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ABSTRACT

The present study aimed to throw light on certain biological aspects of the
predatory mite Agistemus exsertus Gonz. when fed on eggs, immatures and
pesticide-treated nymphs of Tetranychus urticae Koch. Results indicated that,
duration of immature stages of A. exsertus were insignificantly influenced by the
stage of the introduced prey. The female and male life cycle durated an average of
10.89 and 10.48 days when fed on eggs of T. urticae, while the parallel values were
11.15 and 10.76 days when fed on immatures of the same prey. Female lived longer
than male. Longevity of female and male were shorter on immature stages than on
eggs of the prey. Feeding on T. urticae eggs resulted greater number of eggs (62.57
eggs) than fed on immature stages (57.22 eggs). Life span for the predator female
and male lasted 29.48 and 27.31 days, respectively when mites fed on immatures of
T. urticae. This periods were extended to 32.26 and 28.31 days for female and male
respectively when reared on eggs of T. urticae. Food consumption of A. exsertus
female and male stages was significantly affected by the stage of the prey. Means of
total and dailv devoured prey individuals were obviously increased with successive
developmental stages. Female consumed greater number of eggs or immature
stages of the prey than male. Longevity, fecundity and food consumption of A.
exsertus female were significantly diminished when fed on nymphs of T. urticae
treated with certain pesticide. Vertimec was the most deleterious one followed by
Challenger and Ortus, while M-pede was the least one in this respect. Generaliy,
conjoint usage of the tested pesticides and A. exsertus in IPM may require applying
chemicals and biocontrol agent in sequence separated by time intervals that would
be sufficient to minimize toxicity effects on the predator.

INTRODUCTION

The two spotted spider mite, Tetranychus urticae Koch is considered
one of the most dangerous species of family Tetranychidae. It is difficult to
control this pest by chemical compounds, since resistance can be developed
within a few years (Geoghiou, 1990). Therefore, during the last decade there
has been heightened interest to develop some other control tactics such the
use of biological control agents. On the other hand, species belonging to
prostigmatid mites of the family Stigmaeidae, especially A. exsertus are well
known as efficient predators of mite and small insect pests (Yousef et al.
1982; Hafez et al. 1983; Zaher, 1986; Rai & Singh, 1999 and Ahmed &
Ibrahim 2001). The study of the effect of prey type on the duration of
developmental stages, feeding capacity and fecundity of A. exsertus is very
essential for evaluating its role in reducing the population of plant pests
associated with it in nature (Wafa et al. 1969).
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Biological pest control tactics are used in conjunction with the
traditional chemical control in integrated pest management systems (IPM).
So, studying the effects on the predaceous mites preying on sprayed spider
mite stages is very essential. Therefore, several investigators evaluated the
effect of many pesticides on predaceous mite. They indicated that
insecticides and acraicides used to control the phytophagous mites showed
great toxicity to the predaceous mites ( El-Banhawy & El-Bagoury, 1985 and
Fouly, 1992). Moreover, the effect of feeding poisoned prey on the
predaceous mites was studied also (El-Bagoury & El-Banhawy, 1987 and
Kilany et al. 1997). Accordingly, the present work aimed to throw light on the
effect of prey type on some biological aspects of A. exsertus when fed on
eggs or immature stages of T. urticae. Moreover, effect of feeding A. exsertus
females on treated 7. urticae nymphs with four pesticides .

MATERIAL AND METHODS

A- Pure culture of the predatory mite and prey under study:

Samples of eggplant leaves (Solanum melongena L.) heavily infested
with the phytophagous mite T. urticae Koch associated with its predator A.
exsertus Gonz. were collected from Zahraa Village, Zagazig district, Sharkia
Governorate. Leaves were collected and kept in paper bags and transferred
immediately to the laboratory. Pure culture from each species was initiated by
transferring males and females using a camels hair brush to fresh discs of
mulberry leaves ( Morus alba L.) of one inch in diameter placed on cotton pad
soaked with water in Petri-dishes of 10 cm in diameter.Whenever, leaf
substrate began to deteriorate, it was changed by fresh one. Leaf discs of
mulberry which was used as a substrate for culturing the predatory mite were
supplied with T. urticae as needed. By repeating this technique enough
individuals of both species were obtained for the next experiments. All Petri-
dishes were placed in an incubator at 27+1°C and 65£5% R.H.
B. Rearing of A. exsertus on eggs or immature stages of T. urticae:

