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ABSTRACT

The reproductive biology and feeding consumption of Orius albidipennis
Reuter fed on eggs of Anagasm kuehniella Zell., Tetranvchus wrficae Koch.,
Trialeurodes vaporariorum Westwood and nymphs of Gyniakothrips ficorum
Marchal were investigated under 26:1°C, 60£10 % RH and 16:8 L/D photoperiod in
laboratory. Results indicated that type of prey had profound effect on all
investigated bioparameters. The highest survival rate of 87.14 % was recorded when
nymphs fed on A kuehriella eggs, meanwhile the lowest one (51.93 %) was
observed for those fed on 7. vaporariorum eggs. On the contrary, the shortest
nymphal period (10.60 days) was recorded for nymphs fed on A. kuelmiella eggs,
while the longest one (15.99 days) was for those fed on T, wrticae eggs. For feeding
capacity during the nymphal period, the greatest number of consumed preys was
20946 eggs of T. urticae. O. albidipermis females showed the highest fecundity
(148.00 eggs/female) when fed on A. kwehniella eggs, and the lowest (54.42
eggs/female) when fed on 7. vaporariorum. Feeding on G. ficorum nymphs
significantly extended the life span of . albidipennis females and males over that of
other preys. For adult feeding consumption, females consumed more preys than
males. The greatest means of consumed preys for adult females and males were
127.50 and 42.57 T. urticac eggs, respectively. So, A. kuelmiella cggs scem 1o be
most suitable alternative prey for mass rearing of O. albidipennis.

INTRODUCTION

Orius species are gengralist predators that attack a variety of arthropods such
as eggs anhd small larvae of springtails, leathoppers, fly larvae, scale insects, grain
beetles, leaf-roller larvae, aphids, thrips and other small soft-bodied arthropods
(Rindavets, 1995; Lee ef al., 1996). Recently, Orius spp. are considered as promising
and effective bicagents and have been used successfullv in biological control programs
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in greenhouses and row crop agricultural systems (Nagai, 1991; van den Meiracker &
Ramakers, 1991; Jacoboson. 1993; Kawai, 1995). Moreover, a number of Orius spp.
are mass produced and commonly available in European and North American
commercial insectary markets (Cranshaw et al., 1996, van Lenteren ef al., 1997). Due
to their effectiveness in different agricultural ecosystems, several species have
received considerable attention as biological control agents like O afbidipennis
(Reuter), which is frequently found in large numbers in various agricultural habitats in
the Mediterranean Bashl and the Aidantic zone of Western Europe (Salim er al., 1987,
Chyzik ef al., 1995; Cocuzza ef al., 1997; Fritsche and Tamo2000),

In Egypt, O. albidipennis is very common, all over the country, south to
Wadi Halfa, in the desert and in the cultivated areas especially in com and cotton
fields. It is usually found in flowers and on plants infested with thrips, lepidopteran
eggs and other small insects (Tawfik & Ata, 1973). It is considered as polyphagous
predator and its prey range includes thrips (Gvnaikothrips ficorum, Thrips tabaci),
aphids (Aphis gossypii, A. maidis), lepidopteran eggs and their early larval instars
(Farigs insulana, Spodoptera littoralis and Heliothis armigera) and mites
(Tetranychus urticae, T. telarius) (Tawfik & Ata, 1973; Awadallah er al., 1977, El-
Haidari & Georgis, 1977; Zaki, 1989; van de Vire & Degheele, 1995; El-Husseini et
al, 2000), This broad prey range may indicate the possibility of using (.
albidipennis as an effective bioagent especially in greenhouses.

The suitability of different prey diets for O. albidipennis is the main
obstacle regarding its mass production. Therefore, in the current study we iitially
attempted to determine the effect of different types of preys; i.e. eggs of Anagasta
kuehniefla, Tetranychus wurticae, Triglenrodes vaporariorum and nymphs of
Gyniakothrips ficorum on the development, reproduction, longevity and the feeding
consumption of this predator under laboratory conditions.

