CHAPTER 5
Life Processes

I ow do we tell the differenee betwreen whal is alive and whal s o

alvie? If we see i dog romning, or 4 cow chewing cud. or 2 man
shouting loudly an the stroel, we know thatl these are Uving belngs. Wit
if the dog or the cow or the man were asleep? We would sl think that
thiey were altve. but low did we mow thal? We see (hem breathing, anid
we koow Uial they are alive. What aboul plants? How do we know that
they are altve? We see them green, some of us will sav. Bt what about
plants that Have leaves of eolours plther than green? They grow over
Lime, S0 wie know Lhial they are alive, some willsay, In olther words, we

L] Lo Ehtnde of some sort ol movemant. elther growih-relatiod ornol. as

comuan evidimes for betng allve. Bl a plast hal 1s not vistibly growig s
still altve, and some antmals ean breathe withoul vistble movwemerit. So
ustng visible movement as the defimng charactenstic of e s nol onoagh.

Movements over very small scales will be invistbie to the naked eye -
movemeris of mplecules, for example, Is this invistble molecular
movement nocessary for 14e? i we ask this question o professtonal
tologists, they will say yes. in fact, vimses do not show any molecular
movement in them unt ey infect somie cell), and that 1s parly why
thiere bs s controversy aboul whether they are trly alive or niot.

's'-"li:.' are muhn:l.&rmm'ﬂm mis needed for iu‘[*'?‘u'ﬂ I'E-I‘LI.‘SI‘,‘E_I.I in mﬂk'r
!uv-:* lissus, Lssues l.uwu colls, cells, hﬂw "EIII.EJH‘I‘ mllqmmnh.m tlu'rlL
and so o Because ol the elfects of the emvdronmenl, this organtsed,
grdered nature offiving strnetures isvery Bkely to keep breaking down
gvier L, 17 order breaksdovwn, the organtsm will no longer be altve. So
Uviig creatites mist keep repairing and meldnialning Uelr staclares.
Sinee dll these strusiires are made ap ol molecules, ey must move
maolecules aroumd all the Umie.

Whal are the mamlenance processes in living organisms?
Lot us explore.

5.1 WHAT ARE LIFE PROCESSES?

The malnlerrice frhcellons of Iviie organlsims mus) oo ot evel when
Uy areniol dothe anything pariienlar; Even wiien we are just sitting tn
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class, even i we are Just asleep. this midnlenance job s (o go on
The processes which together perform this malntenance job are
life procesies.

Stnee these malnlenance processes are necded Lo prevent damage
and break-down. etiersy s needed for them, This énergy comes from
outside the body of the individual arssntsm. 5o there must be d progess
Lo transier a source of energy rom cutside the body ol the orgatism.
winely we call food, t e mstde, 8 process we commcnly call nutrton.
I e Donly stze of 1he sreatiisms 5 Lo grow, additonal raw material will
also be neaded from outside. Stnee life on earth depends on carbon-
based molecules, most of these food sources are also carbon-based.
Depending on Lhe complexity of these carbon sources, different
organisms can then use different Kinds of nuirtional processes.

The ontside sonrces of energy could be quite varted, sinee the
environment Isniol under the conirol of the mdividial organism. These
sourees of energy, therelore, need 1o be broken down or butlt up 1o the
body. and must be Anally comverfed 10 a imiform sourve of epergy that
ran be nsed for the various molgcular movemenis needed for
mainlatning ving structures, as well as (o the kind of molecules Lhe
body necds 1o grow. For Uus, 4 serfes of cheniesl reactlons i Hhe
boedy are necessary, Oxidising-reductng reactions are some of tie mest
commeon chemical means 1o break-down molecubes, For this, many
prgantsms se oxygen sourced from oulside the body. The provess
of aoquiring oxygen Fomeotiside the body, and 1o use 1L in the process
of break-down of footl soirees Tor cellular needs, s whal we cgll
respiration.

n the case of 3 single-celled grganism, no spectiic ongins lor Aking
i food, exidsnge of gases or removal of wastes may be needed because
the entire surface of the organdsm s in contact with the environmen.
Bt whial happens when the bidy stee of Lie organtsim inercases anid
Lhe boedy diesten hecomes mare complex? in muiti-collular organisms,
all the ¢ells may not be in direed contact with e surrounding
erviroiment. Thos, simple difision will not meet Uie requtrements of
all thie oolls,

W have seon previonsty how, tn mult-collular organtsms, varioms
body pares have specialised in e funciions ey perform. We anc fErlise
wilh theddea of these spectaltsed Nssies. and witly (hetr crgantsstion
the body of the organtsm. 1L s therafore not surprsing thuat the uplake
of Inod and of oxygen will alse be the fincllon of speclalised (Issues.
However, Lhis poses a problemy, sinoe the food and oxveen are now laken
up atone place inthe body of the organisms. while all parts of the boidy
nend them. This situaiion creates a need for a iransporiation systom for
caryving oo and oxygen rom one place to another tn the body:

When chemical reactions use the carbon souree and the oxypeen for
encrgy generation, thoy create by-products thai are not only useless
far the cells of the body, but could even be harmiul, These waste by-
products are therefire necded Lo be removed trom the body and diseaned
oulstde by a process called excrebion. Agatn, if the baste rales for budy
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destgn tn mult-cellnlar ongantsms are fllowed, a specialised (tssue for
excretion will be developed. whitch mears tul e transpont ation system
will ved Lo transport wasle avway imm cells o s exerplory Ussie.

Lol us constder these varlous processes, s0 essenliidl o mainlain
lUfe, arie by ciwe,

] QUESTIONS

i Why 15 diffosiim mmnfMolim?, io mest the oxypn eqoirements of ol
eellolar iggenismy ke boanens?

2 Wil ortleria do we e o diciile whether sometltigg & altee?
a What nre pwisldes mw materials used for by nn orgenism?
i When processes wsmthd yoan comssklr espentia) for matrmrEirrsg e

5.2 NUTRITION

When we walk or Tide a Ieyele, we are using up energy. Even when vy
are nol dofng dny apparent activity, energy 15 needed Lo maintatn 3
stale of arder In our body, Wo also neid materials from oulside i order
I grow, develop, synthesise protein and olher subslances needed (o
Le bisdy. This souree ol encrgy and matertals 5'the food we eal.

How do living things get their food?

The getieral requitrement for energy and mnlerals 1s commony i all
arganisms. but i is fldled i dilferenl weiys. Soine orpganisms use simplo
food maleral oblathied from Inorpanic sources o e form of carbon
dioxude and water. These organsms, the sutotrophs. nclude green
planis amd some bacieda. Other organtsms uiilise compiex substances.
These complex substances have (o be broken down info simpler ones
before they can be used for the npkeep and growth of the body. To
arhieve this, organisms use ble-catalysts called enzymes. Thus. the
heterotrophs survival depenils divectly or indirectly on sutotrophs.
Heterotrophic organisms telude antmuls aod ingt.

