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Abstract 

Cultural control is one of the oldest methods for insect pests’ management. To elucidate the role of cultural activities on population 

fluctuations of Dubas bug (Ommatissus lybicus Bergevin), 12, 19, and 29 date palm plantations were chosen as sampling plots in Abadan, 

Behbahan and Bam, respectively. Samplings were done using the cluster random method. Population densities were estimated by leaf sampling 

and yellow card installations. The impact of management activities was evaluated by direct observations and interviews with plantation owners 

and extension service officers. Results showed that the efficiency of management factors in population reduction was of different values so that 

the pattern of cultivation including intercropping and planting space, nutrition management, and other activities including leaf pruning, basal 

offshoot removal, and chemical control were effective in population reduction. 
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 Ommatissus lybicus Bergevinزنجرک خرما   تیبر تراکم جمع  یزراع تیریمطالعه نقش مد

 
، مهران غزوی3، رضا دامغانی2، یداله خواجه زاده1مسعود لطیفیان

  3، محمد جواد عصاری3، هادی زهدی4، رویا ارباب تفتی4

؛ م باغبانی، سازمان تحقیقات آموزش و ترويج كشاورزی، كرج، ايرانموسسه تحقیقات علو های معتدله و سردسیری پژوهشکده میوه دانشیار، -1
 ؛پزشکی، مركز تحقیقات كشاورزی و منابع طبیعی استان خوزستان، اهواز، ايران دانشیار، بخش تحقیقات گیاه -2

، بخش تحقیقات دانشیار -4؛ نپزشکی مركز تحقیقات كشاورزی و منابع طبیعی استان كرمان، كرمان، ايرا استاديار، بخش تحقیقات گیاه -3
 پزشکی كشور، سازمان تحقیقات آموزش و ترويج كشاورزی، تهران، ايرانشناسی كشاورزی، موسسه تحقیقات گیاه حشره

 

 چکیده

 تیدر نوسانات جمع یزراع یها تینقش فعال یبررس یحشرات آفات است. برا تيريمد یها برا روش نيتر یمياز قد یکي یزراع كنترل

با استفاده از  یبردار مونهآبادان، بهبهان و بم انتخاب شدند. ن یها شهرستاندر  بیترت به نخلستان 21و 11، 12 تعداد ، Ommatissus lybicus زنجرک

 انجام یهاشاخصزده شد.  نیكارت زرد تخم تلهبرگ و  از یریگ با استفاده از نمونه تیانجام شد. تراكم جمع یا خوشه یروش تصادف

 يینشان داد كه كارا جيشد. نتا یابيارز یجيخدمات ترو كارشناسانو  داران نخلو مصاحبه با  میبا مشاهدات مستق یزراع یتيريمد یها تیفعال

 انهیمو  كشت فاصلهكشت شامل  یكه الگو یطور به ،برخوردار بود یمختلف ریثأتزنجرک خرما از  تیدر كاهش جمع یزراع یتيريمد املعو

 .ندثر بودؤم تیدر كاهش جمع يیایمیو كنترل ش پاجوشاز جمله هرس برگ، حذف  هاتیفعال ريو سا هيتغذ تيري، مدیكار

 یزراع تيريمد، كنترل آفاتنجرک، ، زخرما: یدیكل یها واژه

                                                           
 Corresponding author: mehr729@yahoo.com 
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Introduction 

Insect pests, diseases, and weeds are the main yield 

reduction factors of date palms. More than 40 species of 

insect pests, 24 diseases, and 16 species of weeds were 

identified in date palm plantations (Al Sarai and Al Alawi, 

2015; Mokhtar et al., 2010; Al Sarai and Al Alawi, 2015). 

