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Alphonso mangoes get the special characteristics that make them a favorite in the
international market, due to the peculiar soil and climatic conditions of this region. India is the
largest producer of Mango i.e. about 30% worldwide (Joshi et al., 2016). However, about 67,749
hectares of land in Ratnagiri district is under Mango canopy as per (Census, 2011). The Mango is a
cash crop at almost all nine Tehsil viz. Mandangarh, Dapoli, Khed, Chiplun, Guhagar, Ratnagiri,
Sangameshwar, Lanja and Rajapur of Ratnagiri district. Therefore, the study of the situation for
mango production and challenges in front of farmers in the Ratnagiri district is more interesting.
Mango crop concentration map (Figure 3) showing area covered under mango plantation in Ratnagiri
district, Maharashtra.
Ratnagiri district is situated on the west coast of Maharashtra state and it is geographically
positioned between latitude 16059’0” N and Longitude 73017’0” E and at the altitude of 11m (Figure
1). According to census 2011 total geographical area of Ratnagiri is 8326 Km; adjacent districts of
Ratnagiri are viz. at North Raigarh, South Sindhudurg, at East Sahyadri ranges and beyond that
Kolhapur, Satara, and Sangali District, whereas at Westside there is the Arabian Sea.
The livelihood of people on Mango production:
The Mango is the cash crop of Ratnagiri District. The economy of the rural community is
significantly dependent upon Mango production and other agricultural products like rice, cashew,
coconut, banana, and areca nut. Some Mango growers (low-income rural people) are not having land
for the plantation of mango trees; such people are taking orchards on a contract base for a certain
period. They are giving a pre-decided cost of the orchard to landowners and the remaining benefit is
enjoyed by the farmer who is taking such orchard for the cultivation and management for a certain
period. The persons who are taking such orchards on contracts are called "Amba Bagayatdar" in the
local language. If any extreme climatic events occur then this low-income people group got
unbearable economic losses (Vinesh et al., 2011).

Figure 1: Showing basic location map of the study area
Mango Crop Concentration at the study area:
As discussed earlier, almost all nine Talukas from Ratnagiri producing mangoes on a larger or
smaller scale accordingly. Talukawise horticultural secondary data is acquired from (SocioVolume 2 – Issue 5 [May 2021]
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Economic Abstract of Ratnagiri District, 2012). This data is further processed for the calculation of
crop concentration value for mango. The index for determining the concentration of Mango crop
calculated by using Bhatiya’s formula as follows (Dhanaji & Dhanaji, 2010).