5.2.1 Autotrophic Nutrition

Carbon and cneTEy requirements of the anlolrophic organism aro
fifilted by photosynthesis. It is the process by which autotrophs take
in substances froms the oulside and convert them o stored Tomms of
erergy. This mesterial 1s taken in e form of carbon dioodide and waler
whilch 1s converted nto carboliydrates in the presence of sumbght and
chiorophyil. Carbahyiirates are utibised for providing energy 1o the plant,
Wewil study bow Uils Lakes place to e pext section. The carbolivdtes
which are not iesed tmmedialeldy are stored i the fovm of starch, wibchi
serves as the mnternal energy neserve Lo be used as and when eguired
by the plant A somewhit siumifar situation S seen i us where some of
Uwe erergy derived from te od we eal is stored 1 our body tn e form
Of plytopn.
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Lot us now see whal actuslly happens during the process of
pholasyrithesis, The ollowing events oceur during Lhis process -
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) Absorpuon of lUght energy by

chiorphyil.

i) Conversion of ilghi energy (o chomical

enerEy and splittine ol waler moloriles
o hydrogen and oovgen.

iy Redpctlon of carbon dioxtde 1o
carbohydratis,

Thess steps necd nol lake place one:after
the othor immediately. For example, deser
plants take up carbon dioxdde al might and
prepare an miermedsie which s scled upon
by the energy absorbed by the chlorophvil
churing the day.

Lot us see how cach afllhe components of
the above reascllon are necessary [or
photosynthests.

if yonr carefully observe a cross-section of a

tead under the mivroseope (shown in Fig. 5, 1.

i yotrwill notice tial some cells contain green

mlﬁl;um:nml dﬂtﬁ. ﬂﬂ"ﬁi‘ Erectl l]llh! Areoel] lTI'g.EI-!IEﬂPH ﬁﬂ]{t'd

chinraplasts witdeh contam chiorophvil. Let us

B do an actvily which demonsirates Lal
chlorophivil s essential for plictosvolbests.

Activity 5.1
’ﬁ!:'.rn. thed plast. wh bedd Beaves — tor exansple, morkey plan
potted pi; ““*E WY

-ﬁﬁ?mylmmn*mmmmmwmmlu:e-mu

||

fﬂwlnqlllm;ih:mmmmughtﬂrahmmhm

‘mammmmm.mwwmmtmu—mm
oo sheel of paper.

« Php the leaf m bofing water fora few minnies.

» After ihis. gmmerse 11 M a beaker contntning aleobinl.

v Camfally place the above benker ton water-bath and heat il the
aleohol begties to botl,

-+ What hoppens (o e colour of the Tear? WHAt 1< (he colout of (e
suimtipn®

« Now dip the teaf m a dilute sotation of todine for # fow mintes.

* Tuhke oul Um leaf and rinse off the dodine sbiution.

o Oberve the coloiir of U el and compire tils Wil the @acing of

Figure 5.2 Uy Jestd destie i thii Degituotog (Fy 5.2

Vierigeted ool ) befere: @ Whnt can you cotichode aboat the presenee of sturch m vorkos areas:

s (b afier starch iest of the leal?
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Now, el us study how the plant
obtains carbon didde. In Class X,
wir [l Lalked abonl stimaia [Flg 531
which are tiny pores present on (he
surface of the leaves. Massive amonrnis
of gascois exchangse (akes place o the
leaves through these pores lor the
purpose of phiotosyithests. But it 1s
tmpartanl 1o note here that exchange
ol gases oeenrs across e surface oF
stetns. noots and leaves as well. Sinee
large amonnls of wiler ean also be Jost
through (hese stomata, the plant
Closes (hese pores when I does oot

I.lll Ihl,
Figure B.3 io} Opon and (b closed stomutal pone

need carbon dioxde for photosynthests. The opentng and clostog of the
pote 1s & (unction of the guard cells. The guard cells swell when waler
Oows Into them, cansing the slomatal pore Lo open. Simlarly Wie pore

closes il Lhe guard cells shirtnk.

Activity 5.2

« Take two healthy polied plants
wilely are nearly (he ssnie sice.

© Keep thom oo dork mom (o
Ihree thy:

* Now place cach planl on
mﬁle Ml pllites Hm-e a8

tiosss conluinmg potasstion
hydroxtide by the side of one of
the plants. The potasstim
hydroxide 18 nsed to absorb
enrbon dioxdde,

» Cover hofh plﬂni!wﬂh separate
bl iars s shown i Fiyl 5.4,

« U yaseline tn seal Ahe hottom
of the pirs b he gliss plittes 8o
thot the set-up ts ar-ught.

« Kebp the plants o sunbght fx
botil two fotms.

Bzl jorgp—y

o feegless
conilainig!
Pl iesa g
hheomptn:

il it

Flgurs 5.4 Experfendal setup (o) wdh potnssiim
huyefreoeseles (8 withionil potassmum Mo rovide

- Mammwmmmﬁﬁlkmdmﬂmﬁmdm
« Do hoth the lenves show the presence of the same amount of starcihr?
© What can you ﬂl!l!lﬂ‘l‘]t" from this activity?

Hased on thetwoactvitles performied above. can we deslgn an
experiment to demonsirale (hal sunlght 1s essenillal or photosyrithests?

S0 far, we have talked sbout how satotrophs meel thelr energy
requiremends, But they also need other aw materials for butlding thetr
body. Water used in pholosynthesis is taken up from the soil by the
roots-fn terresivial planis. Other materials like nitrogen, phosphors,
iran and magnestirn are laken up from e soll, Nibrmgen 1S an essentlal
cloment used wn the symithests of proletns and other compoumnds. This s
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takom up tn e form of morganie nimdes or pdintes, Orilistaken up as
orgatic compounds which have been prepared by bacterta from

aimospherc nlirogen:

5.2 9 Heterotrophic Nutrition

Each organtsm 1s adapted Lo s environmend. The fomm of muatrition
differs depensding on the type amd avatlabiiiy of foord material as well
as how 11 15 obtained by the organtsne. For example, whellier the food

souree 1§ stallonary {such as gmass) or mobile (siuch as a deer), wonld
allow for differences in how the food 15 accessed and what is the noitve

apparatus used by a cowand a llon. There 18 a range of stralegles by
whitcl the ool 1= ke in and used by Lhe organism. Some organisms
break-down the food materal owside the body and then absord (L,
Examples are fungl Hke bread moulds, yeas! amd mushrooms, Others
lake In whole material and break it down mshde their bodies. What can
be taken tn and broken down depends on the body destgn and
functioning. Some pther organtsms derive muiriion {mm plants or
antmais without killing them. This pamasttic nuimtive sitategy s used
by a wide varety of organisms like cuscita famar-bal). Heks. lee,
leeches and (ap-worms.