Gravid females of A. exsertus were transferred from the established
culture to leaf mulberry discs to lay eggs. The newly deposited eggs were
transferred singly to another leaf mulberry discs of one inch in diameter
placed on moist cotton pad in Petri-dishes of 10 cm India meter. Each newly
hatched larva was supplied with sufficient known number of the prey (eggs or
immatures of T. urticae). All larvae were reared individually till reaching
adulthood. Each rearing treatment started with 40 newly hatched larvae.
Eggs of T. urticae were obtained by releasing adult females on fresh and
clean mulberry leaf discs ovemight and removing them at the next day.
Immature stages of T. urticae were obtaind from the established pure culture.
Petri-dishes were placed in an incubator at 27+£1°C and 65+5% R.H. The
consumed prey individuals were daily counted and replaced by another once.
Duration of larval and nymphal stages, adult longevity, fecundity, and rate of
consumption were calculated.
C- Effect treated nymph of T, urticae with some pesticides as preys on

certain biological aspects of the predator:

Lesy of four pesticides i.e. abamectin (Vertimec) 1.8 % EC,

chiorfenapyr (Challenger) 36% EC, fenpyroximate (Ortus) 5% SC and fatty

5500



J. Agric. Sci. Mansoura Univ., 31 (8), August, 2006

acids (M-Pede) 49% SL were calculated on nymphs of T. urticae according to
the method described by Dittrich (1962). Nymphs of T. urticae placed on the
mulberry leaf discs were dipped for ten seconds in each calculated Lcso
concentration of the aforementioned pesticides which was equal to 0.002,
0.044, 0.487 and 621.74 ppm., respectively. The survived treated nymphs
were transferred to clean untreated mulberry leaf discs placed on moistened
cotton pad in Petri-dishes. Twenty four hours later, the treated tetranychid
nymphs were offered as food to adult females of the predator. Each female
was supplied daily with enough treated T. urticae nymphs. Study was started
with 40 predator mite females and conducted at a constant hygrothermal
condition of 27+1°C and 65£5% R.H. Percent mortality of predator females,
longevity, fecundity and food consumption were calculated.

RESULTS AND DISCUSSION

1- Duration of A. exsertus stages when fed on eggs and immature
stages of T. urticae:

The developmental periods of female and male of A. exsertus fed on
eggs and immature stages of T. urticae are shown in Table (1). Obtained
data indicated that, the duration of immature stages of A. exsertus were
insignificantly influenced by the stage of the introduced prey. These values
were 7.18 & 6.82 and 7.38 & 7.10 days for female and male when the
predator fed on eggs and immature stages of T. urticae, respectively. The
female and male life cycle durated an average of 10.89 and 10.48 days when
fed on eggs of T. urticae. These periods were slightly shorter than those fed
on T. urticae immature stages (11.15 and 10.76 days) for female and male,
respectively.

During adulthood, female lived longer than male and significantly
affected by the stage of prey. Female and male longevity were shorter on
immature stages (18.33 and 16.55 days) and extended to 21.37 and 17.83
days, for female and male, respectively, when reared on eggs of T. urticae.
The total average of deposited eggs per predator female was also
significantly affected by introduced stage of the investigated prey. Feeding on
eggs of T. urticae resulted greater number of eggs (62.57 eggs) during
oviposition period (15.19 days) than those fed on immature stages of T.
urticae which laid 57.22 eggs during shorter oviposition period (12.41 days).
Preovipositon and oviposition periods averaged 1.28 & 4.90 and 1.92 & 4.00
days when the predator female fed on eggs and immature stages of T.
urticae, respectively.

Female generation period averaged 12.17 and 13.07 days at 27+1 °C
and 65+5% R.H., when the predator fed on eggs and immature stages,
respectively. Life span for the predator female and male lasted 29.48 and
27.31 days, respectively in the case of immature stages. These periods were
extended to 32.26 and 28.31 days for female and male, respectively when
reared on eggs of T. urticae prey.
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Table (1): Duration (in days) of different stages of A. exsertus Gonz.
when fed on eggs and immature stages of T. urticae Koch at

27+1Cand65t5%R.H.

