Nutrition in Plants

o Todefine nutrition.

» Tounderstand the various modes of nutrition.
Toexplain the autotrophic mode of nutrition.
Toelaborate the conditions necessary for autotrophic mode of nutrition.
To exemplify heterotrophic mode of nutrition.

All living organisms show some basic
characteristics that qualify them to be a part
ofthe living world. They need food, water, air;
they show growth and movement; they are
able to produce their own kind; they age and
die. Of all these characteristics, the most
important factor that helps life to go on is
energy. How would one feel if one has to go
without food for a day? Imagine if the same
happens for a week or more! The organism
will not be able to survive. Thusiin order to
survive, it is important to nourish the body.
This is done through a constant mode of
nutrition or the process of taking in food and
water by living organisms to obtain the
energy required for the daily activities.)
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Obtaining Nourishment
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Different organisms need different kinds of
nutrients for their growth. Animals feed on
smaller animals or they depend on plants for
their food.@'he nutrient requirement of the
human body includes five basic nutrients—
carbohydrates, fats, proteins, vitamins and
minerals:j)in addition to water and roughage.
It is supplied through animal and plant
sources of food. ’

Vegetarian and Non-Vegetarian Disheéi
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MODES OF NUTRITION

Autotrophic Mode

The word autotrophic can be understood as was coined by the
auto—selfand trophos—nutrition. The mode <cientist Charles Reid
of nutrition in which the organism prepares Barnes in 1893.

its own food is called autotrophic mode of
nutrition. Green plants are the only living

organisms that prepare their own food in the \A’V\‘bpl
presence of sunlight and simple raw éhotosyntheSiS is a two-stage process. The

materials like carbon dioxide and water. The first stage is the light reaction wherein the
process, also called photosynthesis, takes sunlight is absorbed by chlorophyll and the

place in the presence of a green pigment  ¢ocond reaction is the dark reaction in which

called chlorophyll. It is present in the leaves .., trapped light is used in the synthesis of

in elliptical structures called chloroplasts. starchDBOth these reactions take place in the

The chlorophyll absorbs the light essential for chlordplast.

the reaction. . ’
Raw materials for photosynthesis:
cunlight e Chlorophyll e Light
CO, + H,0 + Glucose + 0, e Carbondioxide e Water
chlorophyll (carbohydrate ol .
By et The carbon dioxide required for the reaction

(in the leaves) K .
is obtained from the air. It enters the leaf

through the stomata. The apparatus, which
causes opening and closing of stomata
present on the underside of the leaf,
f:omprises of two guard cells. Gheir function
Is to carry out exchange of gases, they give
out oxygen released in the chloroplast as a

‘result of photosynthesis and take in carbon
dioxide.)

c. 5 Guard Cells 4

4 % . - Stomaltal Pore
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Photosynthesis

i Placement of §
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pim: To show that light is necessary for
photosynthesis.

Method: Take a potted plant and destarch its
leaves by keeping itin dark for 2 days. Take a black
ordark paper and cuta simpleIshapeinitby using
astencil. Cover one leaf with this paper. Leave the
setupinsunlightfor4-6hours.

Detach the leaf and test it for presence of starch.
Observation:

Testing Presence of Starch in Leaves
T T VSIS S5 2 s

T e——

Experiment—
Aim: To show that carbon dioxide is necessary for
the process of photosynthesis.

Method: Place a potted plant in absolute dark for a
day. This destarches the plant. Now select a healthy

leaf from the plant. Place potassium hydroxide in a

r coniczi\l flask so that it absorbs all carbon dioxide
from it. Gently take the selected leaf and insert it
into the flask with the help of a split cork. Leave the
plant in the sun for a few hours and test for the
presence of starch.

Observation:

Experiment—

Aim: To prove that chlorophyllis necessary forthe
process of photosynthesis.

Method: Take a variegated leaf from a plant like
coleus, which has been well exposed to sunlight.
Test for the presence of starch and observe the
pattern of blue black colour obtained.

