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Maiestas knighti belongs to the family Cicadellidae 

order Hemiptera. It is a severe insect that infects 

plants of the Cucurbitaceae family. The work was 

conducted to study the insect ecology and its 

management. Experiments were conducted, and 

population numbers were deemed in the field during 

spring and autumn on snake-cucumber and melon 

crops. Various yellow and blue sticky traps were 

used to catch and monitor the pests. Bacillus 

thuriengiensis and Beauveria bassiana were used as 

bio-pesticides, and the extracts of Tagetes erecta 

were applied with recommended concentrations to 

manage the insect. The bio-pesticides rates were 

involved (2g/L B. thuriengiensis, 5g/L B. bassiana, 

and 10 ml/L T. erecta) to be used in fields, then 

reduction was recorded on the 3rd, the 5th, and 7th 

days. The maximum population was observed on 

the vegetables and with yellow sticks in the fall 

season. The highest decrease was recorded with B. 

bassiana on snake cucumber and by the plant 

extract on melon vegetables. 

Keywords: Seasonal Abundance, Maiestas knighti, Cicadellidae, Cucurbitaceae, 

Biocontrol. 
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  Maiestas knighti (Hemiptera: Cicadellidae)الموسمية والمكافحة الحيوية لـ  
في محافظة أربيل، إقليم    Cucurbitaceaeفي بعض نباتات الخضروات من الفصيلة  

             ق العرا   – كردستان  
    

  1 مولود نبيل عبدالقادر          * 2  زيور زينل عمر           1  هوزان قادر حمه مراد
 أربيل، العراق-كلية علوم الهندسة الزراعية، جامعة صلاح الدين قسم وقاية النباتات، 1

 أربيل، العراق-شقلاوة، جامعة صلاح الدين   -قسم علوم الحياة، كلية التربية  2

   .أربيل، العراق-شقلاوة، جامعة صلاح الدين -زيور زينل عمر، قسم علوم الحياة، كلية التربية*المراسلة الى: 
 zewar.omar@su.edu.krd  البريد الالكتروني:

  الخلاصة

  Hemipteraورتبة نصفية الاجنحة  Cicadellidae عائلة قفاز الاوراقالمنتمي الى   Maiestas Knighti يعتبر
من الآفات الخطيرة التي تصيب بعض نباتات العائلة القرعية. تم اجراء هذا البحث لدراسة بيئة الحشرة ومعالجتها.  
القثاء   أجريت تجارب حقلية وتم أخذ أعداد سكان الحشرة في الحقل خلال فصلي الخريف والربيع على نباتات 

  نوعين منغرض جذب ومراقبة الحشرة. تم استخدام والخيار والبطيخ وباستخدام مصائد لاصقة )صفراء وزرقاء( ل
، والمستخلص  Beauveria bassiana، والفطر  Bacillus thuriengiensisالمبيدات الأحيائية وهي البكتريا  
وحسب المعدلات الموصى بها. استخدم ثلاثة تراكيز من  (Tagetes erecta) النباتي للقطيفة المخملية الحمراء

الأحيائية لتر 2 المبيدات  لتر B. thuriengiensis  ،5جرام/  من    10و B. bassiana جرام/  مل/لتر 
(T.erecta)   تم تسجيل أعلى عدد من  والسابع  في الحقول، ثم تم تسجيل التخفيض بعد اليوم الثالث والخامس .

الحشرة على الخضر باستخدام المصيدة الصفراء في الخريف. تم تسجيل اعلى انخفاض في اعداد الحشرة باستخدام 
 .على نبات البطيخ T. erectaعلى نبات القثاء وكذلك وبواسطة المستخلص النباتي   B. bassianaالفطر 

، Maiestas knighti   ،Cicadellidaeالوفرة الموسمية،    Adiantum capillus-veneris  كلمات مفتاحية:
Cucurbitaceaeالمكافحة الحيوية ،.        

