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ABSTRACT

Laboratory and field experiments were carried out at Mansoura
district to survey the primary parasitoids associated with five aphid species
namely, Aphis craccivora Koch , Brevicoryne brassica(L.), Sitobion avenae
(Fabricjus), Rhopalosiphum maidis (Fitch) and R.padi (L.). These species
infested the host plants ,broad bean, cowpea, cabbage, wheat and corn
during the two seasons of 1998 and 1999. The results indicated that five
aphid parasitoids were recorded. Among them, Diaeretialla rapae (M'Intosh)
was the most common parasitoid which emerged from the four aphid species,
Aphis craccivora, Brevicoryne brassica, Sitobion avenae and R.padi. There
are no previous records for Diaeretialla rapae as a parasitoid of A.craccivora
in Egypt. Therefore, the present study represents the first record of this
species as an important parasitoid of A.craccivora. The population density of
this aphid species and its parasitoids as well as the percentages of parasitism
on broad bean and cowpea were studied.The peaks of mummified aphids on
broad bean were recorded during January and March, while it were recorded
on cowpea in September and August, in 1998 and 1999, respectively. The
results also indicated the effective role of these parasitoids in controlling the
infestations of A.craccivora on both broad bean and cowpea in the field.
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INTRODUCTION

Aphids (Aphididae, Homoptera) are serious insect pests which occur all
over the world and infest different crops. They damage plants roughly through
loss of sap by sucking, reaction of plant tissues by aphid saliva in different
ways such as (change of colour, curiing of leaves and stems ... etc) also,
excreting viscous honeydew on which the sooty- moulds usually develops and
finally through transmission of virus diseases to plants (lbrahim , 1987).

The routine application of pesticides to control aphids has two adverse
features. Firstly, they are mostly non selective and kill aphid natural enemies,
which causes further disturbance of the ecosystem. Secondly, as in other
species, resistant strains of aphids are expected to develop soon (Doutt and
smith, 1971).However, Biological control is one of the most important bases
of integrated control programs since the concerned biotic agents include
parasitoids, predators and pathogens (Sarhan 1976).

According toVan Den Boch et al.(1962) and (1970); Ragab (1996) and
Ragab and Ghanim (1997) some aphid parasitoids (Aphidiidae,
Hymenoptera) are well known as active bio-control agents for many aphid
species in the world .
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Therefore, The present study aims to throw some light on the
parasitoid species associated with aphids infesting broad bean,
cowpea, cabbage, wheat and corn at Mansoura district. The population
density of Aphis craccivora Koch. and its parasitoids as well as the
percentages of parasitism are also investigated

MATERIALS AND METHODS

To survey the aphid parasitoids, random samples of the following aphid
species: Brevicoryne brassicae (L) , Sitobion avenae, Aphis craccivora,
Rhopalosiphum maidis and R. padi were collected from different host plants
cultivated at the Experimental Research. Station of the Faculty of Agriculture,
Mansoura University, during the two years 1998 and 1999. These host plants
were cabbage, broad bean, cowpea, wheat and maize which were free from
any pesticide applications. Samples of the plant parts which were heavily
infested with the previous aphid species were taken twice a week, and
transferred to the laboratory in tightly closed plastic bags. The sample size of
each crop was fifteen shoots from broad bean, ten shoots from cowpea, five
leaves from cabbage, twenty five shoots from wheat and fifteen leaves from
corn. All individuals of each aphid species found on the host plant samples
were counted and recorded.

Aphids were fed on their natural hosts and kept in Petri dishes (50
aphid /Petri dish) until the formation of mummies(parasitized aphids). The
mummies of each aphid species were daily isolated and kept separately in
small glass tubes until the emergence of adult parasitoids. The emerged
parasitoids were primarily classified, counted and preserved in 50% ethyl
alcohol. Parasitoid specimens were mounted and confirmation of identification
was completed by aid of the biological control laboratory, Ministry of
Agricuiture, Egypt The percentages of parasitism caused by different
parasitoids to the most dominant aphid species, A. craccivora on broad bean
and cowpea were calculated according to the formula of Farrell and Stufkens
(1990).

