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ABSTRACT

The present investigation aimed to study the effects of certain agricultureal
practices (eggplant varieties ,Bonica ,Oneta & Balady and pepper plant varieties ,Orly
.Maor & Marconi Junder the effects of different potassium fertilization levels {zero , 50,
100 and 200 kg potassium sulphate ffeddan ), the effect of some chemical contents
(Total protein ,carbohydrate and pH values) on the population density of different
leafhopper , aphid and whitefly insects infesting the aforementioned plant varieties
were aiso tested .The obtained results show pronounced differences in the
population density of these insects under test as influenced by eggplant and pepper
plant varieties and potassium fertilization rate. Chemical analysis of the used eggplant
and pepper plant varieties under different potassium fertilization levels pointed out that
the population density of the aferementioned homopterous insects was correlated with
the chemical constituents (Total protein ,carbohydrate contents and PH values ) and
also with quantity of yield. Therefore, it could be recommended that potassium
fertilization along with the most suitable plant variety must be included in the
integrated pest management programs.

INTRODUCTION
The homzpterous insects {leafhopper, aphid and whitefly)are economic
pests of many agricultural crops in Egypt .Solanaceous vegetable plants are
infested by these pests which affect the quality and quantity of yield as resuits
of their direct feeding on plant .In addition, these insects are responsible for
natural spread of several virus diseases of economic importance vegetable
plants ( Nielson, 1968 and Aboul-Atta,1978). The fauna of these insects on
most field vegetable crops has been studied in Egypt (Herakly, 1970,E! Nahal
et al ,1977 and Hegab et al 1989).Further studies are needed to assess the
relation bhetween plant varieties , potassium fertilization level and plant
chemical constituents. Therefore, it was necessary to perform the present
work for studing the susceptatlity of eggplant and pepper varieties under
different potassium fertilization levels, along with certain chemical constituent
on the population density of leafhopper, aphid and whitefly insects. The
effects of tested agriculturat practices were all taken in consideration

collectively and the quantity of the resulted vields.

MATERIAL AND METHODS

An area of about 3600 m? was chosen to carry out this study in
Diarb-Nigm district, Sharkia Governorate, the experimental design used in all
growing seasons of eggplant and pepper plants was a split plot design with
three replications .Treatments were distributed as split plot within
replication,each sub plot consisted four ridges {10 meters wide and § meters
long )The aforementioned solanaceous plants were divided into 18 lines and
the space between holes 20-30 ¢cm . The seedling date of eggplant and-
pepper plants was the 2" half of June in 2004 and 2005 seasons The



Hegab, Ola L M,

normal agricultural practices were followed in due time and all plots were kept
. free of any insecticide treatments.
In. such experiments, the following three eggplant varieties were used
(Bonica, Oneta and Balady), while pepper varieties were Orly, Maor and
Marconi (sweet pepper).

Four potassium fertilization levels (00, S0, 100 and 200 kg. /feddan)
were applied in these experiments in the form of potassium sulphate 48 KO,
half of the quantity during preparing the soil and the other quantity at the start
of the flowering. Sampling started when the age of the plants reached about
15 — 20 days 2after seedling and continued at weekly intervals throughout the
growing seasons of eggplant and pepper plants (until mid- October, 2004

" &2005) . The following two procedures of sampling were used:

1) The use of planting samples, three leaves representing different
strata, viz. terminal, middle and basal parts were taken from randomly chosen
10 plants of each variety. These leaves were examined in- the laboratory
using a binocular microscope and the total number of existing nymphs,
aptera, and alate forms of aphids, immature and adult stages of whitefly on
both surfaces of the leaves were recorded. ,

2) The use of sweeping net, 30 cm diameter and 60 cm depth. Each
sample consisted of 200 sirokes were taken from both diagonal directions of
the experimental area. Each sample was kept in a tight closed paper bag and
transferred to the laboratory for inspection by binocular microscope and the

" collected leathoppers were killed by cyanide, sorted into Species and
. identified according to the work of Nielson (1968} and Hegab et .al. {1983).
Counts of captured leafthoppers were done for each sample.

Effects of different potassium fertilization rates, and the chemical
constituents of different eggplant and pepper plant varieties on the population
density of the aforementioned homopterous insects were statistically
analyzed according to split analysis (Little and Hills 1975)

Chemical analysis of the used eggplant and pepper plant varieties
were carried out in central laboratory, Faculty of Agriculture, Moshtohour,
Banaha Univ. to determine the total protein, carbohydrate Phosphorous,
calcium and potassium contents and pH value, , according to Dubois et. al.
1956; Barrowes and Simpson(1962); Jackson, 1970; Bremmer and Mulvaney
1982.

Recorded of Meteorological station at Zagazig regions were taken to
represent the conditions (temperature &relative humidity prevailing in the field
during the period of this investigation.

RESULTS AND DISCUSSION

1. Survey of some homopterous insects on eggplant and pepper plants
a)Leafhopper insects
i) Eggplant (Solanum melongena ).

The data presented in Table {1) show the incidence of six leafhopper
species belonging to family Cicadellidae on eggplant at Diarb-Nigm district,
Sharkia Governorate. The collected leafhopper species were arranged
descendingly according to their abundance as follows: Empoasca decipiens
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{Paoli) £. decedens (Pacli), E. lybica (de Berg.) Balclutha hortensis (Lindb),
Cicadulina ehinae (Ghauri) and C. bipunnctella zea (China).

