CHAPTER

13

Organisms and
Populations

I st supy/ passack BASED auesTions JEEEEE

Syllabus
Organisms and
environment:
Habitat and
niche, population
and ecological
adaptations;
population
interactions
- mutualism,
competition,
predation,
parasitism;
population
attributes - growth,
birth rate and
death rate, age
distribution.

9

Read the following and answer any four questions from 1(i) to 1(v) given below:
Unlike animals, plants cannot runaway for their defence, therefore, they have evolved an
astonishing variety of morphological and chemical defences against herbivores. Thorns
are the most common morphological means of defence. Many plants produce and store
chemicals that make the herbivore sick when they are eaten, inhibit feeding or digestion,
disrupt its reproduction or even kill it. Some plants produce highly poisonous chemicals
and that is why no cattle or goats browse on those plants. A wide variety of chemical
substances that we extract from plants on a commercial scale are produced by them
actually as defence against grazers and browsers.

(i) Why you never see cattle or goats browsing on weed Calotropis?
(a) It produces highly poisonous tannins.
(b) It produces quinine which is bitter in taste.
(c) It produces poisonous cardiac glycosides.
(d) It bears prickles.

(ii) What could be the possible reason for invasive growth of the prickly pear cactus
introduced in Australia?

(a) Absence of predators (b) New mycorrhizal association
(c) Abundant water availability (d) All of these
(iii) Which of the following is most likely to sick by consuming chemicals produced by
plants?
(a) Frog (b) Goat (c) Human (d) Pigeon

(iv) Plant evolve variety of morphological and chemical defences against

(a) prey (b) predator (c) commenal (d) mutualist.
(v) Assertion : Some plant functions as predator in nature.

Reason : Phytophagous insects feed on plant sap.

(a) Both assertion and reason are true and reason is the correct explanation of
assertion.

(b) Both assertion and reason are true but reason is not the correct explanation of
assertion.

(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
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Read the following and answer any four questions from 2(i) to 2(v) given below:

Kangaroo rat seldom drinks water. It has thick coat to minimise evaporative desiccation. The animal seldom
comes out of its comparatively humid and cool burrow during the day time. 90% of its water requirement is met
from metabolic water (water produced by respiratory breakdown of fats) while 10% is obtained from its food.
Loss of water is minimised by producing nearly solid urine and faeces. As the animal faces acute water scarcity,
it develops two types of adaptations : reducing water loss and ability to tolerate desert conditions.

(i) Kangarooratisa
(a) partial regulators (b) partial conformer
(c) regulator (d) conformer.

(ii) Metabolic water refers to
(a) water required for metabolic activities
(b) water present in intercellular fluid
(c) water produced during oxidation of fat or carbohydrate
(d) water taken in, to promote metabolism.

(iii) Desert animals minimise water loss by
(a) producing highly concentrated urine
(b) promoting maximum reabsorption of water in kidney tubules

(c) possessing one of the longest loop of Henle in kidney tubules
(d) all of these.

(iv) Assertion : Kangaroo rat can tolerate and thrive in wide temperature range and is known as stenothermal.
Reason : Kangaroo rats go into hibernation during winter to escape cold weather.

(a) Both assertion and reason are true and reason is the correct explanation of assertion.

(b) Both assertion and reason are true but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.

(v) The adaptations in an organism are meant for
(a) optimum primary production (b) optimum life span
(c) optimum mobility (d) optimum survival and reproduction.

o

Read the following and answer any four questions from 3(i) to 3(v) given below:

Organism P has thick lips and tongue so that it can easily feed on the commonly available spiny plants. Organism
Q has thick layer of insulating fat under the skin. It was strong hooves to walk steadily on steep surfaces and
lives in burrows during winters. Organism R has bright colours and sticky pads on its fingers and toes. It lives
on trees.