5.9.3 How do Organisms obtain their Mutrition?

St the food angl the way 1 ts oblained difer, the digestive systom is

different i vadons organisms, n single-celled organisms, the food
may be taken i by the entire-sarace. Bulas the complexdty of (he

-Prad juicle orgamsm increases, difftrent parts become spectallsed to perform

difersail fmctons. For example, Amoeba lakes 11 food wstiig
temporary fnger-itke cétensions of te cofl surface which fuse ovir
the fond particle forming a (ood-vacuole (Pl 5.5). Instde the food-
victiole, complex substances are broken down into stmpler ones
which them diffuse i the eyloplasm. The rematming unidigestod
matertal s moved (o e surdace of the cell and thrown ot In
Paramoecium which is also a unfeellular organism. the coll hasa
difirtite shape and fivdd 15 1aken mataspeciflc spol. Food 1s moved
Lo this sped by the movement of oflta wiich cover the entive surface
af the cell.

5.2.4 Nutrition in Human Beings

The atmentary canal 1s basically a long tube extending from the month
to the antis, in Fig 56, we can see thal the tube has different parts.
Various reglans are specialised (o perform different funictions. What
happens to the food once i enters our body? We shall discuss this
process her.
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Activity 5.3

« Take 1-mi-sureh-sofaoomn (1% o ten test wobes (A and B, _

« Add 1 mL satn o test tube A and Jeave Both test tubes undisturbed
for 20-50' mtnytes.

« Now odd o' few drops of dilite timtine solilon o/ Ue lest i

o In which test fuler do yoo observe o oolgor chonge?

© Wil does Uiy indiesie shiout the presence o absence of starch
1y (e twn Ll dubes?

« Wil does (his (el us aboul the acton of Sallvi Gn sturoli?

We eal varnous lyvpes of food which has 1o pass through the sane
ifigestive tract. Naturally the food has (o be processed 1o gonerate
particies which are small and of the same texture, This ts achioved by
crushing the fopd with oar teeth. Stoee the Uning of the canal 1ssofl. the
foeed s ndso welled o meke its passage smooth, When we eat somethig
we like, our maath waters'. This Is actually nol onlywater, bul a fukd
called saltva secroted by the salivany glands, Another aspect ol the food
wit trigess], 36 s complex pature. i 1L 88 o be absorbed fom the allmontary
canal_ L has Lo be broken lnth smaller moleciles. This ts dome with e
fielp of ological catalysts called
enzvines. The sallva contalns an
eozyme called salivary amylase that
breaks down starch which ts & complex
moestle (o ghve simiple sugar. Thie food
s muixed thomughily with saliva and
moved around the mouth while
chiwing by Uw muscular longue

1L ts Tieeessary (o move Lhe food Lri
s regulated maniet slong U digestive
tube so thal it can be processed
properiy o cach part. The lntng of el pasde |
canal has muscles that coptracy Blaweblsd
riwvihmically tnorder to pusi the food b il
fstwasrdd. These perstaltic movements
oveur all along the gut.

From Lhe maotth, the leod 15 taken
L e stapmch tirough the Sod-pipe
oroestphiapis, The stomacll s largs
orgam which expands when food Appeuits
erters 1L The musoular walls of the

M | el savity

l.M—rE.I||1mﬂ
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stomach help in-mixing the food Fipme 5.6 Humean alfmentany canal

thrroughity with more digesive Julces.

The digestion nStamach s laken
care of by the gstrie glands present in the watl of the stomach. These
refease hydrochlore ackd, 3 protein digesting enzyme called pepsin,
atiel muens, The lvdenchiorie acld credates an ncidic mediim wlieh
factiitates e action of e emyroe pepsin, What other funetion do you
think i1s served by the actd? The muacus protects the mner lining of the
stomach from the acton of the acld under normal condittions, Wi

[ife Pridcesses
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More to Know!

lve often heard adulls complalntng about ‘ackdity’. Can this be related
to wit s been discussed abiove?

Thie exit of food (rom the stomech 1s regnlated by a splineter muscle
whirk roleases i o small amotnts into (e small inlestiee. From the
stamach, the fond Bow enters the small mtestine. This is the longest pan
of the altmomtary capal which (s fitted into & compact space becanse of
exiensivie coling. The lengih of the small intestine differs in various
animals depending on the Mod they eal. Flerbivores ealing grass need a
Iongersmall intestine woallow the cellulose to be digested. Meal 1s castor
Lo digesl, henee carnvores ltke tpers have a shorter small ntesiine.

The small intestoe s the site of the complele digestion ol
carbohyrirales, proteins and GEis. L recelves Uwe secrolions of e Dver
amd] pancreas for this purpose, The food coming (rom (e stomach 18
acidic and has o be made alkalne for (e pancreatic enzymes o act,
iitle julce from the liver sccomplishes this tn addition Lo acling onlats.
Fals are presend in the intesttne m he form oftarge gobules which mekes
1t difftenlt for enzymes 1o act on them. Bile salts break them down tnto
simaller gobules increasing the eMeency of cuzyme aclion THIS s stmilar
b e emuisifying action of soups on dirt that we have leamt gbont i
Chapter 4. The pancreas secreles pancrealic fuiee which contains
enzymes ke Urypsin for digesting protetns and lipase for breaking down
ermdsified @is. The walls of the small miestine contain glands which
secrefe Intestinal juloe. The enzymes present i3 it fnally convent (he
proteins (o smine acids: complex carbohyilrates mito glucose and fals
inio fatty acids and glyceral.

Digested food 15 taken up by the walls of the mtestine. The e
Itning of Lhe small mntestine bas mmerons fnger-Hke projectons called
I whilch inerease e surface atvea for absorplon. The villl ate riclily
supplivd-with Bood vessels wlich @ke the absorbed food 1o ech and
every cell of the body, where t 1sultlised for oblaming encrgy, building
up new (ssies and the repair of old Ussies.

The unabsorbed food (s sent into the large ntestine where s wall
absorb more water from Uds matenal. ‘Fhe rest of thie materal ts removied
from the body via the anus. The extt of his waste materal is rogulabed
by the anal sphincter

Dental cartes of tooth decay causes gradust softonng of enamel ard denttne. Tt begins
whien hacterta acting on sugars produce acds that softens or demineralises the enamel.
Masses of bacterial cells togoihierwilh food particles stick to the teeth fo form deniat
plaque. Sillva cannol reach the toothsurface (o nentralise the acid as plagae covers
ihie teeth. Hrushing the teeth after eiting removes the plague befome the batteria
produce aclds. If untreated, microbrganisms may invade the pulp, cnsmg

mnnmnmuummd nfection. )
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QUESTIONS

......