MATERIAL AND METHODS
1. Rearing of O. albidipennis

Colony of O. albidipennis was cstablished from field-collected nymphs and
adults found on sunflower plants (Heflianthus annuus) in the Experimental farm,
Faculty of Agriculture, Suez Canal University at Ismailia. Adults and nymphs were
housed in one liter plastic jar of 10 cm (diameter) x 20 cm (height) covered with
musiin and held in place by means of rubber bands. Each jar was provided with
sufficient quantities of 4. kuehniella eggs as food supply for the enclosed predators
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(Cocuzza et al., 1997). A picce of bean pod (Phaseolus vulgaris) was provided in
each jar as an ovipositional substrate (Isenhour & Yeargan, 1981). Colonies werc
maintained at 26+1°C, 60+£10 % RH and 16L:8D. photoperiod. Bean pods with
newly deposiled cggs were removed and kept in the previously described plastic
jars. Jars were examined daily until hatching. Soon afier hatching, newly-hatched
nymphs were carefully transferred to plasiic jars and provided with of Anagasta
eges and small balls of white foam to reduce cannibalism (Sobhy ef al.. 2003). Ficld
collected adults and nymphs were added periodically to strengthen the colony and to
increase its genetic diversity. Upon emergence, adults were sexed and kept in plastic
Jars provided with the same preys as food to investigate its bio-activity.

2. Rearing of investigated preys

Anagasta kuehniella; Eggs of this prey were taken from the mass rearing line
in the Center of Biological Control, Faculty of Agriculture, Suez Canal
Untiversity.

Trialeurodes vaporariorum: The stock was maintained on eggplants seediing
reared in glasshouse under controlled conditions of 25£1°C, 70£10 % RH.

Tetranychus nrticae: The stock culture was maintained on sweet potato plants
in glasshouse under controlled conditions of 25+1°C, 70+10 % RIL.

Gyniakothrips ficorum: Nymphs of this prey were collected directly from ficus
wees {Ficus nitida) cultivated in the Experimental farm.

3. Effect of different preys on nymphal stage

In this experiment, the effect of preys on the nymphal developmentai
periods was estimated at 26x1°C, 60+£10 % RH and 16L:8D photoperiod. Newly
haiched nymphs (0-6 hrs/ old) were separated by small fine-hair brush into small
petri dishs (9 cm) and provided with one of the four investigated preys (eggs of 4.
kuehniella, T. urticae, T. vaporariorum or nymphs of &. ficorum). Eggs of A.
kuehniella were glued onto pieces of paper (Cocuzza er al., 1997) and placed on
moistened filter paper disc. As for the other preys. they were provided to the
predators on small leaf discs from host plants used in their maintaining colonies.

Fifteen newly-hatched nymphs were used in each experiment. Preys were
renewed and examined on daily basis till the completion of the nymphal stage. Data
were recorded in the forms of developmental periods, mortality and feeding
consumption for each nymphal instar (El-Husseini ef al., 1993),



438

4, Effect of different preys on adult stage

After adult eclosion, sex ratic was determined and estimated as female %.
Each couple of newly emerged adults was placed separately in petri dish (9 cm
diameter) for copulation without feeding to stimulate mating occurrence. Twelve
hours later, males were removed and separated to another petri dishes. These insects
were supplied daily with enough preys and bean pods as oviposition sites till death.
Preys were renewed daily and the number of consumed preys and deposited eggs
were recorded daily under binocular microscope (20 X). Experiments were
conducted under the previously mentioned laboratory conditions.

5, Statistical analysis

Data were statistically analyzed using analysis of variance ANOVA (SPSS,
2000). When F-test was significant, means were scparated using Duncan Multiple
Range Test (DMRT) at the 0.05 level of significance.

