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ABSTRACT

Susceptibility of the three maize cultivars (Cross 10, Bashair 13 and Watania 4)
to aphid infestation was evaluated at El-Mansoura district, Dakahlia Governorate
throughout 2002 and 2003 seasons. The obtained results cleared that the
population of cereal {Rhopalosichum maidis (Fitch) and Rhopalosiphum padi L)
and cotton (Aphis gossypii (Glover)) aphids on each cultivar recorded one peak during
each season of study. The initial infestation and population density of aphids were
varied according tc aphid species. However, R. maidis infestation started earlier in
comparison with K. padi and A. gossypil, respectively.

The Cross 10 cuitivar was comparatively susceptibie to aphid infestation and
harboured high numbers of R. maidis followed by Bashair 13 and Watania4 cultivars
during the two study seasons. In case of R. padi the same trend was found where
Cross 10 harboured higher numbers of 733 and 759 individuals during the two
study seasons. On the contrary, A. gossypii recorded differed result where the
highest number of 386 individuals found on Bashair cultivar during 2003 season.

The potassium fertilization significantly influerced aphid popuiations.
However, the highest aphid numbers (143.9 and 66.4 individuais) recorded at zero
level of potassium, while the lowest numbers (70.9 and 25.07 individuals) recorded
at higher potassium level 150 kg/fadd. for R. maidis and R. padi. Host preferability
may be due to the variance in epidermal cells thickness which varied from 5.29 to
6.14 micron as response to the variance on potassium levels from zero to 150
kgffadd.

INTRODUCTION

The maize crop is one of the most important gramineae crop used as
human and animal feed all over the world. The cereal aphids (R. maidis, R.
padiy and cotton aphid, A. gossypii are considered as main and serous pests
-of maize plants. The aphid species are of great economic importance pests
which cause serious damage directly by sucking plant juce and indirect
damage by transmission virus disease. Serini and Lozzio {1998), Hance
(1997), Jauset ef al. (1998), Abd El-Samed (1998) and Hegab-Ota (2001).

Maize varieties exhibited different susceptibility to aphid infestation
(Hegab-Ola, 2001). So, the resistance varieties could be used as an item in
integrated pest management programs. On the other hand, fertitization had
an important role on aphid infestation; however, the high rate of potassium
fertilization reduced the population density of many aphid species {Hegab-
Ola, 2001 and EI-Gindy, 2002).

So, the present work aimed to evaluate susceptibility of three maize
cultivars to aphid infestation and the relation between aphid infestation and
the thickness of plant epidermal thickness in response to potassium
fertilization levels.
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MATERIALS AND METHODS

These experiments were carried out at El-Mansoura district, Dakahlia
Governorate throughout 2002 and 2003 seasons,

1- Susceptibility of maize cultivars to aphid infestation and seasonai
abundance of aphid species infested maize plants: '

The experimental area about three feddans was divided into 9 plots
presented three replicates of each maize cultivar in completely randomized
block design.

The three maize cultivars examined for its susceptibility to aphid
infestation were, Cross 10, Bashair 13 and Watania 4. The examined
cultivars were sown through the 3 week of May during the' two study
seasons.

After four weeks of planting date, weekly samples were collected
randomly from each variety till the tassels emergence. Each sampie consists
of 30 leaves or inch of tassels on the main stem treatment.

The collected samples were placed in paper bags and transmitied to the
laboratory for investigation by using a binocular stereomicroscope. The total
number of each aphid species were counted and recorded.

2- Effect of potassium fertilizer on aphid populations:

The experimental area {0.5 faddan) was divided into 12 plots arranged
as completely randomized block design. Four leveis of potassium sulphate
{48.0 % K,O) of 0, 50, 100 and 150 kg/fadd. were tested. Each treatment was
replicated three times.

