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Preface

Teak (Tectona grandis L.f.) is a tropical hardwood tree species in the
family Lamiaceae and it is a large, deciduous tree that occurs in mixed
hardwood forests. It naturally grows throughout Myanmar, especially Bago
Yoma Mountain Range. Historically, Myanmar initiated the establishment of
Teak plantation as early as 1856 on a small scale by using Taungya method.
Large scale establishment of forest plantations began in 1980 and about 30,000
ha of forest plantations have annually been established since 1984. In 1998,
the Government initiated special teak plantation program to increase timber
production. Currently, Teak plantations have been increasingly established
according to the annual action plan of the Myanmar Reforestation and
Rehabilitation Programme (MRRP). In addition, the private sectors have been
granted the long term land lease-based permission to establish teak plantations
since 2006. Therefore, Teak plantation areas became about 43 % of total forest
plantation area of the country.

However, there is lack of well-studied information on pests and
diseases, their impacts on forest plantations and the environment-friendly
control measures on incidence of pests and diseases in forest plantations
although many records of devastating losses caused by pests are reported in
Teak plantations in Myanmar.

In this context, exploring reliable control measures against the pests
and diseases, monitoring system and capacity building programme become
urgently needed to conduct. Accordingly, the FD-AFoCO IPDM project has
been implemented in cooperation with Asian Forest Cooperation Organization
(AFoCO) in order to contribute to healthy forests and vitality of Project areas
in the western part of Bago Yoma Mountain Range, particularly two districts;
Pyay District and Tharyarwaddy District, through exploring pest and disease
lists, their possible control and prevention measures, and enhancing capacity
building programme for all stakeholders.

In this regard, a series of fieldwork has been conducted in the Project
Areas of Myanmar under the auspices of MoU between both parties, resulting
in observations of insect pest species and diseases in teak plantations. In the
present technical guidelines, 15 species of insect pests (11 major pests and 4
minor pests for teak plantations) are described with possible control measures
and 3 species of natural enemies for the pests are also described with their
appearance, life cycle and predatory habit.
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In addition, disease symptoms, causal organisms, disease cycles and
epidemiology, control measures for 10 kinds of diseases observed in project
area are described in the present technical guidelines regarding the type of
diseases. The present technical guidelines will be useful for pests and diseases
management in teak plantations nationwide. Therefore, it can be recognized
as one of the achievements of cooperation between Forest Department of
Myanmar and Asian Forest Cooperation Organization (AFoCO).

| highly appreciate Asian Forest Cooperation Organization (AFoCO)
for its financial support and the FD-AFoCO IPDM Project Team for their
efforts at developing the present technical guidelines. 1 hope the forest
entomology and pathology research will upgrade from the present level into
next level of formulation of effective control measures in the future.

Thaung Naing Oo, Ph.D
Director General

Forest Department

Nay Pyi Taw, Myanmar



Executive Summary

The present technical guidelines will provide the brief information on
the insect pests and diseases observed in teak plantations which are located in
Pyay District and Tharyarwaddy District of Bago Region, Myanmar. In
addition, the possible control measures for respective insect pests and diseases
are also provided in the present technical guidelines.

In the present technical guidelines, 15 species of insect pests (11
major pests and 4 minor pests for teak plantations) are described with possible
control measures and 3 species of natural enemies for the pests are also
described with their appearance, life cycle and predatory habit. In addition,
disease symptoms, causal organisms, disease cycles and epidemiology,
control measures for 10 kinds of diseases observed in teak plantations are
described in the present technical guidelines regarding the type of diseases.

The present technical guidelines will be useful for pests and diseases
management in teak plantations nationwide. The present study was financially
supported by Asian Forest Cooperation Organization (AFoCO). In addition, it
can be regarded as one of the achievements of FD-AFoCO IPDM Project in
Myanmar.
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Chapter 1: Introduction

AFoCO IPDM Project

Asian Forest Cooperation Organization (AFoCO) collaborated with Forest
Department (FD) is implementing Integrated Pest and Disease Management
(IPDM) Project (AFoCO/014/2020) in Teak Plantation in Bago Region,
Myanmar with the objectives to contribute to healthy forests and the vitality
of the West Bago Yoma Region through exploring pest and disease lists, their
possible control and prevention measures, and enhancing capacity building
programs for all stakeholders.

Project area and project duration

The target project site was West Bago Yoma Region which covers two main
Districts; Tharyarwaddy District and Pyay District. The project area included
5 different areas, in which 3 areas (Tharyarwaddy, Minhla and Gyobingauk
townships) located in Tharyarwaddy District and 2 areas (Paukkhaung and
Padaung townships) in Pyay District (Figure 1). The project duration is from
October 2020 to September 2025.

0 25 50 km [ Project Townships
| E— [ pistrict Area

0 100 200 km s} I Project Areas
- i [ Myanmar

Figure 1: Map of Myanmar, showing the Project Area
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Project activities

In order to explore pest and disease lists, a monthly field survey is conducted
to record pests, natural enemies, and disease incidence associated with teak
plantations. Identification of pests, natural enemies, and diseases is carrying
out at the Laboratories of Forest Protection Section, Forest Research Institute
(FRI), Yezin. Regarding capacity building, field survey training and public
education talk to relevant stakeholders have to organize. Forest protection
laboratories and forest protection’s museum need to be renovated.

Project achievements

By conducting monthly field survey, 48 kinds of pests,19 natural enemies, 10
kinds of diseases and their pathogens in the teak plantations of the survey areas
have been identified. Capacity-building training on practical field survey has
been conducted. Moreover, awareness of the incidence of teak pests and
diseases has been disseminated to the public. Renovation of forest protection
laboratories and forest protection section’s museum have been established.

Figure 3: Capacity building trainings to stakeholders

2
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Integrated Pest and Disease Management (IPDM)

Integrated Pest Management (IPM) means a sustainable approach to managing
pests by combining biological, cultural, physical/mechanical and chemical
tools to minimize economic, health and environmental risks. IPM emphasizes
the growth of a healthy crop with the least possible disruption to agricultural
ecosystems and encourages natural pest control mechanisms.

Integrated disease management (IDM) includes disease management through
applying all possible control measures by continuous field observation. IDM
not only minimizes the impact of diseases but also minimizes resource
allocation and reduces reliance on chemical control methods, thereby
promoting environmental and economic sustainability. Integrated pest and
diseases control measures are cultural control, mechanical control, biological
control and chemical control.