&

\

\  How do the variegated leaves in
crotons prepare their food?

£ F VAR Sfaa
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The other important raw material for
photosynthesis is water. The roots of the
plants absorb water from the soil and
transport it to the leaves of the plant
through channels called xylem.(After th

photosynthetic reaction, the excess water is
expelled from the leaves, again through the
stomata by a process called transpirationxw‘s
the leaves lose water, a suction pressure Is
created which causes more water to be

absorbed by the roots) \A(V\.D D Y

Water Lost by Transpiration

Suction
Pressure

T

Transpiration

Food produced by photosynthesis: The
carbohydrates produced during the process
of photosynthesis are transported to various
parts of the plant body through channels
called phloem. Some of this may be used
immediately while the extra is stored as
starch.
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Xylem and Phloem in Plants

carbohydrates. Chi

Plants also produce proteins and fats besides
ckpeas, pulses and lentils
are all rich sources of plant proteins. These |
proteins are synthesised from simple

carbohydrates using nitrogen and sulphur

absorbed from the soil. Mustard, sesame,
d coconut are rich sources of oils

sunfloweran
and fats.

Quick Review
1. Whatis nutrition?

2. What is the role of chloroplasts in the
plant leaves?

3. What happens in the second stage of
photosynthesis?

4. What is the difference between xylem
and phloem?
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ode Parasitic Plants
hic can be understood
e WO —other and trophosl:nutriti.on.
B netede of nutrition in which t; e orfgam%,m
| Themo - another organl-sm or Its
- gere” SiS called heterotrophic mode of

These plants thrive on the body of another
green plant to obtain nutrition. In 3 parasitic

relationship, it is only the parasitic plant that
benefits, the host plant. Over a period of

~ time, the host plant begins to wither away.
nutf‘t',o Human beings, animals f"md noN-18&{Parasitic plants develop special roots called
I,utritw“- o depend directly or indirectly on}{€ haustoria which penetrate into the tissues of
gree? pllaar;ts for food. The dependenc.e. off>the host plant. It functions to absorb the
gree ophs ON autotrophs for ”Ut”t'_on nutrition prepared bythehostplant.)
heteri?gthe existence of various food chains

le: zfrenvironmej"'fj i

un Is the ultimate
source of energy

" Cuscuta Mistletoe
Parasitic Plants

'1 producers or Autotrophs Heterotrophs

The Flow of Energy in a Food Chain

The parasitic plant— Rafflesia, is the
world's largest flower, and emits an odour
of decaying flesh. A single flower can

weigh up to 10 kilograms with a diameter
ofupto106cm.

TR ¢ QS ae
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Saprophytic Plants

AR ) i . The word saprophyte can be understood as
] PR o ;
H " Interconnected Food Chains in Nature Form a Food Web sapro—rotten and phyton—plants. Thus
HETEROTROPHICNUTR|T|ON|N PLANTS -saprophy:es ar:‘e Zlants thalt obtain their
oo _ ' iti ecayi i
ollo;z:\rophlc pla'nts may be divided into the :stz:lgolzaczgnat,detwigsy s Lot
- '§ Categories, according to their mode .
"Ving nutrition,
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Mucor
Saprophytic Plants

Rhizopus

Q‘ he roots of the saprophytes contain fungi
that are capable of digesting the dead and
decaying matter, which can be converted into
useful material for the plant.)

Mushrooms can also be seen growing on
rotting plant wastes during the rainy season.

