwally & Mersal. Debris & under banana. 1&2
Family: Ologamasidae Ryke
Gamasiphis denticus Hafez & Nasr, Debris & soil. 2
Gamasiphis parpulchelius Nasr & Mersal. Debris under cucumber & 1
eggplant
\Gamasiphis sp. Debris & organic matter. 1
(3) Superfamily: Ascoidea
Family: Ascidae Yoigts & Oudemans
ﬂrctoseius bifinear Nasr. Organic manure. 2
Protogamaselius denticus Nasr, Debris of guava, under okra, 3
eggplant & fig.

Protogamaselius aegyplica Nasr. Debris. 1
Proctolaelaps onentalis Nasr, Debris under citrus. 2
Proctolaelaps aegypliaca Nasr. Organic manure. 2
Proctolaslaps pygmaeus (Muller). Crganic manure. 1
Blattisocius dentriticus (Berlese). Organic manure. 1
Blatlisocius keegani Fox. Organic manure. 2
{4) Superfamily: Phytoseoidea
Family: Phytoselidae Berlese

biyseius ovetus {Germen). Eggplant, organic manure. 2
Amblyseius barken Hughes. Qrganic marure. 1
Family: Ameroseiidae Evans
IAmeroseius aegypticus EI-Badry, Nasr & Hafez, Organic manure, 1
(5) Superfamily: Deranyssoidea
Family: Laelapidae Berlese
Hypoaspis koseii Halez, EFBadry & Nasr. Debris under citrus. 2
H. gergus Hafez, El-Badry & Nasr. - Organic manure. 1
IH. orientalis Hafez, El-Badry & Nasr. Organic manure. 183
H. bregetova Shereef & Afifi, Organic manure. 2
L aslaspis astronomicus (Koch). Organic manure & debris under 2

fig tree; tomatoes & date palm.

Cosmolaelaps keni Hafez, El-Badry & Nasr. Organic manure. 2
Ololaslaps bregetovae Shereef & Soiiman. Organic manure. 2
\Androlaelaps aegypiicus Hafez, El-Badry & Nasr. Organic manure. 2
6) Superfamily: Eviphidoidea
Family: Machrochelidae Vitzthum
Macrocheles africanus Hafez, El-Badry & Nasr. Organic manure. 1
Macrocheles muscaedomesticae (Scopoli), Organic manure. 2
Glyptholaspis sp. Qrganic manure. 1
Family: Pachylaelapidae Beriese
\Pachylaslaps aegypticus Hafez & Nasr. Soil under eggplant & okra. 2
Pachylaelaps kievati Davydova. Debris. 12

* Cohort: Uropodina .
1) Supertamily: Uropodoldea
Family: Uropodidae Berlese
Urobovelia ovalis Hirshmann.

Uropodes sp.

Ckra, watermelon & orangic
rnanure,
QOrganic manure,
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Table (1): Contd.

2- Order: Acariformes

B- Sub-order: Actinedida

* Super cohort: Promatids
** Cohort: Eupodina

(1) Superfamily: Bdeiloldea
Family: Cunaxidae Thor

Pulaeus nifotus Zaher & El Bishlawy Under apple, crange. 1
Cunaxa sp. Under eggplant. 1

** Cohort: Eleutherengonina
{1) Superfamlly: Pyemotoidea
Family: Pyemotidae Oudemans
Pyemotes sp. Organic manure. 1
(2} Superfamily: Tarasonemoidea
Family: Tarsonemidae Kramer
Tarsocnemus §p.1 Under guava trees. 1
Tarasonemus sp.z Under eggplant. 1
Sub-order: Acaridida

(1) Superfamily: Acaroidea
Farnily: Acaridae Leach
Rhizoglyphus robini Claparede Organic manure. 182
Sub-order: Oribatida

(1) Superfamily: Epllohmannioidea
Family: Epilohmannildae Oudemans
Epilohmannia sp. Soil. 1
(2) Super Family: Oppioidea
Family: Oppidae Grandjean
Oppia bayoumii Shereef & Zaher. Debris. 1
Muttioppia wilsoni Acki. Debris. 1

(3) Superfamlly: Galumnoidea
Family: Galumnidae Jacot
Pilogalumna ornatula Grandnjean

(4) Superfamily: Oribatuloidea
Family: Oribatulidae Thor
Zygoribalula sayedi EI-Badry & Nasr. Qrganic manure. 1&2
1 - North Sinai Peninsula.

2 - Northwestern Coast.

3 - Siwa Oasis.

Under crange & organic 1
manure.

Biological studies of L. astronomicus on two preys
Mating is essential for egg deposition. Cannibalism did not occur.
Statistical analysis (Table 2) showed that incubation period of L.
astronomicus averaged 0.5 day when reared on R. scanica or M. incognita
juveniles {J.). Larval stage duration was affected by prey type; it was longer
on R. scanica (1.2 days) than that on M. incognita juveniles (J;) (0.8 day);
while protonymphal stage was longer on M. incognita juveniles (J2) (4.0 days)
than that on R. scanica (2.5 days). Deutonymphal stage was significantiy
different on both prey types. It was longer on M. incognita juveniles (J;) (5.8
days) than that on R. scanica (1.8 days). Life cycle of both female and male
- were significantly differed on that previously prey species. Also, it could be
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noted that the shortest period was observed on R, scanica (5.9 days);
whereas the longest period on M. incognita juveniles (J;). Male showed
sirmnilar trend as female, but the periods were slightly shorter. Biological
aspects such as hatching, moulting and mating habits are similar to those of
other species of the family Laelapidae.

Table (2): Developmental times (in days) of Lealaspis astronomicus
(Koch) fed on two nematodes prey species at 25°C.

