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Diverity i nof only a choractarnstic of Iving organisms but
also of contant in biology textbocks. Biology is presented either
os botary. zoology and micobiology of o classical and
modsm. The latiat ks @ suphemism fof moleciular aspects of
biology. Luckily we have many threads which weave the
different areas of biglegical infermation info a unifying
principle. Ecology = one such thieod which glives us o holistic
perrpeciive tobiniogy. The sssence of biological undersianding
is fo'know how otganiems; While remaining an individual.
infaract with offr organians and physical hobitats os a group
and. hance behove like organised wholes, Le.. population.
comimunity, ecosystem ot even as the whole bioiphiere.
Ecology explains fo us all this. A particular aspect of this & the

studly of anthiropogenic envirenmental degrodation end the
socie-poltical lsuss it has raised. This unil descibes as well as

fakes a ctificol view of the abova aspech.
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Ramdeo Misra is revarad as fhie Father of Ecology in India, Bom on 26 August

1908, Ramdeo Misna obimined Ph.D in Ecology {1937) unidar Prof, Wi H, Pegrsall,
" FiS. from Lesds Univemsity in UK. He established  teaching ond research in
acology at the Deparfment of Botany of the Banaros Hindu University,
Varanasi His resegich lald fhe foundations for undastanding of fropical
communities and their succassion, envirenmeantal respenses of plant
populations: and preductivity and nuttent cycing in fropical forest and
grassiand ecosystems: Mista fomulated the fist postgraduate couwse In
scology i India. Over 50 schalan cbiained Ph. ﬂcﬁgﬁemﬂﬁiumruﬁm
and moved on fo after univemsities and research instifules fo inffiote ecology
feaching and research ogress the coumiy.

He woz honoured with the Fellowships of thie Indion National Sclence:

RasccoMi=a  pidamy orid Word Acadamy of Arls and Sciance, and fhe presfigious Saniay
Gandhi Award in Environment and Ecology. Due fo his efforfs, the
Govemment of indio establshed the National Committes for Esviropmental
Planning ond Coerdination (1972) which, in later years, poved the way
for the establishiment of the Mibistry of Enviranimient and Forests (1084),

{190-3995)
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CHAPTER 11

ORGANISMS AND POPULATIONS

111 Popuiations:

Our ving wortd 1s (ascinalingly diverse and amazingly
complec. We can try to undersiand jis complexity by
Investgating processes al varlous levels of biolegical
organisallon-macromolecules, cells, Ussues, organs,
individual organisms, populstion, communitlies,
crosystems and biomes. At any level of biological
organisalion we can ask two Wvpes of gquestions — [or
example, when we hear the bulbul singing early moming
in the garden, we may ask - 'How does the bird sing”
Or. ‘Whiv does the bird sing 7 The “how-lype’ questions
seek the mechantsm behind the prooess while Uhe “why-
iype questions seek the signiflcance of the process, For
the first question in our example, the answer might be in
terms ol the operilion ol the volee box and e vibraling
bone tn the bird. whereas for the second question the
answer may te in the bird's need to commumicate withiis
male durtng breeding season. When you observe nature
around you with a sclentific frame of mind vou will
cerianly come up with many interesiing questions ol both
types - Why are night-blooming flowers generablyy white?
How dees the bee know which flower has nectar? Why
does cactus have so many thoms? How does the chick
spures recognise her oum mother?, and so on.
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ORGANIGMS AND POPULATIONS

You have already learnt in previous classes Lhal Ecology 1s a subject
which studies he tileractons among organisms and between Lhe
erganism and s physical (ablotic) environment

Ecology Is bastcally concerned with four levels of blological
organisation —organisms, populations, communiiies and biomes. In this
chaplerwe explore ecology al population levels.

11.1 Poruramions

11.1.1 Population Attributes

In nature. we rarely find 1solated. smgle individuals of any specles: majoriy
of them Iive in moups ina wall defined peographical area, share or compele
lor similar resources, polentally interbreed and thus constitute a
poputation. Althouch the term inlerbreeding implics sexual reproduction,
a group of individuals resulting from even asexunl reproduction 1s also
generally consldered a populalioi for the pirpose ol ecological studies.
All the rormorants in a welland, rats tn an abandoned dwelling, leakwood
trees tn a forest tract, bacteria in s enliure plate and lotus plants m a
pond. are some examples of a population. in earlier chapters you have
learnt that although an tndividual organtsim 1s the one thal has le cope
with a changed enwvironment, il is al the populalion level thal natural
selecllon operales o evolve the destred tralls, Population ecology 1s,
therelore, an Impartant area becanse I inks ecology to population genetics:
and evolullon.

