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Abstract:  

The current work was carried out to study the Influence of 

aromatic plants; fennel (Foeniculum vulgare), dill (Anethum 

graveolens), coriander (Corlandrum sativum), and marjoram 

(Majorana hortensis) intercropped with sugar beet on the population 

of some insect pests and related predators in 2019/2020 and 

2020/2021 seasons. Intercropping reduced damage of Spodoptera 

littoralis (Boisduval) (Lepidoptera, Noctuidae) (Eggs and larvae), 

and Pegomya mixta Villeneuve (Diptera: Anthomyiidae) (Eggs and 

larvae), especially in the case of fennel + sugar beet, and increased 

the density of associated predators. Intercropping dille + sugar beet 

was most attractive for Coccinella undecimpunctata L. (Coleoptera: 

Coccinellidae). Fennel intercropping with sugar beet highly 

increased the population of Chrysoperla carnea  (Stephens) ( 

Neuroptera : Chrysopidae) while intercropping coriander + sugar 

beet attracted Paederus alfierii Koch. (Coleoptera: Staphylinidae), 

intercropping marjoram + sugar beet was most attractive to Scymnus 

spp. (Coleoptera: Coccinellidae) . The highest density of spiders was 

found in the case of intercropping sugar beet with fennel, followed 

by sugar beet with marjoram.  
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Introduction 

Sugar beet (Beta vulgaris L.) 

(Family: Chenopodiaceae) is an 

important sugar crop in Egypt. It has 

been introduced into the Egyptian 

agricultural rotation in 1982, and 

proved to be grown in both fertile and 

newly reclaimed soils (El-Khouly, 

1998). In addition, sugar beet could be 

used as forage for livestock and for 

pectin production (Fouad , 2011). 

Several insects attack this crop, 

e.g., Pegomya mixta Villeneuve

(Diptera: Anthomyiidae) causing 

considerable damage to yield (Shalaby, 

2001). P. mixta lives in leaves and eats 

the leaf tissue, its feeding at first creates 

twisting mines causing acute damage in 

chlorophyll content (Shaheen, 1992 and 

Muska, 2007). Bazazo (2019) reported 

that Spodoptera littoralis (Boisduval) 

(Lepidoptera, Noctuidae) may be a 

detrimental dangerous insect for sugar 

beet crop, particularly the early 

plantation. In this case, the insect can 

negatively affect the plant stand, 

consequently great reductions in yield, 

unless insecticidal control measures are 

applied. The numbers of Chrysoperla 

carnea  (Stephens) ( Neuroptera : 

Chrysopidae), Coccinella 

undecimpunctata L. (Coleoptera: 

Coccinellidae)., Scymnus spp. 

(Coleoptera: Coccinellidae), Paederus 

alfierii Koch. (Coleoptera: 

Staphylinidae) and Cydonia vicina 

Egyptian Journal of Plant 

 Protection Research Institute 

www.ejppri.eg.net 

Egypt. J. Plant Prot. Res. Inst. (2022), 5 (1): 40–46 

http://en.wikipedia.org/wiki/Neuroptera
http://en.wikipedia.org/wiki/Chrysopidae
http://en.wikipedia.org/wiki/Neuroptera
http://en.wikipedia.org/wiki/Chrysopidae


41 
 

isis Cr.  (Coleoptera: Coccinellidae) 

were studied on sugar beet fields by El-

Khouly (2006) and Sherief et al. (2013).  
Intercropping between different 

crops and their effect on the occurrence 

of pests is recommended in some cases. 

Khafagy (2011) found that 

intercropping of five aromatic plants + 

kidney beans have reduced whitefly 

population density. El-Naggar et al. 

(2008) reported that aphids were 

reduced significantly in plots treated 

with marjoram extract than in untreated 

ones. 

Aromatic plants having volatile 

oils may overlap with the host plant 

location, mating feeding, and 

distribution and reduce pest abundance 

(Lu et al., 2007). In general, repellent 

plants keep insect pests off the main 

crop (Hjalten et al., 1993). 

Therefore, the current work was 

conducted to highlight the influence of 

aromatic plants on infestation by cotton 

leafworm, sugar beet fly, and related 

predators on the sugar beet crop. 

Materials and methods 

Field experiments were carried 

out during two successive cropping 

seasons; 2019/2020 and 2020/2021 in 

the experimental field at Sakha 

Agricultural Research Station, Kafr El-

Sheikh Governorate, Egypt to study the 

influence of aromatic plants 

intercropped with sugar beet (Table 1) 

on sugar beet infestation by cotton 

leafworm, S. littoralis, sugar beet fly P. 

mixta and associated predators.  