. . Meloidgyne
Stage Sex Rhabditis scanica Incognita
Incubation period Q 0.5+0.0 0.5+0.0
{Egg) 3 0.5+ 0.0 0.5+0.0
Q 1.2+0.2 0.8+0.2
Larva z 12+0.2 7.040.0
0 25+0.4 4.0+08
Protonymph 3 33403 3.6+0.5
Q 1.8+0.3 58+0.4
Deutonymph 3 16+0.4 5.5+0.6
) 0 5.5+0.4 10.7+0.5
Total immatures 3 51+0.2 104102
) 9 59+0.4 11.2+05
Life cycle S 5.6+0.3 100602 |
. - Q 39.5+1.5 46.2+1.8 |
Longevity 3 38.1+0.7 36.4+1.2
) 0 45.3+1.5 57.4+1.5
Life span 3 43.7:0.9 47.341.1
L.5.D. 0.05 Total immatures = 0.3 L.5.D. 0.01=0.5
L. 8. D. 0.06 Longevity "7 L.S.D. 0.01=23
L.S. =19 L.S.D. 0.0132.4

D. 0.08-life span

Adult longevity and fecundity

Data presented in Table (3) indicate that food type significantly
affected adult femafe longevity and fecundity. Free-living nematode R.
scanica shortened the duration and increased number of deposited eggs;
while plant parasitic nematode, M. incognita, prolonged the longevity and
decreased number of deposited eggs. An average female total deposited
eggs and daily rate ranged from 14.8 & 9.2 and 9.2 & 0.3 when fed on R.
scanica and M. incognita, respectively,

Table (3): Effect of prey type on female longevity and fecundity of
Laelaspis astronomicus (Koch) at 25°C.

Average duration in days No. of eqgs /
“Prey~ Pre- ipositd Post- Total Daily
ovipositio ion__ Oviposition Longevity average | rate
Rhabditis scanica | 2.4+09 21.2+0.8| 159424 | 39.5¢+1.5 [14.8+2.2]| 0.7+0.1
Meloidogyne incognita| 344112 |23.8+41.8] 19.1+1.7 | 46.2+1.8 | 9.2¢1.9 | 0.3+0.1 |

L. 8. D. 0.05 Longevity

=3,

L. 8. D. 0.05 Total average of egg = 2.1

L.5.0 001=84
L.§.D. 0.01»28
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Life table parameters

The life table parameters for L. astronomicus at 25 °C are as shown in
Table (4). The intrinsic rate of increase (ry) value obtained was 0.0934 and
0.0854 individual /Q / day when fed on R. scanica and M. incognita juveniles
(J2), respectively. The multiplication per generation (Ro) was higher on M.
incognita juveniles (J;) (3.915 times) than on R. scanica (3.780 times).
Female generation time (T) also differed according to prey as it averaged
14.2279 and 20.8627 days when fed on R. scanica and M. incognita
juveniles (J2), respectively.

Table (4): Life table parameters of Laelaspis astronomicus (Koch) when
fed on R. scanica and M. incognita at 25°C.

. Parameter R. scanica M. incognita
Net reproduction rate { Ro ) 3.7800 3.9150
Generation time { T ) ( days) 14,2279 20.8627
Intrinsic rate of increase ( fm ) 0.0934 0.0654
Finite rate of increase { exp . I ) 1.0979 1.0676
Sex ratio ( femaleftotal) 0.6 0.65

The finite rate of increase (exp ry) was 1.0978 and 1.0676 times/Q/day
when fed on previously mentioned prey, respectively, Table (4).

Thus, it could be concluded that according to different life table
parameters with rearing on free-living nematodes as prey at 25°C gave
highest reproduction rate (r, = 0.0934 individual / female / day) for the
predator L. astronomicus.

Although the rate of female survival was less on M. incognita
juveniles (J;} than on free-living nematode tested, yet specific rate was higher
that greatly affect the intrinsic rate of increase (ry).

Finally, it could be concluded that the most suitable prey for L.
astronomicus was free-living nematode R. scanica where the higher ry, value
(0.0934 individual female /day) was registered, while the lower r, value
(0.0654 individual ffemale / day) was recorded when the mite fed on M.
incognita juveniles (J,) at 25°C.

Feeding Capacity

Results also showed that at 25°C, the larval, proto- and deutonymphal
female stages of L. astrcnomicus consumed an average of 36.7, 48.4 and
55.7 individuals of root-knot nematode, M. incognita, respectively (Table 5).
The averaged number devoured during adult female longevity averaged
272.0 individuals of M. incognita. Male followed similar trend as that of
female, but fed on lower numbers.

Abbassy ef al. (1987) studied the life cycle of predacious mite,
Leaiapsis zahari at 28 °C and found that it was fed on the second stage (J2)
of M. incognita. Moreover, they recorded that the life cycle required an
average of 9.35 days. The predator consumed average of 60 juveniles and
injured about 23.78% of the root-knot nematode egg-masses.

However, consideration of the biological characteristics of L.
-astronomicus may classify its potential here as a biological control agent
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against M. incognita. Moreover, the mite's voracious feeding habit indicates
that it could be useful in biocontrol of plant parasitic nematodes. More
researches must be done in this respect.

Table (5): Food consumption of Laelaspls astronomicus (Koch) during
its life span when fed on M. incognita at 25 ° C.
No. of devoured second stage (J2) of M. Incognita

Predator stage Sex Total Average Daily rate -
§— 1 spes e
Protonymeh 3 571
Devtonymeh | AT AR P
Total T Q 140.8+11.1 13.2+3.2
Immatures 3 129.0+22.8 12.4+4.3
Longovy S [ gamer T eins
Lite span r Y 1
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