& L=

Whol o the diffeeness betwern: outolrophite nutmtion and . beterolmophds
nulaiilin’®

Wiure do pliniis gt sl ol the raw iatenials rapamd fr pdainsyrithes?
Whal 15 the mle of the arlid m oor stomapceh?
Wha! ts the foocton of digesier enzymes?

Floewr 5 tiwr sl intostne: desios] o slesrh digesiies] food 7

5.3

RESPIRATION

Actlvity 5.4

Tn.h: SO I'lrshljr prrparcd lime:
witler g A e Bibe

Bliow ity {hrocigh Uss b woter:
Mote T lu:gumh«ﬁ:rﬂmimm
waliT Lo inm

Lise uymsgpnrpﬁ:hlmnupaumr
through some fresH lme waler
inken I amother 1est ube (N 5.7).
Note how latu 1t takes for (it lime
whilier iy Lo .
wnuﬂmthﬁmﬂmnhumm Figure 5.7

amonmnt of carbon dioide m “‘Eﬁ‘r fa) Atr befng petssed mito e wales th o pitchiko 7
Ut we byeathe out? syrivgee, b atr beetrig exheled ik e weier

Tiibe

—— Tenl b coesloitig
I Pt wppler

(b}

Activity 5.5

Take some it jute or sugar solutlon and add somie yeast o
Ihts Take this mixtre moi et inbe tied A one-holed cork.
FiL the corit with i befil {ilass tubkel DIp e free el of the glass
tube tnto @ test tube contatning: freshiy prepared lime waier.
Whist chiaiare 15 observed i (he e vailer and how Jong does 1l
take for this chatige Lo oeiar?

Whnt does (his (ol us abaul the prodists of fermentnion?

W hsve disenssed imitritan in orgamisms o the last section. The

fexod

materal laken in during (e process of Titritton is used in oells (o

provide enwergy lor various UWie processes. Diverse organtsms do Uhls n
tifferent ways — sime use axvern (o bieak-down glncose complelely
o carbon dicdde and watier, some use olher paihways that do nol
hvelve oxvgen [F1g. 5.8). In all cases_ (he first slep s/ the broak-down of
ghicose, a st-carbon molecule, Inlo a three-carbon molecile called
pyruvate, This process Gakes place in the cyloplasm. Further the
pyruvate may be converted into ethanol snd earbon dioxide. This process
lakes place In yeast during fermentation. Stiuce s process takes place
in the absence of atr joxvgen), Il 1s called anacroble respirallon. Break-
down of pymvate using oxygen lakes place In the milochondria. This

Life Prixrsses 87
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More to Know!

provess breaks up the three-carbon pymivite moletule (o give three
molecules ol carbon dioxide, The other product is water, Sitice this
process lakes place in the presence ol air joxyeen), (L s called acmbic
respiration. The release ol etergy tn Lhis acrobic process (s a Tot greater
than in the anasrobic process, Sometimes, when there (sa lack of oxygen
n our muscie cells. another pathway (o the break-down of pyrivate is
taken. Here the pyruvate ts converted tofo ketie actd which s dlso @
three-carbion molecule. This butld-up of lactie aetd I our muscles durnng
stidden activily causes cramps.

Alissyyen il
ey

01 1) & Carbrors e » l'.n-n,-p
f el tion iolecub

i

aovtaplasnl Lo b 1 e
Cillpeme ————g PPTUNUE s gt i = gy
P4 rtvan [ re=rhn | " m'h.l ety nileeilel
meleeiln wmfrrnin] enlln)
=
‘N Titeeee ol
By v

Crttiot dintele « Wilter « Ehdniiy
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Mgure 5.8 lircak down qf ghicese ty various paifivays

The enenry released during cellilar resprration s immediately used
to synihesi=e & moleale Glled ATF wideh 15 used Lo fael all other

actvites in the coll, nthese processes, ATT 18 broken diswn giving rise

toa fxed amountof energywhich can drtve the endothermie reactions
taking place tn the cell.

-

ATP

AP s mmmmmmmfﬂnmmﬂumpmﬂm cnergy Teleased durtng
lhnmumm‘ms;mhhmmnmlmnnkrnn ATP molecitlo from ADP and imargate

phosphate,

AL (8 EUIE, Anp- ) = ATP
B Phosghate

-mmm;mmm:ﬁgmummmmmmmmm:mmmﬂm

terminat phospleste Inkage i ATP ts broken using waler, the energy squivalent (o
30. Eklfnmtlﬁrdaaﬁm.,

ﬂmﬁnﬂmahuhm?mnpmwdnmgymrmmmmﬂfw I ean be
used o oblatn mechantcal energy, Ught energy, electrical enctiy and so on. Similariy,

ATP can hﬂmﬂmummﬂsrﬂrUmmm-mmﬂmum profein synihesis
conduetion ol nervius fmpulses and msy olher activities,

/

Sinee the acroble respiration pathwsy depends on oxveen, acrolde

organisms need (o ensure thal Lhere s snificdent itake of oxyges. Wi
have seen that plants exchange gases through stomata, and the targe
nter-cellular spaces ensiite Lhal all cells are in coritact witly alr. Cartorn
dioxide and oxygen are exchanged by diffusion here. They can go nto
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cells, or away from them and out into the atr. The direcion of difuston
depends upon the envionmental conditions and the regquirements of
the plant. Al pight. when there s no photosynthests ocourming. Co,
eltmination s the najor exehange schivily gotng on. During the day,
CO, generated during respiration is nsed up for photpsynthests, henee
there 1s no CO, release. Instead, pxygen release (s the major event at
this time.

Animais have ovolved different organs jfor the uptake of oxygen
from the environment and for geliing rid of the carbon dioxide
praduced. Terrestrial antmals can breathe the oxygen in the
atmosphere, bul wiumals Lhat live mn waler need (o use the oxygen
dissolved 1t waler.

Actlvity 5.6

« Observe fish 1 dh pquarium. They open sl close et monts
fand the pul:siis for the opercutiom which covers e gill shiis)
tefund thetr cyes also opm and clese. Are the timmgs of (e
mmﬂnﬁﬂﬂqfﬂtmﬂhuﬂﬁﬂmmmm

« Count ummﬂuunummdlupmﬂﬂmmmthm, '
ummm::.

© Compare (s 16 e mamber of Hmes' mmdmlha-
ynuhuuh:

Stoce the amount of dissobved oxygen 15 fatrly low compared
tor the amenat of oxygen n e aln, thessle of breatling o atpuatic
organtsms b muel fster than Ihalﬂm i ki m‘sm.ulm].gumwla
Flahes take tn water through (hetr mouths and foree L past (he
gills where the dissolved oxygin (s taken up by blood.