An area of one feddan was 

prepared and divided into 5 strips, each 

was 840 m2. Each strip was divided into 

four replicates each was (210 m2) in 

RCB design. Sugar beet cultivar Faten 

was cultivated on 15th September in 

both seasons, as 2-3 seeds per hill. The 

seeds were sown on the northern side of 

rows (60 cm width) at a distance of 25 

cm. On the southern side, four aromatic 

plants, fennel, dill, coriander, and 

marjoram were planted. All agricultural 

practices regarding the timing of 

plantation, varieties, and sampling 

techniques were followed as 

recommended.  

Weekly Samples were taken 30 

days after cultivation and continued till 

the harvest time. Each sample consisted 

of 10 plants, randomly chosen, from 

each plot. Samples were examined on 

the two leaf surfaces with the aid of a 

Lens and recorded in the field for S. 

littoralis (Eggs and larvae), P. mixta 

(Eggs and larvae), C. undecimpunctata 

(Larvae and adults), C. carnea (Larvae 

and adults), P. alfierii (Adults), 

Scymnus spp. (Larvae and adults), and 

true spiders (Spiderlings and adults).  

Statistical Analysis 

Reduction % = infestation in control 

(untreated) - infestation in treatments/ 

infestation in control × 100. Data were 

subjected to ANOVA and any 

significant differences among the mean 

of the treatments according to Duncan's 

(1955) method through SPSS Statistics 

(2015) computer program.  
Table (1): Aromatic plants intercropped with sugar beet.   

No. Common name Scientific name Plant family 

1 Fennel Foeniculum vulgare Umbelliferae    

2 Dill Anethum graveolens Umbelliferae 

3 Coriander Corlandrum sativum Umbelliferae 

4 Marjoram Majorana hortensis Labiatae 

Results and discussion 

 1. Impact of intercropping aromatic 

plants with sugar beet on Spodoptera 

littoralis infestation: 

1.1. Mean number of laid eggs on 

sugar beet plants: 

Data in Table (2) show the 

influence of aromatic plants 

intercropped with sugar beet on the 

number of S. littoralis laid eggs and 

larvae on sugar beet plants. In 2019/20, 

solid sugar beet plants (control) 
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received the highest number of cotton 

leafworm eggs (841.25 eggs /10 plants) 

compared to sugar beet intercropped 

with aromatic plants that received 20.75 

- 199.75 eggs /10 plants. Thus, 

intercropping aromatic plants with 

sugar beet significantly achieved a 

76.26 - 97.53 % reduction in S. littoralis 

eggs. In 2020/2021 season, almost the 

results were the same as the first season. 
Table (2): Mean number and reduction percentage of Spodoptera littoralis eggs /10 sugar beet 

plants under the intercropping system. 

Intercropping pattern

2019/20 season 2020/21 season

Mean No. 

eggs

Reduction 

%

Mean No. 

eggs

Reduction %

Sugar beet +Fennel 

Sugar beet +Dill 

Sugar beet +Coriander 

Sugar beet +Marjoram 

Solid sugar beet

20.75 e

55.50 d

99.75 c

199.75 b

841.25a

97.53

93.40

88.14

76.26

-

26.25 e

65.00 d

93.75 c

215.75 b

837.25 a

96.86

92.24

88.80

74.23

-

Means bearing the same small letters within a column are not significantly different at the 5% level 

by DMRT. 

1.2. Mean number of larvae on sugar 

beet plants: 

In 2019/2020 and 2020/2021 

seasons (Table 3), solid sugar beet had 

the highest larval population; 388.75 

and 403.75 larvae/ 10 plants, 

respectively. The second rank of the 

larval population was detected on the 

sugar beet + marjoram intercropping 

pattern; with values of 101.50 and 

122.50 larvae / 10 plants in the first and 

second seasons, respectively. The third 

rank of the larval population was found 

on the sugar beet+ coriander 

intercropping pattern. On the other 

hand, the least larval population was 

detected on sugar beet+ fennel 

intercropping, as this pattern achieved 

the highest reduction in S. littoralis 

larval population; 98.20 and 97.15% 

reduction, in the first and second 

seasons, respectively. The differences 

among intercropping patterns were 

significant. 
Table (3): Mean number and reduction percentage of Spodoptera littoralis larvae/ 10 sugar beet 

plants under intercropping system. 

