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ABSTRACT

The present study was conducted at the farmer’s orchard in Bandarban, Rangamati
and Khagrachari districts, during the period from January to July, 2017 to study the species
diversity, infestation intensity and management of mango fruit weevil. The treatments of
the experiment were T, = Improved pest management practices (5 times spraying of Ripcord
10EC @ 1.0 ml I water on 30 January, 28 February, 30 March, 28 April, 30 May along with
cultural practices), T, = Farmer’s practice (2 times spraying of Ripcord 10EC @ 1.0 ml I
water from January to May) and T, = Untreated control. The experiment was laid out in a
Randomized Complete Block Design (RCBD) with ten replications. Among weevil species
only Sternochetus frigidus was found at three hill districts. The lowest number of fruit
infestation (19.62 % at Bandarban, 19.73% at Rangamati and 19.22 % at Khagrachari districts)
was recorded from improved management practice of the plant. On the other hand the
highest number of fruit infestation (81.46 % at Bandarban, 80.40 % at Rangamati and 80.19 %
at Khagrachari districts) was recorded from untreated control. Improved management practice
decreased more than 70.00% infested fruits over control (75.91% at Bandarban, 75.44% at
Rangamati and 76.02% at Khagrachari districts). Among three treatments improved

management practice was the most effective against mango fruit weevil.
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INTRODUCTION

Mango (Mangifera indica Linn.) is the most
popular fruit in the oriental region. It has great economic
importance in the tropical and subtropical region (Atwal
and Dhaliwal, 2007). It is regarded as the King of the fruits
of the world (Mollah and Siddique, 1973). It is considered to
be the choicest of all indigenous fruit and one of the
important fruits in Bangladesh. In area, production, nutritive
value and popularity of appeal, no other fruit can compete
with it. Mango is now the most important fruit item by
tonnage production and widely cultivated in all the districts
of Bangladesh. Mango contributes 0.945 million MT from
local production. The fruit has really of immense value in
respect of money and prosperity. Bangladesh is one of the
major mango producing countries along with India, Pakistan,
Mexico, Brazil, the Philippines, etc. (Alexander, 1989). In
Bangladesh, mango occupies about an area of 61,997 ha
with a production of 1018112 metric tons during 2014-15
(Anonymous, 2015).In nutritional aspects, both ripe and
unripe mango is rich in several vitamins as well as minerals
(Paramanik, 1995). Besides, mango contains appreciable
quantity of iron, vit-C, carotene and soluble sugar. Moreover,

it provides a lot of energy (as much as 74 kcal 100 g edible
portion) which is nearly equals the energy values of boiled
rice of similar quantity by weight (Hossain, 1989). Over 175
species of insects have been reported damaging mango
trees (Fletcher, 1970; Nayar et al.,1976). Out of these the
Sternochetus frigidus (Fabr.) is one of the serious and
specific pest of mango. Sternochetus frigidus is spread
mainly by infested fruits because the weevil develops within
the mango pulp (Griesbach 2003). Lefroy (1906) was the
first to report Sternochetus frigidusas a pest of mango in
Bangladesh and at present the pest is quite serious in south
eastern part of Bangladesh. The mango fruit weevil is
considered a major pest as it causes significant damage to
the mango fruit contaminating the edible portion. Proper
management of the mango fruit weevil is a prerequisite to
meet the quality demanded in the competitive export market
(Braimabh et al., 2010). The use of synthetic insecticides to
manage insect pests has arguably been the mainstay of
fruit crop production. However, the increasing demand for
organically grown foods in the face of environmental and
health concerns has downplayed reliance on synthetic

pesticides to manage pests and the identification of eco-
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friendly and reliable alternatives would be an incentive to
minimize reliance on synthetic insecticide use. Effective
management of mango weevil using indigenous technical
knowledge at the farm level will serve as an incentive to
increase mango production for the local market and export
(Anonymous, 2011).A fragmentary work has been done on
biology and control of this pest by different workers like
Subramanyam (1925), Balock and Kozuma (1964 )in different
parts of the world but in Bangladesh research work on mango
fruit weevil is scanty. Thus, the research work on Pest
Management Analysis of mango fruit weevil in hilly areas of
Bangladesh is required to be under taken aiming to identify
pests concern for the mango cultivation and evaluate their
risk as well as to identify suitable management options.