Torrestrial organisms use the oxygen in the stmosphiene for
respiration. This oxygen is absorbed by different organs
differenil antmaks, All these organs have astmuctume tial incrrases
the surface area which 15 1n contact with the oxygen-rich
atmosphere. Since the exchange of exygen and carbon dioxtde
has 1o take place across this surface, (his sipface 1s very fine
and delicate. In omler (o protect this surface. it is usually piaced
within the body; so there ave (o be pessages that will take alr
to this arra. In addition. there is a mechanism for moving theatr
i and out of this area where the oxygen is absorbed.

In hman betngs (e 5.9), airs taken tnio the body throngh
the nostrils. Theslr passing Urongh the nesinls 1s Dwered by
Mese lzates thal Toe e passage. The passage s also Nnod with
mucss witch helps ln s process: From here the dlr passes
throtigh the (hroat and o the lwibes. Rings ol carlllage are
preseril mn the throatl. These ensure that L atr-passaoe does
riol eoliapse,

[ife Pridcesses
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More to Know!

Using (obavoo direcily or
any prodict of tdbacen in
Wi forms of Clggar; clgareltes,
bielts. hookah, gutkcha, #te
Is harmmil. Use of inhaceo
mosi cammonly afecks the
tongue, Jungs, heart and
Iver. Smokeless tohacon s
alst & major risk factor for
leart atlacks, strokes,
pulmonary diseases and
sovieral forms of cancirs
There 1s a hilsh meidence of
oral cancer in ndia doe to
the chewing of tobacen m
the forme afl gutkha Slay
healthy; just say NO to

Lt_ﬂtﬂr:mmd:ﬂﬂpmchdﬂ.
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Do You Know?

‘Smoking Is eurions Lo
Sealth
‘Lung cancer 1s one of
common  canses of
deaths in the world. The
upper part of respiratory
tract 1s provided with
small hatr-1tke
structures called el
These cilla help Lo
Temove gerns, diust and
‘tlier harmi particies
from  Inhaled air
Smoking destroys Lhese
lhatr due to whitch gierms.
dust, smoke and pther
armdnl chemcals enter
lungs  amd  cause
inlection, ﬂﬂlgh and

lkﬂ'i‘EI:l NG cEneet.

Y
Thingar
Alridad e H0m

Figune 5.8 IHionan resplralony sislem

Within the lungs. the passage divides tnlo smallorand smatler
fubes which Ooally temninate in balloon-Hke structures which
are called alveoll (singular-alveolus). The alveoll providie 8 surface
where the exXcluinge of gases cab ke place, The wills of e adventt
conlatn an extenstve network of blood-vessels, As'we have seen
in earller yosrs, wihien we breathe in, we B our Tibs and Datlen
our diaphragm. and the chest cavity becomes larper as a resilic
Beeanse of this, air s sucked o (he lungs and 0is Lhe expanded

‘alveall. The Bload brings carbon dicade from the sest of Lie body

for Tedease tnto the alveoll, and e oxygen in the alveolar atr ts
Laken up by blood in the atventar blood vessels (o be transporied
toall the celis in the body. Durng the breathing cvole, when atr is
taken tirand lel out the lungs always contaln a residual volume
of alr-so that there ts snflictent Ume lor exygen Lo be absorbed
anil for the carbon dioxide o be released.

Wihien the body stze of antmals 15 large. the diffnston pressure
alone canmot take care of oxygen deltvery to all parts of the body.

Instead. respiratory plemenis take up oxygen from the air in the

lungs dnd carry It to Ussnes which are deflolent In oxygen before
releasing 1L In human beings, the respirelory plgment s
haemoglobtnwhich has a very igh atiimty for exyeen. This ptement
1s present 1o the red biood corpuscies. Carbon dioxtde 1s more
solubile i waler than oxygen Is and henee ts mostly (ransported
Lhe dissatved form 1 cur blood.
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Do You Know?

AAGAATTFAAAIYFIIFFFFINIIAT

& Irlye alveolar surfals were spread onl. 1 would cover abotsl 80 n”. Flow mucll

do you (hink the surface area of your body 15?7 Consider how eMctont exchange
uf gases becomes because of Lhe larpe surface avatlable lor theexchange 1o taloe
plane.

I ditfasion were b move oxygen th our body. 115 estimated (hat i would (ake 3

yeurs [ora molécule of axygen tngel.lnnﬂriusm 3T TS, Aren’t vmgmd
Lhutl we Bave baemoglobin?

QUESTIONS

Whai whmaingn mver an apuaniic orgastsm does o temesizinl organi=zm
have with regend 10 obeabung oxysien [ Tespiraidm’? %

Wil are the diferent woys: e which glocose s opiltsed o provide '
stetly I yastous Ofgantuny

How 15 axyvpstt and corliom dioxkds fmnsparied i human beings?

Hw mre the lomgs destigned i hormem beings- 1o mnximitse the o for
exclinnge of pi=r=

5.4 TRANSPORTATION
5.4.1 Transportation in Human Beings

Activity 5.7

\*hﬂnhealthmmwuﬂlp:pﬂlyﬁndﬂwiﬂﬂwhntmﬂm
mlmﬂlwmmmmmﬂ
hiiummmnﬂrrdnuren

mmnqmmmﬂrmmmm&:rmmm
women?

Visit T in Frued ont what 1 the nommal |
T g: mn:mhm :ﬁﬁw """

or g,

15 (hits contend, different i eatves, male and fmade antmals?
Eﬂﬂm“ﬂlﬂﬂhmmmnnkﬂndlﬂﬂhhlmmlhdngn
ond | axiimndn.

How would mﬂm-:ri:tf 1 gy, be ewplatmed?

#

in mr antosh] HEe Ui BUTalio

Wi have seor m provious sections (that blood tmnsports food, oxvgen
and waste mstertabs oo bodies. Tn Class X we learmt aboul blood
being a MTuld connective tssue. Hood ronsisis of a nld medivm called
phasma n winch the colls are susperded. Masma transports food, carban
diside amd nirogemous wastes in dissolved lorm. Oxygen s camed by
thie redd blond corpuscles. Many other stlstances like salls, are also
transparted by the blood, We thus neced a pumping orsin to push blood
arouned the body, a network of tubes to reach all Uhe Dssues and a system
tn place to ensure tial this network can be repatred 1 demaged,

Lifie Procpsses ?1
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Figure 5.10

Schemite spotionnl
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Figure 5.11
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Qur pump — the heart

Aptia Thie heatt 1s a muscnlar organ which is

As big as our st (Fig 5.10). Beeause
both axyeen and carbon divedde huve 1o
b tmnsportied by (e biood. the heard
whmmary veins jas different cliambess o prevent Uw
oxygen-rich blood from mixing with the
Lefl wtisin blood contatning carbon dioxide. The
rarhon divxtdie-rich blood has (o reach
the lungs for the carbon dioxide o be
remowved, amd the oxypenaled blood from
the hungs has (o be broughl back Lo (e
heart. This oxygen-ticll bluod 1s Hien
pumped to the rest of the body.

