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Part- A
Diseases and Pests of Mulberry

www.hbmahesh.weebly.com 6




Experiment No. 1: Study of Leaf Spot
Through Sectioning, Staining and
Temporary Mounting.

Leaf spot disease is caused Bgrcospora moricola, belongs to the order

Moniliales of class Deuteromycetes.

Symptoms: In the leaves affected by leaf spot, brownish wtag spot appear in the
beginning and at later stages, these spots becolaggyed, coalesced and lead to the

formation of shot holes. Severely affected leavaine yellowish and fall prematurely.

Symptoms

Disease Cycle o€ercospora moricola
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A. Mulberry leaf affected by leaf spot; 1. Browrosg
B. T. Sof infected leaf; 1. Conidiophores with conic

2. Upper epidermis; 3.Palisade tissue; 4. Sporsgy¢

5. Lower epidermis
C. Conidia with germ tub
D. Germinating conidia on the leaf surf
Disease cycleThe disease spreads primarily with rain dropletse Tungus produces
compact mass of interwoven cust-like hyphae in which conidiophores are produc
which in turn produce 3-celled conidia. Conidia are hyaline, taperingpa¢ end ani
70x3 pum in size. The conidia are capable of praduaew hyphae from any cell. It tak
about 1012 days after inoculation of cdia to produce a spot and anoth-4 days for
the production of conidia.
The disease is very common in rainy and winter @gagJun-December) and it reduc
the leaf yield by 10-30 %.
Control: The disease can be controlled by spraying of 0.1&bé&hda:m with a safe

period of 8 days.
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Experiment No 2: Study of Powdery
Mildew Through Sectioning, Staining
and Temporary Mounting.

Powdery mildew disease is caused Blyllactinia corylea. It belongs to the order

Erysiphales of class Ascomycetes.

Symptoms Initially white powdery patches appear on the lowarface of the leaves

which cover the entire leaf surface at a latereseagd turn black to brown in colour.

Symptoms

Disease Cycle oPhyllactinia corylea
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A. Mulberry leaf affected by Powdery mildew

B. T.S.of infectedleaf E. Ascogonium and antheridium
(1) Upper epidermis F.Young cleistothecium
(2) Palisade tissue G. Matured cleistothecium
(3) Spongy tissue H. Liberation of asci
(4) Lower epidermis I. Ascus
(5) Mycelia with conidia J. Ascospores
C. Mycelia and conidia K. Germinating ascospore

D. Germinating conidia
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Disease cycleThe pathoger. corylea is an ectoparasite. It obtains nutrients by sending
haustoria into the epidermal cells through the sttamThe fungus reproduces by both
asexual and sexual methods.

Asexual reproduction takes place by means of cani@onidia are hyaline,
unicellular and club shaped measuring 70x@@n borne terminally on septate
conidiophores. The liberated conidia disperse thinonind current and spread the disease.
The mycelium is unbranched, hyaline and forms a algic mat sticking to the leaf
surface.

Sexual reproduction takes place by the formationfrafting bodies called
cleistothecia. Cleistothecia are covered with nwuer colourless needle shaped
appendages. Inside the cleistothecium 5 to 50 agcipresent which on maturity are
liberated during the favourable conditions by tpbtng of the cleistothecia. Each ascus
has two ascopores which on germination produce dg/jp@imd spreads the disease through
conidia.

The disease is more prevalent in hilly areas dutiregrainy and winter seasons
and in the plains during the winter months.

Control: Spraying of Dianocap 0.2 % has been found to bg &kective for the control
of the disease. Leaves can be used for rearinglditdays of the spray.

Varietal resistance is known for the disease, Ledweving thicker cuticle and
epidermis, less number of stomata and more offla&$é (trichomes) are less susceptible

to the disease.

Experiment No. 3: Study of Leaf
Rust Through Sectioning, Staining and
Temporary Mounting.

Leaf rust disease is causeddeyotelium fici. It belongs to the order Uredinales of
class Basidiomycetes. In Indieroteliumfici is the pathogen which causes leaf disease.
Symptoms:In case of leaf rust the pathogen produces numeginusead sized circular to
oval brownish to black eruptive lesions on the |lowarface of leaves. As the disease

becomes severe leaves become yellow and with@redfaturely.
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Symptoms

Disease cycl®f Cerotelium fici

A. Mulberry leaf infected by lee
rust
B. T.S. of infected leaf
(1) Upper epidermi:
(2) Palisade tissu
(3) Spongy tissu
(4) Lower epidermi

www.hbmahesh.weebly.com

(5) Uredospores

C. Liberated Uredospores

(6) Exine

(7) Intine

(8) Germ tube

D. Germinating Uredospore on |
leaf surface
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Disease cycleThe pathogerCerotelium fici is an obligate microcyclic rust fungus. It
exists primarily as mycelium, Uredia and Uredospbheedospores are oval to round and
uninucleate produced singly on uredophores in drddi favourable conditions (22-24°C
with high humidity) Uredospores germinate and poadhyphae, which enter the leaf
through stomata. The hypae grow intercellularlyhie host tissue, sending haustoria into
the host cells to draw the nutrients. Uredosporgsetise through water droplets and wind
currents and spreads the disease.

