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ABSTRACT: The distribution patterns and population dy-
namics of maize aphids Rhopalosiphum maidis (Fitch.), Aphis
gossypii (Glov.) as well as theassociated predators Coccinella
undecimpunctata and Paederus alfierii were conducted during

2001 year through middle and 4 cardinal directions of maize-
field.

Aphids infestation started at the second week of August and
reached its maximum at the second week of September (110.64
insects / plant), then decreased to the lowest rate at the end of

the same month (4.86 insects / plant).

Density of the associated predators C. undecimpunctata and P.
alfierif increased from the first week of August and attained the
maximum at the first week of September and 24 of August
for C. undecimpunctata and P. alfierii, respectively. The maxi-
mum mean number of C.undecimpunctata and P.alfierii were
3.72 and 5.38 insects / plant, respectively, finally these values
decreased to the minimum (0.2 insect/plant and 0.58 insects /

plant, respectively) at the end of maize season.

West direction significantly harboured the highest number of
insects followed by north direction. East and south directions
followed the north, while middle harboured the lowest num-
bers of aphids. The correlation analysis showed that the rela-
tionship between aphid population numbers and the predators
numbers was positive at the middle and four cardinal direc-

tions of maize plants.
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THE INTRODUCTION

Cereals are usually attacked by aphids Rhopalosphum padi, Schizaphis
graminum, R. maidis and Sitobion avenae and the main associated predators
were coccinellids Coccinella undecimpunctata and Paederus alfierii (Gha-
nim, 1984, El-Heneidy and Attia, 1988, Al-Hag, et al. 1996, Abdel-Rahman
1997, El-Lathy 1999, and Abdel-Rahman et al. 2000). Rhopalosiphum mai-
dis followed by Aphis gossypii were the main aphids infest maize plants in
Egypt and the highest rate of damage was found in young plants in August,
early September and October, while Paederus alfierii dominated in August
and followed by C. undecimpunctata (El-Heneidy and Abbas, 1984),

The aphtd numbers reduced by 31.75% to 32.80% by 1 larva of coccinel.
la undecimpunctata per 80-100 aphids, whereas, | larva of the predator per
40-50 aphids obtained 89.71% to 91.28% reduction of aphid numbers,
furthermore the data showed 88.19% to 89.77% reduction by 1 predator to
20-50 aphids. (Ghanim and El-Adl, 1991).

The associated natural enemies C. undecimpuntata, Scymnus sp., Paeder-
us alfierii, Orius sp. Chrysoperla sp. and Syrphus corollae, were dominant in
cereal fields. Temperature,(maximum and minimum) and relative humidity
play the most important role in controlling cereal aphid populations in wheat
fields (AbouEl-hagag and Abdel-Hafez,1998). However, the increasing of
temperature increased predation on Rhoplosiphum padi by C. undecimpunc-
tara (Eraky and Nasser, 1993) and suggested that Coccinella undecimpuncta-
fa has greater potential for population increase due to its higher survivorship
and faster preadult development time in laboratory conditions than AH.
variegata and C. novemnotata (El. Hag and Zaitoon, 1996).

MATERIAL AND METHODS

The experiment was conducted in the Research Farm of Al-Azhar univer-
sity at Mostorod region, Qalubia Govemorate north east of Cairo, in the
summer season of 2001 in an area about 713 m? planted with hybrid maize
cultivar “S.C.10 sown at 29™ of June in 2001 season. The normal agricultu-
ral practices were carried out as recomended. Aphid population infested
maize plants in the four cardinal directions and middle of the field was
counted and recorded at weekly intervals. In the same directions and middle
the associated predators were counted and recorded. The predators recorded
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were the ladybird beetle Coccinella undecimpunctata and the rove beetle
Paederus alfierii. Both of the pest and their associated predators were count-
ed randomly on “ten” plants in each direction from the four cardinal direc-
tions and middle and the mean numbers were caculated / one plant. Speci-
mens of the aphids in 70% ethyl alcohol were taxonomized in the Plant
Protection Institute (Aphid Department). Aphids were taxonomized as the
cereal aphid Ropalosiphum maidis (Fitch) and cotton aphid Aphis gossypii
(Glov.). The data were subjected to the simple variance of analysis (F-test)
to obtain the difference of the mean number of aphids on the cardinal direc-
tions and middle, and the same time, partial regression was conducted to
study correlationship between the aphid numbers and the predators.

