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Abstract

Aphis craccivora Koch and Aphis gossypit Glover are considered
as main pests of some vegetable crops as cowpea and cucumber, in
Egypt. The population dynamics of the two pests and three predators
associated with them were studied for the two growing seasons 1994
and 1995 in Qualyobia Governorate. The highest population of
A.craccivora on cowpea was observed on May, while the lowest was re-
corded on June. As for the highest population of A.gossypii on cucum-
ber, the same trend of the above mentioned aphid species obtained.
Three predators, namely Coccinella undecimpunctata, Scymnus interrup-
tus and Orius albidipennis were recorded associating with the aphids on
both cowpea and cucumber . They caused a reduction in A.craccivora
population by 55.64 % and 59.4% on cowpea or by 82.64% and
73.62% in A.gossypii on cucumber. This indicate that C.undecimpunctata
had a strong effect in minimizing A.craccivora (1:67.58 or 88.90), while
Ornus albidipenris had an effective role in decreasing A.gossypi on cu-
cumber (1:11.22 or  13.9). Data indicate that the most active period
for the three predators on the two hosts was recorded during the sec-
ond half of May uptil the end of the first week of june.

INTRODUCTION

Aphis is one of the main pests that is widely spread among most of the culti-
'vated crops causing injurious damage either directly by sucking plant juice or indi-
rectly by transmitting virus diseases to the plants.

In Egypt, cucurbit vegetables are subjecting to serious infestation by Aphis
gossypii (Attia et al., 1985), while legume crops are highly infesting by Aphis crac-
civora Koch (Hegab et al., 1991, and Metwally et al., 1991). Extensive studies were
carried out concerning aphids and their enemies (Ismail, 1963; Awadallah, 1968;
El-Arnaotty, 1991).

The present study deals with the population dynamics of A.craccivora infest-
ing cowpea and A.gossypii on cucumber and the associated numbers of three of their
predators, Coccinella undecimpunctata, Scymnus interruptus (Coccinellidae, Coleop-
tera) and Orws albidipennis (Anthocoridae, Hemiptera).
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MATERIALS AND METHODS

An area of about one feddan was planted during 1994 and 1995 seasons at
Qualyobia Governorate. This area was divided into two halves each to be cultivated
by cowpea and cucumber. Planting date took place during the first week of April for

the two mentioned seasons.

Normal agricultural practices were followed in the experimental area without
any insecticidal application. Sampling of 15 leaves each were collected at randomly,
3 weeks after planting and continued in weekly intervals until harvest. Samples
were transferred to the laborartoy to examine for aphid species and its predators,
as the counted numbers stands for the aphid nymphs and adults, O.albidipennis ny-
mphs and adults, C.undecimpunctata and S.interruptus larvae and adults.

The simple correlation and partial regression values of the aphids species and
their predators were calculated besides the combined effect of the three predators
on the fluctuation of A.craccivora and A.gossypii.

RESULTS AND DISCUSSION
Population Fluctuation of Aphis craccivora Koch on Cowpea

Data in Table 1 indicate that during the two seasons of investigation, 1994 and

1995, A.craccivora infestation was observed from April uptil end of June.

As for the first season 1994, the population of craccivora ranged from 73 to
1278 individuals/15 leaves, the highest infestation 1278 individuals/15 leaves took
place on the 10th of May at 25.19C and 53% R.H., by which the population decreased
gradually reaching its minimum (73 individuals) on the 14th of June at 25.8°C and
57% R.H. As for the second season, A.craccivora population reached a maximum
population of 992 individuals on the 14th of May at 250C and 60% R.H., the number
of aphids decreased gradually by the third week of June, reaching its minimum 88
individuals/15 leaves at the 18th of June at 27.9°C and 52% R.H.

Predators

Three predators were found to be associated with A.craccivora on cowpea
plants during the two studied seasons, i.e., Coccinella undecimpunctata, Scymnus in-

terruptus and Orius albidipennis, Table 1.
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During 1994 season, the population of C.undecimpunctata ranged from 6 to 22
individuals, when its maximum (22 individuals) took place on 7th of June (25°C and
56% R.H.), while its population ranged from 6 to 18 individuals as its maximum 18
was on 21th of May.

As for S.interruptus, the population ranged from 12 to 42 individuals giving a
maximum on 7th of June, at 1994, while it ranged from 10 to 42 individuals during
1995 with a maximum of 42 on the 28th of May. The third predator associated with
A.craccivora was O.albidipennis, its population ranged from 8 to 33 individuals dur-
ing season 1994 with the maximum on 24th of May (22.9°C and 52% R.H.), com-
pared with 7 to 22 at 1995, its population ranged from 7 to 22, giving a maximum
on 28th of May (25.1°C and 51% R.H.), while its minimum (7 individuals) took place
on 23 rd of April.

a. The effect of Coccinella undecimpunctata

The simple correlation (r) and partial regression (b) values of A. Craccivora
and the population of C.undecimpunctata in the two seasons, together with their level
of probability are shown in Table 2. There is a negative significant relation between
the population of A.craccivora and C.undecimpunctata (-0732, -0.813), during the
two seasons, respectively. Depending on the (b) values (-67.58, -88.9) for the sea-
sons 1994 and 1995, respectively, it could be said that the increase of one individu-
al of the predator may decrease the population of the pest by 67.58 or 88.9 individ-
uals as the (b) values were negative and significant for the two seasons.

b. The effect of Scymnus interruptus

Statistical analysis revealed that there is a negative significant rélation be-
tween the population of A.craccivora and S.interruptus during the two seasons as
the (r) values were -0.692, -0.663, respectively, Table, 2. Regarding the (b) val-
ues, it is clear that the relationship was negative and significant during the first
season (-12.23), while it was positive during the second season (11.87). Thus, it
can be concluded that the raising in the S.interruptus population by one individual
may give a reduction in the pest population by 12.23.

c. Effect of g

Data in Table 2 show that the simple correlation was negative and insignificant
during the two seasons (-0.615, -0.566). For the partial regression, the obtained
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(b) values were insignificant and positive during the two seasons (21.86, 13.06).
These results indicated that the raising of A.craccivora population is followed by a
raising in the population of O.albidipennis.

d. The combined effect of the three predators

As expected, the percentage of explained variance for the number of three
tested predators was significant (Fp 05 = 3.76, 4.4) for the two studied seasons,
respectively.

