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ABSTRACT

Effect of three sowing dates of barely plants (Beginning of November, Middle of November and End of
November) and different rates of potassium and nitrogen fertilizations on population density of some homopterous
insects (aphid, leafhopper and planthopper) and crop yield during two successive seasons (2022/23 and 2023/24)
was examined. The obtained results could be summarized as follows: a) Sowing dates had a significant effect on
the incidence and rate of infestation of barely plants by the aforementioned insects; b) Potassium and nitrogen
fertilizations of barely plants influenced on the relative occurrence of the above mentioned insects since the highest
mean number of insects occurred with F1treatment (zero potassium sulfate fertilizer),while the lowest mean number
was recorded with F4treatment (100 kg. potassium sulfate/fedd.); c) Infestation by aphid, leafhopper and
planthopper insects increased almost proportionality as the added amount of nitrogen fertilizer increased; d)
Chemical analysis of plant samples showed that there was a reverse relationship between protein and carbohydrate
contents and density of the previously insects on all tested potassium fertilized barely plants, while a positive
relationship between pH values and insect densities was obtained; and f) the highest yield was obtained when

n

Cross Mark

barely plants were early sown on the beginning of November in both seasons.
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INTRODUCTION

The cereals are members of the grass family (family
also known as Gramineae), such as wheat, rice, maize and
barley. Their starchy grains are used as a staple food for
millions of people globally in both developed and developing
countries. The term cereal is not limited to these grains, but also
refers to foodstuff prepared from the starchy grains of cereals
like flours, breads and pasta. On a worldwide basis, wheat,
rice, maize and barely are the most important crops,
accounting for over 50% of the world’s cereal production.
Cereals and cereal products are an important source of energy,
carbohydrate, protein, and fiber, as well as containing a range
of micronutrients such as vitamin E, some of the B vitamins,
magnesium, and zinc (Newman and Newman, 2006;
Mohsena-Mansour, 2017; Kalsa et al., 2019; Omkar and
Tripthi,2020 and EI-Kady et al., 2022). Crop losses are usually
defined as the reduction in either quantity or quality of yield and
these may be caused by a biotic and biotic factors, leading to
the reduction in crop productivity. Losses can occur at any stage
of crop production in the field (Oerke, 2006). Direct yield losses
caused by insects and pathogens and both are responsible for
20-40% loss of global agricultural productivity (Sharma et al.,
2018; Kalsa et al., 2019; Omkar and Tripthi,2020). Among
several pest species that attacking those plants, the piercing-
sucking insects such as aphids, leafhoppers and planthoppers
inflict great economic loss either directly by sucking the plant
sap or indirectly by carrying and transmitting the plant
pathogens. Several researchers have discovered that
homopterous insects play an important role as vectors of
phytopathogenic  diseases  (Nielson,1968; Harris and
Maramoarsh,1980; Hegab,1980; Hegab,2016 and 2022).The
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limited data available indicate that arthropods may destroy18—
20% of the annual crop production(Ammar and Farrag,1976;
El-Nahal et al., 1977; Aboul Atta, 1983; Hegab et al., 1989;
Amer,2016; Sharma et al, 2018; Kalsa et al., 2019).
Agricultural practices in barely fields that might minimize
populations of pest species, especially homopterous insects are
highly required. Thus, the present study aimed to examine the
effect of sowing dates and fertilization on population density of
some aforementioned insects and crop yield, as a way to
recommend with the appropriate date for barely plantation and
the best rates of potassium and nitrogen fertilization in the
Integrated Pest Management programs.

MATERIALS AND METHODS

Effect of varying sowing dates on populations of some
homopterous species

The present study was conducted in an area about
1500 m?at Diarb-Nigm district, Sharkia Governorate during
two successive seasons (2022/23 and 2023/24) This area was
cultivated with the common used barely variety namely Giza
126 in three different sowing dates (beginning of November,
middle of November and end of November) during both
seasons. The randomized block design with three replicates
was used for each sowing date. All the experimental plots
received the recommended agricultural practices and no
chemical control treatments were applied.
Impact of nitrogen and potassium fertilizations on
populations of some homopterous species and crop yield