A population has cerialn altribules whereas, an individual organism
does not. An indtvidiial may have birthis and deaths, but a population has
birth mifes and death mtes. o a poputation these rales refer (o per capila
births anid deaths. The rales: hence. expressed are change in nmmbers
[mcrease or decrease) with respect to members ol the poputallon. Here 1s an
example. If'in a pond Lhere were 20 lotns plants last year and through
reproduction B new plants are added, taking the current population to 28,
we calculate the birth rate as 8/20 = (.4 offspring per lotus per year. I 4
mdividuals i a laboratory populaton of 40 frulthes died during a specified
Wine tterval, say aweek, e deatlirate 1 (e population during thal pertod
ts 4/40 =0.] individuals per fraitlly per week

Another attmbute characterisiic of a population 15 sex ratio. An
individual Is elther a male or a female bul a population has a sex ratio
[e.g.. B0 per centol the population are females and 40 per cenl males).

A populalion at any given Ume 15 composed of individuals of
different ages. If the age distribullon (per cent individuals of a given
age or age group) is plotted for the poputalion, the resulting siructure
Is called an age pyramid (Figure 11.1). For human population, the
age pyranilds generally show age distribuUon ol males and [emales n
a diagram. The shape of the pyramids réflects the growth slatus of
the population - (a) whether 1t 1s growing, {b) stable or (¢} declining.
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Figure 11.1 Representation of age pymmids for human population

The stze of the population tells us a lot about 15 status tn the habitat.
Whatever ecological processes we wish 1o investigate n a populaton, be
It the cutcome of competitton with another spectes. the tmpact of a
predator or the effect of a pesiicide application. we always evaliale them
in lerms of any change tn the population stee. The stze, In nature, could
be as low as <10 (Stbertan cranes at Bhamatpur wetlands in any vear) or
go tnto militons (Chlamdomonas tn a pend). Population size, techmically
called population density {designated as N). need not necessarily be
measured m numbers onlv. Although total number 1 generally the most
appropridle measure of population density. I 1s in some cases ellher
meaninuless or difficull 1o determine, Inanarea. i there are 200 carml
grass |Parthentum hijsterophorus) planis bul anly a single huge banyan
tree with & large canapy. stating that the poputation denstty of banvan is
low relative Lo that of carmmol grass amounis (o underestimating the
enarmons rofe of the Banyan in that community. In such cases, the per
cent cover or blomass s a more mearingful measure of the poputation
stze. Total pumber Is again nol an casily adoptable measure I the
papulation t= huge and counting isimpossthle or very me-consuming,
IF yous have a dénse labdratony culfure of bacteria na petrt dish what s
the best nwastire o report s density? Somettimes, for certatn ecological
Imvestigailons, there 1s no need to know the absolute population densities;
relattve densities serve the purpose equally well. For instance, the number
ol fish caughit per lrap Is good enough tmeasure of Iis lotal population
denstty by the loke. We are mosily obliged Lo estimaie populalion sizes
indhirectly, withoul aciually counting them or seetng them, The Uger cenisus
in our natlonal parks and Ueer reserves 1s olien based on pug marks and
lecal pellets.

11.1.2 Population Growth

The size of & population for any species s not a static parameter. [t keeps
changing with Ume. depending on varlous laclors including fvod
avallability, predation pressure and adverse wealher. In fact, 1L s these
changes tn population densily that give us some idea of what 1s happening:
to the population—whether iU s flourishing or declining. Whatever mighi
be the ultimale reasons, Lhe denslly of 4 popilaiion i a glven habliat
during a given pertod, Ductuates due Lo changes i four basle processes,
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ORGANIGMS AND POPULATIONS

two ol widech [natality -and immigration) conlribule Lo an hcrease n
pepulation density and two [mortality and emigration) Lo a decrease,
it} Natality refers (o the mumber of births during & given pertod in the
population thal are added to (he initial denstiy.
Il Mortality is the number of deatlis m the population during a given
period.
iy Immigration Is the mumber of mdivideals of the same specles that
have come: into the habitat from elsewhere durng the Ume period
under constdernlion.
liv) Emigration = the number of individuals of the population who
left (he habital and gone elsewhere during the Ume pertod under
constderation,

Immigration

(I

1.

