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SERICULTURE

Introduction :-

Sericulture, or silk farming, is the cultivation of silkworm to
produce silk. Although there are several commercial species of
silkworm, bombyx mori (thecaterpillar of the domestic silkmoth) is the
mot widely used and intensively studied silkworm.

Types of sericulture :-
There are Mainly four types of silkworm.
Mulberry Silk :-

Mulberry silk, also called ‘Natural silk’. is a continuous fiber made
by silkworm when spining their cocoon. There

Tasar Silk :-

Tasar silk is produced from larvae of several sepcies of silkworm
belonging to the moth genus Antheraea.
Eri Silk :-

Eri silk comes from the catterpiller of Sami ricini, found in Assam
and nearby regions as well as in some parts of China and Japan. It was
imported to Thailand in 1974.

Muga Silk :-

Mega silk is a type of wild silk geographically tagged to the state of
Assam in India. The silk is known for its extreme durability and has a
natural yellowish-golden tint with a shimmering, glossy texture.

Order. Lopidopts
Mulberry sitk moth

©




@

2.Sericulture Industry in different states

Mullberry sericulture is mainly practised in five states namely,
Karnataka, Andhra Pradesh, Assam and Bodoland, West Bengal,
Jharkhand and Tamil Nadu are major silk producing states in the
country.

The Ramanagara district in Karnataka is the largest market for silk
cocoons in Asia.

Volume of row silk produced in India in finaincial year 2017,
bystate (in 1000 metric tons)
Raw silk production in 1000 metric tons
[Andhrpradesh [s.97 ]
| Assam B |3.81 e 1
| Jharkhand 2.63 B |
West Bengal _l257 |

The Indian sericulture market was worth INR 266 billion in 2019.
Sericulture refers to the art of rering silkworms for the production of
silk. India is currently the worlds second largest producer of raw silk and
the largest consumer of raw silk and silk fabrics.

¥

4. Eri silkworm stucture and life cycle :-

Structure

Eri silkworm cocoons are naturally composite biopolymers form
by continuous twin silk filaments bonded by ceresin. As a kind of wild
species, E cocoons have a characteristics different from those of Bobyx
morri cocoons

Life Cycle

Eri cocoons are stalkless, flossy, white or brick red in colour 5cm
long in case of female and 4.6 cm long in male. Pupa : pupal stage last
for 15-37days during when larvae change pupae.

Eri silkworm has a four stages : the egg, larva, pupa, and the adult
or moth. The moth lays white egg which turn grey and then black just
before hatching.

3. Mulberry Silkworm structure and life
cycle

Structure :-

The larva of silkworm moth is called caterpiller larva. The newly
hatched larva is about 4.00 to 6.00 mm in length. It has rough, wrinkled,
hairless and yellowish white or greyish worm-like body. The full grown
larva is about 6.00 to 8.00 cm in length

Life cycle of mulberry silk worm :-

The life cycle of mulberry silkworm completes in 45-55 days,
consists of stages egg, larva, pupa and moth. Egg stage is lasting for 9-
10 days, larval stage which is 24-28 days, pupa stage 8-10 days and
moth stages 3-4 days.

The life cycle of silk moth starts when a female silk moth lays eggs.
The caterpillar or larvae are hatched from the eggs of the silk moth. The
silk worm feed on mulberry leaves and give rise to pupa. In the pupa
stage, a weave is netted around by the silkworm to hold itself.

5. Muga Silkworm structure and Life Cycle :-

Structure :-

The structure of muga fibre is made up of four molecular chains
contained in a premitive tetrahedral cell with an average cell edge
746pm and c 738pm. and lattice number 8.

Life Cycle :-

wild silkmoths are reared on wild trees but can also be raised and
bred under complete humen control. They complete their life cycle of
four different metamorphosing phases, egg, larva, pupa and adult
moth. Antherea assama is a wild silk moth mentioned in literature as
early as 1662 BC

(




6. Tasar silkworm structure and life cycle :-
Structure :-

Tasar is copperish colour, coarse silk mainly used for fuunishings
and interiors. It is less lustrous than mulberry silk but has its own feel
and appeal. Tasar silk is generated by the silk worm, Antheraea mylitta
which mainly thirve on the food plants Asan and Arjun.

Life cycle :-

They complete ther life cycle of four different metamorphosing
phases, egg, larva pupa and adult mothe of these only larval stage is
feeding period. The range of the food selection of these insects is wide.
Their cocoons are bigger than those of the domesticated silkworm.

PN
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8. Economic Importance of sericulture :-

Sericulture provides gainful employment, economic development
and emprovement in the quality of life to the people in rural area and
therefore it plays an important role in anti poverty programme and
prevents migration of rural people to urban area in search of
employment.