Mechanical
control

Cultural

Biological
control g

control

Chemical
control
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Chapter 2: Pests infesting Teak (Tectona grandis L.f, Lamiaceae)
Plantations in Bago Region, Myanmar

Abstract

Integrated Pest and Disease Management in Teak Plantations in Bago Region,
Myanmar (AFoC0O/014/2020) is targeting to develop pest and disease lists and
to implement their possible control and prevention measures. According to the
objectives of project, monthly field observation is conducting to record the
pests and natural enemies associated with teak plantations in two districts
namely Pyay District and Tharyarwaddy District including Paukkhaung
Township, Padaung Township, Tharyarwaddy Township, Min Hla Township
and Gyobingauk Township during the project period of October 2020 to
September 2025. Field observation is adapted as a combination of light traps,
yellow sticky traps, sweep nets and visual observation at selected areas. In
demonstration plot, molasses traps were also used. In the observation area,
teak is attacked by totally 48 species of pests belong to order Lepidoptera,
Coleoptera, Hemiptera, Orthoptera, Homoptera and Isoptera were observed.
In order Lepidoptera, teak skeletonizer Eutectona machaeralis and teak
defoliator Hyblaea puera of leaf feeder are mainly observed in four townships
except Gyobingauk Township. A total number of 19 species of natural
enemies representing seven order; order Hymenoptera, Araneae, Coleoptera,
Odonata, Orthoptera, Hemiptera and Neuroptera were also found. Out of 48
pest species, 15 species of pests are described with possible control measures.
Out of 19 species of natural enemies, 3 species are described with their
appearance, life cycle and predatory habit.
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Introduction

Teak (Tectona grandis L.f.) (Family: Lamiaceae) is highly prized
constructional and multipurpose timber species, found in the tropical and sub-
tropical forests. Its natural distribution in India, Myanmar and Thailand ranges
from sea level to 800 m, even up to 1300 m above sea level. The species has
been planted in other tropical regions since the beginning of the 19" century,
especially in Asia, Africa and Central America (Keogh, 1979; Dupuy, 1990).
Teak, Tectona grandis, is ahardwood tree native to much of South
and Southeast Asia, including Myanmar. Due to its natural water resistance,
teak is sought out for a variety of uses including furniture-making and
shipbuilding (Bryant, 1997).

Teak mostly grows in hilly areas below 900 metres (3,000 ft) in elevation.
Within the country, teak is most common in mixed deciduous forests as well
as evergreen and semi evergreen forests (Gyi and Tint, 1995). In the south of
Myanmar, major teak forests existed in the Bago and Tanintharyi Hills. Other
notable areas of teak growth include the Arakan (Rakhine) Mountains in the
west of the country and the Shan Hills in the East (Gyi and Tint, 1995).

Nearly 294 insects have been identified on teak, which includes 147 species
from order Coleoptera, 94 species from Lepidoptera, 23 species from
Orthoptera, 21 species from Hemiptera, 7 species from Isoptera, 1 species
from Diptera and 1 species from Hymenoptera (Beeson, 1941; Mani 1959;
Mathur, 1960; Mathur and Singh, 1960; Muttiah, 1967; Browne, 1968;
Vastrad et al., 1989; Varma, 1991; Tewari, 1992; Chey, 1996; Roychoudhury
et al., 2001). These insects attack all the stages of teak growth, from seed to
mature trees. About 196 species of insects are associated with living teak,
comprising mainly defoliators (141), sap suckers (17), stemborers (16), root
feeders (12) and seed feeders (9) and gall former (1) (Shukla et al., 2001).
Many of these insects are minor or occasional pests and very few are
considered as insect pests of economic importance (Roychoudhury, 1998).

Teak plantations often suffer severe damage from insect attack and outbreak
of infestation has been occasionally reported in Myanmar. Myint and Win
(2016) earlier reported that shoot borer (Zeuzea coffeae Nietner), leaf feeder
(Eutectona machaeralis Walker), sap sucking bug (Tingis sp.), stem borer
(Acalolepta cervinus Hope), saplingborer (Sahyadrassus malabaricus Moore)
and termite (Copotermes curvignathus) infested young teak plant from an
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experiment conducted in Nyaung Chae Thawk Reserved Forest, Oktwin
Township, Bago Region and in Palwe Reserved Forest, Lewe Township, Nay
Pyi Taw, Myanmar.

In the observation area, a total number of 48 species of pests belong to order
Lepidoptera, Coleoptera, Hemiptera, Orthoptera, Homoptera and Isoptera
were observed. In order Lepidoptera, teak skeletonizer Eutectona machaeralis
and teak defoliator Hyblaea puera of leaf feeder are mainly observed in four
townships except Gyobingauk Township. A total number of 19 species of
natural enemies representing seven order; order Hymenoptera, Araneae,
Coleoptera, Odonata, Orthoptera, Hemiptera and Neuroptera were also found
associated with teak nursery and plantation.
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Pests of Teak (Tectona grandis L.f, Lamiaceae) in Bago Region, Myanmar

1. Teak defoliator (og§:qod00:3s)

Hyblaea puera (Cramer, 1777)
Order: Lepidoptera
Family: Hyblaeidae

Distribution
Australian and Oriental regions like India, Sri Lanka and Malaysia and also
present in South Africa and many parts of East Africa (Browne, 1986)

Host Range

Tectona grandis, Alstonia scholaris, Avicennia spp., Callicarpa spp.,
Pterocarpus macrocarpus, Rhizophora spp., Vitex spp.

Verbenaceae, Bignoniaceae, Araliaceous, Juglandaceae and Oleaceae.
(Mathur, 1960).

(d)
Figure 1: Developmental stages of Teak Defoliator (a) 3rd instar larva
(b) 4th instar larva (c) pupa (d) adult
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Observed Locations
Tharyarwaddy, Minhla, Paukkhaung and Padaung Townships

Life Cycle and Biology

Mated female lays eggs singly near the veins on the under surface of the tender
leaves. A single female can lay about 400 eggs. The eggs hatch 2 - 3 days and
newly emerged tiny larvae feed on the tender leaves of the teak plant. The
larva moults for 5 times and prefers only young and tender leaves of teak for
feeding. Larva fold leaf margin and feed inside. Larva stage lasts for 12- 15
days or may extend up to 20 days in cold weather. Pupal period ranges from 6
to 8 days. Total life cycle varied from 21 to 28 days. Pest complete 7
generation in a year from June to November (Sharma et al.,2013)

Nature of damage

H. puera is a serious pest to T. grandis, causes considerable loss in
increment and quality. Only the larvae are destructive. They feed on tender
leaves of teak and affect the growth of the plant. The larvae create shelters
for themselves by cutting pieces of leaves and folding them together. They
come out of the shelters to feed by night. Initially, the larvae defoliate
seedlings and considerable defoliation of young trees, 2-5 years old, in the
plantations. Periodic outbreaks occur in March-April and September-
October. The larvae pupate on the leaves by curling the leaf tips over their
body. Repeated and severe defoliation causes volume decrement of timber in
grownup trees of Teak to the level of 4.5m?® per ha in a year (Nair, 1996).

