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Abstract
The mango mealy bug, Drosicha mangiferae population was studied during 2017-2018 at Malda District,
West Bengal. The climatic parameters play a decisive role in determining the abundance and distribution
of pest population. The observation on natural higher infestation of mealy bug was showed mango tree,
besides this also on alternative host plants of guava and custard apple. The mango mealy bug first
appeared on 7 SMW. Its population increased gradually and maximum population was noted at about 15
to 17 SMW in relation to the development of mango fruits in the orchard, afterwards its number
decreases mostly from 18 SMW to 20 SMW. The present work was found correlation between mealy bug
populations with climatic parameters. The mealy bug population was showed significantly positive
correlation with minimum temperature and relative humidity gradient whereas, significant negative
correlation with minimum relative humidity. The present works in near future will further developed an
insect pest forecast model based on meteorological variables that help in the pest management programs.
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Introduction
India is predominantly an agriculture based country with more than two thirds of its population
living in rural areas. Agriculture contributes 29.4 % of Indian gross domestic product and also
provides working for 64 % of the country’s workforce (Rao, 2004) [19]. Mango (Mangifera
indica L.) is one of the world`s most important cultivated tropical fruits that are grown in
India. World production of mango was about 28.5 million tonnes accounting for nearly 50% of
the world tropical fruit production (Ambele et al., 2012) [1]. Bengal concerns 70-80 thousand
hectares of mango cultivation field sharing 44% of the total area occupied for food crop
cultivation of the state (Bhattacharyya, 2014) [6] and Malda tops the list within the state with an
annual net production of about 270 thousand tons (Anonymous, 2017) [2]. Insect pests are the
major threat to underscore the mango production (Ishaq et al., 2004) [13]. Grossly 400 insects
and non-insect mango pests with economic importance are recorded from Indian subcontinents
(Sengupta et al., 1957) [21]. The mealy bug species cause considerable economic damage to
agricultural and horticultural plants (Arif et al., 2002) [3]. Mango mealy bug, Drosicha
mangiferae, is the serious, dilapidating, polyphagous, dimorphic and notorious insect pest of
mango orchards in Indian sub-continent (Rao et al., 2006) [18]. Mealy bugs are so named
because many of the known species are covered in a whitish ‘mealy’ wax, which helps to
retard the loss of water from their soft bodies. Damage to mango plants is due to the sucking of
‘cell sap’ from tender leaves, stem, inflorescence and even from the growing mango fruits and
make it unfit for human consumption (Bhagat, 2004) [5]. Moore (2004) [16] reported that in
West Africa, infestation of mealy bug rendered 50-90% mango fruit loss (Karar et al., 2013)
[14]
had observed that mealy bug ranked second pests in consideration to damage to mango
after leafhopper and causes damage up to 50%.
The climate as an extrinsic integrative factor plays a crucial role in determining the abundance
and distribution of insect pest population. Singh et al. (2009) [23] had observed that abiotic
factors are believed to be responsible for pest population dynamics. Hatching and
transformation of different stages of life cycle depend on certain environmental condition. The
mealy bug female deposits eggs in the cracks in the soil in the month of April-May
(Chowdhury, 2015) [8] that remain in diapauses from May to middle of December (Sen and
Prasad, 1956) [20] and hatched in the last of December sometimes extending up to January
(Srivastava et al., 1973) [24] depending upon the climatic factors (Ashfaq et al., 2005) [4].
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First instars nymphs were noted during December to
February, second and third instar during February to midMarch and from March to April and then became adults.
Alteration of environmental factors may effect on their life
cycle thereby effecting time of infestation. The present study
was investigating the alternative host plant of D. mangiferae,
incidence of mango mealy bug with standard meteorological
weeks (SMWs) and relation of mealy bug with climatic
factors. This study may be used as an effective tool to
forewarn the mango mealy population and prevent fruit loss
by efficiently planning control measures well in time.

diagonally in the field. To study mealy bug incidence, count
and record the number of both nymphs and adults on five
randomly selected fruits/leaves/twigs per plant. In orchard,
trees, from each corner of the field and from the centre of the
orchard are randomly observed. Number of mealy bug
infested panicles or shoots are visually counted during fruit
season.
The mango trees of about 5-15 years old are inspected starting
from the fruiting season. All the parts of the tree (i) bark (ii)
leaf (iv) twig (iv) stem and (iv) fruits are periodically
inspected. Averages of all the observations are considered.
Special attention was given to record mealy bugs on the
inflorescence or flower panicle where these pests infest most.