Figure 2: Bhatiya’s formula for crop concentration value of mango crop
The data from Table 1 revealed that the highest concentration values of the Mango crop are in
Ratnagiri taluka (1.922) next to that Rajapur (1.122) Mandangarh (1.047), Lanja (0.913), Chiplun
(0.799), Sangameshwar (0.77), Dapoli (0.762) and lastly at Khed (0.671) (Figure 3 and 4). The
legend is considered on the map with five concentration indexes viz. very low concentration, low
concentration, moderately concentration, high concentration, very high concentration. Mango is
exported to the overseas countries from Ratnagiri district hence by considering this potential
Ratnagiri district, Maharashtra is selected for the impact assessment of chemical pesticides on mango
ecology.
Table 1: Mango crop concentration at study area (Ref. the Year 2012-13)
Mango crop Concentration (Area in Hectare)
Name of Taluka
Mango Banana Other fruits Total
Conc Value
Mandangarh
5789
5
8635
14429
1.047
Dapoli
6467
0
15621
22088
0.762
Khed
5891
2
16993
22886
0.671
Chiplun
6245
50
14126
20421
0.799
Guhagar
4989
7
9662
14658
0.888
Ratnagiri
17566
4
6300
23870
1.922
Sangameshwar
6452
30
15401
21883
0.77
Lanja
5996
9
11111
17116
0.913
Rajapur
8354
0
11053
19407
1.122
Total
67,749
107
1,08,902
1,76,758
(Source: District Socio-economic abstract 2012-13)
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Figure 3: Mango crop concentration at study area Ratnagiri District
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Figure 4: Area under Mango canopy (Computed by Author)
Pest from high altitudes are expected to shift as per as physiographic distribution of crops are
concerned (Ameden & Just, 2001). There are mainly two races of Mango. One is Indian race and the
other is South East Asia. Indian race can't tolerate humidity rather it gives rise to the development of
powdery mildew and anthracnose. However, the southeast Asian race can tolerate excess humidity
and it resists the development of powdery mildew (Griesbach, 2003).
Pests observed in the field
The data are obtained from the interview of a local mango grower in the study area. The
mango pests include mango aphid, mango hopper, thrips, spiders, beetles, ladybird beetles, fruit fly,
mealybug, stone weevil, shoot borer, leaf gall fly, leaf-eating caterpillar, mango blossom midge, red
ants, leaf weber, mite, mango scale insect, bark eating caterpillar, stem borer, leaf-eating weevils,
leaf-cutting weevils, leaf miner, etc.
Pest on the field was observed and recorded. During the study of a single orchard; five trees were
observed for insect infestation.
Beneficial insects on the field
There is some beneficial insect viz. Ladybird, Hoverflies, Chrysopids or green lacewings, and
spiders, etc. These insects eventually feed on different harmful pests and hence naturally the pest
population is controlled (National Institute of Plant Health Management AESA Based IPM Report,
2014) (Griesbach, 2003). Beneficial insects found at mango orchards during the survey are red ants,
spiders, ladybirds, butterflies, chrysopids, hoverflies, etc. These insects are destroyed from the farm
after the application of chemical pesticides.
 Ladybird feeding on hopper nymphs, aphids, mealybugs, and scale insects.
 Hoverflies or Syrphids feed on soft-bodied nymphs of hopper, aphids, and mealybugs, etc.
 Chrysopids or green lacewings: these insects usually feed on harmful insects such as aphids, eggs
of lepidopterans, and other soft-bodied insects (Surveillance, 2012).
 Lacewing also feeds on immature leafhopper (S. E. S. C. & H., 2004).
Frequently occurring diseases
The diseases found on the Mango orchards in the study area are viz. Powdery mildew,
Anthracnose on fruit, Bacterial leaf blight, sooty mold, Mango malformation, floral malformation,
Dieback, etc.

Volume 2 – Issue 5 [May 2021]

P a g e | 44

Identification of diseases
The diseases observed in the study area are identified by using online available material viz.
NICRA team of Mango pest surveillance (Surveillance, 2012) and (Griesbach, 2003).
Powdery mildew of mango
The leaves, inflorescence, fruits are with fungal mycelium due to which it appears white. This
disease occurs usually at the time of flowering and fruiting (Hort/2005/154, 2006), (Acema Dan et
al., 2016).
Anthracnose of leaves
In the case of this disease newly emerged leaves appeared with the small dark brown/black
spots, withered tips, and twigs undergo blight. The panicles turned black and wither. No, any fruit
setting takes place when the whole inflorescence is damaged and caught up by severe infection
(Acema Dan et al., 2016) (E., 2004) (Hort/2005/154, 2006).
Anthracnose of fruits
Anthracnose of fruit cannot be identified until it ripens. On ripening due to infection of this
disease before or after picking brown to black decay spot appeared on the fruits. Sometimes
premature fruits drop down from trees. The infection may lead to developing cracks on the skin of
fruits which extends up to the pulp of mango. Lesions are developed on the fruit skin in wet
conditions with pinkish-orange colored spore masses. The infection may also get from the injured
portion of the fruit then slowly this spread over the whole fruit; the whole mango turns from dark
brown to black in color and complete fruit rots in 2 to 3 days (E., 2004) (Hort/2005/154, 2006)
(Acema Dan et al., 2016).

Figure 5: Anthracnose on ripe fruit found at the study area
Bacterial leaf blight
This disease occurs on the leaf of mango having lesions dark brown or black surrounded with
the yellowish circle either on the lower side or sometimes on both sides of the leaf. Cankers on
petioles raised and these are dark brown to black. The twigs and branches appeared with longitudinal
fissures (E., 2004) (Hort/2005/154, 2006) (Acema Dan et al., 2016).
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Figure 6: Bacterial leaf blight observed at the study area
Sooty mould
The surface of leaves, stems, and fruits is covered with black velvety covering. The mycelia
present on the surface only and do not penetrate the tissue of the host. Due to this superficial black
covering tree looks black, which also affects the photosynthetic activity of the tree.