=

i
i

Figure 2: Leaf féldd by larva of Teak Defoliator
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Figure 3: (a) damaged leaves and (b) damaged plant by Teak Defoliator

Control Measures
e Clip badly affected leaves with larva.
e Set up of light trap to trap adult moths.

9
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e Collect and destroy the egg masses, larvae and pupae.

e Clean cultivation and digging the field for exposing pupae to natural
mortality factors, is helpful in reducing the incidence of the pest.

e Pheromone traps may be utilized to attract and kill the pest.

e Spray Curacron 50 EC (profenofos) 2 ml/ litre of water using foot sprayer.
(Sangha et al.2016)

2. Teak leaf skeletonizer (og$:g03(033:)

Eutectona machaeralis (Walker)
Order: Lepidoptera
Family: Pyralidae

Distribution
India, Sri Lanka, Myanmar, Indo-China and throughout Malayan region to
Australia (Beeson, 1941; Mathur, 1960; Browne, 1968).

Host Range
Tectona grandis, Callicarpa arborea, C. Cana, C. macrophylla and Tectona
hamiltonia (Beeson, 1941; Mathur, 1960)

Observed Locations
Tharyarwaddy, Minhla, Paukkhaung, Padaung Townships

fected teak leaves symptom

Figure 4: Eutectona machaeralis in

10
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Life Cycle and Biology

The moths of E. machaeralis are small, bright yellow, having pink or reddish
markings in the form of zig-zag or serrate line on the forewings and an
orchreous or reddish marginal line or band in the hindwings (Fig.5.b ). The
female moth lays an average of 250-550 greenish white eggs single on the
ventral side of the leaf. The newly hatched larvae are dirty white, which
changes to pale green in due course of time. There are five larval instars, the
growth and development differs in respect to instars and a distinct pre-pupal
stage. The larvae consume the whole fleshy tissues of the leaf leaving the vein
network intact thereby skeletonizing the leaf. The larvae feed on teak leaves
at different levels of maturity and quality. However, larvae prefer soft tender
leaves (Roychoudhury et al., 1995). Larval period varies from 10-14 days or
more depending on the climatic factors. Pupation occurs in small loose cocoon
on green or fallen dry teak leaves. In central and north India, the pest
undergoes pre-pupal diapause for 4-5 months, whereas in south India and
Myanmar, there is no evidence of diapause in this insect (Beeson, 1941).

Nature of damage
Teak leaf skeletonizer is a key pest of teak in nurseries, plantations and natural

forests. Larvae of this insect feed only on the leaf green matter leaving all the
veins intact, thus qualifying for the name, skeletonizer. Larvae feed on leaves
of all qualities till before natural leaf fall.

Figure 5: Teak skeletonizer (a) Larva and (b) adult

11
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Control Measures

The desirable plant species acting as food plants of other defoliators should
be grown in association with teak, to maintain the population of parasites
and predators.

Use of teak seeds from relatively resistant genetically superior teak trees
should be considered for long term solution of leaf skeletonizer.
(Roychoudhury, 2002; Roychoudhury and Mishra, 2020a).

Introduce egg parasitoid, Trichogramma sp. 1.25 lakh/ha in teak forests
between July to September (Joshi et al., 2007; Roychoudhury et al., 2018,
2020). Carbaryl 0.1% or Malathion 0.05% for effective larval killing of
this skeletonizer (Singh and Gupta, 1978) (Singh, 1988).

Foliar application either Delthamethrin 0.002% or Fenvalerate 0.003% or
Alphamethrin 0.003% or Cypermethrin 0.003% or Monocrotophos 0.03%
or Chlorpyriphos 0.05% or Phosphamidon 0.05% or Dichlorvos 0.06% or
Methyl demeton 0.06 % Kills larvae of this insect ( Roychoudhury and
Joshi, 2000).

White grub (§:coeézogjé:)

Holotrichia sp.
Order: Coleoptera
Family: Scarabaeidae

Distribution
India, Myanmar

Host Range
Tectona grandis, Shorea robusta, guava, sugarcane, coconut, areca nut,
tobacco, potato and many other oilseeds, pulses and vegetable crops.

Observed Locations
Paukkhaung Township

Life Cycle and Biology

In the sub-tropical areas, the life cycle is normally annual with a larval period
of 8 to 10 months; in the mountains above 2000 meters the life cycle lasts for
2 years (ICFRE, 2020).

12
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(b)

Figure 6: White grub (a) semi-circular shaped grub and (b) adult

The adult beetles are 18-20 mm long and 7-9 mm wide. They emerge from
the soil during dusky hours (7PM to 10PM) after good rains in mid-May or
later. Once active, the beetles follow the daily rhythm of emergence and
congregation on host trees at dusk and return to soil at dawn. The beetles feed
on the foliage of variety of host trees such as, ber, drumstick, tamarind,
banyan, acacia, neem, mahagoni, jamun, guava, sapota, banana, mango, fig
etc found in and around the farm. The mated females return to soil in early
morning and start egg-laying. The white grub, H. consanguinea completes its
life cycle in 76-96 days. The egg period is 8-10 days, larval period is 56-70
days and pupal period is 12-16 days. The grubs are active in their second,
third and fourth instar larval stages during rainy seasons (July-October) and
feed on organic matter until they come in contact with living roots of plants.
Eggs are white and round in shape. The young grubs are white translucent
whereas mature grubs are ‘C’ or semi-circular shaped (Fig 6). Before
pupation the grub ceases to feed and descends down in the soil to the depth
of 40-70 cm. A short pre-pupal period is spent preparing an earthen chamber
for puapation. The beetles remain in the soil in inactive state at a depth of
about one meter till the next monsoon rains (Nataraja, 2015).

