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Abstract | Mealybug species Drosicha mangiferae (Green) (Hemiptera: Pseudococcidae) has
become a serious pest of many horticultural crops including citrus. Population studies are
important to understand the abundance, life history and estimating extinction probability.
The present study was conducted in three localities (tehsils) of district Sargodha during 2017
to determine the population dynamics of D. mangiferae nymphs and adults on citrus plants.
Results showed that the average population of mealybug nymphs (9.92 individuals per branch)
and adults (14.55 individuals per branch) was higher in Bhalwal as compared to Kotmomin and
Sargodha. The maximum population of nymphs (31.93 individuals per branch) was observed
during April and the adult population was maximum (34.86 individuals per branch) during
May. The nymphs and adults were remained lower in January and February. A positive but non-
significant (P > 0.05) correlation of maximum and minimum temperature was observed with
the nymphal population, while relative humidity showed negative but significant (P < 0.05)
correlation. In case of mealybug adults, temperature had a positive and significant (P < 0.05)
correlation, while relative humidity showed a negative and significant (P < 0.05) correlation.
'The findings of this study could be useful for local citrus growers in devising timely and suitable
control strategies against D. mangiferae infestations on citrus plantations.

Novelty Statement | This research work describes the prevailing population dynamics of mealy-
bug Drosicha mangiferae (Green) (Hemiptera: Pseudococcidae) on citrus plantations of district
Sargodha and worked out its correlation with the abiotic weather factors. The findings of this
study could be useful for local citrus growers in devising timely and suitable control strategies
against D. mangiferae infestations on citrus plantations.
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Introduction

Citrus is an important fruit crop and Pakistan is at 6™
position in citrus production worldwide. It is primarily
produced in Sargodha region of Punjab province (GOP,
2018). The production of citrus fruits is being reduced due

Corresponding Author: Muhammad Zeeshan Majeed

zeeshan.majeed@uos.edu.pk

to the attack of various insect pests and plant pathogens.
Mealybugs (Pseudococcidae: Hemiptera) are destructive
pests of a wide array of horticultural crops and cause
considerable losses annually. These are phloem-feeding
insects that suck sap from different plant parts such as
from tender shoots, twigs, leaves, immature fruits, roots,
trunks and stems (Williams and Willink, 1992). More
than 300 species of mealybugs belonging to 50 different
genera have been reported in Southeast Asian countries
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infesting many crops including citrus, mango, grape,
pineapple, banana, cotton, tomato and okra etc. (Williams
and Willink, 1992; Sirisena ez a/., 2013).

Drosicha mangiferae (Green) (Hemiptera:
Pseudococcidae), commonly known as mango mealybug,
is one of the most destructive species in Indo-Pak regions
(Downie and Gullan, 2004; Gundappa and Shukla, 2018).
Besides mango as a host plant, it has been found on many
other agricultural and horticultural crops. This species has
been reported as destructive pest of citrus crop in Pakistan
for last decade (Ahmad ez a/.,2018). It causes considerable
qualitative and quantitative loss to the production of citrus
(Tahir ef al., 2015; Afzal ef al., 2018).

Population dynamics of insects depend on the
interaction between species, host plants availability and
the environmental conditions of their associated habitats.
Population dynamics or abundance of insect pests are
greatly affected by various factors such as biotic and abiotic
factors including weather conditions that impact the
morphology and physiology of insects and their adaptation
to the environment (Karl ez a/., 2011; Nyamukondiwa ez
al., 2013). The optimum climatic conditions for normal
growth and development and abundance of insects directly
impact habitat suitability. Temperature is the main factor
across other abiotic stresses which impact the prevailing
population dynamics or abundance of insects (Régniere
et al., 2012). Temperature can play a role in enhancing
or decreasing the mortality and fecundity rate and the
suitability of host plants (Finlay-Doney and Walter,
2012). Hence, different biotic and abiotic factors such
as temperature, relative humidity, food availability, and
interaction among insect species may aftect the population
or abundance of insect pests in the field (Danks, 2007,
Konopka ez al., 2013; Milosavljevi¢ ez al., 2016; Tetsuo ez
al., 2018; Barretto ez al., 2019).