Figure 7: Sooty mould found in the study area
Mango malformation
The malformation mainly is two types – Vegetative malformation and floral malformation
Vegetative malformation: The malformation of young seedlings and plants. Affected plants
develop swollen abnormal vegetative growth of the plant with short internodes. Leaves are small,
narrow; seedlings produced are in clusters and form bunch (Gomathi et al., 2009) (Hort/2005/154,
2006).
Floral malformation: The floral malformation is identified by the compact and clustery appearance
of flowers. The buds are transformed into vegetative forms. These both type of malformed
inflorescence does not bear fruits (Gomathi et al., 2009) (Hort/2005/154, 2006).
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Dieback
This disease is characterized by drying the tree from top to bottom followed by drying of
leaves. The young green twigs appear with dark patches. Branches bear cracks from which gum of
tree emerge out, then eventually death of plant occur (Hort/2005/154, 2006).
Entomological study of pest
The Study area is populated with the various mango pest including Mango hopper, Stem
borer, Fruit fly, Mealybug, Stone weevil, leaf-cutting weevils, shoot borer, leaf gall fly, leaf-eating
caterpillar, Mango blossom midge, Red ants, Leaf Webber, mite, Mango scale insect, Bark eating
Caterpillar, leaf-eating weevils, leaf miner, Mango aphid, etc (Dr. Balasaheb Sawant Konkan Krishi
Vidyapith Practical Manual, 2012). The details of all frequently observed pest at the study area is
obtained from the available online material, books, and information obtained from the mango farmer.
The present study includes the classification of the pest, identification marks, damage symptoms,
lifecycle, natural control, chemical pesticide (Concentration) generally used to control the pest, etc.
The main goal to carry out the present entomological study is to understand which pest is harmful at
which stage of the life cycle. The major pest observed in the study area is the Mango leafhopper.
Mango Leaf Hopper
Scientific name:
Idioscopus clypealis Leth.
I. Niveosparsus Leth.
I. Nagpurensis
Amritodus atkinsoni Leth.
A. Brevistylus
Order:
Hemiptera
Family:
Cicadellidae
Common name:
Mango leafhopper
Description: The adult size varies from 2.5mm to 5mm in length depending on the species it is
wedge-shaped. They can be colorful; generally, grey, bearing three black spots on the head and a
somewhat whitish band on the neck. Hind legs are well developed in adults; nymphs are smaller than
the adults and wingless (S. E. S. C. & H., 2004) (National Institute of Plant Health Management
AESA Based IPM Report, 2014)(D. B. & C., 2015).
Lifecycle: The female lays more than 50 eggs in Feb- March singly inside of the leaf tissues near
midrib and also in the panicle; hatch after 4-7 days to minute wingless nymphs, there are 5 nymphal
instars; which generally take up to 19-22 days i.e. molting and emergence of the winged hopper in
March to April then attain adulthood in May – June (figure 8), hence there are many generations in a
year (S. E. S. C. & H., 2004) (National Institute of Plant Health Management AESA Based IPM
Report, 2014) (D. B. & C., 2015).
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Figure 8: Life cycle of the mango leafhopper
Damages to mango plant: The feeding habit of mango hopper is by inserting the proboscis that
sucks sap and hence produces pore through which air enters the empty plant cell and gives rise to
damage of leaf (Figure 9). Several species of mango leafhopper are responsible for virus
transmission (National Institute of Plant Health Management AESA Based IPM Report, 2014) (D. B.
& C., 2015) (S. E. S. C. & H., 2004).

Figure 9: Mango leafhopper found at the study area
Control measures
Control measures (Natural and Chemical) for mango leafhopper are as follows.
Natural control of mango leafhopper: These insects are naturally controlled by predators such as
lacewings (Chrysoperla spp.), ladybirds (Coccinella spp.), etc (Smith et al. 2014). But according to
(C. I. C. et al., 1996) sometimes beneficial insects are ineffective as biocontrol agents to prevent
economic loss of mango production. These beneficial insect population killed by a pesticide used to
kill unwanted species (National Institute of Plant Health Management AESA Based IPM Report,
2014) (D. B. & C., 2015).
Chemical control: Many chemical insecticides are available in the market to control Mango
leafhopper. Farmers used to spray chemical pesticides in combination to increase the effectiveness of
the spray. According to data acquired through a questionnaire from the mango farmers, the schedule
of insecticide used for single mango season at the study area to overcome mango leafhopper is given
below (Table 2).
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Table 2: General schedule of insecticide used by farmers at the study area
Sr.
no.

