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TRANSPORT IN PLANTS

als to be transported in plants:
Plants are in contact with both soil and atmosphere, Various materials from

mosphere and soil are transported in and out of plant body. At the same time

in materials are transported through out the plant.
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Water potential;
- The chemical
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in pressure such as megapascals and symbolised by Greek | psi [MPa:
IMPa=9.87 atmosphere]. T yG letter y psi [MPa;

Pure water has been assigned the value of water potential 0 MPa. Addition of
cles lowers the mole fraction (number of mole of substance divided by

number of all substances in the system/solution) of water. Hence, there isa
aase in water potential. Therefore, values of water potential remains less than

br in negative value.
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'WATER AND MINERALS UPTAKE BY ROOT
. Absorption of water and mineral salts takes place through root system.
pots are provided by enormous number of tiny root hairs which are outgrowths
dermal cells and found at the root tips. The root hairs greatly increase the
urface area of root. Because of large root surface area plants absorb enough
quantities of water and inorganic ions for their survival and growth.

" Root hairs possess sticky walls and adhere tightly to soil particles which are
snally coated with water and dissolved minerals salts. Most of the absorption takes
e near the root tip where epidermis is permeable to water and root hairs. From
airs and epidermal cells water flows through cortex endodermis, pericycle and
xylem. Since transport of water takes place inradial directionitis also termed
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jucting ducts.

ascent of sap: e
solved mineral salts present in xylem (sap), flo
‘meters per hour. Xylem sap ascends against the e
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n to ascent of sap in tall trees against the force of
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)  Root pressure theory.
@ ' Adehesion - cohesion theory.

from below— Root pressure theory:
em of well watered potted plant is cut a little above the s
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a roots. This force is known as root pressure. It was dis
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them cells are turgid, the stomata are open. when the
B Mtakep.la e stomata are closed. To affect this movement of water, an

derivialcell ce between the guard cells and the surrounding mesophyll
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___ Thereare two main factors which greatly influence the openingad closing of
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el ata. These are light and concentration of K* ions.

oty ol ght: Cfenerally, the stomata of a leaf are open when exposed to light and

: e Inpened under continuous light. When darkness returns, the stomata are

d. In the presence of light, chlorophyll containing guard cells synthesize sugars

: m turn increase the osmotic potential of guard cell. The increase resultsin
losmosis and ultimately to turgidity. While in dark these guards cells consume
carbohydrate or these carbohydrate translated to neighbouring cell which decrease
the osmotic potential in guard cells. This decrease result in exosmosis which
ultimately leads to flaccid state.

‘ " Concentrating of K* lon: Evidences indicate that the turgidity of guard cells
of many species of plants is regulated by K* ion concentration.

A

3 During day time guard cells actively transport K* ion from neighbouring cells,
- Accumulation of K* ions lowers the water potential of guard cells, This causesin flow
ter by osmsis from epidermal cells. When they lose K* ions water potential
~ses. Water flows out of guard cell causing them to become flaccid which result

= of pore.

actors affecting transpiration:
9 Light: Plants transpire more rapidly when exposed to Hghetis &
s is because light stimulates the opening of stomata. In bright sunshine
i n causing rapid diffusion of water vapours from air space of
Light also speeds up transpiration by warming the leaf.

mperature: Plants transpire more rapidly at higher temperature.
in temperature, on one hand increases kinetic energy of water
Sehal s *r.apid evaporation of water and decreases relative
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in the movement of photosynthates
- 81eve elements in the phloem of mature leaves.
lofmesOphyucens Thissucrosels frax
S theshortdistameb'msportpathwaym
‘ ewe"‘?‘?lyi’ldislnnceoftwo or three cell diameters. The sucrose is then
Sported into sieve elements in a step commonly called phloem

. :_The pathway of phloem loading may be either symplastic or apoplastic

g upon the species.

“The sucrose in sieve elements is exported away from source tissues. The
AS .... V can be moved a long distance hence this is termed as long-

5s referred to as phloem unloading.