RESULTS AND DISCUSSION

I.1. Survey of common parasitoids associated with aphid species

The data in Table 1 indicate that Aphis craccivora was the deminant
aphid species infesting broad bean and cowpea crops. Three parasitoids
were emerged from its mummies, namely Lysiphlebus fabarum, Dieretiaila
rapae and Ephedrus sp. However, Selim et al. (1987) and Abdel-Samad
(1996) in Egypt, recorded L. fabarum as a parasitoid of A. craccivora. There
are no previous records for D. rapae as a parasitoid on A. craccivora in Egypt.
Therefore, the present study is the first record of this species as an important
parasitoid on A. craccivora. Ragab (1996) and Abdel-Samad (1996) recorded
Trioxys angelicae as a parasitoid of A. craccivora. This latter parasitoid was
not recorded on the same aphid species during the present investigation.
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Brevicoryne brassicae was the main aphid species infesting cabbage
crop and the parasitoid. D. rapae emerged from its mummies.These results
agree with those of Ibrahim and Fayed (1984), El-Maghraby (1993), and
Abdel-Magid (1999).

Sitobion avenae was the major aphid infesting wheat plantations. The
parasitoids emerged from its mummified individuals were Aphidius sp. and D.
rapae. Ghanim and El-Adl (1983), lbrahim and Afifi (1991) and El-Serafay
(1999) also recorded many species in Egypt belonging to the genus Aphidius
parasitizing S. avenae in wheat fields.

Rhopalosiphum maidis and R. padi were the main aphid species
infesting corn plantations. The two parasitoids D. rapae and Praon sp. were
emerged from their mummifies (Table 1). These results are in agreement with
those of Polgar (1984) in Hungary, Feng et al. (1992) in USA and Al-Hag et al.
(1996) in Saudi Arabia. All these investigators recorded D. rapae and Praon
spp. as parasitoids of R. maidis and R. padi in corn fields.

Table 1.Aphid parasitoids associated with five aphid species on different

host plants.
Host plant Aphid species Parasitoids
: : 1. Diaeretialla rapae (M'intosh
Broad bean Aphis craccivora (Koch) 2. Lysiphlebus fapban.fm (Marsi')uaﬁ)
3. Ephedrus sp. (Haliday)
owpea \Aphis craccivora (Koch) Lysiphlebus fabarum (Marshall)
(Cabbage Brevicoryne brassicae(L) Diagretialla rapae (M'Intosh)

1. Apidius sp (Nees)

= . e
Wheat Sitobion avenae {Fabricjus) 0. Diaeretialla rapae (M'Intosh)
ICorn (maize} Rhopalosiphum maidis (Fitch) _|Diaeretialla rapae (M'lntosh)
iCorn Rhopalosiphum padi (L) Praon sp. (Haliday) i

1.2. Population density of Aphis carcivora and its common parastcid
species on broad bean :

Fig (1 and 2) show the population density of A. carccivora;
mummified aphids and percentages of parasitism during the two years of
study on broad bean crop at Mansoura district.

As indicated in Figs (1 and 2}, in the first season four peaks of A.
carccivora were recorded on broad bean plants.. These peaks occurred in the
third weak of January (650 individuals), third week of February (500
individuals), first and second weeks of March (650 individuals) in each. The
average mean temperatures and relative humidity in this time were
13.3°C,67.17%RH; 12.69°C,63.63%RH;13.75°C,61.17%RH and
15.88°C 67.8%RH, respectively (Fig. 1). Nine peaks of A. craccivora in the
second season were recorded on broad bean piants. These peaks occurred
in the second week of January (800 individuals), third week of January (300
individuals), fourth week of January (600 individuals), first week of February
(900 individuals), second week of February (800 individuals), third week of
February (686 individuals), fourth week of February (758 individuals), first
week of March and the second week of March (593 individuals).
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The corresponding average temperatures and relative humidities
during these periods were 16.89°C, 67.88 % RH; 19.92°C, 67.88 % RH;
17,99°C,70.75% RH; 17.67°C, 60.17% RH; 15.99°C, 71.89% RH; 16.29°C,
68.04% RH;13.44°C, 63.25% RH; 17.0°C, 64.17% RH and 15.57°C, 64% RH,
respectively (Fig. 2).

The three parasitoids, L. fabarum, D. rapae and Ephedrus sp. of A.
craccivora on broad bean showed five peaks in the first season and six in the
second .

In Figure 1, it may be clear that the maximum number of mummified
aphids was recorded in the first week of March (75 individuals), when the
temperature and relative humidity were 13.75°C and 61.17% RH in the first
season and 94 individuals in the second season during the fourth week of
January, when the temperature and relative humidity were 17.99°C and 70.75
% RH (Fig. 2).
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Fig. 1. Population density of A. craccivora, number of mummified
individuals and percentage of parasitism in broad bean fields
during 1998 season .
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Fig. 2. Population density of A. craccivora, number of mummified
individuals and percentage of parasitism in broad bean fields

during 1999 season .

Figure 3 shows the abundance of L. fabarum, D. rapae and Ephedrus
sp.as percentages of the total catches of these parasitoids during the two
years of study. These percentages were 50.05, 38.11 and 11.84% in the first
season and 46.22, 37.79 and 15.99% in the second season respectively.