In addition, the effect of nitrogen and potassium
fertilization on population density of some homopterous
insect species that attacking barely was also examined. In this
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regard, seeds of Giza 126 variety was also planted in the
recommended date (middle of November) during 2022/23
and 2023/24 seasons. Each fertilization rate was replicated
three times, and the replicates were arranged in completely
randomized design. Four rates of potassium sulfate 33 %
(zero, 50, 75 and 100 kg. /feddan) were applied with the
recommended rates of phosphorus and nitrogen. For nitrogen
fertilizations, the above described procedures for potassium
fertilizer were followed. Four rates of nitrogen (Urea
46%)(50, 100, 150, and 200 kg./fedd.) with the recommended
rates of phosphorus were applied. Plant and sweep-net
samples started when the age of the plants reached about one
month old and continued at weekly intervals throughout the
growing seasons until the harvest time. Weekly samples of
plant samples (10 tassels and 20 leaves) were taken from ten
plants chosen randomly to record the aphid, leafhopper and
planthopper insect populations. Weekly samples by 50 double
strokes of sweeping net technique (35 cm diameter and 60 cm.
deep) were also taken from both diagonal directions of the
experimental area. These samples were placed in paper bags
and transferred to the laboratory for inspection using
binocular microscope. The total numbers of existing aphid
individuals on both surfaces of the leaves and tassels
identified based on methods of Habib and El-Kady (1961),
Szelegiewiez (1977) and Tawfik (2001), whereas leafhopper
and planthopper insect species identified based on those of
Heraky (1980), Hegab et al. (1987 and 1988).The amounts of
yield for each experimental unites were also counted.
Chemical analysis

In addition, the impact of potassium and nitrogen
fertilizations of barely plants on population density of aphid,
leafhopper and planthopper insect species along with the
yield quantity were also determined. Chemical composition
of barely plants fertilized using potassium and nitrogen were
carried out in Central Laboratory, Faculty of Agriculture,
Zagazig University to determine the total protein and
carbohydrate contents, pH values, phosphorous, calcium and
potassium contents.
Statistical analysis

The effect of sowing dates ,potassium , nitrogen
fertilizations and their chemical composition on population
density of the major insect species (aphid, leafhoppers and
planthoppers) that inhibiting barely plants along with the
obtained yield quantities were statistically analyzed according
to Little and Hills (1975).

RESULTS AND DISCUSSION

Effect of certain agricultural practices on the population
density of the main homopterous attacking barely plants.
Effect of sowing dates:
Aphid species

The present data in Tables 1&2 showed the mean
numbers and relative density of aphid species attacked barely
(Giza 126 variety) plants at different sowing dates for the two
successive growing seasons of 2022/23 and 2023/24 In the
first sowing date (Beginning of November) the mean number
of all aphid species occurred with 76.86 &101.32
insects/sample and relative density 60.00% & 62.94% during
2022/23 and 2023/24 seasons, respectively. While, in the third
sowing date (End of November) the mean number of all aphid
species were recorded with a mean number of 149.71&

208.29 insects/sample and relative density 62.35% & 67.17%
during 2022/23 and 2023/24 seasons, respectively.

The initial sowing date (beginning of November) was
recorded the lowest mean number of the four aphid species,
R. padi, R. maidis, S. graminum, and S.avenae, with, with
29.77, (23.24%) & 21.77, (16.99%) & 14.88, (11.62%) and
10.44 individuals/sample, (8.15%) respectively in 2022/23
season.

The third sowing date (end of November) during the
first season (2022/23) had the greatest mean numbers of the
aphid species indicated above, with 48.66, (20.26%) & 41.68,
(17.36%) & 31.02, (12.92%) and 28.35 individuals/ sample,
(11.81%), respectively. The second sowing date (mid-
November) had a moderate population density of aphid
insects on barely plants in 2022/23 (Table 1).

Leafhoppers species

The results in Tables 1&2 showed the mean number
of leafhopper insects infested barely plants at various sowing
dates during the two consecutive seasons 2022/23 and
2023/24.Results also shown that all leafhopper species were
found with a mean number of 3745 and 44.87
individuals/sample and relative density 29.23% and 27.87%
in 2022/23 and 2023/24 seasons, respectively.

The largest mean number for the different leafhopper
species Empoasca decedens, E. decipiens, Balclutha
hortensis and Cicadulina chinai were recorded in the third
sowing date (End of November) during the first season
2022/23, represented by 19.77, (8.24%) & 18.40, (7.66%) &
15.37 (6.40%) and 15.00 individuals/sample (6.25%),
respectively (Tablel).While, the fewest mean number for the
aforementioned leafhopper species was reported in the first
sowing date (Beginning of November) with 11.64, (9.09%)
&9.24, (7.21%) & 8.31, (6.48%) and 8.26 individuals/sample
(6.45%), respectively during 2022/23 season (Tablel). The
second sowing date (mid- November) had a moderate
population density of leafhopper insects on barely plants in
2022/23 (Table 1).