7in foree for this translocation of photosynthates is believed to be
the pr of phloem loading and unloading. Therefore, this source
er t has great agricultural importance, because the productivity of
potentially be increased by increasing the accumulation

,dgs
es in edible sink tissues like cereal grains rumt
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F] TRANSPORT IN ANIMALS

Like plants, animals also have efficient means of transportation which are

ng to their complexity. In unicellular organisms, such as Amoeba and
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; is taken in by direct and simple mechanism. Oxygen ;
' th l:gg; surface. The digested nutrients and the diffused oxygen are

ted within the body by diffusion and cyclosis. The CO, and other metabolic
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estive tube. So that the nutrients reach direeﬂytomeg* 1
dtmﬂatorysysmmforthc u-ansportationofdlgestedhudaul
nge. However, one special transport system is present to dispose off
ymoun ‘of water along with nitrogenous waste (Protonephridia).

by Special Circulatory System:
development of a body cavity (coelom), the distances are increased
nal and internal environments. The coelom separates the body wall
gans and confers the advantage of independence of movementof the
neec tobemoved efficiently over long distances within the body by some
at metabolic processes may be maintained and toxic materials may be
~ﬂaebody This generally takes the form of a mass flow system or

ATORY SYSTEM

)se of a circulatory system is to provide rapid mass flow of materials

' the body to the other place, covering sufficient distances which
covered by diffusion. On reaching their destination the materials
Dass through the walls of the circulatory system into the organs and

s produced must be able to enter the circulatory system,
s of a circulatory system:

ﬁuld the blood.
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fluid is more correctly known - BE -
whick propels it into the arterjes. The arteries open into the body sinuses,
awhere it is driven back into the heart. Distribution of blood to the tissues
orly ‘controlled. Since the blood flows within the sinuses and comes in direct
act with the body tissues, the system is known as open type circulatory
tem. Because the blood is in

large spaces and the heart is weakly muscular,
2 blood pressure can never be very high. This limits the efficiency of the open

d inlarge animals. In insects, gaseous exchange
lace through the tracheal system, so that the circulatory system is not

d with transportion of gases and lacks any respiratory pigment. However,
play an important role in distributing food substances and eliminating

l , thatis why it is not foun

ygenous waste.
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onsists of three chambers, two atria and one ventricle.
mthe lungs is returned to the left atrium throy,
reas the deoxygenated blood from the body is passed

s venosus by the anterior and posterior vena cava. These "‘Buo

separated due to atrial septum in between the right and left
: d to some extent within the ventricle. Since the oxygenated and
. blood are mixed, the circulation is known as incomplete double
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k al view of the mammalian heart and the blood vessels connect
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2 left ventricle is narrower than the right ventricle bee
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19-14.13 Sequence of heart actions involved in one complete heartbeat - the cardiac cycle.

4.11.3 Heart Beats: €

~ The contractions of the heart chambers are known as heart beats which
are rhy thmically and regular. A human normal heart beats 72 times per minute
it rest. These beats are audible and are known as heart sounds.

. During the ventricular systole blood is forced against the closed
AV-valves. This produces the first heart sound LUB, Ventricular systole is followed

y ventricular diastole. The high pressure developed in the aortae, tends to force

ood back towards the ventricles which closes the aortae valves. This impact

back flow against the valves causes the second heart sound DUP. |

ventricular systole is LUB and the ventricular diastole is DU . One
~art beat consists of one systole and one diastole and lasts for abo it
"A defect in one or more of the valves causes a condition known as
aur, which may be detectable as a hissing sound.
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Nie smaller arteries are known as arterioles. Th
capillary ends which regulate the flow of blood into the capillaries.
*ontract, blood is prevented from flowing through the eap!ﬂary

€ contraction of smooth muscle layer in the wall of the arteriole
the arteriole decreasing blood flow through it to a capillary bed. The

oxygenated blood except the pulmonary arteries which earry
, ,)\,tedblood into the lungs for oxygenation. The arteries are deep seated and
t collapse when empty. -
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4.18 2 Functions of Lymphatic system:

- m ::;:‘h‘: Lymphatic vessels actas drainage channels for water and
B et vered hacl = ve leaked away from blood at capillary bed and that must
i Ck to blood circulation, without which death can occur in 24 hours,
B Defence of the body: Microorganisms, foreign cells, cellular debris in the
lymph are removed by macrophages residing in the lymph nodes. These are also the
site for differentiation of the B cells into antibody secreting cells.

