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About The Book

This book which is named as the biochemistry the fundamental of life is a
wholesome approach to the topic of biochemistry. This book contain a brief
details but written in a sufficient manner. So, the reader would be comfortable
in reading whether one is a beginner in this topic or an expert reading for his
research. It is all known that the topic biochemistry is very related to our daily
life, and needed to understood and grasped by as many people as it could. So,
this book is written in such a easy reading style that a novice can also learn topic
like: what is life and its importance, the bio molecules its different form and

functions.

After reading the book reader is surely going to increase the knowledge about
the topic tremendously and it will help the reader in its study curriculum or
thesis or research about the basic of biochemistry such as the living cell and its
different types and structures, different type of chemical reactions in the body
and the bonding involved in these reaction, one can also be a well read about
the building blocks of life ,such as water , carbohydrates, amino acids and their
different proteins, the multiples hormones released in the body . This book on
biochemistry will give the reader a wider and clearer perspective on what is

biochemistry and it components

Price: 445 INR
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This book provides an overview of the human body as a living and dynamic P H Y s I n L n G Y A N n H u M A N

creature. Discover what occurs when diseases disrupt the regular activities of
the body and observe how the body tries to go back to a state of equilibrium ‘ N A T 0 M Y

and health.

About The Book

This book explores the basic structure of the human body and explains how it
works to maintain a feeling of balance and a state of good health for the
individual. In addition to this, it presents fundamental concepts in a manner
that is not difficult to grasp. The book has an emphasis on anatomy and
physiology and presents information that is both straightforward and
condensed about these topics. It focuses on how the organs, tissues, and
systems of the body work together to carry out processes including learning,
managing blood pressure, learning how to respond to stress, or maintaining

the temperature of the body.

Anatomy is the study of the internal and exterior parts of the body as well as
their physical interactions, while physiology is the study of how those
structures work. Anatomy and physiology are two different branches of the
same academic discipline.

The axial and appendicular regions are the two primary sections that make up

a human body. The head, neck, thorax, abdomen, & pelvis make up what is nr nnananiav snivaiirao Patil

known as the axial portion of the body, while the upper and lower extremities

make up what is known as the appendicular part. Shoulders, upper arms, nr s s“nb“rav aI“
forearms, wrists, & hands are all considered to be part of the upper extremities, - =

while the hips, thighs, lower legs, ankles, & feet are all considered to be part of

the lower extremities. nr_ Visnwaieet TriVEdi
Price: 425 INR i Dr. K.Sudha Rameshwari
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Pesticides and Its Impact on Public
Health and Environment

Nayka Jayshree Subhash* and Prem Kumar Gautam*

ABSTRACT

Pesticides are toxic chemicals that are released into the
environment to kill, prevent, control, repel or mitigate the
population of harmful pests in an agricultural, domestic, and
industrial setting. The production and use of pesticides have
increased tremendously in the present time, thus there is a
need to evaluate the effects of pesticides on public health
and the environment. The different literature on relevant
topics is collected and reviewed on their adverse effect on
the environment and health. They are any biological or
chemical agent that inhibits, weakens, kills, or deters insects.
Including rodents, fungi, insects, and some other unwanted
plants also known as weeds. It is specifically designed to
affect target organisms, but pesticides not only kill target
organisms in agriculture and the environment, but also
essential (non-target) organisms that can be beneficial to
crops, it causes many changes in ecosystems and the
environment. Different criteria are used to describe

* Dept. of Botany, G. T. P. College, Nandurbar (M.S,, India)
* Corresponding authors Email:jjayshreenayak1994@gmail.com
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~ An overview of green synthesis and biomedical applications of

silver nano particles
Drashti Tank', DEMR.Patil’, Dr. Anjali Bishnoi'*
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Guyjarat 380015, India
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E-mail: anjali.bishnoi@ldce.ac.in

Abstract -

Silver nano particles have been widely used in the different areas including medicine,
industry. biosensors. water purification and catalysis. Physical and chemical methods of synthesis of
nanoparticles require toxic chemicals and they may also trigger the formation of toxic by-
productsduring synthesis. These methods of synthesis are very costly, consumes high power and long-
time maintenance as well. From chemical to greener is a sustainable research pattern which is opted
for many chemicals. Demerits of physical and chemical methods, elevates synthesizing silvernano
particles via biological routes. This review paper is designed to give an overview about green
synthesis and biomedical applications of silver nano particles.