NS
S =
' Z:> Population
Density
(N)

Emigration
(E)

Mortality

(D)

Figure 11.2

So; if N s the population density at time t. then iis density al ttme t +1 1s
N.,,=N,+[[B+0-D+E]]

You can see from (he above equalion (Fig. 11.2) thatl popuiation
density will increase 1 the npumber of births plu-j the number of lnumlgranls
(B + 1) 1s more than the number of deaths plus the munber of emigrants
{D + E). Under normal comdittons, births and deaths are the most
imporiant factors influencing population density, the other two factors
assuming miporiance only under special conditions. For nstance, il a
new habilal is Just betng colonised, tmmigration may contribule more
significanily o poputatian growth than birih rates.
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ROLOGY

Growith Models : Does the growih of a population with Ume show any
spectfic and prediciable pattern’? We have been converned aboul unbridied
human population growth and problems created by 11 I our country
and 1t i1s therefore natural for us to be curtous If different antmal
populations in nature behave the same way or sliow some restralnts on
prowth. Perhiaps we can learn a lesson or bwo rom nalure on how o
control population growth.

() Exponential growth: Resource |lood and space] avallabiiity 1s

obyiously essental for the unimpeded growth of a population.
ldeally, when resources n the habitat are onlimiled, each species
hias theabibiy to realise fully Uis imnaie polenttal to grow n mmmber,
as Darwin observed while developtog his theory of matural selection.
Then the populalion grows th an exponetitial or geometric [ashion.
If 1 & population of size N, Lhe birih riless (not lolal mimber butl per
caplia hirths) are represented as band death rales (agatn, per captia
death rates) as d, then the increase or decrease In Nduring a unil
tmie pertod G (dN/d will be

dN/dt=(b-d)x N
Let (b-d)=r; then
dAN/di=1N

= SR

fo

Popnabation denstty (N —s

Thne [ —=

Figure 11.3 Populabion growll curve
& when responses mre 1ot
Hmting the growth, plot is
xR ial
b whim resporises are liniting
e growth, pliot s loghsiie,
K s arrying capacity

The r'in this equation is called the ‘mirinsie rate of
natural increase’ and 1s a very importan! parameter
chiosen forassessing impacts of any biotic or abiolic
[actor on population growih.
To give vou some ldea aboul the magnitude ol r
values, for the Norway mat the ris 0.015, and for
the flour beetle 1t 1s 0,12, 1n 1981, the 7 valite for
hutman population tn India was 0.0205. Find out
whenl the curmend rvalue is, For caleulating i, gon
nieed (o know the birth rates and death rafes,
The above equation describes the exponential or
geomeiric growih pattern of a population (Figure:
11.8} and resulis in a J-shaped corve when we plol
N in relatton o Ume. I you are Gmiliar with basie
calculus, you can derve the integral form of the
expanential growth equation as

N=N e

where

N, = Population densily after tme

N, = Populalion denstty al Ume ze1o

r= inirinsic rate of natural increase

e=the base of natural logarithms {2 71 828)

Any species growing expanentially under unlimited resource
conditions can reach enormous poputaton densitles tn a short time.
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ORGANIGMS AND POPULATIONS

Darwin showed how even a slow growing anlmal ke elephant conld
reach enormous mumbers W the absence of cheécks. The lollowing is
an anecdnte populary narrated (o demonsirale dramatically how
fast a huge population could butd up when growing exponentially.

The king and the minister sat_for a chess game. The kng, confident
af winning the game, uas ready (o accepl ary bet proposed by the
minister. The muinister fuombly said that [ e won, he wanied ondy
some wheat gralns, the quantity of which (s (0 be calewlaled by
placing on the chess board ane grain n Square 1, then wo in Square
2, then four in Square 3, and eight m Square 4, and o on, doubiing
each time the previous guanitty of wheat an the next square untd all the
6 szpures were filled.  The kg accepleyd] the sesvringly silly bet aned
startedd the game. et unbuckily for him the mintster won. The king felt theat
fdfilling the minister’s bel was so easy. He started with a stngle
gruin on the first square and proceeded to fill the other squares
Jolimping minister's suggested procedure, but by the time he covered
half the chess board. the king realised (o his dismay that all the
wheal prociced n his entire ngdom pooled [ogether wollld stilt be
tnadeguate fo cover all the 84 squares, Now think of a tiny
Paramectum sianting with frest one individual and through binary
fisston, doubting in numbers ceeny day, and imagine what a mind-
boggling population stze il would reach n b4 dayfs. |provided food
and space remdn wlindlcd)