Dubas bug (DB) is one of the most important date palm 

insect pests in Iran. This insect has been detected in most 

palm growing areas of Iran where it injures both male and 

female date palm trees with the same intensity. During the 

active period, DB nymphs hatch and feed on the nutrient sap 

of the leaf (Mokhtar et al., 2010). Nymphs pass through five 

growth instars 8, 9, with adult female DB grows to 5–6 mm 

and males to 3–3.5 mm in length (Blumberg, 2008). Two 

population generations of DB are produced each year. The 

summer generation of nymphs appears during mid to late 

April. While feeding, the insect produces honeydew on the 

leaflets and accumulates on top of the leaf a shining droplet 

full of sugar and other constituents. This becomes the onset 

of the mainstay problem by the development of pathogenic 

infection (black sooty mold on the foliage), further damaging 

the leaf parts via chlorosis (Al-Kindi et al., 2017). Regarding 

the importance of DB an integrated pest management (IPM) 

approach seems to be necessary for overcoming its damages. 

The most prevalent method for DB control is chemical 

control which technically faces several limitations. The 

height of trees, low efficiency of ground sprayers, and 

ineffectiveness of aerial control are the most important 

limitations in control of the pests and diseases of palm trees 

in Iran (Latifian, 2017). 

Pests are not considered as an enemy of crops in new 

IPM approaches, but they are considered as management 

factors necessary to be incorporated into the cultural system 

management.  The cultural methods emphasize the 

environmental manipulation to reduce its attractiveness for 

pests, diseases, and weeds (Al Sarai and Al Alawi, 2015). 

Adult and nymphs of DB feed on plant sap and excrete 

sweet and sticky substances on the leaf surfaces and 

sometimes on the fruits of palm trees. The leaflets of infested 

trees are gradually dried out and fruits become wrinkled, 

decolored, and small, so consequently lose their market 

acceptability (Al Shidi et al., 2018). DB is a bivoltine insect 

with a summer and a winter generation. Hatching duration in 

summer generation is shorter than that of winter generation, 

so the latter is controlled easier (Shah et al., 2012). 

Limited studies are available on the role of cultural 

management in the intensity of damages caused by pests and 

diseases in date palm groves (Al-Jboory, 2007; Latifian et 

al.,2012). Latifian et al., showed that the efficiency of the 

combination of management components including cultural, 

economic, and extensional on the reduction of damages to 

palm trees are different depending on the type of pest, 

disease, and weeds active in the agricultural system. 

Economic management factors are the most efficient with a 

rate of 99.59% followed by those of cultural and extensional 

with 61.22 and 46.68% respectively. Depending on control 

values, cultural factors are hierarchically divided into three 

categories: (1) leaf pruning, (2) pruning of petioles, 

discarding the bunch remaining, and chemical control (3) 

remaining factors including cropping pattern, irrigation, 

fertilization, sanitation, bunch covering, bunch shaping, basal 

offshoot removal, and weed control. 

 

Materials and Methods 

Kernel Screening Assay (KSA) 

Cluster or regional random sampling was used for 

sampling. For this purpose, the sampling community was 

plotted and one sample was randomly selected from each plot 

(Southwood, 1975). Each sample was a date palm plantation 

with an area of at least one hectare.  30 samples in Khuzestan 

province (11 plots in Abadan and 19 plots in Behbahan) and 

29 in Bam (Kerman province) were considered. The 

sampling areas are shown in the maps in Figure 1. 

 

Data collection methods 

The chosen groves were marked and their coordinates 

were recorded. Data and information were collected from 

each grove in two ways, including the following (Matsukura 

and Matsumura, 2010): 

Population estimates of DB in groves 

In each grove, 10 date palm trees were randomly 

selected and marked. In each tree, leaves were selected from 

3 different directions and 3 leaflets from each leaf were 

randomly selected. Before picking the leaves and transferring 

https://www.nature.com/articles/s41598-020-67438-z#ref-CR8
https://www.nature.com/articles/s41598-020-67438-z#ref-CR9
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them to the laboratory, the numbers of nymphs and adult 

insects were counted and recorded. The eggs were counted 

under the stereomicroscope in the laboratory and recorded for 

each leaflet. Sticky traps were also used to estimate the 

population density of the mobile stages of the insect. The 

traps were 40 × 30 cm polyethylene cards with an absorption 

spectrum of 593 nm. The surface of the cards was smeared 

with standard tangle foot adhesive with near a month of 

durability. Three cards were installed at the lower, median, 

and higher parts of each palm tree. (Machacek, 1949). 