Keywords : Nano materials, silver nanoparticles, green synthesis, biomedical applications,
1. Introduction :

Nanoparticles defined as particles having size range between 1-100nm. Nano particles and
nano technology has been developed before centuries, but its development reached milestone in last
30 years.Researchers took great interest in nano technology because of their size, shape, structure,
colour, remarkable physico-chemical properties and biological activities [1].Silver nanoparticles
(AgNPs) have great toxicities against virus [2], bacteria [3], fungi [4] and another micro-organism [5].
For these reason AgNPs widely used in biomedical sciences [5], such as targeting drug delivery
system [6], cancer treatments [7], as an antiviral [2], antibacterial [3], anti-fungi [4]. Nano particles
has great therapeutic index and achieve targeting drug delivery for cancer cell without damage healthy
tissues [7]. Also, nano particles are used widely in industries, in water purification, as a catalyst, in
food processing, as a stabilizer, in a capping agent, as nano fertilizers and many more[8].
Nanoparticles have different properties than bulk material, for example bulk silver is metallic grey on
colour while nano silver is deep wine or red coloured. Bulk gold is inert while nano gold is highly
reactive. Versatility AgNPs can further be understood by following characteristics:

-They have different physico chemical properties then bulk silver because of their size, shape, surface
area, dissolution rate, biological interactions and other impacts [9].

-They are widely used in biomedical sciences because of large surface area and has greater toxicities
to the bacteria and virus [2,3].

-They have different shapes like spherical, rod, cube, plate, sheet which is depends on mode of
synthesis [10].

-They have tendency to coordinate with vast no of ligands and to interact with biological living
system.

In general nanoparticles can be synthesizes by top down and bottoms up methods.In top-down
methods bulk particles grinded and then convert nano form, bottoms up approach vice versa. While
top-down method includes physical methods, bottoms up approaches include chemical and biological
methods [11,12]. Biological synthesis/ green synthesis drew attention of researchers for sake of
eem—— T
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ABSTRACT

In any habitat many kinds of plants and
together and interact with or influence one another. The
entire assemblage (gather) of living organisms forms a
community. Organisms live in a surrounding which is non
living and is called the environment. The living community
in any area influences the non living environment and is
itself controlled by the environment.

Keywords: Ecology, Community, Succession, Climax,
Ecological Niche

INTRODUCTION

foll i t‘f;;‘s;ﬂgf l:n egi’neral t;\efe!’s to the ac_t of repeated
space. In ecolo- y another in order of time at a given
communities ngyolsuccesslon means an orderly sequence of
period of time at &ants (and animals) which occurs over a
changes due to the € same place. In general the environment
activities and thjs n}:;isee::;e = the plants and their biological

'€ énvironment less suitable to its

{ animals hve

h Department
of Bota ,
sameera 201 1@gmail corr | O HeBe Nandurbar 425412 (MS)
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516 - .
o ] It is the ()rderly process of commun.nty change, theSe
| are directional and therefore predlctab.le_
2 Community modifies the physical environment
3. It culminates in the establishment of as stable 4,
- ecosystem as is biologically possible on the site i,
question.
Causes

Succession is series of complex processes, as many
factors are responsible for it. Mostly, it is caused because of
following three types

(a) Initial or initiating causes : The causes can be
climatic and biotic. Erosion, deposits, wind, fire etc.
caused by lightening or volcanic activity are climatic
factors, and the latter includes the various activities
of the organisms.Nudation is a process that produce
the bare areas or destroy the existing population in
an area.

(b) Ecesis or continuing causes : The processes such as
migration, ecesis, aggregation, competition, reaction
etc. which cause successive waves of populations as
aresult of changes, mostly in the edaphic features of
the area.

(c) Stabilising causes : It is for the stabilization of the
community. Clements viewed that climate of the ared
is the chief cause of stabilization, other factors ar¢
there but it is of secondary value.

Types

Some basic s of i '
e basic types of succession are as follows.

