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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 

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 El-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 

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 m2at 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 37.45 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 (Table1).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 (Table1). 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, (5.50%) and 6.75 individuals/sample, (5.27%), 

respectively (Table1). 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), (37.45& 44.87) 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; El-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 et.al.,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  

dates 

Insect  

species 

1st. sowing date 

(First of November) 

2 nd.  sowing date 

(Mid of November) 

3 rd. sowing date 

(End of November) F.  

values Mean 

numbers 

Relative 

density % 

Mean 

numbers 

Relative 

density % 

Mean 

numbers 

Relative 

density % 

Rhopalosiphum  padi 29.77 c 23.24 41.33 b 20.85 48.66 a 20.26 32.64** 

R. maidis                 21.77 c 16.99 34.4 b 17.38 41.68a 17.36 28.22** 

Schizaphis graminum 14.88 c 11.62 26.22 b 13.23 31.02 a 12.92 26.86** 

Sitobion avenae 10.44 c 8.15 22.44 b 11.32 28.35 a 11.81 23.34** 

General means of aphid insects / sample 76.86 c 60.00 124.43 b 62.78 149.71 a 62.35 49.32** 

Empoasca decedens 11.64 c 9.09 15.44 b 7.79 19.77 a 8.24 21.32 ** 

E. decipiens 9.24 c 7.21 14.22 b 7.18 18.40 a 7.66 19.84** 

Balclutha  hortensis 8.31 c 6.48 12.44 b 6.27 15.37 a 6.40 18.24** 

Cicadellina  chinai 8.26 c 6.45 12.22 b 6.17 15.00 a 6.25 16.72** 

General means of leafhoppers insects / sample 37.45 c 29.23 54.32 b 27.41 68.54 a 28.55 38.96** 

Sogatella  vibix 7.04 c 5.50 10.00 b 5.04 11.06 a 4.61 14.64** 

S.  furcifera 6.75 c 5.27 9.44 b 4.77 10.80 4.49 13.98** 

General means of planthoppers insects / sample 13.79 c 10.77 19.44 b 9.81 21.86 a 9.10 28.24** 

yield kg./plot 18.33 a 17.33 b 16.33 c 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  

dates 

Insect   

species 

1st. Sowing date 

(First of November) 

2 nd. Sowing date  

(Mid. of November) 

3 rd. Sowing date   

(End of November) 
F. values 

Mean 

numbers 

Relative 

density% 

Mean 

numbers 

Relative 

density% 

Mean 

numbers 

Relative 

density% 

Rhopalosiphum  padi 32.66 c 20.30 48.00 b 21.51 61.86 a 19.95 36.34 ** 

R. maidis 28.35 c 17.61 43.11 b 19.32 54.66 a 17.62 32.56 ** 

Schizaphis graminum 22.00 c 13.66 28.00 b 12.55 47.77 a 15.41 30.48 ** 

Sitobion avenae 18.31 c 11.37 25.55 b 11.45 44.00 a 14.19 27.64 ** 

General means of aphid insects / sample 101.32 c 62.94 144.66 b 64.83 208.29 a 67.17 53.68 ** 

Empoasca decedens 13.28 c 8.25 16.44 b 7.37 21.82 a 7.04 23.62 ** 

E. decipiens 11.82 c 7.34 14.55 b 6.52 19.37 a 6.25 21.12 ** 

Balclutha  hortensis 10.04 c 6.24 13.28 b 5.95 18.26 a 5.89 19.38 ** 

Cicadellina  chinai 9.73 c 6.04 13.02 b 5.84 17.68 a 5.70 18.28 ** 

General means of leafhopper insects / sample 44.87 c 27.87 57.29 b 25.68 77.13 a 24.88 42.48** 

Sogatella  vibix 7.55 c 4.69 10.77 b 4.83 12.62 a 4.07 16.86 ** 

S.  furcifera 7.24 c 4.50 10.40 b 4.66 12.04 a 3.88 15.62 ** 

General means of planthopper insects / sample 14.79 c 9.19 21.17 b 9.49 24.66 a 7.95 31.66** 

yield kg./plot 19.66 a 18.66 b 17.33 c 6.22* 
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. 
 