In 1994, the influence of the three predators was high (55.64 %) and statisti-
cally significant at 5% level of probability. This could due to the strong effect of
C.undecimpunctata and S.interruptus as each of them had a negative and significant
relationship on the A.craccivora population. On the other hand, the combined effect
of these predators was 59.4% during the second seasons 1895.

The Population of Aphis gossypii

As mentioned before, cucumber plants, is heavily infested by Aphis gossypii,
during its developmental stages.

Table 3 shows that the population density of A.gossypii during 1994 ranged
from 3 to 143 individuals, reaching the maximum 143 on the 10th of May at 25.1°C
and 53% R.H. These numbers decreased gradually giving a minimum population (3) on
the 14th of June at 25.8°C and 57% R.H. During the second season 1995, the popu-
lation of A.gossypii on cucumber was relatively higher than the previous season, it
ranged between 20 to 197 individuals. The maximum 197 took place on 7th of May

“ at 22.99C and 48% R.H., while the minimum 20 individuals occurred on 28th of May
at 25.1°C and 51% R.H.

Predators

The same predators infesting A.craccivora were found to invade A.gossypii.
The population of the three predators were studied and their numbers associating
A.gossypii were recorded, Table 3. It is obvious that in general the number of the
three predators were relatively low on A.gossypii infesting cucumber during
A.craccivora infesting cowpea.

The Coccinella undecimpunctata population ranged from 1 to 16 individuals
reaching a maximum 16 on the 17th of June, during the first season, while on the
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second season 1995, its numbers ranged from 3 to 21 reaching its maixmum on the
21st of May at 22.5°C and 60% R.H.

Number of Scymnus interruptus was relatively low during the first season
1994, ranging from 0 to 8 individuals, while its number ranged between 1to 19 in-
dividuals during 1995 season, reaching the maximum number on the 4th of June at
26.39C and 52% R.H.

Numbers of O.albidipennis ranged from O to 14 individuals giving a maximum
14 on the 24th of May at 22.59C and 60% R.H., while its minimum was on 3rd of
May at 19.5°C and 63% R.H. during season 1994, while its numbers ranged from 1
to 11 individuals during season 1995, giving a maximum on 21 st of May at 22.5°C
and 60% R.H.

Statistical analysis
a The effect of Coccinella undecimpunctata

Table 4 gives the (r) values (00.732, -0.765) which indicate a negative and
significant relation between C.undecimpunctata and A.gossypii during the two sea-
sons 1994 and 1995.

As the (b) values (-10.57, -2.83) were negative and significant during the
two seasons, respectively. Thus, it can be said that the raising of one individual of
C.undecimpunctata reduced the population of A.gossypii on cucumber plants by 10.57
or 2.83 during the two seasons of work, respectively.

b. Effect of Scymnus interruptus

Regarding the values of the simple correlation (r) and partial regression (b)
of A.gossypii and S.interruptus, it was found that (r) values (-0.715, -127) was
negative and significant during the first season, while it was negative and insignifi-
cant during the second season. The (b) values (22.12, 3.18) was positive givinga
result that the increasing in the pest population gave an increase in the predator's
number by 22.12 or 3.18 for the two seasons of work.

c. Effect of Orius albidipennis

Table 4 shows the simple correlation (r) and partial regression (b) values for
the numbers of A.gossypii and number of O.albidipennis together with their levels of

significance during seasons 1994 and 1995.
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Statistical analysis revealed a negative and significant relation between the
population of A.gossypii and O.albidipennis (-0.721, -0.779). Regarding the (b) val-
ues (-11.22, -13.9), it is clear that the relationship was negative and significant
during the two seasons. Thus, it can be said that increasing the predator's number
by one individual may decrease the population of A.gossypii by 11.22 or 13.9 indi-
vidual, respectively.

d. The combined effect of the three predators on the fluctuation of
A.gossypii

The percentage of explained variance (EV. %) for the numbers of the three
tested predators, Table 4, were 82.64% and 73.62% during the two successive
seasons 1994 and 1995, respectively. Thus, it could be concluded that these three
predators may minimize the population of A.gossypii by 82.64% or 73.62% as the
relation was significant for the two seasons (Fo.05 = 13.28, 8.37).

From the previous data, it can be concluded that C.undecimpunctata,
S.interruptus, O.albidipennis can give a reduction in Aphis craccivora and Aphis gos-
sypii infesting cowpea and cucumber, for they can minimize the population of
A.craccivora by 55.64% or 59.4% and A.gossypii infesting cucumber by 82.64% or
73.62%. It is obvious from the foregoing data that Coccinella undecimpunctata had a
strong effect in minimizing A.craccivora. On the other hand, O.albidipennis had an
effective role in decreasing A.gossypii population. Thus, it is of great importance, in
an integrated control program against aphis to choose the suitable predator which
help in decreasing aphid species.
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