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ABSTRACT: Eight mite species (7 predators and 1 parasite), belonging to 2
Orders and 2 Suborders and six families were found to be associated with
the dry cotton bolls collected from Kalubyia Governorate during the period
from Sept. 2002 to May 2003. The predacious mite species were, Blattisocius
sp (Fam:Ascidae ); Hypoaspis sp (Fam: Laelapidae); Amblyseius sp,
Typhlodromus sp and Phytoseius sp (Fam: Phytoseiidae); Anystis sp (Fam;
Anystidae) and Hemicheyletia sp (Fam: Cheyletidae). The parasitic mite
Pyemotes herfsi Odemans (Family Pyemotidae) was the most common
among all the collected mite species, represented by 75% of the total collect
mites, followed by 14% of the mites belonging to Family Phytoseiidae. At the
beginning of Jan., the population of Pyemotid mites was found in low levels
(Jan. and Fab.), then increased at the beginning of Mar. and sharply
increased during May. The population fluctuations were discussed in details.
Laboratory tests were performed to asses the potential of the parasitic mite
P. herfsi as biocontrol agent agamst the Pink bollworm (PBW) Pectmophora
gossypiella (Saunders). The 1% larval instar died after 1 day while the 4" larval
instar died after 3.6t 0.4; 2.6+0.51 and 1.410.25 days when exposed to 2, 4
and 8 individuals of female parasitic mite. One day old pupal stage died after
5.2%0.58 days when exposed only to 8 individuals of parasitic mite. When the
parasitic mites mtroduced to the 1% larvae, no egg-sacs were observed.
Concerning the 4" instar, the percentage of egg-sacs ranged from 80-95%
and the number of mite progeny ranged from 6.7 to 15.05 individual /1 female
mite and the percentage of egg-sacs was 55% at the inoculum level of 8
parasitic mites /1pupa.

Key Words: Predacious and Parasitic mites, Pyemotes herfsi, Pink
boliworm, Pectinophora gossypiella. Biological control
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INTRODUCTION

Profitable cotton production in Egypt depends on successful and efficient
pest management programme which reduce the risk disastrous crop losses
caused by pests. Pink boliworm, Pectinophora gossypiella (Saunders) is the
most important insect pest attacking bolls. it feeds on squares, flowers and
immature bolls. It also attacks the flower ovary causing flower’s shedding
(El-Feel, et al. 1991 and El-Sorady, et al. 1998 ). In the last few decades, the
biological agents became one of the main elements within any integrated
pest management programme. Predaceous and parasitic mites are among
the major, and relatively unutilized, resources for biological control agents
for practically all classes of pests (Gerson and smiley, 1990). Phytoseiids are
the best — known predators among the Acari, and could be easily mass-
reared and shipped (Overmeer, 1985). Several species have attained
commercial status. The predacious mite Phytoseiulus persimilis Athias -
Henriot, is currently being reared and sold for the biological control of spider
mites (Especially Tetranychus urticae koch) infesting greenhouse crops in
many parts of the world (McMurtry, 1982). Phytoseiids aiso prey on various
other pests (McMurtry and Rodriguez, 1987). in Egypt, the Pyemotid mite
Pyemotes herfsi (Oud.) induced mortality reached up to 85% in the first
generation larvae of the Pink boliworm P. gossypiella (Tawfik and Awadallah
1970). During studies on adult emergence from larvae of the gelechiid P~.
gossypiella collected from seeds of cotton fields and ginning factories.
Naresh and Balan (1985) mentioned that 48.56% of the larvae were
parasitized by the mite P. ventricosus :

One of the important factors which regulated the population of some
stored product pests of groundnuts in storehouses was found to be the
parasitic mite P. tritici ( Matokoto et al. 1987). The parasitic mite P. tritici is of
considerable interest not only as being associated with human dermatitis but
also as a possible biological control agent of Solenopsis invicta of stored
grain pests (Thorvilson et al. 1987). Pyemotid mites are common parasites of
many species of Lepidoptera, Coleoptera, and Hymenoptera. They have been
associated incidentally with virtually every insect order, paralyzing and
ultimately killing their hosts (Bruce and Wrensch 1990).