Primary Successjon

T 3] : - : ‘l',
| he bas'lc €nvironments such as terrestrial, fresh wate
marine environmentg

; : +to from the
rimiti , the pPrimary succession starts from :
l? 1v.e.substratum, where there was no prcviuusl_v an
sort of living matter
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Thefirst group of oro T
”“‘_ b potorg ahhshmgthvrcarvknown
as the pioneers, pPrimar
Secondary Succession
This succession st
existing living matter
the action of any exte
cause the e
becomes de

arts from Substr
- A sudden ch
rnal force,
Xisting, COmmunity
void of living Mmatte
up. Such successions

ata with alre
ange in clim
biotic Interye
to disappe
r but jts subs
are compar
Antogenic Succession

In most of the
communit*y itself

ady
atic factnrs,
ntion, fire etc.
ar. Thus, areq

tratum is bujjt
atively more rapid.

cases, after succe

ssion began the
as a result of jts re

actions with the
environment and thys causing its own replacement by neyw
COMmmunities, This course of successio

n is known as
antoge

Nic succession,
Allogenic Succession

In some cases the replacement of the existing community

iti 't by
IS caused largely by any other external condition and nc )

i >d to as
the existing organisms. Such a course is referre é
allogenic succession,

. . i“(”]dl (]”d
OI tllt’ l"dSiS Of successive Chdnge' S In lllu‘t‘li it‘d .
. ' n]et”‘n(l Clas! o
(‘Hm‘gy (‘Olltt‘nts, SUucCcession are so S ssit S

Autotropic Succession

. inance of
- arly and continued dominance |
It is characterized l’)’k"‘ reen plants. There is gradua
. . ) e . X
1 ¢ . ]S ll € gl .‘} bey,]n Ina
autotropic organisn * conitent wihich) hegs
f‘llf‘ f“t in tl‘i‘ organic mattel Umut":u ported by energy
m(rt‘aSt' tly inorganic t‘nVi“""mln SUt
predominantly O o indefinitely.
flow which is maintained inc

. sion i and
Heterotrophlc Succes actinomycetes, fungianc
C

. Aol is
. cteria, i . he origl
Hete [‘Otl'()phs such as ba glnl’lll’lg' T
ere v

. 1e be
‘hant in tl
nimals were dominan
< < .
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predominantly with organic environment and there

IS a
progressive decline in the energy content.

Evolution of Plant Communities

The process is as follows:

Nudation : It is a bare area without any form of |ife.
area may develop due to several causes such as |
erosion, deposition or other catastrophic agency.

The causes of nudation may be

Topographic: Due to soil erosion by gravity water or wing

the existing community may disappear other causes may be

due to deposition of sand, landslide, volcanic activity angd
other factors.

The

and slide,

Climatic : Glaciers, dry period, hails
fire etc may also destroy the community.
Biotic: Man is the most im
destruction of forests, gr

and storm, frost,

portant factor responsible for
asslands for industry, agriculture,
housing etc. other factors are disease, epidemics due to fungj,
viruses etc. which destroy the whole population.

Invasion : This is the succe
In a bare area. The g
other area.

ssful establishment of a species
pecies reaches this new site from any

This process is completed in
Migration dispersal :

propagules of the species req
known as mig

following 3 stages.

The seeds, spores or other
chthe bare area. This process 15
ration done by air, water, w
Ecesis establishment : Fce
establishment of the

ind etc.

Sis is the process of successful
species after reaching to the new area
and adjustment with the Prevailing conditions. After
migration seeds or Propagules of plant germinate, seedlings
grow and adults start to reproduce. This is possible by some
and most of them disappear under the primitive harsh
conditions. Thus as a result of ecesis, the individuals of
Species become established in the area.
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Aggregation : After ecesis, dye to reproduction the
individuals of the species increase umber and the
F M . J ( )

close to each other. This is known

as ageregation
Competition and coaction : As a result of
a large number of individuals of the
place, there develops compe
intraspecific mainly for space
effect of individuals of a spec

inn
Y come

Oraggregation of
o Species at the limited
tition i.e, interspecific and
and nutrition.Coactions is the
1es on one another.
Reaction : The most important stage in succe
reaction. In this the living organisms influences the
environmental change due to the living organisms. This
result in change in soil, water, light conditions, temperature
etc. of the environment. The overall effect of reaction is that
the environment become unsuitable for the existing
community; and so the existing community changes and
replaced by another community (seral community)

ssion is

Stabilisation (Climax)

A stage in the process occurs an.d thg final last
community becomes more or less stabih.Z(?d for a .long;‘r
period of time and maintain itself in equillibrum with t c;
climate of the area. This final community is not replaced .
is known as climax community and the stage as climax stage.

