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Abstract

Population densities of A.gossypii Glover on five common tomato
cultivars,including the two varieties Strain B.V. 145 and Cale Ace varie-
ties and the three hybrids UC 97-3, Petro Pride and Madear, were esti-

y mated at the two successive early summer seasons of 1996 and 1997
at Demietta Goverorate (northern part of Nile Delta).

Alatae and both apterous and nymphs mean numbers of aphid in-
dividuals were determined along with its vertical normal distribution on
upper, middle and lower plant parts. Susceptibility of the above men-
tioned tomato cultivars were also studied.

Differences between mean numbers of A.gossypii Glover indived-
uals, alatae and both apterous and nymphes/10 leaves, were significant
during both seasons. One peak of aphid population was recorded on
18th and 21st May of the two studied seasons on the five tomato culti-
vars. Alatae and unwinged (apterous and nymphs) forms induced one
peak of the population coincident to that recorded in the individual pop-
ulation.

The higher percentage of both apterous forms and nympes were
obtained on the low susceptible tomato cultivars, in the opposite of a
high percentage of alatae population on the most susceptible cultivars.
Otherwise, lower leaves of the tested tomato cultivars harboured the
highest mean numbers of aphid individuals followed by the middle ones,
then the upper ones.

On the other hand, differences of the mean numbers of aphid in-
dividuals/10 leaves of the tested tomato varieties and hybrids were sig-
nificant, during the two successive seasons. Tomato straine B.V.F. 145
variety and UC 97-3 hybid were the least susceptible, while Peto Pride
hybrid was moderately suscepitble, and the two cultivars of Cale Ace
and Madear were the most suscepitble.

INTRODUCTION

In Egypt, tomato is considered one of the main vegetable crops that used as
fresh or industrial purposes. Insects with sucking mouth parts viz. aphids are the
most destructive pestes on tomato plantes (Willcocks, 1992; Shaheen. 1977). Aphis
gossypii Glover seriously affect the early summer plantation. Its injuries to tomato
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plants are not only due to sucking up, but also to diseases transmission and plasmol-
ysis. Heavily infested plants appear stunted and leaves curled down at the edges.

Present work aimed to study some ecological aspects of A.gossypii involving
population densities, effect of some common tomato varieties and hybrids on induc-
ing alatae and unwinged forms (apterous and nymphs) of aphid individals, and its
vertical distribution on plants. Five common tomato cultivars were tested for sus-
ceptibility to aphid infestation.

MATERIALS AND METHODS

Experimental works were carried out with five common tomato cultivars dur-
ing the summer plantation of the two successive seasons of 1996 and 1998 at Demi-
etta Governorate; northern part of Nile Delta. Tomato cultivars were the two varie-
ties Ace Cale and Strain B.V.F. 145; and the three hibrid UC 97-3, Peto Pride and
Madear.

Experimental plots were arranged in a randomized complete blocks design each
of about 120 square meters and with 4 replicates. Tested cultivars were cultivated
at the beginning of March 1996 and 1997 (Summer plantation). All agricultural pro-
cedures were carried out as usual and no insect control measures were practiced.
To evaluate the population densities of A.gossypii, 10 leaves were collected ran-
domly from each upper, middle and lower leaves of 10 plants on the two diagonals of
each plot. Samples were collected in paper bags, and sent directly to laboratory,
where the different forms of aphid, viz. alatae, and both apterous and nymphs were
recorded. Samples were taken at weekly intervals, starting from 15 days after
seedling transplanting till the samples were aphid free. Specimens of alatae and un-
winged (apterous and nymphs) forms were mounted in Canada balsam (Dawood,
1978), where inedntification was assured according to the author's collection,
which was confirmed by the British Museum, and carried out by Hall (1926) and Ha-
bib El-Kady (1961)-

RESULTS AND DISCUSSION

Table 1 shows the mean umbers of Aphis gossypii Glover alatae, apterous and
nymphs individuals per 10 leaves of five investigated cultivars. Differences be-.
tween these means were significant. According to the susceptibility of the tested
varieties and hybrids to the aphid mean number/10 leaves, they could be arranged
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The same tables also, show that population densities of the two different aphid
forms viz, winged and unwinged had peak occurrence on 18th of May as that in
1996, with the mean number of 45.2 & 718.0 (strain B.V.F. 145); 59.2 & 709.9
(UC 97-3); 170.2 & 619.3 (Peto Pride Hybrid); 164.2 & 998.3 (Madear Hybride),
where it occurred on 25th of May, 1997 at Cale Ace variety with @ mean number of
319.1 & 929.9 individuals/10 leaves, respectively.