The present study covering the following points:

1- Survey and studying the population fluctuation of the predaceous and
parasitic mites associated with dry cotton bolls to declare their role against
the Pink bollworm.

2- Evaluate the efficiency of the most common biocontrol agent of the
recorded mites against the Pink boliworm.

’
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MATERIALS AND METHODS
1- Survey of predaceous and parasitic mites associated with cotton
bolis:

To study the incidence of the predaceous and parasitic mites associated
with cotton bolls, regular samples of one hundred bolls were collected
randomly in cloth bags from stored cotton sticks at two weeks interval from
Sept. 2002 to May 2003 at Kalubyia Governorate. Samples were transferred to
the laboratory of Plant Protection Department, Faculty of Agriculture, Ain
shames University for mite extractions.

Samples were placed on muslin in Tulligren (modified Berlese) funnels (10
bolls /funnel). The extracted mites were received in Petri- dishes filled with
about 25 cm of tap water. Twenty four hours later, extraction contents of the
Petri dishes were examined by using the dissecting microscope. The
extracted mites were mounted on microscopic glass slides in modified
berlese fiuid (Schuster and Pritchard, 1963) for identification and counting
using light microscope. The identification of mites was carried out to the
families and species levels (The mature females were used to recognize the
species), using keys erected by Baker&Wharton, (1952); Elbadry, (1970);
Krantz, (1978) and Zaher (1986). The found taxa were described using the
criteria of dominance as well as the symbols denoting degree of infestation
used by Cusack et al. (1975). This was summarized in table (2) as following:

Dominancy
D = Dominant: species forming more than 11.1% of the total mite
population.
I = Influent: species forming between 5.6 and 11.1% of the total mite
population.

R = Recedent: species forming less than 5.6% of the total mite population.

2- Efficiency of the ectoparasitic mites Pyemotes herfsi (oud) in
controlling of Pink bollworm (PBW) pectinophora gossypiella
(saunders):

a- Source of mites: .

Well-grown females of P. herfsi were obtained from cotton bolls as
mentioned previously. The female mites were transferred to small Petri dish
of 5 cm in diameter, supplied with the late instar of PBW larvae. The small
Petri dish was placed in larger one filled with water to prevent mite escape
(Hafez, 1977). Pink bollworm larvae were added from time to time to maintain
the culture of mites.

b- Source of the larval and pupal stage of PBW.

The 1%, 4™ larval instars and pupal stage of PBW were obtained from mass
rearing culture at bollworms Research Dept., Plant Protection Research
Institute at Doki Giza, Egypt.
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c- Laboratory bioassay experiments.

To evaluate the effectiveness of P. herfsi on the larval instars and pupal
stage of PBW, rearing circular plastic cells (2.5 cm diameter and 1.5 cm high),
with a layer of mixture of plaster of Paris and charcoal (9:1) on its bottom to
depth 3mm were used (El-Khateeb, 1998).

Insect first instar larvae of PBW were individuaily inoculated with 2, 4 and
8 female mites. Observations were done after each 24 hours and the number
of dead larvae was recorded to determine the period before death.
Treatments were replicated 5 times. The same procedure was done for the
fourth instar larvae and one day old (1-d.old) pupal stage. Rearing cells were
incubated at 25+1°C and 75¢3 R.H. Check were used in parallel with each
treatment.

To determine the effect of the host stages on the female mite progeny,
percentages of egg sacs were calculated. at 4™ day from inoculation, while
the number of progeny of mite females were counted from the beginning of
emergence till 14 days from inoculation of the same experiment.