(i) Which of the following is correct habitat for organisms P regarding its adaptation?
(a) Grassland biome (b) Desert biome
(c) Tropical rainforest (d) Tropical deciduous forest



(ii) Which of the following is correct match regarding organism Q and its habitat?
(a) Tundra - Polar bear (b) Tropical rain forest - Deer
(c) Grassland - Bighorn sheep (d) Desert - Camel
(iii) Which of the following is incorrect regarding organisms R’s habitat?
(a) The vegetation shows stratification
(b) Epiphytic growth is rich
(c) Standing crop is highest
(d) Deep rooted shrubs are common due to abundant sunlight

(iv) The dominant plants in habitat where P lives could be
(a) Opuntia (b) Nymphaea (c) Deodar (d) both (a) and (c).
(v) Organisms P, Q and R respectively most likely occur in
30
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Read the following and answer any four questions from 4(i) to 4(v) given below:

During teaching about various environmental factors, a teacher draw a figure that depicts like history strategies
for three plant species (X, Y and Z) along 3 axes - strength of competition with other organisms, level of
disturbance in the habitat and level of environmental stress in the habitat. Species X grows in habitats where
competition among species is high but disturbance and stress are low. Species Y grows in habitats with high

environmental stress but with low intraspecies competition. Species Z grows in highly disturbed habitats with
low environmental stress.

High
Competition Disturbance

High «———— High
Stress

(i) Which of the following is correct regarding plant type X?
(a) It has slow growth rate.
(b) It lives in area with high probability of severe environmental changes.
(c) It has good competitive ability at low population densities near the carrying capacity.
(d) None of these



(ii) Environmental stress occurs through

(a) very low temperature (b) drought (c) nutrient deficiency (d) all of these.
(iii) Select the correct option regarding plant type X, Y and Z.

(a) X type of plants are likely to be trees. (b) Y type of plants could be desert plants.

(c) Ztype of plants could be herbaceous plant. (d) All of these

(iv) Y type of plants grow under high stress and
(a) produce large number of seeds in a short time after rains
(b) have rapid growth
(c) produce less number of seed in a long time after rain
(d) both(a) and (b).

(v) Assertion : Plant growth rate is high in area of high stress and high disturbance.
Reason : High stress and high disturbance promote breeding capacity in plants.
(a) Both assertion and reason are true and reason is the correct explanation of assertion.
(b) Both assertion and reason are true but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
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Read the following and answer any four questions from 5(i) to 5(v) given below:

Regular change in temperature that occurs at specific intervals of time is called thermoperiodicity. It is of two
types-diurnal and seasonal thermoperiodicity. Diurnal periodicity refers to temperatures of day and night. It
determines periods of annual activity. In season periodicity different temperature prevails in different seasons of
the year. They favour different aspects of plant and animal life termed as phenology. For example in wheat, leaf
growth requires a temperature of 10°-25° C. Apple requires temperature below 7°C for a period of 800 hrs before
flowering and fruiting can occur. Low temperature is required for germination of some seeds as well as flowering
in some plants. It also determines growth, reproduction, colour and morphology of animals. Both low and high

temperature cause stress in organisms which is overcome by particular adaptations.

(i) Some plants require low temperature treatment for flowering. This phenomenon is known as

(a) photoperiodism (b) wernalisation (c) thermoperiodism (d) none of these.
(ii) Animals found in arctic zones are called

(a) microtherms (b) megatherms

(c) mesotherms (d) hekistotherms.
(iii) Which of the following parts of wheat plant grows maximum in temperature around 10°-25°C?

(a) Root (b) Seeds (c) Leaf (d) Stem
(iv) “Different temperatures prevail in different seasons of the year” It represents

(a) diurnal thermoperiodicity (b) seasonal periodicity

(c) homeostasis (d) thermoregulation.

(v) Assertion : Low and high temperature causes stress in organisms.
Reasons : Organisms show specific adaptations to overcome stressful condition.

(a) Both assertion and reason are true and reason is the correct explanation of assertion.

(b) Both assertion and reason are true but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.
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Read the following and answer any four questions from 6(i) to 6(v) given below:

In many species of fig trees, there is a tight one-to-one relationship with the pollinator species of wasp. It means
that a given fig species can be pollinated only by its “partner’ wasp species and no other species. The wasp
pollinates the fig inflorescence while looking for suitable egg-laying sites. In return for the favour of pollination,
the fig offers the wasp some of its developing seeds as food for the developing wasp larvae.