E. decipiens and E. decedens were the most dominant leafhopper
species on eggplant.

il Pepper plants (Capsicum frutescens).

The following five leafhopper species were collected from pepper
plants during 2004 and 2005 seasons E. decipiens E. decedens ,B. horiensis

. C. chinae and Nephotettix apicalis (Matsch). E. decipiens and E. decedens
were apparently the most abundant leafhopper species .Whereas, the rest
species were found in low numbers during 2004 & 2005 seasons. These
results agree with the findings of Herakly (1970 & 1980) and Hegab
el.al(1989) and disagreed with those obtained by Hemeida (1981} who
mentioned that only E. decipiens infested solanaceous vegetable plants at Giza
region.
b) Aphid insects.

Survey study on eggplant and pepper plants in Diarb-Nigm, district,
Sharkia Governorate revealed the presence of aphid species Myzus persicae
{Sulz} and Aphis gossyppii (Glover).As shown in Table {1) Myzus persicae
proved to be the most dominant aphid species on eggplant and pepper plants
during 2004 and 2005 seasons. followed by A. gossypii infested eggplant
and pepper plants by large numbers during 2004 and 2005 seasons.
¢} Whitefly Bemisia tabaci (Genn).

The total number of the immature and adult stages of B. tabaci
infesting eggplant and pepper plants during 2004 and 2005 seasons are
shown in Table (1).

Table (1):Total number of leafhoppers, aphid and whitefly species collected from
eggplant and pepper plants varieties in Diarb-Nigm district, Sharkia
Governorate .during 2004 and 2005 seasons.

Total number of insects
Insects species | seasons Eggplant varisties Pepper varieties
Bonica Oneta Balady Orty Maor Marconi
|IE dacipiens 2004 1919 2451 2757 1281 1682 1675
2005 2029 3117 3585 1980 2529 2820
IE decedens 2004 997 221 1560 984 1227 5815
2008 1510 1903 2225 1762 2470 33
& lybica 2004 200 %d0 350 C - - -
2005 260 310 380 - - -
|B hortensis 2004 157 171 200 80 110 170
2005 172 189 230 92 127 191
IC chinai 2004 112 123 132 71 82 89
2005 122 171 190 86 80 29
IC bibunctella zea 2004 57 85 80 - - -
2005 71 82 a1 - - -
apicalis 2004 - - - 55 69 a2
2005 - - - 63 78 39
M persicae 2004 1995 271 6646 5866 6907 7831
2005 3537 5058 8307 82718 10822 12252
4 gossypii 2004 1429 2097 2787 2476 3144 3468
: 2005 2437 3163 3753 4636 57_36 6334
[Brabaci  Jhoutt 20604 3039 3799 7045 3439|708 5293
2005 5392 6564 9427 4503 6827 6868
kmmatura| 2004 12837 17875 20599 4498 8070 6771
stages 2005 17323 20713 24490 7281 8250 8682
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2. ‘Seasonal abundance of the dominant homopterous insects on
eggplant and pepper plants.
a)Leafhopper insects;Empoasca decipiens (Paoli)and E.decedens(Paoli}

These leathopper insects were- the most abundant species on
eggplant and pepper plants during 2004 and 2005 seasons. The weekly
numbers of E. decipiens and E. decedens collected from eggplant and
pepper plants in 2004 and 2005 seasons are recorded in Tables (2&3) . Two
peaks were recorded for the aforementioned species during 2004 and 2005
seasons on both eggplant and pepper plants. The first one occurred at 3"
week of A'ugu%t with a total number of 71&80 insect/sample (for E. decipiens
and 34849 insects/sample (for E. decedens ) on eggplant, while on pepper
plants it was 38&63insects/sample (for E. decipiens and 38&65
insectsisample (E. decedens ) at a mean temperature of 29.71 C°&
30.88C° with 65.5% and 66.86 % RH. for the two seasons , respectively. The
second peak was noticed in 3“week of September on both eggplant and
pepper plants with a total number of 57&70 insects/sample (for E. decipiens
and 29840 insects/sample (E. decedens ) on eggplant, while on pepper
plants it was 32844 insects/sample (for E. decipiens and 27 847
insects/sample (for E. decedens ) at a mean temperature of 27.31 C°&
29.13C° with 6243 % and 64.00 % RH. during the two seasons ,
respectively.
b)Aphid species; Myzus persicae (Sulz} and Aphis gossypii (Glover)

The seasonal population abundance of M. persicae and A. gossypii
on eggplant and pepper plants are shown in Tables {(2&3 ). One peak was
noticed for M. persicae and A. gossypii on eggplant and pepper plants at the
3% week of August with a total number of 151&198 insects/sample(for
M.persicae) and 73&86 insects/sample (for A. gossypii) (on eggplant) ), while
153 &212 insects/sample (for M. persicae} and 85& 155 insects/sampie
(for A. gossypii} on pepper plants at a mean temperature of 29.71C%
30.88C° with 65.5% and 66.86 % RH. for the two seasons , respectively.
¢} Whitefly Bemisia tabaci (Genn)

Numbers of B. fabaci (immature and adult stage) specimens
collected from eggplant and pepper piants during 2004 and 2005 seasons are
shown in Tables (2&3).