Materials and Methods
Place of observation: Incidence of D. mangiferae was
recorded from three sites that are separated from nearby site
by about few kilometres apart and have mostly same mango
cultivar. Villages are located within Malda district of West
Bengal. The villages are Tripajani (Kotwali) (latitude 25.04,
longitude-88.10) (ii) Manikpur, Lakshmipur (Kazigram)
(Latitude 25.01, Longitude 88.07) (ii) Sonatala (Amriti)
(Latitude 25.03, Longitude 88.06) was studied (Fig. 1).

Mean number of D. mangiferae population
N1 + N2 + N3 + ⋯ … … … . +Nn
Total number observation /Number of panicle observed
Where, N is the number of mealy bug in each observation
Statistical analysis: The data are analyzed using KyPlot
version 2.0 beta 15 (32 bit) and Microsoft Office Excel 2007
statistical analysis.

Agro-climatic conditions of the experimental area: The
climate was warm and temperate. The annual rain fall during
the period of study was varies, the maximum rainfall occurs
during the rainy months of June to September about more
than 80% of the total rain fall. The annual average day night
temperature ranges from 21.5 to 31.2 oC, even as high in
April-May and lesser in January. The relative humidity was
high in the air throughout the year.

Result
Record of alternative host plant: Field survey and
observations conducted during 2017 and 2018 showed that the
mango mealy bug invariably found on cultivated fruits. Two
host plants of mealy bug have been observed and identified
belonging to different botanical family. These alternative host
plants are represented by their systematic position in Table 1.

Period of observation: Different orchards from each
experimental village were considered for survey of D.
mangiferae population which was carried out for two
consecutive fruit season i.e. 2017-2018. Orchards are
inspected on every Standard Meteorological Week (SMW)
during mango growing season in the basis of pests.

Observation on gross dynamics of mealy bug incidence:
Descriptive explanation of the climatic parameters during the
experimentation period 2017-18 had evicted in Table 2 and
Fig. 3. During winter season, the overall dynamics showed
that mealy bug first appeared at about 7 SMW and the
population was very low. Then Population was increased
gradually and up to 11 SMW nearly remained free from D.
mangiferae infestation. The extent of infestation was
moderate at about 12 SMW. The dynamics pattern showed
three peaks at 12 SMW, 15 SMW and 17 SMW respectively.
High number of adult population was noted from 14 SMW
maintained nearly up to 16 SMW, but maximum peak
population was attained during 15 SMW in relation to the
development and maturation of mango fruits. Afterwards the
population decreases mostly from 18 SMW to 20 SMW
(Fig.4). In regression, the R2 coefficient of determination is a
statistical measure of how well the regression predictions
approximate the real data points. A value of R2 of 1 indicates
that the regression predictions perfectly fit the data.

Experimental parameters: Climatic parameters like
maximum temperature (Tmax), minimum temperature
(Tmin), average temperature (Tavg), temperature gradient
(Tgr), maximum relative humidity (RHmax), minimum
relative humidity (RHmin), average relative humidity
(RHavg), relative humidity gradient (RHgr), rain fall (Rfall),
rainy days (Rdays) was recorded by conventional agroecological techniques. Maximum (Tmax) and minimum
temperature (Tmin) was recorded by thermometer (Lutron
TM-947SD. While relative humidity (RHmax and RHmin)
was registered by humidity meter (Lutron HT-3007SD).
Duration of rainfall (Rfall) and rainy days (Rdays) was
estimated by rain gauze.
Record of alternative host plant: Survey was made in the
selected study area and some alternative host plant was also
identified in consideration with principal host plant of the
mango mealy bug. Observations were recorded by weekly
visited the plants. The host plants are identified by visually
with their vegetative property (Fig. 2).