RESULTS AND DISCUSSION
1- Survey and population fluctuations of predaceous and parasitic
mites associated with cotton bolis:
a- Survey
Eight mite species were recorded during the present study. These mite
species were belonging to 2 orders; 2 Suborders and 6 families: Order
Parasitiformes; Suborder Gamasida represented by 5 species belonging to 3
families: Family Ascidae (Blattisocius sp.); Family Laelapidae (Hypoaspis
sp.); Family Phytoseiidae (Amblyseius sp; Typhlodromus sp and Phytoseius
sp.). While Order Acariformes; Suborder Actinedida represented by 3 species
belonging to 3 families: Family Anystidae (Anystis sp.); Family Cheyletidae
(Hemicheyletia sp.) and Family Pyemotidae (Pyemotes herfsi Oud.). All the
recorded mite species were predators except P. herfsi. (Table 1)

Table (1): Mite taxa associated with dry cotton bolis collected during the
period from sept. 2002 to May 2003 at Kalubyia Governorate.

Mite taxa
Order Suborder Family Species Feeding habits
Parasitiformes Gamasida Ascidae Blattisocius sp. Predator
Laelapidae Hypoaspis sp. Predator
Phytoseiidae =~ Ambylyseius sp. ‘ Predator
Typhlodromus sp. Predator
Phytoseius sp. Predator
Acariformes Actinedida Anystidae Anystis sp. Predator
Cheyletidae Hemicheyletia sp. Predator
Pyemotidae Pyemotes herfsi (Oud.) Parasite
No. of mite taxa 2 6 ) 8
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b- Population fluctuations and dominancy

Data given in (Table 2) revealed that, five predaceous mite families
{Ascidae, Laelapidae, Phytoseiidae, Anystidae and Cheyletidae) and one
parasitic mite family (Pyemotidae)} were collected from dry cotton bolls
during the period from Sept. 2002 — May 2003 at Kalubyia Governorate.

However the most common mite families were Pyemotidae (856.0
individuals) followed by Phytoseiidae (159.0 individuals), representing 75.1 %
and 14% of the total mites respectively. A moderate numbers were recorded
of the family Ascidae (33.0 individuals) and Cheyletidae (70.0 individuals),
representing 2.9% and 6.1% of the total mites respectively. it could be
concluded that family Pyemotidae and Phytoseiidae were “dominant” but
family Cheyletidae was “influent” while the other families were “resident”.
However the obtained results supported by the finding of Youssef et al.
1976 and Naresh & Balan 1985 who mentioned that the phytoseiid
Amblyseius gossipi Elbadry , A. swirskii (Athias-Henriot), A. mumae (Shehata
& Zaher), A. cydnodactyion (Shehata & Zaher), Phytoseius plumifer mites
were the most abundant predator mites collected from the field, while in the
contrary, pyemotid mites Pyemotes ventricosus were the most abundant in
the cotton seeds collected from the ginning factories than those collected
from the fields.

Regarding to the normal distribution of the recorded mite families
encountered cotton bolls during the period of this investigation, it could be
observed that, families of Laelapidae and Anystidae were recorded only
during Sept. and Mar. while family Ascidae recorded during April. and May.
On the other hand family Phytoseiidae recorded during the period from Sep.
to Mar. with a total number of mites ranged between 5 to 96 indiviuals/month.
Family Cheyietidae found during the period from Dec. to Mar. with a total
number ranged from 2 to 51 individuals/ month. Also family Pyemotidae
found during the period from Jan. to May with a total number of mites ranged
from 20 to 460 individuals/month. (Table 2).