() Legistic growth: No population ol any species in nature has at its

disposal unlimited resources (o permit exponeniial grnowih. This

leads (o competition belween individuals for Imiled resources.
Eventually, the '‘Aulest individual will survive and reprcduce. The

govermmenls of many countries have also realised (his facl and

intraduced varous restraints with a view Lo It human population
growth, In nature, a given hahital has enough resounes Lo support
a maxtmum possible number, beyond which no further growth is
possible. Let us call this It as nature’s carmying capacily (K) for
Lhal spectes tn that habdlal.

A papulalion growing i a habitat with limited resources show
initially a lag phase; followed by phases of acceleralion and
deceleration and fnally an asymptole. when the populaiion densily
resches the carmying eapacity. A plot of N 1o relalion to Ume (1)
resulls ina sigmaold curve. This type of population growth s called
Verhulsi-Pear] Logistic Growth (Figure 11.3) and s described by
the following squalion:
K-N ]

= TN| ——
dN/dt [ K

ZEIE-2T




ROLOGY

Where N = Population density at tme L
= Inlrnsie pile ol nalural Infrease

K =Carrying capacity

Stnee resources for growth for mest antimal populations are fintte.
:and become Hmiting sooner or Ialer, the logistic growih model 1=
considered a more realistic one. '

Gather from Government Census data the population figures
Jor Indta for the dast 1§ years, plof them and check wihich growih
pultern &s evicenl.

11.1.3 Life History Variation

Papulattons evolve lo maximise thelr reproductive . Aitness, also called
Darwintan fitness (hish rvaiue), in the habital mwhitch they ive. Under
a particular set of selection pressures. arganisms evalve towarnds the most
ellicient reproductive stralegy. Seitie organlsms breed only once in thelr
Weume (Pacille salmon fish, bamboo] while others bréed many Umes
during thetr Ufetime (most birds and mammals), Some produce a lange
number of small-stzed offspring (Ovsters, pelagic fishes) while others
produce a small amber of larpe:stzed offspring (birds, mammals). So,
whitch 15 destrable for maxtmising fitness? Ecologlsts suggest thal life
hitstory tralts of organisms have evolved in n:launﬁ to the constramts
imposed by the abiotic and bletic componenis of the habtiat tn which
they live. Evoluticn of e HistGry (ralls in dilferent spectes 1s currenlly an
imporiant area of research beéing conducted by ecologtsts,

11.1.4 Population Interactions

Can you think of any natural habilat on earth that isinhabited just by a
single spectes? There 1s no such habilat and such a sttuation 1s even
mconcetvable. For any species, (he mintmal requirement 1s one maore
spectes on which 1L can feed. Even a plant spectes. which makes (s own
ood, cannol survive alone; it needs soll microbes (o break down the organic
matterinsottand return the tnorganic nuirtents for absorption. And then,
hHiow will the plant manage pollination withoul an animal agent? 1L is
otwious that in nalure, antmals, plants and microbes do nol and cannot
ltve in 1splation but mteracl iIn vartous ways (o form a biological
commumnily. Even in mintmal communities, many mteractive inkages
exist. although all may nol be readlly apparent,

Interspectlic interactions artse from the interaction of populations of
iwo different spectes. They could be beneflcial, deirimental or neutml
(netther harm nor benefit) (o one of the specles or both. Assigning a "+
sigm [or beneficial interaction, *=* sigm for detrimental and 0 for neutral
fiteraction. let us look at all the possihle outeomes of interspectfic
interactions (Tablel 1.1).
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Table 11.1 : Population Interactions

Spectes A ‘Specles B Name of Interaction
= # Muteeartism
- - Comypetition
= § Presiation
2 = Parastism
= 1] Commemnsalism
- o Amensalism