Duration (in days)
Predator stage Female Male
Eggs Immatures Egds Immatures

Egg 3.71 3.77 3.66 3.66
Larva 22372048 | 2472047 ] 225" +065| 2.33°+077 |
L.S.D.sy 0.26 0.40 ]
Protonymph 224°+049 [ 229°20.44 [ 2.16°+062 ] 2.22°20.74
L.S.D. 54 0.24 0.35
Deutonymph 2619+0.56 [ 2.62°+050 | 2.41°+069 [ 255°+ 085
L.S.D. sy 0.27 0.44
Total immatures 7.18+ 1.56 7.38+1.42 6.82+1.97 7.1+236
Life cycle 10.89+237 | 11.15+214 | 10.48+228 | 10.76 + 2.07

| Preoviposition 1.28 + 0.27 1.92+0.36 - -
Generation 12.17+ 2.65 | 13.07+2.51 - -
Oviposition 15.19%+ 3.31 | 12.41+2.38 - -
Postoviposition 49+1.06 4.00+0.76 - -
Longevity 21.37°24.66 [ 18.33°+3.52 | 17.83°¢5.15 | 16.55°+ 5.51
L.S.D. s 0.79 0.78
Life span 3226+7.04 [ 29.48+567 | 28.31+6.18 | 27.31+525
Average number of
deposited eggs/ | 62.57°£13.66 | 57.22°+11.01
female

\ L.S.D.sy 2.00

t S.E.= Standard error

Means in column followed by the same letter are not significantly different at the §% level
according to Duncan s multiple range test (Duncan, 1955).

2. Food consumption of A. exsertus stages when fed on eggs and
immature stages of T. urticae:

Data in Table (2) showed that food consumption of A. exsertus
female and male stages was significantly affected by the stage of the prey i.e.
eggs or immature stages of T. urticae. Means of total and daily devoured prey
individuals were obviously increased with successive developmental stages.
Larval, protonymphal and deutonymphal stages for female and male of the
predator devoured a total average of 6.14 & 6.11, 6.88 & 6.88 and 11.18 &
9.77 prey individuals of T. urticae immature stages. These values averaged
7.47 & 6.50, 9.76 & 9.08 and 16.57 & 13.25 eggs, when the predator fed on
egg stage of the same prey. Immature stages of predator female consumed
higher number of T. urticae eggs (33.80 eggs) showing a daily mean of 14.03
eggs than that when fed immature stage of the same prey 24.20 individuals
with a daily mean of 9.74 prey individuals. During adulthood, female
consumed greater number of eggs and immature stages of prey species than
male. These averages values were 157.28& 122 and 92&69.66 prey for
female and male when the predator fed on eggs and immature stages of 7.
urticae, respectively.

Generally, the obtained results cleared that the eggs of T. urticae
were more favorable as prey than immature stages. In this concem, these
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results are in harmony with those reported by Abou-Awad and Eisawi (1993).
They mentioned that eggs of T. urticae were the best food for A. exsertus,
resulting quicker development, longer longevity and higher rate of
reproductive. Moreover, Shoeib (1996) reared the predator mite A. exsertus
on eight animal foods of which T. urticae (eggs and immature stages) and
showed that eggs of T. urticae came the first as it shortened the duration of
life cycle (11.25 days) and immatures of T. urticae (12.54 days). Adult female
longevity was 18 days when fed on eggs of T. urticae and 21.13 days when
fed on immature stage of T. urticae. In addition, Ahmed and Ibrahim (2001),
reared A. exsertus on eggs and immature stages of T. urticae. T. urticae eggs
were the most favorable diet for the predator A. exsertus.

Finally, from the previous results, it could be concluded that the predatory
mite A. exsertus may be useful as biological control agent against the two-
spotted spider mite, T. urticae .