Concerning family Pyemotidae (P. herfsi), the present data obviously
reveaied that, no mites was detected during the period from Sept. to Dec.
However, at the beginning of Jan. the population was in low levels {Jan. and
Feb.), then increased at the beginning of Mar. Moreover, sharply increase
was observed during May (Table 2). However our finding strongly supported
by the resuits obtained by (Tawfik and Awadallah 1970} who mentioned that
the first record of resting Caterpillars of Pectinophora gossypiella parasitized
by the sweiling females of P. herfsi was obtained from samples examined on
Jan., no earlier occurrence of the parasite was observed. Moreover some
healthy larvae which left their bolls for pupation site, became subject for an
“outside” attack by the mite. This may lead to increase the population of the
parasitic mites.
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Table {2): Total number, percent of total mites and dominancy of predacious
and parasitic mite families collected monthly from 200 cotton
bolls during the period from Sept. 2002 to May 2003 at Kalubyia

Governorate.
Total no. of mites /200 cotton bollslmdnth

Months | Ascidae Laelapidae Phytoeiidae Anystidae Cheyletidae Pyemotidae| Total
Sept.2002 0 9 0 0 0 17.0
Oct. 0 0 0 0 0 5.0
Nov. 0 [ 28 0 0 0 28.0
Dec. 0 0 22 0 2 0 24.0
Jan.2003 0 0 0 0 6 20 26.0
Feb. 0 0 -0 11 51 62.0
Mar. 0 0 96 13 51 107 267.0
Apr. 1 0 0 218 229. 0
May.2003 22 0 0 0 460 482.0
Total 33.0 9.0 159. 0 13.0 70.0 856. 0 1140. 0
Average 3.7 1.0 17.7 1.4 7.8 95.1 126.7

% 2.9 0.8 14. 0 1.1 6.1 75.4 100

Dominance R R D R | D

D = dominance: species forming more than 11.1% of the total mite population
| = infeluent: species forming between 5.6 and 11.1% of the total mite population
R = resedent: species forming less than 5.6% of the total mite population

2-Efficiency of the ectoparasitic mite P. herfsi in controlling PBW

The present resuits (Table 3, Fig.1 and 2) show the effects of the parasitic
mites P. herfsi on the different stages of PBW. However it couid be observed
that the 1% larval instar died after 1day while the 4" larval instar died after
3.6+ 0.4; 2.6£0.51 and 1.4+0.25 days when exposed to 2, 4 and 8 individuals of
female parasitic mite.

On the other hand the one day old pupal stage died after 5.2+0.58 days
when exposed only to 8 individuals of parasitic mite. The obtained results in
agreement with the finding of Ram et al. (1984) and Abdel-Rahman et a/ 1999
who found that, time elapsed for P. gossypiella larvae to die after exposed to
P. hesfsi varied according to the number of parasitic mite individuals and
PBW larval instars. The venom of a single attacking female of Pyemots tritici
is sufficient to paralyze a host (Tomalski et al. 1988). However the pyemotid
mites are common parasites of many species of Lepidoptera, Coleoptera,
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and Hymenoptera. They have been associated incidentally with virtually
every insect order, paralyzing and ultimately killing their hosts (Bruce and
Wrensch 1990). Female mites of P. tritici inject an extremely potent venom
into their insect prey that causes muscle contraction and paralysis. These
mites are able to paralyze insect 150.000 times their size and their venom is
effective in a broad range of insect species. A toxin (TxP-l) associated with
the mite venom apparatus causes immediate muscle — contractive paralysis
when injected into insect (Michael and Miller 1991).

Table (3): Mean duration of mortality of different larval instars (1°' and 4™)
and pupal stage (one day old) of Pink bollworm (PBW) exposed to
different numbers of the parasitic mite P. herfsi.

No. of female mite Mean duration of mortalities {in days)
inoculated to 1 larva Larval instars pupal stage
or pupa of PBW 1% 4" {one day old)
2 1.0£0.0 36204 0.0
4 1.020.0 2.6+0.51 0.0
8 1.0 0.0 14+0.25 5.2+ 0.58
Control {insect
stags without » 2-25 3-4 5-7
parasitic mites)
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Female mite

Larva of PBW

Fig. (1): 4™ instar larva of PBW infested with parasitic mites P. herfsi

Female mite

Pupa of PBW

Fig. (2): One day old pupa of PBW infested with the parasitic mites P. herfsi

A: Infestation at the beginning B: Infestation at the end
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Regarding the egg-sacs formation and the female mite progeny of P.
herfsi, data given in (Table 4) indicated that, when mites introduced to the 1%
instar larvae, the percentage of egg-sacs and number of mite progeny were
zero. While, in the 4™ larval instar the percentage of egg-sacs ranged from 80
to 95% and the number of mite progeny ranged between 6.7 to15.5 average
number /1 female mite.