The obtained results show that the number of B, tabaci individuals
fluctuated and generally tend to increase throughout the successive samples
until reaching the peak of population. Careful view of Tables(2&3) indicate
that one peak representing high population density for the |mmature slages
on eggplant and pepper plants was recorded during the 2" week of August
with a total number of 4538471 insects/sample (on eggplant plants ) and
1778180 insects/sample {on pepper plant ) at 30.03C? & 30.21C® with 68.78
%, 66.27 % RH. for the two seasons, respectively .white the adult recorded
one peak at end of August with a total number of 169&203 insects/
sample(on eggplant plants) and 1374166 insects/ sample{on pepper plants)
at 29.45C°, 30.4C° and67.95% , 65.43% R.H. respectively,
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Table (2): Total numbers of leafhopper, aphid and whitefly insects infesting eggptant at Diarb-Nigm district,
Sharkia Governorate, Egypt, during 2004 and 2005 seasons.

k_) ato oiJ leafhoppers aphids Whitefly (li tabaci) Weather factors
E. E. = Adult mmature | Mean temp. .
(nspetl:;i)on decipiens | decedens M. persicae |A. gossypii stage stages c Mean RH%
2004 [ 2005 | 2004 | 2005 | 2004 | 2005 | 2004 [2005|2004|2005] 2004 | 2005 | 2004 | 2005 | 2004 2005
July 1 0 0 0 0 0 0 0 0 0 0 0 0 2996)31.44|67.86] 65
2 0 0 2 0 1 0 0 0 4 5 0 0 3028|3036 71 65.71
3 4 4 8 4 2 2 6 4 6 | 18 12 6 [28.34]30.36 |66.57| 67.71
H 6 1t 13 | 19 23 23 18 [ 20 [ 13 | 22 | 106 172 129.72/29.93| 67.9 [ 67.00
ust 1 14 | 21 17 1 3 51 62 29 32 161 ] 32| 350 386 127.83)130.21168.72| 67.57
n 53 | 20 | 42 95 122 11 51 | 77 | 85 | 453 471 [30.03]30.21 |68.78] 66.27
3 71 80 | 34 | 49 | 151 198 73 | 86 [ B2 [ 148 | 330 390 |29.71|30.88) 65.5 | 66.86
4 50 | 58 | 16 14 | 105 | 177 52 | 78 | 169 | 203 | 257 300 [29.45]| 30.4 |[67.95] 65.43
pt1 28 | 33 9 19 85 124 40 | 56 | 1154172 233 268 |30.17)28.00 |68.29| 62.57
2 36 | 50 | 25 | 28 57 71 30 | 40 | 92 | 118] 164 208 |27.09]29.86 |63.93] 64.28
3 57 | 70 | 29 | 40 38 31 19 | 21 | 60 | 72 | 153 184 |27.31[26.13 |62.43 64.00
4 17 27 2 11 19 16 7 9 26 | 36 88 108 |28.53| 28.7 |61.22| 61.55
Oct. 1 9 |17 0 6 - - - - - - 58 63 126.99)27.08 |55.57! 60.43
1 1 8 0 2 - - - - - - 22 23 24.26 1 28.52 |57.57] 66.71

otal 324 | 432 | 175 | 266 | 627 826 315 [ 397 | 705 ]| 909 | 2226 | 2579

2002 ‘16qWadaq (21} ZE “"Muf BINOSUEH 198 dUBY T



»ES0L

Table (3): Total numbers of leafhopper ,aphid and whitefly insects infesting pepper plants at Diarb-Nigm

district , Sharkia Governorate, Egypt during 2004 and 2005 seasons.

Bl

al ] leafth rs Aphids Whitefly (B tabacil} Weather factors
e of
nspocllon] E decipiens | E decedens ]; perst’caer A. gossypii Adult stage In;:atusre Mean temp, ¢ Mean RH%
kmkm 2004 | 2005 { 2004 | 2005 [2004] 2005 | 2004 | 2005 2004 2005 2004 | 2005 2004 2005 2004 2005
Huly1 0 0 [} 1] ] 0 0 4] 0 0 0 0 29.96 44 67.86 65.0
R’ 0 0 0 0 0 14 0 0 0 0 0 0 30.29 30.36 71.00 65.71
3 3 4 2 3 3 42 4 6 2 2 Q 4 28.24 30.36 66.57 67.71
11 19 6 18 29 93 17 30 8 9 13 29 29.72 29,93 67.90 67.00
August 1| 20 28 14 31 791 115 3 61 27 31 47 88 27.83 30.21 68.72 67.57
28 42 21 43 {126 171 56 106 52 63 177 190 30.03 30.21 68.78 66.27
3 38 63 38 65 [153] 212 85 155 70 99 153 154 29.71 30.88 65.5 66.86
ld 26 37 17 37 ]132]| 185 64 122 137 166 107 118 29.45 30.4 67.95 65.43
ept.1 17 20 13 22 95 | 145 49 83 123 136 75 124 30.17 28.00 68.29 62.57
21 27 21 29 80 ] 112 35 48 77 105 60 78 27.09 29.86 63.93 64.28
32 44 27 47 48 77 23 28 35 73 37 53 27.31 29.13 6243 64.00
o) 6 14 8 14 191 33 8 15 17 37 5 16 28.53 287 61.22 61.55
[Tolal 201 | 298 167 309 [764] 1199 | 372 654 548 1269 674 854

‘W1 B0 ‘qebsy
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3. Effect of maximum temperature, Minimum temperature and relative
hurnidity on the population density of secme dominant homopterous
insects {leafthopper, aphid and whitefly) infesting eggplant and pepper
plants

Generaily the results in Table (4) indicated that the correlation
hetween the insects population and maximum temperature, minimum
temperature and relative humidity was positive insignificant and in other
cases negative insignificant according to different records of temperature and
relative humidity during various seasons(2004 and 2005) and more
explanation can be detected from Table(4) . Similar trends can be noticed in
case of partial regression.