Studying prevailing incidence and population
dynamics of a pest will allow for devising its timely and
effective control. It is therefore important to study the pest
population dynamics during the crop growing season and
creating a benchmark that could be helpful for the crop
producers, researchers and consultants for the effective
management of insect pests. The objective of this study
was to assess the population dynamics of mealybug D.
mangiferae in citrus orchards of district Sargodha.

Materials and Methods

Collection sites and sampling protocol

'Three localities (main citrus growing tehsils of district
Sargodha) i.e., Bhalwal (32°16'49.7”N:72°53’37.4’E),
Kotmomin (32°10°52.3’N:73°01’56.6’E) and Sargodha
(32°03’37.2”N:72°43’54.4’E) were selected from district

Sargodha (Punjab, Pakistan). Three orchards were
selected from each locality. Five points method was used
for sampling in which an orchard was divided into four
quadrants and one plant from each quadrant and one from
the center was selected. Thus, five plants were selected from
each orchard. A total of four branches (30 cm long apical
twigs) were selected from each plant (one on each of the
four sides of plant canopy) and the population of mealybug
nymphs and adults was counted. Sampling was done on
weekly basis. Data regarding weather parameters were
collected from the Pakistan Metrological Department,
Sargodha.

Statistical analysis

Data were recorded on weekly basis during 2017
starting from early January to the end of June. Data were
subjected to factorial analysis of variance (ANOVA)
keeping locations and months as the main factors. Means
were separated using Tukey HSD all pair-wise comparison
test at standard level of significance (a = 0.05). Moreover,
correlation coeflicients and regression analysis were also
performed to determine the correlation of the mealybug
population with the prevailing weather factors i.e., with
average maximum and minimum temperature and relative
humidity. Statistical interpretation of data was done with
Minitab 16.1 software.

Results and Discussion

This study was conducted to assess the prevailing
dynamics of mealybug D. mangiferae in t citrus orchards of
Sargodha district which is the hub of citrus production in
Pakistan. The maximum population of mealybug nymphs
(9.92 individuals per branch) was recorded in Bhalwal
and Kotmomin (9.55 individuals per branch) compared
to the Sargodha region (6.74 individuals per branch). A
significant difference (P < 0.05) was recorded in the adult
population among three different localities. The adult
population was higher (14.55 individuals per branch)
in Bhalwal, followed by 12.45 individuals per branch in
Kotmomin and 10.85 individuals per branch in Sargodha
(Figure 1).

According to results, no considerable population
was observed during the month of January. Nymphal
population started to appear in February and gradually
increased from an average population of 7.36 individuals
per branch in March to its peak (31.93 individuals per
branch) during April and again started to decrease during
the month of May. The minimum population (i.e., 0.78
individuals per branch) of nymphs was observed during
June. The population of mealybug adults started to
increase during the month of April (26.64 individuals per
branch) and the maximum population (34.86 individuals
per branch) was recorded in May (Figure 2).
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Figure 1: Abundance (mean individuals + SE) of
nymphs and adults of mealybug Drosicha mangiferae
on citrus plants in different locations (tehsils) of
district Sargodha. Different letters at bar tops indicate

significant difference among treatments (HSD at P <
0.05).

Regression analysis showed that all abiotic factors
had a non-significant (P > 0.05) correlation with the
nymphal and adult population of mealybug. Maximum
and minimum temperature showed 35.0 and 17.9% role
in the nymph population, while relative humidity showed
60.03%. However, the combined effect of all factors
showed 86.5% correlation with the nymphal population
(Figures 3 and 4). Maximum (r = 0.598) and minimum
temperature (r = 0.423) had positive and non-significant
(P > 0.05) correlation with the mealybug nymphs but
relative humidity showed a negative and significant (r =
-0.774) correlation. In case of adults, maximum (r = 0.837)
and minimum temperature (r = 0.812) showed positive and

significant relation (P < 0.05). While, humidity showed a
significant and negative (r = -0.802) correlation with adult
population (Table 1).