Nature of damage

Chafer or white grub Holotrichia is injurious to seedlings in teak nurseries
and a serious problem in forestry. The adults are defoliators while the grubs
are subterranean in habit and most of the year lives near the roots of the
seedlings and plants, feeding voraciously upon them. Chafer beetles feed on
trees at dusk and do not fly by day. Eggs laid in the soil, the females often
burrowing several centimeters deep for the purpose. The larval stage is passed

13
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in the soil near the roots of the plants on which it feeds. In very cold and in
hot dry weather the grubs descend to the deeper layers of the soil, in wet and
cool weather they come within a few centimeters of the surface, but do not
leave it to travel above ground. Seedlings are killed by the destruction of the
rootlets or removal of bark of the tap root (ICFRE, 2020)

Damage is caused by grubs where, young grubs feed on fine rootlets while
mature grubs feed on both roots and pods. The affected plants show varying
degrees of wilting, which ultimately die and died plants can easily be pulled
out. The grubs cause infestation in patches leading to ‘patchy appearance’ of
field (Nataraja, 2015).

Control Measures

e As a control measure, the nursery beds have to be prepared before May-
June, i.e., the swarming time of chafers.

e Sowings of autumn or winter should be done at a time when the beetles
are not on the wing so that they may not lay eggs into the beds.

e The surface of the beds should be covered with sand in advance of
swarming time of beetles.

e |t is inadvisable to weed during the flight period as disturbance of the
surface soil invites oviposition. Folithion, 10% dust, or Thimet 10 gm or
Furadon 3 gm.

e When mixed mechanically into the soil at the time of seed bed preparation
gives effective control.

e White grubs in teak nursery, can be controlled by applying 200 gm thimet
10 G per bed (10 mx1m) if applied in split dosages, half at the time of
sowing and rest after one month of germination (ICFRE, 2020).

e The chemical control may be initiated if the pest population is one grub
per square meter. Adult control place 1 light traps/ha between 7PM to
10PM.

e Spray insecticides such as imidacloprid 1.5 ml/L or monocrotophos 1.6
ml/L during the evening hours on trees and shrubs.

e Grub control, take up deep summer ploughing to expose the pupae and
predation by birds.

e Use well decomposed organic manures. Add Carbofuran 3G in soil before
sowing. Seed furrow application of insecticides such as, thiamethoxam or
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fipronil. Seed treatment with chlorpyriphos 20 EC, 6.5-12.0 ml/kg or
imidacloprid 2.0 ml/kg seed.

e Drench the root zone of crop with chlorpyriphos 20 EC, 4.0 L/ha or
quinalphos 25 EC, 3.2 L/ha three weeks after the adult emergence.
(Nataraja, 2015).

4. Ash Weevil (s003qpSagjé:)

Myllocerus sp.
Order: Coleoptera
Family: Curculionidae

Distribution
India and Sri Lanka, Asia especially from south East Asia, Africa, Australia,
the Palearctic and North America.

Host Range

Tectona grandis, sweet potato, cash crops, forest trees, agriculture crops and
shrubby vegetation, millet, maize, sorghum. Acacia auriculiformis Benth,
Anacardium occidentale L., Calliandra calothyrsus Meisen, Cassia
auriculata L., Cassia fistula L., Cassia hirsuta L., Cassia tora L., Cassia
aurantifolia, Citrus reticulate Blanco, Eucalyptus robusta Smith, Eugea
gambolana Lam., Eupatorium odoratum L., Helianthus annus L., Helicteres
isora L., Ipomea batatus (L.) Lam., Ponagamia pinnata L, Populus deltoids
W., Sapindus tripliatus L., Solanum violacium Ortega, Tamarindus indica L.
(Ahmad, 1989)

Observed Locations
Tharyarwaddy, Gyobingauk Townships

Life Cycle and Biology

Weevils develop through four life stages: egg, larva, pupa, and adult. Many
species have only one generation per year and overwinter as larvae in plant
parts or soil. The peak abundance of adults commonly is during spring and
summer.
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Nature of Damage

There are many species of weevils which are small, scaly, snout beetles
defoliate the plants. The adults, who are active from April to July, feed on the
leaves of various dicotyledonous trees like Azadirachta indica, Santalum
album, Tectona grandis and Toona ciliata. Infestation period of insects is
April-July. Damage the foliage of seedlings, saplings and trees. Feeds on the
leaves mostly at night, from the edges towards the midrib. Sometimes the
distal half of the leaves is cut off because of circular holes in a line made by
the adult weevils.

Figure 7: Ash Weevils

Control Measures
e Collect and destroy adult weevil.
e Apply Neem cake 500 kg/ha at the time of last ploughing.

e Apply lindane 1.3 D before planting 25 kg/ha.
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e In endemic areas apply carbofuran 3G, 15 kg/ha, 15 days after planting.

e Spray carbaryl 50 WP 2 kg + wettable sulphur 2 kg or endosulfan 35 EC
1.5 L or malathion 50 EC 1.5 L.

e Attack on young plants up to 2 years can be controlled by prophylactic
spraying of 0.1 percent Carbaryl.

e Spraying may be concentrated on the under surface of the leaves.

e Application of the insecticide may be done twice a year, once during May
and again in September. (TNAU Agritech Portal, Crop Protection, 2016)

e Spraying of 0.02 — 0.05 % of Monocrotophos, Quinalphos, Chlorpyriphos
or neem formulations as per the recommended dosage. Preference to be
given to contact insecticides (ICFRE, 2020).

5. Aphid (q))

Aphis gossypii
Order : Hemiptera
Family : Aphidoidea

Distribution
North and South America, South East Asia, Central Asia, Africa, Australia,
Brazil, East Indies, Mexico and Hawaii and in most of Europe

Host Range
Tectona grandis, cucurbit vegetables, pepper, eggplant, okra, asparagus,
citrus, cotton and hibiscus.

Observed Locations
Tharwaddy, Paukkhaung, Padaung Townships

Life Cycle and Biology

The life span of female is about twenty days in which time it can produce up
to 85 nymphs. These mature in about twenty days at 10 °C and in about four
days at 30 °C. Aphids reproduce mostly by parthenogenetic vivipary and also
by sexual reproduction. Nymphs are tiny, complete four instars in a period of
9-16 days and become adults. A single female can produce around 35-50
young ones in a short period.

Aphis gossypi are small, soft bodied, pyriform, black coloured sucking pests
and feeds on the sap by sucking through stylets. Also secretes honeydew which
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invites sooty mould growth and turns the leaves black. Prevalent throughout
the year in all categories of plants (Tripathy and Rout, 2018).