Table{4):partial regression and sample correlation coefficient between
maximum temperature ,minimum temperature and relative
humidity and the mean number of certain homopterous insects
infesting eggplant and pepper plant at Diarb -Nigm district
,Sharkia Governorate Egypt,during 2004 and 2005 seasons.

nsect Simple correlation Partial regression
pecies 2004 2005 2004 2005
ri r2 r3 2] r2 r3 b1 | b2 | b3 | bl h2 | b3
eafhoppers . ’
. decipiens |0.158| 0337 |0.148 | 0.176 | 0.209 | -0.209 |1.745| 3.756 |0.329{-2.581] 1.733}-0.302
, decedens
phlds
. persicae | -0.064 | 0.394 [0.189 | 0.094 | 0.358 | 0.154 [0.282 3.441 |0.364|2.107{3.734 |0.762
. gossypi
_";‘:;':j 0499 | 0.288 | 0.395 | -0.197 | -0.314 | 0.215 |0.938|0.9512]0.887|0.114 |-1.436| 2.300

ri=correlation coefficient between max.temp.and number of insects.
b1=partial regression between max.temp.and number of insects

r2= correlation coefficient between min.temp.and number of insects.
b2= partial regression between min.temp.and number of insects

r3= correlation coefficient between R.H.and number of insects.

h3= partial regression between R.H.and number of insects

4, Effect of some agricultural practices on the population density of
certain homopterous insects infesting eggplant and pepper plants
4.1. Plant varieties

The influence of different plant varieties on the occurrence of certain
homopterous insects attacking eggplant and pepper plants under the field
conditions at Diarb-Nigm district , Sharkia Governorate were studied during
the two successive seasons of 2004 & 2005,
a)Eggplant.

i} Leafhopper insects. '

As shown in Table (5) the number of E. decipierts mfested the three
eggplant plant varieties was statistically significant during 2004 and 2005
seasons. The most susceptible variety was Balady followed Oneta, whereas
Bonica variety was the least susceptible -recording the respective values
19.14, 17.02 and 13.32 insects/sample in 2004 season and 25.59, 21.64 and
14.09 insects/sample in 2005 season for the three varieties, respectively.
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Table (5): Effect of different eggplant and pepper plants varieties on the
population density of leathopper, aphid and whitefly insects
during 2004 and2005 seasons

‘Mean Eqggplant varieties Pepper varieties
number of
seasons insects | Bonica | Oneta | Balady | Orly | Maor | Marconi
Isample

2004 E decipiens 13.32 17.02 19.14 8.89 10.98 11.63
E decedens 6.92 8.48 10.83 6.83 8.52 40.38

2005 E decipiens 14.09 | 2164 | 2559 | 1375 | 17.56 | 19.58
decedens 10.48 13.21 15.45 |} 12.23 | 17.15 20.92

2004 M persicae 13.85 18.96 46.15 | 40.73 | 47.96 54.38
A gossypil 6.02 | 14.56 | 19.42 | 17.10 | 21.83 | 24.08

2005 M persicae 2456 | 3513 | 5765 | 5748 | 75.15 | 85.08
A Sypii 16.92 21,96 26.06 | 32.19 | 39.83 43.98

Adult Btabaci | 21.1 26.38 | 48.92 | 23.88 | 3269 | 36.75

2004 Immature 89.14 [ 12482 | 143.05 | 31.23 | 4215 47.02
total 110.24 | 151,20 | 191.97 | §5.11 | 74.84 83.77

Adult B tabaci | 37.44 45.58 65.46 | 31.27 | 46.02 47.69

2005 Immature 120.3 | 143.84 ; 170.07 | 50.56 | 57.29 | 60.29
total 157.74 | 189.42 | 235.53 | 81.83 | 103.31 | 107.98

2004 Yield kg./plot | 91.0 85.2 83.85 | 4578 [ 40.18 33.69
2005 Yield kg./plot | 84.53 80.45 60.05 | 39.65 | 36.28 28.58

Results in Table (5) indicated also that E. decedens infestation on the
three tested eggplant varieties were statistically significant during 2004 and
2005 season. The most susceptible variety was Balady (10.83 & 1545
insects/sample in 2004 and 2005 seasons), while the least susceptible one
was Bonica (6.92 & 10.48 insects/sample in both seasons, respectively).
il)Aphid insects..

Data given in Table (5) revealed also that the differences between
mean numbers of M. persicae on the three tested eggplant varieties were
statistically significant during 2004 and 2005 seasons. The most susceptible
varieties were Balady (46.15 & 57.65 insects/samples in both seasons,
respectively).While the least susceptible variety was Bonica (13.85 &24.56)
insects/sample.