Process of Succession

\ @ ~ \\
ars on bare rock surtace 1
lacks water and organic

ted unweathered sﬁqh.
this prumtl\'c

Xerosere : The type app¢
xerosere. As the original sul')s't rah: l.j\
matter, and minerals in d.nsnnlu-;j.ll«\) .
pioneers L0« wwsive seral stages
. t which

Crustose lichens are the
substratum and through
the succession finally t€ |
constitutes the climax Commlll e

The various stages and ‘]t :ock.
of a lithosere appearing on ¢

res of succe

‘] S(‘ ) G
‘ es Into a fores

rminat
ity

s peCcles
ot plant St
re componel I
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77 These are as follows: |
Crustose lichens stage: The Sul?stratgm is colonized |,

these pioneers which is very poor in moisture and Organic
matter, subjected with vxlr‘"“ws of ton*np'orat'u re. The licheng
of this stage are species of Rhizocarpon, Rumdm{v and Lecangy,
Some acids are prnducvd by these plants and it brings about
weathering of rocks. Lichens die and its organic matter gets
mixed \\'ill‘l the small particles of rocks. However this procecs
v slow. These lichens are then replaced by foliose

1S ve
lichens.

Foliose lichens stage : They appear on the substratum
partially built up by the crustose lichens. This community
includes species of Parmelia, Dermatocarpon etc. which have
large leaf like thalli. They can absorb and retain more water
and are able to accumulate dust part which help in the further
build up of the substratum and thus humus becomes
accumulated. The weathering of rocks and its mixing with
humus results into the development of a fine thin soil layer
on rock surface, and thus there is a change in the habitat.

Moss Stage : The development of thin soil layer on rock
surface, especially in the crevices, favours the growth of some
such xerophytic mosses as species of Polytrichum, Tortula and
Grimmia. When these mosses grow successfully they compete
with the lichens. Due to their death and decay there is further

gddmon of organic matter in the soil. The soil layer now
increases in thickness. '

Herbs stage : Due to growth of mosses, more soil
accU’T‘Ulatcs and there are added more minerals to it due to
lcacbmg out from the overlying vegetation. This changed
habitat favours the growth of some lwrbacem.lq weeds which
are chiefly the annuals, followed by biennials a\nd Perennials.

Due to their growth and there is much more
accumu'latl(m of humus in soil togethe} with further
wegthermg of rock. Thus, habitat changes with decreasing
xeric conditions. This stage is Constituted by such shallow
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rooted grasgeg as

T e rePlaceq py Shryly ' Pon, Soliddgg
Shrub Stage . Due | s 8
habitat becomeg Slli(dl\lk‘({\ '.] N accumyy)
the area. Thege are S}‘(‘ci:" SI-N.:I
overshadow the horbdcou‘: f\l Rl
enriched by thjq de o
finally replace
community .

rlS“d” ,w

521

\r\"li( l] ”]

()(\t(

ation Of
'S Which g
Is,

50il, the
art migy
l’/l_l/h'(‘/lr/luw et
CBetation. The .

Y ogrowth
tl'Qt‘S w

,mng n
C. which
011 1S further

These in turn are
hich make up the

NSe shryly
d b\z

climax
Forest s s . : -
stage : Some Xerophytic tree species inv
area. Further Weathermg of rocks and increasing humus
content of the soi] favour the arrival of more trees and

vegetation finally becomes mesophytic. Thus there
finally a forest community.

ade the

dcvclups

Hydrosere or Hydrarch

studied in ponds,
. hydrosere can be stuc
The v us stages of
he various

iginating in a pond, starts with
ere, orlgmatmg 11 ‘ :
pOOlS or lakes. H}’drosme phytoplanktons which form the
jzat
the colon

i finally terminates into a forest,
n
: mmu
eer CO
pl()n

: ne . PR
’ oammunity together with their chiet
: C
: imax €O%
WhiCh 1s 2 ’ ve etation:

s follows:

ts O rell.‘:f‘) _ . .
CUn\pOnen . a‘ yoe : They constitute the pioneer
1 on 5"‘Th“, },“.(-” .|l}')m', green .\lg.w,
[)hy /4 . gome ') | ’m, the first organisms to