Nature of Damage

The adults and nymphs feed on the underside of leaves or on the growing tips
of shoots, sucking juices from the plant. Yellowing of leaves indicate
symptom of damage by aphid. The foliage may become chlorotic and die
prematurely. There is often a great deal of leaf curling and distortion which
hinders efficient photosynthesis. Honeydew is excreted by the aphids and this
allows sooty moulds to grow. The aphids are a vector of crinkle, mosaic,
rosette and other virus diseases.

Control Measures

e Removal and destruction of aphid infested plant parts help to minimize
their infestation and spread.

e Conservation of natural enemies such as syrphids, coccinellids
(Pseudospidemerus circumflexa Mots., Cryptolaemus montrouzieri,
Menochilus sexmaculata, Coccinella transversalis, Scymnus sp., llleis
cincta), lace wing bugs, mantispid flies etc.

e Carbamates and organophosphates are commonly used against Aphis.
gossypii around the world (Han, 1998).

e The neonicotinoids are among the most effective group of insecticides
against sucking insects such as aphids (Elbert et al., 1998, Horowitz et al,
1998)
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Figure 8: Aphid infested teak seedlings in Khittaya Nursery — Pyay
Township

Figure 9: Leaf curling and distortion symptom of aphid infested teak
seedlings in Khittaya Nursery — Pyay Township
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6. White fly (0o&[gy)

Bemisia tabaci
Order: Hemiptera
Family: Aleyrodidae

Distribution
South East Asia, India, Pakistan, Bangladesh, Nepal.

Host Range
Tectona grandis, agricultural crops

Observed Locations
Tharyarwaddy, Paukkhaung, Minhla Townships

Life Cycle and Biology

The life cycle from egg to adult may be 18 days under warm temperatures
(86°F) but may take as long as 2 months under cool conditions. The number
of eggs produced is also greater in warm weather than in cool weather. The
rate of reproduction ranges from 50 to 400 eggs (avg. 160, of which about %3
are female)/female.

Immature stages begin with a pointed oblong yellow egg (0.2 mm) which
darkens at the apex just before hatching. The first instar or crawler stage (0.2-
0.3 mm) settles down on the underside of leaves close to the egg shell and goes
through three more molts as a sessile, flattened oval nymph. Late third and
fourth instars begin to develop eye spots and are often referred to as red-eyed
nymphs. The last instar, or "pupal stage” (0.7-0.8 mm, late instars are shown
in the photo), has very distinct eye spots.

Eggs, nymphs and pupae are typically located on the undersides of leaves. The
adult is small, about 0.9 to 1.2 mm in length and holds solid white wings roof-
like over a pale yellow body at rest. (David, 2018).

Nature of Damage

Large whitefly populations may cause plant stunting, wilting and possibly
death. It directly damages the plants by feeding on phloem sap, and excretes
honeydew on the leaves and fruit. The sticky, sugary surface forms a substrate
for the growth of black sooty mold fungi that stain the crop and cover the
leaves, thus preventing proper photosynthesis. The resulting stickiness and
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discoloration greatly reduce the value of agricultural crops such as
ornamentals, vegetables and cotton. In the latter, the honeydew may cause
fiber stickiness that interferes with the spinning process in the textile mills,
and greatly reduces the product's value (Hequet et al. 2007).

Figure 10: White fly infested leave of seedling at Shwe Ywar Myaing
nursery in Minhla Township

Figure 11: White flies on the underside of the teak leaf in Tharyarwaddy
Township
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Control Measures

7.

Remove weeds from adjacent areas as many weeds serve as a reservoir for
whiteflies.

Placing yellow sticky cards among plants, just above the canopy, to
capture the adult of white flies and be used to monitor changes in
populations of whiteflies.

Biological control agents for whiteflies are Encarsia and Eretmocerus
parasitoids. These tiny wasps lay eggs inside or beneath whitefly nymphs.
White flies can be control by predator such as lacewing or coccinelid
larvae and by insect pathogens such as Beauvaria, Verticillium species.
Dispose of plants heavily infested with whiteflies.

Prune out or remove plant parts with whiteflies and dispose of everything
in plastic containers.

Horticultural Oils and Azadirachtin can be used to control the adult
(David, 2018).

Malathion or Pyrethrins are effective for killing whiteflies. Follow mixing
instructions on the product label and then spray both the top and the
underside of leaves, where whiteflies hang out. It is need to spray again
every 72 hours (3 days) until there are no whiteflies.

The systemic insecticide: imidacloprid can be applied before white flies
populations reach high levels.

The neonicotinoids are among the most effective group of insecticides as
exhibit systemic and translaminar properties, and high residual activity
especially against sucking insects such as whiteflies. (Horowitz et al,
1998).

Lace bug, Tingis bug (2086p3¢Sqi3:)

Tingis sp.

Order: Hemiptera
Family: Tingidae
Distribution
Worldwide

Host Range
Tectona grandis
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Observed Locations
Lewe, Nay Pyi Taw

Life Cycle and Biology

The eggs are laid in small groups on the lower leaf surface with part of the egg
inserted into the leaf tissue. Eggs will hatch into nymphs after about two
weeks. The nymphs feed for three to four weeks. They leave their molted skins
clinging to the foliage. There are five nyphal instars. Life cycle takes five to
seven weeks, depending on the weather, and there was only one full generation
per year. In the spring, the adults fly to their hosts and begin feeding on the
first fresh leaves. They mate and lay small groups of tiny eggs on leaf
undersides, near the mid-vein. Once matured into winged adults, they mate
and lay a second round of eggs, which will hatch, molt, and reach adulthood,
and feed until late summer or fall.

Nature of Damage

Sap sucker. Both nymphs and adult of the lace bug feed almost entirely at the
base of leaf blade on the under surface or at the axils. The leaf lamina becomes
spotted with brownish patches near the base. The leaf ultimately wither and
fall, leading to complete defoliation of the host plant. Aggregate in large
numbers on stem and branches and feed gregariously at the base of the leaf
blade and sucking sap from larger veins ultimately leaves become spotted,
discoloured and wither. Eventually shoots die back. The damage becomes
most noticeable when populations are large in mid to late summer. If feeding
is heavy, leaves may drop prematurely.

Figure 12: Lace bug (a) underside of the leave and (b) lace bug infested
leaves symptom
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Figure 13: Lace bugs collected from leaves

Control Measures

8.

Keep the soil bare under plants, remove any leaves or debris to
overwintering adults or eggs that may be hiding out, or tilling the debris
into the soil.

Remove any weeds from the plantation that may serve as alternate hosts
for the bugs.