} i Absorption and delivery of fats: Lymph capillaries called lacteals penetrate
qe villi of the small intestine where fats are absorbed and delivered to the blood

circulatory system.

14.13.3 Edema:

" Whenever, the tissue fluid accumulates, rather than being drained into the
blood by the lymphatic system, tissues and body cavities become swollen. This
conc tion is known as edema. Any factor that increases the tissue fluid pressure high
nough than normal value can cause excess tissue fluid volume causing edema like

) blood pressure, kidney failure, heart failure etc.

of Edema: - defici: 7. When
is severe dietary protein ency. whe
~ Oneofthe common cause of edema s“s rom blood proteins. Thisreduces the

farved for amino acids, thebody COTRRICC o, 14 to accumulate in body tissues
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Fig.14.20 Atherosclerosis

ries becomc extremely hard and the disease is called arteriosclerosis
rdering of the arteries.

fhe possible causes of atherosclerosis are smoking, hypertensio
o pbesity physical inactivity, a high serum cholesterol level, severe
amily history of arterial disease and possibly an anxious or aggressive
risk of atherosclerosis increases with age.

is severe enough to restrict blood flow. triction ot
ar muacles due to atherosclerosis can cause ang;nl




Thrombus formation: :
o fQ!’mﬂon of blood clot (thrombus) within an intact blood
5 by atherosclerotic pPlaques. The plaques when destroy the en

.,, ‘vessel, platelets gather at the damaged site to hutiate theproeess ~
1€ ue and clot progresses, the lumen of the ¢ aams .

gmwth of the plag

ipletely blocks. Ultimately, the blood supply to the concerned organ is either
_ or prevented. Thus due to the lack of oxygen and nutrieh_t. theﬁmugﬁgf
rget organ is impaired. Thrombus of the coronary artery or carotid artery may
e the death of the victim due to heart attack (myocardial infarction) and stroke.

If a clot dislodges and travels in the blood stream, it is termed as embolus. It
obstruct any small artery such as coronary artery, the out come may ranges from
1a to heart attack.

14.14. ron Thrombosis: w
y fl:arfo(:mnga:;'yblockage of one of the coronary arteries (which supptybleed
the heart muscle) by a thrombus is called coronary thrombosis. 'I‘hiscausesa
1 of the heart muscles to die because it has been deprived of oxygen. Itls
processes involved in coronary heart disease. Sudden blockage c
ary artery can cause acute myocardial infarction.
1 infarction—Heart attu:lk:s' g s
s - . part of heart muscles characterized in mos
It refers to the dzthf;xpﬂi is commonly known as heart attack
vere continuous £ =" C o - artery either by thrombus or embolus.
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f some how micro-organisms are able to penetrate them or lay

‘ ;_mucous membrane, they encounter a second line of ¢
te immune system. It is also non-specific in nature and com
gocytes, antimicrobial proteins, and inflammatory response.

"Pﬁlgocytes are certain type of W.B.C. which can ingest, intern:
y the particles including infectious agents. The short-lived phagocytic cells

( -'nentrophﬂs (polymorphonuclear neutrophils) ingest bacteria ve
he phagocyticcell, the monocyte candevelopintolarge, long-livedn
ig ters) when they reside in various tissues of the body. Macmphages
mdeual microorganisms

onse by “presenting” parts of the
une system. For this reason they




é@ammals anumber of micro—organism’
ry response to infect some large part of the
y certain W.B.Cs. that release substance call

e of the body higher than the normal. Very
- fever contributes to the defense of the body. Itin N
y-organism, facilitates phagocytosis, increases the p
Myspeed up repair of the damaged tissue.

ve Imnmune System:

ive immune system is extremely complex. It produces spe
e against a range of different invading organisms, toi
= and tumor cells. This is the third line of defense whic!
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