(i) The interaction between fig trees and wasp is an example of
(a) mutualism (b) commensalism (c) amensalism (d) parasitism.

(ii) All the given interactions are similar to interaction between fig trees and wasp, except
(a) plant and animal relation for pollination
(b) association of algae and fungi in lichens
(c) association of cattle egret and grazing cattle
(d) association of fungi and roots of higher plants in mycorrhiza.

(iii) In which of the following interactions both partners are adversely affected?

(a) Parasitism (b) Mutualism (c) Competition (d) Predation
(iv) In relationship between fig and wasp

(a) one benefitted other harmed (b) both are benefitted

(c) one benefitted other unaffected (d) one inhibited, other unaffected.

(v) Assertion : Fig and wasp cannot complete their life cycle without each other.
Reason : They show mutualistic relationship.

(a) Both assertion and reason are true and reason is the correct explanation of assertion.
(b) Both assertion and reason are true but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.
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Read the following and answer any four questions from 7(i) to 7(v) given below:

A desert lizard (an ectotherm) and a mouse (an endotherm) are placed inside a chamber at 15°C and their body
temperature [T(L) for the lizard and T(M) for the mouse] and metabolic rates [M(L) for lizard and M(M) for
the mouse| are monitored.

(i) Which of the following is correct regarding T(L), M(L), T(M) and M(M)?
(a) T(L) and M(L) will fall while T(M) and M(M) will increase
(b) T(L) and M(L) will increase while T({M) and M(M) will fall
(c) T(L)and M(L) will fall, T(M) will remain same and M(M) will increase
(d) T(L) and M(L) will remain same, T(M) and M(M) will decrease

(ii) It can be said that some animals in their evolutionary development preferred to be ectotherms than
endotherms. Which of the following can be the best suited reason for it?

(a) The metabolic reactions of these organisms can occur at a very wide range of temperature.
(b) Maintaining homeostasis is an energetically expensive process.

(c) The enzymes of these organisms are functional at high temperatures.

(d) Both (b) and (c)



(iii) Organisms that can maintain a constant internal temperature are called

{a) homoeothermic (b) poikilothermic (c) oligothermic (d) heterothermic.
(iv) An animal that survives at temperature of 10°C and 40°C both can be placed under the category of
(a) ectotherm (b) endotherm
(c) modifiers (d) migratory organisms.
(v) Study the graph carefully and select the correct option.
1 X
E Y
E z
External level —
(a) X could be desert lizard. (b) Y could be mouse.
(c) Z could be desert lizard. (d) Both (a) and (b)
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Read the following and answer any four questions from 8(i) to 8(v) given below:

Age sex structure of a population can be depicted in the form of a pyramid by plotting the percentage of
population of each sex in each age class. Two age sex pyramids are as follows.
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(i) Which of the following is correct regarding pyramid B?

(a) It represents stable population. (b) It represents expanding population.
(c) It represents declining population. (d) Both (a) and (b)
(ii) Total number of individuals of a species per unit area per unit time is called
(a) population size (b) population density
(c) demography (d) population dynamics.

(iii) Which of the following is correct regarding age sex pyramid A and B?
(a) A represents the age sex pyramid of developed country.
(b) B represents the age sex pyramid of developing country.

(c) A represents rapidly growing population.
(d) Both (a)and (b)

(iv) A population with a large proportion of older individuals than younger ones will likely to
(a) grow larger first and then decline (b) continue to grow indefinitely
(c) decline (d) none of these.



(v) Assertion : Bell shaped age pyramid represents a stable population.
Reason : In a stable population, proportion of individuals in reproductive age group is higher than the
individuals in pre-reproductive age group.
(a) Both assertion and reason are true and reason is the correct explanation of assertion.
(b) Both assertion and reason are true but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.

©

Read the following and answer any four questions from 9(i) to 9(v) given below:

Growth of a population with time shows specific and predictable patterns. Two types of growth pattern of
population are exponential and logistic growth. When resources in the habitat are unlimited each species has the
ability to realise fully its innate potential to grow in number. Then the population grows in exponential fashion.
When the resources are limited growth curve shows an initial slow rate and then it accelerates and finally slows
giving the growth curve which is sigmoid.