1.

Application
time

Name of
pesticides

Conc. (in %)

st
1 spray – first Cypermethrin /
0.0075 / 0.0025 /
Decamethrin /
fortnight of
0.01 respectively
Fenvalerate
Oct on the tree

Conc. Per 10
litres of water
3ml / 9ml / 5ml
respectively

2.

2nd spray after panicle
development

Endosulphon /
Carbaryl

0.05 / 0.1
respectively

15 ml / 20ml
respectively

3.

3rd spray two weeks
after second
spray

Imidacloprid

0.0053
respectively

3ml respectively

4.

4th spray –
two weeks
after third

5.

5 spray – two
weeks after
forth spray

6.

6th spray – two
Dimethoate /
weeks after
Monocrotophos
fifth spray

th

Methyl demeton 0.03 respectively 12ml respectively

Quinolphos /
Phosalone /
Phenthoate

0.05 / 0.05 / 0.05 20 ml / 15 ml /
respectively
10ml respectively

0.03 / 0.04
respectively

10 ml / 11 ml
respectively

(Source: (D. B. & C., 2015) (Neil et al., 2003) (Dr. Balasaheb Sawant Konkan Krishi Vidyapith
Practical Manual, 2012) (C. I. C. et al., 1996).
The major pest found in the study area to which all farmers are fed up to control is the Mango
leafhopper. The future study deals with the development of technology for the control of mango
leafhopper. Leafhoppers have reduced yields by up to 50% in some foreign countries (S. E. S. C. &
H., 2004). Overseas evidence suggests that mango leafhopper affects more than other pests to the
mango orchard (S. E. S. C. & H., 2004).
Mango thrips
Scientific name: Scitothrips dorsalis (Giard)
Selenothrips rubocinctus (Giard)
Order:
Thysanoptera
Family:
Thiripidae
Common name: Mango thrips, Red-banded thrips
Description: This is a winged insect. The color varies from light yellow to brown with stripes or
sometimes without stripes (D. B. & C., 2015).
Lifecycle: Eggs hatches after 8-10 days to form minute 1st instar larva which remains for a further
few years to the same stage then second instar larva is formed, then these develop to prepupa and
pupa (Figure 10). In this stage, it can last for few days to a month depending on temperature. The pre
oviposition period of an adult is 2-10 days before initiation of a new generation (Neil et al., 2003)
(D. B. & C., 2015).
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Figure 10: Life cycle of Thrips Scitothrips dorsalis
Damage to the Mango plants: Several entomological studies revealed that the destructive stages of
mango thrips are nymph and adult. It may cause damage to leaves, flowers, and fruits. It destroys the
leaves by scraping the surface and by piercing and sucking out the cells sap leaving the silvery grey
patches also black fecal pellets. Leaves develop the brown area and then dry up and fall. Thrips
injury leads to the burning effect of flowers. Thrips feed on very young developing parts of the plant
which eventually damages lead to economic loss. Thrips sometimes act as a vector for the
transmission
of
viral
agents
(Http://Mangoproduction.Blogspot.in/p/Integrated-PestManagement.Html, 2015) (D. B. & C., 2015).
Control measures: Control measures (Natural and Chemical) for mango thrips are given in brief as
follows
Natural control of Mango thrips: Hypoaspis spp. (Predatory mites) kills thrip pupae. Parasitoid
nematodes, parasitoid wasps predatory Hymenoptera and entomopathogenic fungi, etc. are used to
take control over the thrips population. The Amblyseius spp. of mite that attacks mainly first instar
larva and it refuses to the establishment of thrips. Thrips adults and nymphs are sensitive to light
hence natural light penetration by cutting some branches in between is one of the useful and
ecofriendly
ways
to
control
the
thrip
pest
(D.
B.
&
C.,
2015)
(Http://Mangoproduction.Blogspot.in/p/Integrated-Pest-Management.Html, 2015) (Neil et al., 2003).
Chemical control of Mango thrips: Spray of Malathion 0.05 % or dimethoate 0.03% or Methyl
demeton 0.02% immediately after pest observed in the field (Dr. Balasaheb Sawant Konkan Krishi
Vidyapith Practical Manual, 2012) (D. B. & C., 2015).
Mango stone weevils
Scientific name
: Sternochetus mangifarae
Order
: Coleoptera
Family
: Curulionidae
Common name: Mango stone weevil, mango seed weevil, mango weevil.
Description: The adults are short about 7-10 mm in length and 4mm in width. The color varies may
be covered with black, greyish, reddish, and yellow scales, the antenna is segmented. Eggs are
minute in size and white in colour (D. B. & C., 2015) (Neil et al., 2003) (Griesbach, 2003) (T. et al.,
2007).
Lifecycle: Mango stone weevil is generally found inside the stone. Whitish eggs are laid just beneath
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the rind of the ripe fruit. After hatching of eggs it makes way through the pulp and damages the stone
by boring and feeding on its inner content. The pupation and other developmental stages are
completed inside the stone (Figure 11). The adult weevil remains dormant within the cracks present
in the bark of the stem from one season to another season. It takes 40 to 50 days to complete one
generation
(T.
et
al.,
2007)
(Http://Mangoproduction.Blogspot.in/p/Integrated-PestManagement.Html, 2015) (Dr. Balasaheb Sawant Konkan Krishi Vidyapith Practical Manual, 2012)
(D. B. & C., 2015) (Griesbach, 2003).