Characterization of the incidence of mango mealy bug in
different SMW: In 2017, the mango mealy bug population
increased gradually after 10 SMW and maximum population
reached on 15 SMW under different dates in relation to the
appearance of mango fruit in the orchards. Here the regression
value y = -0.281x2 + 4.261x – 3.259 and R2 is 0.684
signifying a very definite significant and positive level of
population growth. The regression equation indicated that the
variability of incidence of mealy bug infestation could be
explained up to 68.4 percent (R2 = 0.684) (Fig. 5).
In 2018, the mango mealy bug population and maximum

Observation on mealy bug incidence: Surveillance on pest
occurrence in the field is commenced soon after the
appearance of the flower spikelet. Counting was done at
weekly intervals thereafter by walking across the field and
after selection of 20 trees/acres randomly that are chosen
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population were noted at about 16 SMW in relation to the
development of mango fruit in the orchards. The regression
equation indicated the variability of mealy bug infestation was
up to 65.4 percent (R2 = 0.654) (Fig. 6).
In average of both the years of study, it was observed that the
mealy bug activity followed somewhat similar trend in both
the crop seasons of 2016-17 and 2017-18. On average of the
subsequent two years data maximum number of mealy bug
population was recorded in 15 SMW. The regression equation
indicated the influence of weather variables on mealy bug
incidence was 70.2 percent (R2 = 0.702) (Fig. 7).

mangiferae population with the climatic factors indicating the
level of significance. Overall for the years 2017 to 2018,
correlation studies revealed that the mealy bug population
showed significantly positive correlation with Tmin (0.537)
and RHgr (0.732). Whereas, mealy bug population had
significantly negative correlated with RHmin (-0.515). In
addition to this, D. mangiferae population has moderately
positive correlations with Tmax (0.461), Tavg (0.455),
RHmax (0.392) and RHavg (0.334). On the other side, mealy
bug population moderately negative correlations with Tgr (0.429); very non-significantly negative correlated with Rfall
(-0.097) and Rdays (-0.159) respectively (Table 3).

Correlation study: Correlation coefficient of incidence of D.

Fig 1: Map showing the location of the study area at Malda District of West Bengal

Fig 2: Host plants of mealy bug (a) on custard apple (b) on guava plant (c) on bark of mango tree (d) on internodes of stem (e) mealy bug on
dried mango twig (e) on peduncle and growing mango fruit
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Fig 3: Descriptive explanation of climatic parameters and mealy bug dynamics

Fig 4: Mean seasonal incidence of mealy bug during the period of observation in relation to standard meteorological week

Fig 5: Mango mealy bug incidence with different SMW in 2017
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Fig 6: Mango mealy bug incidence during different SMW in 2018

Fig 7: Mango mealy bug incidence during different SMW in average of 2017 and
Table 1: Relative incidence of the alternative host plants of mealy bug
Common name
Guava
Custard apple

Order
Myrtales
Magnoliales

Family
Myrtaceae
Annonaceae

Genus
Psidium
Annona

Scientific name
P. guajava
A. reticulate

Table 2: Mango mealy bug population with respect to climatic parameters
SMW
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Tmax
29.4
30.9
32.9
33.6
34.9
37.1
37.5
38.1
38.6
36.7
37.4
39.7
39.5
36.8

Tmin
17.4
17.9
18.3
20.4
24.2
22.5
24.3
25.7
27.3
24.6
26.8
27.8
26.4
23.5

Tavg
23.4
24.4
25.6
27.0
29.6
29.8
30.9
31.9
32.9
30.7
32.1
33.7
33.0
30.2

Tgr
12.0
13.0
14.6
13.2
10.7
14.6
13.2
12.4
11.3
12.1
10.6
11.9
13.1
13.3

Climatic parameters
RHmax RHmin RHavg
78.1
58.2
68.15
77.0
59.4
68.2
74.74
55.7
65.22
77.2
55.1
66.15
78.0
56.3
67.15
80.2
51.2
65.7
78.5
54.8
66.65
79.2
52.75
65.97
76.2
53.25
64.72
84.9
57.2
71.05
90.2
59.7
74.95
80.6
58.2
69.4
78.0
59.1
68.55
79.1
58.2
68.65
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RHgr
19.9
17.6
19.04
19.1
21.7
29.0
23.7
26.45
22.95
27.7
30.5
22.4
18.9
20.9

Rfall
2.5
0.4
0.0
0.0
0.0
0.2
0.0
0.0
0.0
1.4
3.5
0.0
0.0
2.5

Rdays
1
1
0
0
0
1
0
0
0
1
2
0
0
2

Mealy bug individuals /twig
4.5
4.7
5.4
5.9
8.1
10.4
10.7
14.5
16.9
13.4
13.3
8.4
2.9
0.9
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Table 3: Correlation matrix showing correlation coefficient of incidence of D. mangiferae population with climatic factors indicating the level
of significance
Tmax
Tmax
1
Tmin
0.923*
Tavg
0.981*
Tgr
0.335
RHmax
0.319
RHmin
-0.236
RHavg
0.125
RHgr
0.481
Rfall
-0.098
Rdays
-0.039
Mealy bug
0.461
(*) Significant at 5% level

