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Which of the following is the symbiotic relationship with the root glands of legume class
plants?

(A) Rhizobium (B) Azotobacter (C) Psedomonas (D) All of the above
fArafof@a & @ frad dsga gt & oiar & & Iz gey@st @ ggeidr g @d

¥
(T) UsStiaas (&) TSErdF (H) TgerAaTE &) I gl

The interaction where one species is benefitted and the other is neither benefitted nor
harmed is called

(A) Ammensalism  (B) Commensalism (C) Mutalism (D) Competition

v ureEuR& fohar rHA Ud Srfd @ orer @ € 3T qHY A A H @ar § 9 e,
38 &Ed §-

(T) ISy gIshfadn (&) FgAfSrar

(&) FEuHIRarn (31) FUar

Fungus filament in Lichenes take nutrition.

(A) from air (B) from algae

(C) from organic (D) one of these materials of soil

Shed A BIH deg UVl UItd HId &-
(T) arg @ (&) darer &
() Ad F Fafas gt @ (&) 3ugad H q P TG
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Very Short Answer Type Questions (3fd &g 3cadra uea)

Q.1)

Ans.)

Q.2)

Ans.)

How is diapause different from hibernation? L Mt o ment

Mg AfSsaar (wrga=aa) & swfa (eraurer) fea gar A= §-

Diapause is a stage of suspended development to cope with unfavourable conditions. Many
species of Zooplankton and insects exhibit diapause to tide over adverse climatic conditions
during their development. Hibernation or winter sleep is a resting stage where in animals
escape winters (cold) by hiding themselves in their shelters. They escape the winter season
by entering a state of inactivity by slowing their metabolism. The phenomenon of hibernation

is exhibited by bats, squirrels, and other rodents.

Ma fFATEHIAT (Hibernation)—Ie sFAyA a1 fra fATSFT JT=q3it (cold-blooded animals),
SA-uPwfasg qur Yersed fr Ag dic (winter sleep) & THEF d 3UA UM S F
gard &1 s@> fow 4 faara Tura, S@-wg, @d, 788 Fed afe d w3 & o g
ST @1 Iel miRe fGpard caf@s #A=e & ol ¢ o Rfeal va oo & g o o
fafSraar grue= & ardr i

suIfd (Diapause)—ag HefFad g ar fawmw & a7 ¢ uidge oRfEufaat & shai
AR arendt & witicags &1 yaw anfaar suxfa 7 3 S @ SpfacaFaa oRaga &

Tdh FTTAT &

If a marine fish is placed in a fresh water aquarium, will the fish be able to survive? Why

or why not?
L

HAT FHAT ASN B HAGUIST (Shrarey) Hr sTashamer (TRRTHA) d @ Jar & @

T g ASN Sifad 3§ e =t iR =t -

If a marine fish is placed in a fresh water aquarium, then its chances of survival will diminish.
This is because their bodies are adapted to highrgZI?%—o!r’]s—c/'entrations of the marine environment.
In fresh water conditions, they are unable to regulate the water entering their body (through
osmosis). Water enters their body _que to the hypotgnic environment outside. This results in

the swelling up of the body, eventually leading to the death of the m‘.'.irine fish.

SET TR
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Q.3)

Ans.)

Q.4)

Ans.)

HAT FHE A P JTIUIST (freshwater) B Tol-SHAASAT H I@N ST @ gg GUAIONY

JATITHT & HROT SNfdd F81 (& Ul dUr #AI AT | I GATIOT & & HIIoT I

&I JAT I® IJIAA 98 Al & THA ASSN B HF @ Sl &

Most living organisms cannot survive at temperature above 45°C. How are some microbes

able to live in habitats with temperatures exceeding 100°C?

FRFAX Aaurdy 45° &Iz @ 3F qgATa 9T NfAG & @ FHd| $S GeANG
(FTSAIT) QA 3marg # @ argATad 100° AIs F o 3QF § A shfag @a &2

Archaebacteria (Thermophiles) are ancient forms of bacteria found in hot water springs and
deep-sea hydrothermal vents. They are able to survive in high temperatures (which far exceed
100°C) because their bodies have adapted to such environmental conditions. These organisms
contain specialized thermo-resistant enzymes, which carry out metabolic functions that do not

get destroyed at such high temperatures.

geastal & 9gd dA AN #A TWAST Fd Tl § WR F ST Apora § 3T drImA
& Reg ufady 3cuea @ar ¥ gewsiar Hr PrenfAfy F aro @Ea oy qUr darusmA

ufaqyus vemsF ot wrv Sad §1

Define population and community.
AR (uigaere) HR wHarT (FHgRAE) @i aRemar &fao

Population: A population can be defined as a group of individuals of the same species residing
in a particular geographical area at a particular time and functioning as a unit. For example,
all human beings living at a particular place at a particular time constitute the population of
humans.

Community: A community is defined as a group of individuals of different species, living

within a certain geographical area. Such individuals can be similar or dissimilar, but cannot

reproduce with the members of other species.

TATE (Population)-frdl @@ #AT 3T &7 & v & gHI & TS & a®ar ar shar
N ol FEAT P FATY HEd L
AT (Community)-freY fafre 3marg-¥ara & SgaaAfal &1 AT 9 AT

HEdTar &l |
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Q.5)

Ans.)

Q.6)

Ans.)

Q.7)

Ans.)

Q.8)

Ans.)

Explain the reason:
(a) Air chambers spaces are more developed in hydrophytic plants.
(b) Mesophytic plants die on placing in saline water.

fAFT &I HIUT TAT HITAT

() STeif@ar 3 arg srasrer s FAafda aa 2

(@) #ALAHG diar FAS F JTd A @A g7 AT ST B

(a) Air chambers present in hydrophytic plants help in floating of the plants in water. Besides
this, they also help in the exchange of gases.

(b) Mesophytes plants are present in such places, where Water is available in moderate
quantity. On placing in saline water or using high amount of fertilizers. Water comes out of

these plants through plasmolysis and after some time plants die.

(&) STfgel & suRyd arg srawrt & arg od @a F @R, ddT RFRFAT gaw @

STar ¥, 9l gob @ Sfd §, drfs urelt & 3gT @dh| 3Ed HfAR® g HO F AzA &
gara &1 ufady o wiar ¥

(@) Ifg ALTEE W A JAD & Ol A (W SN & d g% $E °rel &1 FIMY0T HI

qAIAT & [SHS FAEIEY 3HD Heagl Ul H AAT g6 Sl & [THB HIIOT aF JIS

ST & JUT 3fead: AT S gl

The thorn is the modification of which plant’s part in xerophytic plants.
ATGIRG Gial 3 Hic frudr Fur=aIor g2

Leaves.

siefag dldb (SA-amarwedr) F @ie ufat F wwreaw

Which acid is made in the plant of Opuntia at night?

U & AT A% (Opuntia) F AT F PiT-A1 3FA aIar &2

Malic acid.

Afad HF|

Differentiate between producers and decomposers.

STUIEH dAT ATqgch A Heal HfST]

Differences between producers and decomposers are as follows:
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Q.9)

Ans.)

Q.10)

Ans.)

Sr.No. Producers Decomposers

1. These manufacture complex | These breakdown complexes
organic  matter  through | organic matter, into simpler
photosynthesis. forms.

2. These are autotrophs These are heterotrophs

3. The food chain begins with | The food chain end with them
them

4. The thermodynamics start They recycle the nutrient
the flow of nutrient elements | flow in the food chain by
in the food chain. releasing them.

5. e. g. plants, e. g. microorganisms like
phytoplankton’s, algae etc. bacteria, fungi, protist,

etc.

Sculceh gl WY @id €, S URI-FAVO g M FATor wIad €1 3ugesd & Negard

geA Sg S@ Siary] vd shas 3Md & S 7 didl vd Jag3t @1 Hu"ed HId

Write the names of any two ectothermic animals.

&
Pl QY grarsa urofr & arw AT 4%
Fishes, Amphibians (Frogs) and Reptiles (Lizards). 0* = .
<0¢

1. &gwel, 2. FHew|

An orchid plant is growing on the branch of mango tree. How do you describe this

interaction between the orchid and the mango tree?

3ifhs dber, 3T & U5 & ArEr U 3 I@ F IHifHE AR A & 95 T oRERS

foram o gota 3T _H $q HEA? 4 obid cdid &MY

Orchid |s an epiphyte. They grow on the mango plant but do not derrve nutrition from them.

—~— —

This type of interaction is termed as commensalrsm Where one specres gets benefit but other

-

is remains unaffected.

3ifhs atar gar 3mew & Uz & arEr geMmiear usfda wIa &1 e oWl urirzafRie fhar

v s we Sfa @ oy @ar & 3 gEd aifd w F o MY F @l i §1 A
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$r em@r T 3R/Uuey & FT F A9 gt 3Hifhs H T @ar § FIfF A F Uz A

Y PSS AT 8 ordrl

Short Answer Type Questions (eg ScdAT TeT)

Q.1)

Ans.)

Q.2)

Ans.)

Q.3)

Ans.)

Mention any two ecological factors affecting the environment factors.

gAHA g B GATIT A arel fhed & TTRTEATIR HIDl A Seo@ HIfATI

Two ecological factors affecting the environment factors are as follows:
(i) Climate Factor: Light temperature, wind, velocity, gases, rainfall, atmospheric humidity
etc.

(i) Topographic Factors: Altitude, steepness of slope direction of slope etc.

gaEafd g B gAfAd G ara o RATAS dRe @AF §() Saary graadr HIs-
AP Heddd UHILA, ATTAT, STel, auf Fel, AIHUSAT I, argAvsela ngar nfe o
gaefd @HE W gHg & I FA Fegga R Srar ¥ (i) TAATPHIaE  FIIB-FAD
Heddd FHE H Fas A Fars, gddr aur arfedt Hr f&em, sara dr gaoran, 3fg wIw

A € N FTI-TINY FRDPE P AT FrF IS
Differentiate between parasitism and mutation.

g fadr g RYSRAr A Heal Tuse HAw]

Refer Q-6, 7 in Short answer Question (3M).