Mushroom

AL

-
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 auick Facts Wi/

Fungal spores are always present in air,
waiting for the ideal conditions—warm
temperature and moisture for growth.
This is seen in rainy season when a slice of
bread left outside readily shows fungal

growth.
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Many mushrooms are edible andrelishedasa
delicacy. Yeast is also a form of fungus that is
used in fermenting dosa, idli, bhatura and

cake batters.
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\  What is penicillin? How is it /
X obtained? Where is it used? ’;’
f

Insectivorous Plants

The amazing plants like the venus fly trap and
the pitcher plant are actually carnivorous,
feeding on the insects. They have brilliantly
coloured petals and very strong odours that
attract insects. Venus fly trap flower is very
sensitive to touch and as the insect sits oniit,
it immediately folds, consuming the insect
with the help of digestive enzymes present in

Venus Fly Trap

When the insect sits on the leaf of pitche
plant, it slips into a long tube that contain$

i



the digestive juices. The slippery sides ensure
that the insect cannot crawl out. The lid also
closes further ensuring that the insect is

completely trapped.

; A 'Pit;:her Pan-‘t o
@:b:h iénsec%lvorous plants generally grow in
soils that are deficient in calcium and
nitrogen, as in marshy areas. Though they are
capable of photosynthesis but they

compensate for the nutrition deficit through
theirinsect die'g

The sundew plant leaves have tentacles with
a sticky substance that causes the insect to
stick to it. The sticky substance, also called
mucilage, then digests the insect.

Sundew

Symbiotic Plants

There are many kinds of plants growing in an
area that are competing with each other for
Nourishment. However, there are examples

in nature that show perfect harmony and
living with shared benefits of shelter and
nutrition. Such plants that benefit from each
other are called symbiotic plants. In a symbiotic
relationship, no plant can survive
independent of the other. For example,
certain fungi live in the roots of trees in a
symbiotic system called mycorrhiza. The tree
provides nutrients to the fungus and in return
the fungus absorbs water and mineral salts
from the soil.

Mycorrizal Fungus

Lichens are also symbiotic organisms, often
seen growing as clusters of leaves on rocks or
tree trunks. Lichens are a combination of an
algae that carries out the function of

photosynthesis and a fungus that provides
shelter, water and minerals.

Lichens
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a laboratory test of the soil by expert
the exact amount of nutrient require

B Think &1 Tonk JESSu—— N added tothe s0ﬂ
\ -

\  Rhizobium existing on the root nodules /
\
\ of the pea plant are also an example of
\\symbiotic relationship. Find out how. ;l
\
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REPLENISHING THE LOST NUTRIENTS

Year after year, crops growing on the same
plot of land consume the nutrients from the
soil. Thus, there arises a need to add
fertilisers and manures to the field. @Vhile
manures are naturally made from decaying
plant wastes, fertilisers are chemically
synthesised in laboratries and are enriched in
nutrients like nitrogen, potassium and
phosphoru%The government now advocates

g Key Words
-4

Nutrition The process of taking in food and drink by living organisms.
Autotrophicnutrition The mode of nutrition in which the organism prepares its own food.

Fertilisers and Manure

Transpiration The process by which excess water is expelled through the stomata of the leaves,

Heterotrophic nutrition The mo/“de of nutrition in which the organism depends on another orgénism for
its nutrition.

Food chain The sefies showingthe dependence of one organismon another for food.

Food web Many interconnected food chains together make up the food web.

Parasitic plants The plants which depend on other green plants for their survival.

Saprophytic planés The plants that obtain their nourishment from decaying plants.
Mucilage e CSticky substance on leaves of sundew planQ .

Symbiotic plants Plants that benefit from each other and livein harmony.

Points to Remember

O Rt

V4

* ltisimportant for all organisms to nourish themselves.

* Thechlorophyll presentin the chloroplast on the cells absorb the essential light for photosynthesis.

* Photosynthesis is a two stage process. The light reaction involves the absorption of sunlight whereas|

the dark reaction involves the synthesis of starch.
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vJ

b

i

L



"+ Xylemisresponsible for the transport of water and phloem for food throughout the plant,
The extra food in plantsis stored as starch.