 

 

 

 

Fig 1. The maps of the sampling areas in Khuzestan (Abadan and 

Behbahan) and Kerman provinces (Bam). 

 

Assessment of cultural management factors of palm groves  

Different management factors and the percentage of 

activities in each grove and each area were assessed by the 

realization of the activities and interviewing the grove owners 

and officials of the regional agricultural service centers. 

Data analysis methods 

Multivariate regression was used to analyze the data. 

The population density of DB was considered as a dependent 

variable and other variables mentioned in the research theory 

were considered as independent variables. Before the 

implementation of regression analysis, correlation analysis 

was performed in Rank Correlation mode and Kendall mode, 

and variables that had significant correlation with DB 

population density were considered in regression analysis. To 

perform these analyzes, according to the specific form of the 

data of this research, the following steps were performed 

(Suarez et al., 1999; Zuki, 1992): 

First, all quantitative and qualitative variables were 

adjusted using factor analysis to make subsequent analyzes 

easier. 

Using factor analysis, variables that are correlated with 

each other were considered as a single factor. The linear 

composition factor of variables with correlation was as 

follow: 

Factors expressing quality transformed to quantitative 

variables and were used in the regression. It should be noted 

that qualitative variables (zero and one) were first estimated 

as interval variables and then entered the analysis process. 

Then the regression of factors related to the studied 

variables was performed. After performing this regression 

and obtaining the estimated factors, these factors were 

estimated as a variable dependent on the population density 

of DB in the form of a regression equation. The value of each 

of the cultural management factors in the overall DB control 

program was calculated as follows (Suarez et al., 1999). 

 

Equation 1 

In this equation, W = value of crop control method, B = 

factor coefficient in multivariate regression model and r = 

factor correlation coefficient with DB population density. 
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After calculating the control value of each cultural 

factor, the obtained data were compared with each other by 

analyzing the variance (ANOVA). Then, using the SNK test 

the mean values of cultural methods were compared. 

 

Results 

Description of different factors of cultural management in palm 

groves 

Significant differences have been observed among 

different cultural management indicators. Also, in each 

region, there is a significant difference in the method of 

cultural management (Table 1). 

Comparison of Ommatissus lybicus population density in 

research areas 

The results showed a significant difference among the 

three regions in terms of changes in DB density (F= 4.87, df= 52, 

p<0.01), (Fig 2). Results showed that the lowest and highest 

population densities were in Abadan and Bam, respectively. 

The effect of crop management indices on the population density 

of O. lybicus 

Step 1: Evaluation of the degree of correlation 

Population density of DB in three regions had significant 

correlations with management indices of planting distance, 

intercropping, fertilizing and manuring, pruning (leaves, 

basal and high offshoots), and chemical control of pests. 

Step 2: Multivariate regression model of the impact of crop 

management factors 

Among the various factors of crop management, 

indices of planting distance, intercropping, fertilization, 

pruning (leaves, high and basal offshoot removal), and 

chemical control of pests had a significant correlation with 

the population density of DB, the results of which are shown 

in Tables 3. The Cultural management operations in Abadan, 

Behbahan, and Bam regions, reduced the population density 

of DB 16.52%, 14.61%, and 14.83%, respectively. These 

models were significant in Abadan, Behbahan, and Bam 

regions at one percent level with coefficients of 

determination of 66.7, 51.9, and 54.3 percent, respectively.  

Value of cultural management factors in O. lybicus Control 

The value of each of the crop management factors in the 

general cultural control program of DB was calculated using 

equation 1 (fig. 3). 
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Fig 2. Comparison of Ommatissus lybicus population density in 

sampling areas in Khuzestan and Kerman provinces. 