3A7 & AT &g 3937 U 6 g 7 & JIIT HifAv|

List the attributes that population but not individuals possess.

3 N @ FarsT St AT F o A& o AR F A9 ¥

A population can be defined as a group of individuals of the same species residing in a
particular geographical area at a particular time and functioning as a unit. For example, all
human beings living at a particular place at a particular time constitute the population of
humans. The main attributes or characteristics of a population residing in a given area are as

follows:
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(a) Birth Rate (Natality): It is the ratio of live births in an area to the population of an area.
It is expressed as the number of individuals added to the population with respect to the
members of the population.

(b) Death Rate (Mortality): It is the ratio of deaths in an area to the population of an area. It
is expressed as the loss of individuals with respect to the members of the population.

(c) Sex Ratio: It is the number of males or females per thousand individuals.

(d) Age Distribution: It is the percentage of individuals of different ages in a given
population. At any given time, the population is composed of individuals that are present in
various age groups. The age distribution pattern is commonly represented through age
pyramids.

(e) population Density: It is defined as the number of individuals of a population present per

unit area at a given time.

AR (population) A F& X FJUT A & M AW (individual) # FE T SIA| SIA
Aaff Sed dAar §, A FG AN §, Afha FAT A FeAgy (natality) 3R Fg&T
(mortality) &Y ¥ AT F 3 A & FaAw: UA AW FeAR IR FYeX dEd T
Sed AR FYEY A AR & FgEA & FFacdt H @& # gig @ Fd@ (increase or
decrease) & ®U H g frar S ¥ GAR Hr q@d RAAwar foiar sgura wAq A7 vd
ATST T HIUTd &1 WATITA AT F I§ JJUTd 50:50 am &, Afhad @A FHewgan
ot B Fhdr & AA-FAR® F 60 yfaera Aar IR 40 wfdwa AT ¥l

fuiRa a7 F 9al® = g ard ARA @ FAadt aad &1 IR 7qA® F ggwn
&1 I fAATor @ AT (plotted) fFar ST & FEA TS arelr YT Y MA@
(age pyramid) &garar &1 YA &1 3mpk gaf® & afa & gfdRfFaa sar & ()
T IE 96 & &, (i) AT & A (iii) ge T&r ¥ AW @ 3 3mary F sd AR
B FAE HIAT | T§ TN, dedoiarg gfawradr, drzwareh, araratofs et nfe &
garfaa arar ¥l 38 dead 9w F AR gdca ¥ TAE oI &1 AT gaca & Hhd-
faffi g @ forar arar &1 fre anfa & o @& gaca @mar) [T ad dan)

IJE GAT-TAT WX Jeoddl I&dT &1 SHPT HRUT Mo 1 Arar, oRFEyRat § 3=aw,
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Q.4)

Ans.)

gIHETOT 31fe A &1 FAR A gfg IR FTdt gX AT FIA & Fad FI=a718T (natality)
3T 3mgaras (immigration) AT # gig HIT &, FTIfF FFET (death rate-mortality)
dAqT SUTGEA (emigration) 38 gerd &1 IfE 3MIFE AR No &, Nt TF FHI Hedud

€ dur arg fr gAY & ar
Nt=No+(B+1)—(D+E)
=No+B+I1-D-E
AT § TE § 6 I I o arel ‘B’ &A1 + HAYART T H &A1 (B +1) A

aral Y G&AT ‘D' + SHATHT 'E' Y g6ar ¥ e § O gAY gda g Swen y=yAr

< SIea|

Write a note on soil profile.

e gR=SRH v Rogolt faf@w|

Soil Profile: At any place where parent material is weathering over a period of time, there
develops layers of soil one over the other in progressive state of maturity. Such a vertical
section of soil is known as soil profile. The soil profile is characteristic of fully formed soil
and are named as A, B and C horizons from the surface to downwards.

(i) Horizon A: This is the topmost soil and it contains undecomposed, partially decomposed
humus from upper to lower sides. This is usually sandy and the roots of plants are embedded
in this zone. This form feeling zone.

(i1) Horizon B: This is known as subsoil and is formed with clayey soils. Root develops poorly
in this zone.

(i1i) Horizon C: It is the bottom of soil profile. It contains weathered rock of parent material.

Below this hard rock are found.

qer aRTSfg@r (Soil Profile)-Fal & g4 7 AFERAT @ & 335 At & wawasy

HaT 0T g Sl &1 HET & T TIA b IJHA (sequence), ITATCHD T TATATT T&TON

dur TgHTG P FHaT TRTSTEH hed & FaT IRTSIGHT & gpfa JToarg va &§F @

gaeafd g fAAT &I ¥ ST FaT A @I FHIT (vertical section) P HLIIA HIA
U3 SUH 3-4 TAY U 3fad SUEAY UIA S7d g1 AT §U 4 38A fAFafaf@a s o

STa '—
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Q.5)

Ans.)

1. §&AX 3 (Horizon 0)-I% IFH FUA TAT & S TS USrdt & a1 grar &1 g
ot wugfed  (completely decomposed), 3ra3rgafed  (undecomposed), 343rggfed

(partially decomposed) aarT a3 drafas gard frad

g 3 &l SUEIAA Bl d7 & gbdl ©

(a) O1, TAT Ago SUEAT-TE HIH FUY 3UEAT & Sl & & H [y uferdt, gon, walt, aransit

dur #d Shal vd St & st gardf g& @ar § 3 geaa:-axgafed aar ¢

(b) O2 AT Ao 3UEAI-3H 3UTAX H drafas uerd rgucad & fAffiea razamst & Izar &l

2. FAX T (Horizon A) U8l Ids ¥ fem I8 T@Ox @A ugradf & &I @rar &1 s9#

gAY W ugy AT A fAIdr 1 Ig AT ®U Q IS HaAT (sandy soil) &1 g gAT

sHHA IUTEYT godAMe g0 (soluble salts), al@ (iron) 3fg godpy AT & dI® A1d

TS &1 W PRI 3§ TOT B HIeTA &¥T (zone of eluviation) ded &1 JRAwra: gt

Hr TS U TAT H BIAT Bl

3. &Y @1 (Horizon B)-38@H A&TTeIaT (leaching) & &HII0T AT THTE (clay soil), oldT,

vfAfATH 3nfe & FErss ThfAT @1ad &1 sHS AW (illuviation) 8T Hgd &1 Ig
& e I &I Al & TEAT 3N, T qur & &1 AT 3TRFAT (top soil) dad &1 TER
T aur & @A Far (mineral soil) 3yar drA (solum) FaTd §

4. FEAT W (Horizon C)-I% o1 W@fAS uerdft &1 &I ¥ @A dIcara IAT JAQUT &U &
3uallg acerd fAad €1 58§ TG A 3HTAHGT (sub soil) T HEa

5. AT 3T (Horizon R)-¥% uRzdfesr &1 gaqd @ger Tay &ar &1 s@d ragefor

(unweathered) ST ?IE:ET?-T (parent bed rocks) &l &I

What do you understand by key-stone species? Explain with example.
Hree Sfadl @ 39 1 JASd §2 3601 fed 9assu|

Key-stone species: A key-stone species is a species which has a disproportionately large effect on its natural
environment relative to its abundance, a concept introduced in 1969 by Robert T. Paine. Such species are

described as playing critical role in maintaining the structure of an ecological community, affecting many
9|Page
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other organisms in an ecosystem and helping to determine the types and numbers of various other species in
the community. Without key-stone species, the ecosystem would be dramatically different or cease to exist
altogether. Some key-stone species, such as wolf are also apex predators.

The role that. key-stone species play in the ecosystem is analogous to the role of a key-stone in an arch.
Similarly, an ecosystem may experience a dramatic shift, if a key-stone species is removed, even though the
species was a small part of the ecosystem by measures of biomass or productivity.

hreel At
Ucd%h A A Ay fafdes snfaar url St €, Weg @oer & @t sfaar aaa s 4
HAECAYUT AT Bl | Teh AT 3HTUH SMAT 31T ST bl Jorell H 3 HeaT #, 311eh geugadn
dur 3Ad & A %ol el &1 F Sl dolt § gig AT § TUT FHGR & 3T SATAr
gig g H@&a1 &1 AFeA0T o B &1 S YR T WAGH T UAW S AT SATAAl (dominant
species) HEAATT & 3ed IR TG SAfALT, hrECT STl (keystone species) Heellcl &, FAIfh A
et # 3% A & 3fARe sAfarer o gHgEar § dgaa # @& e &1 39 BRUT ¥ GHAGH
&1 A o 38 vHE Sfd a1 SAfadl & JAH W U8 S §; S-d1s e, R ad, diE-gdaR
ad 3fel 3ugd & TuE & 6 e afaar (keystone species) AT ST ST UIGU FHGT &I
T 3 & AecaqoT HET A& AT I TE TP UAAROT Y 8 qUI: YIS Bk @ £ I
agl P Sferarg d o wonfad A ¥ TRl a6 A e w-ue & ifde gataRer @

aRafdd #d 30T T FEHA STardrg &3 (microclimatic region) & I<T oIt € S 38 o STeldrg
&7 (macroclimatic zone) ¥ 3cTTh el H1 & HhdT & Th TI=o YU drdl g fordl oo gat
& AT dAT G &1 H SFerarg AT YA, HTUTATD AT, T e (temperature, relative
humidity, light intensity) 31Tf¢; # JeTaT 1 ST Hehcdl &1 P FfAAT FHeT H TT4T, HeT THIA
Ug @idsll & T, gFd 3 o o uRafdd don gaifad & & @atd gidr &1 3ae ar Har
# ufeud geasa it e Siaal & 3aedor ed &, 08 # d FaT & YN0 & JA-H1Y
AT & dX & GATGROT Fl Aot A Y qUT g @t §1 T SIfadr q-Sidg-aatad aehor
A FAgcaquT HfHdT AT, Frafas uerdt o 3uafed @ik, gFd 9o, Far T 3uSTS ARk
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Q.6)

Ans.)