Planthopper species

Results were given in Tables (1&2) also shown that
all planthopper species were found with a mean number of
13.79 &14.79 individuals/sample and relative density 10.77
% and 9.19 % in 2022/23 and 2023/24 seasons, respectively.

As indicated in Table (1), the maximum mean number
for the distinct planthopper species S. vibix and S. furcifera was
appeared on the third sowing date (End of November) of the
first season (2022/23) and represented by 11.06 (4.61%) and
10.80 individuals/sample (4.49%) respectively, While, the
lowest mean numbers for the planthopper species were
reported in the first sowing date (beginning of November) with
7.04, (550%) and 6.75 individuals/sample, (5.27%),
respectively (Tablel). The second sowing date (mid-
November) had moderate population density of planthopper
insects on barely plants in 2022/23 (Table 1). Similar results
were obtained in the second season of study 2023/24 (Table 2).

Statistical analysis found that there were highly
significant differences between the different sowing dates for
each aphids, leafhoppers and planthopper species.

The conclusion for the results in Tables 1&2 showed
that the sowing date in the end of November attacked the
greatest mean number of aphid, leafhopper and planthopper
insects (149.71 & 208.29), (68.54 & 77.13) and (21.86 &
24.66 individuals /sample for the above mentioned insects) in
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2022/23 and 2023/24 seasons, respectively followed by the
sowing date in the middle of November (124.43 &144.66),
(54.32 & 57.29) and (19.44 & 21.17 individuals/sample for
the aforementioned insects) in 2022/23 and 2023/24 seasons,
respectively), while the sowing date in the beginning of
November was represented the lowest numbers by (76.86
&101.32), (3745& 4487) and (13.79 &14.79)
individuals/sample for the previously insects) in 2022/23 and
2023/24 seasons, respectively), It is worth to mention that
during 2023/24 season, aphid, leafhopper and planthopper
insects were recorded the highest mean than 22022/23 season.

As demonstrated in Tables (1 and 2), the yield of
barely crop was greatly influenced by changing the sowing
dates between the two seasons.The best yields were 18.33
,19.66 kg.plot in the first sowing date (beginning of

November) in the 2022/23 and 2023/24 seasons, respectively.
The lowest yields of 16.33 and 17.33 kg./plot were obtained
on the third sowing date (end of November), respectively
during 2022/23 and 2023/24 seasons.The yield from the other
treatments examined was moderate.

The current results are consistent with those obtained
by (Hassanein 1994; El-Defrawy et al. 2000; EI-Gindy 2002;
Hashem et al. 2011; Abdel-Samad and Al-Habashy 2013;
Noura—Elmashaly 2013; Awadalla et al.2017; Mohsena-
Mansour, 2017; Alaa- Elshyeb 2020; Hegab,2015;
Hegab,2022 and El-Kady etal.,2022). They stated that
several aphid, leafhopper, and planthopper species were
collected from various field and vegetable crops, and that the
host plants had a significant impact on the occurrence of
piercing-sucking insects.

Table 1. The mean numbers and relative density of the dominant homopterous insects infesting barely plants (Giza 126
variety) at different sowing dates throughout 2022/2023 season.

Sowing 1% sowing date 2" sowing date 31 sowing date

dates (First of November) (Mid of November) (End of November) F.
Insect Mean Relative Mean Relative Mean Relative values
species numbers  density %0 numbers density % numbers density %
Rhopalosiphum padi 29.77¢ 23.24 41.33° 20.85 48.66* 20.26 32.64%*
R maidis 21.77¢ 16.99 3440 17.38 41.68* 17.36 28.22%*
Schizaphis graminum 14.88°¢ 11.62 26.22° 1323 31.02? 12.92 26.86%*
Sitobion avenae 10.44°¢ 8.15 22.44°b 1132 28.35% 11.81 23.34%*
General means of aphid insects / sample 76.86°¢ 60.00 124.43° 62.78 149.712 62.35 49.32%*
Empoasca decedens 11.64¢ 9.09 15.44° 7.79 19.772 8.24 21.32 **
E. decipiens 9.24¢ 7.21 14.22° 7.18 18.402 7.66 19.84%**
Balclutha hortensis 8.31¢ 6.48 12.44° 6.27 15.372 6.40 18.24**
Cicadellina chinai 8.26°¢ 6.45 12.22° 6.17 15.002 6.25 16.72%*
General means of leathoppers insects / sample 37.45¢ 29.23 54320 2741 68.542 28.55 38.96%*
Sogatella vibix 7.04¢ 5.50 10.00° 5.04 11.06* 4.61 14.64%*
S. furcifera 6.75¢ 5.27 9.44° 471 10.80 449 13.98%*
General means of planthoppers insects / sample 13.79¢ 10.77 19.44° 9.81 21.86 9.10 28.24**
yield kg./plot 18.332 17.33% 16.33°¢ 6.36*

N.B.: F.values were 4.76 and 9.78 at p>0.05 and p >0.01 ,respectively and the numbers followed by the same letter within a row are not significantly different

Table 2. The mean numbers and relative density of the dominant homopterous insects infesting barely plants (Giza 126
variety) at different sowing dates throughout 2023/2024 season.