We can [ollow this process step by
stop (Fig. 5.1 1), Oxygen-rich bopd from
thie Tungs comes (o the thine-walled upper
chamber of {he heart on the Tedl, the lelt atmiim. The el atium felaxes
whirrn it 18 eollectinia this bloosd. 11 then contracts, whitle Uhe next cluimber,
the Tefl ventricle, relaxes so thal e blood s transferged (o dl When e
muselar lefl venircle contracts 1o its tarn. the blood s pomped out o
the body. De-oxygenated blood comes from the body to the upper
chamber on the nght. the Aghi atrium, as i relaxes, As the right atrium
contracts, Ui corresponding lower chimmber. Ue righit wenitricle, diitles.
This transfers blood t te st ventrcie, whieh i tarm pumps 1o Lhe
Tungs for exygenntion, Sinceventoicles have to pumg bidad nlo varous
orpgans, ey have tcler mnsealisr walls (han e atrs do, Valves ensane
that blood does not Qow backwards when Lhe atrla or ventrcles contract.

Frilerbiwbiany nrteries

‘Oxygen enters the blood in the hungs

The separation of the right shde and the fell syde of
Vo e 10 Beart s usefnl to keep oxygenated and de-
et imes gxyarsted blood fmom ming, Suclt separation
= allows a highly eMetenl supply of oxyee:n Lo e
: : bady. This 15 useful in animals thal have high
enery needs, such as birds and mammals, which
constantly use eneny 1o mamiain their body
Tib ity temperature. i andmals thil do not use energy
for this purpose, the body lemperature depends
on the lemperature o' (e environment. Such
animals, ke amphibians or many reptiles e
three-chumbered hearis and wlerate sorne miKing
of the oxygenated and de-oxygenated blood
Ariury streams. Fshes, on the other hand, have only two
climbiers (o thetr heans, and (the Bblood 18 pumpoetd
1o the glils, 1s oxygenatd there, and passes directly

Scherotie rpresetiiction of rmmepont i cocharge. (o Lhe resd of the body, Thiuws, blood goes anly onee
af axygen and carbon dipadde Uyrough e leart m e fsh durtng one eyele of

4

passage Lhrough the body. On the other hand. 1t goes trough the heart
twioe during each cyole in other vertobrates. This is known as donble
cirrnlation.
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Blood pressure
The forre that blood exerts agaist the wall of a vissel bs called blood pressured. Thils
pressurd is iuch grealer tnarteros than mveins. The pressure of biood toside the
artery doring ventricular systole (cottraction) is cilled systolic pressure and prvssure
MMMWWMMIEMMMM1M
sysiolie pressure Is about 120 mm of Hg and diastlic pressure is 8O mm of Hy,

Hisod
’q”- e J..I.ﬂﬂ'l'.l'
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Hior pressure ts measared with :m,hlstrmnml mllr'll qﬁqrmmnm:mlﬂnr High
hlood pressure ts also called Nyperiension and s caused by the constriction of
arterioles, which restlls fn increased resistance (obiood ow. [ ean fead Lo the rapture

of an artery and inlernal bieeting

The tubes — blood vessals

Arterios are (he vessols which camy blood away from tie heart (o varfous
argans of the bodv. Sinee the blood emerges from the heart under high
pressire, the arterdes have thick, elastlc walls, Veins collect the blood
rom dilferent organs and brng il Back lo the Beart. They do not need
ek walls because thie blood 15 ne longer under pressare, instead Lhey
lave valves thal ensore Lhat I blood Dows only t one diection.

Omn reaching an organ or Hssie, the artery divides o smaller and
smallervessels (o bring the blood m contact with all the mdivdual colls.
Thi smalies! vessels bavw wallswhich are one-cell thick and are called
capillanies. Exchango ol material botween the hiood and siomounding
cills takes place across (hils thim wall, The capillaries hon Jotn logether
Loy fomm velnes that eomivey the blogd away from thie organ or Hssae,

Malntenance by piatelets

Whal happens if (his system of {ubes develops a leak? Think aboud
stlnationswhen we are njured anid sian bleeding Natiraily Uwe loss of
blood from the sysiom has o be minimised. In addition, leakage would
lead 1o a lnss of pressure which would reduce the eflckency of the

Lifir Pricesses (53
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prumpng system. To aveld thts, the blsod has platelet colls which efroulate
around the body and plug these leaks by helping Lo elol e Blosd al
s paints of Injury.

Lymph

There is.another type of fluld also fnvolved In fransportation. This is
called lymph or tissue ihutd. Through (he pores present fn the walls of
rapiiianies some amount of plasma. protetns and biood cells rscape info
imtercollokar spaces e tssies to form the Ussae Dald ot lymph. 1s
stmilar (o the plasma of blood bul colourless and contalng less proteln,
Lymph drains into lymphatle capilanes rom Ue intereellular spaces.,
whitch join (o form farge tymiph vessels that tnally open lodo larger velns,
Lymph carmies digested s absortsed fa from intestine and dmins exoess
M from extra cellular spece back tmto the blood.

5.4.2 Transportation in Plants

We hiave dseussed cariter how plants lake tnstmple compoinds such
as OO s pholosynthestee energy stored iu et chiorophyll-contaiming
urgans. namely leaves. The other Kinds of raw materials needed for
buflding plant bodies will abso have o be (aken upy separately. Forplants.
the soll is the rearest and richest souvree of rew materials ke nitrogen.
phosphorus and other minerals. The absorption of these substances
therelore nceurs through the part 1o contact with the sotl. namely roots.
If the distances between soll-contacting argans and chtorophyil-
el T TESTES aTe Sl nmrgv_.rdnd raw st ortals can castly diffse
ko all parts of the plant body, But of these distanoes becomwe Lirge becanse
ol rhangmr- i plant bogly dtﬂugn, diifission processes will nol be sufictend
o provide rmew material i leaves and eHersy i rools. A proper system of
transporia i is Merefore essenllal in such stiustisns.