IO, STl A 3TN T U ST b & A A H YT W@ 3fg 3w goma e §
JuT A UHE HeT W SMAAl B a8, e Hel-Hifd gy B e $ T dicated & @
X, afed 57 URRATHT F 30T QU TedoT 8 ad & DS UaTfadr & STerary, Far &
gATge AT Fel TS Td Wiaelt & TR A off genfaa ik oRafda &= & aeer @ ¥
zh gfage e agl & #ifae gafaRor & g & @ & woa € S agl & deeEl W
aIEdl HIAHSTAT & IHAUT $ FU H URAEI B & T & uRdaet § e e a9y w

HHAUT (succession) HFGe=T B Bl

Write the definition of predator. Describe interaction between predator and prey.
wHelt dr g faf@er el qor ReR & fa 3=a:fFar &1 quie Hifaw)

The animal which is killing or hunting, is called hunter or predator, whereas the animal which is being eaten
or being hunted is called prey. In this type of relation, only predator is benefitted. Prey is always harmed.

Interaction between predator and prey Predators are less in number than prey. Predators affect the population
of prey by feeding them, but if the predator is monophagous then there can be a time when the number of
preys becomes negligible and predator has to starve, due to which predators begin to die and again number
of prey population increases. In this way, number of prey and predator remain maintained in the environment.
Predator cannot only hunt but also can be a prey by some other predator; like frog feeds on insects, but snakes

feed on frogs. In this way, balance is maintained in different trophic levels of the ecosystem.

ere (Rreprl) qur #Hed (fsR)
forelt afEufde® a=F (ecosystem) & I AT 3roidig geadi (biotic and abiotic components) &

HYH FFa, ThvT 3G W & 38 UIRded & Hegeld H1 3ifdea &1 SN gcdt & 3me
TFIeH, Soll JUT Quh gerdf & gars @l Afd & &1 Sidig gt # i TR & Sig

UHE ©-3cUiceh (producers), SUHIT (consumers) dAT 3fugee (decomposers)| SUHHI faides
ATOTAT (orders) & TAT ABIERY (herbivores), HHTERY (carnivores) AT FaTeRT (omnivores) Bl §1
gAd T gUA AoN & 3UHH BT AHRN BT & AR U giwer & forw seurget (producers)
W AR TR &I MRERT e 39Tel Aot & SuHRAST & fow @ geraf & 31ue 3eex a@fd
AR Bl L T ST g Sl (animals) & @ € 3Hd: fgha Aoft & susRAI3 (consumers of
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second order) dI T 3cTepl RAT-A-ThET TPR THsH JUAT FRABR dh & ATAT W JAT 9|
TOE § Ig AEERI (carnivore) S 310 fABR AT H&T (prey) A AR H 3TAT WISl T &
fRIART a1 Waaf (predator) wEelTdr B

Waeh g1 HET & ALY IecRiFaTY
UIRded # WHeh qr #ew & Foaey AT @ § d97 g WER &l $ STl Afh, HaoT
IRFARAT, Sl & PR-URAT qur ¥l X AR Fa &1 et gl (monophagous),

3reudetl (oligophagous) 3ryar fafaer #afl (polyphagous) & Hebd &1 P T & wXHel Hag &

STEEIT P A T WA HdA I BT IAIE UIH Hal Bdl &l 3eedor & for gt i
U # ggh & T&ar qgd e 8l Sl &1 58 YR, Uh arF & A & UiRded d Ach
6 g&ar @i grRT AIfeTa wdr &1 T I Y Afdw & 76 v uiaes & yeg gar wupeh fr

HE&AT Hedford Wl ©1 I8 Hegold, Ha A1 fhdal YR & qerell 3uar ReRr adra § qur
fhda el & a1g P WA Heg &1 RNPR FAT &, 3 alal ardi & AfaRD Ty
uRfPufaat & weg 3@ oiaes & 3 Sawear & frdeh fgar ¥ ger awa § | AR
AT &1 Teh GIXVT E IS I TUE @ Hebdl o-Thdl Stg HHGR H Ueh TehleRl (monophagous)

WA 37U Th & Heg W AR wueht & fow wgw wrhr g & sucey € wHeh vd &
TG U 370el HEIT T H&TOT adl Sl &; H&dT &A1 TUEA: HA el S g, T Waad
HQ AW HifF 3R A Fo T RN A JE, TS 3R HeT H WS F 3UA AT FHGT P
olg S| 3R WHTRTE &Y F&AT B g o wedl h FEAT gy Weared wieft| gadhr e
e ¥ WHTART Hr FEAT gig T ardrarul IR HWM| 36 TR AT I GHTAAT 1§
gdcd AT & &l &1 T8l Ie 3asd &0 & fafed § 5 o wessh scaaa wssht &
ozt off Y fRel 3= @t e R
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Q.7)

Ans.)

Write a short note on competition.
Hfgrg feoaoft faf@e-vout (wfaeayt)

Competition is a kind of negative interaction, which occurs in between two or more organisms using same
type - of resources. This type of competition can be for space, food, energy, light minerals and water, etc.,
resources. It is of two types:

(1) Intraspecific Competition: This competition occurs between individuals of the same species. It is more
intense and serious than interspecific competition. So, individuals of the same species complete for space,
nutrition, energy, light, air etc., resources.

(i) Interspecific Competition: This competition occurs between the individuals of two different species.
Plants and animals live together in the ecosystem. Process of competition between different species of plants
and animals is expressed in many types like competition for habitat, nutrition, water, light etc., is commonly
found in different species of community. For example, in Parthenium, plant secretes phenolic chemicals, due

to which germination of nearby seeds stops.

ot (afaeasr)

ST SR 3 Ui 3 Nad-HaS 3R DTFaA B SRR F AR F P A a5 TR o 7
Sia faerg # AT TUT T kel Jo §1 Sfdt & dr ¥2U1, A, I, @iasl oauT,
FEHET T TUT 3y GGl & forw wudt g &1 o9 I8 wudt v & Sifd & deedt & g
ol ¥ 99 39 ealenaT TUYT (interspecific competition) ea & aUT S9 Tudt RAf¥e yenfa
& ofal & frg ol ¥ g9 3@ FeRendd Tadl (intraspecific competition) e &1 3T UPR
Uit fArafaf@a & gr i e §-

(1) ecR=Ta TQYT (Intraspecific Competition)-38 R & Tq4T f@ea-f== Sfaal (species)
b TSEA & 9T Uh & UPR P AT (resources) BT 3UANT HlA & HRUT 3cUeed Bl ol

ST UT-STe 31T # WHaN-78F (predator-prey) & TFae H i ueral (predators) ST 370
&I (prey) B Ul & T Todl oxa &1 diai & Rffiea genfaar garr (light), diwe gerif
(nutrients), I F T (habitats) & forg 3moa # FodT & T B

(ii) 3TeaRSTa™T T 4f (Interspecific Competition)-38 YR &Y TuaT Teh & Sfa (species) & TEEdt
& &g Ui I & O e & Sifa & Rffea @y, 3mam, Ao, Iead d68 3fg & o
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Q.8)

Ans.)

I FH TqUT A & 3STRUT-BHA &I A STel T & olfd & aidi & g SifFa gamaar
&% PRUT 3H YhR & TqUT U$ Jr Bl

What is mutualism? Clarity it giving example.
FRIUHIRAT (TERAT) fFd e €2 3eTe0T ST $Ha! TUE AT

Mutualism is a common type of ecological interaction. Mutualism is often conflated with two other types of

ecological phenomena:

(i) Cooperation and symbiosis.

(i) Cooperation refers to increase in fitness through within species interactions.

(iii) Symbiosis involves two species living in proximity and may be mutualistic, parasitic, so symbiotic
relationships are not always mutualistic. For example, lichens show a mutual symbiotic relationship between

fungi and blue green algae, where both are equally benefited from each other.

TeIUdRar (Mutualism)-T% & e genfa & Shal & o ar—m S arelr dgehdr (symbiotic)
TFIeY AT & Toad @t Shat @ uEuT o (benefit) @aT &1 wad 3R gh-GEW darer 4
TRANFEIRAT & T gfaAs TRIudr) TFaeT T 3EEI0T diShed J @M ST bl ¢l ST TR
dhadi 3R STadife Tredr I FEF & GT Hadhdd (ATSHRIST) AT &| Hdd FaT T HcIaeqd
UV ocal & 37auoT # Uigul i Feddl aXd &, Sidich dgel # UIGU hadl dl FoAl-3cUre]
FETEESC ¢d &l 5T UBR HIA-TSANITA TE-TFaed & TEURMRAT & TIH AeR AR
faerg & €ff @ gHEa 3EIvT Ureu-uol FEaey # UiT S @1 el B U ged qRifard
A 3R st & gt & for oot dr gergdr @ifee| TUE § 6 gy @ S danit &
3UeT WOl & & 38d foT ‘Yo' A Gl B9 QREBR HUCT Yob &b T A I WHEIUTHINAT
Bl WHET AR FABLG TUT FhIoThl &l W 3R ATh Bl &d &1 Afhd WER ATHBA G &Y
QAT § & el e, sereRer & forw, W gt S wwrer # werrar fee e & awie
A &1 3T MU ¢@ Hhd & fb urgu-uoh greaRes fhar & @euaidl & fou ur: ae-
faeprar et enfdrer , 37T gou 3iR S8 WIIvIhT Siadl & [ Th-ga@y & Horgell ¥ 53
EU 1 3SR & 081 & e Sfadl & & WEod Sifadl & e #Asigd dFey E Hd
AT 5 & 5 A & 918 3R Sfd had gEd WA R Hr Afd @ & g @ Fahdr . R
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Q.9)

OR

Ans.)