Keeping such necessity in mind, present work was
done mostly to study the species diversity of mango fruit
weevil in Bandarban, Rangamati and Khagrachari districts
as well as to determine the infestation, intensity by mango
fruit weevil at hilly areas in Banglades and to evaluate the
performance of management approaches against mango fruit
weevil in farmers field.

MATERIALS

Experimental site

AND METHODS

Experiment was conducted at the farmer’s orchard

in Bandarban, Rangamati and Khagrachari districts during
the period from January to July 2017. The experiment was
conducted at the farmer’s orchard of three hill districts of
Bangladesh. Experimental sites were selected at orchards
of three farmers named SingpatMro, Hemokumar Chakma
and Bayes Miaat at Bandarban, Rangamati and Khagrachar
districts respectively. These three districts belong to the
Chittagong Hill tracts under the Agro Ecological Zone (AEZ)
29 (Northern and Eastern hills). The experimental sites are
located at high hill. The climate of the experimental site is
sub-tropical characterized by heavy rainfall during April to
September and sporadic during the rest of the year.

Variety of the mango

Mango variety, Amrapali or BARI Mango 3, was
the cultivated variety for the experiment. Each of the orchards
contained at least 30 mango trees which were considered
an experimental unit.

Treatments

Three treatments were used in this study, which
were same at Bandarban, Rangamati and Khagrachari
districts. Details of treatments used in this study are shown
in Table 1.

Table 1. Treatments for the management of mango weevil and their application time

Treatments Description

1

T Improved pest management practices (5 times spraying of Ripcord 10EC @ 1.0 ml 1! water on

30 January, 28 February, 30 March, 28 April, 30 May along with cultural practices like clean
cultivation through the removal of fallen mango fruits, leaves, weeds and parasitic plants,
light pruning of the dead branches of previous year, avoidance of naturally grown forest
plants with minimum economic value etc.)

2

January to May)

T3 Untreated control

T Farmer’s practice (2 times spraying of Ripcord 10EC @ 1.0 m1 1" water from

Design and layout of the experiment

The experiment was laid out in a Randomized
Complete Block Design (RCBD) with ten replications. Each
mango tree was considered one experimental unit. Thus 10
mango trees were selected for 10 replications and a total of
30 mango trees were considered for this experiment in each
district. Same treatments were used for each of three hill
districts.

Intercultural operations and manure-fertilizer application

The experimental orchards were prepared by
removing bushes and weeds followed by cleaning and
weeding during December to January, 2017. Then, necessary
weeding and other intercultural operations were done as per
necessity. Age of all the mango trees using as a block in this
experiment were within 4 (Four) to 10 (Ten) years. So, manures
and fertilizers with their doses and their methods of application
followed in the study have been recommended in Hand Book
on Agro-technology by BARI (Mondal et al., 2014).

Treatment application

For chemical insecticide spray, 10.0 ml of Ripcord
10EC was mixed with 10.0 liters water to make the spray
solution. Spray mixture was applied with the help of foot
pump sprayer for each treatment and Fungicide Tilt 250EC
@ 0.5 ml I'! was applied with each insecticidal spray as
cover spray for the management of fungal disease. No
control measure was applied in untreated control trees.

Harvesting

Harvesting of mango fruit was done during 20"
June to 20™ July, 2016. That time period was suitable for
harvesting because the mangoes were matured and ready
to sell in the local market. It was taken three to four days, to
harvest all of the mangoes in a plot. Mangoes were harvested
according to the treatments though each tree was treated
as a treatment. After harvesting of one treatment, harvesting
of another treatment was started. During the time of
harvesting, mangoes were counted and mangoes were
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looked and tested thoroughly as it was infested or not.
Then the mangoes were kept in a specific site.
Data collection

After harvest healthy and infested fruits tree!
were sorted out visually and recorded separately for each
treated and untreated tree in each district. Total number of
fruits tree”! was calculated by addition of healthy and infested
fruits tree’.