Figure 11: The life cycle of Mango stone weevil
Damage to the Mango plant: The destructive stages are adult and larva. Grubs and adults feed and
damage the cotyledon eventually one cannot observe the damage of fruit from outside. The
discoloration of the pulp near the stone is due to the excreta of the pest. Mango stone weevil is not
injurious as such but its appearance is caused to be rejected from the foreign market. In the Year
2014, it happens to reject Indian mango due to the appearance of the mango stone weevil inside the
seed. Eventually, it has got low value in the local market also (T. et al., 2007)
(Http://Mangoproduction.Blogspot.in/p/Integrated-Pest-Management.Html, 2015) (Dr. Balasaheb
Sawant Konkan Krishi Vidyapith Practical Manual, 2012) (D. B. & C., 2015) (Griesbach, 2003).
Control measure: Control measures (Natural and Chemical) for mango stone weevils are as follows.
Natural control on mango stone weevil: The mango stone weevil is controlled naturally by using
insectivores mammals (hedgehogs and moles) several birds, frogs, toads and lizards, predatory
insects as carabid beetles, etc. The entomopathogenic fungi such as Beauveria bassiana and
Metarhizium anisolpliae and entomopathogenic nematodes such as Heterorhabditis megidis,
Steinernema carpocapsae, and S. Kraussei are commercially available (D. B. & C., 2015) (Neil et al.,
2003) (Griesbach, 2003) (T. et al., 2007).
Chemical control on mango stone weevils: Several pyrethroids are sprayed to control the Mango
stone weevils. Spray 0.1% Malathion at the monthly interval after 1 ½ month of mango fruit setting
(D. B. & C., 2015) (T. et al., 2007) (Dr. Balasaheb Sawant Konkan Krishi Vidyapith Practical
Manual, 2012) (Griesbach, 2003) (Http://Mangoproduction.Blogspot.in/p/Integrated-PestManagement.Html, 2015).
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Mealybug
Scientific name
: Drosicha mangiferae
Order
: Hemiptera
Family
: Pseudococcidae
Common name: Grey mealy bug or cottony cushion mealybug
Description: The males are crimson-colored bugs with brownish-black wings and an adult female is
wingless. Females are oval whitish sometimes resemble fungal growth (D. B. & C., 2015).
Lifecycle: The female enters the soil (80-150 cm) from the end of March to May; in the soil they
excrete white foam, to form a pouch-like structure, female used to lay eggs for 7 -16 days. After the
oviposition female dies. A single female can lay about 400-500 eggs. In winter coldness ceases its
diapauses condition. The hatching of eggs is dependent on the humidity of the soil. The hatching
period is right from November to January. There are three nymphal instars (Figure 12) to complete
lifecycle of female take about 77-135 days and male take about 67-119 days. The insect in the adult
stage is only for 22-27 days for females and males it is about a week (Dr. Balasaheb Sawant Konkan
Krishi Vidyapith Practical Manual, 2012) (Http://Mangoproduction.Blogspot.in/p/Integrated-PestManagement.Html, 2015) (D. B. & C., 2015).