& g S A A€ AGT I Bl B o Hadd ISAGYOT & T HH F Al §| Iod Fa &
HR & gfig X T A o Bawi & dwor & o g9 &R &1 35 & & fow sugs w9
T TN I U s 3T GOUshal I QI il &1 b deel & 376X 310 o TRadade
drat, aRadaeier at & ol @1, 3R & § # a1 ©

Write short note on:
(a) Parasitism

(b) Commensalism
(c) Symbiosis

Define commensalism and give one example of it.

fAeafafaa w feoaoh faf@e (@) gEifaar (@) aemfadar (1) assiad|
qehfaar @ aRRa Hifaw a2 e ser S|

(a) Parasitism: It is an interaction between two species in which one species (usually smaller) gets positively
affected, while the other species (usually larger) is negatively affected, an example of this is liver fluke. Liver
fluke is a parasite that lives inside the liver of the host body and derives nutrition from it. Hence, the parasite
is benefited as it derives nutrition from the host, while the host is negatively affected as the parasite reduces
the host fitness, making its body weak.

(b) Commensalism: Commensalism is interaction between two species in which one species gets benefited
while the other remains unaffected. An orchid growing on the branches of a mango tree and barnacles
attached to the body of whales are examples of commensalisms.

(c) Symbiosis: Symbiosis is an interaction between two different organisms living in close physical

association, typically of the same habitat, e. g., mutualism, commensalism etc.

() TSNfadr
A fawaAaT (heterotrophic) S § ST 3T WU (host) & R & R W o &1 Wohdr
feedt (facultative) @aT 3ifased (obligate) @ YR & & Thd &l fahedt Woldr HEaa:
FATSEY (saprophytic) @ & St RIdw uRfPufaal & & woidt gaa §; S-31Rwir Faw o
Straroy| 3rfeedy Uiy, )RutdY (host) & TReTefr (predator) @ §1 $& Mg (angiosperms)
o G TIHT B AP WA &, A-PEPeT (Cuscuta)-qot a1 i RFpa (Viscum)
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Q.10)

ARIH (Loranthus)-3ifw T TN, [FAfAAT (Rafflesia) 3 3RIPHr (Orobanchae)-qot 313
Lo eeeld TarddH (Santalum album)—31ifAep 312 TGt §1

(F) AT
I & Slidl & g R ¥y § et v Sha @ oot @ § 3R g She &  @f &
AT BT §1 A A Er W HRURY F T A 39 gren JHifhs IR e H O @ IEw
g aTel dlihel Bl oTH QT § 4 A & 08 3R T P 398 FI$ H el elar| gafh
gaelm 3R TRoT Uy fAde Ao # wa & FEHITSAT BT IE ScHE IGIRIVT §l e gy WA
t 30F o & S Ao Wi & T e § ifF S9 o) gerd € o aaeafa @ R €
AR 3@ & Fie TR e & T 39 Het H @A § 35A gaeufas Het H gear 3R
U et & [T HfeeT STl FERfSar 1 gEvT v Woger WA S TRl €, forwed
3% 1 FSA AD Bl ©l ASTOEAT P WHEAT & FgRam e ¥ 3§ vt &
Ed | T3 AGe ¥ AMAAT & P o Aerar & AT JE 9|

(31) "esiad

I% o1 et gonfa & Siar & &g gr—r S arem Jesiir (symbiotic) HFeY gl § forwad gt
el @ 9TEAR AH (benefit) BT &1 Bae 3T eprer dAW darer I aREARFEERAT F =
gfas TEAURN TITT FT 3GTeRUT A3chad H @I ST bl &l A YR damr R STadhife
ureut & Sist & i Pl (ASHRISST) HETd ¢ Hah, HET ¥ HIAeTH U deal &
Jaeiyor # urgul Hr FEIAT WA § TP T F Uy, FaPt B FAT-3UT FEEIE S
gl

Write a short note on:

(a) Adaptations of Desert Plants and Animals
(b) Adaptations of plants to water scarcity
(c) Behavioral adaptations in animals

(d) Importance of light to plants

(e) Effect of temperature or water scarcity and the adaptation of animals.
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Ans.)

fAfaf@a w dfte feoaoh fafae-

() FATEYAT Uty 3R WOt &1 3refepel,

(@) I A Fell F Ui ureul 1 e,

(1) IOt #F TR (RRfadRer) regger,

() Ureut & forw Gemmer & A,

(F) dUAT 3R ST AT Fel BT YA TUT WO HT IRl |

(a) Adaptations of Desert Plants and Animals

(i) Adaptations of Desert Plants: Plants found in deserts are well adapted to cope with harsh desert
conditions such as water scarcity and scorching heat. Plants have an extensive root system to tap underground
water. They bear thick cuticles and sunken stomata on the surface of their leaves to reduce transpiration. In
Opuntia, the leaves are entirely modified into spines and photosynthesis is carried out by green stems. Desert
plants have special pathways to synthesis food, called CAM (C4 pathway). It enables the stomata to remain
closed during the day to reduce the loss of water through transpiration.

(if) Adaptations of Desert Animals: Animals found in deserts such as desert kangaroo rats, lizards, snakes,
etc. are well adapted to their habitat, the kangaroo rat found in the deserts of Arizona never drinks water in
its life. It has the ability to concentrate its urine to conserve water. Desert lizards and snakes bask in the sun
during early morning and burrow themselves in the sand during afternoons to escape the heat of the day.
These adaptations occur in desert animals to prevent the loss of water.

(b) Adaptations of Plants to Water Scarcity: Plants found in deserts are well adapted to cope with water
scarcity and scorching heat of the desert. Plants have an extensive root system to tap underground water.
They bear thick cuticles and sunken stomata on the surface of their leaves to reduce transpiration. In Opuntia,
the leaves are modified into spines and the process of photosynthesis is carried out by green stems. Desert
plants have special pathways to synthesis food, called CAM (C4 pathway). It enables their stomata to remain
closed during the day to reduce water loss by transpiration.

(c) Behavioural Adaptations in Animals: Certain organisms are affected by temperature variations. These
organisms undergo adaptations such as hibernation, aestivation, migration, etc. to escape environmental
stress to suit their natural habitat. These adaptations in the behaviour of an organism are called behavioural
adaptations. For example, ectothermal animals and certain endotherms exhibit behavioural adaptations.
Ectotherms are cold blooded animals such as fish, amphibians, reptiles, etc. Their temperature varies with
their surroundings. For example, the desert lizard basks in the sun during early hours when the temperature

is quite low. However, as the temperature begins to rise, the lizard burrows itself inside the sand to escape
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the scorching sun. Similar burrowing strategies are exhibited by other desert animals. Certain endotherms
(warm-blooded animals) such as birds and mammals escape cold and hot weather conditions by hibernating
during winters and aestivating during summers. They hide themselves in shelters such as caves, burrows,
etc. to protect against temperature variations.

(d) Importance of Light to Plants: Sunlight acts as the ultimate source of energy for plants. Plants are
autotrophic organisms, which need light for carrying out the process of photosynthesis. Light also plays an
important role in generating photoperiodic responses occurring in plants. Plants respond to changes in
intensity of light during various seasons to meet their photoperiodic requirements for flowering. Light also
plays an important role in aquatic habitats for vertical distribution of plants in the sea.

(e) Effect of Temperature or Water Scarcity and the Adaptations of Animals: Temperature is the most
important ecological factor. Average temperature on the Earth varies from one place to another. These
variations in temperature affect the distribution of animals on the Earth. Animals that can tolerate a wide
range of temperature are called eurythermals. Those which can tolerate a narrow range of temperature are
called stenothermal animals. Animals also undergo adaptations to suit their natural habitats. For example,
animals found in colder areas have shorter ears and limbs that prevent the loss of heat from their body. Also,
animals found in Polar regions have thick layers of fat below their skin and thick coats of fur to prevent the
loss of heat. Some organisms exhibit various behavioural changes to suit their natural habitat. These
adaptations present in the behaviour of an organism to escape -environmental stresses are called behavioural
adaptations. For example, desert lizards are ectotherms. This means that they do not have a temperature

regulatory mechanism to escape temperature variations.

(&) 1. AIEYCAT UGUT & 3HJfeled TH UhN -

(i) 3FhT TS Tga ofd, M, A vd Fedy F A 31w ews aF A B (i) 396 aa
ST-Gag da & fow #Arger 3R Al A B (iii) T THACT @I A BH WA 21 (iv) gfaar
BICT, AehUT T plel & ®U A gRafdd & S Bl (v) g1 Fgfefha Ieb dur g A7 & #7
T &l

2. ALY U0 & 3l 38 UPR o-(i) ATEISA & OIS Iid, SH-IgT, A9, hepal G &
A Ao A TS IS GO A T|d & dU1 Td A T § aeX Aeberad §1 (i) O ATETAT
STeq 30T RR & ACTANToIoH & ScUeed STel Bl SUANT AT &| ST FANDT & FALEIS H Urm

ST dTell HIE T STl P HTAThdT P gfd 3TN HedReh Tar & HrdIhor & AT &l
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Q.11)

Ans.)

(i) STeg UT: @ FAS BN AW AT & (iv) HA@r qon deg sy # #ieegr caar urs
S ¥l

(@) S A T F ufa Ul FH IggeT-d AT UCU Feelld & Id: IADT Gl
ALEYAIT UIeUl & AT B

(3a1) Wit} & cargee gged 38 UhR &-(i) Md ATSHIa, (i) drea AfSwrIar, (i) aals
afergdr, (iv) yarg 3nfe|

(T) Uredi & T UeRIl &l FAgcd 39 UBR &-(i) ST a1 @d, (i) Sifdrfors  3maaadr, (iii)
arsuteastd, (iv) g8, (v) UTed ITTd, (vi) TIedieera, (vii) gig (viii) g fAaor 3|

(3) 1. dUAT F HHAT BT AT JAT WO &1 Aol 38 YR 2-(i) fd AT, (i) arafles
gfeparar, (iii) garg 3nfel

2. 3TcT T T BT GHTT TAT WO I Heheld 3H TR &-(i) T Hel I W HEATI (ii) 30
R & ACTANTOISH A ScUed STl T SUINT AT| (i) FW ATATAROT I Head bl &TAA (iv)

S ARG & ALEAST H URIT AT dTell HIME Y@ STl DI IMaIhdl H Gfd 370 ed N
TET & TRl & AT B

With the help of a suitable diagram, describe the logistic population growth curve.
UG AT A Ferddr ¥ difofees A I aF @1 auia Hifaw|

Logistic Growth Model:

(i) The resource availability becomes limiting at certain point of time so no population can continue to grow
exponentially.