" One day old pupa produced an average number 11.8 /1 female mite and
the percentage of egg-sacs was 55% at the inoculum level of 8 parasitic
mite/1 pupa. Also, it could be observed that the high inoculum level (8 female
mite /1 larvae) produced a lower number of progeny, while an cpposite trend
was observed with the low inoculums levels (2 and 4 female mite/1 larva).
However there was a considerable variation in the percent of emergence and
produced progeny related to the host larval instar and the number of
parasitoids attacked the larvae. The most efficient larval instar of PBW to
produce progeny of P. herfsi was th 3" instar followed by 4™ one (Abdbei-
Rahman et al. 1999). Moreover Tawfik et al. (1984) mentioned that Pyemotes
tritici, which normally parasitizes grain insects, has been found in stored
cotton seeds and is highly toxic to man, was reared in the laboratory in Egypt
at 27.5 °C and 56% RH on the larvae of 4 host species, P. gossypiella,
Anagasta kuehniella [Ephestia kuehniella], Tribolium confusum and Corcyra
cephalonica. The parturition period of the viviparous mite lasted 7.6 days,
resulting in 540 progeny /25 females, on P. gossypiella and 11.4 days,
resulting in 1891 progeny/25 females on C. cephalonica; the parturition
periods on the other hosts were intermediate in duration and in number of
progeny produced. In all broods, females outnumbered males and the
number of offspring was correlated with the size of the opisthomal globe of
the female parent. )

Table (4) : Effect of the 1° and 4™ larval instars and the pupal stage of Pink
boliworm (PBW) on the production of egg sacs and the number of
progeny produced by the female mite of P. herfsi.

Larvai instars pupal stage
. No. of
female 1 4" (one day old)
mite '
inoculated .
to 1larva %of No. of progeny /1 %of  No. of progeny /1 %of No. of progeny /1 femal
or pupa of egg female mite egg female mite o0 mite
PBW sacs sacs °9g
. General General sacs . General
Min. Max. mean Min. Max. mean Min. Max. mean
2 1] 0 0 0 80 125 17 14.9 0 0 0 0
4 0 0 0 0 96 11 188 15.05 0 0 0 0
8 0 0 0 0 825 4 10 6.7 55 97 155 118
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Finally, from the obtained results it could be concluded that the pyemotid
mites P. herfsi has a great potential as biological control agent to suppress
the population of the resting stage of Pink bollworm P. gossypiella in the dry
cotton bolls especially from the period from Jan. to May. The obtained
results confirmed by the finding of Tawfik and Awadallah (1970) that, P.
herfsi (Oud.) parasitized overwintering caterpillars of the Pink bollworm P.
gossypiella (Saunders). In Egypt, mite induced mortality reached up to 85%
in the first generation larvae of this important cotton pest. Ram et al. (1984)
during observations in February-March at the diapausing larvae of P.
gossypiella, were found shrunken in size from less of haemolymph and
infested by up to 100 individuals of P. herfsi (Oud.) each. During studies on
adult emergence from larvae of the gelechiid P. gossypiella collected from
seeds of cotton fields and ginning factories, Naresh and Balan (1985)
mentioned that 48.56% of larvae were parasitized by the mite Pyemotes
ventricosus. Johinder et al. (1986) evaluated the extent of carryover of the
gelechiid P. gossypiella through different sources from unsprayed cotton.
Suicidal moth emergence reduced the carryover of population by 4.5 and
14.2% in seed cotton and leftover bolls, respectively. Seed cotton, which
carried 38.5% of the total overwintering larval population, was not an
important source of carryover to the subsequent crop due to aduit trapping
in stores and larval mortality during seed treatment and parasitism by P.
ventricosus. Open but unpickable bolls and picked bolls with leftover seed
cotton were the major sources of carryover. Furthermore, Rizk et al. (1979)
reported that the progeny of a single mite female P. herfsi parasitized all
larvae produced by a single beetle female of the stored food pest beetlie
Tribolium confusum Duv within ten days. The impact of various densities of
P. tritici on Ephestia kuehniella indicated that complete destruction of
cohorts of 400 larvae of £ . kuehniella was achieved by adding about 80
females of P. tritici 10 days after the eggs were laid, or 6 days after the larvae
hatched. Half the above density of pyemotid mites gave inconsistent, but at
times complete controt (Hoschele and Tanigoshi, 1993)

