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INTRODUCTION 
 

Okra crop Abelmoschus esculentus (L) is considered one of the most important vegetable plants spread in most 
countries. Due to its high nutritional value, it represents one of the most widely consumed plants in the world. It 
belongs to the Malvaceae family, which is classified as one of the well-known plant families containing 40 species and 
more than 900 species of plants [1]). Okra pods (okra fruits) play an important role in the human food demand, as 
they are rich in some nutrients such as calcium, potassium, magnesium, and phosphorus and are a source of 
carbohydrates, protein, dietary fiber, vitamins A, B1, and C, and mineral salts. As for the seeds are rich in unsaturated 
fatty acids such as linoleic acid, and therefore, they play a vital role in human nutrition [2, and 3]. 
 
Iqbal et al. [4] mentioned that despite the fact that okra is a crop that is tolerant to harsh conditions, the lack of 
readiness of the elements in the soil and bushes, and poor agricultural practices, there is still an imminent danger in 
achieving optimal yield, and this danger is due to insect pests that affect the okra crop. 
 
The mealybug Phenacoccus solenopsis Tinsley is one of the pests that destroy this crop. which was recently recorded 
as an insect introduced to Iraq. It belongs to the order Hemiptera and the family Pseudococcidae, Also the genus 
Phenacoccus belongs to more than 180 species with a broad spectrum of plant families that reach 154 species of plants 
from 53 families consisting of 20 field and horticultural crops. As for economic families, they prefer some plant 
families, including Malvaceae, belong to the okra plant, in addition to cotton and ornamental plants [5,6, and 7]. P. 
Solenopsis sucks the plant sap from the underside of the leaves, branches, stems and fruiting bodies also causes 
general weakness of the plant and falling leaves as well as damaging the plants through its work on the transfer of 
pathogens to the plant in addition to that it secretes a honeydew that causes the growth of sooty mold and other 
Secondary infections that reduce photosynthesis and reduce the marketing of plant products, the plant may become 

Abstract 

The results of the field study showed the sensitivity of three okra varieties (Hasnawy, Ghazaly and Btera) to the 
cotton mealybug, Phenacoccus solenopsis from the average numerical density of P. solenopsis, the variety Hasnawy 
recorded the highest severity of infection, which amounted to 15.01 nymphs and adults/leaf, followed by the 
variety Btera with an average of 10.59 nymphs and adults /leaf, while the variety Ghazaly recorded the least severe 
infection, and it is the least sensitive variety among the three varieties, with an average of 7.72 nymphs and adults/ 
leaf. This is because Ghazaly contains the lowest content of chlorophyll and moisture percentage of 16.33 mg /g and 
80.41%, respectively, while the Hasnawy and Btera varieties contained 35 and 32 mg /g respectively for 
chlorophyll. In contrast, the moisture percentage was 82.42 and 81.64% respectively. in additions the leaf area of 
the variety Ghazaly is smaller compare with other varieties used in this study. 
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stunted, the leaves will curl and eventually the yield will be significantly reduced [8]. The aims of this study are to 
sensitivity test some varieties of okra approved for cultivation in Iraq by the mealybug Phenacoccus solenopsis, by 
calculating the population density of the insect on the okra varieties and the study of the effect of some plant traits 
morphological and biochemical on P. solenopsis. 
 
Testing the susceptibility of infection with the cotton mealybug P. solenopsis to three local varieties of 
okra crop  
The sensitivity of the three varieties of okra crop (Hasnawy, Ghazaly, and Btera) was tested, and the seeds were 
obtained from the Al-Nahrain Agricultural Office in Al-Najaf Governorate. The field (30 m2) was selected in the village 
of Abu Shareesh in Al-Muthanna Governorate and prepared for cultivation by conducting all necessary agricultural 
operations. It was divided into three replicates, each replicate, including three experimental units, each experimental 
unit consists of 10 okra plants, and the distance between one experimental unit and another is 20 cm. Okra seeds were 
sown on 21/3/2023, and the distance between one seedling and another was 15 cm. The experiment was conducted 
according to the randomized complete block design (RCBD). The insect was transferred from the infected fields of Al-
Younis orchards in Al-Muthanna governorate to the field on date 25/5/2023. The infection was carried out manually 
by transferring an infected plant from the okra plant infected with the cotton mealybug insect to a healthy okra plant. 
The sampling process continued every week for four weeks. 