Sowing 1%. Sowing date 2™ Sowing date 31 Sowing date

dates (First of November) (Mid. of November) (End of November) F. values
Insect Mean Relative Mean Relative Mean Relative )
species numbers density% numbers density% numbers density%
Rhopalosiphum padi 32.66°¢ 20.30 48.00° 21.51 61.86 19.95 36.34 **
R maidis 28.35¢ 17.61 43.11° 19.32 54.662 17.62 32.56 **
Schizaphis graminum 22.00°¢ 13.66 28.00° 12.55 47772 1541 30.48 **
Sitobion avenae 18.31¢ 11.37 25.55° 11.45 44.00* 14.19 27.64 **
General means of aphid insects / sample 101.32¢ 62.94 144.66" 64.83 208.29* 67.17 53.68 **
Empoasca decedens 13.28¢ 8.25 16.44° 7.37 21.822 7.04 23.62 **
E. decipiens 11.82°¢ 7.34 14.55% 6.52 19.372 6.25 21.12 **
Balclutha hortensis 10.04¢ 6.24 13.28° 5.95 18.262 5.89 19.38 **
Cicadellina chinai 9.73¢ 6.04 13.02° 5.84 17.682 5.70 18.28 **
General means of leathopper insects / sample 44.87°¢ 27.87 57.29° 25.68 77.132 24.88 42.48**
Sogatella vibix 7.55¢ 4.69 10.77° 483 12.622 4.07 16.86 **
S. furcifera 7.24¢ 4.50 10.40° 4.66 12.042 3.88 15.62 **
General means of planthopper insects / sample 14.79¢ 9.19 21.17° 9.49 24.66° 7.95 31.66**
yield kg./plot 19.66* 18.66° 17.33¢ 6.22%

N.B.: F.valueswere 4.76 and 9.78 at p>0.05 and p >0.01 ,respectively and the numbers followed by the same letter within a row are not significantly different.

Effects of potassium and nitrogen fertilizations
a) Effects ofpotassium fertilization
Aphid insects

As shown in Table (3), the greatest mean number of
aphid insects R. padi , R. maidis , S. graminum and S. avenae
during the two successive seasons 2022/23 and 2023/24
occurred on F1(zero potassium sulfate 33%/fedd.) with a mean

number of (41.33 & 48.00), (34.44 & 43.11), (26.22 & 28.00)
and (22.44 & 25.55 individuals/sample) for previously insects
Jrespectively in 2022/23 and 2023/24, respectively, followed by
F2 (50 kg. potassium sulfate 33 %/fedd.) (37.46 & 41.91),
(28.71 & 30.62), (22.88 & 23.84) and (19.33 & 22.13
individuals/sample), respectively), F3 (75 kg. potassium sulfate
33 ffedd.) (32.00 & 33.55), (24.97 & 27.46), (18.97 & 21.20)
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and (16.57 & 19.46 individuals/sample) respectively, while the
lowest mean numbers of aphid insects were recorded on
F4(100 kg. potassium sulfate 33 % /fedd.) with a mean number
of (27.33&26.00), (19.95 & 22.84), (14.71 &17.73) and (13.28
& 16.11 individuals/sample) for the above-mentioned aphids,
respectively) in 2022/23 and 2023/24 seasons, respectively.
Leafhopper insects

Data given in Table (3), the highest mean number of
leafhopper insects E. decedens, E. decipiens, B. hortensis and
C. chinai in the two investigated seasons 2022/23 and 2023/24
were recorded on F1(zero potassium sulfate 33%/fedd.) with a
mean number of (15.44 & 16.44), (14.22 & 14.55), (12.44 &
13.28) and (12.22 &13.02 individuals/sample) for above
mentioned insects ,respectively in 2022/23 and 2023/24,
respectively, followed by F2(50 kg. potassium sulfate 33%
ffedd.) (13.28 & 14.04), (11.82 & 12.17), (10.53 & 10.71) and
(9.15 & 10.62 individuals/sample) and F3(75 kg. potassium
sulfate 33 %/fedd.) (9.82 & 10.93), (8.57 & 9.33), (8.04 & 8.35)
and (6.53& 7.82 individuals/sample), respectively, while the
lowest mean number of leafhopper insects were recorded on F4
(100 kg. potassium sulfate 33 %/fedd.) with a mean number of
(6.93 & 8.08), (5.60 & 6.53), (5.28 & 5.64) and (391 & 5.11
individuals/sample) for the previously mentioned leafhoppers,
respectively in 2022/23 and 2023/24 seasons, respectively.
Planthopper insects