Per cent total fruit infestation
Per cent total fruit infestation for each tree was
calculated by using the following formula

No. of infested fruits tree”!
Total no. of fruitstree™

Total fruit infestation (%) =

Fruit infestation by fruit weevil

Twenty fruits were selected randomly from each
tree and dissected longitudinally by knives. Number of
healthy fruits and weevil infested fruits out of 20 fruits from
each tree were recorded separately. Per cent fruit infestation
by fruit fly and fruit weevil was calculated separately for
each treatment in each district:

No. of fruit weevil infested fruits «
20

Fruitinfestation by weevil (%) = 100

Per cent increase of healthy fruits tree-!

The per cent increase of healthy fruits tree’ in
treated tree over untreated control tree was computed by
using the following formula:

Increase of healthy fruits tree”! over control (%)

healthy fruits in treatments-healthy fruits in control X

100

healthy fruits in control

Per cent decrease of infested fruits tree!
The per cent decrease of infested fruits tree! in
treated tree over untreated control tree was computed by

using the following formula:

Decrease of infested fruits over control (%)

_ infested fruits in control-infested fruits in treatments <100

infested fruits in control
Per cent decrease of fruit infestation

fruit infestation in control - fruit infestation in treatment «

100
fruit infestation in control

Statistical analysis of data

The recorded data were compiled and tabulated for
statistical analysis. Analysis of variance was done with the
help of computer package MSTAT program (Gomez and
Gomez, 1976). The treatment means were separated by Least
Significant Difference (LSD) test.

RESULTS AND DISCUSSION

The experiment was conducted at farmer’s orchard
at Cramadipara in Bandarban, Shukarchari in Rangamati and
Borobil in Khagrachari districts during January to July 2017
to study diversity, damage assessment and management of
mango fruit weevil. The results of the present study have
been presented and discussed under the following sub-

headings:
Species diversity of mango weevil

The result indicates that only pulp weevil, S.
frigidus species was recorded at hilly areas of Bangaladesh
(Figure 1) and no stone weevil S. mangiferae was recorded
in those areas. Alam (1962) reported both species of mango
fruit in Bangladesh with no detail information.
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Figure 1. Weevil species attacking mango at Bandarban, Rangamati and Khagrachari
Infestation intensity of mango fruit weevil at hilly areas in Bangladesh
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Mango fruit weevil S. frigidus caused huge
infestation of mango fruits at Bandarban, Rangamati and
Khagrachari districts in 2017 (Figure 2). The figure
demonstrated that the highest fruit infestation (81.46%) was
recorded at Bandarban followed by 80.40% in Rangamati

and 80.19% in Khagrachari districts. Results on infestation
level of mango fruit weevil at three hill districts agree with
the findings of other researchers. Alam (1962) reported both
species of mango weevil S. frigidus and S. mangiferae in
south eastern part of Bangladesh with no detail information.
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Figure 2. Per cent fruit infestation by S. frigidus at experimental field in the hilly areas

Effect of management practices on mango fruit production
and

Effect of different treatments on production of mango fruits

Total number of mango fruits tree’ varied
significantly in different treatments at Bandarban, Rangamati
and Khagrachari districts. Data in table 2 indicate that the
highest number of total fruits tree '(458.90 tree') was

recorded from T treatments at Cramadipara (Bandarban)
having significant difference with T, (405.60) and T, (370.00)
treatments. In contrast the lowest number of total fruits tree
1(370.00) was observed in T, (control) which was
significantly different from other treatments. Similar trend
of total number of mango production was found at
Shukurchari (Rangamati) and Borobil (Khagrachari) for all
treatments.