Figure 12: Lifecycle of Mango mealybug
Damages to Mango plant: In the case of the mango mealy bugs Nymph and adults are the
destructive stages. These insects suck the cell sap from developing shoots and panicles which result
in the shoot dry up and flowers and immature fruits dropdown. The fruit drops down because of
excessive feeding of the sap that damages the stalk. Usually, mealy bugs affected parts turn yellow.
The excreta of the insect affect the photosynthetic activity of the plant. Sometimes on the surface of
fruits insects secrets honeydew which further gives rise to the development of sooty mould, hence
affect the fruit quality.
Mealybug has a symbiotic relationship with red ant how it means red ant protects the insects
whereas
mealy
bug
provides
food
from
its
excreta
(Http://Mangoproduction.Blogspot.in/p/Integrated-Pest-Management.Html, 2015) (Acema Dan et
al., 2016) (Dr. Balasaheb Sawant Konkan Krishi Vidyapith Practical Manual, 2012) (D. B. & C.,
2015).
Control measure:
Control measures (Natural and Chemical) for mango mealybug are as follows.
Natural control on Mango mealybug: Predators such as lacewings are also found feeding on young
nymphs; predatory mites (Hypoaspis spp.) feed on root mealybugs in compost and foliage spp when
close to the ground. Entomopathogenic fungi also provide control over the insect growth (D. B. &
C., 2015) (Neil et al., 2003). Ploughing below the tree during summer intend to kill eggs
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underground by exposing them to the sun's heat, ants, birds, etc (D. B. & C., 2015).
Chemical control: As we already know that mealybug has a symbiotic relationship with the red ant
it is essential to kill the population of the red ant also, it can be done with the help of Malathion (1
and 1/2 to 3 tablespoon per 16 lit of water). A mixture of 2% methyl parathion dusts with upper 400
– 500 mm of soil layer to control the freshly hatched nymphs. Spray 0.06% Diazin or 0.03% or 0.04
% Monocrotophos to kill nymph on the tree. (Http://Mangoproduction.Blogspot.in/p/IntegratedPest-Management.Html, 2015) (D. B. & C., 2015) (Dr. Balasaheb Sawant Konkan Krishi Vidyapith
Practical Manual, 2012).
Mango Stem Borer
Scientific name

: Bactocera rubus L.
B rufomaculata Deg
B roylei hope
B numetor
B titana thoms
Order
: Coleoptera
Family
: Cerambycidae
Common name: Mango stem borer
Description: The adult is measuring about 50-55 mm in length and passes 2 large been shaped
orange spots on the prothorax and a thick spine-like projection on both sides. The grubs are fleshy,
yellowish measuring about 85 – 95 mm in length with well-defined segmentations. Pupae are
yellowish-brown to dark and approximately 50-55 mm in length. The eggs are oval 5.0 - 6.5 mm in
length (Http://Mangoproduction.Blogspot.in/p/Integrated-Pest-Management.Html, 2015) (Dr.
Balasaheb Sawant Konkan Krishi Vidyapith Practical Manual, 2012) (D. B. & C., 2015).
Damage to the Mango plant: The destructive stages of this pest are particularly larva and adults.
Grubs after hatching used to make zigzag living burrows under the bark of the tree trunk or branches.
These grubs move up word by making tunnels thus stem or bark attacked by these insects become
dry. Until and unless acute symptoms appear on the plant it is hard to identify the appearance of pest
inside the plant (Http://Mangoproduction.Blogspot.in/p/Integrated-Pest-Management.Html, 2015)
(Dr. Balasaheb Sawant Konkan Krishi Vidyapith Practical Manual, 2012) (D. B. & C., 2015).
The life cycle of Mango stem borer: Single female deposits 25-30 eggs at a time under the loose
bark or in the crevices of the stem. The eggs hatch out in about 14-17 days the grub passes stout
biting mouthparts with the help of these mouthparts they form tunnel directly into the bark. They
remain as a pupa for about six months inside. The adult emerges out from the pupa in 1-3 months
(Figure 13). These beetles are nocturnal and live for about 3 months and have only one generation in
the year (Http://Mangoproduction.Blogspot.in/p/Integrated-Pest-Management.Html, 2015) (Dr.
Balasaheb Sawant Konkan Krishi Vidyapith Practical Manual, 2012) (D. B. & C., 2015).