Control: Timely utilization of leaves without delaying theaf harvest especially during
winter months and wider spacing in plantation haeen found to reduce the disease
incidence. In addition, spraying of fungicides likenocap and Carbendazim at 0.2
percent concentration helps in controlling the alssewith a safe period of 7 days.

Varietal difference in resistance to leaf rust dgeis known, though no variety has been

yet found to be completely resistant.

Experiment No. 4: Study of Root-Knot
Through Sectioning, Staining and
Temporary Mounting.

Root knot is caused byeoidogyne incognita belongs order Tylenchida of class
Secernentia and phyllum Nematoda.

Symptoms: The affected plants show stunted growth, margiealesis and yellowing of
leaves. The underground symptoms include the foomatf characteristic knots or galls
on the roots. Nematode damages the xylem and phiigstes resulting in the disruption
of water and food conduction.

Life cycle: There are three stages in the life-cycle of theatedeviz., egg, larva and
adult. The second stage female larvae enter thetlomugh the hole made by the stylet
and harbour in the sub-epidermal layer. After enity starts feeding on the
parenchymatous cells. Due to the stimulus inducedthe nematode, cells undergo
repeated division and enlargement. As a resulterans knots/galls appear on the roots.
Female larvae undergo four moults in the roots dexklop into a mature oval/spherical

egg laying female. Each female lays 200-322 ellppszggs covered with gelatinous
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substance. In favourable conditions eggs hatchlawde are liberated into the soil. T
nematode takes about 30-days to complete the life cycle and it can repealife cycle
2-3 times in its life span. Temperature from-30°C and soil moisture from -60% is
most favourable for its multiplicatic

The disease is very common in sandy soil undegateid condition This reduces
the leaf yield in advanced stages b*-12%.

Symptoms of Root Knot Nematode

Envelop
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Epidermis

Steel

Disease Cycle oMeoidogyne incognita
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Eggs within gelatinous matrix

Second stage infective larva

Larva with hemispherical posterior terminated spike
Female completed moults

Typical female

nmoow>»

Mature egg laying female

Control: The nematodes can be controlled by deep digginglawghing of infested
garden during summer, which exposes the nematoge &gyl larvae to direct sunlight.
Due to high soil temperature the nematode larvacegys are destroyed. Application of
neem oil cake at the rate of one tonne per hegare/ear in four equal split doses has
been found to be effective. Application of nemadasilike Aldicarb or Carbofuran at the
rate of 30 kgs per hectare per year in four eqpbil doses along with fertilizer is also
recommended with a safe period of 45-50 days.
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Experiment No. 5: Collection,
[dentification and Mounting /
Preservation of Insect Pests of

Mulberry (field work).

Pest: A destructive insect that attacks mulberry plastsalled as a pest.

Insect Collection Insects can be collected by hand, light trap aith a net. Except

adults, egg, larvae/nymphs/maggots and pupae caolleeted by hand. However, adults

can be collected by net/light traps only.

Collect as many as possible insects from the nmybgarden, identify and

preserve them for laboratory use.

The preservation of collected specimens is of ypes.

Liquid Preservation: This method is ideal for thevhe and other forms of soft bodied
and tiny insects.e., 4% formaldehyde solution / 95% alcohol / 70%prepyl alcohol

is ideal for preservation of the specimen.

I. Pinned Preservation: In this method the specimenpraserved as mounted directly on

pins after killing and drying. This method is udeto study the morphological
characters when compared to first one. Howeves, adult stages can be preserved in
this method.

The pinned preservation technique is explaineceésab

Materials Required:

1.
2.

Nets: For collecting adults only.
Killing Jar: Glass jar with screw lid with absorthenaterial (cotton) at the bottom to

hold ethyl acetate (also nail polish remover warks)

. Forceps: Handling insects properly can protectreggiossible bites or stings, as well

as prevent damage to the fragile specimens. Haratle small insects with a small

paintbrush.

. Relaxing Jar: After death of the insects, inse@s be softened (to minimize the

breaking of any body part) in a relaxing jar befpirening.

. Spreading Board: Spreading boards are useful fondathe wings of insects out flat

and holding them in place while the specimen dries.
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6. Insect pins and labels: Insect pins are long, €epths made specifically for mountii
insects. Labels for pinned speens should be made on relatively heavy stock g

7. Storage Boxedor preservation of adul

Net Killing Jar Relaxing Jar

Spreading Boarc Preservation Box

Procedure:

1. Collect the adults cdifferent pests of mulberry.
Put them into killing jar and leave for few mintdl the death of the inse:
Transfer them to relaxing ja-3 days.

0N

Spread the insect wings, arrange legs and antestcaproperly, pin them ar
leave it for complete dryir. It may take few days.

5. After complete drying, preserve them in a presé@mmabox with appropriat
labeling.
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Experiment No. 6: Identification of
Mulberry Pests. Study of Nature of
Damage and Control Measures of the
Leaf Roller, Bihar Hairy Caterpillar,
Scale Insect, Mealy Bug, Thrips,
Beetles, Jassids and Grasshoppers.

1. Leaf roller: Diaphania pulverulentalis, belongs to the family Pyralidae, orc
Lepidoptera of the class Inse.

(a) Life Cycle: The female moths lays -80 eggs at the rate of2Leggs per epical sho
of mulberry plant and they hatch afte3 days. The larvae have 5 instars which last -
12 days.The caterpillars feed on leaves and produce ddknents when they grow whic
binds the leaf blades togeth The mature caterpillar normally turns into ptn the soll

or in dry leaves and lasts fa-9 days. The total lifecycle completes fror-24 days.
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(b) Type of damage and symptoms: The larvae defoliate on the apical shoot after ibigd

the tender leaves together and inhibit the groviiblants.