Table 2. Number of total fruits tree! under different treatments at Bandarban, Rangamati and

Khagrachari districts in 2017

Treatments Total no. of fruits plant™

Bandarban Rangamati Khagrachari
T, 458.90 + 18.06 a 25490 £ 10.10 a 370.20 £ 16.42 a
T, 405.60 + 13.49b 219.40+£8.37b 311.70 £ 10.68 b
T, 370.00 £ 13.92 ¢ 208.30+£7.36 ¢ 25720+9.55¢
CV (%) 3.72 4.38 3.36
S- 4.84 3.15 3.33

In a column, means having same letter(s) are statistically similar at 5% level of significance by DMRT
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Effect of different treatments on healthy mango fruits  treatments. On the other hand, the lowest number of healthy
production fruits tree”! (68.70) was observed in T, (control) which was

Significant variation was observed for total number of  jopificantly lower than other treatments. This result may
mango fruits tree’! at three hill districts. Data (Table 3)

indicate that the highest number of healthy fruits tree
(368.90) was recorded from T, treatments at Cramadipara
(Bandarban) having significant variation with all other

be explained by the findings of Schoeman (1987), who
reported that the weevils flew from tree to tree during March
to April fed on leaves and deposited eggs at dusk.

Table 3. Number of healthy mango fruits tree 'at Bandarban, Rangamati and Khagrachari in 2017

Treatments Total no. of healthy fruits tree™!

Bandarban Rangamati Khagrachari
T, 368.90 £ 1549 a 204.70 £ 11.09 a 299.10+ 1492 a
T, 237.50 £10.19 b 13170 +6.41 b 183.40 +8.17b
T, 68.70 £ 8.34 ¢ 40.80£5.01c 51.00+£5.39 a
CV (%) 5.32 6.87 4.74
S- 3.79 2.73 2.67

In a column, means having same letter(s) are statistically similar at 5% level of significance by DMRT

Improved management practice increased more  control) showed the lowest number healthy fruits tree! over
than 80.00% healthy fruits tree”'over control at Bandarban,  control at Bandarban, Rangamati and Khagrachari
Rangamati and Khagrachari districts and T, (Untreated  respectively (Figure 3).
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Figure 3. Per cent increase of healthy fruits over untreated control at Bandarban, Rangamati and Khagrachari districts
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Effect of different treatments on mango fruits infestation

The lowest number of infested fruits tree! (34.40
fruits tree "'at Bandarban, 21.30 fruits tree' at Rangamati
and 30.80 fruits tree™' at Khagrachari districts) was recorded
from improved management practiced plant followed by
farmer’s practice (90.00 fruits tree' at Bandarban, 50.20 fruits
tree”! at Rangamati and 71.10 fruits tree”’ at Khagrachari

districts) having significant difference between them(Table
4). On the other hand the highest number of infested fruits
tree”! (301.30 at Bandarban, 167.50 fruits tree”' at Rangamati
and 206.20 fruits tree!' at Khagrachari districts) was recorded
from untreated control which was significantly higher than
all other treatments.

Table 4. Number of infested fruits tree' at Bandarban, Rangamati and Khagrachari in 2017

Treatments No. of infested fruits tree™!

Bandarban Rangamati Khagrachari
T, 90.00 £ 3.56 ¢ 5020+ 2.35¢ 71.10+£3.78 ¢
T, 168.10 +5.32b 87.70 £4.27b 12830 +5.69 b
T, 301.30 £ 10.36 a 167.50 +8.24 a 206.20+7.28 a
CV (%) 3.84 4.95 4.09
S- 2.26 1.59 1.75

In a column, means having same letter(s) are statistically similar at 5% level of significance by DMRT

Improved management practice decreased more
than 60.00% infested fruits over control (70.09% at
Bandarban, 69.99% at Rangamati and 65.46% at Khagrachari

districts) and farmer’s practice decreased more than
35% infested fruits over control at three hill districts
(Figure 4).
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Figure 4. Per cent decrease of infested fruits over untreated control at Bandarban, Rangamati and Khagrachari districts
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Effect of different treatments on per cent fruits infestation

The lowest per cent of fruit infestation (19.62% at
Bandarban, 19.73% at Rangamati and 19.22% at Khagrachari
districts) was recorded from improved management practiced
plant followed by farmer’s practice (41.46% at Bandarban,
39.98% at Rangamati and 41.17% at Khagrachari districts)

having significant difference between them(Table 5). On
the other hand, the highest per cent of fruit infestation
(81.46% at Bandarban, 80.40% at Rangamati and 80.19% at
Khagrachari districts) was recorded from untreated control
which was significantly higher than all other treatments.