According to data tabulated in Table (3) the lowest
mean numbers of planthopper insects S. vibix and S. furcifera
were found on F4(100 kg. potassium sulfate 33 %/fedd.) with a
mean number of (6.35 & 6.75) and (5.86 &6.40 individuals
/sample) for the previously insects, in 2022/23 and 2023/24

seasons respectively, while the greatest numbers of planthopper
insects S.vibix and S. furcifera were noticed on F1(zero kg.
potassium sulfate 33 %/fedd.) (10.00 & 10.77) and (9.44 &
10.40 individuals/sample) for above mentioned insects in
2022/23 and 2023/24. respectively, followed by F2(50 kg.
potassium sulfate 33 %o/fedd.) (9.33 &10.33) and (8.84 & 9.73
individuals/sample) and F3(75 Kkg. potassium sulfate
33%/fedd.) (8.04 & 9.22) and (7.66 & 8.26 individuals/sample
in 2022/23 and 2023/24 seasons, respectively.

It is worth to mention that the intensity of aphid,
leafhopper and planthopper insects infestation in 2022/23 and
2023/24 seasons, measured as a mean number of insects on
different levels of potassium fertilized barely plants could be
arranged in descending order as follows; F1(zero kg.
potassium sulphate 33%/fedd.), F2(50 kg. potassium sulfate
33%/fedd.),F3(75 kg. potassium sulfate 33%f/fedd.) and
F4(100 Kkg. potassium sulfate 33%f/fedd.) in the two
investigated seasons.It was obvious that F4(100kg. potassium
sulfate 33%/fedd.) treatment proved to be the least susceptible
barely host plant for the aforementioned insects infestation,
while F1(zero kg. potassium sulfate 33%f/fedd.) treatment
appeared to be the most susceptible barely plants.

As demonstrated in Table (3) the yield of barely crop
was greatly influenced by changing the rates of potassium
fertilization during the two seasons.The best yields were 21.66,
22.66 kg./plot in F4(100 kg. potassium sulfate 33%/fedd.)
treatment in the 2022/23 and 2023/24 seasons, respectively.
The lowest yields of 16.33 and 17.33 kg./plot were obtained in
F1( zero kg. potassium sulfate 33%/fedd.) treatment during
2022/23 and 2023/24 seasons , respectively .

Table 3. Effect of different potassium fertilization rates of barely plants (Gizal26 variety) on population density of the
dominant homopterous insects during and 2022/2023 and 2023/2024 seasons .

Potassium fertilization. Mean numbers of the main homopterous insects /sample F.

Rates F1(Zero kg.) (Check) F2 (50 kg.) F3 (75kg) F4 (100 kg.) values
Insect species 2022/23 202324 2022/23 2023124 2022/23 2023/24  2022/23 202324  2022/23  2023/24
Rhopalosiphu padi 4133%  4800° 3746 4191 3200° 33.55¢ 27339 2600¢ 3136**  33.24%*
R. maidis 3444®  4311*  2871° 30.62° 2497°¢ 2746° 19959  22.84¢ 2964%%  30.]14%*
Schizaphis graminum 26222 2800° 22.88b 2384 1897°¢ 2120° 1471¢ 17.73¢  23.12%%  26.16%*
Sitobion avenae 2244*  2555%  1933% 22.13% 16.57°¢ 1946°¢  1328¢  16.11¢  22.82%*  2438%*
General meanofaphid 154 30 144660 108380 VIAC.b cav,e)  [0167¢ 75279 GAYIA 4864 RE 52400
insects /sample