Percentages of parasitism:
The highest total percentages parasitism was 15.14% which was

recorded in the third week of February in the first season at 15.17°C and
62.17 % RH. Meanwhile it was 17.4 % in the fourth week of January in the

second season at 18.84°C and 59.5 % RH. However, Abdel-Samad (1996) in
Egypt, reported that the rate of parasitism varied from 15.4 and 22.0 in March
on the same aphid species.
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Fig.3. Abundance of different parasitoid species on broad bean crop
infested with A. craccivora during 1998 and 1999 seasons.

1.3 Population density of Aphis craccivora and its common parasitoids
on cowpea:

It may be clear in Figures 4 and 5 that in the first season eight peaks
for A. craccivora were recorded during the monthes from August to November
.They fluctuated between 350 in August and 1000 individuals in the first week
of September. These peaks took place under the average temperatures and
relative humidities given in (Fig.4).

In the second season A. craccivora showed only five peaks on cowpea
piants. These peaks occurred during the period from July to Augustand
varied from 500 to 700 individuals, under average temperatures varying
between 15.99 and 30.07°C and relative humidities differing from 60.17 to
71.89 %( Figure 5).

It may be clear in both Figures 4 and 5 that L.fabarum as parasitoid of
A. craccivora on cowpea had nine peaks in the first season, and six in the
second.

it can be also noted that the maximum number of mummified aphids
was recorded in the first week of September (101 individuals), under the
conditions of 27.31° C and 64.03 % RH in the first season (Fig. 4) .In the
second season (Figure 5),the numbers of mummies dropped to 42 individuals
in the first week of August under 28.94°C and 65.63% RH.
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Fig.4. Population density of A. craccivora, number of mummified aphids
and percentage of parasitism in cowpea fields during 1998
season .

Percentage of parasitism:

The highest percentage of parasitism was 12.17% which was recorded
in the second week of September in the first season at 27.75°C and 64.33 %
RH (Fig. 4), while it was 9.33% in the first week of August in the second
season at 28.08°C and 66.17 % RH (Fig. 5).
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Fig.5. Population density of A. craccivora, number of mummified aphids
and percentage of parasitism in cowpea fields during 1999
season.

REFERENCES

Abdel-Megid, J.E. (1999). The cabbage aphid, Brevicoryne brassicae (L.)
(Homoptera : Aphididae) and its associated parasitoids on cauliflower
plantations at Zagazig district. J. Agric. Sci. Mansoura Univ., 24(12):
741-752.

Abdel-Samad, S.S.M. (1996). Studies on natural enemies of certain insects
attacking leguminous crops. M.Sc. Thesis, Facuity of Agriculture, Ain
Shams university , 94pp.

Al-Hag, E.; AA. Al-Rokaibah and A.A. Zaitoon (1996). Natural enemies of
cereal aphids in sprinkler - irrigated wheat in central Saudi Arabia.
Bulletin of the Faculty of Agriculture, Cairo University 47: 649-663.

2618



J. Agric. Sci. Mansoura Univ., 27 (4), April, 2002

Doutt, R.L. and C.F. Smith (1971). The pesticide syndrome- diagnosis and
suggested prophylaxis. In : Huffaker C.B. (Ed.) Biological control, 3-
15. Press, N.Y., London.

El-Maghraby, M.M.A. (193). Seasonal abundance of the cruciferous aphid
Brevicoryne brassicase L. (Homcptera: Aphididae) in relation to the
primary and Hyperparasitoids on cauliflower in Zagazig region, Egypt.
Zagazig J. Agric. Res., 20(5):198.

El-Serafy, H.A. (1999). Population density of cereal aphid parasitoids and their
role in suppressing cereal aphids on wheat plantation at Mansoura
district. Arch. Phyto. Path. Pflanz., 32:257-264 .

Farrell. J.A. and M.W. Stufkens (1990). The impact of Aphidius rhopalesiphi
(Hymenoptera : Aphidiidae) on population of the rose grain aphid
(Metopolophium dirhodum) (Homoptera : Aphididae) on cereals in
cankrbury. Newzeland. Bull. Ent. Res., 80:377-383.

Feng, M.G.; J.B. Johnson and S.E. Halbert (1992). Parasitoids (Hymenoptera:
Aphidiidae and Aphelinidae) and their effect on aphid (Homoptera :
Aphididae) populations in irrigated grain in south western Idaho. Env.
Entomol., 21(6):1433-1440.