Tmin

Tavg

Tgr

RHmax

RHmin

RHavg

RHgr

Rfall

Rdays

Mealy bug

1
0.981*
-0.052
0.445
-0.089
0.278
0.526*
0.186
0.015
0.537*

1
0.145
0.326
-0.167
0.153
0.462
0.047
-0.028
0.455

1
-0.551*
-0.391
-0.594*
-0.279
-0.576*
-0.151
-0.429

1
0.315
0.882*
0.777*
0.528*
0.614*
0.392

1
0.725*
-0.323
0.532*
0.508*
-0.515*

1
0.403
0.641*
0.696*
0.334

1
0.297
0.302
0.732*

1
0.861*
-0.097

1
-0.159

1

condition mealy bug population was fallen down. Matrix
analysis of important climatic factors leads to determine the
relative dynamic of the mealy bug population. As most of the
climatic factors are interdependent, any change of single
climatic factor will lead to multiple effects on pest structure.
The present study on mango mealy bug was undertaken to
develop some suitable models to know the dynamics of insect
pests in relation with meteorological variables namely
temperature products, relative humidity products, rainfall, and
rainy days of the precedent insect pests so that active period
may be ascertained for forewarning to avoid the mango fruit
loss caused by the infestation of the insect pests.

Discussion
These wide ranges of host plants offer shelter for mealy bugs
and maintain their population. Bhau et al. (2017) [7] had
enlisted a number of host plants like Tomato, Mulberry,
Mango, Guava, Lemon, Grape, Papaya, Custard Apple etc. as
the host plant for mealy bug. The present findings are in
conformity with the results obtained by the Wih and Billah
(2012) [26] mango mealy bug attack on a variety of crops.
Dhawan et al. (2009) [9] and Nagrare et al. (2009) [17] were
recorded and stated that mango mealy bug, D. mangiferae
attacks on a dangerous level for mango crop. Present finding
related to the impact of the agro-ecological parameters such
as temperature, rainfall, and relative humidity greatly
influence the outbreak of the insect population as observed by
Heong et al. (2007), [12] Yadav et al. (2004) [27] and Tanwar et
al. (2007) [25]. In the present study, the high nymphal
population during month of April could be mainly due to high
temperature and relative humidity that reflects dry climatic
conditions conformity with Kumar et al. (2009) [15] and Singh
et al. (2010) [22]. Present observation is also in agreement with
Dwivedi et al, (2003) [10] who had also recorded the seasonal
incidence of mango mealy bug in relation to mean
temperature and humidity. Yadav et al. (2004) [27] had noted
that the highest population of mango mealy bug was recorded
on April when average temperature and relative humidity was
27.43°C and 46.57%, respectively. In present observation
average temperature and relative humidity was 31.6°C and
67% partly supported by Yadav et al. (2004) [27]. Hala et al.
(2011) [11] had observed that the mango mealy bug
populations were affected mainly temperature variations and
to a lesser extent by humidity. The present study explained
that incidence of mealy bugs has a highly significant positive
correlation with minimum temperature and relative humidity
gradient. On the other side mealy bug incidence has
significant negative correlation with minimum relative
humidity but moderate negative correlation with gradient
temperature.
Seasonal dynamics of incidence of mealy bug was highly
significant in all the cases. Mealy bug incidence significant
(R2 = 0.684) with climatic factors with observed SMW during
2017, (R2 = 0.654) in 2018 and (R2 = 0.702) in average of the
two years. So, average year data of 2017 and 2018 best
signify the effect of climatic factor on seasonal incidence and
abundance of mango mealy bug population. In consideration
to climatic variables, mealy bug incidence was peaked during
15 SMW as because the climatic condition favoured the crest
population of mealy bug. As the temperature increased the
mealy bug population was found to increase but in extreme

Conclusion
The present study on biology of mealy bug, Drosicha
mangiferae give the understanding of mode and degree of its
population growth. The presence of large alternative host
range of mealy bug causes its persistence throughout the year,
makes them a great threat in agricultural fields. Mango crop
of Malda District is attacked by wide variety of insect pest.
Mango mealy bug is one of the major threats to the mango
production of Malda District, some extent which is related to
climatic factors. Present study revealed that climatic factors
have relation to the mealy bug population. Present work can
be considered as the bench mark for the construction of pest
calendar for future warning and will be helpful to prevent
mango crop loss.
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