(i) Which of the following statement is incorrect?
(a) Exponential growth occurs in organism such as lemmings.
(b) Logistic growth is more realistic.
(c) Exponential growth has two phases lag and log.
(d) Inlogistic growth, population passes well beyond the carrying capacity of ecosystem.

(ii) Which of the following equations correctly represents the exponential population growth curve?

() dN/dt = IN () anzdt=rN(K=N)
() N =N_e" (d) Both (a) and (c)
(iii) Which of the following equations correctly represents Verhulst-Pearl logistic growth?
(a) dN/di= rN(K = N) (b) dN/dt= N
K K
© anjar= NEZN) @ danvdr="EZR)

(iv) The population growth is generally described by the following equation:
dN _ IN( K- N]
dt K
What does r’ represent in the given equation?

(a) Population density at time t’ (b) Intrinsic rate of natural increase
(c) Carrying capacity (d) The base of natural logarithm

(v) Study the population growth curves (A and B) in the given graph and select the incorrect option.

—

Population density
(N}

Time (1) —»



(a) Curve A’ shows exponential growth, represented by equation % =fN..

(b) Curve ‘B’ shows logistic growth, represented by equation % =N (ﬂ )

K
(c) Exponential growth curve is considered as more realistic than the logistic growth curve.

(d) Curve A’ can also be represented by equation N, = N e".
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Read the following and answer any four questions from 10(i) to 10(v) given below:

Ananya is a biologist, her research guide assigned project, i.e., to determine the effect of intra-specific competition
on the growth of sapling of Eucalyptus. For this, she designed an experiment in which two sets of pots were used.
In the first set (set A) only 1 sapling was planted per pot and in the other set (set B) 16 saplings were planted
per pot. To check for the effect of intra-specific competition on allocation of resources, a decreasing amount of
water was added to each set. The results have been graphically indicated. Which of the following conclusions can
indicated as follows :
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(i) Which of the following statements can be concluded from the given study?
(a) More resources are allocated to the root during low water conditions.
(b) Competition for water among individuals of a population causes more root growth as compared to
individuals who are growing alone.
(c) Lesser leaves are formed under low water conditions.
(d) Root growth is higher in individual grown singly as compared to individuals in populations.

(ii) Which of the following associations is an example of competitions?
(a) Cuscuta and hedge plant (b) Balanus and Cathamalus
(c¢) Cactus and moth (d) Orchid and mango

(iii) If + * sign is assigned to beneficial interaction, *-" sign to detrimental and 0 sign to neutral interaction, then
the population interaction of competition refers to

(a) ++ (b) - - (€) +- (d) +0.
(iv) Intraspecific competition is more severe due to
(a) similar needs (b) similar adaptations (c) common resources (d) all of these.

(v) Assertion : Two members of a competing species may co-exist.
Reason : Different individuals of a species have different resource requirements.

(a) Both assertion and reason are true and reason is the correct explanation of assertion.

(b) Both assertion and reason are true but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.



For question numbers 11-30, two statements are given-one labelled Assertion and the other labelled Reason.
Select the correct answer to these questions from the codes (a), (b), (c) and (d) as given below.

(a) Both assertion and reason are true and reason is the correct explanation of assertion.

(b) Both assertion and reason are true but reason is not the correct explanation of assertion.

(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.

11. Assertion : Microclimate generally differs from the prevailing regional climatic conditions.
Reason : Microclimate represents the climatic conditions that prevail at local scale or in areas of limited size.

12. Assertion : Phytoplanktons grow in abundance in the profundal zone of lake.
Reason : Profundal zone is illuminated by light which supports growth of phytoplanktons.

13. Assertion : No two species can occupy the same ecological niche in a habitat.
Reason : A habitat can contain only one ecological niche.

14. Assertion : Aerenchyma is present in the leaves and petioles of hydrophytes.
Reason : Aerenchyma imparts buoyancy to the hydrophytes.