Introduction 

Maiestas knighti  is an important insect that belongs to the family Cicadellidae, and 

the order Hemiptera (7 and 12). Maiestas knighti, for the first time, was distributed in 

New Zealand, Australia, Fiji, Guam, and Papua New Guinea, reviewed by Webb and 

Viraktamath (14). In addition, the genus Maiestas distribution in the Palearctic region 

has three species in Iran: M. trifasciata, M. schmidtgeni, and M. horvathi (13). 

However, leafhoppers of the Maiestas genus are considered mostly grass feeders, and 

some species have been described to transmit phytoplasmas to grass crops, such as the 

zigzag leafhopper M. dorsalis (Motschulsky), which is considered a vector of rice 

orange-leaf phytoplasma in Asia (14). Also, both nymph and adults can be considered 

mailto:zewar.omar@su.edu.krd
https://orcid.org/0009-0005-3392-3850
https://orcid.org/0009-0001-9737-5057
https://orcid.org/0009-0005-8517-0416
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severe pests, as they can cause damage to crops directly and indirectly by feeding on a 

wide variety of vascular plants, such as grasses, herbaceous vegetation, shrubs, and 

trees, or transmitted vectors of plant diseases (2). Furthermore, the population patterns 

of leafhoppers can be partially explained by environmental variables (such as rainfall, 

humidity, and temperature), the quality and quantity of available nourishment sources, 

and the influence of natural enemies (3). Kumawat et al. (10) observed that the peak 

infestation of leafhoppers occurs during October and September. Several methods have 

been studied to manage the pest. Girish et al. (8) studied that Azadirachtin sufficiently 

affects leafhoppers using four neem derivatives 0.25%. The entomopathogenic fungus 

used to control pests that do not pollute the environment, humans and plants, such as 

Beauveria bassiana, can, directly and indirectly influence leafhoppers by directly 

killing and indirectly suppressing the population of leafhopper (9). 

Materials and Methods 

Sample collection and population of Maiestas knighti: Samples were collected in 

the Grdarasha field of the College of Agricultural Engineering Science / Salahaddin 

University–Erbil during the Autumn and Spring seasons in 2021 and 2022. The soil 

was managed; then, the land design was based on Randomized Complete Block Design 

(RCBD) by three replications for planting some Cucurbitaceae vegetables such as 

(melon, snake cucumber, cucurbit, cucumber, and pumpkin). Every experiment-unit 

area was 12 m2 (6×2 m). The abundance population of (Maiestas knighti) was noticed 

and monitored during growth of the vegetable plants.  

The samples were collected by different ways including vials, aspirator, (different 

size), aerial nets and sticky traps (yellow and blue), as they were common tools used 

to find population density and observation this pest; also, via light traps. Blue and 

yellow sticky-traps were placed for collecting the pest from the Cucurbitaceae crops.  

Sticky traps were used to show their role in decreasing the number of insects or 

monitoring and estimating the population. The sticks were 25cm L and 12cm W and 

applied on woody stands between the 8th of Aug to 29th Oct, 2021 and 20th April to 

2nd of Jul, 2022 during both seasons. Five sticks of each colour were applied in five 

directions. 

In addition, the specimens were collected by light traps, and the light traps were 

made by a plastic funnel, a cylindrical (dimensions: 60 cm in height and 30 cm in 

diameter) and also a light bulb. The funnel was placed in bottom and the light hold up 

above. The funnel was used to determine number of the insect on the Cucurbitaceae 

vegetables. 

Environmental effect: Effect of abiotic factors such as relative humidity and 

temperature on this species and the crops were recorded. The meteorological data 

(relative humidity and temperature) for ecological study were provided by the Planning 

Departments/General Directorate of Agriculture in Erbil governorate shown in Figure 

1:   
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Figure 1: Temperature and Relative Humidity Data During 2021 and 2022. 