The phosphorus fertilizer as calcium super phosphate 15 % was
applied at 200 kg/fadd. with tillage, whereas nitrogen fertilizer as urea 46.5 %
was applied at 120 unite/fadd in two equal portions at the first and second
irrigations as recommended practices as well as other agriculture practices,
while potassium sulphate was applied at the second irrigation. All treatments
were kept free from insecticides application.

Weekly samples were collected and investigated as mentioned above.

Anatomical issue:

To measure the epidermal cell thickness, the examined plants were
cleaned with tap water and cut to suitable parts. After that, they were fixed in
formalin, acetic acid, alcohol solution for at least 36 hours, dehydrated with n-
buty! alconel, infiltrated and embedded in pure paraffin wax (M. P56- 58 °C})
Johansen {1940). Secticning at thickness of 14 micron was performed by
using a rotatery microtome. Paraffin ribbons were mounted on this slides and
stained with safranin and light green, then the sections covered by Canada
balsam and examined microscopically by using micrometer ocular to
measure the epidermal cell thickness.

Statistical analysis was done by using a one way ANOVA and the
correlation and regression analysis were done.
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RESULTS AND DISSUASION

I- Seasonal abundance of aphid populations on the tested maize
cultivars:

The obtained results in Table (1) cleared that there were three aphids
species infested maize cultivars, i.e. comn leaf aphid, R. maidis; oat aphid, R.
padi and cotton aphid, A. gossypd. The aphid infestation was varied
according to siarting time and population density from maize cultivar to
another and from aphid species to another as follows:

The aphid infestation on all tested maize cultivars indicated that R,
maidis infestation staried earlier (in the first half of July) in comparison with R.
padi (approximately in the mid July) and A. gossypii {in the second half of
July) (Table, 1)

As shown in Table {1) obviously cfeared that aphid population
recording one peak during each season. K. maidis exhibited the highest peak
on Cross 10 cultivar (571 and 612 individuails) at the 1% and 2™ week of
August followed by Bashair 13 (481 and 510 individuals) at the 2" and 3"
week of August, while Watania 4 cultivar had fowest peeks (372 and 406
individuals) at the 1¥ and 3 week of August during the first and second
season. R. padi exhibited its highest peaks on Cross 10 cuitivar (220 and 169
individuals) at the 3™ and 4" week of August followed by Watania 4 (162 and
173 individuals) at the 3™ week of August and 1% week of September, while
Bashair 13 cultivar had lowest peaks (372 and 406 individuals) at the 1* and
3" week of August during the first and second season.

The two pezks of A. gossypii in the two seasons were recorded at the
week of September (66 individuals) and 3° week of August (79
individuals) on Cross 10 cultivar, while on Bashair 13 cuitivar exhibited its
peaks (61 and 103 individuals) at the 1% week of September and 4" week of
August. On Watania 4 the aphid peaks (74 and 92 individuais) were naticed
at the 2™ and 3™ week of August, during the first and second seasons.

Generally, it could be concluded that the starting of infestation were
varied from aphid specites to other and from season to other. The corn leaf
aphid, R. maidis population recorded approximately higher numbers and
* longer infestation periods followed by cat aphid, R. padi, while cotton aphid,
A. gossypii recorded comparative lower numbers and short infestation period.

These results are found in agreement with those of El-Saadany (1965),
Abd-Allah (1985), hegab et al. (1988), Abd-El-Sarmed (1899) and Farag e! al.
(1992). They reported that the number of corn leaf aphid raised on maize
from end of July and early of August, the highest infestation percentage were
recorded at August and the numbers decreased gradually tell it disappeared
in the second week of September. On contrary, the obtained results not
confirm with El-Naggar (2000} results. He maintained that R. raidis had two
peaks on maize plants. These differences may be attributed to ecological
variations as the crop species or natural enemies' activity.

