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I, INURODUCTIONW

Plsnt peresitic mites zenerally play & Vvery import=-
ant role as most of them are very serious peats of fruit
trees, truck crops, field crops and ornamnental plants.
They cause & greet damaze to host plants by feeding -and
sucking the plant sap, and ultimately affect the yield of

these plants.

Chemical control of mite pests is well eatablished
and practiced in spite of the disadvantages of this control
nethod. One of these defects is the toxic effect of the
pesticides on the natural enemies of the mites, which in
nature, tend to keep the pest population below the economic

level of each crop.

Biological control, which means in ite practical sense
the adeptetion and menipulation of the most important pre-
Agtors and peregites ezainst the mite pests, is highly re-
commended by several workers. Ag an important example is

the control of Penonychus ulmi (Koch) on apples in Germany

and Enzland by Typhlodromus pyri (Scheut.) (Dosse, 1960 and

Collyer, 1964); on plum in Polend by seveprsal phfoseiids




(iemczyk and Tieckowski, 1965); on apples in the Nether=-

lands by Amblyseius potentillae (German) van de Vrie and

Kropezynske, 1565); on peaches in Canada by Typhlodromus

caudiglans Schuster (Putmen and Herme, 1966).

To obtain & good natural control by predators, 1%
is important to study the interactions between predetors
and its prey species, under different densities, %o deter~
mine the most efficient predator prey ratio. In Egypt,
many acarine predators wete recorded among which the stig-

maeid Agistemus exsertus Gonzalez (Zaher and Elbadry, 1961)

and the phytodeiid Amblyseius gossipi Elbadry (Elbadry et

al., 1968) are the most important on vegetation.

The present work was aimed to study the interactions
setween the above-mentioned predators and its prey, Tetra-

nyehusg arabicus Atsish et different densities in a simple

ecogystem. It is hoped that the results of the present
gtudy will contribute to the genersl knowledge of mite and
predator ecolozy, &s well es to provide a background of in-
formation to 2id in efficient utilization of predators in

the control of mites.




I, REVIEY OF LIITRATURE

~e “2eding behaviour of predatory mifes :

Herbert (1959) found that the female of Typhlodromus

pyri (Scheuten) fed on all stages of Tetranychus telarius

(L.), Penonychus ulmi (Xoch), and Bryobias arf§borea (M. and

A.). Cheant (1961) indicated that Phytoseiulus persimilis

(A.H,) quickly reduced its prey, Tetrapmychus telarius to a

very low level on bean plants in a controlled greenhouse
experiment. Zsasher end Elbadry (1961) reared the predatory

mite Agistemus exsertus Gonzalez on the eggs and larvae of

the common red spider mite Tetranychus cinnabarinus Bois.

They found thet this predator preferred to feed on prey

eggs than other stages. During the predator life span, num-~

ber of prey eggs or larvee attecked by female predator exceeded

thet attacked by male. The former preyed on 430.6 eggs or

149.8 larvae, while the latter consumed about 137.7 eggs or

£7.2 larvee, wWhen the life spen of female was 31.3 days, and

of male wag 23.%5 days.

Bravenboer end Dosse (1962) reported that Phytoseiulus

riegeli Losse wes very effective on glasshouse cropes. The




zfPectiveness wes due to the shorter life-cycle of the
predator than tlhe prey and the zreat predator searching
cepacity. Ilbadry and Tlbanhawy (1968b), stated thet the

female Amblrseius gossipi clbadry when fed on Tetranychus

cinnabarinug (Zois,) reproduced at a similar rate to corn

and date pollen feeders (2.1 eggs/femele/day). They showed
that fhe capability of females A, gossipi to prolong their
survival for 9.7 days by feeding on plant tissue only would
definitely enable such predators to exist in the field at
unfavourable conditions of lack of prey. This added another
excellent attribute to this important natural enemy. Elbadry
et al. (1968) found that adult predator A. gosSsipi fed readily

in both adulte and immatures of Oligonychus mangiferus (Rah~

man), Tetrenyehus cinnsbarinus and Butetranychus orientalis

(Klein). They noticeld that eggs of T, cinnabarinug were fed

uponn but wers noi & getlisfactory food for development. They
reported thei living prey mites were egsential for the pre-

detor %o completz lts Cevelopment.

Abo Elghar 2% al., (1%69) showed that A. exgertus deve-

loped &nd reproduced successfully on pollen of Phoenix dacty—~

ifera, Zea Mays and Ricinus communis, Lhe average




developmentel periods from lorve, to cdult were S.5, 9 end

13,5 days ot 28-30 °C, respectively. Mites recred on T.

cinnabarinus developed fuster (6,6 dcys). They 2lso found

that the averaze number of eggs 1laid per femcle/day was
3,15, 1.92 ond l.44 for mites feeding on pollen of dates,
corn and cagter bean, regpectively whereas femzles preyed
on tetranychid mite prey 1aid 2.36 eggs/day. Feeding on
costor bean pollen increcged the reproductive capaecity of
A. exsertus than a1l other tested food substances. FPollen