RESULTS AND DISCUSSION

The horizontal distribution Pattern and the population fluctuation of ce-
real aphids Rhopalosiphun matdis and cotton aphid Aphis gossypii on maize
plants were conducted from the second week of August to the end of Sep-
tember of the tested 2001 season (Table 1).

Infestation in eastern site started on 10™ of August by mean number of
5.6 insects / plant and increased to the maximum number (89.40 insects /
plant) in the third week of September, The western site harboured the high-
est mean number of aphids and ranked the highest infested site among the
all sites of the field (227 insects / plant). Infestation in the northern site start-
ed by 7.3 insects / plant and increased to reach its maximum in 8" of Sep-
tember with mean number of 150.2 insects / plant, and decreased to 1.0 in-
sect / plant at the end of the season.

The southern site showed 6.2 insects / plant at the beginning of the sea-
son and the population increased to reach the maximum number (93.1 aph-
ids/plant) in the 8" of September as the two previous sites (west and north).

Plants located in the middle site were attacked by aphid insects at the
first week of August (1.8 insects / plant) and increased to 18.1 insects / plant
at 8" of september similarly to west, north and south sites. Aphid numbers
graduafly decreased till 22" of September which averaged 1.3 insects /
plant. These results agreed with El-Henidy and Abbas (1984) who cleared
that the main infestation to maize plants occurred in August. Early Septem-
ber and October. '
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Table (1): Weckly mean numbers of aphids / plant on 5 tested sites of maize field at
Mostorod region, Qalubia Governorate, 2001 season.

Directions
\ East West | North | South Middle Total Mean
Date
2-8-2001 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-8-2001 5.60 9.10 7.30 6.20 1.80 30.00 6.00
17-3-2001 22.50 3020 | 2320 21.30 5.80 103.00 20.60
24-8-2001 31.60 92.40 | 7120 52.00 13.00 260.2 52.04
1-9-2001 62.00 21010 | 101.40 | 90.30 15.10 478.9 95.78
8-9-2001 64.80 227.00 | 150.20 | 93.10 18.10 553.2 110.64
16-6-2001 89.40 5430 | 40.00 30.30 11.20 225.20 4504
22°6-2001 29.00 23.10 3.20 12.20 1.30 58.8 13.76
29-9-200] 10.20 8.10 1.00 5.00 0.00 24.30 4.86
7-10-3001 0 0 0 0 0 o 0
Total 315.10 6543 | 397.50 | 310.40 66.30
Mean 3151 6543 | 39757 | 31.04" 6.63°
F-value=4.28
LS.D(0.65)=29.25 P.=0.006

Infestation started in the second week of August in the all test sites
however, the west site significantly harboured the highest mean numbers of
aphid followed by north. The east and south sites had the same level of
infestation and harboured lower number of aphids than north site.

Middle site had the lowest number of the pest population. The different
field sites could be arranged in the following order 65.43, 39.75, 31.51,
31.04, and 6.63 insects/plant to west, north, east, south and middle, respec-
tively (L.S.D value = 29.25).

The data in tables 2 & 3 show the horizontal distribution pattern and pop-
ulation fluctuation of the associated predators Coccinella undecimpunctata
and the rove beetle Paederus alfierii on maize plants located as a main natu-
ral enemies at the different five sites of maize field. The mean numbers of
Coccinella undecimpunctata and Paederus alfierii were 1.98 and 4.52 at 3rd
week of August and drastically reached to the maximum numbers in the first
week of September for Coccinella undecimpunctara and 24" of August for
Paederus alfierii. The mean numbers were 3.72 and 5.38 for the two predo-
tors, respectively. These mean numbers gradually decreased to 0.2 insects/
plants and 0.58 insects/plant for C. wundecimpunctata and P. alfieri,
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respectively, at the 7' of October. The weekly mean numbers of associated
predators Coccinella undecimpunctata in the cardinal directions were 2.24,
1.9, 1.75, 1.64 and 1.14 insects/plant in west, north, east, south and middle
respectively, whereas Paederus alfierii total numbers were 2.68, 2.5, 2.0, 1.9
and 1.65 in the north, west, east, south and middle respectively.