(c) Period of occurrence: Infestation starts with onset of monsoon, remaips tol

February, but maximum infestation is observed feeptember to November.

(d) Management:

(i) Pruning of the infested branches followed bg tlestruction of the caterpillars by
burning or dipping in 0.5% soap solution.

(i) Spraying of mulberry with 0.76% per cent DDVR2, 2 dichlorovinyl
dimethylphospate) (Dichlorvas) with a safe peridd -days.

(iif) Release of Trichogramma chilonis at the ratd Trocho card / acre for 4 weeks.

[Note: Do not spray any insecticide after reledsegy parasitoid]

2. Bihar hairy caterpillar: Spilosoma obliqua, belongs to the family Arctidae,

order Lepidoptera of the class Insecta

(a) Life Cycle: Adults are light brown with brick red abdomen, pegga with dark row of

spots laterally and dorsally. 1000-2000 eggs ackeitebatches on the lower surface of the

leaf. Eggs hatch in 5-7 days. Caterpillars mouk s8mes. Fully grown caterpillar

measures 4.5 to 5 cm. Anterior and posterior regaye black in colour and the rest of the

body is reddish brown. The pupa is dark brown itowoand measures about 2cm in

length. Pupal period lasts for 12-14 days. Thedifele is completed in about 48 days.

(b) Type of damage and symptoms. Gregarious young caterpillars feed upon the

chlorophyll layer of the leaf exposing the veinatd.instar caterpillars are voracious eater

of mulberry leaves.

(c) Period of occurrence: Incidence is frequent from August to February.

(d) Management/Control:

() Installation of light traps to attract adults.

(ii) Collection and destruction of egg masses amgj@rious young instars caterpillar.

(iif) Deep ploughing and flood irrigation for expng and killing the pupae.

(iv) Spraying of 0.2 per cent Dimethoate (safe geH13 days) or DDVP (safe period-17
days) on mulberry plants to kill the caterpillars.

www.hbmahesh.weebly.com 19




Life Cycle of Spilosoma obliqua

Pupa
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3. Scale insect: Saissatia nigra, belongs to the family Coccidae, order Hemiptera of
the class Insecta.

(a) Life Cycle:

Adult female lays 300-600 eggs which are minuteiteylelongated and hatches in
about 6 days. Within a few hours the nymphs crawl select the place of feeding on the
stem. It secretes a fibrous waxy material whichdeas to form scale. Female moults
three times and male twice. In the process of nmgylthey loose the appendages and

become sedentary. Reproduction takes place padkaptcally.

oo A L8 PPn 0l Bt My,
o LR LATRILAR Mame )

(e) (£)

Mulberry plant infested by scale insect

a. Female Scale d. male

b. Female Scale and mass. Male Scale
of eggs inside scale

c. Female f. Male adult

(b) Type of damage and symptoms: They suck the sap of the plants and affected shoots
start dying from the distal end. The affected shisostudded with thousands of dark

brown or black scales. Yellowish or mottled appreeaof the leaf blade can also be
noticed
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(c) Period of occurrence: Generally during summer months.

(d) Management:

(i) Swabbing of diesel and soap emulsion (1:3 Jatislodges the scale insect.
(i) Scrapping with a blunt edge wooden plate alstodges these insects.

(iif) Swabbing of Lime-Sulphur mixture on stem is@effective.

(iv) Spraying 0.05% malathion with 10 days of saéeiod controls the insect attack.

4. Mealy bug: Maconellicoccus hirsutus, belongs to the family Psedococcidae, order
Hemiptera of the class Inseciéhis is commonly known as mealy bug and is assediat
with mulberry plants showing symptoms populary knaag Tukra.

(@) Life Cycle: Each adult female deposits 350-500 eggs in a leos®ny terminal
ovisac during a week's time. Eggs are elongateshape and orange in colour. Hatching
takes place in about 5-10 days, depending upoglitmatic conditions. The crawlers are
also orange in colour. Nymphs are covered with gneabstances. The females have three
while males have four nymphal instars, which argspd in about 25 and 26 days
respectively. Adults reproduce parthenogeneticdlhey mate but do not feed and die in
2-3 days.

Mealy bug
C

Nymph ! "{’rrr(}}jf-:' el Malc adult
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Mealy Bug Mealy Bug on Mierry Plant Tukra Symptoms

(b) Type of damage and symptoms. The leaf yield is tremendously reduced and is
depleted in nutritive values.

(c) Period of occurrence: Mostly in summer months.

(d) Management:

(i) Removal of the affected shoot and burning.

(i) Spraying of 0.01 percent parathion is usefulcontrolling the pest. Safe period - 13
days.