RESULTS AND DISCUSSION
1 Effect of different preys on the immature stages of O. albidipennis

As shown in Table 1, type of prey had profound effect on the duration of O.
albidipennis. Significant differences were found between different prey diets in case
of first (F=7.08; df= 3,53; P< 0.0001), second (F=42.40; dj= 3,53, P< 0.0001),
third (F=4.74; df= 3.53; P< 0.005), fourth (#=21.39; df= 3.53; P< 0.0001) and
fifth (F=30.56; df= 3,53, P< 0.0001) nymphal instar, with subsequent significant
differences in the total nymphal period (F'= 435.81; df= 3,53, P<0.0001),

O. albidipennis nymphs completed their development on all tesled diets.
The lowest overall survival rate (51.93 %) among nymphal stage was recorded for
nymphs fed on T. vaporariorum eggs, while highest rate (87.14%) was reported lor
those fed on Anagasia eggs. Intermediate records were reported for those fed on T.
wrticae (59.62 %) or on G, ficorum (72,31 %),

As depicted in Table 2, types of prey had significan( effect on the feeding
consumption of O, albidipenmis nymphs (F—57.68; df=3,53: P<0.0001 for the 1* instar;
F=68.92; df=3,53: P< 0.000! for the 2™ instar; F=65.60; df=3,53; P<0.0001 for the
3 instar; F=80.24; df=3,53; P< 0.000] for the 4" instar and F=92.72; df=3.53; P<
0.000{ for the 5" instar). The nymphal feeding consumption increased significantly and
steadily as O. albidipennis aged. The greatest overall nymphal feeding capacity was
209.46 cggs of T” uricae and the lowest was 61.85 eggs of A. kuelmiella.



TABLE (I)

Effect of four different preys on the development and survival of nymphal stage of Orius albidipennis at 261 °C, 60+10 % RH and 16 & L/D photopeniod

No. of The nymphal period Total nymphal Survival
Preys replicates {MeanzSE) period rate
1" instar 2% instar 37 instar 4" instar 5" instar {MeantSE) %a
A, kuehniella 14 2.5040.15b 1.20£ 0.6%¢ 270+ 0.25a 2 00+ G.24b 220+£0.23¢ 10.60£0.48¢ 87.14a
G. ficorum 15 2.90+0.10b 1.70+0.65b 1.80+£0.81b 120+ 0.9%¢ 3.13+0.13b 10.7340.23¢ TE5lk
T. urticae 15 3.5040.20a 2.76+0.10a 2.13£012b 240+ 0.170 520+ 0.23a 15,9940 40a 59.62¢
T. vaporariorum 13 2.76+0.16b 1.6140.15h 2.23+ 0.19ab 3,46+ 026a 4.61=0.36a 14.69+0.49b 51.93c

Means in the same column followed by different letters are significantly different (DMRT, P < 0.05)

TABLE (II)
Effect of four different preys on the nymphal feeding censumption of Crius afbidipennis at 261 °C, 60 10 %RH and 16 :8 L/D photoperiod

No. of The ngqmpha;g)eriod Total nynsphal
- eant consumption
Preys replicates 1% instar 2™ instar (Jﬁl instar 4" instar 5% instar (Mean:tI?SE)
A. kuehniella 14 5.20+0.34d 7710 41c 9.58+0.61c 16.09+0.87¢ 23.27+1.03¢ 41.85+1 95d
G. ficorum 15 27 131352 23.00+1.12b 3540+1.52a 36.13x1.47b 52.33+1.30b 174 00=3.48b
T. urticae 15 23.40+1.41b 28.53x127a 25.86=1.08b 46.86+] 52a 84.80+2 32a 209 4643 47a
T. vaporariorum 13 19.15¢1 61c 24.15£] 45b 28.15+2.02b 36.53=1.77b 49.46x1.94b 158 234+3.6%¢
Means in the same colunn followed by ditferent letters are significantly different (DMRT, P < 0.05)
TABLE (III) .
Effect of four different preys on sex ratio, longevity, fecundity and feeding consumption of Crius albidipennis adults at 261°C, 60+10 % RH and 16 & L/D photoperiod
Sex ratio < A
Preys {females%) Fecundity Longevity Feeding consumption Longevity Feeding consumption
{Mean+SE) (Mean+SE) {Mean+SE) (MeantSE) {Mean+SE) (Mean+SE)
A. kuehniella 57.16ab 148.00+5.69a 18.50+2.07b 123.50+3 47a 3.83+0.35¢ 24 é6x 2.67¢
G. ficorum 60.00a 93 2242 33b 26 661 16a 113.55=1.47b 8 55+0.42a 31.33=1 350
T. urticae 53.34b 6237+1.73¢ 14.2540 92c 127.50+2 56a 7.14+0.73a 42.57£1.90a
T. vaporariorum 53.84b 54 42&1 .65¢ 18.57+0.84b 98.28+2 90¢ 5.66+0.51b 29.83+1.0lbe