(i1) In nature, in a given habitat there are enough resources to support a particular maximum number of
individuals, beyond which no further increase in population size is possible. This limit is called Carrying
Capacity.

(iii) The population growth in a logistic fashion assumes a sigmoid curve when N is plotted in relation to
time. Such a growth is also called Verhaulst-Pearl Logistic Growth.

(iv) It is described by the equation:
N N (—K N j
dt K
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Where, N = Population density at time t.
r = Intrinsic rate of natural increase

K = Carrying Capacity

f e

Z s

= = aN_ K-N

% E E—I‘N( K )

o

E &

z

é‘ A (f) —
Time (f) —> dfafies gafe gfg o

(v) The logistic growth model is more realistic because no population can sustain exponential growth
indefinitely as there will be competition for basic needs.

yehfa 3 RReT off FA & U 3ae IRifAT TTue a8 99 fF earh g e Wi s Fror difFa
Faet & for cafeet & ufdwudt @ 1 3R & dvgaw @Y e s wer 3R Sw e wm
ypfad & U a0 3nad & o HfAGaH FFHT FEIT & Ura-0woT & T oAy FErea @ §, 39d
3Mr 3R i TFHT G &1 3 I F 37 Sfa & v 57 @A @ upfa Hr awor sar (K) AT
o ¥ forelr 3mare F T dEeEr & @1 g A W@ FAR 3R F oaar graer (e ) g
¥ 3% g cRor 3R FeeT AR 3ead: el wraerd s €1 gAY e diwor 7T YR A
A gy fdee-ud difafes e Feamar ¥ 38 e waiewor & g Asla fFar srar €

%:rN:%aﬁsztﬁmm

R = UTpides dieg &1 &,

K = OIyuT &3 dT|

Long Answer Type Questions (R¥gd 3cddd Ue=)

Q.1)

Define adaptation. Briefly describe the changing in adaptation. Describe the different types of

adaptation with example.

Hggpea o aRea HfSw| sgged F @ gl TRaad &1 RFaR & aofa Hifaw| serror afka
faffiest yR & et @1 quia ST
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Ans.)

Adaptation: Any attribute of an organism (morphological, physiological or behavioural) that enables it to
survive and reproduce in its habitat can be referred to as adaptation.

These adaptations have led to the formation of some specialised and peculiar features. These features have
evolved over a long period of time, through the process Of natural selection.

Adaptations in Plants: A few examples of adaptations in plants are as follows:

I. Adaptation in Hydrophytes Plants:

A . Morphological Adaptations

1. Roots:

(1) In hydrophytes roots of the plants are not much important as the plants are partially or completely
immersed in water.

(i) In plants like Utricularia, Slavinia roots are absent. In submerged plants like Vallisnersia roots are poorly
developed.

(iii) In floating plants like Pistia, in place of root caps, root pockets are found. Root hairs are poorly developed
in hydrophytes.

Stems:

(i) Stems are spongy, flexible, slender and long in submerged hydrophytes like hydrilla.

(i) In floating plants like Pistis, Azolla the stems are horizontal, spongy and floating.

(iii) In hydrophytes which bear roots as in Cyperus, Potamogeton the stem is a rhizome or stolon.
Petioles:

(i) Some hydrophytic plants show special modifications in their petioles.

(ii) Petioles of submerged plants, with free floating leases are long, spongy and slender. Example:
Nymphaea and Nelumbium.

(iii) In free floating plants like hydrophyte the petiole is swollen and helps in floating. Example: Eichhorina.
Leaves:

(i) Leaves of hydrophytes show a number of variations in the structure of their leaf lamina.

(i) In submerged hybrophytes like Utricularia the leaves are finely dissected and in plants like
Vallisneria the leaves are long and narrow.

(iii) In both, the adaptation is. to offer little resistance to water current.

(iv) The leaves of free-floating hydrophytes are smooth and shining and coated with wax.

(v) The wax prevents water from clogging and also protects the leaf from physical and chemical
injuries.

B. Anatomical Adaptations in Hydrophytes:

1. Reduction in protecting structures:

(i) The submerged portions of the plants lack cuticle.
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(1) The epidermis is used as an absorbing or photosynthesizing organs rather than a protection organs.

(iii) The hypodermis is poorly developed.

2. Reduction of mechanical tissue:

(1) In the submerged portions o e plants the sclerenchyma is totally absent or poorly developed.

(i1) In some hydrophytes special type of sclereids called asterosclereids provide mechanical support in the
absence of sclerenchyma.

(iii) Sclerenchyma is present in little or moderate quantities in the aerial portions of the plant.

3. Reduction of vascular tissue:

(i) The vascular bundles in the plants are reduced to few or even to one and are located at the centre.
(if) Xylem cells are very few.

(iii) Phloem tissues are not well developed, there are a few exceptions.

(iv) In the submerged parts of the plants the stomata are totally absent or vestigial.

(v) They are present only on the upper surface of the leaves of rooted and floating hydrophytes.

(vi) In most of the hydrophytes plant the roots, stems and leaves have air chambers and they have CO;
and O gases that help them in respirations and photosynthesis.

(vii) The air chambers also help in buoyancy and provide mechanical support.

Il. Adaptations in Xerophytes Plants:

Refer to Long Questions No. 2

I11. Mesophyte Adaptations

Mesophyte plants live in an environment where it is rarely too dry or too wet so there is not need for any
major adaptations, which will allow the plant to survive successfully in its environment. Mesophyte plants
often have large leaves so that there is a larger surface area available to absorb sunlight in order to carry out
photosynthesis. Because they have big leaves they will lose more water as there is a larger surface area for
water to evaporate, an adaptation to slow this process down and keep water balance within the plant is the
top of the leaf has a waxy cuticle who's function is to slow down water evaporation by trapping water inside
the plant. Within the leaf the mesophyll layer of cells is well developed to allow transport of gases with in
the plant-carbon dioxide in and oxygen out. The mesophyte plant needs to control the about of water loss in
order to keep water balance within the plant as without water many cellular processes such as cell division
and photosynthesis will not be able to occur, as for example water is a raw material needed in the process of
photosynthesis.

The vascular bundles within the plant are well developed as water needs to be transported from the roots to
the leaves. Vascular bundles contain xylem and phloem, the xylem role is to carry the water from the roots
up is into the leaves of the plant where the chloroplasts are present and photosynthesis occurs the phloem's

role is to carry the organic minerals throughout the plant.
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The roots of mesophyte plants are well developed and grow deep into the soil this helps anchor the plant and
absorb large amounts of water. The roots grow deep into the soil as sometimes water in only found here, the
roots also need to cover larger surface areas in order for the plant to absorb sufficient minerals. The plant
needs three main minerals in order to survive nitrogen, phosphorus and potassium.

Stomata are where most water loss occurs via transpiration due to factors such as heat and wind. The stomata
are only found on the bottom of the leaf as water evaporates upwards so by having the stomata located on
the bottom of the leaf on the leaf on the lower epidermis evaporation will slow down, and water loss will be
less as even though the mesophyte plant does live in an environment where water is available the majority
of the time if the plant does not control its water loss the it will be unable to keep water balance within the
plant, as to much water will be evaporated from the plant.

IV. Adaptation in Halophytes Plants:

1. External morphology

(a) Roots:

(i) Halophytes develop many shallow normal roots. in halophytes, in addition to normal roots, many stilt or
prop roots develop from the aerial branches of stem for efficient anchorage in muddy or loose sandy soil.
These roots grow downward and enter the deep and tough strata of the soil.

(if) Sometimes, a large number of adventitious root buttresses develop from the basal parts of tree trunks.
These buttresses provide sufficient plants.

(iii) The soil in coastal region is poorly aerated and it contains very small percentage of oxygen because of
water logging. Under such conditions, the roots of halophytes do not get sufficient aeration. In order to
compensate this lack of soil aeration, the hydro halophytes develop special type of negatively geotropic roots,
called pneumatophores or breathing roots.

The pneumatophores usually develop from the underground roots and project in the air well above the surface
of mud and water. They appear as peg-like structures. They possess numerous lenticles or pneumathodes on
their surface and prominent aerenchyma enclosing large air cavities internally. The gaseous exchange takes
place in these roots through the lenticles.

The aerenchyma helps in the construction of air down to the subterranean or submerged roots. In some plants,
e.g., Bruguiera, the horizontal roots grow above the surface of mud and then again bend downwardly and
enter deep into the mud. In this way, they form knee-like structures. The aerial surface bears a number of
pores which facilitate the exchanges of gases.

(b) Stem:

Stems in serveral halophytes develop succulence. Salicornia herbacia and Suaeda maritima may be quoted

as familiar examples for it.
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(c) The leaves in most of the halophytes are thick, entire, succulent, generally small-sized, and are often
glassy in appearance. Some species are aphyllous. Stems and leaves of coastal areo halophytes show
additional mode of adaptation to their habitats. Their surfaces are densely covered with trichomes. Leaves
of submerged marine halophytes are thin and have very poorly developed vascular system and frequently
green epidermis. They are adapted to absorb water and nutrients from the medium directly.