15. Assertion : Ectotherms are able to remain active under cold conditions.
Reason : Ectotherms are able to maintain a constant internal temperature, even when the temperature
outside fluctuates.

16. Assertion : Many mangrove plants possess high levels of organic solutes.
Reason : This is an adaptation to cope with the conditions of high salt concentration and osmotic potential.

17. Assertion : With increase in population size, environmental resistance tends to increase.
Reason : This is a nature’s way to check the expression of biotic potential.

18. Assertion : The soil profiles of grassland, forest and desert biomes differ from each other.
Reason : Soil profile develops due to weathering process, accumulation of organic matter and leaching of
mineral matter.

19. Assertion : Heliophytes, generally have low photosynthetic, respiratory and metabolic activities.
Reason : This is an adaptation of heliophytes to high intensity of light.

20. Assertion : Biotic potential is realised only when the environmental conditions are limiting.
Reason : Under such conditions only, the population size can increase at the maximum rate.

21. Assertion : Many plants growing in oligotrophic soils possess mycorrhizae.
Reason : Mycorrhizae help in efficient absorption of nutrients.

22, Assertion : Batesian mimicry is a protective mimicry.
Reason : Viceroy butterfly shows Batesian mimicry.

23. Assertion : Predation and parasitism are considered to be negative interactions.
Reason : Predators and parasites limit the population of their host species.

24. Assertion : Generally the intraspecific competition is more intense than interspecific competition.
Reason : Intraspecific competition occurs when the resources are in short supply.

25. Assertion : Cuscuta is an example of holoparasite.
Reason : Cuscuta does not depend on other plants for nutrition requirements.

26. Assertion : Amensalism is a negative interaction between two living individuals.
Reason : In amensalism, allochemics are secreted by one individual.



27.
Reason : It is a symbiotic interaction.

28.
Reason : Mimicry may be protective or aggressive.

20,

Assertion : Mycorrhizal relation exists between Bolefus and Pinus.
Assertion : Mimicry is the resemblance of one organism to another.

Assertion : Kangaroo rat can live without drinking water.

Reason : This is an adaptation to water scarcity in arid conditions.

30.

Assertion : Emigration is outward movement of some individuals from local population.

Reason : Emigration is caused by occurrence of deficiencies and calamities.

r
L HINTS & EXPLANATIONS )

1. (i) (c) : Some plants produce highly poisonous
cardiac glycosides and that is why no cattle or goats
browse on these plants.

(ii) (a)

(iii) (b) : Many plants produce and store chemicals
which make herbivores sick when they are eaten.

(iv) (b)

(v) (b) : Few plants are predator in nature, such as
carnivorous or insectivorous plants e.g., Utricularia,
Drosera, etc.

2. (i) (c¢):Kangaroo rat is a regulator that
performs homeostasis through thermoregulation
osmoregulation by physiological adjustments and
behavioural changes.

(ii) (c)

(iii) (d)

(iv) (d) : Organisms that can tolerate and thrive in
wide temperature range are known as eurythermal.
Kangaroo rats do not go into hibernation rather, they
stay in cool moist burrows during summer days.

(v) (d) : Adaptation is an attribute of an organism
(morphological, physiological and behavioural) that
enables it to survive and reproduce in its habitat.
Adaptations lead to the formation of some specialised
and peculiar features which have evolved over a long
period of time through natural selection.

3. (i) (b) : P is camel adapted to desert conditions as
it has thick lips and tongue so that it can easily feed on
the commonly available spiny plants.

(ii) (a) : Q is polar bear as it has thick insulating fat
layer under the skin.

(iii) (d) : R could be poison dart frog as it has bright
colours and sticky pads on its fingers and toes and its
habitat is tropical rainforest. Deep rooted shrubs are
not found in tropical rainforest. These are found in
deserts.

(iv) (a) : Habitat of P is desert, so, the dominant plant
is Opuntia.

(v) ()

4. (i) (a) : X type’ of plants are competitors which

live under condition of low stress and low disturbance

and have good competitive ability at high population

densities near the carrying capacity. Such plant have

slow growth rate and prevail in non-seasonal tropics

where there is low probability of severe environmental

changes.