Bolh the species benellt in mutualismand hoth lose in competition tn
Lhew miteractions with each other. In both parasitismand predation only
anie species benellts jparastie and predator, respectivelyv) and the tnleraction
is detrimental to the other species (hoesl and prey, respectively)
The Intetaction where one spectes 1s benefitted and the other 1s netther
benefitied nor harmed 1s called commensalism. In amensalism on
the other hand one speecles 1s harmed whereas Lthe other 1s
unaffecietd. Predation, parasitsm and commensalism share a cotunmon
characteristic— Lhe miermoling species ive closely together

) Predation: Whal would happen to all the energuy fixed by
antotrophic: argontsms (f the commmuritiy hos no t::rl:_l]'ﬂtiﬁ toeal the
planis? You can think of predation as nature’s way of transferming
Lo higher trophie levels the energy fixed by plants. When we think
of predator and prev, most probably (s the Bger and the deer that
reaidily come to our mind, bul a sparrow eating any seed 1s no less
a predator. Althongll anlmals caling planls are calégorised
separalely as herbivores, they are, In a hroad ecological conlext,
not very different fimm predators.

Besides acting as "condumls’ for energy transfer acress trophie
levels, predalors play olher tmpariant roles. They keep prey
populalions under control, But for predators, prey species conld
achieve very high populaiion densities and cause ecosystem
Instability. When ceérlaln exolle species are ihtroduced nlo a
geographical area. they become invasive and siart spreading fast
because the invaded fand does noi have its natural predators. The
prickly pear cactns Introduced inlo Australla In the eariy 1920's
caused havoe by spreading rapidly into millions of heclares of
rangeland. Finally, the Invasive cactus was brought under control
only afler a caclus-feeding predator {a moth) from tis natural habiat
was Introduced 1nlo the countiy. Bislagical control methods adopled
i agriculiural pest control are based on the abtltty of the predator
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to regulate prey population. Predators also help In maimiaining
species diversity in & communlty, by reducing the intensity of
competition smong competimg prey species.  Inthe mooky intertidal
communities of the American Pacilic Coasl the starflsh Pisasieris
an important predator. Ina fleld experiment. when all the starflsh
were remuved from an enclosed mtertidal area, more than 10 species
of {nvertebrates became exiinet within g year, because of Inter-
spectllc competition.

If & predator Is too effictent and overexplolts Its prey, then the
prey michi become extinet and following 1L, the predator will also
become extinet for lack of food. This 1s the reason why predators 1n
nature are ‘prudent’. Prey species have evolved various defenses Lo
lessen Uhe tmipsct of predatton. Some species of insects and frogs
are cryplically-cotoured (camoy/laged) 1o avold being detected caslly
by the predalor. Some are polsanous and therefore avolded by Lhe
predators. The Monarch bullerily is highly dislasteful to ils predator
(bird) because of & special chemical present in tis body,
[nterestingly. the butterfly acquires this chiemieal during its
caterpiliar slage by feeding on a polsonons weed.

For plants, herbivores are the predators, Nearly 25 per cent of
all insects-are known to be phyfophagous (feeding on plant sap
and other parts of plants). The problem 1s particularly severe for
plarnils because, inllke animals, they cannol run away from ety
predators, Planis therelore have svolved an astontshing vanely of
morphological and chemical defences agatnst herbtvores, Thoms
{Acacta, Cactus] are the most common morphological means of
delence. Many plants produce and store cliemicals that make the
herbivore sick when they are eaten, inlibil feeding or digestlon.
distupt ts reproduction or even kill 1L You must have seen the
weed Calotropis growing tn shandoned fields. The plant produces
highly potsonous cardtac glycosldes and that 1s why you never see
any calthe or goais browstng on thils plant. A wide variely ol chemnical
subsiances hal we extract from planis on & commercidl scale
(nicoline, calfeine, quintne, strychnine, optum, ele.,) are produced
by them actually as defences agninst grazers and browsers.