Infestation level of the pest and its associated predators numbers cleared
that there is a relationship between the aphid numbers and the number of the
two predators from the first week of infestation till the end of the season.

These agreed with El-Heneidy and Attia, (1998); Al-Hag et al., (1996);
Ghanim (1984), who stated that the main predators to cereal aphids were
Coccinella undecimpunctata and Paederus alfierii and Abou-El-Hagag and
Abdel-Hafez (1988) cleared that the associated natural enemies
C.undecimpunctata and Paederus alfierii and the other predators and the en-
vironmental conditions played the most important role in controlling cereal

aphid populations.

Table (2) : Weekly mean number of Coccinella undecimpunctata
insects/plant in 5 tested sites of maize field at
Mostorod region, Qalubia Governorate, 2001 season.

g:::"ons East | West | North | South | Middle | Total Mean
2-8-2001 0 (1] 0 0 0 0 0

10-8-2001 0 0 0 0 0 0 0

17-8-2001 1.3 3.0 2.2 23 i.1 9.9 1.98
24-8-2001 3.1 4.3 3.1 3.0 1.0 14.5 2,70
1-9-2001 4.2 4.6 3.7 2.9 3.2 186 | 3.72
8-9-2001 3.4 40 3.8 35 22 16.9 3.38

16-9-2001 2.7 3.8 2.8 1.3 23 12.9 2.58
22-9-2001 2.8 3.1 27 2.5 1.8 12,9 2.58
29-9-2001 1.7 18 22 2.2 09 8.8 1.76

7-10-2001 0.1 0.1 0.3 0.4 0.1 1.0 0.2
14-10-2001 0 0 0 0 0 0 0
Total 19.30 | 24.7 | 208 18.1 12.6
Mean 175 | 2.24 1.90 1.64 i.14
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Table (3): weekly mean number of paederus aflierii insects / plant
in 5 tested sites of maize field at Mostorod region,
Qalubia Governorate, 2001 season.

g;rtt;ctrons East | West | North | South | Middle | Total Mean
2-8-2001 0 0 0 0 0 0 0
10-8-2001 0 0 0 0 0 0 0
17-8-2001 53 4.8 6.6 29 3.0 22.60 4.52
24-8-2001 5.1 4,1 7.2 54 5.1 26.90 5.38
1-9-2001 4,1 5.0 5.4 5.1 4.2 23.80 4.76
8-9-2001 2.0 4.1 4.8 2.8 1.8 15.50 3.10
16-9-2001 2.1 2.3 2.3 2.1 1.9 10.70 2.14
22-9-2001 1.7 3.1 1.6 1.9 1.2 9.50 1.90
29-9-2001 1.6 2.2 0.9 0.8 1.0 6.50 1.30
7-10-2001 0.2 2.0 0.7 0 0 29 0.58
14-10-2001 0 0 0 0 1] 0 0

Total 22.1 276 | 29.5 1 21.0 18.2

Mean 200 | 250 § 268 1.90° 1.65

The relationship between the population numbers of the cereal aphids
and the associated predators on the four cardinal directions and middle was
disscussed statistically to obtain significantly the regression values between

the pest population and the two predators on these different sites.

The correlation analysis (Table 4) showed a positive correlation between
the number of aphids and Coccinella undecimpunctata numbers in the four
cardinal directions and middle and “r” value amounted 0.823, 0.727, 0.749,
0.748 and 0.749 in east, west, north, south and middle respectively.
Similarly, positive relationship between aphid mean number and Paederus
alfierii was found and “r” value equaled 0.398, 0.658, 0.660, 0.782 and

0.720 in East, west, north, south and middle.
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Table (4): Regression valuesofthe relationship between cereal
aphids and their associated predators in different
sites of maize field 2001 Season.

i Aphids Mmean C.undecimpunctata
| no. in 5 sites

0.8236** |. 0.398

0.727* . 0.658

0.749* . 0.660 *

0.748* . 0.782**

**=highly significant
*= significant
P. = Probability

From the data obtained from the statistical analysis it is evident that the
predator mean numbers in the four directions and middle behaved similarly
to the trend of aphid population numbers.
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