(d) Viviparous mode of seed germination:

Halophytes or mangrove plants growing in the tidal marshes are met with the phenomenon of 'vivipary'
which is defined as the germination of seeds while the fruits are still attached to mother plants.

Anatomical Features: The appearance structures which characterize certain groups of plants sum up to a
great extent their ecological and physiological means of adaptation. Halophytes are no exception to this rule
because of specific land typical structural characteristics which make them distinguishable from other groups
of plants.

These are:

(i) Large cells and | small intercellular spaces,

(i) High elasticity of the cell walls

(iii) Extensive development of water storing tissues, Smaller relative surface area (surface/volume ratio)
(iv) Small and fewer stomata

(v) Low chlorophyll content

SRl

gl hr T AR JUT 3ede T3geT (external morphology and internal structure) GX 3eldh

ITaTa]oT & YT Usar & giel & 379er MU ardraRer # gARfod aa T Iy ey §

fo 3igerd (adaptation) Hed ¥ gEX real # Uil & e ¥ Arcud 34 faAW arer 3ryan
HeaRes @810l @ & SidAd dRur qiY frel AW ardravor d &, gig &, Belad-Telad ddT
Ui & fow quidar @ed aid § 3R 30 Shad-a% g & &1 3 fadw oRRufadr
HIReldl AT 3T & YR W Uil & @ aiRiEATds gog # W@ 3 & S Aeafaf@a

IR ¥

(1) STeltfge (Hydrophytes)

(2) Yeepifge = FATTEG (Xerophytes)
(3) #LATgE = WAlTgE (Mesophytes)
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(4) eaunfge (Halophytes)
1. STeilfe ulul & 3rgeqer
(A) STlfE aiul F MR ejgere

15181 # 31ggere .

(i) STel g gt &7 RR STl & ToFUdh H BT & ad STA-37aMuoT & forw S8t T magesdr
A ® AN T TS agd FH AR ryar EquiEad e € servr-atfewar (Wolfia),
AR Feetar (Ceratophyllum) 31|

(ii) =13 afg sufeua € & @ ur: WeER (fibrous), 3T9EATAF (adventitious), BIET TAT M@

(unbranched) 31T Tgc e ARG BT &1 AFT (Lemna) # eTehl BRI dhael Heelel (balancing)
AT N H FEIAT AT &

(iii) HERIFA (root hairs) 3FUTEAT 37aT A fIhad & 2

(iv) HSINT (root caps) UIT: IJUiEUd el £1 Fo Uil 3ETeoT-HHZAE (Eichhornia) g2m fafeear
(Pistia) 3 FHEPNT & TAT W Th 3T TTAT FA-Uiche (root-pocket) BT &1 (v) RIEMS (Trapa) Hr
TS FaiafiehReh (assimilatory) Blcll &, 31T &0 @l & HROT YhIRI-FHYT HIAT |

2.7 #H 3re]peld

(i) STeifaaea didt # g Ui o, Udel, HAIH JUT Tl 8ld & fSrad Uil & Jed & BRoT
St el el @il

(ii) TTd=T R (free floating) UMl & dAT Udell &IT & TAT ST &I Ade W &fasr fgem & oRar
%, 3CTEUT-USAT (Azolla)| FHEHE (Eichhornia) 91 fUf&eam (Pistia) # a1 ©leT, AlST TUT o
& &7 # (stoloniferous) BT &

(iii) TR & (fixed floating) Wit # T, @RIdel W Hhell W&l §, 39 Udheg, (rhizome) ded &1 I€

ST gRT hras A TER T&dT ¥, 3areRul-STagpadl (Nymphaea) 9T fAefFagad (Nelhumhium) |
3. Uferal # 3fefepoerel
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(i) STafaesa diat ol adell @t €, aformafRar (Vallisneria) # 3 s1Fl qUT HragHAT (ribbon-
shaped), GleTdAToIelT (Potamogeton) 3 of@lT, Y@THR (linear) AT Beifheedl (Ceratophyllum) & &
AT AT HA-HT BT &1 A gied Hr afedr @), Tudt g qut @ &1 STegpFAT (Nymphaea)
A A H FWT Tde W AT eI I Wd (waxy coating) &l & IAT TUIged oFqd gld & d
FH § &b & &

(i) FEETS (Trapa) 9UT @HAEEE (Eichhornia) # Uoiged %ol @11 & JUT TSH &1 &1 (iii) &
STEYell - (amphibious) G4, SH- AT (Sagittaria), Sterafaar (Ranunculus), 3¢ & fawerqoft
(heterophylly) T BT &1 SHA T Al AP oIFar dAT HFE-Hel BT &, Tl T Tde
W R arelr afedr 3ryar aa gfdr ISt @ quT g1t 1 I8 3Hgqeled Tahrel i & forw gar
ol STofereaea il & HEr-HwET gRar FTADTH T TT0T Il BT JATH Il o

4. g0 T fisT A JpereT

STefeidaer qiul # U qoT Seted @ eld, STel W I80 3cUed Bid ©, 31 dieT @ 9| (B)
STelifse dat & miRd rqges el diat & _ffiea sl & seafke @ar (MARH) #
e RIAuAr? a1 g urT S

1. ST (Epidermis)-aTelcaral UT: Hacdh BITABI3NT AT aelt Shed Ud & &7 H gl ¥ 39
W 3Ucad (cuticle) el Blcll, W] oA aTell Uil 1 FUA dreded=n W AT R (3ETe0T-

STepFHT, Nymphaea) 3¥dT UfAST Wd  (3GTUT-AlledAAT-Salvyinia) B &1 dTelcaar &

PIfABI3T 3 ura: qouTeRa (chlorophyl) UTT SATAT &1 TBWI (Typha) & dTelcadr U 3Udd (cuticle)

& oxd e B
2. WY (Stomata)-STATA (submerged) Ul # Y UII: AHFUTEAT 819 &1 & (floating) Tt

H Y U Tl H FW Ade db o A 8d ol Sdih Ta€deiid (amphibious) iyt 6T St
g aieX [Awelt ufaat & U 4t @asl W aa g
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3. AYTTAT  (Hypodermis)-STalldietsd  GiT, 3ceRoT-@Bfgell  (Hydrilla) dam  dierdAsicd
(Potamogeton) & Tl & UEcadl AU Bl &, AT $& Reh (floating) Wt T STereyea
(amphibious) T4l & Ig AT AT aTell FGADIA PIABIN & T H 3HYAT TYARIUT Sl & &
H gl &l

4. FIeaH Sdd (Mechanical Tissue)-STelligel & FMfTP Scd YR HURIT YAl dg5d HA
faepf@re el &

5. dope (Cortex)-5T3 @ dell # dope (cortex) GiAhfAd 1T & Tur udel fARY A Fgw
HIRAPIHT BT I BT &1 dope (cortex) & HTABIRI AT H -T2 arg-Ifeeprd (air cavities)
3cUedd @ STl & 59 Fdd dl argad (aerenchyma) Ted &l arg-Ifai3i # #3 arg & RO,
I fafaaa gaw & ordm &, Ul gk & Sd &, a1fe urell # e ¥ | 3Hd HfdARD g 3@

& HsA & doArd @ GfaRIy (resistance to bending stress) # T &

6. Uil & uosrAIas® (Mesophyll Tissue in Leaves)-STdfadieed Ui 3 guiaredides ifffead
(undifferentiated) @ &1 cRep Uferal, SA-STopasft (Nymphaea) # I8 @FH Fad (palisade tissue)
d TSl Fgeis (spongy parenchyma) # TR el &, s@ed 921 arg-aqfeahI¥ (air cavities) 81 OT$
STl @

7. "agdd 9usel (Vascular Bundle)-Tdg Fdd. $dl fAhAd BIdT &1 STdfaedd Uil & I el
feaa el &1 Seed & ura: aifgeid (tracheids) & 3UTEUT B & arfef@erd (vessels) e
ot € Jaf Ferrgem (amphibious) Gt 3 Tag guse 3UaTpd A¥F Aefia aur g
g Felltda # fAfedd a2

(C) T Hea ARl

1. SToftg ol urr: agadid (perennials) 81 1 2. 3% Steha didl & Hisier ura: geheat
(thizomes) & FRIT I&aT &1 3. ARPRr Teilg oial & aff a1 w1fF goaa  (vegetative

27|Page



Class — XII | Biology (Practice Sheet)

reproduction) dreraT & BT ®1 4. STehy giat & fgdae gfg (secondary growth) A& &Il 5. STehd
gial # qut R W) &ftHs 3meror @ar & oad did urelt d are @ urd|

1. PG - FAefee aiul & 3rgqoer

TP CIIT Y 30T U TEAT 2 &b 3R A |

. A - FAfee diat F e

Age Y 3 TUET W 390 &, 56l B STordy & ol dgd Yseh § IR A & dgd T8 § aAr
dd g argAvSH T ITUfATE ST (relative humidity) #7 ATUROT @it §1 3 o e, SEr g
g&T |l w6 A e T, 3ETRUT-IN, AT, Hehl |, ISwel, 37, MAHA, SHA e, Fafy 54 diei H
STelitge, aar #Aefgg diat & wifa IRE warcas a1 frareas Agged af a8 8d, Weg §
3t F A Srafsg a wefeg didl & g i Fufa @a &1 g0 vaw Far Aeafaf@a €

1. o8 a7 gReRd adr ¥ o1 Faead: afed @ & sdd FERA (root hairs) I g
(root caps) UTT ST &1

2. AT argdiT, A JUT Sfd & AR, Tad=7 FU & f@d & &

3. it g 92, Aigr aur [Afdea ngpfaar & gar § e afas fger & Tl & aur sa )
A T AT wa 3nfg T8 S