 

 

 

 

Fig 3. The value of each of the crop management factors in the 

general cultural control program of Ommatissus lybicus. 
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Table 1. Quantitative changes in the operation of various indicators of cultural management in Abadan, Behbahan, and Bam regions. 

Locations 

Management factors 

Performance 

(amount/percent) 

Locations 

Management factors 

Performance 

(amount/percent) 

Locations 

Management factors 

Performance 

(amount/percent) 

Abadan Mean Max. Min. Behbahan Mean Max. Min. Bam Mean Max. Min. 

No. of varieties 4.2 7 2 No. of varieties 3.1 5 2 No. of varieties 3.6 5 2 

Planting distance 5*5 8*8 2*3 Planting distance 5*5 8*8 4*3 Planting distance 5*5 8*8 3*3 

Intercropping (%) 49 80 0 Intercropping (%) 42 63 0 Intercropping (%) 17.1 100 0 

No. of plowing 0.42 2 0 No. of plowing 0.26 0 1 No. of plowing 0.32 1 0 

Fertilizer (Kg/Tree) 0.58 2 0 Fertilizer (Kg/Tree) 0.47 3 0 Fertilizer (Kg/Tree) 3.24 5.35 0 

Manure (tons per ha) 0.35 2 0 Manure (tons per ha) 0 0 0 Manure (tons per ha) 0.98 2 0 

Irrigation interval (Day) 7.4 15 3 Irrigation interval (Day) 6.8 35 7 Irrigation interval (Day) 17.8 25 7 

Leaf pruning 20.68 73 0 Leaf pruning 9.68 12 0 Leaf pruning 6.7 7 0 

Basal offshoot removal 49.9 90 12 Basal offshoot removal 42.9 90 5 Basal offshoot removal 96.4 100 70 

High offshoot removal 0 0 0 High offshoot removal 47.9 90 10 High offshoot removal 92.4 100 0 

Bunch remaining removal 23.1 90 0 Bunch remaining removal 37.1 90 5 Bunch remaining removal 24.4 100 0 

Bunch shaping 45 100 0 Bunch shaping 35 90 0 Bunch shaping 54.6 100 0 

Bunch stalk tying up 56.1 90 0 Bunch stalk tying up 36.8 80 5 Bunch stalk tying up 93.6 100 0 

Leaf to bunch ratio 

adjustment 
8.12 20 0 

Leaf to bunch ratio 

adjustment 
13.7 50 0 

Leaf to bunch ratio 

adjustment 
21.6 100 0 

Covering 10.7 40 0 Covering 7.1 50 0 Covering 92 100 0 

Fruit thinning 0 0 0 Fruit thinning 0 0 0 Fruit thinning 0 0 0 

Disease control 0 0 0 Disease control 0 0 0 Disease control 6 100 0 

Pest control 37.8 90 0 Pest control 57.6 80 0 Pest control 38.4 100 0 

Weed control 0 0 0 Weed control 0 0 0 Weed control 0 0 0 

 

Table 2. Correlation of different factors of crop management with changes in the population density of Ommatissus lybicus 

in Abadan, Behbahan, and Bam regions. 

Locations 

Management factors 

Abadan 

Correlation 

coefficient (r) 
t(N-2) 

Locations 

Management factors 

Behbahan 

Correlation 

coefficient (r) 
t(N-2) 

Locations 

Management factors 

Bam 

Correlation 

coefficient (r) 
t(N-2) 

No. of varieties 0.002 0.01 No. of varieties 0.07 0.31 No. of varieties -0.07 0.33 

Planting distance -0.57 0.82* Planting distance -0.55 0.24* Planting distance -0.58 1.42 

Intercropping (%) -0.61 2.57* Intercropping (%) -0.7 4.05* Intercropping (%) -0.52 1.09* 

No. of plowing -.006 0.13 No. of plowing 0.27 1.116 No. of plowing -0.28 1.42 

Fertilizer (Kg/Tree) 0.61 0.24 Fertilizer (Kg/Tree) 0.17 0.74 Fertilizer (Kg/Tree) -0.54 0.26* 