Figure 13: The life cycle of Mango stem borer
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Control measures
Control measures (Natural and Chemical) for mango stem borer are briefly described as follows.
Natural control: The mango growers are suggested to cut the infested parts of the trees and burned
during orchard management otherwise this pest may crawl on fresh tree destruct the same way.
Crowded branches should be removed to penetrate ample light through the canopy (D. B. & C.,
2015).
Chemical control: Inject borer solution i.e. 2 parts of carbon disulfide, 1 part of chloroform, one
part of creosote oil) or carbon disulfide or ED/CT mixture into burrows with the help of a plastic
syringe to control grubs feeding on inner wood (D. B. & C., 2015)
(Http://Mangoproduction.Blogspot.in/p/Integrated-Pest-Management.Html, 2015) (Dr. Balasaheb
Sawant Konkan Krishi Vidyapith Practical Manual, 2012).
Mango Shoot borer
Scientific name
Order
Family
Common name

: Chlumetia transversa walk
: Lepidoptera
: Nocticidae
: Mango shoot borer

Description: The adult is a black grey-colored moth, about 8-9 mm in length and 16-18 mm in width
along with the length of wings. In the beginning, the larva is yellowish then it turns pinkish with
some whitish patches on the body. Fully grown caterpillar measures about 16-18 mm in length and
2-3 mm in breadth. The pupa is light brown to dark brown in color measure about 8-9 mm in length
and 1-2 mm in breadth (Dr. Balasaheb Sawant Konkan Krishi Vidyapith Practical Manual, 2012)
(D. B. & C., 2015).
Damage to the Mango plant: The destructive stages are particularly larva and adult. On hatching,
the caterpillar enters into the tender shoots by boring through the leaf stalk and feed on inner
contents. The appearance of holes on tender shoots represents the presence of larvae inside. Infested
shoots cannot induce flowering. This pest also infests panicles that are already developed and
feeding on inner material lead to drying of panicles (Dr. Balasaheb Sawant Konkan Krishi Vidyapith
Practical Manual, 2012) (D. B. & C., 2015).
Lifecycle of the Mango shoot borer: The female mango shoot borer moth deposits 200-300 eggs
singly on the surface of leaves near the midrib. It takes 2-3 days for the hatching larval period is
about 12-15 days (Figure 14). Whereas pupa developed in 10-12 days, it needs about 30-35 days to
complete one generation (Dr. Balasaheb Sawant Konkan Krishi Vidyapith Practical Manual, 2012)
(D. B. & C., 2015).
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Figure 14: Lifecycle of Mango shoot borer
Control measures
Control measures (Natural and Chemical) for mango shoot borer are given as follows.
Natural control: Maintain a healthy orchard by keeping it clean free from affected branches. Bracon
greeni is the larval ectoparasite used to control the population of pests on the field (D. B. & C.,
2015).

Figure 15: Damage due to shoot borer (found at the study area)
Chemical control: Carbaryl 50 WP 0.1% or dimethoate 30 EC 0.03% or Monocrotophos 36WSC
0.04% or Endosulfan 35 EC 0.05% etc can apply to overcome the problem of the mango shoot borer
(Dr. Balasaheb Sawant Konkan Krishi Vidyapith Practical Manual, 2012).
Fruit fly
Scientific name

:Bactocera dorsalis Hendel
B Zonatus saunders
B diversus Coq
B tau
B correctus Bezzi
B hageni DCMeij
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Order
Family
Common name