Empoasca decedens 1544*  1644*  1328° 14.04® 9.82°¢  1093°¢ 6.934 8.08¢ 2024 %% )39k
E. decipiens 1422 @ 1455*  11.82% 12.17° 857¢ 9.33¢ 5.604 6.53¢ 18.65**  21.42%*
Balclutha hortensis 1244 1328* 1053 1071% 8.04°¢ 8.35° 5.284 5644 17.95%*  19.32%+*
Cicadellina chinai 1222+ 13.02° 9.15>  10.62° 6.53¢ 7.82¢ 3914 5014 1428**  16.68%*
General mean of a a b c c

leathopper insects /sample 5432 5729 4478 475t 3296 3643 21.72¢ 25369 3642%% 4134 **
Sogatella vibix 10.00# 10.772 933% 1033 8.04¢ 9.22¢ 6354 6.759 1398 %% 14.24%*
S. furcifera 944+ 1040 8.84b  973b  766° 8.26° 5.864 6409 1096 **  12.84%*
General mean of a a b b c c d

planthopper insects sample 19.44 21.17 18.17°  20.06 15.70 17.48 12.21 13.15 23.65**% 2042 **
Yield kg./ polt 17.334 18.66¢ 18.66°  20.33°  20.33°  21.66°  21.66%  22.66° 5.94% 6.12%*

N.B.: F.valueswere 4.76 and 9.78 at p>0.05 and p >0.01 ,respectively and the numbers followed by the same letter within a row are not significantly different.

b) Effects ofnitrogen fertilization

Date presented in Table (4) showed the influences of
nitrogen fertilization of barely plants on the population
density of aphid, leafhopper and planthopper insects under
the field conditions during 2022/23 and 2023/24 seasons,
the largest mean number of aforementioned insects occurred
on F4 (200 kg. Urea 46%/fedd.) treatment with a mean
number of (199.18 & 223.79), (81.71&95.09) and (27.06 &
33.86 individuals/sample) for previously insects in 2022/23
and 2023/24, respectively, followed by F3 (150 kg. Urea

46%l/fedd.) (165.22&181.46), (69.76 & 72.51) and (24.21
& 30.64 individuals/sample), respectively), F2 (100 Kkg.
Urea 46%/ fedd.) (124.43 & 144.66), (54.32 & 57.29) and
(19.44 & 21.17 individuals/sample), respectively), while,
the lowest total number of insects were recorded on F1(50
kg. Urea 46%/fedd.) with a mean number of (100.89 &
116.29), (46.97 & 52.83) and (16.83 & 19.10 individuals/
sample) for the above-mentioned insects, respectively) in
2022/23 and 2023/24 seasons, respectively.
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It was obvious that in the two seasons of study, F4(200
kg. Urea 46%/feddan) treatment proved to be the highest
susceptible barely host plant for the piercing-sucking insects'
infestation, while F1(50 kg. Urea 46%ffedd.) treatment
appears to be the least susceptible barely plants.

As shown in Table (4) the yield of barely crop was
greatly influenced by changing the rates of nitrogen fertilization
during the two seasons. The best yields were 21.66, 22.66 kg./plot
in F4(200 kg. Urea 46%/fedd.) treatment in the 2022/23 and
2023/24 seasons, respectively. The lowest yields of 16.33 and
17.33 kg./plot were obtained in F1(50 kg. Urea 46%/fedd.)
treatment during 2022/23 and 2023/24 seasons, respectively .

Generally, itis obvious that all the tested barely plants
were highly infested in the second season than the first one
(Tables 1&2), this may be due to the differences in
environmental factors e.g. weather factors and natural
enemies prevailing in the second season of investigation. The
obtained results agreed with the findings of (Salman, 2000;
El-Gindy, 2002; Abdel-Samad, 2006; Awadalla et al. 2011
and 2014; Hegab,2016 and 2022 and El-Kady et al. 2022)
they reported that the potassium and nitrogen fertilization of
host plants had a great effect on population density of
piercing-sucking insects.

Table 4. Effect of different nitrogen fertilization rates of barely plants (Giza 126 variety) on population density of the
dominant homopterous insects during 2022/23 and 2023/24 seasons.

Nitrogen fertilization Mean numbers of the main homopterous insects / sample I

rates F1(50kg.) F2(100 kg.) F3(150 kg.) F4(200 kg.) values
Insect species 200223 2023724 202223 2023024 202223 2023724 2022723 2023724 202233 2023724
Rhopalosiphum padi 35300 30550 4133° 4800° 55280 50415 62755  6720°  34.54%F 3634
R. maidis 28400 32220 3444c 43.01°  4884b 53150 55150 60.550  3124%* 3346
Schizaphis graminum 20020 220660 2622° 2800¢ 32620 3684  4408° 5173 30.16** 3238
Sitobion avenae 16170  2186° 2244c 2555¢ 2848 8195 37200  4431°  2622%% 20.68**
General mean numberof 50694 11629¢ 12443¢ 14466° 165220 18146 199.18% 223798  5I86%* 5626 **
aphid insects / sample