Manure (tons per ha) -0.52 0.04* Manure (tons per ha) -0.52 0.5* Manure (tons per ha) -0.52 0.58* 

Irrigation interval (Day) 0.28 0.14 Irrigation interval (Day) 0.44 2.01 Irrigation interval (Day) -0.06 0.27 

Leaf pruning -0.57 1.17* Leaf pruning -0.57 1.62* Leaf pruning 0.7 0.33* 

Basal offshoot removal -0.55 1.02* Basal offshoot removal -0.58 0.29* Basal offshoot removal -0.58 0.4* 

High offshoot removal 0.14 0.46 High offshoot removal 0.17 0.73 High offshoot removal -0.52 0.61* 

Bunch remaining removal 0.07 0.63 Bunch remaining removal 0.09 0.37 Bunch remaining removal 0.12 0.54 

Bunch shaping 0.06 0.31- Bunch shaping 0.13 0.53 Bunch shaping 0.05 0.06 

Bunch stalk tying up 0.03 0.27 Bunch stalk tying up -0.04 0.14 Bunch stalk tying up 0 0 

Leaf to bunch ratio 
adjustment 

0.09 0.08 
Leaf to bunch ratio 
adjustment 

0.2 0.83 
Leaf to bunch ratio 
adjustment 

0.06 0.13 

Covering -0.07 0.11 Covering 0.16 0.65 Covering -0.13 0.02 

Fruit thinning 0.03 0.38 Fruit thinning -0.15 0.63 Fruit thinning 0.02 0.06 

Disease control 0 0 No. of varieties 0.07 0.31 Disease control 0 0 

Pest control -0.68 1.39* Planting distance -0.55 0.24* Pest control -0.69 0.69* 

Weed control 0 0 Intercropping (%) -0.7 4.05* Weed control 0 0 

. * significantly correlated 
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Based on the results, among the various management 

factors, the cultivation pattern factors have higher effects. 

Nutrition and pruning management factors were less 

important in DB control. 

The Value of crop management factors in the reduction of  

O. lybicus population density  

The results showed that the value of the cultural 

management factors in reducing the population density of DB 

have a significant difference at one percent level (f=12.43, 

df=10). The effects of the mean values of different cultural 

factors in the three regions were compared by the SNK 

method (fig. 4). 

 

 

Fig. 4. Comparison of mean values of different cultural indices in 

Ommatissus lybicus management. 

 

The results showed that the planting pattern [intercropping 

(a) and planting distance (b)], fertilization management (C), and 

pruning management [leaf pruning and offshoot removal (d)] 

and pest control (d) affect control of DB. 

 

Discussion 

In this study, intercropping with an average value of 

3.79 had the greatest effect on reducing the population 

density of DB in three regions. Other research has shown that 

intercropping is effective in reduction of the damage severity 

of spider mites, lesser and greater date moths but increases 

the damage of mealybugs and leaf spot disease. 

Planting density and spacing is also one of the selection 

patterns that can affect the severity of pests and diseases of 

dates. In general, sampled groves can be divided into two 

groups based on density and planting distance, including 

trees with a planting distance of fewer than 5 meters and 

between 5-10 meters. The control value of this factor was 

2.18 on average and following the intercropping operation, it 

had the greatest effect on reducing the density of DB. Studies 

showed that the damage severity of spider mites, termites, 

rhinoceros beetles, long-horned beetles, mealybugs, 

inflorescence rot, and leaf spot disease in orchards with 

planting distance less than 5 m were higher than its severity 

in orchards with a planting distance of 5-10 meters. However, 

regarding lesser and greater date moths, the severity of 

damage was higher in groves with a planting distance of 5-10 

meters (Matsukura and Matsumura, 2010). 