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 

,respectively 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 /fedd.) (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% 

/fedd.) (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 (3.91 & 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 %/fedd.)  (9.33 &10.33) and (8.84 & 9.73 

individuals/sample) and F3(75 kg. 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%/fedd.) and 

F4(100 kg. potassium sulfate 33%/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%/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 (Giza126 variety) on population density of the 

dominant homopterous insects during and 2022/2023 and 2023/2024 seasons . 

Potassium fertilization.    

Rates  

Insect species 

Mean numbers of the main homopterous insects /sample F.  

values F1(Zero kg.) (Check) F2   (50 kg.) F3   (75 kg.) F4  (100 kg.) 

2022/ 23 2023/24 2022/23 2023/24 2022/23 2023/24 2022/23 2023/24 2022/ 23 2023/ 24 

Rhopalosiphu padi 41.33 a 48.00 a 37.46 b 41.91 b 32.00 c 33.55 c 27.33 d 26.00 d 3136 ** 33.24** 

R. maidis 34.44 a 43.11 a 28.71 b 30.62 b 24.97 c 27.46 c 19.95 d 22.84 d 29.64 ** 30.14** 

Schizaphis graminum 26.22 a 28.00 a 22.88 b 23.84 b 18.97 c 21.20 c 14.71 d 17.73 d 23.12 ** 26.16** 

Sitobion avenae 22.44 a 25.55 a 19.33 b 22.13 b 16.57 c 19.46 c 13.28 d 16.11 d 22.82** 24.38** 

General  mean of aphid 

insects /sample 
124.43  a 144.66 a 108.38 b 118.50 b c 92.51 101.67 c 75.27 d d82.68 48.64 ** 52.42** 

Empoasca decedens 15.44 a 16.44 a 13.28 b 14.04 b 9.82 c 10.93 c 6.93 d 8.08 d 20.24 ** 22.39** 

E. decipiens 14.22  a 14.55 a 11.82 b 12.17 b 8.57 c 9.33 c 5.60 d 6.53d 18.65 ** 21.42** 

Balclutha hortensis 12.44  a 13.28 a 10.53  b 10.71 b 8.04 c 8.35c 5.28 d 5.64 d 17.95 ** 19.32** 

Cicadellina chinai 12.22  a 13.02 a 9.15 b 10.62 b 6.53 c 7.82 c 3.91 d 5.11 d 14.28 ** 16.68** 

General mean of 

leafhopper insects /sample 
54.32 a 57.29 a 44.78 b 47.54 b 32.96 c 36.43 c 21.72 d 25.36 d 36.42 ** 41.34 ** 

Sogatella vibix 10.00 a 10.77a 9.33 b 10.33 b 8.04 c 9.22 c 6.35 d 6.75 d 13.98 ** 14.24** 

S.  furcifera 9.44 a 10.40 a 8.84 b 9.73 b 7.66 c 8.26 c 5.86 d 6.40 d 10.96 ** 12.84** 

General mean of 

planthopper. insects /sample 
19.44 a 21.17 a 18.17 b 20.06 b 15.70 c 17.48 c 12.21 13.15 d 23.65 ** 29.42 ** 

Yield kg./ polt 17.33 d 18.66 d 18.66c 20.33 c 20.33 b 21.66 b 21.66 a 22.66 a 5.94* 6.12* 
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. 
 

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%/fedd.) (165.22&181.46), (69.76 & 72.51) and (24.21 

& 30.64 individuals/sample), respectively), F2 (100 kg. 

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%/fedd.) 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, it is 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 
rates 
Insect  species 

Mean numbers of the main homopterous insects / sample F.  
values F1(50kg.) F2(100 kg.) F3(150 kg.) F4(200 kg.) 