Significant differences could be obtained between A.  gossypii
infestation of different tested eggplant varieties during 2004 and 2005
seasons, Table (5). The most susceptible variety was Balady (19.42 826.06
insects/sample in 2004 and 2005 seasons, respectively). While the least
susceptible was Bonica variety recorded 9.92 &16.92 insects/sample in both
seasons, respectively.
iii)Whitefly

The mean number of B. fabaci infested the three tested eggplant
varieties were statistically significant during 2004&2005 seasons (table5}).
The most susceptible variety was Balady followed by Oneta, whereas Bonica
variety was the least susceptible recording 191.97, 151.20 and 110.24
insects/sample in 2004 & 235.53,189.42 and 157.74insects/sample in 2005
season.
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Mean yield quantity {kg/plot}

With regard to the influence of eggplant cultivars on eggplant yield ,
data presented in Table {5) show that Bonica variety yielded the highest
mean of 91.0 and 84.53 kg / plot in 2004 and 2005 seasons respectively
followed by Oneta variety with average of 85.2and 80.45 kg/plot in the two
seasons respectively . While Balady variety vields the lowest value of
B83.85and 60.05 kg /plot in 2004 and 2005 seasons, respectively.

Generally, from the obtained results, it could be concluded that
Balady eggplant was more susceptible to leafthopper, aphid and whitefly
insect infestation, whereas Bonica variety was the least susceptible cuitivars.
These results agreed with the findings of Nosser (1998) , El- Gindy (2002}
and Youssef (2006) who mentioned that varieties of leguminous plants had a
great effect on incidence of soine homopterous insects.

b) Pepper plants
i} Leafhopper insects.

As shown from Table (5) the differences between number of E.
decipiens infested the three pepper plant varieties were statistically significant
during 2004 and 2005 seasons. The most susceptible variety was Marconi
{sweet pepper) followed Maor , whereas Orly variety was the least
susceptible recording the respective values ( 11.63,10.98 and 8.88
insects/sample) in 2004 season and({ 12.58,17.56 and 13.75 insects/sample)
in 2005 season for the three varieties, respectively.

E. decedens infestation on the three tested pepper plant varieties
were statistically significant during 2004 and 2005 seasons Table (5). The
most susceptible variety was Marconi {(40.38820.92 insects/sample} in 2004
and 2005 seasons, while the least susceptible variety was Orly (6.83812.23
insects/sample) in both seasons, respectively.
ii)Aphid insects..

Data given in Table {5) revealed also that the differences between
mean numbers of M. persicae on the three tested pepper plant varieties were
statistically significant during 2004 and 2005 seasons. The most susceptible
varieties were Marconi (54.38 &B85.08) insects/samples in both seasons,
respectively .While the least susceptible variety was Orly (40.73 & 57.48)
insects/sample. .

Significant differences could be obtained between A. gossypii
infestation of different tested pepper plant varieties during 2004 and 2005
seasons,(Table 5). The most susceptible variety was Marconi (24.08 8&43.98
insects/sample in 2004 and 2005 seasons, respectively). While the least
susceptibie variety was Orly recorded 17.19 & 32.18 insects/sample in both
seasons, respectively.
fii)Whitefly

As shown from Table (5)the mean number of B.labaci infested the
three tested pepper plant varieties was statistically significant during
200442005 seasons .The most susceptible variety was Marconi followed by
Maor, whereas Orly variety was the least susceptible recording the values
(83.77,74.84 and 55.11 insects/sample for the three varieties, respectively in

2004 and 107.98,103.31 and 81.83 insects/sample respectively in 2005
season.
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Mean yield quantity (kg/plot)

With regard to the influence of pepper cultivars on pepper vyield ,
data presented in Table (5) show that Orly variety yielded the highest mean
of 45.78 and 38.85kg/ plot in 2004 and 2005 seasons ,respectively followed
by Maor variety cultivars yield with mean of 40.18and 36.28 kg/plot in the two
seasons respectively. While Marconi variety yields the lowest mean of
33.69and 28.58 kg /plot in 2004 and 2005 seasons, respectively.

Generally, from the obtained results, it could be concluded that
Marconi pepper plant variety was more susceptible to leafhopper, aphid and
whitefly insdcts “infestation ,whereas Orly variety was the least susceptible
cultivar. The results agreed with the findings of Nosser (1996) , El- Gindy
(2002) and Youssef (2006) who mentioned that varieties of leguminous plants
had a great effect on incidence of some homopterous insects.

4.2. Effect of potassium fertilization.

Effect of different potassium fertilization levels on the population
density of leafhopper, aphid and whitefly insects infesting eggplant and
pepper plants was studied and the results are shown in Table (6).

Table (6): Effect of different potassium fertilization levels on the
population density of leafhoppers, aphids and whitefly
insects infesting eggplants and pepper plants during 2004