  
  

Determination of chlorophyll 
The total chlorophyll of the okra crop (Hasnawy, Ghazaly and Btera) was determined according to the technique of 
Harborn (9). (0.5 g) of leaf tissue was crushed with 10 ml of acetone at a concentration of 85%. The solution was 
filtered using filter paper (Wathmann No.1). Then the crushing process was repeated to extract the remaining 
chlorophyll until the color of the tissue became white, after that the total volume of the filtrate liquid was completed 
with acetone to reach 20 ml (10). Absorption was measured with wavelengths 645-663 nm by using a 
spectrophotometer, and then the concentration of chlorophyll was calculated by using the following equation: 
 
Total chlorophyll = 20.2 XD (645) + 8.02 XD (663) (V I am running a few minutes late; my previous meeting is 
running over. W x 1000) 
D645 = absorption value at 645 nm wavelength 
D663 = absorption value at 663 nm wavelength 
V = final volume of filtrate (20 mL) 
W = leaves weight (0.5) g 
  
  
Determination the total moisture content in the leaves 
The fresh weight of 10 leaves measured from each okra crop (Hasnawy, Ghazaly and Btera). Then leaves were dried 
using an oven. The samples were completely dried, and the moisture content in the leaves was measured. 
  
The thickness of leaf's layers 
The anatomical study was carried out in the fresh leaves of okra crop (Hasnawy, Ghazaly, and Btera) collected from the 
field and used the method of cutting by hand cutting for preparing slices according to previously been described by Al-
Khazraji and Aziz (12) with some modifications according to which has previously been described by Al-Gburi et al 
(13). 
  
Measurement of total leaf area: 
Random samples were taken from three local varieties of the okra crop. Each variety was represented by five fully 
developed leaves from each replicate, i.e. the total leaves for each variety were 15 leaves and the leaf area was 
calculated using the Image J program, as shown in the following steps: 1- Photographs of all leaf samples were taken 
with a tape measure or ruler 2- The images were transferred to a computer after installing the ImageJ program. 3- 
From the menu bar in the program, choose File and open the stored images file 4- Select Analyze and then measure 
the leaf area. (14). 

  
Statistical analysis 
Results were statistically analyzed by using An ANOVA analysis. The averages were compared using the lowest 
significant difference LSD at a probability level of 0.05 by using software GenStat12. 
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RESULTS AND DISCUSSION 
 

Susceptibility test of the cotton mealybug Phenacoccus solenopsis infestation on three local okra 
varieties: Hasnawy, Ghazaly and Btera 
 
The results showed, as shown in (Table1), that there was a significant difference in the average numerical density of 
adults and nymphs of P. solenopsis among the varieties included in the study (Hasnawy, Ghazaly and Btera), which 
recorded an average numerical density of 15.01, 7.72, and 10.59 nymphs and adults/leaf. respectively. The least 
significant difference was 2.02 at the probability level of 0.05. There were significant differences among the varieties 
included in the experiment due to the structural, morphological and chemical differences between the okra varieties, 
such as the carbohydrate content of the leaves and the amount of nitrogen, and the softness of its tissues, which 
enables the insect to penetrate and easily infect (15). The content of the leaves of phosphorus and potassium, as it is 
directly related to the occurrence or resistance of infection because its gives the plant tissues rigidity and strength as a 
result of its entry into the formation of cells of the scleral tissue that supports the structure of the plant (16). Also, 
sucking insects are commonly attracted to succulent plants rich in chlorophyll (17, and 18). 
 