Planting a variety of ornamental shrubs rather than a lot of one type reduce
the spread of this pest if an infestation occurs.

Assassin bugs, jumping spiders, pirate bugs, mites, ladybugs, green
lacewings, and parasitic wasps such as mymarids will all target lace bugs.
Attract and build up a healthy population of these beneficial insects by
planting the flowering plant species near the plantation.

Use contact and systemic insecticides such as Imidacloprid.

For lace bugs, Bifenthrin, cyfluthrin, permethrin, pyrethroids, Carbaryl
products such as Sevin are useful and effective.

Chemical contact pesticides must be applied properly to fully cover the
undersides of the leaves (Dekker, 2021).

Teak canker grub

Dihammus cervinus
Acalolepta cervina (Hope)
Order: Coleoptera

Family: Cerambycidae
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Distribution
India, Myanmar, Thailand

Host Range
Tectona grandis

Observed Locations
Paukkhaung Township

Life Cycle and Biology
Female lays 60 eggs. Incubation period is 5 days. Larval period lasts for 3
months. Pupal period is 14-19 days. Emergence of adults is during April.

Nature of Damage

Adults feed on the bark of teak saplings 2-8 years old and lay eggs on the bark,
near ground level. Feeding and tunneling by larvae causes formation of a
bulging canker all around the stem at which point the saplings may break.

Figure 14: Teak canker grubs (adult)

Control Measures

e The grubs also feed on roots in the nursery. Apply phorate 10G or
Carbofuran 3G two teaspoon full mixed with fine sand.

e The use of Beauveria bassiana proparations for control of Acalolepta
cervinus (Hope) is effective.
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9. Termites ([g)

Order: Isoptera

Coptotermes curvignathus Holmgren
Family: Rhinotermitidae
Odontotermes sp.

Order: Isoptera

Family: Termitidae

Distribution
Africa and Asia

Host Range
Tectona grandis, Pinus spp., Araucaria spp., and Agathis spp.

Observed Location
Tharyarwaddy, Minhla, Gyobin gauk, Pauk khaung, Padaung Townships

Life Cycle and Biology

In the beginning only a few eggs are laid. The eggs hatch after one week during
the summer and within 6 weeks the larvae develop to form soldiers or workers.
The queen is capable of laying many millions of eggs during her life.

Nature of Damage

In the growing trees, the termites attack only the outer dead bark and are
mostly restricted to the dead portions. The worker termites eat away thin layers
of the bark surface. The attack usually under earthen galleries which covers
the bark and under which workers and soldiers travel to and from the ground
connection leading to sometimes to tree branches or inside the trunk through
wood scars of branches and freedom heart wood.

Most termite damage young plantations immediately after planting up to one
year, is by and large, a primary causal factor. Here, the tap root is ring barked
after feeding on secondary hosts, which is completely eaten up followed by
wilting and drooping of tender leaves, and ultimate death of the seedlings or
young plants. The attacked plant can be easily pulled out from the ground or
falls down automatically in due damage. This is a most common cause of
mortality during the first year of planting (ICFRE, 2020).

26



Technical Guidelines for Integrated Pest and Disease Management

Figure 15: Damage to teak trees by termites

Control Measures

The area where termite attack is high, plantations and surroundings must
be cleaned by removing all plant debris to maintain crop protection from
termite attack.

Destroy the termite reservoirs or mounds to reduce activities of termites.
Remove the king from the colony, which may destroy the whole colony.
The termites are efficiently controlled at high temperatures. Heating and
smoke by burning of the crop residues at the mounds.

Imidacloprid should be applied once a year. Imidacloprid is a non-
repellent insecticide, and caused more than 90% mortality.

Where the pest is of regular occurrence the soil should be mixed with
endosulfan 4D or quinolphos 1.5 D, 35 kg/ha at the time of sowing.

If the incidence of pest is noticed in standing crop dilute 2.5 L of
endosulphan 35 EC in 5 L of water and mix it with 50 kg of soil and
broabcast even in 1 ha followed by light irrigation.(NAIP).
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10. Blister beetle (g:euoo&agjés)

Mylabris phalerata Pallas
Order: Coleoptera
Family: Meloidae

Distribution
India, Myanmar, China

Host Range
Leguminosae, alfalfa, Baptisia, bean, pea, and sweet clover; potato and
cotton.

Observed Locations
Paukkhaung and Padaung Townships

Life Cycle and Biology

This beetle lays eggs in the soil in August. The eggs hatch about 40 day to
larva in mid-September. There are five larva developmental stages before
they mature into an adult, the last being their overwintering stage, in which
they spend six months in the soil before pupating in May and emerges as
adults in June. Their developmental temperature range is 18 °C to 34 °C
(Zhu, 2005). The amount of period during their overwinter stage is depended
by soil temperature (Zhu, 2006). The adult body size varies from 25 mm to
34 mm long and 4 mm wide, with the average female’s body is 33 mm length
and the average male’s body length is 26 mm. The adult beetles are black
with large orange spots behind their head, followed by 2 wider orange bands
(zhu, 2005).

Nature of Damage

The adult beetles severely damage buds, flowers and even tender leaves by
feeding either solitarily or gregariously. The damage caused to flower is so
extensive that there is no pod and seed setting resulting indrastic yield
reduction (Dhingra and Sarup 1992).
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Figure 16: Blister beetles

Control Measures

Remove the plant debris from the field.

Remove the weeds from field.

The beetles can be controlled manually by picking them by hand

Lambda — cyhalothrin 5 EC of 10 ml/10 litre (pyrethroid). Contact and
stomach action. Some has repellent properties.

Carbaryl 10% at 20 kg/ha (Carbamate). Stomach and contact activity with
slight systemic properties.

Cypermethrin 10 EC at 10ml/10 litre (Pyrethroid).

Use proper quantity of water

Deep ploughing at summer season.

Application of neem seed kernel extract (5%) as a repellent for egg laying.
Quinalphos 1.5% at 20 kg/ha (Organophosphate). Broad spectrum contact
and stomach poison (CABI, 2014).
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11. Short horned grasshopper (g¢&o34emoé)

Acrida sp.
Order : Orthoptera
Family: Acrididae

Distribution
Africa, Europe, Asia, North America, Hawaii, and Australia.