it} Competition: When Darwin spoke of the stmiggle for extstence and
survival of the fittest tn nature, he was convinced that inlerspectiie
compeitiion s a potent foree In ormantc evelution. It 1s generally
believed that compelition ocours when closely relaied specles
cotnpeis for the same resources that are Umiling. but this 1s not
enlirely true. Firstly. totally unrelaled species could also compete:
for the same resource. For instance, n some shallow South
American lakes, vistiing flaniineoes and resident Bshes compete for
thetr common food, the zooplankton tn the like. Secondly,
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resaurces need noil be limbiing for competition o occur: in
Interference competition, the [eeding elliclency of one species might
be reduced due o the tnterfering and inhtbilory presence of the
other spectes, even If resources (food and space) are abunidant.
Therelore, competition is best defined as a process in which the
finess of one spectes (measured n terms of 1S 717 the witrnsic rate
ol lcrease) Is sigriflcantly lower in the presence of another species.
L 15 relatively easy Lo demensirale in laboratory expernimentls, as
Gause and other experimental ecologists did, when resources are
limied the competiitvely superior spectes will cventually eliminale
the other species, bul evidence for such competive exclhusion
occurring in nature 1s not always conclusive, Stron and persuasive
cireumstantial evidence does exist howsver In some casss. The
Abingrion toriotse in Galapagns Islands became extinet within a
decade afier goats were Introduced on the island. apparently due
Lo Lthe greater browsing efficiency of the goals. Another evidence for
Lhe occurrence of compeliion In nature comes (rom whial s called
‘tommpeliiive release’. A spectes whose distribution'ts restricted to a
small geographteal area because of the presence of 2 compelitively
superior species, is found to expand lis disirtbutional range
dramalically when Ue compelng species |s expertmentially removed.
Connell's elegant Reld experiments showed that on the rocky sea
cnasts of Seolland, the larger and competitively sypertor bamacle
Balanus domiinales the intertdal area, and excludes the smalley
barnade Chathamealus from (hal 2one. [n geneval, herhivares and
‘plants appear (0 be more adversely affected by competition than
Carmnivores:

Ganse's ‘Compelity Exeliision Prindple’ siaics (hal iwo clossly
related spectes compeling for the same resources canml co-exist
indefinitely and the competitively tofertor cne will be ellminated
cventually. This may be bue I resouroes are miting, bul nol
olherwise, More recenl stodies do nol support such gross
generalisations about compeiiiion. While they do not rale out the
ocetrrence of interspectlle competition n nature. they polnt out
thal spectes facing competition mighl evolve mechantsms hat
promote co-existence ather than exciuston. One such mechantsm
i ‘respurce pariiiondng. If two species compete for the same
resouree. they coildd avoud competition by choosing, for insiance,
different tmes for feeding or different foraging pattems. MacArihur
showed that five closely related species of warblers living on the
same lree were able lo avold competltlon and co-exist due Lo
behavioural differenices in thelr foraging actvittes.

() Parasitism: Considering that (he parasitic mode of life ensures
[ree lodging and meals. 1 t= not surprsing thal parasii=m has
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evolved In so0 many laxonomic groups rom plants o higher
verichrales, Many parasites have svolved (o be hast-specilic (they
can parpsilise only a single spectes of host) o such 8 way that
both host and the parasiie tend (o co-evolve; thal is.if the host
evolves spectil mechanisms [or rejecting or restsiing the parasite,
the pamasile has to evolve mechantsms (o oounteract and neutralise
them. o omder lo be successiul with the same hosi species. In

accordance with thelr Ule siyles, parasiles evolvied special

adaplations such as the loss ol Unnecessany sense organs, presence
of adhestve organs or suckers o cling on o the host. loss of
digestive system and high reproductive capacity. The ltfe cyolesof
parasiles are often complex, involving one or two intermediaic hosis
orvectors (0 facilitate parasitisation of (s primary host, The human
fiver fluke |a tremalode parastie) depends on iwo intermediale
hosis {a suatl and a fish) o compléte ils lfe cycle. The malanal
parasile needs a veclor (mosquito) to spread to other hosts
Majority of the parasiies harm the hosi; mcy may reduce ithe
survival, growlh and reproducten of the host and reduce s
population density. They might render the host more vilnerable
io predation by making it physically weak. Do you believe that
wrt ieal parasite should be able o Urive within e host without
harming (7 Then why didn’l natural selectton lead to the
evolition of such totafly harmless parasites?