5. Thrips: Pseudodendrothrips mori, belongs to the family Thripiidae, order

Thysanoptera of the class Insecta

(a) life Cycle: Adult males ofP. mori is brownish yellow whereas female is dark brown
in colour. Females are larger than males. On anageean adult measures 0.9 mm in
body length. 30- 50 bean shaped yellow coloured egg laid by a single adult female of
P. mori on the ventral side of the leaf. Nymphs hatch ftbese eggs in 6-8 days. The
nymphs are pale yellow coloured. They moult foores in 15-18 days. Adults are with

fringed wings.
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@

A. Egg
B - E. Nymphs of First, &ond,Third and Final Instars
F. Adult

Infested Plant

(b) Type of damage and symptoms: Thrips sucks the sap.

(c) Period of occurrence: Throughout the year and very high in summer mot

(d) Management:

(i) Sprinkler irrigation disperses the nymphs addlts

(i) Spraying of 0.02 percent DDVP twice at weelhgervals to kill the nymphal ar

adult stages. Safe peri- 7 days.
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6. Stem girdler beetle: Shenias grisator, belongs to the family Cerambicidae, order

Coleoptera of the class Insecta

a - Infested Stem; b — Egg; ¢ & d — Grubs; e — Pupdé— Adult

(a) Life Cycle: Adult insect is a stout built longicorn beetle watnongly developed mount

parts. Female deposits eggs underneath the batkeofirdled branch at night. The

incubation period is about 8 days. The grub tuniréts the wilting branches and feeds.

Grubs turn into pre-pupa and pupa inside the tunite¢ whole life cycle lasts for 7 to 8

months.

(b) Type of damage and symptoms: This beetle has a peculiar habit of ringing thenste

the bark and wood are neatly cut around the maim sir branch leaving a clear girdle.

The portion above the girdle gradually wilts andsdiGirdled branches of the plant or

wilting plants are observed in the garden.

(c) Period o f occurrence: Throughout the year.

(d) Management:

(i) Cutting and burning of the branches and steimasving the symptom of beetle attack.

(i) Swabbing of the base of main stem or branehiéis 0.1 percent BHC (Benzene
Hexachloride) solution (Safe period - 11 days).drper cent malathion emulsion
(safe period-13 days).

www.hbmahesh.weebly.com 25




7. Jassids: Emposca flavescence, belongs to the family Cicadellidae, order Lepidopte

of the class Insectdhis insect is commonly called as leaf hopper anphopper.

(a) Life Cycle: Adults are pale green in colour. They measure@%brhm in body length.
Adults and nymphs move sideways. Eggs which are yalow, and laid on the lower
surface of leaf below the epidermis. Eggs hatehr&hdays. Nymphs moults four times

and are pale green in colour. Pupation takes madeaf itself.

(b) Type of damage and SymptomsThe adults and nymphs attack the mulberry leaves
from lower side of the margin of the veins. Therelcteristic symptoms of jassid attack
are known as hopper burn. In this, a triangulak éaown spot appears at the tip followed
by such patches along the margin of veins. It stidm periphery and extends towards
the midrib of the leaf. In the final stage of akdbe leaf becomes cup shaped and withers
easily from the plant.

Life Cycle

eggs hatch

e
% 6-9 days

egg mass

?Z% 1st

5 nymphal stages
16-18 days

\ f{@i 2nd
,&\ o
3rd

(c) Period of occurrence:Usually during summer months.
(d) Management:

(i) Setting light traps for attracting and trappisdults.
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(i) Spraying 0.1% Dimethoate (Rogar) or 0.05% DDvan) is effective with a sa
period of 11 days.

8. Grasshopper: Neoorthocris acuticeps nilgriensis, belongs to the family Acdidae,
order Orthoptera of the class Ins¢. This is commonly called as wingless grassho

(a) Life Cycle: Adults are greenish in colour. Female lays ave-8 egg pods, each
having 1118 eggs. Egg pods are deposited in the loose saildepth of -3 cm. Eggs
hatch in about 281 days and nymphs undergo six moults. Early insyanphs are ligh
brown in colour whereas late instar nymphs arergneeolour. It completes its life cyc

in 5-6 months.

e | b ra ." il
0 v A BEA ~PUTl it Jéﬂg
a T A " e o ]‘!:’} = i I'L,
Egg Nyihal Instars Adult

(b) Type of damage and SymptomsNymphs and adults of this pest voraciously f
upon the mulberry leaves and leaf yield is reducedsiderably. Branches of plai
without leaves are observin the mulberry garden.

(c) Period of occurrence:The attack is recorded during July-August.

(d) Management:

(i) Exposing egg masses by deep ploughing for detstn by natural enemie

(i) Spraying 0.5% BHC with a safe period of 15 day useful in cctrolling the pest

Experiment No. 7: Study of pesticides,
their formulation, applicators
(sprayers and dusters).

A substance used for destroying insects or othgarosms harmful t
cultivated plants or to animi
FORMS AND FORMULATIONS

Formulations of pesticides are marketed in threen$oviz. Solid, Liquid an:

Gaseous.
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(a) Solid formulations

(i) Dusts (D): The dust formulations are mixture of toxicants ameft diluent to form a
dry, free flowing powder. The concentration of wamt mostly ranges from 0.1 to 50 per
cent.

(i) Wettable powders (WP) or water dispersible powlers (WDP): These are
essentially finely divided concentrated dusts cioimg a wetting agent i.e. surface active
agent to facilitate the mixing of the powder withater to prepare the solution of a
desirable strength before spraying. Water displersgowder in addition contains a
dispersing agent for uniform dispersion of the solm the suspension. Such powders
usually contain 50 percent to 75 per cent inectedits.