——

of Gogsypium barbedense was unfoevourable for A. exsertus

to develop or reproduce. Afify et al. (1969) studied the
effectiveness of A, exsertus as &an egg predator of T.

cinnabarinus. They found thet ils effectiveness increased

as the predetor advenced in age. The deily rate of food
consumption was directly proportional with temperature, and
femoles were more effective than moles gspecially at the

adult stoage. Llbedry et al. (1969b) studied the life history
of A. exsertus and concluded thot it was o facultative pre-
daceous mite as it developed and reproduced guccegsfully on

either T. cinnabarinus or L. orientalis. Lowever, tetranychid

ezzs fovoured the full expression of the reproductive poten-

tial of thnis predator. Wafa et zl. (1569) studied the feeding




range of the predator mite A, exsertus. They reared it on
different types of animal diets inecluding eggs and immatures

of T, cinnabarinus, eg: of E. orientalis and Prodenia

litura, pollen zrains of date palm and cotton, and leeves
of sweet potato. They found that this predator could sur-~

vive and reproduce on eggs and immatures of T. cinneberinus

but slowly developed on eggs of L. orientalis. The dzte

palm pollen grains were more suitable for development and
reproduction than others, Zaher et al., (1969) reported that

Phytoseius plumifer could develop and reproduce when fed on

the different stages of the red spider mite T. cinnaberinus.

Zaher and Shehata (1971) showed that T. pyri fed on the dif-

ferent developmental stages of T. cinnabarinug. Shehata

(1973) reported that Phytoseiulus persimilis (4.H.) fed on

the various stages of Tetranychus urticas (Koch) at different

dengities both sepcraiely and mixed., Reproduction was higher
with adults as diet, followed by immatures and them eggs. If
the mixed diet was offered, P. persimilis preferred adulis

then immatures while very few eggs, were consumed.

dellurtry and Seriven (1S75) in their studies to deter-

mine the optimum amount and stage of Tetranychus pacificus




Fas

(McGregor) needed for production of the predator Phytoseiulus

persimilis under insectary condition found that, & diet which

sterted with 2 mg of prey eggs/10 females predator, fed 3
times & week and doubled %lic amount of food each week, pro-
duced an averege of 9.7 active stages of predator/mg of prey
after 35 deys. 4 50% reduction in the amount of prey resulted
in less than half the ﬁumher of predators being produced and
fewer predators per mg.of prey ezggs., A diet of =ll stages of
prey (with 50% eggs)produced somewhat fewer predators com=
pered to prey eggs as food, and 2dult stages of prey were un=-

satisfactory for rearing the predator.

2, Population ecology of phytophagous and predatoxymites:

Zaher and Elbadry (1962) observed that A. exsertus was
dominant in Gisza region. Its seasonal incidence showed that
ite population zenerally reached the peak during August and

September., Putmer and Herne (1964) showed that Typhlodromus

caudiglans (Schuster) was an important factor in maintaining

e s et

Panonychus ulmi at low density levels. The predator increased
very repidly tul appeared to reaci an upper limit of dengity
Tixed by intrinsic factor possibly cannibalism. Under this

condition T. caudi;lans could not bring P. ulmi to endemic




densities in one season. Hussey et al. (1965) studied the

interaction between Tetranychus urticae and Phytoseiulus

riegeli on cucumbersz. They reported that when the predator
wag introduced at & low prey population, elémination of

the prey occurred before injury.

Van ¢e Vrie and Kropozynska (1965) studied the in-

fluence of the predatory mite Typhlodromgs potentilae Grmen

on P, ulmi. Glasshouse experiments showed that the develop-
ment of high densities'of_fg ulmi on apple could be preven-

ted by I. potentillse.

Oetman (1970) reported that the combining action of

P, persimilis and native predators resulted in an early re-

—

duction in the spider mite Tetranychus urticae (Koch) in the

release areas. Sandness and McMurtry -(1970) studied the

rorm of the functional responase curve of Amblyseius lergoersis

(“iuma), Amblyseius concordis (Chent), and Typhlodronmus

floridciaus (Mama) to increase in density of the prey,

Oligonychus punicee (Hirst) and when the density of prey was

nigh, it was followed by increase of consumption by pre-~

dators,
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Croft (1972) studied the effect of prey stage distri-
bution as a fector influeneing the numerical -reaponse of T.

occidentalis and Tetranychus medanieli (McGregor) and Tetra-

nychus pacificus. He concluded that at low and intermediate

densities, prey stage distribution was optimally and generally
favourable for the numerical increese of predators. During
short periods early in the seasons prey generations were syn-
chronized and as prey densities became high or overwintering
conditions approached, the stage distribution became leas fa=
vorable for the numericael increase of predstors. They also
concluded that from an applied biological control considera-
tion, the effects of unfavorable svage distribution would

most often occur at high densities. BEffective control inter=-
actione which heve occurred long before these destructive prey
1levels were citained. TFor mass releage programs, the most
favorable period for predator release would be shortly after

s minimum prey density wes attained to gsustain a numerical
increczse of predators. wot only would pest density be reduced,
sub & rhishly favorable prey stege distribution would be avail-

able to %ilc releazsed predetors.