Intercropping pattern

2019/20 season 2020/21 season

Mean No.

of Larvae

Reduction

% of 

Larvae

Mean No.

of Larvae

Reduction % 

of Larvae

Sugar beet +Fennel 

Sugar beet +Dill 

Sugar beet +Coriander 

Sugar beet +Marjoram 

Solid sugar beet

7.00 e

33.75 d

74.25 c

101.50 b

388.75 a

98.20

91.32

80.90

73.89

-

11.50 e

42.25 d

82.00 c

122.50 b

403.75 a

97.15

89.54

79.69

69.66

-

Means bearing the same small letters within a column are not significantly different at the 5% level 

by DMRT. 

2. Effect of intercropping aromatic

plants with sugar beet on Pegomya 

mixta infestation: 

2.1. Mean number of laid eggs on 

sugar beet plants: 

All intercropping patterns 

significantly reduced the numbers of P. 

mixta eggs laid on sugar beet leaves as 

compared to solid sugar beet which 

received 176.25 eggs / 10 plants (Table 

4). The best combination was sugar 

beet+ dill as the eggs were reduced by 

88.51 and 87.48 % in the first and 

second seasons, respectively. The 

second rank was that fennel 

intercropped + sugar beet, with 82.41 

and 80.82 % egg reductions, in 

2019/2020 and 2020/2021 seasons, 

respectively. However, the combination 

of sugar beet + marjoram appeared as 

the least efficient intercropping pattern 

with 61.70% and 60.27 % egg reduction 

in two seasons, respectively. 

Egypt. J. Plant Prot. Res. Inst. (2022), 5 (1): 40–46 



43 
 

Table (4): Mean number and reduction percentage of Pegomya mixta eggs / 10 sugar beet plants 

under the intercropping system.  
 

Intercropping pattern 

2019/2020 season 2020/2021 season 

Mean No. of 

eggs 

Reduction 

% 

Mean No. of 

eggs 

Reduction 

% 

Sugar beet +Fennel  

Sugar beet +Dill  

Sugar beet +Coriander  

Sugar beet +Marjoram  

Solid sugar beet 

31.00 d 

20.25 e 

40.75 c 

67.50 b 

176.25 a 

82.41 

88.51 

76.88 

61.70 

- 

35.25 d 

23.00 e 

44.25 c 

73.00 b 

183.75 a 

80.82 

87.48 

75.92 

60.27 

- 

Means bearing the same small letters within a column are not significantly different at the 5% level 

by DMRT 

2.2. Mean number of larvae on sugar 

beet plants: 

Data in Table (5) show that solid 

sugar beet harbored significantly the 

highest population of P. mixta larvae in 

two seasons; 166.25 and 170.75 larvae / 

10 plants of sugar beet, respectively. 

Sugar beet + marjoram intercropping 

pattern occupied the second rank of 

larvae in sugar beet leaves; 55.00 and 

59.25 larvae / 10 plants in 2019/2020 

and 2020/2021 seasons, respectively. 

However, the most efficient 

intercropping pattern in reducing the 

pest larvae in sugar beet leaves was 

sugar beet + dill; 92.93 and 91.80 % 

larval population reductions in 

2019/2020 and 2020/ 2021, 

respectively. 

Table (5): Mean number and reduction percentage of Pegomya mixta larvae/ 10 sugar beet plants 

field under intercropping system. 

 

Intercropping pattern 

2019/20 season 2020/21 season 

Mean No. 

of Larvae 

Reduction 

% of Larvae 

Mean No. 

of Larvae 

Reduction 

% of Larvae 

Sugar beet +Fennel  

Sugar beet +Dill  

Sugar beet +Coriander  

Sugar beet +Marjoram  

Solid sugar beet 

18.25 d 

11.75 e 

32.50 c 

55.00 b 

 166.25 a 

89.02 

92.93 

80.45 

66.92 

- 

20.25 d 

14.00 e 

33.75 c 

59.25 b 

170.75 a 

88.14 

91.80 

80.23 

65.30 

- 

Means bearing the same small letters within a column are not significantly different at the 5% level 

by DMRT. 

3. Influence of intercropping 

aromatic plants with sugar beet on 

predatory population: 

Sugar beet intercropping with 

aromatic plants significantly 

encouraged all considered predators 

and true spiders compared with solid 

sugar beet (Table 6). In 2019/ 2020 

season, the highest populations of C. 

carnea; 68.00 and 55.25 individuals / 

10 plants were obtained with sugar beet 

+ fennel and sugar beet + dill 

intercropping patterns, respectively.  