Following planting pattern nutrition management 

including fertilization by chemical and organic methods and 

irrigation had the greatest effect on reducing the population 

density of DBs so that the average value in crop control was 

1.79. Studies showed that proper fertilization and nutrition of 

groves have been effective in reducing the severity of most 

pests and important diseases of dates. Only in the case of  

 

Table 3. Correlation of different factors of crop management with changes in the population density of Ommatissus lybicus 

in Abadan, Behbahan, and Bam regions. 

Regions 

Abadan Behbahan Bam 

Factors T SE Value P-Value  T SE Value P-value  T SE Value P-Value 

Fixed value 0.51 9.72 59.5 0.006 Fixed value 1.02 16.5 116.06 0.032 Fixed value 0.06 2.95 8.16 0.009 
Planting 

Distance 
-0.7 8.32 -5.57 0.03 

Planting 

Distance 
0.81 5.4 -2.54 0.043 Planting distance 

-

1.17 
0.19 -3.39 0.02 

Intercropping -0.81 4.31 -7.63 0.04 Intercropping -1.95 8.3 -5.35 0.007 Intercropping 0.33 0.31 -4.04 0.007 

Manuring -0.37 9.22 -2.05 0.007 
Chemical 

Fertilization 
-0.23 2.7 -4.26 0.008 

Chemical 

Fertilization 

-

0.52 
0.01 -2.6 0.006 

Leaf pruning -0.38 3.39 -0.57 0.007 Leaf pruning 0.16 0.39 -1.01 0.009 
Organic 
Fertilization 

0.61 0.27 -1.17 0.05 

Basal shoot 

Removal 
-0.27 0.53 -0.56 0.03 

Basal shoot 

Removal 
-1.29 0.88 -1.14 0.002 Leaf pruning 0.75 0.17 -1.13 0.04 

Pest control 0.63 0.41 -0.14 0.05 Pest control 0.36 0.19 -0.29 0.007 Basal shoot removal 0.91 0.02 -1.2 0.03 
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mealybugs fertilization increased to a small extent the 

severity of its damage (Matsukura and Matsumura, 2010). 

Our research showed that fertilization and proper nutrition 

had the greatest effect in reducing the severity of leaf spot 

disease followed by xylophagous pests including termites, 

rhinoceros, and long-horned beetles, and date palm spider 

mite, respectively. The effect of this factor on the severity of 

damage of lesser and greater date palm moths, mealybugs, 

and inflorescence rot was small and non-significant. 

Among different pruning management methods, 

offshoot removal and leaf pruning had significant effects on 

reducing the population density of DB. The average value of 

basal offshoot removal operations in date palm control was 

0.53. Studies have shown that the removal of basal offshoots 

is effective in reducing the severity of pests and important 

diseases of date palms and in no case has shown an 

increasing effect on the severity of their damage (Latifian, 

2012). The effects of this factor on the severity of damage of 

rhinoceros and long-horned beetles were highest, but its 

effects on the severity of damage of other pests and diseases 

were less. The mean value of the leaf pruning effect in DB 

control was 0.51. Other studies had shown that leaf pruning 

operations were effective on the severity of leaf spot, termite, 

rhinoceros, and long-horned beetles, respectively, but its 

effect on the severity of spider mites, lesser and greater date 

palm moths damage, and inflorescence rot disease is less 

(Latifian, 2001). 

The average value of chemical control operations in 

palm leafhoppers control was 0.39. This indicates the 

efficiency of the chemical control was insufficient to reduce 

the population and damage of the pest. Studies have shown 

that the effect of chemical control operations on reducing the 

severity of spider mites, lesser and greater date palm moths, 

and termites was significant, but its effect on the severity of 

other pests and diseases was small and non-significant 

(Latifian, 2001). 