Empoasca decedens 1207¢  1500¢ 1544¢ 1644c 21.55b 2213b 24887 2862  23.68%* 2412+
E. decipiens 12489 1377¢ 1422 ¢ 1455° 1835 1928 21918 2497  20.12%F  2389%x
Balclutha hortensis 1057¢ 12409 1244 1328¢ 1595% 1684b 1884®  22.17¢  1838** 2198
Cicadulina chingi 9054 11669 1222° 13.02° 1391° 1426® 1608°  1933%  1748% 2032%*
General mean number of d d ¢ ¢ b b a a *% wok
e e oe 4697% 52839 5432¢ 5729 (976" 7251 SL7I* 9509°  4032%% 4548
Sogatella vibix 857¢  968¢ 10000 1077° 1328° 1542  1524%  1773%  1554%F  1826%*
S furcifera 826¢ 9424  944c 1040° 10.93° 1522° 1182  16.13%  1438%%  16.84%*
General meannumberof 16634 19 10d  j94d4e  21.17¢ 2421 30641  27.06° 33867  2628%F 3468 **
planthopper insects / sample

yield ke /plot 18339 17.66° 19.66° 18.66° 20.66° 2033  2133*  2166°  582% 624

N.B.: F.valueswere 4.76 and 9.78 at p>0.05 and p >0.01 ,respectively and the numbers followed by the same letter within a row are not significantly different

Effects of chemical constituents of the fertilized barely
plants on the dominant homopterous insect species:
a)Potassium fertilized plants

Protein , carbohydrate contents and PH values:

Data given in table (5) showed significant effects of
different chemical constituents of different potassium
fertilized barely plants on the main piercing-sucking insect
species were significant during 2023/24 season. The
intensity of aphid, leafhopper and planthopper insects
infestation measured as a mean numbers of different
homopterous insect species could be arranged in
descendingly order as follow: F1(zero kg. potassium sulfate
33 %lfedd.) (144.66 & 57.29 and 21.17 insects/sample for
the above mentioned insects, respectively), with a total
protein 13.25%, carbohydrate 30.64 % and PH 4.86), F2(50
kg. potassium sulfate33%/fedd.) (118.50 & 47.54 and 20.06
insects/sample) respectively,with a total protein 16.18 %,
carbohydrate 33.98 % and PH 5.12), F3(75 kg. potassium
sulfate 33%f/fedd.) (101.67 & 36.43 and 17.48
insects/sample for the previously insects, respectively) with
a total protein 17.48 %, carbohydrate 35.70 % and PH 5.38,
and F4(100 kg. potassium sulfate 33%/fedd.) (82.68 &
25.36 and 13.15 insects/sample, respectively) with a total
protein 18.68 %carbohydrate 37.24 % and PH 5.56 .

It is clear that the population density of previously
mentioned insects was negatively related with the total protein
and carbohydrate contents and PH values of the different
potassium fertilized tested barely plants. It is worth to mention
that increasing potassium fertilization lead to increase the total
protein in treated plant juice, although increasing total protein

the population density of the main piercing —sucking insects
decrease, it may be due to that protein is related with some
chemical constituents of juice and the soluble protein which
the insects obtained decrease , therefore the population
density decrease ,in additional to increasing the cell thickness
of treated plants by the potassium fertilizer (Hegab,2015 ; El-
Kady et al. 2022).

Table 5. Effect of chemical constituents of different
potassium fertilization rates of barely(Gizal26
variety) plants on population density of the

dominant homopterous insects in 2023/24 season.
Potassium fertilization rates

Chen}ical 00 kg F.
constituents (check) 50kg. 75kg. 100 kg. values
Carbohydrate % 30.649 33.98° 3570 ° 37242 R.24*
Protein % 13.25¢ 16.18° 1748 > 1868 * 6.98*
PH 4864 512¢° 538Y 5562 5.84%
K% 3122 285 2982 3182 346
Ca% 1.862 278 296°* 3.12° 321
P % 0.842 0.64* 052°* 038°* 2.66
General mean number a b c d s
of aphidlinsects / sample 144.66* 118.50° 101.67¢ 82.689 52.42
General mean number

of leathopper insects /  57.29* 47.54% 36.43¢ 25369 41.34**
sample

General mean number

of planthopper insects 21.17* 20.06> 17.48° 13.159 29.42%**
/ sample
yield kg./plot 18.66¢ 20.33° 21.66Y 22.66* 6.12*