 
Table 1: Number density of the average number of P. solenopsis insect on the leaves of three local cultivars of the okra 
crop: Hasnawy, Ghazaly and Btera. 

Varieties Numerical density of the average insect number (nymph and adult/leaf) 

first week second week third week fourth week an average 
Numerical density/week 

Hasnawy 8.5 12.4 17 22 15.01 
Ghazaly 4.2 6.6 8.7 11.3 7.72 
Btera 5.7 8.8 11.9 15.8 10.59 
L.S.D0.05 
 

2.02 

 
Leaf moisture in the three okra varieties  
It is clear to us that there are significant differences in the average percentage of moisture for the leaves of all the 
varieties included in the study (Figure 1), where Hasnawy recorded the highest water content was 82.42%, followed by 
the Btera variety with an average water content of 81.64%, while the lowest average content it was recorded by the 
Ghazaly variety was 80.41%, and the least significant difference was 0.21 at a probability level of 0.05. We conclude 
from the results that the average humidity of the leaves of okra varieties has an effect on the numerical density of the 
insect on the okra crop. Increasing the water content of the plant works to increase the metabolism of the plant and 
the softness of its tissues [19], which makes the plant more susceptible to infection by the cotton mealy bug, and the 
average correlation coefficient for the relationship between the percentage of moisture and the numerical density of 
the insect was 0.96, which is a strong positive correlation (Table 4). 

 
Figure 1: Percentage of moisture in the leaves of okra local varieties: Hasnawy, Ghazaly and Btera 

 



15 
Citation: Hussein Saleh Sawadi Althalieme and Baida Mohsen Hemed Al-Shukri.,2023. Susceptibility of three okra local varieties to infection with 

cotton mealybug, Phenacoccus solenopsis. Eurasian Journal of Agricultural and Environmental Medicine;2(2): pages: 12-18. DOI: 

10.22587/ejaem.2023.2.2.2 

Research Journal of Animal and Veterinary Sciences 

ISSN: 1819-5458 

Total chlorophyll content 
The results shown in Figure (2) indicated that there was a significant difference in the leaf content of total chlorophyll 
between the three okra varieties included in the experiment, where the Hasnawy variety recorded the highest 
chlorophyll content was 35 mg / g, while the variety Btera recorded an average of 32.41 mg/g. The variety Ghazaly has 
The lowest content of chlorophyll in the leaves was 16.33 mg/g. The study of the biochemical characteristic (total 
chlorophyll content) of okra crop varieties showed a strong positive correlation, and the correlation coefficient was 
0.86 between the number of P. solenopsis insects and the total chlorophyll content in leaves (Table 4). This is because 
a plant that contains a high amount of chlorophyll creates a high amount of nitrogenous compounds and 
carbohydrates, which are among the factors most needed by plant-eating insects (20, and 17). In this regard, Al-Sudani 
[21] mentioned that the infestation of the Lantana camara plant with the cotton mealy bug was at a higher rate than 
that of Hibiscus rosa plant. The reason may be the high chlorophyll content of the Lantana camara plant, reaching 
80.75 mg/g, while the chlorophyll percentage of the Hibiscus rosa plant was 58.50 mg/g.  
 

 
Figure 2: Total chlorophyll of three varieties of okra, Hasnawy, Ghazaly and Btera 

 
 
Thickness of leaf's layers among the three okra varieties  
The results of the anatomical characteristics of the leaves of the three varieties in Table (2) showed that there was a 
variation in the rates of epidermal and cortex thickness (Figure 3), which were measured before the infection occurred. 
Where the Ghazaly was significantly superior in the thickness of the epidermal layer compared to other varieties, 
which amounted to 17.88 μm, while the variety Btera amounted to 15.85 μm, and the variety Hasnawy recorded the 
smallest epidermal thickness among the three varieties was 12.36 μm.  
 