(i) Water soluble powder (SP):It is a finely ground water soluble solid and @ns$
nothing else to assist its solution in water. limsrely added to the proper amount of
water in the spray tank where it dissolves immediyat

(iv) Granulars (G): These formulations consist of inert material witte toxicants
absorbed on to them. Granular formulations aresiflad as extruded (impregnated) and
non extruded (surface coated). The former readdyntbgrates in water whereas the latter
resist disintegration in water.

(v) Capsules, baits and pelletsCapsules are the pesticide formulations whichehav
essentially a very small mass of toxicant enveldpeaithick coating material from which
the toxicant diffuse slowly. Baits are formulationdich consist of small quantities of
toxicants combined with food material attractivette pests. As regards pellets, the
toxicant is mixed with polyvinyl chloride and a ptecizer which release the toxicant over
a period of time.

(b) Liguid formulations

These formulations are applied as sprays in the fafrsolutions, suspensions and
emulsions.
(i) Solutions: They are homogenous mixture of two or more sultgts and usually are
not soluble in water. However, most of them areaulsla in organic solvents like xylene,
carbon tetrachloride, kerosene etc.
(i) Suspensions They are also referred as flowable or sprayabspensions (F or S).
They consist of finely divided solid particles desped in a liquid medium by means of a
wetting agent. Therefore, they mix well with wates a suspension and can be sprayed,

but with the same tank-settling characteristiceastioned in case of WP.
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(i) Emulsions: There are two types of emulsion; the first is tilarowater (O/W) type
In this, oil is dispersed in water. The second tigo@vert emulsion. This is a change fr
oil in water emulsion to water oil (W/O).

(iv) Water miscible liquids: They readily mix with water. They do not becomeky
when diluted in water.

(v) Concentrate insecticide liquid: They are applied in a concentrate form with
diluting in water at ultra low volume (ULV) rate

(c) Gaseous Formulation: These include the formulation which may be avadain

liquid or solid state but act in gaseous or vastate.

(i) Aerosols These contain the toxicant dissolved in an inguitl which is gaseous
ordinary temperatures bulitjuifiable under pressure. When the pressure lsased the
solution is discharged through a fine nozzle, tblvent evaporates and the toxican
dispersed in a very finely divided sta

(i) Fumigants: Pesticides in gaseous forms are known as fumigamdsare most ofte

formulated as liquids. These are generally usefgbimpletely closed spact

PESTICIDE SPRAYERS

Sprayers are the equipments used to apply theticisiec Very simple to sophisticd
instruments are available in the market. Threestkfit models are shown in the pictt
1. Hand operated useful for very small area of thebmu/ garder

2. Manual operated useful to moderate area of mullgargter

3. Machine operated useful for very large area likedtsetc.,
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Diseases and Pests of Silkworm

Part-B
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Experiment No. 8: Identification of
Grasserie based on External
Symptoms - Staining and Preparation
of Temporary Slides of Polyhedra of
Nuclear Polyhedrosis.

It is one of the most serious viral diseases irpital countries and occurs
throughout the year. This disease is also know@rasserie, Milky disease, etc.,
Causes of the disease
This disease is caused Bgrrelina bombycis virus belonging to the sub-group A of the
family Baculoviridae. As the name implies, thisuarmultiplies and forms polyhedra in
the nucleus of the tracheal epithelial cells, asigptissue cells, dermal cells and blood
cells. The size of the polyhedra varies from 3-6pe shape is usually octadecahedral or
hexahedral and sometimes tetragon or trigon. litilechostly takes place through feeding
of polyhedra contaminated mulberry leaf, rarelyptigh wounds.
Symptoms: During early part of the disease no symptoms ateenh except the worms
being slightly sluggish. Initially the skin showslyoand shining appearance. As the
disease advances the skin becomes thin and fragdethe body becomes milky white
with inter segmental swellings. The fragile skirpi®ne to rupture easily and become the
source of secondary contamination. Another charattesymptom of this disease is that
the larvae become restless and crawl aimlesslygalloa ridges or rims of rearing trays,
subsequently falling on the ground and dying. Deakies place after infection in about 4-
5 days in the young larvae and 5-7 days in the gropvlarvae. Diseased larvae lose the
clasping power of abdominal legs except the caledms by which it hangs with the head
downwards. If the infection is early the worms tailspin the cocoons and die, whereas if
the infection is late they are able to spin theooms but die inside producing melted
cocoons.
Prevention and control:
1. For effective prevention of this disease, the sdkw rearing rooms, equipments and
rearing premises should be thoroughly disinfecifdie brushing.

2. Use of DFLs for silkworm rearing and maintenancstahdard rearing conditions.
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In addition to the above, use of certain ldisinfectants like Reshamkeet Oush:

etc., could also prevent secondary contamination anebsl of the diseas

Polyhedral Bodies under Microscope EnlargePolyhedral Body
Temporary slide preparation of nuclear polyhedral bodies
1. Make a thin smear afuclear polyhedral bodicon clean glass slide
2. Air dry or flame dry the specim.
3. Fix the specimen in ethar/methanol for 1 min and air dry.
4. Stain in Giemsa for 3@5 min @ drops of stain in 1 ml of distilled wate
5. Wash the excess stain, air dry and observe undex 20 4C/45 x (400-450 x)

magnification.