Biological control (Microbial control): the endospores of Bacillus thuringiensis 

were obtained as commercial product LIPEL, and its formulation was as 18,00IU/mg 

(WP). In addition, commercial product RACERTm is bio-insecticide, which naturally 

is selected strain of entomopathogenic fungus Beauveria bassiana 

(NCIM1216ATCC26851). Its formulation is WP with CFU count of 108. Both products 

were recorded by Board of Indian Pesticides Regulatory Authority Central Insecticides. 

Govt of India, and they were affirmed to be applied in Organic agriculture. 

Tagetes erecta extract: After collection of Tagetes plants, the samples were washed 

and preserved at laboratory condition. The dried parts of the plant were milled to fine 

powder by simple grinder. Then, mixed powder (10g) of seeds, flower and leaves of 

Tagetes plant was placed in distilled water (1L.) for about 24 hrs.  

Field Experiment: Two bio pesticide and a plant extract were applied in the field to 

treats this pest. The most effective concentration according to the lab experiment was 

chosen. (2 and 5 g/L) of B. thuriengiensis and B. bassiana; respectively, as well as 10 

ml/L of Tagetes erecta extracts were sprayed based on Randomized Complete Block 

Design (RCBD) with three replications on the cultivated vegetables, also control spray 

used distilled water. The mortality was documented by the 3rd, 5th and 7th days.  

Via the Abbott formula, data of mortality was converted into corrected% (1). 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 % = (1 −
𝑛 𝑖𝑛 𝑇 𝑎𝑓𝑡𝑒𝑟 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡

𝑛 𝑖𝑛 𝐶𝑜 𝑎𝑓𝑡𝑒𝑟 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡
) ∗ 100   

Where: n = population of insect, T = treated and Co = control 

Data Analysis: The data were analysed statistically by using IBM SPSS program 

(vers. 26) (4). Duncan test was used to differentiate among the treatments.  

 Results and Discussion 

Density population of Maiestas knighti on Cucurbitaceous vegetables: the results of 

fall season are explained in (Fig.2). The highest population of leaf hopper was found 

on melon vegetable in the 3rd weeks in August/2021, and the lowest population at the 

4th weeks in August. The highest population of cucumber in 13th weeks October, and 
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the lowest population at the 7th weeks of September. The highest population on 

pumpkin crops was observed in the 3rd weeks experiments (August/2021), and the 

lowest population was recorded in the 9th weeks September. While, the highest 

Population density on cucurbit crops was found in the 3rd weeks of August, the lowest 

population was recorded in the 9th weeks September /2021. In addition, the highest 

population density on snake cucurbit crops was observed at the 2nd weeks August and 

the lowest population found in the 1st weeks August/2021 experiments.   

The outcomes of spring season are elucidated in (Fig.3). The maximum population 

of leaf hopper was found by 12th weeks July, 6th weeks May, and 4th weeks of May 

in 2022; while, the lowest population was observed by 1st weeks April, 12th weeks 

July, 12th weeks in July, 12th weeks July and 9th weeks Jun/2022 on melon, cucumber, 

pumpkin, cucurbit and snake cucurbit respectively.  

 

Figure 2: Density population of Maiestas knighti on Cucurbitaceous Vegetables 

Fall 2021. 

Population Density of Maiestas knighti on Yellow and Blue Stick Traps: the data of 

yellow and blue sticks of Autumn and Spring season are illustrated in (Fig.4) and 

(Fig.5), respectively. 
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Figure 3: Density population of Maiestas knighti on Cucurbitaceous Vegetables 

in Spring 2022. 

The maximum populations were found in the 8th weeks; while, the minimum was 

observed in the 4th weeks by yellow sticky-trap. In addition, the highest and lowest 

population for blue stick were found at 5th and 9th weeks; respectively, in Autumn 

season. Demirel and Yildirim (5) observed that the yellow traps are specific, helpful 

for monitoring and capturing leafhoppers.  

However, the maximum populations were noted at 10th weeks; whereas, the lowest 

was observed at 4th weeks for yellow sticky-traps. Also, the highest and minimum of 

number population were found at the 7th and 4th weeks for the blue stick traps in the 

Spring season. 