The average correlation coefficient for the relationship between epidermal thickness of leaves and the numerical 
density of the insect P. solenopsis was -1, and it is a complete negative correlation (Table 4). As for the thickness of the 
cortex, Ghazaly recorded an average thickness 374.3 μm, while Hasnawy and Btera recorded 305.4 and 349.8 μm, 
respectively. The results showed that there were significant differences between all varieties, as the correlation 
coefficient for the relationship between the thickness of the cortex and the numerical density of the insect P. solenopsis 
was- 0.99  , and it is a complete negative correlation, (Table 4).  
 
This variation is due to the genetic variation of the varieties, which is directly reflected in the morphological and 
histological structure of the vegetative parts of okra [22], which leads to a difference in the sensitivity of the varieties to 
insect pests, including P. solenopsis. One of the defense mechanisms against insects in okra is the morphological 
structures such as the number and thickness of cells, as the number of insects increases on the thin leaves and 
decreases on the thick leaves of the plant [23]. Plant varieties with thick cuticle leaves are less favorable for insect 
infestation [23]. Therefore, tissue thickness can determine the degree of resistance in some crop varieties. 
 
 
 



16 
Citation: Hussein Saleh Sawadi Althalieme and Baida Mohsen Hemed Al-Shukri.,2023. Susceptibility of three okra local varieties to infection with 

cotton mealybug, Phenacoccus solenopsis. Eurasian Journal of Agricultural and Environmental Medicine;2(2): pages: 12-18. DOI: 

10.22587/ejaem.2023.2.2.2 

Research Journal of Animal and Veterinary Sciences 

ISSN: 1819-5458 

Table (2) Thickness of epidermis and cortex of leaves of three okra cultivars: Hasnawy, Ghazaly and 
Btera 

Varieties Epidermis thickness 
micrometer 

Cortex thickness 
micrometer 

Hasnawy 12.36 305.4 
Ghazaly 17.88 374.3 
Btera 15.85 349.8 
L.S.D0.05 2.72 11.84 

 

 
Figure 3:  Cross-section of leaves of okra varieties: Hasnawy (A), Ghazaly (B), and a Btera (C) 4X. 

 
 
Leaf area of three local varieties of okra crop: Hasnawy, Ghazaly and Btera 
The results of the leaf area of three local okra variety: Hasnawy, Ghazaly and Btera (Table 3) showed that there was a 
variation in the leaf area  that were measured before the infection occurred, where Hasnawy was significantly superior 
in the average leaf area compared to other varieties , which amounted to 473.3 cm 2 As for the variety Btera amounted 
to 430 cm2, while Ghazaly recorded the smallest average leaf area among the three varieties, amounting to 382.3 cm2, 
the average correlation coefficient for the relationship between area leaf and the numerical density of the insect was 
0.98, and it is a complete positive correlation, (Table.4). The leaf area plays a major role in the severity of crop 
infestation, and this may be attributed to the dense distribution of the presence of the insect on the leaf with a large 
area, in contrast to leaves with a small area [24].  
 
Table 3: Leaf area for three varieties of Okra: Hasnawy, Ghazaly and Btera 

Varieties leaf area (cm2) 
Hasnawy 473.3 
Ghazaly 382.3 
Btera 430 
L.S.D0.05 7.78 

 
Table 4: Correlation coefficient for some phenotypic and physiological traits in comparison with the numerical 
density of P. solenopsis 

Adjective correlation coefficient link strength 

Epidermis thickness _1.00 Strong negative correlation 
Leaf area 0.98 Strong t positive correlation 
Cortex thickness 0.99-  Strong negative correlation 
Moisture percentage 0.96 Strong positive correlation 
Amount of chlorophyll 0.86 Strong positive correlation 
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CONCLUSION 
  
The results showed in the study offer clear evidence for the population density of the mealybug Phenacoccus 
solenopsis varied among the local okra varieties, Hasnawy, Ghazaly and Btera with different. Depending on the 
mealybug populations and the analysis of the biochemical of the varieties, Ghazaly was classified as a less sensitive 
variety against mealybug. 
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