15l
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Table (1): Seasonal abundance of the three cereal aphid populations (R. maidis, R. padi and A. gossypii} on
certain maize cuitivars {Cross 10, Bashair 13 and Watania 4) at El-Mansoura district, Dakahlia

Governorate during 2002 and 2003 seasons.

i R. maidis R. padi [ A. gossypii ]

Date | Cross 10 | Bashairl3 | Watania4 | Cross 10 | Bashairi3 | Watania4 | Cross 10 | Bashairi3 | Watania 4
120022003 | 2002 [ 2003 [ 2002 | 2003 | 2002 | 2003 | 2002 [ 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003
Jun3 | 0 | 0 [0 [0 | 010l 0o {0 0|0 j0o |06 l0 0] 06tlo0o1fo]o
4 10 | o0 o0 060l o lo0o 0 ]0 0000100000
Juiy-1 | 11 | 0 0 | 0 | 3,000 1o [0 0o o]0 [0 00 0 [0 0
%6 | 17 | 6 | 0 |22, 0 |8 [ 6 | 0 [ 1 0 |00 |0 0| 000
3 97 | 39 | 14 | 8 [ 46 | 4 19 1711 | 3 || 65 | 0 |12 0 (5] 0|0 6|8
4 220 | 110 | 72 | 27 {103 | 42 |'51 {48 | 41 | 16 | 3 |18 | 3 |15 0 | 3 | 15 ] 15
Aug.1 | 571 | 253 | 162 | 89 | 3/2 | 57 | 96 | 54 | 33 | 45 | 26 | 36 | 38 | 29 | 2 | 13 | 36 | 18
2 | 374 | 612 | 481 (197 [ 321 { 117 (112 | 72 | 64 | 83 | 53 | 71 | 21 | 56 | &6 | 46 | 74 | 48

3 230 [ 390 | 346 | 510 [ 200 | 406 1220 [ 94 | 81 [ 117 | 162 | 85 | 45 | 79 [ 15 | 51 | 88 | 92 |
4 (145 [ 263 {234 | 367 | 120 | 358 | 98 | 169 | 57 | 193 | 98 | 112 | 63 | 53 | 40 | 103 | 32 | 66
Sept-1] 98 | 186 | 155 | 241 | 52 [ 225 | 62 [117 | 32 | 90 | 76 {173 | 66 | 39 | 61 | 73 | 22 [ 43
2 |47 | 137 (763 [163] "5 {144 {"44 | B3| 17 | ®9_| 70 | 66 | 27 | 27 | 33 [ 36 [ 20 | 32
3 O | 68 21 (30 | 0 {68 | 23 (72 | 9 | 45 [ 10 137 | 16 |12 [ 10 [ 12 [ 0 | 21
0 (0 {0 [0 030 1 06 3 {6 [21[0 |16{01]07] 0106010

Ec_:til“ 1819 | 2075 [ 1674 | 1641 1253 11421 | 733 | 750 | 313 { 685 | 501 | 606 | 249 | 315 | 167 | 386 | 263 | 344

‘12 12 v "W ‘Apuio-i3
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ll- Susceptibility of maize cultivars to aphid infestations:
1- Corn leaf aphid, R. maidis:

Significant differences were observed between mean numbers of aphid
species infested maize cultivars, where the Cross 10 cultivar was more
susceptibie to R. maidis, however, it harboured 1819 and 2075 individuals;
followed by Bashair 13 harboured 1674 and 1641 individuals; while the
. comparative low numbers 1253 and 1421 individuals were recorded on
. Watania 4 cultivar during the two seasons of 2002 and 2003 (Table, 2).

2- Oat aphid, R. padi:
Data in Table (2) clear that the numbers of aphids on tested cultivars
were varied significantly where the retatively high numbers 733 and 759
individuals were recorded in the Cross 10 which considered more susceptibie
cultivar during 2002 and 2003 seascons. The second cullivar, Bashair 13
harboured by relatively low numbers of 313 and 685 individuals during 2002
“and 2003 seasons, respectively; while the last cultiver, Watania 4 harboured
relatively moderate numbers of 501 and 616 individuals during the two
studied seasons. Statistical analysis showed significant differences between
the first and the third cultivar while highly significant differences were found
between the second and third cultivars.