and2005 seasons :
Host plant Eggplant Pepper plants
Fertilization levels F1 F2 F3 F4 F1 F2 F3 f4
Mean 2004 |E decipiens 20,07 [17.76 | 1514 13 1472 | 1181 | 8.78 | 6.89
|aumber of E decedens 1142 | 947 | 767 642 | 1169 | 953 | 742 | 567
insect 2005 |E decipiens 25.14 [21.79] 1869 | 1614 | 215 | 1836 [ 1528 [ 1267
s'sample E decedens 16.04 |1393] 1186 | 10.36 | 2117 | 17.89 | 1508 | 12,92
2004 |M persicae 3092 12797 | 24.42 22 56.64 | 5036 | 4447 [ 39.28
A gossypil 1697 [16.91] 1236 | 1008 [ 2669 | 2281 | 18.83 [ 15.81
2005 [M persicae 4792 (4164 3611 | 30.78 | 8581 | 7617 | 6842 5589
A gossypi 27.56 | 23.61| 1917 | 16.25 | 47.06 | 41.0 ] 3560 | 30.92
2004 |AdultBtsbaci | 40.17 | 34.22 | 29.25 | 24.89 | 3883 | 3336 | 28.22 | 240
Immature 134,20 [123.84| 113.86 | 10424 | 48 4225 [37.47 | 33.11
total 174.46 [157.86] 14311 | 12913 | 8683 | 7561 | 65.39 [ 57.11
2005 |Adult Btabaci | 5842 [5197 | 4644 | 41.14 | 49.17 | 4467 | 39.19 | 33.61
immature 158.31 [148.67] 139.86 | 13212 | 654 ' 5892 |5242]47.22
total 216.73 [200.64] 186.30 | 173.26 | 114.57 | 103.59 [ 91.51 | 80.83
Yield kgipiot 2004 766 18277] 902 | 9717 | 30.3 | 36.17 | 4341} 49.63
2005 646 17063 7843 [ B6.37 | 2737 | 323 [3743[4223
F1= 2ero kg potassium sulphate Meddan F2= 50kg potassium sulphate/feddan
F3=100 kg potassium sulphate feddan F4=200 kg potassium sulphate Heddan
a)Eggplant
i} Leathoppers

Results in Table (6) show that the effect of used four levels of
potassium fertilization on the population density of leathoppér insects
infesting eggplant was statistically significant during the two seasons of study
{2004 and 2005)

According to data in Table (8) the highest mean rumber of
leathopper insects (20.07 & 25.14 insects/sample for £. decipiens and 11.42
& 16.04 insects/sample for £ decedens) occurred with treatment (zero
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potassium fertilization /feddan) during 2004 and 2005 seasons, respectively,
while the lowest mean number of leafhopper insects was 13 & 16.14
insects/sample for E. decipiens and 6.42 & 10.36 insects/sample for E.
decedens recorded with treatment (200 kg potassium sulphate ffeddan)
during two seasons, respectively,

i)Aphids

Results in Table (6) show also that the effect of used four levels of
potassium fertilization on the mean number of aphid insects infesting
eggplant was statistically significant during the two seasons of study (2004
and 2005)

The highest mean number of aphid insects (3092 & 47.92
insects/sample for M. persicae and 19.97 & 27.56 insects/sample for A.
gosypii) was recorded with treatment {zero potassium fertilization /feddan)
during 2004 and 2005 seasons, respectively, while the lowest mean number
of aphid insects was 22 & 30.78 insects/sample for M. persicae and 10.08 &
16.25 insects/sample for A. gosypii occurred with treatment (200 kg
potassium sulphate /feddan) during the two seasons, respectively.
iii)Whitefly insects

The effect of the used four levels of potassium fertilization on the
mean number of whitefly insects infesting eggplant was statistically significant
during the two seasons of study (2004 and 2005) Table { 6)

According to results given in the same Table highest mean number
of whitefly insects (174.46 & 216.73 insects/sample) was recorded with {zero
potassium fertilization/feddan)during 2004 and 2005 seasons, respectively,
while the lowest mean number of whitefly insects was 129.13 & 173.26
insects/sample occurred with treatment{ 200 kg potassium sulphate ffeddan
Yduring two seasons, respectively.

b} Pepper plants
i) Leafhoppers )

The effect of used four levels of potassium fertilization on population
density of leafhopper insects infesting pepper plants was statistically
significant during the two seasons of study 2004 and 2005, Table (6).

Results in the same table show that the highest mean number of
leafhopper insacts (14.72 & 21.50 insects/sample for E. decipiens and 11.68
& 21.17 insects/sample for E. decedens) occurred with treatment (zero
potassium fertilization /feddan}) during 2004 and 2005 seasons, respectively,
while the [owest mean number of leafhopper insects (6.89&12.67
insects/sample for E. decipiens and 56721292 insects/sample for E
decedens) was recorded with treatment{200kgpotassium suiphateffeddan
Jduring two seasons, respectively. '
i)Aphids

The mean number of aphid insects infesting pepper plants differs
significantly during the two seasons of 2004 and 2005 due to the effect of four
treatments of potassium fertilization

According to Teble (6)the highest mean number of aphid insects
{56.64 & 85.81 insects/sample for M. persicae and 26.69 & 47.06
insects/sample for A. gosypii} was recorded with treatment ( zero potassium
fertilization /feddan} during 2004 and 2005 seasons, respectively, while the
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lowest mean number of aphid insects (39.28 & 59.89 insects/sample for M.
persicae and 15.81 & 30.92 insects/sample for A. gosypii) occurred with
freatment (200 kg potassivm sulphate Aeddan} during two seasons,
respectively.

iifjWhitefly

The effect of used four levels of potassium fertilization on the mean
number of whitefly insects infesting pepper plants was statistically significant
during the two seasons of 2004 and 2005, Table (6). The highest mean
number of whitefly insects (86.83 & 114.57 insecis/sample) was recorded
with treatment {zero potassium fertillization/feddan )during 2004 and 2005
seasons, respectively, while the lowest mean number of whitefly insects
{57.11&80.83 insects/sample} occurred with treatment ( 200 kg potassium
sulphate /feddan) during two seasons, respectively.