Ghanim, A. A.and M.A. El-AdI (1983). Studies on the main Insects inhabiting
wheat fields at Mansoura district, Egypt . J . Agric. Sci Mansoura Univ.,
8(4):969-976 .

Ibrahim A.M.A (1987). Studies on Aphidophagous parasitoids with special
reference to Aphidius uzbekistanicus (Luz) (Hymenoptera :Aphidiidae).
Ph.D. Thesis, Faculty of Agriculture, Cairo University, 202 pp.

Ibrahim, A. and A.l Afifi (1991). Seasonal fluctuation of English grain aphid
Sitobion avenae (Fab) (Hom, aphididae ) on wheat and its primary
parasitoids and hyperparasitoids in Giza Governorate, Egypt. Cairo. J.
Agic. Res., 42:167-182 .

lbrahim, A. and Y.H. Fayad (1984). Rate of parasitism in certain species of
aphids infesting some cultivated and uncultivated plants in Egypt.
Annals of Agric. Sc., Moshtohor, 21:1079-1085 .

Okasha, Y.A.H. (1998). Studies on certain parasitoids attacking the cabbage
aphid. M.Sc. Thesis, Faculty of Agricuiture, Menoufiya University,
111pp.

Polagar, L. (1984). Some new records of parasites, predators and hyper
parasites of aphids and a leaf miner fly (cerodonta . Meig). Living in
maize ecosystems in Hungary foliagae Entomological Hungarica,
45(1):191-193 .

Ragab, M.E. (1996). Biology and Efficiency of Trioxys angelicae Hal.
(Hymenoptrea, Aphidiidae) A newly recorded parasitoid of Aphis
craccivora Koch (Homoptera : Aphidiidae). Egyptian Journal of
Biological Control, 6(1): 7-11.

Ragab, M.E. and A. Ghanim (1997). Effect of different parasite / host ratios
between Trioxys angelicae Hal , (Hymenoptera : Aphidiidae) and its
host Aphis craccivora Koch (Homoptera Aphididae) on the percentages
of parasitism and popuiation development. 1* Nationai Conf. of Applied
using of Natural enemies for Controlling Insect and Mite Pests,
Mansoura Univ., 4-5 March, 209-217.

2619



Ragab, M.E: ét al.

Sarhan, A.A. (1976). Studies on the biological control of cotton white fly
Bemisia tabaci (Genn.) in Egypt. M.Sc. Thesis, Faculty of Agriculture,
Cairo University, 164pp.

Selim A.A. SA. Ei-Refi and A. El-Gantiry (1987). Seasonal functions in the
population of "Aphis craccivora Koch, Muzus persicae (Sulz), Aphis
gossypii (Glov) and their parasites. Annals Agric. Sci. Ain shams Univ.,
Cairo, Egypt, 32(3): 1837-1848.

Van Den Boch: E.I. Schlinger and K.S. Hagen (1962). Initial field observations
in California on Trioxys pallidus (Haliday) a recent introduced parasite
of the walnut aphid. J. Econ. Entomol., 55:857-862.

Van Den Boch: B.D. Frazer; C.S. Davis; P.S. Messenger and R. Hom (1970).
Trioxys pallidus an effective walnut aphid parasite. Cal. Agric.,
24(11):8-10 .

il i) 70 Al Ly o) i (yany e s gl a2
SN P - J_g_aaami—e_aﬁwm@#lqa-g_@)wim
s Ol 2aal

5 seaiad daaly = A2 30 4406 — LaladBY) i pdall ad

:L._.‘néi)-.“:\:_).:a.:l;'__lpulrﬁ'l).ﬁldﬂl,SJwg‘@a&@ﬂj@i&&h‘Jé@ﬂﬁi
e SN g Lyl galdl Jdll by Cralad) (e dilide g g el ey 531 AdldD oal gl
1149 -144A wrj}i.ﬂi})c_‘ﬂ'ljgﬂlj
gl dm ) e alaad 5 S Al Gl ¢ I Ju-, laal 5 W &I Digeretialiae rapae
a5 il e e Gl 3gd i J g g 130 5 i) T e el e il
o seana o Lali g laal 5 el gl il S Sl Cpa il sl (gl Tpaaal) ZRESH A 3 SIS 3
A€ e Pl ;wgﬂxxh&umta@uu_;ﬂalh,h.s)gu":(.:usgq,m,é.ﬁm Jadl
e Silgbidall Sl Loaal i a0 Cinazgl . V1331 80A e feage A Al seaad)
a_Laszadl Lgts..:\?sﬁ_gg__\,l,ﬁt...h_;m!@i 5 Laa Tpall (gl 13 Bpn2al) ZHEEH (pa o)

o

2620