: Diptera
: Trypetidae
: Fruit fly

Description: The adult fruit fly is 5mm long having a yellowish-brown conical-shaped abdomen.
The brown and grey colored patches distinguished these flies from others. The maggots are off-white
and legless and measure about 12mm in length which is tapering at the one end (D. B. & C., 2015)
(Griesbach, 2003).
Damage to the Mango plant: The destructive stages of the lifecycle of mango fruit flies are adult
and maggots. Female fruit fly deposits eggs beneath the rind of developing fruits. The ovipositor is
needle shaped which leads to the formation of holes on fruit, it allowed to penetrate microorganisms.
After hatching, maggots enter into the fruit and feed on fruit pulp. The mango with a Breakdown of
tissue is not suitable for consumption. Due to the maggot damage and deposition of excreta, brown
spots are developed at the site. When the maggots grow inside the fruit this brown patch extends
further. The infested fruit fly rot rapidly and dropdown. On-field, damaged fruits drop down and
decay which greatly affects the cleanliness of the orchard also increases labor work during orchard
management (D. B. & C., 2015) (Griesbach, 2003) (Acema Dan et al., 2016).
The life cycle of fruit fly: Female fruit fly lay 150-200 eggs singly or in the cluster. The hatching
period is about 2-10 days and 6-29 days required for maggot development (Griesbach, 2003). The
pupal stage is completed in the soil and the period required for it is around 8-10 days refer to figure
16.

Figure 16: Lifecycle of Mango Fruit fly
Control measures
Control measures (Natural and Chemical) for mango fruit flies are described as follows.
Natural control: Infested fruits are burned in a deep pit to avoid further infestation. Less sized fruits
picked and destroyed. Fruits can be harvested before ripening to avoid fruit fly infestation. Ploughing
can be done around the trees from November to December to destroy pupae from the soil. Bagging
of fruits on the plant is another way to avoid infestation, but it not applicable for large-scale
production. Avoid plantation of papaya, guava as an intercrop for mango as these fruits are most
preferably host of the insect whereas cashew tree is the less preferred host for insect (D. B. & C.,
2015) (Griesbach, 2003).
Volume 2 – Issue 5 [May 2021]

P a g e | 56

Figure 17: Fruit fly trap at the sampling station
Chemical control: Generally insecticides are sprayed at 90-105 days after introduction as this stage
of fruit is attractive for egg-laying. Spray a mixture of 20ml of Malathion or 50 ml Diazinone + 200
gm of molasses + 2 lit of water for bait spraying. Baythroid (1–1½ tablespoon/16L water), Karate (3
/4 to 1 ½ tablespoon/16L water), and Decis (1-5 tablespoon/16L water). The last spraying should at
least be 15 days after harvesting of Mango (D. B. & C., 2015) (Griesbach, 2003).
Conclusion:
The present study can be concluded as Ratnagiri is a potential mango producing district as
67,749 Ha area is under mango cultivation. However, the highest concentration values of the Mango
crop are in Ratnagiri taluka next to Rajapur, Mandangarh, Lanja, Chiplun, Sangameshwar, Dapoli,
and lastly at Khed. The livelihood of people is significantly dependent on mango production. A
major pest found in the study area is the Mango leafhopper. As per overseas reports, mango
leafhopper affects more than another mango pest.
Beneficial insects found at mango orchards during the survey are viz. red ants, spiders,
ladybirds, butterflies, chrysopids, hoverflies, etc. The farmers used to destroy these useful insects due
to by applying chemical pesticides.
Frequently occurring diseases in the study area including Powdery mildew, Anthracnose on
fruit, Bacterial leaf blight, sooty mould, Mango malformation, floral malformation, Dieback, etc.
However, several mango pests observed in the study area during the cursory survey is Mango
hopper, Stem borer, Fruit fly, Mealybug, Stone weevil, leaf-cutting weevils, shoot borer, leaf gall fly,
leaf-eating caterpillar, Mango blossom midge, Red ants, Leaf Webber, mite, Mango scale insect,
Bark eating Caterpillar, leaf-eating weevils, leaf miner, Mango aphid, etc. For sustainable mango
production and to achieve the exportable quality of mango it is well felt need to adopt organic
farming and integrated pest management practices at Ratnagiri district.
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