Silkworm have large role in rural life in many countries being an
insect of economic importance. Silkworm produces silk has high quality
fiber and silk fabrics are highly attractive. There are differents lines and
strains for silk production.

Kamavir Mahavidyalaye
MUL, Dist-Chandrapur.
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7. Appliences for silkworm rearing :-
Conditions :-

The optimum temperature for normal growth of silkworm is
between 20% and 28% and the desirable temperature for the
maximum productivity ranges from 23% to 28% temperature above 30
directly affects the health of the worm

Rearing Appliences :-

stNo. | item | Quantity
}1_ ,,;&99( rearing rack
2 Rotary mountages or chandrike _ =

[3 [Powersprayer -
(4 [hygrometer B ]
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INORGANIC MATTERS OF SOIL

From the accounts given in the description of weathering process
it is clear that compounds of alluminium , silicon , calcium ,
magnesium , iron , potassium and sodium are chief inorganic
constituents of soil . Besides these the soils also contain small
quantities of several other inorganic compounds , such as those of
boron , magnesium , copper , zinc , molybdenum , cobalt , iodine ,
florin , etc. The amount of these chemical s vary in soils of different
places. Chemical compositions of soil of one horizon differs greatly
from the composition of soil in the other horizon.
ORGANIC MATTERS OF SOIL

Organic component of soil consist of substances organic origin
Jliving band dead . In sandy soil in arid zone , it is found in very poor
quantity(one or less than one percent) but in peaty soil , it may be
high as 90% .When plant and animal die their dead remains are
subjected to decomposition , the original material are converted into
dark coloured organic complexes called humus . Sometimes living
micro-organisms add sufficient amount of organic matter in soil the
form of metabolic waste chemist have been attempting to unreweal
the details of humus composition seen the earlyast days of soil

crianra




And have got much success but much is yet to be discovered . In
term of specific elements , the organic components of soil contains
compounds of carbon , hydrogen , oxygen , phosphorous , sulphur,
nitrogen and small amount of other element also. only small fraction
of total organic matter is soluble in water but majority of them are
soluble on alkali solution .

3.COLLOIDAL PROPERTIES OF SOIL PARTICLES

There are to types of substance namely crystalloids and
colloids crystal are those crystalline solid substance which form true
solution on being mixed with other substances . In true solution ,
crystal particles cannot be seen with the help of microscope .

The word colloid first coined by Graham (1849) is derived
form Greek word kolla meaning glue and eoids meanings
appearance, i.e., glue like in appearance . Colloid is really speaking
amorphous state of the substances which do not form true solution
if mixed with other substances .The practical of colloidal substances
float in the solvent in suspension state but do not tend to settle at
the bottom . Colloids are not found in ionic or molecular form but
are found in aggregate of atoms or molecules .

4.SOIL REACTION AND BUFFERING SOLUTION

Many chemicals properties of soils center round soil reactions as
regards their nature , some soils are neutral , some are acidic and basic. The
acidity , alkalinity and neutrality of soil are described in terms of hydrogen
ion concentration of pH is very necessary . It can be understood in the
following ways :

Water dissociate into H+ ion and OH- ion Hence the ionic constant
of water can be repersented as follows :

lonic constant of water =[H+] [OH]

[H20]

But the rate of dissociation of water is so water so slow that
ionization constant of water can be expressed simply as product of
concentration of H+ and OH- ions , thus ionization constant of water
Kw=[H+][OH-]. Concentration of H+ and OH- ions are expressed in term
of equivalent per liter . Only one molecules in ten million water molecules is
in dissiociates condition .




*BUFFERING IN SOIL

Soils have got good buffering capacity . Therefore , it necessary to add
consideriably large amount of acids are alkalies in order to being to bring
about any change in the original pH of soil . Buffering action is due to presence
of large quantity weak acid and their salts in the soil . Phosphate , carbonates ,
bicarbonates and other salt of weak inorganic acids and corresponding acids
themselves are important buffering agent in the soils besides these , colloids
associates with cations are important buffering agent .

Buffering action of soil is important in agriculture in the following
respect

(1) Stabilization of pH .This protect the higher plants and micro-
organisms form direct adverse and injurious effects of sudden change in the

soil reaction .

(2) Amount of amendments necessary to correct the soil reaction .
The greater is the buffering capacity of soil the larger will be amount of the
amendment such as lime , sulphur etc to correct the acidity are alkalinity .