Encrgy tieeds differ betwoett different body destgns, Mants do not
move and plant bodles hiave a large proportion of dead cells n many
issues. As a resull, plants kave low enengy needs, and can use relatively
slow tmnsport systems. Tho distances over which transport systoms
have 1o operate, hawover. ran be very [arge in plants such as very lall
s

Plank tmnspont systems will move energgy slores from leaves and raw
materials from roots. These two pathways are construcled as
dependently organtsed conducting tubes. One, the xylem moves waler
and minerals obtatned from Lhe safl, The other, phivem (ransporis
proditets of phintesynithests rom the leaves whiere ey are synithiestsed
tocothor parts of the planl. We have studied tie stracture of these Lissies
mrdetnll in Class 13X

Transport of water

In xylem Ussie, vessels dand trachelds of the roots, stems and leaves am
intercennected to form a conlinuous system of witer-conducting
chatmels reaching all parts of the plant. AL the roots, cells tn contact
with (He soll actively take up lons This creales a dilference i the
enncefitrailon of these fons betwesn e rool s Hwe satl, Wator, thorefare,
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moves into the ot trom the sofl (o eltminate this difference. This means
that there 1s steady movement of water o rool xylem, creating a column
af waler (hai 15 steadily pushed upwanls:

However, Hils pressure by lisell 1s nnlikely Lo be encugh o move
water over Lhe heighibs el we commorly see in plants. Planis wse another
sirategy (o move waler in the xylem upwards 1o the highest potnis of the
plant body.

Activity 5.8

. hhmmﬂmﬂnwmmﬂyﬂmmqmnmlm
the sume amounl of soll. Ope should have 3 phal 0 1. Plice »
sitck of e e hetght as uu;ﬂumtlu:ulhm"_pm'.

» Gover the sofl @ botly pets with o plastie sheel 30 bt meldsioe
camol sscupe by evaporntion,

© Uover both sets one wilh thie planl and (he olher with (he stick.
with plianiie alheets and place o bright stmiyhl for ball an Hour:

= Do you ol=erve any dillerence Wnothe iwo, cases?

frovided that the plant has an adequale
supply of watter. the water whitch 1s lost Hmough the
siomald s replaced by waler from the xylem vessels
tn Lhe deatl 10 fGct, evaporalion of water molecules from
the cells ol a leal creates a suction which pufls water
frot Lthe xyvlem cells of roots. The loss ofwater tn the
form of vapour from Lhe acrial paris of the planl is
kriown @8 transplrtion.

Thus, ranspiration helps i the absorplion s
upward movement of water and minerals dissolved
ig it from ronls to the leaves, Il also helps In
lemperatire regilation. The effect of ool pressure in
tramspart of whler 1s more mportant at ight. During
the daywhen the stomala are open. the mnspiration
pull becomes the major drving free in the moviemen| Figure 5.12
of water tn the gyl Muvermerit of unber ditrtteg ErmsgrTie th o free

Transport of food and other substances
So far we have discussed the transport of waler and minerals in planis.
fow Jet us consider how the prodacts of metabaolic processes, partionlarty
photosynthests. are moved frem jeaves, where they are lormed, (o other
parts of the plant. This transport of soluble products of []l!iﬂllb_}"ll.lhl‘:‘:.!ﬁ
I callidd transiocatlon and 1t oceurs in the parl of the vascular tssoe
known as phloem. Besides the products of photosynthests, the philoem
transports aniae aclls and other substances, These subsiances dre
especially deivered (o the sforage organs of roots, molts and seeds and
Lo growing organs. THe translocation of bod and olbwr substances Lakes
place tn the sfeve tubeswilth the help of adjacent companton cells bolh
i upward and downwnrd directions.

Indtke transport tn xylem which can be largely explatned by simple
physical forces; the transloeation I phloem is achieved by utilising

Lifir Prinsses (1%
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enerey. Material like siucrose 1s ransferved o philisem Ussue asiig
energy fom ATP. This ncreases Lhe osmollc pressure of Lhe Hssue
ransing water to move ko i This pressure moves the material in (he
phinem to Hssues which have less pressure. This allows the phloem to
move material acconling to the plant's needs. For example, in the spring
sugir stormd 1 rool or stem Hssoe wonld be tmnsported (o the buds

which need enerigy (o grow.
Q UESTTION S
[ Wiwl are bee coyppoizenis of the rmaasport system in hamoan bemgs?

Wihad aur Lhe unciisrs of Uese componesiisy
Why 15 1t neressaay tn seporete onypermaied and deogyprmmned hiond o

[

mtasittials annd biods? .
a Wihat e bhe comiprienty of e ransuert system 0 hitjiiy opfanied 7

jHani=! %
4 liow are wolly amd minenls (mesusted @ plants? ’
& How s ool trmsporiod oo piomis?

5.5 EXCRETION

We huve atready discussed how organtsms get ol of mseons wasics
generated during phiofosynihiests or respitnation, Other meliblic activities
senerale plrogenois ma ortads wiilch need Lo be romoved. The bilological
provess tnvoleed e remeoval of iese larmil metaboll wasies from
e body & caillisd exersiion. Differesil orpaniisins tse vared strategies o
do tlus. Mamy unlcellular organisms romove these wasies by stmplo

diffirston from Lhe body surface liilo Lhe suprounding

T vt il
ariciv.

Ll bbb

L Favrill e
ATl

Laht vtk
Yorm errm

1_||||.|m'p Mk

Lirilun

Figure 5.13
Ewrelory qystlem i hudriin belrygs

waler. As wi have seen In other processes. complex
milt-cellular organtsims use spectalised organs (o
perionm the same anction.

5.5.1 Excretion in Human Beings

The excredory syslom of humaen beings (Flg. 5.13)
Inchudes i patt of Kidneys, a patr of urelers, a urinary
bladder and a urelhm. Kidnevs are localed o e
abdomen, one ot olther side of the backbone. Urtne
produced 1 e Kidhieys passes Uirough Uie troleres
into the urinary bladderwhiere il is stored ol it s
released through the urethra.

How Is urine produced? The purpose of making
urine Is (o filter out waste prochucts from the Bood.
Just as C0O_ Is removed from the blood in the longs.
mirogrnnes waste such as nrea or urile aoid are
removed from Bood o the kidneys. 1 1s then oo
surprise that the basie fliration unit in the kidneys.,
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ke tn the Tunes, 15 a cluster of very thin-walled blood
captilaries. Bach capillary cluster n (he kidney 1s
assoctabed with the cup-shaped end of 8 cotled tube
called Bowman's capsule thal collects the Mitrate
(Flg. 5.14). Each kidooy has lares mumbers of these == A
itration unlls called neplirons packed dlose together. S r
Some subistinees tn the mittal fitmte. such as ghiose, = ()
aming aclds, salls and a major amounl of water, ame .
sedoctivedy re-abisorbiod as the orine Bows along e tube,
The amotint ofwater re-absorbed depends on how npc
exeess waler e 48 10 the body, and on how meuch of
dtssitves] wasto there is to b moroted. The urine formitig
i each kidoey evenlually enters & long be, he urelir,
which conneets the kidneys with the urinary bladder.
Lirine Is stored i Uhie urmary bladder untl the pressire
of the expanded bladdorleads 1o the urpe (o pass 1 oot
Urroughi the urethra. The bladder s musoular, soll 1=
urler nervons coniirol, 25 we have discnssed clsewhere.
Asa resull, wir can uspally contrnd the unge to urinaie.