4. grEgcadn (epidermis) TAhiad el &1 T Iy A9l & arercaar WX 3Ucadr (cuticle) T

Udell FX A B

5. Y (stomata) UIT: Uil fr il Tdel W eid g, I ST T&I1 Adell Tde W JAH
REUEY

6. JUTHEAIAD Fdd (mesophyll tissue), @FH S (palisade tissue) & FUSN HGded  (spongy
parenchyma) & faaifea & &

7. @ded S (vascular tissue) AT ATfedh Sdd (mechanical tissue) TARfAT gid & dAT Hell TdR
fadfea e
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8. 31 GlUT & UMT: U & THI 3TATS FoIlAdT (temporary wilting) & ST bl &l
oTguifge Uit d 3fefdholel

(A) auifge alut # eRRPT HeJqela-claviicife, gyl & Aeaia gaedfadr ol Hed &1 b

fafdrest mtt & g T@ar A Reafaf@a fauar? 3ruar siggee UHE 1. 515 (Root)-IT$ &

UhR Y el E-argdF (aerial) AT HFAIA (subterranean) | arIdT SS golcel A arex Wl Heper

S & 3R g S st & v A Rwre & &1 A T HKUNcHS Iocarhyl (negatively

geotropic) BT & dAT 37 W 3Id B¢ Bd &1 T IS HFT B P A &, Soo HAT HA

(pneumatophores) FEd &, SETEIUT-AIGR AT (Sonneratia) IAT TATAAT (Avicennia), 37| AT
Il gRT TR0 fY IS HTRAISTT o hdel STAITI STBl & HH I &, dfod 38 39 TF aauig
STl H @l ardl Sl Y Ugeh A &1 TSSBRT A UiT HeT (prop roots) HT & & S G &bl
coled arell offd f TR T &

2. ddr (Stem)-dal URT: AR, AT T T ald &l

3. ufat (Leaves)-ufral urr: &1 @ TRA @It &1 ¥ TWereRd (evergreen) aict &1 $o ulat & 2
el SN e ¥ 4. RIGET QRO (Vivipary) e dlef & Riged igRor v ARE
HeJpeldl &1 UrE: @ISl B PR T & TIT JHierdilsTed H1 IMaThdr el & g golgel #
3RSt Y ahefl Bl &1 37cl: T, AT TIY X el & IHeed B §U & PR & S &1 g6
T[0T P RIGEY 3HGROT (vivipary) ded

(B) craviiige, dtat # RS 3regeret

1. ST81 # 3fefdpeled 515 I ecdRep el A T 3efepeled AT FARAVATT TS ST -

(i) 3FIIT S8t # TRT 3R TEERT Bih Ur$ Sl 81 (ii) T8 1 depe (cortex) &l PHIRABIY
dRTHT (star-shaped) &1 B § 3R 0TEUX ardl {3 (lateral arms) gRT FFafodd & &1 $©
HIABIT dt g Ay S B (iii) WY HIfAprd A fAfRT 1 G € 3R g7 o a1 g A=
T Tedr &
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Q.2)

Ans.)

2. Tt 3 IR ad B IedNd T # AeATofad Iggers a1 fadudd e &-

(i) STelcaar & HfART AE AT arel S &1 Te0T da d Y FrRelcaar & IRt 3R 3Tcadr
(cuticle) T HIET TR BT &1 dredeaar Hr HRABV dat T AagH 2 E

(ii) STeTearer & S IgEad, A AT arolt HIRABIHT Tl IraEedEr e B

(iii) WATAD Tepe (cortex) H IAD T3 FATA (lacunae) &l &, SADT HIRABT # AT T AT A
T O PIRNGAT # Sfeaad 3ifadec (calcium oxalate) & I &d &1 H-H Ipfa & Hivewe
(spicules) #T I & ST degre @t ATfead fh (mechanical strength) TaTd T &

(iv) TRTFH (pericycle) TEEANT TAT TETDI (sclerenchymatous) BT &

(v) Ty & ot " 3pfa A H0cH T el §1 (vi) Gaed guse gaaad aid &

3. afvEt # 3gged T F MedRe W & FAEafafa dggea ar fadwar ad &

(i) U Jur fATe aRcadr WX 3Ucadr & AT WA Bl &l

(ii) STercaar 1 HIfABT 3R AT Bt § 3R 371 Ffegaar el (calcium oxalate) & I
Bid Tl

(iii) I (stomata) UTT: T Y g6l Tde WX a & duTgel # FUd @9 § (sunken stomata))|
(iv) U grerca=n & A gdel T arell PR & 3ae TR aa & fored el o g &,
Tl TR A FIR@ET A Ja g AT of dar

(v) ToTHEETTR, e YR fRiead giam #

(vi) T=lt T fA=Tell Tde X dics &1 (cork areas) UTT ST &

What are xerophytes? Describe their morphological and anatomical characters with examples.
ARG FAT §2 3oTh HBINDIT T e Xeh 4T H 3gTe0T Fied gl HfSw|

Vegetation present in dry habitat is called xerophyte. These types of habitat are physiologically dry.
These can be following types:
(i) Physically Dry Habitat: In this habitat, there is lack of water holding capacity in the soil like desert and

rocks.
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(i1) Physiologically Dry Habitat: In these habitats plants are not able to utilise the water although sufficient
water is present, i.e., saline, alkaline or cold places.

(i) Physically and Physiologically Dry Habitats: Plants of some habitats are not able to utilise water and
soil has less water holding capacity, due to which these habitats are physically and physiologically dry
habitat, like vegetation on mountains.

Morphological Adaptations in Xerophytic Plants: They contain following morphological adaptation.

(1) Adaptations in Roots: Root system is more developed. They grow into more depth, e.g., roots of Alfalfa
can go upto 130 feet depth in the ground. Root hairs and root caps are more developed. Sometimes roots also
store water, e. g. Asparagus.

(if) Adaptations in Stems Stem in most of the plants is woody, dry, hard and covered with bark. In some
plants, it takes the form of bulb, e. g. Agave. Sometimes stem modified into leaf-like, e. g. Ruscus and
Opuntia. This is called phylloclade; Asparagus contains cladode.

(iii) Adaptations in Leaves: Leaves modify into spines in Opuntia, petiole becomes green and flat and takes
the form of lamina and does photosynthesis in Parkinsonia, this is called phyllode, leaf surface smooth and

shiny, which reflects the heat.

Flower
Floating leaves

piny leaf

; V‘,X Leaf ‘

Flower

/ hyloclade =%
e Spiny/] Phylloclade
scaly leaf

(a) (b) (c)

Hooke

) Roots
Xerophytic plants (d) Nelumbium (Lotus)

(a) Phylloclade of Opuntia

(b) Phylloclade of Ruscus

(c) Cladode in Asparagus

(d) Vascular tissues are less-developed in Nelumbium

Anatomical Adaptadons: Following anatomical adaptations are present in xerophytes:
(i) Epidermis: It is multilayered in Nerium leaf and thick layer of cuticle is present. Upper surface has
covering of wax, e. g. Capparis.

(ii) Stomata: Few and sunken stomata, e.g. Nerium Casuarina, etc.

(iii) Hypodermis: It is multi-layered

(iv) Meéhanical Tissues: Leaves contain palisade and spongy parenchymatous tissue.
(v) Mesophyll Tissue: Leaves contain palisade and spongy parenchymatous tissue.
(vi) Cortex: Has -less intercellular space between the cells.

(vii) Vascular Tissue: Surrounded by multi-layered bundle sheath.
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EiLIF-CA

YEh IHEAH T W U FA arell qeeufad P Ywhiae AT #AITEE (xerophytes) Hgad §1 &
qEEYEl A Fer &Y AP Fa TR S &1 W UPR & UGy o 3afy & Yeh IR
Frer H o SAfAT I FHd €1 HA: A FTAG H FARAE AR A §1 HTRF AT
A ST 3UeY @l & U N ST Uil bl Sucey A€ @ UraTl 39 UBR & HTETH ST
Tf¥ & goF (physiologically dry) Bl 1 sF EME Tar 3 AFATARET YR & @ €
1. #ifds T® & Yob HErE FAA (Physically Dry Habitat)-0& el @ HaT & ST 1 YRoT
P T 3 AS T@A Y 4T a5 & FA A & aAT qef fr Foraryg f e S A §; -
ALY g Y HA, I ddg S|
2. wfddr TR @ o AT TS (Physiologically Dry Habitat)- ¥8 3@ ¥@l @ ST TR
AT 3 3T @l © Weg U FITATT & SHBT IANOT AT 3T & A T &1 A4~
IS ol a1 NI AT 303 TUA| IS ol A1 3ol w1 a1 i & T
¥ F @l & BROT G ST H IGATOT AG P IT|
3. Hifces g T Tf¥ @ Yo 3marE ¥ (Physically and Physiologically Dry Habitat)-§e el
W A E TR T A T UROT i A 3T B & R T & Y sHE swHT e A
e WA ¥ 3T A I ¥ FEH T Hifcs TR @ Yed IrarE w0 A § SAA-udat
&1 S| ARTHAT & GlY #F Re=faf@a @aor o S § Oad 3R | IE RAg ar ® 6
IE Th 7R3 &

HTAIRHIT_I8ToT

1. e (Root)-#HR(ge UIGU STelHTd dlel TAE W U Sd & 37: Sl Ud &l & farw gefepr
Al ded TS ahfad gIar &1 S U S et 18707 fdeed U §

(i) 15 g dur i 7 IRt *w Hell & Wl &1 TS U FTFAT (tap root) T & TAT HH
HA TS Tb ST & IR AT Ar@iHt BT HT A T AEGA ATl Bl T Bl IAD ATEAY
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et 3 AT Faor 7F A TN T F A TN ¥ Weg T Al @ o b aed
Araer uredt & & AT 1 3SEsAT (Oppenheimer, 1960) & AR WA 3o (Prosophis
alhagi) T SIS 20 T TAT HHIAAT (Acacia) 3R SARFT (Tamarix) & &t 1 I3 qfH A 30
Hiex T TS dB Ug S B

(i) stat & gfg a3 31fAw At &1 I8 10 & 50 e ufd A T Fir 2 ¥ defye ureat H
SIS Teeral & W 3R 3ieex ot gfg et & Tara =Y B