(ii) (d) : Environmental stress occurs through

external conditions such as shading, drought,

nutrient deficiency or very low temperature that limit

production.

(iii) (d)

(iv) (a)

(v) (d):Plant growth rate is low in area of high stress
and high disturbance. High stress and high disturbance
cannot promote breeding capacity in plants.

5. (i) (b)
(ii) (d) : Organisms living in tropical, subtropical,

temperate and arctic zones are megatherms,
mesotherms, microtherms and hekistotherms
respectively.

(iii) (c)

(iv) (b) : Different temperatures prevail in different
seasons of the year represent seasonal periodicity.

(v) (b)

6. (i) (a) : Mutualism is an interaction between
two organisms of different species in which both the
partners are benefitted, with none of the two capable
of living separately. In many species of fig trees there is
a relationship with the pollinator species of wasp. The
female wasp uses the fruit not only as an oviposition
site but also uses the developing seeds within the fruit



for nourishing its larvae. The wasp pollinates the fig
inflorescence, while searching for suitable egg-laying
sites. The fig returns this favour of pollination by
offering the wasp some of its developing seeds, as food
for the developing wasp larvae.

(ii) (c) : The relationship between fig trees and wasp
is mutualism whereas relationship between cattle egret
and grazing cattle is commensalism.

(iii) (c) : Competition is the rivalry between two or
more organisms for obtaining the same resource
such as food, light, water, space, shelter, mate, etc.
Competitors adversely affect each other.

(iv) (b)

(v) (a) : Refer to answer 6(i).

7. (i) (9)

(i) (b): Maintaining homeostasis, especially thermo-
regulation is energetically expensive for many
organisms. During the course of evolution, the costs and
benefits of maintaining a constant internal environment
were taken into consideration and thus some species
preferred to be ectotherms.

(iii) (a) : Animals with constant body temperature are
called homoeotherms. They have insulating coat to
check the loss of body heat. This coat consists of hair in
most mammals, blubber (subcutaneous fat) in whales

and seals and feathers in birds. Shivering warms up
the body and perspiration cools down the body of
these animals when required. These are also called
endotherms as they regulate their body temperature
by physiological means and maintain more or less
constant internal temperature. Poikilotherms are
cold-blooded animals which are unable to regulate
their body temperature which changes with change
in temperature of environment, e.g., fish, frog, lizards.
They are also called ectotherms.

(iv) (b)
(v) (d) : In the given graph X, Y and Z represent
conformers, regulators and partial regulators

respectively. Desert lizard and mouse are conformer
and regulator respectively.

8. (i) (b)

(ii) (b) : Population density is the number of
individual present per unit area at a given time.

(iii) (d) : A represents nearly stable population
whereas B represents rapidly growing population.

(iv) (c) : A population with large number of older
individuals than younger ones is likely to decline since
older individuals do not take part in reproduction.

(v) (c¢):In a bell-shaped age pyramid, the number of
pre-reproductive and reproductive individuals is almost
equal. Post-reproductive individuals are comparatively
fewer. It represents a stable population.

9. (i) (d) : In logistic growth population seldom
grows beyond the carrying capacity of ecosystem.
(ii) (d) : If any species is flourishing under unlimited
resources, it would reach exponential growth which
can be depicted by equation:

dN

—=1N
dt

Where, N = population density at time t; r = intrinsic
rate of natural increase.
If we derive the integral form of the exponential
growth equation, it can be written as

N, =Nje"
Where N, = population density after time t; N, =
population density at time zero; r = intrinsic rate of
natural increase; e is the base of natural logarithm.
(iii) (a)
(iv) (b)
(v) (c) : Since resources of growth for most animal
populations are finite and become limiting sooner or
later, so the logistic growth model is considered as
more realistic.

10. (i) (b): Competition is a sort of rivalry among two
or more organisms for obtaining the same resources.
The competition among individuals of the same
species is called intraspecific competition and among
members of different species is called interspecific
competition. Intraspecific competition is more severe
than interspecific competition due to similar needs.
Now, according to the given graph, competition for
water in a population leads to more root weight (mg)
per leaf area (cm?). This is because competition causes
more root growth so that each sapling can derive more
water from the pot.

