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Introduction

Aqguaculture

» |t refers to the cultivation of aquatic organisms in controlled or semi
controlled aquatic environments for commercial, recreational or

human purpose.

» In aquaculture the breeding, rearing and harvesting animals and
plants takes place in all aquatic environment like ponds, rivers, lakes,

the ocean etc.



Why is It Important?
The overfishing from natural resources is continuously increasing and
human need alternate sources to feed the growing population on earth.

Other purposes includes:

*To protect threatened and endangered species
*Habitat restoration

*Wild stock enhancement

*Production of baitfish

*Fish culture for zoos and aquariums



*Marine aquaculture refers specifically to the culturing of oceanic species.
*EX. oysters, clams, mussels, shrimp, salmon and algae etc.

*Freshwater aquaculture refers specifically to the culturing of freshwater
species
Ex. Carps, trout, catfish, tilapia etc.



Fish pond construction

Why land Survey?

Land survey is essential to find out determine soil topography.
*The first step in the construction of a fish pond is to make area of proposed pond.

*The natural slope where the main wall is to be built should be ascertained.
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. Site Selection
The site selection is most important factors for the success of fish farm.

The water retention capacity of the soil and the solil fertility influence the
productivity of farm pond.

The selected site should have adequate water supply throughout they ear.
The pond construction has to be based on the topographic area of land.
The self-draining ponds are ideal for higher elevation areas.

The site should be easily accessible by road.

The site should be free from pollution, industrial waste, domestic waste and

any other harmful activities.



b. Ecological, biological, social and economical factors

1. The ecological factors includes

Solil

v

v

The soil quality influences the pond productivity and determines the dyke construction.

The properties of soil texture and soil permeability are determined to decide the suitability of a site.
Pond bottom should have the ability to hold the water.

Loamy, clay loamy and silt clay soil types are most suitable for pond construction.

In good quality soil- gravel should not exceed 10 percent.

The rocky, sandy, gravel and limestone soil types are to be avoided.



2. Water

O An adequate amount of water is required to build the fish farm

O Natural water bodies such as reservoir, river, and lakes have stable water quality parameters
(Water temperature, dissolved oxygen, pH, alkalinity and water hardness)

O The site should be away from the flood area.

O Water should not be acidic or alkaline and if found to be so, suitable correction is to be done

d The ideal water temperature is 20 — 30°C for a fish farm.

3. Topography
v Normally, flood prone areas and poor rainfall areas need to be avoided.
v" Areas such as industrial zones, fields with underground oil pipelines, irregular land area, fields with high electricity

poles and radio masts and highly rooted vegetation area are also not recommended for pond construction

4. Biological factors

v" Biological factors include the species to be cultured, seed source and culture type and they need to be considered before site

selection of farm.



c. Economic factors

A The services directly or indirectly linked with aquaculture
sector such as transportation, storage, wholesale market aspects
etc are to be considered.

d The land identified for farm should be without legal issues and
fish farming should be accepted by the local people.

1 Other factors include availability of labour, electricity, medical
facilities and transportation.



Thank You
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Construction of dyke

. The earth work for the dykes should be very compacted.

 The dykes of a pond should be strong enough to withstand weather action and
water pressure.

 Brick or stone pitching may be provided to arrest erosion of dykes.

 Earthen dykes can be protected from erosions with bamboo piling.

» Holes should be closed immediately with stiff clay mixed with lime and
cementing material.

By using concrete blocks, stones or bricks the earthen dykes will be protected.
 Soil with a lot of clay 1n it can have a greater slope on the outside wall than on
the inside wall.

* A typical embankment is built with an outside slope of 1:1 and an inside slope

of 1:2.
» A slope of 1:2 means that for every increase in 2m width there is a change of 1
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Introduction

Haematopoiesis is a highly organised
differentiation process involving the ordered
expression of different sets of genes

It is controlled by factors in the developing
blood cell —the bone marrow in adults

Like any other developmental programme.



Haematopoiesis is from greek meaning “ to
make new blood”

It refers to the formation of blood cellular
components

All blood cellular components are derived
from a haematopoietic stem cells

In a healthy adult approx. 200 Billion RBC, 11
Billion WBC, 400 Billion platelets are
produced daily



Lymphoid Stem Cells COMMITTED STEM CELLS or
Progenitor cells

HSC
Colony Forming Unit-Blast (CFU-B)-> Colony Forming Unit-Erythroblast

(CFU-E)
Myeloid Stem Cells

\ Colony Forming Unit — Spleen (CFU-S) j—) CFU GM

- CFUM

MSC = CFU-B = CFU-E
MEP-Megakaryocyte erythroid progenitor

Pronormoblast
Basophilic normoblast

Polychromatophilic Normoblast
Orthrochromatophilic Normoblast
Reticulocyte

Mature Red Blood Cell



https://en.wikipedia.org/wiki/Megakaryocyte%E2%80%93erythroid_progenitor_cell
https://en.wikipedia.org/wiki/Megakaryocyte%E2%80%93erythroid_progenitor_cell
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Erythropolesis

bone marrow circulation
pro-
MEP erythroblast erythroblast* reticulocyte*? erythrocyte
- ~— _J — ~ -
dividing cells committed to non-dividing cells

erythroid lineage: requires EPO (etc)

\ >4
Y

Hb synthesis

*The suffix “-blast” indicates a large, proliferating cell. There
are several different kinds of erythroblast.
**The reticulocyte nucleus is condensed and inactive.



e Erythrocyte clearance:
—removed by liver and spleen after 120 days

—as the erythrocyte ages surface proteins
particularly “band 3” are progressively
oxidised

—this provides a target for phagocytosis by
macrophages lining liver & spleen sinuses.



e Generation of platelets (thrombopoiesis):

—stimulated by thrombopoietin (TPO) & other
non-specific growth factors.

—TPO produced constitutively mostly by liver.

—Inflammation can double production by liver
via cytokine IL-6.

—In thrombocytopenia (reduced platelets) BM
stromal cells also produce TPO.

—Platelets have TPO receptors and so remove
TPO from circulation (-ve feedback).



Thrombopoiesis

bone marrow circulation

megakaryocyte platelets

requires TPO (etc)

Platelets (1,000s) bud off surface of megakaryocyte.
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DN = negative for both CD4, 8; DP = positive for both; SP = positive
for one or other

IL-7R = IL-7 receptor
CD4/8 +ve = expressing one, other or both of these T cell markers

CD25 +ve = expressing IL-2 receptor
a chain, 3 chain re-arrangement = formation of T cell receptor

IgM =ve = synthesising IgM
CD19 +ve = expressing standard B cell marker
H chain, L chain re-arrangement = formation of mature Ig genes:



T lymphopolesis

CLP mature T (SP)




B lymphopoiesis

CLP pro-B pre-B mature B