REFERENCES : .

Abdel-Rahman, S. 1., S. M. Naguib, A. A. Ibrahim and M. A. M. El-Enany (1999).
Laboratory studies on the effect of the ectoparasitic mites Pyemotes
herfsi .(Oudemans) on the cotton bollworm Pectinophora gossypiella
(Saunders). Egyptian Journal of Agricultural Research. 77; 1217-1224,

Baker, EW. and G.W. Wharton (1952). An Introduction to acarology. The
Macmillan co, New York, 465 pp.

Bruce, W. A. and D. L. Wrensch (1990). Reproductive potential, sex ratio, and
mating efficiency of the straw itch mite (Acari : pyemotidae). Journal of
Economic Entomology. 83 : 384-391

164



Predacious and parasitic mites associated dry cotton ......................

Cusak, P.D., G.O. Evans and P.A. Brennan (1975). A survey of the mites of
stored grain and grain products in the republic of Ireland. The Scientific
Proceedings of the Royal Dublin Society Series B, 3 (20): 273-329.

Elbadry, E. (1970). Taxonomic review of the phytoseiid mites of Egypt. Bull.
Soc. ent. Egypt. 54: 495-510

El-Feel, E. A., A. A. Khidr, M. M. Abou-Kahla and M. G. Abbass (1991). Effect
of insecticidal sequence, time intervals between sprays and early spray
on the Pink bollworm, Pectinophora gossypiella {(Saunders) and cotton
yield. Egypt. J. Agric. Res. 69: 73 — 81.

El-Khateeb, H. M. (1998). Life tables of some predacious mites and their
importance in biological control. Ph. D. Thesis, Faculty of Agric. Cairo
University, Egypt, 119 pp.

El-Sorady, A. E. N., A. A. S. Ei-Zanan, M. K, A. Abo-Shioa and A. A. El-Dahan
(1998). Influence of some insecticide sequences on natural and artificial
infestation with pink bollworm Pectinophora gossypiella (Saunders)
Egypt. J. Agric. Res. 76: 585 ~ 597.

Gerson, U. and R. L. Smiley (1990) Acarine Biocontrol Agents : an illustrated
key and manual. Chabman and Hall, London. Newyork pp.174

Hafez, S. M. (1977). Studies on predaceous and parasitic mites of stored
product pests. Ph. D. Thesis, Faculty of Agric. Ain. Shams University,
Egypt, 238 pp. ;

Hoschele, W. and L. K. Tanigoshi (1993). Pyemotes tritici (Acari: Pyemotidae),:
a potential biological control agent of Anagasta kuehniella {Lepidoptera::
pyralidae). Experimental and Applied Acarology. 17: 781-792 ‘

Johinder, S., S. S. Sandhu, Z. S. Dhaliwal, A. S. Sidhu, S. S. Bains and J.
Singh (1986). Role of various mortality factor reducing the carryover of
pink bollworm, Pectinophora gossypiella {Sanders) of cotton through
different sources in punjap. Indian-Journal of Ecology. 13: 291-300.