(ii) (b) : The association or interactions of Cuscuta
and hedge plant is parasitism, cactus and moth is
predation and orchid and mango is commensalism.
(iii) (b)

(iv) (d) : Intraspecific competition is more severe
because of common resource, similar needs and
similar adaptations.

(v) (d)

11. (a): Microclimate generally differs from the
prevailing regional climatic conditions, because the



microclimate represents the climatic conditions that
prevail at local scale or in areas of limited size, such as
the immediate surroundings of plants and animals.

12. (d): Life activity under water is often controlled by
the availability of light. In aquatic systems the presence
of light determines where producers and consumers
are to live in water. For example, the phytoplankions
(phyto : plants; plankton : small) live in the illuminated
surface layer of water, whereas benthic organisms live
in, or at, the segments of a lake. Profundal zone is the
dark zone where light does not reach.

13. (c):The place where an organism lives is called
its habitat. Habitats are characterised by conspicuous
physical features, which may include the dominant
forms of plant and animal life. Habitat may also refer to
the place occupied by an entire biological community.
For example, a large number of species are found in a
forest habitat. On the other hand, the ecological niche
of an organism represents (i) the range of conditions
it can tolerate (ii) the resources it utilises, and (iii) its
functional role in the ecological system. A habitat can
contain many ecological niches and support a variety
of species. Each species has a distinct niche, and no
two species are believed to occupy exactly the same
niche.

14. (a): Plants which remain permanently immersed
in water are called hydrophytes. They may be
submerged or partly submerged and show the
presence ot aerenchyma (large air space) in the leaves
and petioles. Aerenchyma helps to transport oxygen
produced during photosynthesis and permits its free
diffusion to other parts, including roots located in
anaerobic soils. These tissues also impart buoyancy to
the plants.

15. (d): Endotherms (warm - blooded animals) can
regulate their body temperature by physiological
means and are able to maintain a more or less constant
internal temperature, even when the temperature
outside fluctuates (for example - birds and mammals).
They have physiological mechanisms for keeping body
temperature constant or within tolerance limits.;

Ectotherms, (cold-blooded animals) cannot regulate
their body temperature and are unable to maintain a
constant internal temperature. Their body temperature
tends to match with the environmental temperature in
which they live, (for example-frogs and snakes).

16. (a): Mangroves are found in marshy conditions
of tropical deltas and along ocean edges. For coping

with conditions of high salt concentration and
osmotic potential, many mangrove plants have high
levels of organic solutes, such as proline and sorbitol.
Dunaliella species (green and halophytic algae found
in hyper saline lakes) can tolerate saline conditions
by accumulating glycerol in the cells, which helps
in osmoregulation. Some species of mangroves can
excrete salts through the salt glands on the leaves.
Some mangroves can exclude salts from the roots by
pumping excess salts back into soil.

17. (a): The inherent maximum capacity of an
organism to reproduce or increase in number is termed
as biotic potential (designated by the symbol ‘r). Biotic
potential is realised only when the environmental
conditions are non-limiting, so that natality rate (birth-
rate) is maximum and mortality rate (death - rate)
is minimum. Under these conditions, population
size increases at the maximum rate. However, nature
keeps a check on the expression of biotic potential.
For example, if a pair of flies is allowed to reproduce
unchecked, the fly population may outweigh the earth
in a few years. The environmental check on population
size, or its biotic potential is called environmental
resistance. With increase in population size, the
environmental resistance (against the population)
tends to increase. The environmental resistance
represents the limiting effect of abiotic (e.g., water,
space) and biotic factors (e.g., food, competition) that
do not allow organisms to attain their biotic potential

and keep the population size at a much lower level.
18. (b)

19. (d): Plants have special traits that help them
to enlarge their tolerance limits to light regimes.
Individual plants, as well as plant communities, adapt
to different light intensities by becoming shade tolerant
or sun adapted. Heliophytes are the sun adapted plants
which are adapted to high intensity of light, and have
higher temperature optima for photosynthesis,as well
as have high rate of respiration. On the other hand,
shade adapted plants also called as sciophytes generally
have low photosynthetic, respiratory and metabolic
activities. Plants such as ferns and several herbaceous
plants growing on the ground under the dense canopy
of trees, are shade tolerant plants.