The number of C. 

undecimpunctata was highest with 

sugar beet +dill and sugar beet + fennel, 

followed by sugar beet + coriander, but 

it was low in plots of solid sugar beet 

and sugar beet + marjoram pattern. The 

highest densities of P. alfierii were 

detected with sugar beet + coriander 

and sugar beet + fennel, with values of 

63.75 and 48.25 individuals /10 plants, 

respectively. The highest densities of 

Scymnus spp., 60.25 and 49.75 

individuals /10 plants were obtained 

with sugar beet + marjoram followed by 

sugar beet + coriander intercropping 

pattern, respectively.  

The true spider populations 

proved to be highest in the case of sugar 

beet + fennel (62.75), followed by sugar 

beet + marjoram (52.25 spiderlings and 

adults /10 plants). The highest number 

of spiders were found in plots with solid 

sugar beet, followed by sugar beet 

intercropped with coriander. Other 

intercropping patterns resulted in 
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intermediate population densities of 

true spiders. Predatory population 

densities in 2020 /2021 season took a 

trend similar to that of 2019 / 2020 

season.  

Table (6): Mean Number of predators in case of sole and aromatic plants intercropped with sugar 

beet 

Intercropping 

pattern 

Chrysoperla 

carnea 

Coccinella 

undecimpunctata 

Paederus 

alferii 

Scymnus 

spp. 

True 

spider 

Mean number during 2019/20 season

Sugar beet +Fennel

Sugar beet +Dill

Sugar beet 

+Coriander

Sugar beet 

+Marjoram

Solid sugar beet 

68.00 a

55.25 b

31.50 c

26.25 d

15.00 e

59.50 b

77.75 a

38.00 c

24.30 d

13.25 e

48.25 b

27.25 d

63.75 a

42.00 c

11.40 e 

43.50 c

21.00 d

49.75 b

60.25 a

5.00 e

62.75 a

43.25 c

27.55 d

52.25 b

22.30 e

Mean number during 2020/21 season

Sugar beet +Fennel

Sugar beet +Dill

Sugar beet 

+Coriander

Sugar beet 

+Marjoram

Solid sugar beet

64.50 a

52.75 b

29.25 c

22.5 d

13.25 e

58.25 b

65.50 a

31.25 c

21.00 d

12.00 e

52.25 b

30.75 d

68.25 a

45.25 c

13.00 e

45.00 c

23.50 d

52.75 b

61.00 a

7.50 e

68.50 a

49.25 c

33.75 d

63.00 b

27.50 e

Means bearing the same small letters within a column are not significantly different at the 5% level 

by DMRT. 

The current results showed that 

intercropping aromatic plants with 

sugar beet reduced the population of P. 

mixta compared to solid sugar beet. It 

was also clear that aromatic plants were 

most attractive to predators than solid 

sugar beet. These results are in line with 

those of other authors who proved that 

intercropping increases the predatory 

populations (Khafagy, 2015). Khafagy 

et al.(2020) found that intercropping of 

sugar beet + four aromatic plants 

increased the number of predatory 

insects and true spiders compared with 

sole sugar beet and reduced the 

infestation percentage with Cassida 

vittata Vill. (Coleoptera: 

Chrysomelidae) (All stages), especially 

in the case of intercropping coriander + 

sugar beet. El-Gobary et al. (2014) 

found that okra plants intercropped with 

aromatic plants increased the associated 

numbers of predators and reduced 

Helicoverpa armigera (Hübner) 

(Lepidoptera:Noctuidae) compared to 

control (Solid okra). Companion 

flowering plants have been used in 

different cropping systems to enhance 

the number of natural enemies (Begum 

et al., 2006). The abundance of main 

natural enemies of aphids (Hoverflies, 

lacewings, and ladybirds) and syrphids 

richness was greatly enhanced in 

tailored flower strips compared with 

sole potato. This increased the average 

number of eggs deposited by syrphids 

and lacewings by 127 and 48%, 

respectively, and reduced the number of 

aphids by 75% in adjacent potato crops 

(Tschumi et al., 2016). The increase in 

the population of natural enemies was 

attributed to supplying access to nectar-

producing plants such as alyssum 

(Lobularia maritima L.). Zytynska et 

al. (2021) hypothesized that the flowers 

themselves would be important for 

general natural enemy recruitment, as 

they are considered as a nectar resource 

for many of the adult 

parasitoid/predators. Overall, 

companion flowering plants with some 

crops are recommended to activate 

predators (Jonsson et al., 2008). A 

literature survey showed that 68 (53%) 

of the total of 130 natural enemy 

species had a higher population density 

Egypt. J. Plant Prot. Res. Inst. (2022), 5 (1): 40–46 



45 
 

in polycultures compared to 

monocultures (Andow, 1991). 

However, floral planting studies often 

focus on how flowering plants attract 

natural enemies rather than the whole 

ecological system (Hatt et al., 2019).  
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