Table 5. Per cent fruit infestation at Bandarban, Rangamati and Khagrachari in 2017

Treatments Per cent fruit infestation

Bandarban Rangamati Khagrachari
T, 19.62+0.52 ¢ 19.73+£1.37c 19.22+0.98 ¢
T, 4146 +£097b 39.98 +1.48b 41.17+1.42b
T, 8146+ 1.81a 80.40 +2.36 a 80.19+1.72 a
CV (%) 2.69 3.47 3.09
S- 0.40 0.51 0.46

X

In a column, means having same letter(s) are statistically similar at 5% level of significance by DMRT.

Improved management practice decreased more
than 70.00% infested fruits over control (75.91% at
Bandarban, 75.44% at Rangamati and 76.02% at Khagrachari

districts) and farmer’s practice decreased more than 45%
infested fruits over control at three hill districts
(Figure 5).
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Figure 5. Per cent decrease of fruit infestation over untreated control at Bandarban, Rangamati and Khagrachari

districts

Occurrence of mango pulp weevil S. frigidus,
species at Bandarban, Rangamati and Khagrachari districts
was 100% and no seed weevils, S. mangiferae was found in
this region.Total number of mango fruits tree”'was highest
at improved management practices in Bandarban (458.90),

Rangamati (254.90) and Khagrachari (370.20) districts
respectively. Again, the lowest number of total fruits
tree”! was found in untreated control at three hill districts.The
highest number of healthy fruits tree”'was found in T,
treatments at Bandarban, Rangamati and Khagrachari
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districts (368.90, 204.70 and 299.10 respectively) and the
lowest number of healthy fruits tree 'was found in untreated
control in three hill districts. Improved management practice
increased more than 80.00% healthy fruits tree'over control
at three locations and T, (untreated control) showed the
lowest number healthy fruits tree'over control at Bandarban,
Rangamati and Khagrachari respectively. The lowest number
of infested fruits tree'was found in T, treatments at
Bandarban, Rangamati and Khagrachari districts (90.00, 50.20
and 71.10 respectively) and the highest number of infested
fruits tree 'was found in untreated control (301.30, 167.50
and 206.20) in three hill districts. Improved management
practice decreased more than 60.00% infested fruits over
control (70.09% at Bandarban, 69.99% at Rangamati and
65.46% at Khagrachari districts) and farmer’s practice
decreased more than 35% infested fruits over control at
three hill districts.The lowest number of fruit infestation
(19.62% at Bandarban, 19.73% at Rangamati and 19.22% at
Khagrachari districts) was recorded from improved
management practice plant. On the other hand, the highest
number of fruit infestation (81.46% at Bandarban, 80.40% at
Rangamati and 80.19% at Khagrachari districts) was
recorded from untreated control which was significantly
higher than all other treatments. Improved management
practice decreased more than 70.00% infested fruits over
control (75.91% at Bandarban, 75.44% at Rangamati and
76.02% at Khagrachari districts) and farmer’s practice
decreased more than 45% infested fruits over control at
three hill districts.

The present study was conducted at the farmer’s
orchard in Bandarban, Rangamati and Khagrachari districts,
during the period from January to July, 2017 to study the
species diversity, infestation intensity and management of
mango fruit weevil as this notorious pest is a burning issue
of the hilly areas in Bangladesh. Three treatments were used
with ten replications.Occurrence of mango pulp weevil S.
frigidus, species at Bandarban, Rangamati and Khagrachari
districts was 100% and no seed weevils, S. mangiferae was
found in this region.Total number of mango fruits tree 'was
highest at improved management practices in Bandarban
(458.90), Rangamati (254.90) and Khagrachari (370.20)
districts respectively. Again, the lowest number of total fruits
tree 'was found in untreated control at three hill districts.The
highest number of healthy fruits tree”' was found in T,
treatments at Bandarban, Rangamati and Khagrachari
districts (368.90, 204.70 and 299.10 respectively) The lowest
number of infested fruits tree” was found in T, treatments
at Bandarban, Rangamati and Khagrachari districts (90.00,
50.20 and 71.10 respectively). The lowest number of fruit
infestation (19.62% at Bandarban, 19.73% at Rangamati and
19.22% at Khagrachari districts) was recorded from improved
management practiced plant. Considering the result of the
present study it may be concluded that improved pest
management practices (5 times spraying of Ripcord 10EC @
1.0 ml I'" water on 30 January, 28 February, 30 March, 28
April, 30 May along with traditional cultural practices like

clean cultivation through the removal of fallen mango fruits,
leaves, weeds and parasitic plants, light pruning of the dead
branches of previous year, avoidance of naturally grown
forest plants with minimum economic value etc.) was the
most effective management practices against mango fruit
weevil. This treatment may be used for the overall
management of mango insect pests but needs further trial
for validation in large area.