ACID SOILS

Soils with pH values below 7 are acids soils . In the regions of high
rainfall, soils are acidic in their reaction because of the fact that soluble basic salt
such as those of Ca ,Mg,K, Na ,are leached away by drainage water an insoluble
acidic residues composed chiefly of oxides of silicates of iron silicone, aluminium
are left which accumulate in pretty high amount . This salt as acidic reaction ,
hence the soils are acidic . Besides that region it may be other causes also which
produced acidity in soil important factor which produced acidity in soil are as
follows ;

|. continues removal of lime and other base elements by cross
accumulation of acids continues in the manures

2. application of acids forming fertilizers in the soils .

3. microbial action

4. formation of sol on a acidic rock
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- PLANT SUCCESSION

Plant succession:-
Definition:- plant succession is an orderly change of communities of plant (animals) occur a period of time at the same place.

SERE:- the stage in the communities that appear and disappear during course of succession are called sere and the communities are called
serial communities or serial stage.

CAUSE OF SUCCESSION
Main cause of succession are as follow:-
(1)  Physiographic processes:- producing mostly primary bare areas.
(a) Erosion:- by wind, water, gravity or glaciers.
(b) Deposition:- by water, wind, gravity, glaciers and volcanoes.
(c) Emergences:- of barren land surface.
(d) Submergences:- resulting in barren submerged surface.
(2) Climatic phenomena:- producing mostly secondary bare areas.
(a)Wind:- removing previous vegetation.
(b) Drought:- death and wilting of weak species,
(c) Snow:- killing previous vegetation,
(d) lightning:- causes fire in the forest.
(3)Biotic agent:- producing mostly secondary bare areas.
(a) Man:- destroying natural vegetation.
(b)  Animals:- overgrazing,
(c) Bacteria, fungi, insect:- eliminating plant species by diseases or by eating




KIND OF SUCCESSION

For the initiation of succession, it is essential that there should be some
bare area.

(1) If an area is colonized by organisms for the first time, the succession
is called primary succession

(2) It started on a bare area (rock), newly emerged delta or island,
newly exposed and bank. If the area under colonization has been
cleared by whatsoever agency(like burning, grazing, flooding,
clearing. Felling of trees etc.)

Plant succession occurring in pond with the help different serial stage.

Definition:-the stage in the communities that appear and disappear
during the course of succession are called sere and the communities
area called serial communities or serial stage.

(1) HYDROSERE

Itis the communities in the aquatic environment. It occurs both in the running
and standing and standing water, but better developed in standing water, e. g.
pond,. Lake, where various stage of plane form distinct zones around a single body
of water. hydrosere

Follow:-

(1) Phytoplanktom or pioneer stage (bare bottom stage):- it is an initial stage of
hydrosere which constitute pioneer community. Some blue- green algae,
green algae, diatoms, bacteria etc.

(2) Rooted sub-merged stage:- the area of the pond where water is more than ten
feet it depth it almost without any flowering plant but where the water is
about ten feet deep, there may found sub-merged and free floating plant

(3) Rooted floating stage:- when water depth is about 5-8 feet, the submerged
plant give way for the development of new vegetation of the floating species.
the floating plant enter the area with there rhizomes.




(4) reed-swamp stage (amphibious stage):- the water is now only 2-3 feet in depth the
species which are rooted and submerged but whose shoot extend well above the water
surface make their appearance, these plant are carex, mariscus, thypa, sangittaria
phragmatis etc.

—
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Fig.: different stage in hydrosere

(5) sedge-meadow stage:- water level is now hardly % to | foot. This habitat now
becomes favorable for the growth of species of cyperaceae and gamin such as carex,
Juncus, Cyprus, Eleocharis, in the are and from the mat like vegetation with the help

of much branched rhizome system.

(6) Woodland stage:- by the time, marshy vegetation disappear, soil become drier
and dreir for must time of the year. This area is now invaded by terrestrial plant
which are some shrub (salix, cornus) and tree like (papulus, Almus).by this time

there is much accumulation of humus with reach flora and micro-organism. Much

mineralization of the soil favor the arrival of new species in the area.

(7) Forest stage:- this is a climax community. The woodland community is rapidly ion
vaded by several trees. In tropical climate with heavy rain-fall, there develop tropical
rain ion forest.




(2) XEROSERE

(lithosere-xerosere on rock)

this type of succession originate on the bare rock surface. The original substratum is deficient in
the water and without any organic matter having only minerals locked in the rock.

The various seral communities develop are as follow:-

(1)Crustose lichen stage:- the substratum is rock which is very poor in moisture and organic
matter, subjected with high temperature.

Lichen of this stage are:-
(1) Rhizocrpon
(2) Graphis
(3) Lecidea
(4) Rhinodian and
(5) Lecanora etc.

(2) Foliose lichen stage:- plant of this stage apper on the substratum partially built up by the
crusts lichen. They develop on the rock surface around or near the place already occupied by
crust.