Krantz, G. W. (1978). A manual of acarology. Oregon state University Book
stores, In¢. cotvallis, 509 pp,

Matokote, L., D. S. Mapangou, A. Delabel and S. M. Divassa (1987).

_Develcpment of populations of Caryedon serratus (01.) (Coleoptera:
Bruchidae) in stored groundnuts in the Congo. Agronomie Tropicale. 42:
69-74.

McMutrtry, J. A. (1982) The use of phytoseiids for biological controi:
progress and future prospects. In Recent Advances in knowledge of the
Phytoseiidae (ed. M.A.Hoy), Division of Agricultural science, University of
California Special publication no. 3284, pp. 23-48

McMutrty, J. A. and J. G. Rodriguez (1987). Nutritional ecology of phytoseiid
mites. In Mites and spiders (eds.F Slansky Jr and J.G. Rodriguez), John
Wiley, Chichester, pp. 609-644

Michael, D.T. and L. K. Miller (1991). Insect paralysis by baculovirus mediated
expression of a mite neurotoxin gene. Nature 352: 82-85.

165



A.EA. Mahgoob, Nagwa M. Hussein, A.M.K. Sobeiha and Rabab A. Alam

Naresh, J. S. and J. S. Balan (1985) Pyemotes ventricosus (Newport), an
ectoparasitic mite on cotton pink bollworm Pectinophora gossypiella
‘(Saunders) in Haryana. indian Journal of Entomology. 47: 239-240.

Overmeer, W. P. J. (1985). Rearing and handling in spider mites, their
Biology, Natural Enemies and control (eds W. Helle and M.W. Sabelis ),
Eisevier Amesterdam vol. 1B PP. 161-170

Ram, S., S. Zile, R. Singh and Z. Singh (1984). A note on the mite, Pyemotes
herfs: (Oudemans), ectoparasitic on diapausing Pink bollworm larvae.
Current Science. 53: 53-54.

Rizk, G. N. E. Elbadry and S. M. Hafez (1979). The effectiveness of
predacious and parasitic mites in controlling Tribolium confusum Duv.
Mesopotamia J. Agric. 14:167-182.

Schuster, R.O. and A. E. Pritchard (1963). Phytoseiid mites of California.
Hilgardia, 34 (7): 191-285. :

Tawfik, M. F. S., M. M. EL-Husseini and K.T. Awadallah (1984). Interactions
between certain host larvae and the pyemoted ectoparasite, Pyemotes
tritici. Butletin de la Societe Entomologique d’Egypte. 63: 181-189.

Tawfik, M. F. S. and K. T. Awadallah (1970) The biology of Pyemotes herfsi
Oudemans and its efficiency in the control of the resting larvae of the pink
bollworm Pectinophora gossypiella Saunders, in U. A. R. Bull. Soc. Ent.
Egypt. 54: 49-71.

Thorvilson, H. G., S. A. Phillips, A. A. Sorensen and M. R. Trostle (1987). The
straw itch mite Pyemotes tritici (Acari : pyemotidae}, as a biological

" control agent of red imported fire ants, Solenopsis invicta (Hymenotra :
formicidae). Florida Entomolgist 70: 439- 444

Tomaiski, M. D., W. A. Bruce, J. Travis and M S. Blum (1988) Preliminary
charactenzatlon of toxins from the straw itch mite, Pyemotes tritici, which
induce paralysis in the larvae of moth. Toxicon. 26: 127-132

Youssef, A. A, E. A. Elbadry and T. H. Heykal (1976). Mites Inhabiting Cotton
and associated weeds in Egypt. Bull. Soc. ent. Egypt 66: 223-227.

Zaher, M. A. (1986). Predacious and nonphytophagous mites in Egypt (Nile
valiey and Deita). Pi. 480 Program USA Project No. EG-ARS-30 Grant No.
FG-EG-139: 518-567.