REFERENCES

Alam, M.Z. 1962. Entomological problems of agriculture in
Bangladesh. Pans. 21(4): 380-383.

Alexander, D.M. 1989. The mango in Australia, Common-wealth
Scientific and Industrial Research Organization, Australia.
pp. 1-28.

Anonymous, 2011. Horticulture Exports from Ghana: A strategic
study. Joint Development Discussion Paper. Issue 2,
Agriculture and Rural Development and Africa Region.
pp- 200.

Anonymous, 2015. Yearbook of Agricultural Statistics of Bangladesh.
Bangladesh Bureau of Statistics, Production,
Documentation and publication Wing, Ministry of
planning.

Atwal, A.S. and G.S Dhaliwal, 2007. Agricultural pests of South Asia
and their management. Kalyani Publishers, New Delhi,
India. pp. 284-294.

Balock, J.W. and T.T. Kozuma, 1964. Note on the biology and
economic importance of mango weevil, Sternochetus
mangiferae(Fabricious), in Hawaii (Coleoptera:
Curculionidae). Proce. Hawaiian Entomol. Soc. 17: 353 —
364.

Braimah, H., E.O. Anno-Nyarko, G.O. Nkansah, and S.K. Nutsugah,
2010. Mango production in Ghana. Ghana J. Agril. Sci .
18: 24-27.

Fletcher, B.T. 1970. Fruit trees. Report Proc. 2nd Ent. Mtg. Pusa
(Bihar) February 1970. pp. Calcuttal9, 43, 94,278.

Gomez, K.A. and A.A. Gomez, 1976. Statistical Procedure for
Agricultural Research (2" Ed.). A Willey Inter Science
Publication, New York. pp. 680.

Griesbach, J. 2003. Mango Seed Weevil. In: Mango Growing in
Kenya. CGIAR Learning Resources Center. (21 April
2015).

Hossain, A.K.M.A. 1989. A Field guide on Insect Pests and Diseases

of Mango in Bangladesh and Their Control. Horticulture

Division, BARI, Gazipur. pp. 43.

H.M. 1906. The mango weevil Cryptorhynchus

mangifereae(Fabr.). Agric. J. India. 1: 164-165.

Mollah, S. and M.A Siddique, 1973. Studies on some mango varieties
of Bangladesh. Bangladesh J. Hort. 1(2): 16-24.

Mondal, M.R.I.,, M.K. Sultan, S.Noor, M.J.U.Sarker, M.S. Alam, and
M.H.H. Rahman, 2014. Krishi ProjuktiHatboi (Handbook
on Agro-technology). 6™ edition. Bangladesh Agricultural
Research Institute, Gazipur.

Nayar, K.K., T.N Ananthakryshnan and B.V David, 1976. General
and Applied Entomology. Tata Mc. Graw Hill Publishing
Co. Ltd., New Delhi,pp.589.

Paramanik, M.A.J. 1995. Effect of different post-harvest treatments
on physico-chemical changes during storage and shelf life
of mango. Unpublished M.S. Thesis, Dept. Hort., BAU,
Mymensingh. pp. 75-81.

Schoeman, A.S. 1987. Observations on the biology of the mango
weevil, Sternochetus mangiferae (F). South African
Mango Growers’ Association Yearbook. 7(9): 6-7.

Subramanyam, C.K. 1925. A note on the life history of
Cryptorhynchus mangiferae(Fabricious). Madras Agric.
Dept. Year Book. pp. 29-36.

Rec. on 30.08.2018 & Acc. on 20.07.2018

Lefroy,