3- Cotton aphid, A. gossypii.

Data in Table (2} clear that the A. gossypif recorded the same trend of
preferability to maize cultivars. Cross 10 cultivar was tended to be suscepiible
to this aphids species as it harboured 249 and 315 individuals, and Bashair
13 harboured 167 and 386 individuals, while Watania 4 harboured 263 and
344 individuals with highly significant differences betweern cuitivars during
2002 and 2003 seasons, respectively.

Table (2); Comparative susceptibility of the three maize cultivars to
three species of cereal aphids at E!-Mansoura district,
Dakahlia Governorate during 2002 and 2003 seasons.

. Rh. maidis Rh. padi Aphis gossypii
Cultivars 2002 2003 5002 2003 2002 2003
[Cross 10 "1810a | 2075a | 733a | 759a 249 b 315 ¢
Bashair13 1674b | 1641b | 313 ¢ 685 b 157 ¢ 386 a
Walania 4 1253¢c | 1421¢ | 5010 616 ¢ 253 a 344 b
) 8.15 5.99 5.02 13.75 13.59 10.12

* Total harboured numbers

I- Effect of different potassium fertilization levels on aphid infestations :

Data recorded in Table (3) show the significant differences between
population density of R. maidis, R. padi under the four tested potassium
fertilization tevels.

1- Corn leaf aphid, R. maidis:

Data given in Table (3) show that the highest mean number of R.
maidis, 127.7 and 143.9 individuals/sample occurred on zero level of
potassium fertilization during 2002 and 2003 seasons. Whereas the lowest
mean numbers were recorded with the level of 150 kg potassium/fadd. (70.9
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and 84.5 individual/sample) curing the two season. in addition "o correlation
analysis indicated that, there are negative correlations belween aphud
popuiations and potassium fertilization tevels (r-values were -0.998™ and -
0.996" for the first and second seasons).

Table (3): Effect of potassium fertilization levels on the epidermal
thickness and aphid population on Cross 10 cultivar..

Potassium | R. maidis R. padi Erﬁ:,:;gil
levels (Kg.) ] 2002 | 2003 2002 2003 s
0 1277 (1439 54.4 66.4 5.29

50 | 10956 | 1288 499 61.07 5.57
100 | 866 | 1041 348 445 5.88
150 i 708 {845 2507 33.8 5.14

2- Oat aphid, R. padh

Also, in respect to R. padi population {Table, 3}, it exhibited the lowest
occurrence at the highest level of peotassium fertilization. However, as the
potassium fertilization increase the aphid population decreas2. There was a
negative correlation between aphid populations and potassium fertilization
levels in the first and second seasons as r-values were -G.982"" and -0.984™,
As shown in Table (3), the highest population of R. maidis or R. padi was
recorded on the lowest epidermal thickness. There is a negative correlation
between R. maidis population size and piant leaf thickness, however r-values
were -0.999™ and -0.857™ in the first and second season. Also, there is a
negative correlation between R. padi population size and plant leaf thickness,
however r-values were -0.984*" and -0.986™" in the first and second season.

The simple regression for the effect of epidermal thickness on R.
maidis population revealed a negatively high significant effect during the two
seasons (b = -0.01). Also, the simple regression for the efect of epidermal
thickness on R. padi popufation revealed a negatively high significant during
the two seasons (b= -0.03 and -0.02).
These results are in agreement with finding of Hegab-ola (2001) and Ei-Gindy
{20023}, Megahed and Hashem (2004}); they found thét the potassium
fertilization suppressed the aphid infestation on cereal and legumes plants.
It could be concluded that using potassium fertilization increase the thickness
of epidermal leaves consequently suppressed the ability of aphids' mouth
part fo piercing the leaves ceils of maize plants to feed. Therefore, the
potassium fertilization could be recommended as agent of integrated pest
management of against aphids.
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