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GROWTH DEFINITION
& TERMINOLOGY



s GROWTH N
. DEFINITION

A The process or act of growing, especially in
organisms followingssimilation of food

A Anincreasdn size, number, significance.
A Growth isbiology procesef an individual
organism growing organically.
A A purely biological unfolding of events involved in

an organismchanging graduallyfrom a simple to
a more compleXevel



s - GROWTH
. CHARACTERISTIC

A Anincrease in the sizsf an organism or part of
an organism, usually as a result of arcrease In
the number of cells

A Growth of an organismmiay stop at maturity, as
In the case of humans and other mammals

A It may continue throughout lifgin many plants
and certain body parts of human such as hair,
nail)



. - GROWTH N
. TERMINOLOGY

A Morphogenesisdifferentiation and growth of the
structure of organims

A Cytogenesisthe development & variation of cells

A Gametogenesisdevelopment & maturation of
sex cells through meiosis

A Life Cycle development changes in an organisms
A Proliferation: growth by the rapid multiplication



< GROWTH A
. TERMINOLOGY

Growth Terminology in Animals :

A Amelogenesisforming tooth enamel

A Angiogenesisforming blood vessels

A Auxesis increase in cell size without cell division
A Kenogenesisembryonic development

A Gastrulation: gastrula developing from blastula
A Myelinisation: development of myelin sheath

A Gametogenesisdevelopment & maturation of
sex cells through melosis



e GROWTH
. TERMINOLOGY

Growth Terminology in Plants :

A Cultivation : fostering the growth of something
A Vegetation: the process of growth in plants

A Rooting: process of putting forth roots

A Foliation: process of forming leaves

A Fructification: the bearing of fruits

A Germination, sprouting seeds or spores sprout
A Apposition: growth in thickness of cell wall




e GROWTH
. TERMINOLOGY

Growth Terminology in Microorganisms :

A Culture: growing of microorganisms in a nutrient
medium

A Apposition: growth in the thickness of a cell wall
A Cytogenesisthe development & variation of cells

A Gametogenesisdevelopment & maturation of
sex cells through meiosis

A Germination sprouting : spores sprout



CELL GROWTH &
DIFFERENTIATION OF
UNICELLULAR ORGANISMS



The Study of Microbial Growth

A Microbial growth occurs atvo levels
growth at a cellular level withncrease In
size and increase Ipopulation

A Division of bacterial cells occurs mainly
through binary fission (transverse)
I parent cell enlarges, duplicates its chromoso

and forms a central transverse septum dividing
the cell into two daughter cells




BINARY FISSION OF BACTERIA

o Cell replicates its DNA

Nucleoid

6 The cytoplasmic
membrane elongates,
separating DNA
molecules

9 Cross wall forms;
membrane
invaginates

0 Cross wall forms
completely

6 Daughter cells

Cell wall
Cytoplasmic
membrane

Replicated
DNA
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BINARY FISSION OF BACTERIA
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[ Cell wall
e | Cell membrane
(a) A young cell at early phase of cycle. J o Cliscinsaonig 1

QO Chromosome 2

(b) A parent cell prepares for division * Ribosomes
by enlarging its cell wall, cell
membrane, and overall volume.
Midway in the cell, the wall develops
notches that will eventually form the
transverse septum, and the
duplicated chromosome becomes
affixed to a special membrane site.

(¢) The septum wall grows inward,
and the chromosomes are pulled
toward opposite cell ends as the
membrane enlarges. Other
cytoplasmic components are
distributed (randomly) to the two
developing cells.

(d) The septum is synthesized
completely through the cell center,
and the cell membrane patches
itself so that there are two separate
cell chambers.

(e) At this point, the daughter cells are
divided. Some species will separate
completely as shown here, while
others will remain attached, forming
chains or doublets, for example.




Rate of Population Growth

A Time required for a complete fission cycle fs
called thegeneration , or doubling time

A Each new fission cycle increases the
population by a factor of 20
exponential orlogarithmic growth.

A Generation times vary from minutes to
days.



Rate of Population Growth
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Rate of Population Growth

A Equation for calculating population size
over time:

N, =(Ni)2"

N, Is total number of cells in the population.
N; Is starting number of cells.
Exponentr? denotes generation time.

2" number of cells in that generation




The Population Growth Curve
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The Population Growth Curve

Lagphase 0of | at 6 peri od
enlargement; little growth

Exponential growth phase & a period of
maximum growth will continue as long as cells
have adequate nutrients and a favorable
environment

Stationary phase @ rate of cell growth equal
rate of cell death caused by depleted nutrients
and O,, excretion of organic acids and
poIIutants

Death phase 0 as limiting factors intensify,
cells die exponentially in their own wastes




The Population Growth Curve
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Methods of Analyzing Population

Growth

: -?urbidometry d most simple

: Degree of cloudiness, turbidity, reflects the relative
l

l

population size
IA Enumeration of bacteria:
I T viable colony count
: i direct cell coun® count all cells present; automated or
: manual
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