Host Range
Agricultural crops, grasses and forest tree

Life Cycle and biology

Acridoids pass through three stages: egg, nymph and adult (Evans, 1984;
Symmons and Cressman, 2001). The nymphs and adults of are usually
similar in shape and habits (Coronado and Marquez, 1986). Some acridoids
has one to two generation or more generations per year. Female acridoids lay
eggs in batches and are usually deposited in the soil, but some species prefer
to oviposit within the roots of plants. Females may produce around 100 to
500 eggs or more (Carpintera and Sechrist, 1982).

Nature of damage
Irregular feeding on seedlings and leaf blade; Large portions of leaf edges
consumed. (ICAR, 2012).

Figure 17: Short horned grasshopper
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Control Measures

e Dusting malathion 5%, 20kg/ha.

e Foliar sprays of insecticides can also control grasshoppers.

e Scelionid wasps parasitize the eggs of short- horned grasshopper. A
platystomatid fly and mite prey on the eggs of oriental migratory locust.

e Different species of ants feed on the nymphs and adults.

e They are also prey to birds, bats, field rats, mice, wild pigs, dogs,
millipedes, fish, amphibia, reptiles and monkeys (ICAR, 2012).

12. Butterfly (e88(go)

Catopsilia pomona
Order : Lepidoptera
Family : Pieridae

Distribution

Sri Lanka, India to Myanmar, Thailand, Laos, Cambodia, Vietnam, Hainan,
China, Taiwan, Langkawi, W.Malaysia, Tioman, Singapore, Sumatra, Java,
Borneo, Palawan, Philippines

Host Range
Butea monosperma, Cassia fistula, Bauhinia species, Pterocarpus indicus,
Senna alata and Sesbania species and Leguminosae (Fabaceae).

Observed Locations
Tharyarwaddy Township

Life Cycle and Biology

The entire life cycle stages of C. pomona is divided into egg, five larval stages,
pupal stage and adult stage. The eggs of the butterfly are laid on various
species of plants. The eggs are usually laid singly on the underside, at the
margin of the leaves. Each egg is white, bottle shaped, and ribbed vertically.
They deposited an average of 94.8 eggs per plant. The eggs hatch in 3-4 days.
The newly hatched caterpillar (larva) is about 0.5 cm long and is yellowish
green. In later instars, the colour changes to a leafy green. The head is green
and spotted with tiny black tubercles. The paired lines are found on both sides
of the body and run from head to anus. The larval period lasts for 10 to 15
days. Fully grown larva stops feeding and becomes inactive before pupation.
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Pupation takes place low to the ground. Its entire body is bright leaf green.
Pupa is oval in shape with both the ends pointed at their tips. The color of pupa
changes from bright green to dull green. Two thin pale yellowish lines are also
seen on either side from tip to end. The average length of pupa from its tip is
3.0 to 3.5 mm and average duration of adult emergence is 5 -6 days.

Upper side of adults is pale yellow or white with sulphur yellow base always
in male but usually in female. Female possess black border in the fore-wings.
The life cycle of C. pomona is about to 15 - 21 days under laboratory condition
(Joydeb and Agarwala, 2018).

4 .» s 4
A

Figure 18 : The adult stage of C. pomona butterfly.

Nature of Damage
Butterflies of Pieridae are common in tropical parts of the world and few of

them are also considered as pests of economically important plants (Capinera
2008). The first instar larva, soon after emergence, feeds on epidermis of
leaflets. It feeds diurnally on many trees, shrubs and herbaceous plants in the,
favouring Cassia.

Damage was mainly due to caterpillars. Larvae of this pest found to be serious
defoliator. Larval feeding resulted in denuding of plant. Larvae pupated on
plants and remain attached with the silken thread. About 44-96 percent
infestation was recorded on senna.

Control Measures

e Bacillus thuringiensis can be used to control caterpillars.

e Vinegar spray: A vinegar and water solution will kill and repel most
garden pests, including caterpillars. Mix two tablespoons of vinegar with
1 gallon of water, and spray wherever you've seen caterpillars.
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e Use of Pyrethrin, bifenthrin, permethrin, cyfluthrin, cyhalothrin, Sevin and
malathion to control caterpillars.
e Neem oil is effective to control this caterpillar. (Glen, 2022).

13. Mealy bugs (3:c0z§)

Pseudococcus sp.
Order : Hemiptera
Family : Pseudococcidae

Distribution
Worldwide

Host Range
Malvaceae, Solanaceae, Leguminaceae and a few ornamentals plants

Observed Locations
Tharyarwaddy, Paukkhaung Townships

Life cycle and biology

Female lay eggs in an egg sac (about 600 eggs) of white wax on the twigs,
branches, bark of the plant, leaves and terminal ends. Eggs hatch 3-9 days and
under normal conditions, nymphal stages of mealybugs take about 30 days.
There may be as many as 15 generation per year.

Nature of damage

Infested plant parts become stunted. Both nymphs and adults suck the sap from
leaves becoming withering and yellowing of leaves. Heavy infestation can
cause fruit dropping and defoliation and death of the host plant.

Control Measures

e Infested plant parts, debris and weed should be removed and burned to
prevent mealybug populations invading to the new plant.

e Manual picking of bugs can be done in plants that are not severely infested
in nursery.

e Coccinellid beetles (predators) should be released to feed the mealy bug
numphs.

e Insecticides such as Pyrethroids (Permethrin, Bifenthrin) and carbamate
(carbaryl 50 WP) could be sprayed. Azadirachtin can also be applied.
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Figure 19: Different plants infested with mealy bugs in nursery
14. Armyworm (ce[goeoroé)

Spodoptera litura
Order : Lepidoptera
Family : Noctuidae

Distribution
South and East Asia, Oceania, some African islands and Hawaii

Host Range
Agricultural crop, horticultural crops and wild plants

Observed Locations
Tharyarwaddy, Paukkhaung Townships

Life cycle and biology

There are four stages in life cycle eggs, larva, pupa and adult stage. Females
lay eggs in masses of 200 to 300 eggs and hatch 3-4 days. Total life cycles
complete about 40 days (Aravinthraju et al., 2022).

Nature of damage
The young larvae first feed gregariously and scrape the leaves. Older larvae
spread out and can cause defoliation and poor growth of plants.
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Figure 20: Hand collected Armyworms

Control Measures

Plough the soil to expose and kill the pupae

Grow castor along border and irrigation channel as trap crop

Flood the field to drive out the hibernating larvae

Set up light trap at 1/ha

Collect and destroy egg masses in nursery

Hand picking of grown up larvae and kill them

Avoid pre-monsoon sowing.

Pyrethroid (Cypermethrin), Carbamate (Carbosulfan) can be applied
(TNAU, 2016).