Mzans in the same column followed by the same [etters are not significantly different (DMRT, P > 0.05)

ot



440

2 Effect of different preys on the adult stage of O. albidipennis

Females generally over humbered males. with shcrhtly higher female sex
ratios in all treatments (Table 3). The lowest female sex ratio was 53 % for
individuals fed on cggs of I’ wrticae and 1. vaporariorum. When nymphs fed on
eggs of A. kuehniella, female sex ratio increased to 57.16 %. The highest female sex
ratio was 60.00 % when G. ficorum nymphs were supplied as preys.

Longevity of O. albidipennis was prey-dependent and females lived longer
than males (Table 3). Significant differences in adults longevity were observed
among different preys (F= 13.43; df= 3, 28; P<0.0001 for females: F=12.75: df=3.
21; P< 00001 for males). Moreover, the tested preys differed significantly in their
effect on fecundity of O. albidipennis (Table 3). The greatest fecundity (148.00 eggs
/female) was recorded when fed on 4. kwehniella eggs. When females fed on G
[ficorum nymphs. fecundity dropped to 93.22 eggs/female. No significant difference
in female fecundity was observed between eggs of 7. vaporariorum or T. uriicae,

O. albidipennis females differed significantly in their feeding consumption
on the four tested preys (F= 22.54; df=3, 28; P< 0.0001), being greatest (127.50
eggs) when fed on 7. wrficae eggs and lowest (98.28 eggs) in case of T.
vaporariorum. However, feeding capacity of adult males was less pronounced, but
significant difference existed between tested preys (F=17.43, df=3, 21; P<(0.0001).

It 1s well known that, type of diet/prey used for insect rearing may have
tremendous effect on predator performance and highlights the role of behavioral studies
in quality control of mass-rearcd predators released for biological control. The use of
different arthropod prey diets could greatly affect Orius reproduction and development
(Kiman & Yeargan, |985; Chyzik er al., 1995 Richard & Schmidt, 1996). It is clear that,
Q. albidipennis developed faster when fed on eggs of A. knehmieila compared to other
tested preys. These results are in harmony with those reported earlier for O. albidipennis
by Cocuzza et al. (1997} and van den Mcircker (1999).

In the current study, O. albidipennis nymphal stage completed their
development on the four tested preys. However, nymphs consumed fewer numbers
of Anagasta eggs to reach maturity. This indicates that this prey appears most
suitable for development of this anthocorid; the phenomenon that may be attribured
to the good food quality that led to short developmental time, high survival rate,
protracted adults female longevity, and maxima! fecundity for the predator. These
results are also similar to the findings reported in carlier studies by (Honda et al.
(1998) and Yano ef al. (2002). With regard to the recorded bioparameters, a whitefly
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immature stage generally was the poorcst prey becausc of the absence of some
essential amino acids which may cause high moriality and extended immature
development of the predator.

It is widely accepled that, dicts containing nymphs of thrips are preferred 1o
the generalist bugs Orius spp. (Nagi, 1991; Yano, 1996; Kohono & Kashio, 1998).
Also, results by Chyzik ef al. (1995} confirmed this hypothesis. In their studies. they
found that the fecundity and survival rate of O. albidipennis on thrips were higher
(217.2 eggs/female and 98.7%, resp.), compared to pyralid cggs (184.1 eggs/female
and 84.6%, resp.)._ However, our study differed from their conclusion. The possible
explanations for this difference could be attributed to the different species of thrips,
protected microhabitat of G. ficorum inside the rolled leaves and also nymphs of G
Jicorum may resist attack by O. albidipennis. This may need high time and energy
cost for catching and handling the prey, leaving less time and energy available for
oviposition.

It could be conclude that, ¢. alhidipennis develop successfully and laid
eggs when fed on ail tested preys. Morcover, A. kuehniella was the most suitable
preys for both development and oviposition for O albidipennis that could ease the
mass production of this predatory bug under laboratory conditions.
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