More to Know!

=

Artificlal kidney (Hemodisiysis]
mmmm@mrwm&mﬂhﬁmmquwmﬁnﬁ
hlmdﬂnwmiudmysmdum the acitvity of kidneys. This teads (o socumutation of
polsonous wastes in the body, which ean even lead fo deatll, W case of kidnoy
fiafiure. an 2rifclal Kidney can be used. An antfictal kidney 15 & devive (o remoye
nftrogennns wisto products trom the blood Uirough diglysts.

Artifictal Kidneys contain a mumber of tnbes with a semt-pemmicable intng, suspended

Calimererii s

Hepwmri w Tuikicllur guart wi
lr..'llll'lll.l-i' H:'[Ii'-l'mll
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Figure 5.14
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This Mol has the same osmotc
pressure as ood. except that i s
dievond of nitrogenous wastes. The
patient's blood 1s passed throwgh
these {fubes, During this passage.
the waste products from thie biood
s o dfalysing Ot by dufiston.
The puriiied blood ts pumped back
into thi patient. This 5 stmilar to e
nanicton of ihe kidnoy, bt 1L &8
diffirent since there is no re-
absarption volved . Nommully, s
healtin achult. e trinal Diratein the
kidneys 1s phout 180 L datly.

o i g However, the volume aciually
il |(hod kg exureted 15 only & litre or two a day,
T exmon palin) beczuse the romlniing Dirte bs e
absorbed tn the Kidney tubules, ]
Fafie Processes T
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5:5:2 Bxcretion in Plants

Organ donation

Organ donalion 1S 3 generous act of dimmitig an
ofEan WA person whio suffers [rom non-farlition ol
organis). Donation of an organ may be done by the
consent of the donor and his/her Emily. Anyone
regandiess of age or gemder can beomme an orgin
and Hssne donor. Organ mansplanls can save or
transform (e e of & person, o 15
required  becanse rectplent’s nrgnn lias been
darnaged or Teas ftled by discase or in)ary. o orgsn
transplantution the organ 18 surgleally removed
from ane person. (organ dmur]anil:mmptantnd ]
another person [the meciplont), Common
tmmhmmunnsinmujnmmmakldnmhmﬂ
liver, pancreas, lungs, mtestines and boue marmow.
Mast organ and (ssie donations occur jlst alter
Wie dotior has ditdd or when the doctor declares a
porson brain dead. Dol some organs such as
Kidney, part pf a iver: hng. oo, ol dssues can be
donated while the donor 15 altve. 1

Flants use compleiely different
strategles for excretion Lhan those
of animals. Oxypen Hsell can be
thought of as a wasle product
generaled durtng phitosvithests!
We have discussel earlier how
planis deal with oxveoen as weil as
€O, They can get rid of excess water
Ly I:rmq:trmmn For olher wastes,

plants use the fact thal many of
Lhelr fissties constst of dead cells.
and that thoy can even lose some
parts. such as leaves, Many plant
waste products are stored in
collular varmoles. Waste pridiucts
miy be stored tnleaves that fall all
Cther waste produets are stored as
restis and gums, espectafly tn old
xwlem. Manls alsa excrele same
wasle stbstanices (nlo the sofl
around theme

QU

L Teencrtir thsr striscmme o mellomng of oepioom
4 Wit are the medhods psed b plants 1o get el ol excrelory producia?
3 How 1s the oot of wrne prodoeod regiigted?

1

f_f L,.f._,qﬂ, you he e ‘ha_hr_:ﬁ]

= Movemenl of variuns typusmn L mknu as 4n indication of ife.

ke nuirUon, respiralion, transport of
miateridls within he body mu exerelon of waste procduots

» Aulolmphie .mth:ll.lnn fvolves the tutake of simpie inorganic materials om the
ervironmien and using sn external encrgy source ke the Sun lo simithiestse complex

Matnlenasnoe of Be

high-entrey ofznic malerial.

»  Hetertophic nutriion tvoives the inlake of complex matertal prepamd by other

OrgRIsms.

= I human beings, the food ealen 1s broken down by various steps along the
attmentary canal and (b digestod oo s absorbed o e smatl mtestine o be sont

o all eells m the body.
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Diarfag e provess of respitrition, arganie compotrids stich as glucose are broken h

diown Lo provide energy i the form of ﬁ.TT" ATP 15 used to provide energy for-other
reactions fn the cell

Respiration mmay Le aembie of anaembie. Atrobic respieation makes more enorgy
avallable tothe organism.

i hnnan betrgs, the transport of matertals such s oxvaen, carbon dioxde. food
antd excristory products 1s a hinction of the clreutatory system. The ciroulalory
syslem constsis of thd hearl, blood and blood vessels,

i gl difterenttated planmts, imnsport of waler, minerals, food and olher materials
15 A fmelion of the vasenlar Hesue which consists of xvlem and phioem.

In human belngs, excrelory prodiscts tn the form of soluhle nlirogen compounds
are removed by the nephirons in Use kidneys,

Planits use a variety of lechmmigues o got thil of wasto matental. For example, waste
material may be stored in the cell-vacuoles or as gum and resin, removed ' the
falltng Jeaves, or excreled tnto te surroanding soll.

@EXERCISES o \
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9,
1.

i

12,

. Compeart Uie fctonieg of alveold tn the luags snd geplirons e kdieys st
“respoct (o thetr stracture and functoning. -

(Bl transportalibed. d) Aran:

ﬂmkﬁmrgsmhmnanbmugsamnﬁmﬂ'ﬂmsym“fm

12l muirtion. S excrefion

() respiraiion ' I LransporGaion
The xylem In plants a’iﬂfiﬁpﬂﬂﬂlﬂ!’_ @ for "

(@l transport of walor, S ¥ tmansporl afamtng acds.
ol axygett.

The antotrophic mode of turition requites
I} earhundlu:kl-ﬂm Wil i) sumbight.

(b ﬂl-hmphxlt () all of the above.

T breakdown nfpynwale to give carbon dioxide, waterand encryy lakes place tn
(8]  cytoplasm. 1 ) clioroplist.

b} mitocheridri, () nuckeis,

How are thiadl;ﬁtﬂfhmr boadies? Where does this process take plice?
What s the role of saliva in the digestion of food?

“What e the npcessary conditions for sulotrophic ninriiton @nd what ate s by-

;lmduqtﬂ?

Whal are the diferences between aerolic and anserobie respiimilon? Name some

erganisms thit e the anaerobid mnde of resptatiin.
How are the alveoll designed to maximise the exchangse of gases?

- Whiat would be the conseqienioes of @ defietency Mlmmwgmlnn tn our boghles?

Deseribe donble eireutation of blood i human betngs. Why is 1t necessary?
What are (he (differmces between e ranspaort of melerials o xyhem and phloem?
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