15. Golden Tortoise Beetle

Aspidimorpha sanctaecrucis
Aspidomorpha miliaris
Order : Coleoptera

Family : Chrysomelidae

Distribution
Southeastern Asia, Southern China, Southwestern India, Central Asia.
(Swietojanska and Borowiec,2006)

Host Range
Fabaceae, Verbenaceae, Convolvulaceae, Ipomoea species.
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Observed Locations
Gyobin gauk and Tharyarwaddy Townships

Life cycle and biology

Golden Tortoise Beetle lays eggs (about 11 eggs) underneath fully opened
leaves. Life cycle (eggs, larva, pupa and adult stages) complete about 30-37
days. (Nakamura et al.,1989).

Nature of damage

This beetle feed the plant leaves and left irregular circular holes on the leaf’
surface. They eliminate most of a leaf surface area until only the skeleton of
the leaf is left over. Heavy feeding of both adult and larvae can become
defoliation and reduction in yield. (Ghate et al.,2003) (Asio and Ferraren,
2021)

Control Measures
e Hand picking of beetles and destroy.
e Weeding should be done.

Figure 21: Golden Tortoise Beetles
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Natural Enemies of Teak (Tectona grandis L.f, Lamiaceae) in Bago
Region, Myanmar

Predators
1. Ladybird beetles (c863s03j)€s)

Coccinella sexmaculata (Fabricius)
Coccinella transversalis (Fabricius)
Order : Coleoptera

Family : Coccinellidae

Figure 21: Lady bird beetle Coccinella sexmaculata and Coccinella
transversalis

Appearance

Coccinella sexmaculata (Fabricius)

This beetle is a small round and 3-4 mm body length, its color varies from

yellow to canary yellow and forum with a black elytrum and also present. This

beetle has been recorded in India, Nepal, Japan, Indonesia and China.

Coccinella transversalis (Fabricius)

This beetle is about 5 mm body length and its color is red orange with black

inverted “V’’ markings on elytra (Balbarino and Ceniza, 2005). This beetle

has been recorded in India, Nepal, Sri Lanka, Bangladesh, Indochina,

Indonesia, Australia and New Zealand ( Poorani, 2002).

Observed Locations
Tharyarwaddy, Minhla, Paukkhaung, Padaung Townships
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Life Cycle

Female beetles lay yellow to orange oval eggs in clusters on leaves or stems.
Eggs hatch into larvae that complete 4 instars within 12-16 days before
pupating. The pupa can be found on plant leaves and stems. Adults emerge
wtihin 4-10 days. Beetles overwinter as adults in leaf litter. Eggs are elongated,
usually yellow to orange in colour and are laid in clusters of 10-50 eggs near
the prey (e.g. aphid). The larvae are soft bodied and wingless. Their colour
varies from black to dark brown with various types of markings or spots. Some
larvae are covered with white wax. Larvae are very active moving around in
search of prey. The pupae are oval-shaped and are glued to the leaf surface.

Predatory habit

The adults and larvae of ladybird beetles are important predators of aphids. A
single ladybird can eat 200-300 aphids over its lifetime. Both adults and larvae
prey on aphids, leafhoppers, mealybugs, mites, scales and whiteflies. The
larvae eat more pests (particularly aphids) than adults. A single ladybird can
consume approximately 200 - 300 aphids over its lifetime of 1-3 months. The
adults and larvae are predacious. Lady beetles also feed on caterpillars, moth
eggs and other soft-bodied insects. As conservation: Grow strips or groups of
non-crop flowering plants such as fennel, thistles, coriander, carrots.
Pesticides spraying should be avoided. But if it is necessary, selective
pesticides and methods should be used.

2. Praying mantis (§8:e02¢)

Mantisa religiosa
Order : Orthoptera
Family : Mantidae

" »

Figure 22: Praying mantis on sticky trap
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Appearance

Praying mantis is a predatory insect. It has a number of adaptations for
capturing and devouring its mainly insect prey. These include powerful
mandibles (mouthparts) and long, spiked forelegs, has an elongated body
from 5to 9 cm (2 to 3.5 in), long, slender limbs, and two pairs of wings. It has
a very large distribution range, being found in Europe, Africa, Asia, and
(possibly) Australia (Activewild, 2019).

Observed Locations
Tharyarwaddy, Minhla, Gyobingauk, Paukkhaung, Padaung Townships.

Life Cycle

There are three stages to the European mantis life cycle: egg; nymph; and adult
‘incomplete metamorphosis’. Mating usually takes place in September or
October during the warmest part of the day. Females lay eggs in a dense,
foamy case called an ootheca, which contain up to 400 eggs (Activewild,
2019).

Predatory habit

When the eggs hatch the nymphs may cannibalize each other if no other food
is available. Both nymphs and adults are indiscriminate eaters. Mantids will
eat nearly anything they can catch including flies, moths, crickets,
grasshoppers, bugs, etc., but also on natural enemies such as beneficial bugs,
flies and spiders. As conservation, avoid spraying broad spectrum pesticides.
Maintain vegetation as natural habitats for mantids (Activewild, 2019).

3. Dragonflies (Qog)

Sympetrum fonscolombii
Order : Odonata
Family : Aeshnidae
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Figure 23: Dragonfly

Appearance

Sympetrum fonscolombii can reach a body length of 38 to 40 millimetres (1.5
to 1.6 in). Males have a red abdomen. The wings have red veins and the wing
bases of the hind-wings are yellow. It can be seen on the wing throughout the
year. Its main flight period is May to October and it is scarce during the winter
months.

Observed Locations
Tharyarwaddy, Minhla, Gyobingauk, Paukkhaung, Padaung Townships

Life Cycle

Adult females lay eggs by flying low over the surface of water and tapping the
tail end of their abdomen on the water, shaking eggs out as they fly. Eggs may
also be laid on aquatic vegetation. 1500 eggs are laid and they take about a
week to hatch into aquatic nymphs. The nymph stage of dragonflies lasts up
to five years in large species, and between two months and three years in
smaller species. Larvae develop in the water and are predacious on other
aquatic insects. Once mature, they climb out of the water to pupate and take
to the skies. It has more than one generation per year. Some larvae overwinter.

Predatory habit

Dragonflies are strong, agile fliers and have keen eyesight. They catch their
prey in the air and feed on midges, mosquitos, butterflies, damselflies,
tadpoles, and small fish. Their staple diet of nymph is mostly bloodworms and
other insect larvae, but they also feed on tadpoles and small fish.
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