&l
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CLIMAX CONCEPT

Monoclimax and polyclimax theories of climax in succession.

Definition:-the final, terminal and more or less stabilized community in succession that
is able to establish some short of equilibrium with the environmental condition of that
area called climax (clements, 1916) the subject of climax has been much controversial
and is reviewed from time to me by many ecologists. According to clements
(1916,1935), climax has the following tree principle characterize.

(1)unity:- climax is a unit, and index of the climate of area. Life or growth forms of
plants indicate the climate type.

(2) stability:- the form of climax community is more are less stable with the climate.
This climax community cannot be replaced through competition by any other group of
species.

(3)Origin and phylogenetic relation:- climax community is to be tread equivalent to
organism, like which is takes birth, grows develop and becomes matured. In any
climate region, the development stage of the climax community have their own

characteristic which reflect the type of climate .

(3) Moss stage:- it is an important stage of building up a layer of soil over the rock.
Spore of moss stage are brought over the rock by air current.

(4) Herb stage:- when the soil increase in thickness, the herbaceous vegetation
which consists mainly of annual and perennial herb develop very quickly. The root
of this plant penetrate down and break the deep layer of rock into small particals.

(5) Shrub stage:- due to much accumulation of soil. The habitat become suitable
for shrub which start migrating in the area. These are of Rhys, Phytocarpus etc.

(6)Forest stage:- finally, some xerophytes trees invade the area. Further weathering
of rock and increasing humus content of the soil favour the arrival of more tree and
vegetation finally become helophytic.

Clima

ioncer Intermediate
community

communities commun’ity
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* Physical properties

1) Horizonation = o horizons are dominated by organic material.
Some are saturated with water for long periods or were once
saturated but are now artificially drained; others have never been
saturated.

_ ‘A’ horizons are mineral layers that formed at the surface or below
an § horizon, that exhibit obliteration of all or much of the original
rock structure.

_ ‘B’ horizons are mineral layer that typically from below an A or o
horizon and are dominated by much of original rock structure .

_'C’ horizons are mineral layers which are not bedrock and are little
affected by pedogenic processes. And lack properties O, A,
B,horizons The material of C layers may be either like or unlike that
from which the overlying soil horizons presumably formed

* _'R’ horizons are layers of hard bedrock.

« 2) Soil colour= In well aerated soils oxidized or ferric (fe+3)
iron compound are responsible for the brown, yellow and red
colours you see in the soil

* 3) Soil texture = Soil texture refers to the proportion of the
soil “ separates” that make up the mineral component of soil
These separates are called sand silt and clay.

* 4) soil structure =

o A) Granular = Roughly spherical, like grape nuts. Usually 1-10
mm in diameter most common in A horizon.

©




B) Platy = flat peds that that lie horizontally in
the soil. Platy structure can be found in A, B and

C horizons. -

G G
C) Bocky = Roughy cube — shaped, with more or less

flate structure. Size commonly range from 5-50 mm
across. Blocky structure commonly B horizon.

« D) Prismatic = Larger vertically elongated blocks, often with five sides. Size
are commonly 10-100 mm across

* E)columnar = The units are similare to prisms and are bounded by flat
vertical faces

* 5)Soil consistence = e 233, S0 e
* A) moist soil=

* Loose = Noncoherent when dry or moist; does not hold together in mass.

®|




Sticky = when wet, adheres to other material
and tends to stretch somewhat and pull apart
rather than to pull free from other material.

* Dry soil

Soft = when dry, breaks into powder or
individual grains under very slight pressure.

Hard = when dry, moderate resistant to
pressure; can be broken with difficulty
between thumb and forefinger.

6)Bulk density = Bulk density is the proportion of the weight of the soil
relative to its volume. Pt is expressed as a unit of weight per

volume, and is commonly measured in units of grams per cubic
centimeters. (g/cc).

Chemical properties =

A) cation exchange capacity (CEC)
* B)soil reaction (pH)

®




A) Cation exchange capacity = some plant nutrients and metals
exist as positively charged ions, or “cations”, in the soil
environment. Among the more common cations found in soils are
hydrogen (H+) , aluminium (Al+3), calcium (Ca+2), magnesium
(mg+2) and potassium (k+). Most heavy metals also exist as cations
in the soil environment. Clay and organic matter particles are
predominatly negatively charge (anions) and have the ability to hold
cations from being ‘leached’ or washed away . The absorbed
cations are subject to replacement by other cations in rapid,
reversible process called cation exchange.

B) Soil reaction= By defination, “PH” is a measure of the active
hydrogen ion (H+) concentration. It is an indication of the acidity or
alkalinity of a soil, and also known as “soil reaction”.
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