3. Duration, fecundity and food consumption of A. exsertus females
when fed on T. urticae nymphs treated with certain pesticides:

Data in Table (3) showed that, the female longevity, fecundity and
consumption of A. exsertus were significantly affected when fed on T. urticae
nymphs treated with LC 5 of four pesticides i.e. Vertimec, Challenger, Ortus
and M-Pede. The effect of the pesticides on female longevity can be
arranged descendingly according to the pesticide efficiency recording 9.24,
12.07, 13.45 and 17.76 days for Vertimec, Challenger, Ortus and M-Pede,
respectively, comparing with the control treatment that elapsed 18.33 days.
The same trend was noticed for the fecundity which recorded 28.64, 40.31,
47.3 and 55.2 eggs, while in untreated females it was 57.22 eggs. The adult
female of A. exsertus consumed higher number of untreated prey followed by
those treated with M-Pede, Vertimec, Challenger and Ortus. Mortality
percentages were estimated for A. exsertus female when fed on trealed T.
urticae nymphs. These values were observed in the oviposition period.
These percentage were 26.47, 20.58, 31.37 and 14.22 % for Finally it could
be concluded that feeding the predator on a prey treated with M-Pede has
less effect on its longevity and fecundity than other pesticides. These results
coincide with those reported by Kilany et al. (1997) who studied the toxicity of
three acaricides, Comite, Peropal and Tedion against the predaceous mite ,
A. exsertus, when fed on nymphs of T. urticae that had been treated with
these compounds. The acaricides affected development, longevity,
consumption of prey and fecundity of females.

Generally, it would be appear that conjoint usage of the tested
pesticides with A. exsertus in IPM may require applying chemicals and
biological control agent in sequence separated by time intervals that would be
sufficient to minimize the toxicity effects on the predator.
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Table (2): Food consumption of different stages of A. exsertus Gonz. preying on eggs and immature stages of
urticae Koch at 27+ 1° € and 65 £ 5 % R.H.

Predat Female Male
;ta ae:r Total consumption " Daily consumption Total consumption Daily consumption
9 Eggs immatures Eggs Immatures Eggs Immatures Eggs Immatures
Larva 747°+163 [6.14°+1.18[3.34+007] 248+047 [6.50° +1.87] 6.11° +2.03 |[2.88+0.83] 2.62+ 0.87
L.S.D.sy 0.84 0.54
Protonymph| 9.76"+2.13 [6.88°+ 1.32[4.35+0.94] 3.01+0.57 [9.087+262] 6.88°+2.29 [420+1.21] 3.09% 1.03
L.S.D. sy 0.87 1.01
Deutonymph| 16.57 "+ 3.61 [11.18° +2.15/6.34 + 1.38] 426+0.81 [13.25" +3.8 9.77°+ 325 |549+ 1.58] 3.83+1.27
L.S.D.sy 1.35 2.18
im;z::lres 33.80+7.37 {2420+ 465(1403+306] 974+ 187 |2883+833| 2276+7.58 [1257+363] 9.54+3.18
)
Adult Nt 192°417.70 (7.35£ 1.60| 5.01+006 |122°+352669.66°+23.22(6.84 £ 1.97 | 4.20% 1.40
L.S.D. sy 6.62 4.02

Means in column followed by the same letter are not significantly different at the §% tevel according to Duncan s multiple range test (Duncan,
1955)

Table (3): Biological effects of feeding A. exserfus females on treated T. urticae nymphs with LCs, of tested pesticides.

Duration {in days) . Consumption __ [Mortalit
Treatments reoviposition  Oviposition  |Postoviposition Longevity Fecundity Total Daily % ¢

Vertimec 1.8 % EC 2.161£0.43 6.24¢1.24 0.84+0.16 9241184 | 286471572 | 3368°+6.73 | 364+0.72 | 26.47

Challenger 36 % SC 2.4010.51 8.3121.77 1.36:0.28 12.07°#257 | 40.31°+8.59 26.09°1556 | 216:0.46 | 20.58°

Ortus 5 % SC 2.15:0.48 9.05+¢2.02 2.25:0.5 13.45%13.00 | 47.3°+10.58 21.55°+4.82 | 1604035 |31.37"*
M-Pede 49% SL 2.08+7.08 12.1242.42 3.56+0.71 17.76°+355 | 55.20°+11.04 | 56.12°211.22 | 3.15+0.63 | 14.22
Control 1.92+¢0.36 12.4142.38 410.76 18.33"+3.52 | 57.22*+11.02 92° +17.70 5011096 | 2.85°

LS.D.sy 1.67 6.07 11.84 1.81

Means in column followed by the same letter are not significantly different at the 5% level according to Duncan s multiple range test (Duncan,
1986),
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