Mean numbers of aphid individuals on the three studied levels followed similar
trend of 1996. Percentage of the aphid individuals infestation on the upper, middle
and lower levels were 5.9, 11.7 & 82.4; 4.1, 10.9 & 85.0%; 6.6, 37.0 & 56.3%,
6.8, 54.9 & 38.4% and 17.6, 30.9 & 51.5% on the tomato cultivars of strain B.V.F.
145, UC 97-3, Peto Pride, Madear and Cale Ace, respectively.

Present data clearly indicated that Aphis gossypii Glover injuring the five
tested tomato cultivars, had one peak that occurred around 18th of May on the low-
est susceptible infestation cultivars and delayed to 25th of May on more susceptible
ones (Willcocks, 1937; Holdaway, 1941; Khalifa and Sharaf El-Dein, 1964).

Alatae formes of A.gossypii appeared in the first account on May 4th of the
two studied seasons, then population density increased gradually to reach a peak in
nearly the third week of May (18th and 21st) on the tested tomato cultivars during
1996 and 1997 seasons. Then it decreased sharply to record nil on the all tested
cultivars on June 22nd., wheré it moved to other weeds, cotton and cucurbits in late
of May (Kozhaeva, 1965).

Population densities of both apterous and nymphs of A.gossypii recorded high
percentage on the lower susceptible tomato cultivars than the higher ones. It was
91.9 & 93.5%, 90.3 & 92.4%, 78.4 & 75.5%, 83.0 & 81.5% and 77.8 & 73.5 % in
1996 and 1997 on Strain B.V.F. 145 and UC 97-3, and Peto Pride hybrid, Madear
hybrid and Cale Ace, respectively. The rest percentage represented the alate forms,
which tended to migrate to suitable hosts. The more abundantt aphid population had
crowded effect that suitable hosts. The more abundant aphid population had crowded
effect that induced formation of alatae individual and on its settling and take-off,
(Walt and Dixon, 1981; Walters and Dixon, 1982; Lees, 1967).

The stratified samples (three-leaf method) used in presnet work to estimate
the aphid population on the tomato cultivars, helped in avoiding the differences in the
aphid distribution on the three plant levels, viz. upper, middle, and lower. This is
justified by the fact that the distribution of aphid on these levels was different on
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the same tomato plant from one cultivar to another. Population densities of aphid in-
dividuals on the tested tomato cultivars represented its highest percentage on the
lower plant level followed by the middle and then the upper during the two studied
seasons 1996, 1997. It was 83.0 & 82.4 %, 85.7 & 85.0%, 54.6 & 56.2%, 39.0 &
38.4 and 41.9 & 51.5% of the total mean number of aphids that recorded during the
two successive seasons, on the lower plant level of strain B.V.F. 145, UC 97-3,
Peto Pride hybrid, Madear hybrid and Cale Ace, respectively.

The most abundant period of A.gossypii population on all tested tomato culti-
vars occurred during the period elapsed from 4th of May to 1st of June of the two
successive studying seasons, where the most mean number of aphid population on all
cultivars was recorded on the lower leaves of the plant levels. Apparently, sunlight
was the most important factor; high and low amounts of sunlight both preceded de-
crease in aphid abundance (Holdaway, 1941).

In general, differences in the mean numbers of A.gossypii Glover recorded on
the five tested tomato were statistically significant. Likewise, both differences in
the mean numbers of each alatae and both apterous forms and nymphs were signifi-
cant. According to the succeptibility of the tested tomato cultivars to A.gossypii in-
festation, it could be arranged ascendingly as follow: Strain B.V.F. 145, UC 97-3
variety, Peto Pride hybrid, Madear hybrid and Cale Ace variety.
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Table 2. Mean number of Aphis gossypii Glover per 10 leaves of each upper, middle and lower plant levels of some common tomato
cultivars at Demietta Govrnorate, during 1996.