 

Figure 4: Yellow and Blue Stick Traps used for Monitoring and Population 

Maiestas knighti during Autumn 2021. 
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Figure 5: Yellow and Blue Stick Traps used for Monitoring and Population 

Maiestas knighti during Spring 2022. 

Biological control effect on the population of Snake-cucumber: application of 

Bacillus thuriengiensis, Beauvera bassiana and Mexican marigold (Tagetes) extract 

resulted to decrease the population of Maiestas knighti on snake-cucumber in the field. 

The maximum reduction (50.74 ± 6.69) was occurred by B. bassiana and the minimum 

(21.17 ± 6.08) by the plant extract in the 3rd day of application. In addition, by the 5th 

day, the maximum decrease was found by the B. bassiana (71.83 ± 4.19) and the 

minimum by plant extract (63.38 ± 4.30). The maximum diminish also was observed 

by the B. bassiana (80.33 ± 1.41) and the minimum by plant extract (77.19 ± 2.68) on 

the 7th day (Table 1). The results explained that Beauvera bassiana was more effective 

to diminish the population of the insect than Bacillus thuriengiensis and plant extract. 

Entomopathogenic fungi can decrease the green leafhopper imago populations by 

directly killing and indirectly suppressing the green leafhopper (15). Green leafhopper 

nymphs were effectively killed by the entomopathogenic fungi B. bassiana (11).  

Table 1: Effect the Bio-Pesticide on Adult Stage Maiestas knighti on Snake-

Cucumber.  

 

Bio-Pesticide 

Reduction% of adult/ day (Mean ± SE) 

Third day Fifth day Seventh day 

B. thuriengiensis 28.04 ± 7.68 d 69.01 ± 6.90 a-b 79.27 ± 1.62 a 

B. bassiana 50.74 ± 6.69 c 71.83 ± 4.19 a-b 80.33 ± 1.41 a 

T. erecta 21.17 ± 6.08 d 63.38 ± 4.30 b-c 77.19 ± 2.68 a-b 

Biological control effect on population on Melon: population number of Maiestas 

knighti on melon in the field was decreased by applying Bacillus thuriengiensis, 

Beauvera bassiana and Tagetes extract. The maximum reduction (24.99 ± 6.15) was 

found by B. thuriengiensis and minimum (14.12 ± 4.98) by the B. bassiana in the 3rd 

day of spraying. Also, by the 5th day, the highest reduction was occurred by the B. 

thuriengiensis (56.78 ± 5.28) while the lowest by B. bassiana (23.64 ± 7.01). The 

maximum decrease also was noted by the extract of Tagetes (76.25 ± 4.73) and the 
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minimum by B. bassiana (57.50 ± 8.37) in the 7th day (Table 2). The results elucidated 

that extract of Tagetes was more efficient to diminish populations than Bacillus 

thuriengiensis and Beauvera bassiana.  

Table 2: Effect the Bio-Pesticide on Adult Stage Maiestas knighti on Melon. 

 

Bio-Pesticide 

Reduction% of adult/ day (Mean ± SE) 

Third day Fifth day Seventh day 

B. thuriengiensis 24.99 ± 6.15 d-e 56.78 ± 5.28 b-c 68.75 ± 5.01 a-b 

B. bassiana 14.12 ± 4.98 e 23.64 ± 7.01 d-e 57.50 ± 8.37 b-c 

T. erecta 20.64 ± 5.38 e 42.06 ± 7.76 c-d 76.25 ± 4.73 a 

Conclusions 

The environmental factors have a great impact on the activity and population of the 

insect, and the yellow and blue sticky traps are useful methods for monitoring and time 

collecting insects. However, both entomopathogenic fungi Beauvera bassiana and 

bacteria Bacillus thuringiensis are promising agents to be consider as bio-insecticide to 

diminish the pest problem in Cucurbitaceae vegetables. In addition, the Tagetes plant 

contains chemical components that act as an agent and effective to reduce the insect 

population.  
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