20. (d): Refer to answer 17.

21. (a): The oligotrophic soils contain low amounts
of nutrients. These soils generally develop in old
and geologically stable areas, such as soils found



in much of the tropical rain forest region. Due
to intense weathering and high rates of leaching,
these soils have a poor nutrient retention capacity.
Many plants growing in nutrient-poor soils possess
mycorrhizae which have mutualistic association of
roots with fungi (“fungus root”). Mycorrhizae help in
efficient absorption of nutrients (e.g., phosphorus).
Mycorrhizae are of two types endomycorrhizae and
ectomycorrhizae. In endomycorrhizae, the fungal
hyphae dwell inside roots. These types of mycorrhizae
are found in many vascular plants. In ectomycorrhizae,
the fungal mycelium forms a mat outside the root.
Ectomycorrhizae occur in several tree and shrub
species in temperate regions.

22. (b)

23. (a):Predation and parasitism are considered
to be negative interactions, because in both of these
interactions one species gains and the other suffers.
Predation is the interaction between species involving
killing and consumption of prey. The species which
eats the other is called the predator, and the one
consumed by other is termed as prey. Predation is
commonly illustrated by the herbivore-carnivore
interaction.

Parasitism is the interaction in which the species
smaller in size (the parasite) lives in or on the larger
species (the host) from which it obtains food and
shelter. Parasites like leeches, tick, lice, mites feed on
the body fluids of the hosts. Parasites, like the predators
limit the population of the host species. Parasites are
generally host- specific, and do not have choice or
alternatives like predators. Parasites are smaller in
size and have higher biotic/reproductive potential
compared to the predators. Parasites have poor means
of dispersal and require specialised structures to reach
or invade the host. Predators, on the other hand, are
quite mobile and capable of capturing the prey.

24. (b): Interaction between two species, where
both suffer adverse effects, is known as competition.
Usually, competition occurs when resources, such as
space, light and nutrients, etc. are in short supply. As
a result of competition, the growth and reproduction
of both species is reduced. Competition is basically of
two types: (i) Interspecific (ii) Intraspecific.

Interspecific competition occurs between individuals
of two different species occurring in a habitat. On
the other hand, intraspecific competition occurs
between individuals of the same species. Generally,
the intraspecific competition is more intense than
interspecific competition because of the very similar
requirements of the individuals of the same species
which led them to compete more fiercely.

25. (c):Holoparasites are those parasites which
are completely dependent on the host for all their
requirements, e.g. Rafflesia, Cuscuta. Along with other
nutritional requirement Cuscuta is known to receive
even the flower inducing hormone or florigen from
the host. It is, therefore, short day plant in contact with
short day plant host and long day plant in contact with
long day plant host.

26. (b): Amensalism is an interaction between two
living individuals of different species in which an
organism does not allow other organism to grow or live
near it. Inhibition is achieved through the secretion of
chemicals called allochemics.

27. (b): Mycorrhiza is a mutualistic or symbiotic
interaction in which a fungus (e.g. Boletus) and a root
of plant (e.g. Pinus) are involved. The root provides
food and shelter to the fungus. The fungus helps the
plant in solubilisation and absorption of minerals,
water uptake and protection against pathogenic fungi.

28. (b): Mimicry is defined as the resemblance of one
organism to another or to any natural object for the
purpose of concealment, protection or for some other
advantage. Mimicry employed by a prey is known as
protective mimicry while the other used by a predator
is termed as aggressive mimicry.

29. (a): Two types of adaptations are prominent in
animals living in arid regions, viz. lowering of water loss
as much as possible and adapting to arid conditions.
The kangaroo rat conserves water by excreting solid
urine, and can live from birth to death without even
drinking water. The camels show unique adjustments
to desert conditions, being very economical in water
use, tolerant to wide fluctuations in body temperature
and are able to maintain blood stream moisture even
during extreme heat stress.

30. (b)