Figure 2: Abundance (mean individuals + SE) of nymphs
and adults of mealybug Drosicha mangiferae on citrus
plants in district Sargodha recorded in different months
of 2017. Different letters at bar tops indicate significant
difference among treatments (HSD at P < 0.05).

'The population of D. mangiferae mealybugs was found
higher in Bhalwal and Kotmomin tehsils. This species (D.
mangiferae) is an important pest of mango trees (Waheed
et al., 2014; Kumar, 2016) but has also been damaging
the citrus plants from last decade (Tahir ez 4/, 2015;
Afzal et al., 2018). The population of mealybugs increased
during the month of March and April. The increase in
population also strongly depends upon prevailing weather
factors. Suresh ez al. (2010) showed that the population
of mealybugs in Tamil Nadu was highest in the month

Figure 3: Relationship of nymphal population of mealybug Drosicha mangiferae with the prevailing maximum
temperature ("C), minimum temperature (°C) and relative humidity (%).
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Figure 4: Relationship of adult population of mealybug Drosicha mangiferae with the prevailing maximum
temperature (°C), minimum temperature (°C) and relative humidity (%).

of June and after June the population gradually decreased.
Some previous studies showed a significant positive
correlation of temperature and a negative correlation of
relative humidity with the prevailing population dynamics
of mealybugs (Suresh ez al, 2010; Chakraborty ez al,
2015; Ghafoor, 2021). Ghafoor (2021) showed that the
first instar of mealybug (D. mangiferae) started to move up
on the citrus plants during the first week of February and
there was an increase in nymphal population on the plant
canopies in the month of March.

Table 1: Correlation coefficients (r) among the mealybug
population and prevailing abiotic (weather) factors.

Weather factors Mealybug = Mealybug
nymphs adults
Maximum temperature(°C) r=0.599 r=0.838*
Minimum temperature (°C) r=0.423 r=0.813*
Relative humidity (%) r=-0.775* r=-0.802*

* Significant at P < 0.05.

'The population of nymphs started to appear when the
maximum temperature was less than 20°C. It increased with
the increase in temperature and the maximum nymphal
population was observed when the temperature was above
25°C but the increase in population was up to a certain
temperature. The mealybug population started to decrease
at 30°C. In case of minimum temperature, the population
of nymphs started at about 10°C and gradually increased
along with the temperature. The nymphal population of
mealybugs had a significant and negative correlation with

the prevailing relative humidity. The population increased
with the decrease in relative humidity. The nymphal
population was started to appear when relative humidity
was about 50% and reached its maximum when relative
humidity was about 30% or lower than 30%. The adult
population was observed when the temperature was about
10 to 25°C. There was an increasing trend in the adult
mealybug population with the increase in temperature
and the maximum population was observed when the
temperature was above 35°C but this increase in population
was up to a certain temperature. The population started
to decrease when the temperature rose above 35°C. Adult
population of D. mangiférae exhibited similar behavior
towards relative humidity. According to Cid e a/. (2010),
the active period of citrus mealybug (Planococcus citri) in
northwestern Spain starts from June and peaks in August
when the prevailing mean temperature is about 20°C and
remains until December. Similarly, Chakraborty ez al.
(2015) showed that the population of mealybugs had a
significant positive correlation with high relative humidity,
low temperature, and temperature gradient.

Understanding the incidence and prevailing dynamics
of insect pests can provide baseline information helpful
in the management of these pests. Different factors may
affect the population of insect pests and their spatial
abundance. Hence, the information about the population
dynamics of mealybugs in citrus orchards would be helpful
in the effective control of mealybugs’ infestation on citrus
plantations in district Sargodha.

June 2022 | Volume 37 | Issue 1 | Page 26



Prevalence of Mealybugs in Citrus Orchards of Sargodha

Conclusions and Recommendations

In brief, overall study results show that the population
of D. mangiferae mealybugs appears in mid-February and
remains higher during the months of April and May in
citrus orchards of district Sargodha. Keeping in view the
appearance and peak population trends of mealybugs in
the study area, this study could aid in devising timely and
effective control strategies for an effective management of
this insect pest in citrus orchards and nurseries.
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