Parasiles (hal feed on the external surface of e host orgamntsm
are called ecloparasties. The most famillar examples of (s group
are the lice on humans and Ueks on dogs. Many marine fish are
infested with ecloparasitic copepods. Cuscuta, a parasitic plant
thal 15 commaonly found growing on hedee plants, has lost s
chlorophyll and leaves tn the course of evolution. It derives s
nuirition from the host plant which it parasitises: The female

mosquilo is niol considered a parasite, althoueh it nesds our blood

for reproductlon. Can you explain uduy?

in contrast. endoparastes are those that bve mstde the host
body at differeni sites (liver, kidney, lungs, red blood cells. etc.).
The ltfe cyvles of endoparasiies are more complex because of ther
extreme specialisalion. Their morphologieal and anatomical
features are geatly simplified while emphasising thetr reprodnctive
polential

Drood parasiitsm in birds 15 a fascinating example of
parmasittsm in which the pamstiic btrd lays iis eges o the nest of
1is host and lets the hest incubale them. During the course of
evolution, the efos of the parastiie bird have evolved Lo resemble
the host's egg In size and colour to redoce the chances of the host
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bird detecting the forelgn eges and ejecting tem from the nest. Trv
Lo follow the movements of the cuckoo (koel) and the crow in your
netighborhood park durnng the breeding season (spring o siimmeT)
and walch brood parastiiism In action.

Commensalism: Thizs Is (he tnteraction nwhich one species benedlls
and the other 1s nejther harmmed nor benefiled. An archid growing
as an epiphyte on a marigo branch. and barnmacles growing o1t Lhe
back of a whale beneflt while nelther the mango bree nor the whale
derives any apparent beneflt. The caltle egrel and grazng catile in
close assoclatlon, a sightl you are most kely Lo catch I you live in
farmed rmural areas, s a classic example of commensallsm. The
egrets always {orage close to where the calile are gradng because
Lhe catile, as they move, siir up and ush oul Insects mm the
vegelalion that otherwlse might be difflcull for the egrels Lo fnd
and caich. Another example of commensalism is the interaction
between séa anemone thul has stinging lenlacles and the clown
fish that lves among them. The fish gets proteciion from predators
which stay away from the siinging lentacles. The anemone does not.
appear Lo dertve any henefil by hosting the clown Nshe

vl
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Figure 11.4 Mulisl relntionship beoween fig tree and witsp: [t Fig dower s pollinated
by wasge (b) Wosp loying egps in o g ol

Mutualism: This interaction conlers benefits on both the Interacting
species, Lichens represeml an mitmate mutaalisye refationship
between a fungus and pholesynthesising algae or cyanobaclerta.
Similarly. the mycorrhizae are assoctations belween lung! and the
roots of higher plants. The ungt help the plant in the absorplion of
essenUal mutrients from the soll while the plant tn turm provides the
Iungl with energy-vielding cartichydrates.
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The most spectacular and evolutlonarnly fascinating examples
ol mutunlism are found in plant-animal relationships, Plants need
the help of antmals for polltnating thetr flowers and disperstng thetr
seeds, Animals obviously have (o be paid ‘fees’ [or the services thal
plarits expect [rom them. Plants oller rewarids or {ees tn Uhie form of
pullen and nieclar lor pollinators and Julcy and nutritions frails for
seed dispersers. Bul the mubually benelicial system should also
be safeguarded against 'chiealers’, [or example, antimals 1hal try o
steal neclar withoul alding in pollinallon. Now you can see why
plant-ammal mieractions often mmvoive co-evolutign of the
mutualists, that ts. the evolutlons of the fower and 1ts pollinator
spectes are Ughily linked with one anolhier. In many specles of g
trees, there ts a tght one-to-one relattionship with the pollinaior
speetes of wasp (Flgure 1 1.4 L means thal a given fig specles can
be pollinaléd only by Us partner” wasp species and no ollier specles,
The female wasp wses the frull not only as an avipositian (ege-laying)
site bul nses Lhe developing seeds within the fmall for nourishing
lis larvae. Tliewasp pollinales the Tlg inllorescence whitle
searching for sullable eug-laying siles, In relum [or ihe
favour of pollination the fig offers the wasp some of ils
developing seeds, as food for the developing wasp larvac

Orchids shiow a bewlldering diversity of foral
patterns many of which have evolved Lo altrmet the gt
pellmalor insect (bees and bumblebees) and ensure
guaranieed pollinatton by 1t {(Figure 11.5), Not all
orchids offer mwards. The Meditemranean orchid Ophngs
cmiplovs “sexual deceil’ Lo gel pollination done by a
specics ol bee, One pelal of 1is (lower bears an uncanny
resemblance Lo the female of the bee In stze, colpur and
markings, The male bee 1s atiracted towhal I perceives
as a [emale, “pseudocopulates’ with thie fower. and
during thatl process s dusied with pollen from (he
flower. When (his same bee ‘pseudocopulates’ with