In general, it could be concluded that the potassium fertilization levels
influenced pronouncedly the insect infestation and yield quantity as the
results show the highest number of insects recorded with the least level of
potassium fertilization treatment (zero kg potassium sulphateffeddan) and
lowest quantity of yield, while increasing this level o 200 kg potassium
fertilization/feddan reduced the insect infestation and markedly increased the
yield quantity. Therefore it could be recommended that fertilization with 200kg
potassium fertilization/feddan is very suitable to decrease insect infestation
and increasing the resulted vield. These results are in agreement with
findings of Davis et. a/.(1995), Baghour ef. al. (2001), Hegab , Ola (2001} and
Hashem (2005), who all mentioned that the occurrence of aforementioned
homopterous insects on wheat, maize and leguminous plants varied greatly
according to applied fertilizers.

5. Relation between certain chemical contents of eggplant and pepper
plant varieties and leathopper, aphid and whitefly insects’
infestation

Samples of different eggplant and pepper plant varieties were
chemically analyzed and the obtained results are recorded in Tables (7&8)

a)Eggplant .

Data given in Table (7) showed significant effects of different
chemical constituent of the three tested eggplant varigties on the leathopper,
aphid and whitefly insects during 2005 season.

i) Total protein, Carbohydrate contents "C.C." and PH value:

In case of Balady variety the mean number of leafthopper, aphid and
whitefly insects was 49.86 , 101.91and 259.96 insects/sample, respectively,
in treatment (zero potassium fertilization level )} with 1.03% total
protein, 3.19%C.C.&5.47pH and it decreased to 43,7538 &32.5 insects
tsample (for leathoppers),89.16,77.42860.34 insects /sample (for aphids) and
243.06,226.928212.18 insects /sample (for whitefly) by increasing the protein
contents to (1.42%,1.51% and 1.89%), C.C( 3.26%,3.72% and 4.35%) and
pH(5.8,5.8and 6.5)for the treatments with 50kg , 100kg and 200kg potassium
sulphate /feddan, respectively.

in case of Oneta variety the mean number of the leathopper, aphid
and whitefly insects was 42.57,71.5 and 212.24 insects/sample, respectively
in treatment with 1.01% total protein , 2.92%C.C. and 5.6 pH and #
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decreased to 36.93,31.86828.08 insects /sample (for leafnnppersjand it was
61.59,51.66 &43.58 insects /sample {for aphids); 195.56,181.01&168.88
insecls /sample for{whitefly ) by increasing the protein contenis to
{1.28%,1.48% and 1.52%), C.C( 3.02%,3.2% and 3.52%) and pH{6.0,6.5 and
6.8)for the treatments 50kg , 100kg and 200kg potassium sulphate feddan,
respectively..

In case of Bonica variety the mean number of leafhopper, aphid and
whitefly insects was 30.22,53.0and 177.94 insects/sample, respectively in
treatment with1.06 % total protein , 3.75%C.C. and 6 pH and it decreased to
26.43,21.79&18.93insects/sample(for teathoppers), 45,36.75831.17
insects/sample({for aphids)and163.29,150.97&138.71insects /sample {for
wiutefly) by increasing the protein contents to{1.69%,1.9% and 1.93%), C.C(
3.82%,3.98%and 4.65%) and increasing the pH 6.3tc 7.1 and 7.6for the
treatments 50kg , 100kg and 200kg potassium sulphate /feddan, respectively.
b)Pepper

Results in Table (8} showed significant effects of different chemical
constituents of the three tested pepper varieties on the population density of
the leathopper, aphid and whitefly insects during 2005 season.
i)Total protein, Carbohydrate Contents "C.C."” and PH value:

In case of Marconi variety the mean number of leafhopper, aphid anc
whitefly insects was 50.58, 154.42and 125.09 insects/sample respectively, in
treatment (zero potassium fertilization level ) with 1.52% total protein .2.55%C:.C &
58 pH and it decreased to 4342,37.0&31.0 insects/sample(for leafhoppers),
135.75,120.928105.17insects/sample{for aphids) and 115.84,101 5889 .5insects
/sample (for whitefly) by increasing the protein contents to {1.71%,1.82% anc
2.2%), C.C( 3.0%,3.5% and 4.54%) and pH(6.4,6.9and 7.5)for the treatmenis
with 50kg ,100kg and 200 kg potassium sulphate ffeddan, respectively.

fn case of Maor variety the mean number of the leafhopper, aphid
and whitefly insects was 43.0,133.66 and 118.92 insects/sample respecliveiv
in treatment with 1.6% total protein , 2.69%C.C. and 6.0 pH and it decreased
to 36.84,31.42827.42 insects /sample(for leathoppers), 120.09,109.34&56.84
insects/sample (for aphids) and107.84,93.75&83.75insects /sample -(for
whitefly) by increasing the protein contents to (1.89%,2.05% and 2.4%), C.C{
3.28%,3.91% and4.72%) and pH(6.7,7.2 and 7.82)for the treatments 50kg .
100 kg and 20C kg potassium sulphate ffeddan, respectively.

In case of Orly variety the mean number of leathopper, aphid and
whitefly insects was 34.41, 130.5and 100.66 insects/sample, respectively in
treatment with 1.62 % total protein , 2.85%C.C. and 6 pH and it decreased
1028.5,22.66&18.34insects/sample (for leathoppers),95.67 82.09&70.41
insects/sample(for aphids)andB7.09,75.34864.5insects /sample{ for whitefly)
by increasing the protein contents to (1.8%,1.9% and 2.61%), C.C(
3.5%,3.92%and 5.0%) and pH(6.5,74 and 7.92)for the treatments 50kg ,
100kg and 200kg potassium sulphate /feddan, respectively.