Experiment No. 9: Study of Septicemia
and Preparation of Temporary Slides
of Bacteria.

This disease is caused by the multiplication oargd number of bacteribacilli,

streptococci andstaphylococci in the haemolymph. Septicemia during the larvajeti@ads
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to larval mortality whereas the infection in pupald moth stages leads to rge number
of melted cocoons.

The route of infection is through injury or wounaisd rarely perorally. Two maj
types of bacterial septicemia are generally obskreee is the black thorax septicer
caused byBacillus sp. belonging to the family Balaceae of the order Eubacteriales
the other is red septicemia caused bybacillus Serratia marcescens.

Symptoms. They have some common symptoms like sluggish momgnaecrease
appetite, straightened body, swollen thorax, skagekof abdominal gments, vomiting
and bead like faeces and loss of clasping powdegs. Further, the body becomes ¢
and discolored and the body wall ruptures easiliterg foul smelling fluid.

Difference in the symptoms: In black thorax septite the blackeninstarts from
the thorax and extends to the dorsal vessel allvihole body blackens and rots. In
thorax septicemia the whole body softens takinlightsy reddish tinge

Streptococci under microscope

Prevention and control:
1. Before the commencement of silkworm rearing, rooapgpliances and rearing surroundil

must be thoroughly disinfect with 2 percent formalin.
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2. Maintenance of strict hygienic and standard apheric conditions during silkworm rearing.
Care should be taken to avoid injury to the woravgrcrowding of trays and accumulation of
faeces in the rearing bed.

Temporary slide preparation of bacteria

1. Take a drop of bacterial suspension on a clears glade and make a thin smear,

air/flame dry.

2. Fix the material in ethanol/methanol for 1 min amddry the specimen.

3. Stain in crystal violet for 30 - 60 seconds andiwascess stain.

4. Observe under a microscope at 400-450 x magnificati

Experiment No. 10: Study of
Muscardine and Preparation of
Temporary Slides of Fungal Spores
and Mycelial Mat.

It is the most common and widely prevalent fungaédse found in all sericultural
countries. This disease occurs usually during ramy winter seasons under moderate to
low temperature and high humidity conditions.

Causes of the disease: This disease is caused Bgauveria bassiana belongsto the family
Moniliaceae, order Moniliales of class Fungi imgetf. Infection is mainly by body
contact, rarely through wounds. The disease islyigbntagious as the conidia are air
borne.

The developmental cycle deauveria bassiana consists of three distinct stages
namely conidium, vegetative mycelium and aerial ehyan.

The conidium is colorless, globular or rarely omatl porcelain white when gathered
in a mass. Under favourable conditions the conidgerminates within 8-10 hours of
coming in contact with the body of silkworm. Theameéating tube of the conidium after
invading the blood of the larvae develops into vatijge hyphae. At the tip of the hyphae
round or oval shaped short hyphae develops. Thiése detach themselves and elongate
to form vegetative hyphae.

The vegetative hypha comes out of the skin to faemial hyphae bearing
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innumerable conidiophores. Thesonidiophores give rise to small branches which |
one or two conidia.
Symptoms: At the early stage of infection symptoms are natidct, but as the disea
advances, moist specks appear on the skin. Astage, larvae lose appetite and bec
inacive. The body of the larvae becomes limp, loseskia elasticity, stops moveme
and finally they die. Before death, symptoms ofrili@a and vomiting appear. After dec
the body is initially soft, but within-8 hours it becomes stiff and hard. Oo two days
later, wooly aerial hyphae grow out between -segmental membranes. Subseque
the whole body is covered with white powdery coaidkcept the chitinous parts of 1
head. The larvae, unlike other diseases do nairrdecay but remains rd as the fungus
secretes double oxalaterystals of ammonium and magnesit
Prevention and Control:
1. Before the commencement of silkworm rearing, roomgpliances and rearir
surroundings must be thoroughly disinfecwith 2 percent formali.

2. Maintenance of strict hygienic and standard atmospheinclitions during rearing

In addition to the above, formalin chaff, muscardine powders likReshamkeet
Oushadh can be fruitfully used to control the outbreak apdead of this diseas

a. Mummified larva
b. Conidia
X c. Germination of conidi
0;(5’0% d. Formation of cylindrical spor:
e. Cylindrical spores
f. A conidiophore with conid

Development Cycle oBeauveria bassiana
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Temporary slide preparation of bacteria

1. Take a drop of fungal suspension on a clean glasand make a thin smear,
air/flame dry.

2. Fix the material in ethanol/methanol for 1 min amddry the specimen.

3. Stain in cotton blue and place a cover glass.

4. Observe under a microscope at 400-450 x magnificati

Experiment No. 11: Identification of
Pebrine based on External Symptoms -
Staining and Preparation of
Temporary Slides of Pebrine Spores.

Pebrine is a chronic and disastrous disease o$itkworm Bombyx mori L. It is
caused by Nosema bombycis belonging to family Nosematidae of the order
Microsporidia. The pathogen infects the host thiotegding of contaminated mulberry
leaf (peros) and also by rearing infected silkworm eggs (toaasial).

Symptoms. The symptoms of this disease can be observed ithalstages of silkworm
viz., egg, larva, pupa and adult.