Inspection Cale Ace Strain B.F. 145 Uc-97-3 Peto Pride Hybrid Madear Hybrid
date =
Upper | Middle |Lower [ Upper | Middle |Lower |Upper | Middle {Lower | Upper | Middle |Lower | Upper| Middle | Lower
May, 4 3.9 4.5 9.1 2.1 5.5 6.3 1.1 6.1 7l 4,2 8.1 10.2 | 3.5 10.3 6.7
111 71.41118.5 [201.4| 7.3 17.3 1159.1| 7.2 15.8 1180.2| 13.3 | 64.9 |101.9| 20.0 | 99.3 86.0
18 1195.3| 342.8 | 58.4 | 13.1 | 77.3 |590.7| 15.1 | 70.1 |634.0| 57.0 | 321.1 |445.5] 69.1 | 662.3 | 434.5
25 |226.1| 395.7 |674.2| 5.0 5.0 45.1 | 3.2 6.0 39.9 | 26.9 | 160.4 |229.1]| 38.2 | 300.7 | 250.2
June, 1 6.0 6.8 2751 2.0 25 2791 11 5.1 251 23 4.5 14.0 | 8.0 25.8 13.9
8| 3.5 550 13:2 1 72 5.3 11.0| 5.2 29 9.4 1.5 3 5.0 3.0 9.0 6.2
15| 0.5 3.8 1.5 | 14.8 3.0 0.0 9.9 1.2 0.0 0.0 2.0 0.0 1.3 0.0 0.5
22| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 506.7 | 877.6 {985.3| 51.5 | 120.9 | 840.1| 42.8 | 107.2 [895.7| 105.2 564.1 [805.7(143.1/1107.4 798.0
% 21.4%|37.0% [41.9%| 5.1% | 11.9% | 83.0 | 4.1% | 10.3% [85.7%( 7.1% | 38.2% |54.6%| 7.0% | 54.1% | 39.0%
Total mean no. 2369.6* 1012.5% 1045.7* 1475.0* 2048.5*
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Table 4. Mean number of Aphis gossypii Glover per 10 leaves on each upper, middle and lower plant levels

to cultivars at Demietta Governorate, during 1997.

of some common toma-

Inspection Cale Ace Strain B.F. 145 Uc-97-3 Peto Pride Hybrid Madear Hybrid
date Upper | Middle [Lower { Upper | Middle |Lower [Upper | Middle |Lower | Upper | Middle [Lower | Upper| Middle | Lower
May, 4 2.8 3.9 6.6/ 0.5 1.2 8.0| 0.8 1.9 | 123 1.8 9.4 | 13.7| 1.6 12.5 9.1
11 | 68.6 | 137.2 |175.4| 7.4 15.9 (120.8 7.9 | 20.6 |169.6( 13.7 | 71.4 |107.9| 16.0{ 123.7| 89.4
18 1132.7| 220.9 [375.7| 45.8 | 91.6 [625.8]| 30.8 | 84.6 |653.7| 55.1 |300.0 |434.4| 69.8| 639.4| 453.3
25 {212.3]| 374.7 | 662.0| 3.7 5.5 | 51.6( 2.6 5.7 | 44.0| 24.9 |145.4 |245.1| 52.0| 357.9| 241.0
June, 1 | 159 | 26,5 | 46.1| 0.9 2.6 [ 16.2] 1.5 2.3 | 22.0 1.2 2.5 10.1} 4.6 36.6| 25.3
8 1.9 32 76| 0.6 1.1 76| 0.5 0.6 44| 0.5 3.8 561 1.5 12.4 8.3
15 0.6 1.4 25| 0.0 0.0 0.0| 0.0 0.5 3.2 0.0 0.2 1.k 0.3 2.1 1.4
22 0.0y 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 436.8| 767.8 |1275.9[ 58.9 [ 117.9 [830.0| 44.1 [116.2 |909.2| 97.2 |537.7 [817.9|145.8|1184.6| 827.8
% 17.6%| 30.9 51.5] 5.9 11.7 | 82.4| 41| 109 | 85.0| 6.6 370 | 56.3] 6.8 54.9| 38.4

Total mean no. 2478.5 1006.8 1069.5 1452.8 2158.2
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