These results go with those recorded by ELGindy (2002), Hashem
(2005) and Youseef (2006} who pointed out that the chemical constituents of
seme leguminous plant varisties affected the population density of the
leafnopper , aphid and whitefly insects .
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Tabla (7):Effact of potassium fertilization on some chemical constituents (Total protein %,carbohydrate %, pH
value Ca%, P% and K% ) of three eggplant varieties and its relation with certain homopterous insects

infestation during 2005 season

h'm "k~ Leafhoppers Aphids Whitefly (b. tabacl)|
variety Fertitization |P.C|C.C|PH | Ca% | P% | K% E. sl E. Total M. A, Total | Aduit | immature |: Total
lovels decedens decipiens _persicae | gossypli stage [ stage
Zero 1.063.75/6.0{ 1.06 |.097| 19 | 1293 17.29 [30.22| 31.42 21.58 53 [45.33) 13264 |177.94
3 50 1.69)3.82/6.3] 1.25 [0.10} 212 | 11.14 15.29 |26.43| 26.42 18.58 45 [39.58| 123.71 }163.29
= 100 1.913.98(7.1] 1.28 |0.15} 225 | 9.36 12.43 |21.79] 21.75 15 36.75(34.83| 116.14 [150.97
8 200 1.934.65/7.6] 1.45 |10.15( 3.00 8.5 10.43 [18.93| 18.67 125 13117 30 108.71 [138.71
Zero 1.01/2.92/5.6] 1.31 0.091 1.9 | 16.21 26.36 142.57] 43.5 28 71.5 |54.17| 158.07 (212.24
50 1.293.02/6.0] 1.22 0.089 24 [ 13.93 23 36.93| 37.67 23.92 161.59|47.92| 147.64 [195.56
g 100 1.48)3.2/6.5] 1.26 0.091] 251 | 11.93 19.93 |31.86] 32.08 19.58 |151.66 |42.58]| 138.43 [181.01
O 200 1.52/13.52|6.8! 1.28 10.094 2.91 | 10.79 17.29 |28.08] 27.25 16.33 | 43.58 [37.67] 131.21 |168.88
Zero 1.0313.19/5.47] 1.0 10.094] 1.80 19 30.86 |49.86| 68.83 33.08 [101.91]75.75] 184.21 |259.96
2 50 1.4213.26|5.8]| 1.04 0.080 2.3 | 16.71 27.04 143.75| 60.83 28.33 |89.16 [68.42] 174.64 |243.06
Lo} 100 1.51]3.72]5.9]| 1.04 10.081 2.5 | 1429 | 23.71 K] 54.5 2292 |77.42)61.92 165 226.92
3 200 1.894.35[6.5] 1.07 0.0921 29 | 11.79 | 20.71 | 32.5| 4042 19.92 |60.34 |55.75| 156.43 |212.18
F *h *h h N.S N.S ik -
PC. Protein content C.C. = carbohydrate content
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Table(8): Effect of potassium fertilization on total protein %,carbohydrate %, , PH values, Ca% P% and K% of pepper
plant varieties and its relation with certain homopterous insects infestation during 2005 seasons

L K" Leafhoppers 1 Aphids ] Whitefly (b. tabaci) |

lant variety Ferlti.l‘i:ﬁlon .CJC.C.| PH [Ca%| P% | K% deceEt-lans dec;lens' Total lM.perslcaJA..gossy ol Total :;;l: Im:l‘a::g Total
zero [1.622.89[6.0[1.0([0.33/3.5 16.33 18.08 [34.41] 7067 39.83 1305 | 4033 | 6033 [100.66

50 18f35]|6.5(1.04[0.35] 3.9 13.33 1517 [ 285 615 34.17 9567 | 3367 5342 |87.09

100 1.9(302[7.4[125[04(4.2 10.58 1208 [2266| 5267 29.42 8209 | 2817 | 47.17 [75.34

5" 200 6175.0]7.92/1.3]/04]49 BET 967 [18.34] 45.08 2533 7041 | 2292 4158 [645
zero 16[269)6.0[16](.032[ 37| 2142 2158 |[430]| 86.83 4683 | 13366 | 5325 | 6567 [118.92

50 1.89(3.28/ 6.7 [1.35] 0.4 | 4.0 18.08 18.75 [36.84] 78.17 4192 | 12008 | 47.92 5992 [107.

100 PO053091)7.2]15]042|408] 1542 16 31.42] 71.62 37.67 | 109.34 | 3933 5442 9375

j:?': 200 2.414.72|7.82[1.59]0.42| 5.0 1367 1375 [27.42] 6392 3292 9684 | 3458 | 4917 (8375
zero  [1.542.55[ 5.8 1.5[0.31[3.53] 25.75 24.83 (50.58] 99.62 54.5 15442 | 532 7117 [i25.09

50 1.7 3.0 64 1.4]034] 42| 2225 21.17 |43.42] 8883 46.92 | 13575 | 5242 | 6342 11554
[ 100 1.8035(69(1.45/04 |47 19.25 17.75 [37c| 8092 40 120.92 | 4583 5567 [101.5]

E 200 221454} 75(152|0.39} 4.9 16.42 1458 |31.0]| 7067 345 10517 | 3858 5092 | 895

F T NSNS

P.C. Protein content C.C. = carbohydrate content
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