166



Predacious and parasitic mites associated dry cotton ......................

b Lo lisp cilal) ol 5ol daliaal) Aldlaial) g dow jidal) il g sy
4085 81 el 599 dadl<a
— "o dgaaa g gai— Giae W) e ue taal
"ale jajad 36 qily — Ndama JalS deaa spal

e — 5 AN — Al | jpd— aadi cpe daaly ~ A3 AdS — bl Aty aud -
seaa= 330 = B2 = Lol 3 il 38 s — LA Ay gay gaa =Y

) padlal

: |

i om BN L Gilad) G 5l dabiadd Ay ) giall 19 juan Jas o3
dggall $1aeY) pl o Ciatl cings Al du gl Alilas B Yoo ¥ gla ) Yeo¥
oo Lo L) o pgdil By 4SS D a0 54000 Ayl AaBleal) B ga cali B Y
Ay ) Cad g oo, (N i A gAY Aygall plael) O plol A s g -
N3l Y dnbas s L o sheal Ja ¥ bbbl duide e dasu . Jilad

VS g Ul bl o ol 430 A Bagasall gf Adg 3l
Blattisocius sp (Fam:Ascidae ); Hypoaspis sp (Fam: Laelapidae); Amblyseius
sp; Typhlodromus sp and Phytoseius sp (Fam: Phytoseiidae); Anystis sp
(Fam; Anystidae) and Hemicheyletia sp.(Fam: Cheyletidae)

Pyemotes hefsi Cud. a3 dada¥) Ldd o iy o Jikie b ol g o8 L

Family Pyemotidae. 4 i sl

(= %Ve) Fam: Pyemotidae dluail aill Jikiall (ugis U daad o) Joww —¥
g ) BV an 8 ody Lol ASV) OISy (Slaag AN ASH £ gareal
S g saaall G %\ € dpds Fam: Phytoseiidae Aluad cilug jisi s o5 5 AV
+ s g L

B by g Ao a4k 12y Pyemotes herfsi Jiliall (g ASY) o duad jall gl —¥
Wl g el i il gl e L8 Bola B i Laly A0 a3 Loy Sa g

167



A.EA. Mahgoob, Nagwa M. Hussein, A.M.K. Sobeiha and Rabab A. Alam

Bl Lagae g ccdiladl sl z oA jdasll L5 AN el sagal aul sl seadl clhy zg A
Sl Al usaly g s aid Y ga Qi zasd Wy aa Jikl) 1
1) algd) jsall el 130y camgall Ay A LMEEN ol Bagy Al A (aid
Ayl Cig Y cad dygall Aadled L Jikal 138 4 a0k

:MQ\J@Y‘

qulaill Gany )Y P herfsi Jikiall (ug ¥l LS} a3 Gladl easdl e lel

A AN el agy AsdlSa B Adadinl Al B oo plad dlliy 4l dglad)
Db e lgale Jueadial) il @ 45 B8y Pectenophora gossypiella (Saundres)
At o9y ae N el e daly g sy I Al el clly cigad -
A8y g g s

A8l g sl Y aaad gy S dis ag ¥, £t syl el g — Y
O cadag LaS Abpll Gug S A el Ly 0 dic ag V6 0, Y0 amy gl Lady
[ uast A gl A ags 0,Y £ 0A tmy Cigal dalg ag e (g )
s

lly e ALiRS de Gag S ) (e 28 Al ol ISy Ganl) Qe (0S5 Gty 1 Y
G s ll o Wik i ) ) E Ly ol oubsS) 0 gSS p3 Laday JY1 and)
- LY G ) Aasll A8 s Wi %te-A s ga pandl Gl s g )
oAl oubsl Apuad) alsh asdl pes pijdaly (Midia gugisl A g9 0 V0,0
oo AT O fah VA il LB s dawgie Ly %hoo culs Adgsial
, (i
sl iy do Alhidl il lOU i gl Gan el oS A cils -
NER LS R e R R

b Ll 10 caly 98 gkt ug Yl 1 o) ) Ll Jeaadal) il judd —o
/ L AR AN el 0 gal 4y gadl dadleal

168