1. mmUu t ‘j b'u'tvrm ete
diat(’mbl}u'l""”“t et
js€ h rm"'_ Iy
, ,]ll‘ ”I”l“l) Y

jon of 0

medium of the pond. The soils
(l

| with a P''value ot not more
ind grow tor some tune

‘ )

r . TS ' ¢
are Ve 00 the | stage s As A ult ot death nyl
AN 5. ,),,,rl‘.‘s'"‘ '| ytoplanktons and mixing ot it
the d st yol IO the surrounding land by
ott’ ‘l““l '||' ||()IH }»
2 RO mP“"’,“ |n‘("' g vave e tion of |mml water, there
. ; ;) Wi -
db’c( the 1 nd b { at the bottom ot pond. This new
’ (R .
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SCienc(‘s
asily e
d subm

light penetration may occur now e
suitable for the growth of roote Cryeg
hydrophytes like F,Iodm,H_l/drilln,Pommogclnn ete,
these plants bring about further buijlqg up of the
substratum as a result of their death ang decay. Ty,
water level also decreases making the Pond moyg
shallower. This new habitat now replaces theg,

plants giving way to another type of Plants whicj,
are of floating leaf type.

3. Rooted floating stage: The water depth is almgst
2-5 feet. The habj

tat is colonise by rhizome of
hydrophytes which

floating on the wat

Nelumbo, Nymphaea, Trapa
are Azollg, Lemna,

associated with th

(‘()n](ns

» Some free floating species
Wolffia, Salvinia etc, also become

€ rooted plants, due to availability

The plant Species which can float disappear because
of less water from the area.

4. Reed Swamp Stage: In this sta

nd the green aerig]

Scirpus, Typha, Sagitt
this stage. The den
develops. The
BIOW now as th

ge the plants are rgoted
part is free floating. Species of
aria etc. are the chief plants Of
S€ vegetation with rhizomt\:
amphibioysg Species was unable t
¢ water level reduced. o
Sedge Meado stage : The areq gets colonizet
bysome ( ')’P(’l‘d(‘mp and Gy

Cyperus, ( arey,
decreage

1

aminae, such as Junctt
ad Eleocharis because of continuous
N watey
substratum, Ty
in the centre of the pong
rhizomatoyg System,
there is mych r

rate is more

level and changes in t.lil:
ey form a hard covering of V“gcm’:l:\
as they have much branc ) as
The mud is exposed fU_ m;'oﬂ
pid loss of water j.e transpird lios
and Autrients like ammonia, suphit
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etc. become oxidised tq Nitrat S e =
. €S a
marshy vegetations disappeq d:d tsuli).hates. The
mesic conditions APProaches € 1o this and the
6. Woodland Stage - '

€ : The Soil be
marshy vegetation

Vanish f
. Shfrom
occupied now by terregty o are

o . al ‘)la .
as Salix and trees |ike p F Al]1ts ll!<e
of humus accumulatig S Alnus., This

and the soil fayoyyg the arriyy (
in the area, S TEW

——

COmes drier a5 the
a. The area is

. aX com '
Munity ; . Mmunity. The

Y invaded by several

Climax Concept

Monoclimay -

stabilization of the
Cle

Climate is the important factor for the
climax community was expressed by F.E.
ment. In monoclimax community a single type of
“OMmunity is seen within a given region. The land surfaces
OCCupy the same type of plants. According the .rt‘gion the
climate will change and so the climax. If the 'Clllll'q.tt" of a
'egion is stable the climax community is stable nuivtn.utcl_\-.
His views were opposed by _“ml“gi‘“‘tsfl.{\S“::.‘Lil::‘i\ tl\:
Cowles succession is a variable upllla‘n‘d‘tl;ullrn:l:d’:\lt: co\n;tdnt‘.
Never reached; approaching a va'rmb‘lt .ld e ommunities
The progressive and retrogressive ¢i (“q‘ Y weording to him
reflect succession stated by Umpcll;:~0'l‘1mgv takes place
climax state is a stage where very ~th~::~"~“i““-
and it not the last changed state of succes:
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The most objectionable po.int‘ and SUbJeq of controvers
t the climax has been its mtlm.ate I‘t‘]at'l.()nShlp with the
aho In an area of uniform climate different types of
¢ es are observed according to S0i,
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climate. “
climax communitti .
topography and other factors. |

Hult in Finland described as many as seven habitats type
ander similar climatic conditions.

Tansley 1935 too disagreed with Clements and put fort,
his conccpi that climax communities are infact are controlled
bv more than one factor and not solely by climate.