In the egg stage, poor egg number, lack of adecaditerence to the substratum,
lack of egg uniformity, unfertilized and dead eggmor and irregular hatching.
Sometimes infected eggs cannot hatch out and rthtaheae may also die.

Larvae show poor appetite, retarded growth and ldpeeent leading to un-
uniformity in size. Larvae moult irregularly and ost sluggishness. Transovarially
infected larvae die before third moult but thosechhare heavily infected die during first
instar itself. The larval body shows wrinkled skuith rustic brown colour and in the
moribund (near death) stage they do not rot butanemmubbery. Sometimes black
irregular pepper like spots are noticed on larkal.s

The infected pupae are flabby and swollen witheldless and softened abdomen.
Sometimes irregular black spots are noticed near ridiments of the wing and

abdominal area. Highly infected pupae fail to maigrhose into adults.
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The moth emergence is delayed and improper. They ltdubbed wings witl
distorted antennae and do not mate properly. Talesdrom wings and abdominal al
easily come off.

Prevention and control:

1. Use of DFLgrepared by conducting systematic mother moth exatmon.

2. The other methods are to conduct effective flistion of rearing rooms, equipmel
and surroundings. Maintenance of strict hygienid atandard atmospheric conditic
during rearing.

Temporary slide preparation of pebrine spores

1. Make a thin smear of pebrine suspension on cleassgllide

2. Air dry or flame dry the specime

3. Fix the specimen in ethar/methanol for 1 min and air dry.

4. Stain in Giemsa for 3@5 min 2 drops of stain in 1 ml dfistilled water)
5. Wash the excess stain, air dry and observe undex X040/45 x (40-450 Xx)

magnification.

Anchoring Disk
Lammellar Polaroplast
«—Exospore

Endospore
Vesicular Polaroplast

Nucleus

Polar Filament
(Polar Tube)

Posterior Vacuole

Pebrine Spores under Mcroscope Enlarged Spore
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Experiment No. 12: Methods of
Application of Silkworm Bed
Disinfectants for Management of
Silkworm Diseases.

Bed Disinfectants:

An agent that destroys harmful microorganisms (&#&tand fungi) in the
silkworm rearing bed eg., formalin chaff, reshantlaeshadh, slaked lime powdsc.,
Preparation and Application of Formalin Chaff:

In this method formalin solution of required coniration depending on the
silkworm instar is mixed with burnt paddy husk atinkled on the larval body and bed.
The concentration of formalin required is 0.4 pentcduring | and Il instars, 0.5 percent
in Il instar, 0.6 per cent in IV instar and 0.8rpent during V instar. The paddy husk is
charred or burnt either by burning or roasting jpaa without making ash. Depending on
the instar of larvae, the required strength of fimis mixed with the burnt paddy husk
in the ratio of 1:10 by volume and mixed thoroughlyren it is sprinkled evenly on the
larvae and covered with a paraffin or double fodavapaper. After 1/2 an hour the paper
cover is removed and feed is given. Formalin chgfflication should not be done when
larvae are preparing for moult or under moult. Aggdion of formalin chaff can be done

before brushing on the newly hatched larvae aret afich moult 1/2 an hour before the
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resumption of feeding. The frequency of applicabformalin chaff should be increas

depending on the incidence of dise:

Application of Dithane M 45 (Zinc ion Manganese ethylene oxide bisdit
carbomate) or captan (Nvichloromethyl Thi-4-Cyclohexane 1, Bicar- boximide)

These are the two commonly available fungicidesl dsethe control of muscardin
These fungicides are used at a concentration ef tent during, I, Il and Il instars anc
per cent durig IV and V instars in combination with levigatedi@dn clay or Kaolin. The
ingredients are thoroughly mixed and tied in a #ioth and dusted on newly born lan
and after each moult 1/2 an hour before the resommif feed. An additional dustir
shout be done on the 4th day of final instar after bledning. The quantity required i-
3 grams per 0.1 sq m. area during I, Il and lltans and -5 grams during IV and V ir
tars. The dustings should not be done when thadaave preparing for motor are under
moult. The dusting frequency should be increas#ukifintensity of infection is higl
Application of Reshamkeet Oushadh

It is a bed disinfectant formulation used to prevasth muscardine and grasserie.
constitution, method of applition and quantity required has already been indatat the

part covering the control of grasserie dise

24

2

Figure. 6. Dusting of “Reshamkeet Oushadh™
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Experiment No. 13: Life Cycle of Uzi
Fly, Identification of Uzi Infested
Silkworms and Cocoons.

Exorista sorbillans
Class : Insecta
Order: Diptera
Family: Tachinidae

The incidence of this fly is very high in the toplicSericultural regionyviz.,
Bangladesh, Southern part of China, India, Thailand Viet Nam. The extent of damage
ranges from 10-3fercent.
Morphology: Adults are blackish gray in colour. Male is longiean female. The Head
is triangular in shape. On the dorsal side of therax, there are four longitudinal
black bands. The abdomen is conical. Of the abdainsegments, the first one is black
and the rest grayish-yellow. Life span of aduleglivaries with sex and season. Males
survive for about 10-18 days. Females live 2-3 daygyer than the males. Survival
period is less during summer months.
Egg: Eggs are macro type and creamy white in coloue €ggs measures 0.45-0.56
mm in length and 0.25-0.30 mm in width. They aréonf in shape and hatch in about
2-5 days after oviposition depending upon the dicaondition. Once hatched, the
maggot penetrates into the body of the silkworm.
Maggot: The young maggot hatches out of the eggsll ghrough the operculum
which generally faces the silkworm body. The newhtched maggot directly penetrates
into the silkworm body. Maggots pass through threstars. In the first two instars, they
develop just below the skin of the host body andhanfinal instar they leave this site
and move into the body cavity. Maggots of first a®tond instars are yellowish- white
in colour and measurel.3-1.6 cm in length. Magpetge eleven body segments. The
mature maggots escape from the host body by ppriie integument by its pro-
thoracic hooks. They feed on various tissues efsitk worm body and the host larva
dies by the time the maggots are mature to esaadeom the host body.
Pupa: The escaped mature maggot pupates in darker araad around the silkworm