Research on the effects of cultural management 

methods on other leafhoppers in agricultural and horticultural 

systems has also shown the success of the application of 

these methods. For example, the use of leaf and branch 

pruning is one of the cultural control methods of grape 

leafhopper, Erythroneura elegantula Osborn (Matsukura and 

Matsumura, 2010; Hoffman and Hogg, 1992). In another 

study on Cicadulina bipunctata, Melichar changing planting 

time as a cultural control method had an important role in 

reducing pest damage to alfalfa plants (Hoffman and Hogg, 

1992). In a similar study, the effects of cycle and depth of 

irrigation on population changes of active leafhoppers in 

alfalfa agroecosystem have been studied. A set of studies was 

done in the form of applied and survey researches by which 

the value of various factors of grove management was 

determined as a method of cultural control in reducing the 

population of date palm leafhoppers (Matsukura and 

Matsumura, 2010; Hoffman and Hogg, 1992). 

 

References  

ABRAHAM, V.A., AL SHUAIBI, M., FALEIRO, J.R., 

ABOZUHAIRAH, R.A. and P.S.P.V. 

VIDYASAGAR, 1998. An integrated approach for 

the management of red palm weevil Rhynchophorus 

ferrugineusOliv. – A key pest of date palm in the 

Middle East. Sultan Qaboos University Journal of 

scientific Research (Agricultural Science), 3 , 77–83. 

AL SARAI and M. AL ALAWI, M, 2015. Studies on the 

control of Dubas bug, Ommatissus lybicus 

DeBergevin (Homoptera: Tropiduchidae), a major 

pest of date palm in the Sultanate of Oman. (Imperial 

College London,). 

AL SHIDI, R., L. KUMAR, S. AL-KHATRI, M. ALBAHRI, 

and M. ALAUFI, 2018. Relationship of date palm 

tree density to Dubas bug Ommatissus lybicus 

infestation in Omani orchards. Agriculture 8, 64. 

AL-JBOORY, I.J., 2007. Survey and identification of the 

biotic factors in date palm environment and its 

application for designing IPM-program of date palm 

pests in Iraq. University of AdenJournal of Natural 

and Applied Sciences, 11, 423–457. 

AL-KINDI, K.M., P. KWAN, N. ANDREW and M. 

WELCH, 2017. Impact of environmental variables on 

Dubas bug infestation rate: a case study from the 

Sultanate of Oman. PLOS ONE 12, e0178109. 

BLUMBERG, D., 2008. Date palm arthropod pests and their 

management in Israel. Phytoparasitica 36, 411–448.  



32 Latifian et al.,: Study on the role of cultural management on the population density of Dubas bug, … 

Costello, M.J., 2008. Regulated deficit irrigation and density 

of Erythroneura spp. (Hemiptera: Cicadellidae) on 

grape. Journal of Economic Entomology 101: 1287-

1294.  

ENDONGALI, E.L., H.M. KERRA and B.O. GASHIRA, 

1988. Distribution and control of date mite in Libya. 

Arab & Near East plant protection Newsletter, 7: 25. 

FAOSTAT, 2012. Food and agricultural commodities 

production. Available at: http://faostat.fao.org/site 

/567/default.aspx#ancor. Accessed on 29 Apr 2015. 

TAHERDOOST H., 2016. Sampling Methods in Research 

Methodology; How to Choose a Sampling Technique 

for Research. International Journal of Academic 

Research in Management (IJARM), 5. ffhal-

02546796f 

HILL, S. B., 2003. Cultural methods of pest, primarily insect, 

control. Macdonald College of McGill University. 

http://eap.mcgill.ca. EAP pulication.58.  

HOFFMAN, G. D. and D.B. HOGG, 1992. Effect of alfalfa 

water stress on potato leafhopper (Homoptera: 

Cicadellidae) plant preference and oviposition rate. 

Annual of Entomological Society of America. 

85:506–516. 

HOWELL, C.R., SU, W., NASSEL, A.F. ET AL., 2020. 

Area-based stratified random sampling using 

geospatial technology in a community-based survey. 

BMC Public Health 20, 1678  

LATIFIAN, M. 2001. Management Factors Roles in Pest and 

Disease Control. Date Palm and Tropical Fruit 

Research Institute, 1040088 Iran, 32 pp. 

LATIFIAN, M., 2012. The effects of cultural management on 

the lesser date moth (Batrachedra amydraula Myer) 

infestation. Emirates Journal of Food and 

Agriculture. 24(3): 224-229. 