(iii) BT # HST JA (root hairs) IR A T (root cap) FFawad aa & oad T o oqfo @
31fF-T-31fUF ST T 3EAMTOT RS FH T&TH T 8

(iv) 37 Urgul & B i 3eafdd gig Bl & Baed®u I3 Ud WRIE B FFaTS Bl U (root

and shoot ratio) 38 10 d& &I URAT ST &

2. FIFH (Shoot)-Felge Uil & TIFH # b YR & 8T U S § AP 38§ Tel & argd
TITeROT &t 3 el AT USAT &1 34 U S aTel of&oT @ U &

(i) TR Gl H IAT BICT, YSB T BT BT &1 dad & FW AE Bl (bark) TRT ST B
(i) dtat & FqFH AT (aerial) AT HfAIS (underground) BT &1 Fo didr # em@Ed 3w FEAT
# A ¥ fheg I 30w # T g5 AT €, o Rigerd @@ (Citrullus cologynthis) |
(i) T W AP AET A TEhRNBT AT (multicellular hairs) T SITd &1 SHA-3RfAfer=T
(Amebia) AT & H T T Fdg W AH 3R AR F1 3aRoT g S ¥, S¥-AGR
(Calotropis), SeFarElca (Equesetum) 31T7e |

(iv) & FITHE & T el A TRafdd & Sd §; STH-JWITar Feleasea (Euphorbia splendens),
g{=cl (Duranta), Hleldd SI=IhTdA (Solanum xanthocarpum = el @eell), Jelerd (Ulex) 3G |

(v) UTa: #ITgE Iyl 3 ot & oI T Sl § Yehrlr HHWOT H AT 3T Sl &1 3d: HDT i
o ol IUeT g g yuT T ST IEGR el A uRafdd & Siar §; S-Aerhel (Opuntia), THRE
(Ruscus), @Tepreitdl (Cocoloba) 3caT1fe| 30 ®A=RUT &I GUH TAFH (phylloclade) 8 ded B
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JHIfdaT TOeas=a  (Euphorbia splendens) & 8ff Ta#d A AT &1 & ST & TR
(Asparagus) Gt i FHeTEY @Y 8t & T HI FBR (needle like) T3 3 aRafda & arch

T 3¢ UUH Ud (cladode) e &1 SaAc YUl TIFH T Uity ud ol T@aW afedt & 379ma
& UPRI THYUT BT B B E

3. ufaal (Leaves)-3a dlul 1 oferat & Reafaf@a fRdwad o= s &

(i) 3 Fefgg ureur Hr afdl gREH & & JF S A & 3R 39 ISR & sAA gfdr goTarcd
AT 3MYUTAT (caducous) H&TUN aTell Bl &, SH-SITeSITAAT (Laptadenia), T (Capparis)| fhed S
A ORadl FOedRd @l dclel §T T UROT R ofdl §, STA-Ahar (Opuntia) 7 e ToT H
gRafda & Sreh & S0-3@dHa (Ruscus), TTURIA (Asparagus), FsgST (Casuarina), Hgelaa foar
(Mughelenbeckia) 3¢ | A FHET FUTeRUT Pol Rt GiY &I aretichsled &Y Pl HHA Hid &l
(i) urar: ufat @1 3R ©ler grar § aur fore gl & ufaat @1 3R @8 @ar & sadr ade
R 7 gAFER Tl &, TR gy aRafda & Sar &1 werasy ot & aTghH B & e
¥ ardicasia & frar o Fig @ §1 D3 (Pinus) Hr afedt &1 AR A SR (needle like)
eI

(iii) IRl & Tde W AA (wax), e & i 3maRa war § 3R ai-5sft sucaar difarai
# ¢faa 3Rl o ama §

(iv) FEEAAT &TAT 3 A i drell Tal gect (&l o V8 TAE W Ui S alel #AR(GG, UGyl
& gl fr ddE agprfig QAT (hairs) F THT Bl &, STAPAT (Nerium), IRTATIAT (Armebia),
HASR (Calotropis) 3G | A Y arsticHold $Hl & P =T A &l W8 FAefge Srehr it
W 3fF & # W U ST § ¢ QeAuoll arey (trichophyllous plants) Fect &

(v) FeTgE Ureul & gferdt @ 3R 37ATe TuT Heteh (leaf blade) BIET &1 ST §; M-I (Acacia),
WST3T (Prosopis) AT UoT RT3 &I T I STl oo &ar &1 Aaemadr e (Parkinsonia
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aculeata) & UUTHh (leaflate) 31 BIC A & foheq HaT WA (rachis) Aer 3R IUeT BT &
e qU & FHT Ie HE UTH B AT § T B

4. 95U, el 3R 1S (Flower, Fruit and Seed)-#%Tge, Uil & qoU g %ol &1 fAATOT 3 AT H
& AT ¥ B T DT FOR, A MRT F TF WA &I HedANS &I FITgG, UGUl H HET
32T STl BN B B Bl Bl gl AT MMUR W ’edRed 1870 H aRada 3mar & s
et g & & -

1. 7 QT fafld, dagad Sao 31 A& # ar 2

2. 3A W faffad g =g i A& wd, oo d AA g Afoedr &1 AT i el &1 heik

(Nerium) 3 aTerearan aguelf@r (multilayered epidermis) g1 1

3. 3Tfererd & BIRABIT I, T g8 ST Tl &1 Uil T aredl Tcle THbIel gl & I Tehrer
& Wrafdd X & AT &

4. 3o gl & g9 T FOWT IAR (ridge) T @Wiat F AT @ ¥; Q- FgysaT (Casurina) T
IH U TR AT F Wl & dd YT FFART W AT BT §, 3¢ I T (sunken stomata)
Fed &l SN JPR P Hr gy Hr el 3fQTer At d gaffyd wd Bl 3 W B T
IR (stomatal cavity) et &1 1 k3t & 3= # A7 T 3T A7 T I ¥ TEw
I WY Yoh TaT &b FFUD H T @ aisdicHoied P A Pd ol it & F=ed 7 M7 &
(sunken stomata) T ST &1

5. faW YR &Y °1H; SIA-TAT (Psamma), TI3T (Poa) A STeeTa & T il mars & forgeay
U GIET X & F ygfa gelwier AIRAA3 (Bulliform cells) & gRT @ & St i afeat &
W I cadT A UIS ST &1 39 YR T PIABIT TINUTSAA (Agropyron), a1H, e &l U=,
TISWT Ciypha), TAITRaT (Ammophilla) # 8 U ST &

6. 3Ucadr (Hypodermis)—Jg QUT faofAd &l & dUT U Telddrd Sddi &l gell @il & ot

it AT (mechanical support) U&Td HIdT &
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7. e (Cortex)-T& Hedd HIABIIAT (parenchymatous cells) BT T=AT BT &1 HIABIHT H ALY
3eRTRIRAPT TATA (intercellular spaces) el U ST &1 SHA IS dAT eaT aTfeeprii &
sufefa @ & 39- urgad tPinus) 3 FAAE (Calotropis)| foir urgal & uot gfawfaa ar
IgcT I P T I Aol GO gl & 3 MU (caducous) YT Bl & BRUT FS STl
Tl 31 Uil & TIFH dodpe H U WEHTHR Sdeh (pallisade tissue) TRIT STaT & S OoT & 31dTE
T gfd B URIA-FHAYOT FI fohaT FFUeed ATl &, S -ho 1T, hareiiad, hufkd, Tadifsiea
gcarfe| i aidl & ofedt &1 g PR AT &, 306 AgehIftherd Urgy (microphyllous plants)
A wed T

8.3 UTGUl H UTY: PIRABIHAT T IMBR AP BICT TUT Iedepl [ ADTT TATAT BT Pol AT
IR A Bl &1 3P HedReh AMARD TAT F TEIAPT Sl HT Tgelcll il &1 SAh
3ufeAfd Yehrgpierd ol # T Ageayqul F&Tur &1 Taide HIAB3T & HfARS Telded a1 Teb
PITABIZAT  (sclereids or sclerotic cells) T 37Ad UHR HI PIADZT AA-THAIRT TG DITABIT
(brachysclereids), g&d IfABIT (macrosclereids), 31FEAUEH (osteosclereids) 3T TS Tl &l

9. gferdt # Uol #ACAIAS qUT §U & GFATHR 3N TSI Fgceh (palisade and spongy parenchyma) #
AT a1 &1 SHA GG UBR & Fdd A & TFH 5dd, TS Fdd d oIl # HAD AT A
oRafdd &ar §; S-FeR # wF W 3R [ 3Rt & Pee dar & g TuSh gedw
3 Sldl @FH Sddl & dId IIRTT &l &l TS (Pinus) T FeIrpR aferdl dhr gof #AedIdd
& PIABIHT H T Fag T gl (folds) B & TUT HJUEA HIC A GE & HHATA, DHITAhT
TRT (cell cavity) 3 el T Ui @ &1 & ToiT UoT ALAdD 1 Fharcad dde a8 &
10. 37=d:caar (Endodermis)-3fed:cam &1 HfABIN & Te=I HoT [T o & STTT 58 T
3ese (starch sheath) 87 Fgat &1 w3l woft 57 PRI I HEAdraa ufdeat (casparian strips) #Y
urs Sl
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11. §I8d 3dd GiAhfAd el &1 U: &% (xylem) &Y HATFT FATH (phloem) 1 e 3 317Ah
BT &1 Faead et (vascular bundles) T T&AT Gga T STl AT Il SATAT | SIS H PITABIAT

BT R BT Bl © foheq amfeeprl (vessels) I2T 3R < gt € dn AR w fAfdaa &
3B AT TS ST &1 FAlTA H I deg (bast fibres) 31 AT & ard S1d B

12. ureHl # fgdges gfig & HRUT Hidh, BT T AIMYE TIT UTS AT &
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