2022/23 2023/24 2022/23 2023/24 2022/23 2023/24 2022/23 2023/24 2022/23 2023/24 
Rhopalosiphum padi 35.30d 39.55d 41.33 c 48.00 c 55.28b 59.41b 62.75 a 67.20a 34.54** 36.34** 
R.  maidis 28.40d 32.22d 34.44 c 43.11 c 48.84b 53.15b 55.15 a 60.55a 31.24** 33.46** 
Schizaphis graminum 21.02d 22.66d 26.22 c 28.00 c 32.62b 36.84b 44.08 a 51.73a 30.16** 32.38** 
Sitobion avenae 16.17d 21.86d 22.44 c 25.55 c 28.48b 81.95b 37.20 a 44.31a 26.22** 29.68** 
General mean number of 
aphid insects / sample 

100.89 d 116.29 d 124.43 c 144.66 c 165.22 b 181.46 b 199.18 a 223.79 a 5186 ** 56.26 ** 

Empoasca decedens 12.97 d 15.00 d 15.44 c 16.44 c 21.55 b 22.13 b 24.88 a 28.62a 23.68** 24.12** 
E . decipiens 12.48 d 13.77 d 14.22  c 14.55 c 18.35 b 19.28 b 21.91a 24.97a 20.12** 23.89** 
Balclutha hortensis 10.57 d 12.40 d 12.44  c 13.28 c 15.95 b 16.84 b 18.84 a 22.17 a 18.38** 21.98** 
Cicadulina chinai 9.95 d 11.66 d 12.22  c 13.02 c 13.91 b 14.26 b 16.08 a 19.33 a 17.48** 20.32** 
General mean number of 
leafhopper insects / sample 

46.97 d 52.83 d 54.32 c 57.29 c 69.76 b 72.51 b 81.71 a 95.09 a 40.32** 45.48 ** 

Sogatella vibix 8.57 d 9.68 d 10.00c 10.77 c 13.28 b 15.42 b 15.24 a 17.73 a 15.54 ** 18.26** 
S .furcifera 8.26 d 9.42 d 9.44 c 10.40 c 10.93 b 15.22 b 11.82 a 16.13 a 14.38** 16.84** 
General mean number of 
planthopper insects / sample 

16.83 d 19.10 d 19.44 c 21.17 c 24.21 b 30.64 b 27.06 a 33.86 a 26.28** 34.68 ** 

yield kg./plot 18.33 d 17.66 d 19.66 c 18.66 c 20.66 b 20.33 b 21.33 a 21.66 a 5.82* 6.24* 
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. 
 

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 %/fedd.) (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%/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(Giza126 

variety) plants on population density of the 

dominant homopterous insects in 2023/24 season. 

Chemical 
constituents 

Potassium fertilization  rates 
F.  

values 
00 kg. 

(check) 
50 kg. 75 kg. 100 kg. 

Carbohydrate % 30.64 d 33.98c 35.70  b 37.24  a 8.24* 
Protein % 13.25 d 16.18c 17.48  b 18.68  a 6.98* 
PH 4.86 d 5.12c 5.38  b 5.56  a 5.84* 
K % 3.12 a 2.85a 2.98  a 3.18  a 3.46 
Ca % 1.86 a 2.78a 2.96  a 3.12  a 3.21 
P % 0.84 a 0.64 a 0.52  a 0.38  a 2.66 
General mean number 
of aphid insects / sample 

144.66a 118.50b 101.67c 82.68 d 52.42** 

General mean number 
of leafhopper insects / 
sample 

57.29a 47.54 b 36.43 c 25.36 d 41.34** 

General mean number 
of planthopper insects 
/ sample 

21.17a 20.06 b 17.48 c 13.15 d 29.42** 

yield kg./plot 18.66d 20.33 c 21.66 b 22.66 a 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 
constituents 

Nitrogen fertilization rates F.         
values 50 kg. 100 kg. 150 kg. 200 kg. 

Carbohydrate% 28.34 d 30.64 c 34.70 b 37.20 a 8.36* 
Protein% 12.10 d 13.25  c 16.16 b 17.68 a 6.84* 
PH 5.22 a 4.86  b 4.60 c 4.34 d 5.28* 
K % 2.56 a 3.12 a 2.83 a 3.92 a 3.82 
Ca % 1.43 a 1.86 a 2.90 a 3.15 a 3.24 
P % 0.76 a 0.84 a 0.44 a 0.56 a 2.42 
General mean 
number of aphid 
insects/sample 

116.29 d 144.66c 181.46b 223.70a 56.26** 

General mean number 
of leafhopper insects / 
sample 

52.93 d 57.29 c 72.51 b 95.09 a 45.48** 

General mean number 
of planthopper insects / 
sample  

19.10 d 21.17 c 30.64 b 33.86  a 34.68** 

yield kg./plot 17.66d 18.66 c 20.33 b 21.66  a 6.24 * 
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. 
 