- Parasitic plants develop special roots called haustoria to penetrate the tissue of the host plant.
. Saprophytes derive nutrition from decaying plant matter like rotting leaves.

o Insectivorous plants are very brightly coloured and emit very strong odours to attract insects.
o Symbiotic plants live together sharing shelter and nourishment.

» Manureis made from decaying plant wastes, fertilisers are chemically synthesised in laboratories.

9

A. Tick(v) ih_e correctoptionin each case.

d. _isthe process essential for providing nourishment.
&~ Digestion b. Nutrition
c. Respiration d. Noneofthese
2. Which nutrientis not absorbed directly by the plants? //
a. Carbohydrate b. Protein
& Nitrogen d. Vitamins
3. Photosynthesisisa process.
2~ twostage b. threestage
c. fourstage d. sixstage
4. Lightreactioninvolvesthe absorption of :
a. chlorophyll b. carbondioxide
c. water & sunlight
5. Followingis notafunction of stomata:
_a-toexpel CO, b. toabsorb CO,
c. toexpelexcesswater ~d. toexpelO,
6. The absorption of water by the roots of the plants is due to:
a. gravitational pull ,b’ suction pressure
C. transpiration 4 bothbandc’
7. Followingis asaprophyte:
a. Mistletoe B Mucor
c. Lichen d. Venusflytrap
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B. Fillintheblanks.

1. \&_\hhaphj_cnutrition involves photosynthesis.
Ilis called ﬁfm)\m})

2. The plantstructure containing chlorophy

3. Shapeofchloroplastis
4. Thereare ’hﬁD guard cellsinstomata. -

5. Parastda e plantsthrive on host bodies.
G.SQmph_HﬁL plants obtain nutrition from dead decaying matter.

7. Saprophyticis made of two words_ba,pno__ and

S.Sambmﬁf‘_ plants live together sharing shelter and nourishment.
C. Veryshortanswer questions. _ :
e amd Helenobrophic

Name the two basic modes of nutrition. \JAM}_'DQLILOP"

What is the function of chlorophyll? é’\ abbﬁﬂ,h,b{hb Mlj}d’ MPU@MMM

Whatis light reaction? Abbo’tph'dh 0‘5 dun L‘JXH k“zﬂ c}\lm’tuph | e

Whatis transpiration? fg.v0 - 10 :
hat is the difference between x Iem\sﬁd‘phlo 7

AR e e Y

Name the five basic nutrients required for human body. ff;. NG =7

® ND VA wN R
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Name the raw aterialsrequiredforpho%o_synthe;is. 3
ropngll |
D. Shortanswer quéstions.

Whatis the significance of nutrition for a living body? %“@) -1 |
What are the two stages of photosynthesis? Qg ND. -7
What are the functions of stomata? Pi’ No. -2

What causes absorption of water from the roots? ?-:é,“ne) -{0

Why do insectivorous plants need to feed on insects?%kma \3
How does a saprophyte digest its food? Pg o -1

State the difference between manures and fertilisers. P@ Mo =1 4
8. Whatis mucilage? P% Mo - 1Yy

N v s wN R

E. Longanswer questions.
@ Differentiate between the following with examples.
a. Autotrophsand Heterotrophs
b. Saprophytic and Parasitic plants
c. Symbioticandinsectivorous plants
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@ How will you prove that:

a. Starchis produced as a result of photosynthesis.
b. Chlorophyllis essential for photosynthesis.
3. Replenishingthe soil is necessary. Explain. Pg ‘Mo. =1 b

F. Solvethecrossword.

Clues:

Down

2.Plants that obtain their nutrition
from decaying plant matter.

5. The second stage in photosynthesis.

6. The tissues transporting food in
plants.

7. The tissues transporting water across
the plant body.

8.Symbiotic organisms that are a
combination of algae and fungus.

Across

1. The process of taking in food.

2. The form in which prepared food is stored
by the plants.

3.The pigment present in chloroplast that
traps sunlight.

4. An example of a plant with variegated
leaves.
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