Figure 11,5 Showing bec-a pollinator

o orilald Mooyt

another Nower, N transfers pollen o 1L and thus,
polltnates the flower. Here you can see how co-evoluton

operales. Il e lemale bee's colour pallerns change even slighly lor any
reason during evolulion, pellinalion success will be reduced unless the
T atchid fower co-evolves Lo malntain the resemblance of 1ls pelal o the

fermale hee
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SUMMARY

As o branch of biology, Eonlogy s the study of the relationships of
iving nrgomibsms with Lthe abiotic {physaico-chomicnl factors) and biotic
romponends (other species) of their environment. [t s concomed
with four lovels of hiologicnl omonsstion-orfonsmms, pomilations,
commainities and biomes;

Fwvolutionary changes thrompgh tmtuml selection take place al
the populition level and henee, population scology 1s an imparian
area of ecology, A popmlation Is a group of imlividuals of o ghen
species sharing or enmpeting for stmilar redmaees - Inoa defined
geographical area. Populations have attribufes that individual
orgasms do not- birth miles and death mtes, sex mitlo ant age
distribution. The proporton of different age groaps of males snd
femules in & population s often presented groplifendly bs age
pyramibd; s shape Indicales whether o popudation is sialionasry,
grmwing o declining.

Ecologh=al effects of any fetors on o popukation are generally
eflected in s stee (population density), which may be expressed in
differenl ways (members, blomsiss, poer eend cover, ote, ) depending
on the speries. -

Populalions grow [hroudh birihs and Gmmdeation and decline
through deatlis and emigeation.  When resourees are andio)ed.
the growth s usually exponential il when resourees  beoome
progressively limiting, the growth pattern tums loglstie. o elther
cise, growth (s ollimately Umitéd by the carying capoaoity of the
envirniimenl. The mtrinsic mte of nnlural increase (1) i 8 mensamme
af the inherenl polentinl of | ]'P:.I].ll.lll.'l.ﬂﬂﬂ L ghrow,

I nsture populations of dilferent specles inoa babdint do ool e
i bsolution Bul inlenect 0 many ways. Depending on the outenme,
thize Imleretiond betvween (Wn speelies ne classifled pe comped (Uion
(both spevies suller), predalion and pimsitism (one benefits and
e 'other stilfers), commensilizm jone benellis und e ollier &
unaffectid), ametsalism [one s hormed. olber anaffeeted) wnd
mutuidism (bolh species bmefil).  Prodotion (8 a very imporiant
process irough which roplde enerpy Uansfer & Dcilisted and
some predolors help i comnttolling Lheir prey populations. Plants
huowe vvolved diversd momiholdgicl atd chomiecal difonses agilnsl
herbivory.  In compeétition, I is presumed thal the superior
competitor eliminuies the inferior oe [the Compwiliive Exdlusion
Principle]. but many closely relatod species Have evohied various
mechunbsms which facilitnte icir oo existence. Seome 'of Uhe most
fsritniting cases of mittualism in mmlire ure seen in plant<pollinator
internctions,

ANV 4
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EXERCISES

1L Lisl the attributes that poputations possess bul nol tindividuals,

2 I a population growing m:ptmuﬁ ally double i stze o 3 vears, what 1s
the tnirinsic rale of increase [r) of the population?

3. Name mportant defernee miechanisms in plants against herbivory.

4. An orchid plant s growing on the branch of mango tree. How do you
deseribe this intetaction between the archid amd the mango tree?

5. Whal 1s the ecological principle hehind (he Bological comtrol method of
managhig with pest inseois?

B, Deline populalion and commurily.

7. Deline the following teoms and give one example for eachi:

(&) Commensaiisn
(k) Parasitism
[e] Carmmi(laee
[l Muialism
(e} terspieelle compelitonm
& With the help of suliable diagram describe the logistic population
growih curve.
o Seleet the stalement which explams best parasitism,
(a) One orgamsm is benelltod.
(b} Both the orpatitsms aro Beno M,
() Omi organism is benefited. other s not alfected.
[d) Ot organism s benelled. olher s affected.
10, Lisl any three imparant cliaracterstics of & population dmnd explain
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