rearing house. Pupae are oblong in shapes somewat anteriorly and round
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posteriorly. They are light reddish brown to daekladish brown in colour. Body has 11
segments and measuring 0.9-1.2 cm in length and.6.£m in lateral width. Adults

emerge in about 10-12 days.

Life Cycle of Uzi Fly

1.Uzi Fly 4. Black scar on silkworm body
2.Adults depositing eggs on silkworm 5. Maggot
3.An egg on host body 6. Pupa

Uzi Infested cocoons
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Damage: The silkworm larvae infested up to early fifthtaswill die before they reach

the spinning stage. If infestations take placethin late fifth instar the mature maggot

comes out by piercing the cocoons and therehdering the cocoons unfit for mass

reeling. Infested silkworms can be identified b thresence of black scar on the part

of the skin where the maggot penetrates into ttg/.bo

Prevention and Control:

1. Maintenance of sanitary and hygienic conditidusng rearing.

2. Creation of a physical barrier by providing wireesh in the doors and windows of
the rearing rooms or mosquito net curtaimsiad the raring stands.

3. Dusting of levigated china clay on the body o silkworm prevents the oviposition
by the fly.

4. A commercial formulated uzicide has been dewvadom India which kills the eggs

of the uzifly when applied within 48h of egg laying

Experiment No. 14: Life Cycle of
Dermestid Beetles — Dermestid
Infested Silkworm Cocoons.

This group of insects belongs to the family Derndest of the order 42Coleopteran.
They often attack pupae and adult silkworms ingrenages, and mostly cause extensive
damage to the stored cocoons. Presence has beetedeip India and Japan.

(a) Life Cycle (i) Dermestes ater

Adults are black in colour, measures about 7 mrbady length. Females start
ovipositing in about 5 days after eclosion. The eggmilky white, elongate with
1.90x0.48 mm in size. Incubation period varies fr3s6 days. Newly hatched grub is
white which gradually turns to brown in first insigself. The colour of the grub turns to
black from second instar onward. The first instarbgis about 2.4 mm in length. Grubs
are spindle shaped and are covered with hairs mduslength. The grub undergoes 4-6
moults in about 27-28 days. On an average, pupalgeccupies about 7-8 days. Freshly
emerged adult changes its colour from light yeltovdark brown.
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Cocoons [amaged by Dermestid Beetle

Prevention and control

1. Maintenance of strict sanitation in and aroundréeing house, grainage and coci
storage rooms.

2. Wooden article of the storage room and grainageilldhbe dipped in 0.2 per ce
malathion solution for -3 minutes. After 10 days the trays should horoughly
washed in water and sun dried f-3 days before reusing.

3. Passing of hot air (560°C) into the storage rooms and maintaining lomtiulity like
30 per cent and below help to kill the beet

4. Fumigation of dried cocoon storage room with me bromide at 0.5 g per 32 for
three days kills all the stages of beetle. Necgsgacautions must be followed f

using this chemical as fumigar
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Experiment No. 15: Predators of
Silkworm.

Ant
Phylum: Arthropoda
Class: Insecta
Order: Hymenoptera
Family: Formicidae

Ants attack in gregarious forni.e., in groups and are also considered as pre:
of silkworm during rearing, spinning, preservatiomcoons before marketing as well
storage of stifled cocoons for reeling. Aican be controlled by using ant wells dur

silkworm rearing and by the application of inseicks during outside cocoon spinni

Lizard:
Phylum: Chordata
Class: Reptilia
Order: Squamata
These lizards are most dangerous predators duanyg msars. Model rearing

house with wire mesh to all windows and doors acemmended to control the lizai

www.hbmahesh.weebly.com 44




Squirrel
Phylum: Chordata

Class: Mammalia
Order: Rodentia

These are major predator of silkworm during cocepimning, preservation
cocoonsbefore marketing as well as stored stifled cocoobguirrels eat away the pug
and causes extensive damage to the cocoon cropelveating house and strict vigilan

during cocoon spinning is recommended to contrelstiuirrel

Rat
Phylum: Chordata
Class: Mammalia
Order: Rodentia
These are also major predator of silkworm duringwsrm rearing, cocoo
spinning, preservation of cocoons before marketimgvell as stored stifled cocoons. |

proof model rearing room is recommended to corthe rats.
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Crow

Phylum: Chordata
Class: Aves

These crows are major predator of silkworm duripigrsing, when the mountages
are kept outside the rearing room. Crows eat atvayarvae and causes extensive damage
to the cocoon crop. These predators can be coedrdl) strict vigilance during outside
spinning.
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