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. 

II)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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لنباتات   لأجنحة ا متشابهة  ل ا بعض الحشرات  أصابة  على  مواعيد الزراعة والتسميد البوتاسي والنيتروجينى  تأثير  

 ظة الشرقية ف الشعير فى محا 

 3و محمد على مرسى حجاب 2سارة عيد الديب    ،   1محمود على مرسى حجاب 

 جامعة دمياط    – كلية الزراعة  - قسم وقاية النبات  1
 جامعة بنها   – كلية الزراعة بمشتهر    – قسم وقاية النبات  2
 جامعة الزقازيق - كلية الزراعة    – قسم وقاية النبات  3
 

 الملخص 
 

لنباتات الشعير و  تلفة  مواعيد الزراعة المخ كلا من   تأثير وكذلك    حشرات المن ونطاطات الأوراق ونطاطات النباتات( ) لأجنحة  ا متشابهة  الحشرات ال أجريت هذه الدراسة بهدف حصر أنواع  

/  24, 2022/ 23محافظة الشرقية باستخدام شبكه جمع الحشرات والعينات النباتية خلال موسمين متتاليين   - المجموع لتلك الحشرات في منطقة ديرب نجم  كثافة  على التسميد البوتاسى والنيتروجينى 

  Rhopalosiphum padi, R. maidis, Schizaphis graminum,Sitobion: هى تنازليا  التعداد كثافة  وفقا ل ان أنواع حشرات المن التى تصيب نباتات الشعير :  ,وقد أوضحت النتائج  2023

avenae   هى:   التعداد تنازليا كثافة  وفقا ل وان نطاطات الأوراق التى تصيب نباتات الشعيرEmpoasca decedens , E. decipiens , Balclutha hortensis, Cicadulina china     نطاطات    وأن

  ت كان فى نهاية نوفمبرو   ى زرعت ت ال الشعير  نباتات  أوضحت النتائج أن أعلى تعداد من الحشرات قد تم تسجيلة على   وقد    ا على نباتات الشعير, م جيله س تم ت S. vibix ,  Sogatella furcifera النباتات  

قد سجلت أعلى تعداد    ( % 33  وتاسيوم كجم سلفات ب )صفر    بالبوتاسيم لم يتم تسميدها  النباتات التى    وان خلال موسمى الدراسة. ى زرعت فى بداية نوفمبر ت تلك ال أقلهم أنتاجا, بينما كان أقلهم تعدادا وأعلى إنتاجا  

كما اظهرت النتائج انه توجد علاقة موجبة بين معدلات التسميد النيتروجينى وتعداد  ,  أقل تعداد للمجموع    %قد سجلت   33  كجم سلفات بوتاسيوم   100للمجموع ,على حين ان النباتات التى سمدت بمعدل  

ونطاطات    بين نسبة الإصابة بالمن   سالبة ن هناك علاقة  ا بالتسميد البوتاسي    عوملت   ى لنباتات الت ولقد أوضح التحليل الكيميائي لبعض مكونات العصارة النباتية ل   السابق ذكرها   الحشرات متشابهة الأجنحة 

  ونسبه الإصابه  pH   سالبه بين قيمه  علاقة  ه توجد  وان , نيتروجينى  موجبة فى حالة التسميد ال   كانت   لاقة تلك الع   أن الأوراق ونطاطات النباتات وكلا من نسبة البروتين الكلى والكربوهيدرات الكلية ,على حين  

 .  والنيتروجيني   فى حالة التسميد البوتاسي   بالحشرات السابق ذكرها 

https://www.bu.edu.eg/portal/index.php?act=305&fid=6&did=33