LATIFIAN, M., 2017. A review of date palm integrated pest 

management (Challenges and solutions). Journal of 

Entomological Research, 8: 271-287 

LATIFIAN, M; A. A. RAHNAMA and H. SHARIFNEZHAD, 

2012. Effects of planting pattern on major date palm 

pests and diseases injury severity. International 

Journal of Agriculture and Crop Sciences. 4-19:1443-

1451. 

LATIFIAN, M; A. A. RAHNAMA and M, AMANI, 2014. 

The effects of cultural management on the Date 

spider mite (Oligonychus afrasiaticus McG) 

infestation. International Journal of Farming and 

Allied Sciences. 3 (9): 1009-1014. 

LATIFIAN, M; H. PEJMAN and A. AHMADI, 2006. The 

effects of socio-economic factors in the control of 

date palm pests and diseases in Khuzestan province. 

Journal of scientific agriculture. 29(3): 75-84.Buxton, 

M. A. 1921. Insect pests of dates palm in 

Mesopotamia and elsewhere. Bulletin of 

Entomological Research 22: 287-304. 

LATIFIAN, M; H. PEJMAN, and A. AHMADI, 2006A 

study of the extension factors affecting suitable 

control of date palm pests and diseases. Iranian 

Journal of  Agricultural  Science. 37(2): 155-163. 

MACHACEK, J.E., 1949. An estimate of loss in Manitoba 

from common root rot in wheat. The Journal of 

Agricultural Science. 24: 70- 77. 

MATSUKURA, K. and M. MATSUMURA, 2010. Cultural 

control of leafhopper-induced maize wallaby ear 

symptom in forage maize via early planting dates. 

Crop Protection.  29(12):1401–1405. 

MOKHTAR, A.M., A. NABHANI, and S. Saif, 2010. 

Temperature-dependent development of dubas 

bug, Ommatissus lybicus (Hemiptera: 

Tropiduchidae), an endemic pest of date 

palm. Phoenix dactylifera. European Journal of 

Entomology, 107, 681–685. 

RICHAR, C.E., 1991. National organization promotes IPM. 

Entomologist. 37(3): 136-139. 

SHAH, A., M. NAEEM, M.F. NASIR, M.  IRFAN-UL-HAQ, 

and Z. Hafeez, 2012. Biology of Dubas bug, 

Ommatissus lybicus (Homoptera: Tropiduchidae), a 

pest on date palm during spring and summer seasons 

in Panjgur, Pakistan. Pakistani Journal of Zoology 44, 

1603–1611. 

SOUTHWOOD, T.R.L., 1975. Ecological method. Chapman 

& Hall, Newyork. 391pp. 

SUAREZ, Q.P., J.A. LARSON and B. C. ENGLISH, 1999. 

Modeling farm and off–farm economic linkage of an 

area-wide insect management program on a regional 

http://faostat.fao.org/site
http://eap.mcgill.ca/
http://www.scopemed.org/?jid=137
http://www.scopemed.org/?jid=137
http://www.sciencedirect.com/science/journal/02612194
http://www.sciencedirect.com/science/journal/02612194/29/12


Applied Entomology and Phytopathology: Vol. 88, No. 1, Sep. 2021    33 

economy. The 1999 Annual Meeting, Fargo, North 

Dakota, USA, 11-14 July. pp: 15. 

ZAID, A., P.F. DE WET, M. DJERBI and A. OIHABI, 1999. 

Diseases and Pests of Date Palme. In: Date Palme 

Cultivation, ed. Zaid, A., pp. 223-278. FAO Plant 

Production and Protection Paper No.: 156, Roma. 

ZUKI, I., 1992. The implementation of strategic extension 

campaign of integrated weed management in the 

Muda area. Malaysia. Proceeding of 3rd international 

conference on plant protection in the tropics, Genting 

Highland, Malaysia March. V.6. p. 234-241. 

 