These findings are in consistent with those of (Ola-
Hegab, 2001; El -Gindy, 2002; Hashem, 2005; Abdel-Samed,
2006; Shalaby et al. 2012; Awadalla et al. 2013; Awadalla et
al. 2017;Mansour- Mohsena, 2017and Alaa- Elshyeb, 2020)
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they reported that chemical contents of host plants had a great
effect on the epidermal cells thickness of the tested potassium
fertilized maize plants and the population density of main
homopterous insects infestation, (Hegab, 2022) revealed that
there were a positive relationship between the different
potassium fertilization levels and the epidermal cells thickness,
while it was negatively related with the population density of
homopterous insects on potassium fertilized plants.
b)Nitrogen fertilized plants

Protein , carbohydrate contents and PH values:

Data given in table (6) showed significant effects of
different chemical constituents of the different nitrogen
fertilized barely plants on the main piercing-sucking insect
species were significant during 2023/24 season, the intensity
of aphid, leafhopper and planthopper insects infestation
measured as a mean number of insect species could be
arranged in descendingly order as follow: F4( 200 kg. Urea
46%/ fedd.) treatment with a mean number of 223.70 & 95.09
and 33.86 individuals/sample for previously insects,
respectively with a total Protein 17.68% ,carbohydrate 37.20
% and PH 4.34 in 2023/24, followed by F3(150 kg. Urea
46%/ fedd.) (181.46 & 72.51 and 30.64 individuals/sample,
respectively) with a total Protein 16.16%, carbohydrate 34.70
% and PH 4.60), F2(100 kg. Urea 46%/ fedd.) (144.66 &
57.29 and 21.17 individuals/sample, respectively) with a total
Protein 13.25%, carbohydrate 30.64 % and PH 4.86), while
the lowest mean number of insects were recorded on F1(50
kg. Urea 46%/fedd.) with a mean number of (116.29&52.93
and 19.10 individuals/sample for the aforementioned insects,
respectively) with a total Protein 12.10%,carbohydrate 28.34
% and PH 5.22) in 2023/24 seasons, respectively.

Table 6. Effect of chemical constituents of different nitrogen
fertilization rates of barely (Giza 126 variety)
plants on population density of the dominant
homopterous insects in 2023/24 season.

Chemical Nitrogen fertilization rates F.

constituents 50 kg. 100 kg. 150 kg. 200 kg. values

Carbohydrate% 28349 30.64¢ 3470° 3720° 8.36*

Protein% 12109 1325 ¢ 16.16°> 17.68* 6.84*

PH 5228 486° 460°c 4344 528%*

K% 2562 3122 283* 3922 382

Ca% 1432 1.86* 290* 3.15* 324

P% 076> 0.84* 044* 0562 242

General mean

number of aphid 116299 144.66° 181.46° 223.70° 56.26**

insects/sample

General mean number

ofleathopperinsects/ 52939 57.29¢ 72.51° 95.09° 4548%**
le

General mean number

of planthopperinsects/ 19.109 21.17° 30.64> 33.86 @ 34.68**

sample

yield kg./plot 17.66% 18.66° 20.33° 21.66 * 6.24*

N.B.: F.valueswere 4.76 and 9.78 at p> 0.05 and p >0.01 ,respectively and the
numbers followed by the same letter within a row are not significantly different

It was obvious that in the two seasons of study, F4(200
kg.Urea 46%/Fadden) treatment proved to be the most
susceptible host plant for the aforementioned piercing-
sucking insects' infestation, while F1(50 kg.Urea 46%/fedd.)
treatment appeared to be the least susceptible barely plants.
Also, it is clear that the population density of aphid,
leafhopper and planthopper insects was positively related
with the total Protein and carbohydrate contents, while it was
negatively related with PH values of the different nitrogen
fertilized tested barely plants.

I1)Phosphorous, potassium and calcium:

Statistical analysis of obtained data showed that effect
of phosphorous, potassium and calcium percentages in
different potassium and nitrogen fertilized barely plants were
not significant (Table 5 and6).

These findings are in consistent with those of (Ola-
Hegab, 2001; El -Gindy, 2002; Hashem, 2005; Abdel-Samed,
2006; Shalaby et al. 2012; Awadalla et al. 2013; Hegab, 2015;
Awadalla et al. 2017; Mansour- Mohsena 2017; Alaa- Elshyeb
2020 and El-Kady et al. 2022). they reported that chemical
contents of host plants had a great effect on the epidermal cells
thickness of the tested potassium fertilized maize plants and the
population density of main homopterous insects infestation
(Hegab, 2022)revealed that there were a positive relationship
between the different potassium fertilization levels and the
epidermal cells thickness, while it was negatively related with
the population density of homopterous insects on potassium
fertilized maize plants.
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