In this theory like climatic climax concept of Clements
became popularly known as monoclimax theory.

Polyclimax theory : Tansley 1935 also opposed Clement
as he believed that Climax is controlled by many factors and
not only by one climatic factor. Clement also agreed that
climax is controlled by many factors rather than only climate
alone, but his thoughts about communities is very clear and
hg indicate that the communities will turn into climatic
climax type. It may be sooner or later but it will take place.

Ecological niche : The term niche was for the first time

in the community i.e. trophic position
Nvironment gradients of temperature

, soil etc ' 1t '
T tc and the conditions of existence.
he three aspe v

designated as:

and its position in e
moisture, P
cts of ccological niche are generally
((1; 'l'hvspaliul or habit
11) The C .

P()]:ltll(r);\))}):ll\(d Riche (“llnctionul role 1.e. tl'ophlc

atniche (physical space occupied)

(iii) The multidim
(Position jn the

The conce

in ecology in

nsion
envirp
pt of ecologica]
erms of differe

al or hyper volume nich¢
Nmenta] gradients.)

Niche is of much significan‘
ACe
NcCeg AMNOoONe ereciec At one pld(
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‘% at different locations or the same species at more than

€.
Onc }’la(

gpatial or Habitat Niche

1t is the phys‘ica] space occupied by an individual.

A gond example of spatial niche is provided by the three
oecies Of fungi colonizing the decaying Culms of a fodder
Jrass Setaria glauca. These all fungi live in the same general
i;(xlwitat 0 in the decaying internodes and belong to the same
ropic level of decomposers and each of the three species is
ore frequent and extensive with higher intensity of fruiting
on the upper internodes of the grass.

Thus due to the differences in morphological and
.natomical characteristics the upper and lower internodes
appear to have two distinct micro habitats. So, one find the

species very easily on the upper internodes.

Trophic Niche

It is concerned with the tropic position of an organism.
The occurrence of weaver birds in vicinity of Lake Mweru,
Africa is a good example of trophic niche. All of the three
weaver birds differ in their choice for food, thus occupying
different trophic niche. Of them two Placeus meloano
cephalous and P. collaris living in same nest but oneis insect
eater and the other feeds on seeds.Another example is of the
two bugs, namely Notonecta and Corixa live in the same
hj’bitat i.e. pom‘i, but occupy different trophic niches
Notonecta is an active predator, whereas Corixa feeds largely

()[] ' Vo) v 1
dua_\ Ing vegetation.

Multifactorial or Hypervolume Niche

lnhlhe concept of niche as an abstract n - dlmenscéonél
.Mabitated hypervolume was developed by & E
YUtchingon (1963 of Y L arcity SUppose that the range
(o, oon (1965) of Yale University- upp : ocins
! .:H . 7 ) . . ,]r S > )‘
france for temperature over which a particuie p
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live and reproduce is measured ang put
can

.ame is done for another €NVironmenty) Variabp ‘the
;imjdity and put on the second axis of th

Cle
. € graph, The Space
that is enclosed will represent the niche of the

: Species, ¢ the
effects of two variables i.e temperatyre and humjg, are
independent the space would be a two dm?entiona] box
However temperature and relative humldity are py
independent in their biological effects. Tolerance high
temperature might under such conditions of Interactip

variable the niche would be and ellipse in shape Instea
of box.

with both temperat
would be a three dj

enclosed ig now a v dimension if we have a
fourth variabe the space enclosed would be 3 hy per volume
with foyur dimensions.

ure and relative humidity. The niche
mensional, volumetric fj

gure L.e. space
olume in three

L. . ]C
table and living in tl .
€I period of time is a Ll'ml\,
- . ) : . 1
actor jg reésponsible for it not o !
» . . factors
fore there cap be many climaxes as mmt‘ ‘
L‘envi ) e C B 1€ 1L
actor ig 4« 'Onment e different and also the ge!

O r g r . o e
'Otic Potenti;spon‘“ble tor the evolution of flora and t};b
! the “NVironmen. S0 a variety of stab

e - ~ . . A - 7 L)Se

o t><Pt‘Lted In g climatic zone, wh 0
1 . 111
trolley by soi] pPhysiography, nv

a long
and Cvery f
€. There
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biotic

animals etc. (edaphic climax, Ph,VSiOgTaPhiC climax,
climax etc. -
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