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Diversity of Living World
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Living World
CHAPTER SNAPSHOT

1.4 Bacteria
1.4.1 Milestones in Bacteriology
1.4.2	General characteristic Features of
Bacteria
1.4.3 Ultra structure of a Bacterial cell
1.4.4 Gram staining procedure
1.4.5 Life processes in Bacteria
1.4.6 Reproduction in Bacteria
1.4.7 Economic Importance of Bacteria
1.4.8 Archaebacteria
1.4.9	Cyanobacteria (Blue Green
Algae)
1.4.10 Mycoplasma or Mollicutes
1.4.11 Actinomycetes (Actinobacteria)
1.5 Fungi
1.5.1 Milestones in Mycology
1.5.2 General Characteristic features
1.5.3	Methods of Reproduction in
Fungi
1.5.4 Classification of Fungi
1.5.5 Economic Importance
1.5.6 Mycorrhizae
1.5.7 Lichens

w

w

w
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1.1 Attributes of living organisms
1.1.1 Growth
1.1.2 Cellular structure
1.1.4 Reproduction
1.1.3 Response to Stimuli
1.1.5 Homeostasis
1.1.6 Metabolism
1.2 Viruses
1.2.1 Milestones in Virology
1.2.2 Size and Shape
1.2.3 Characteristic features of Viruses
1.2.4 Classification of Viruses
1.2.5 Tobacco Mosaic Virus (TMV)
1.2.6 Bacteriophage
1.2.7	Multiplication or Life Cycle of
Phages
1.2.8 Viral diseases
1.3 Classification of Living World
1.3.1 Need of Classification
1.3.2 Classification of Living World
1.3.3 Five Kingdom Classification

[1]
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Tobacco Mosaic
Viruses (TMV)

6. Metabolism

5. Homeostasis

4. Response to stimuli

3. Reproduction

2. Cellular structure

1. Growth

Attributes of living
organisms

5. Release

4. Assembly and
Maturation

3. Synthesis

2. Penetration

3. Plantae

2. Protista

1. Monera

Lysogenic Cycle

5. Animalia

4. Plantae

3. Fungi
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4. Animalia

2. Protista

1. Monera

Five Kingdom
R.H Whittaker
(1969)

Classification of Living World

Prions

Four Kingdom
Copeland (1956)
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3. Animalia

2. Plantae

1. Protista

Three Kingdom
(Ernst Haeckel
1866)

Virusoids

Sura’s  XI Std - Botany  Volume - I

1. Adsorption

Lytic Cycle

Life Cycle of Phages

2. Animalia

1. Plantae

Two Kingdom
(Carl Linnaeus
1735)

Viroid
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Viruses are known
to cause disease
in Plants, Animals
and Human beings.

Viral diseases

ur

Virion

Diversity of Living World

CONCEPT MAP

2

Viruses infecting
bacteria.

Bacteriophage

Classification
of
Viruses

Viruses
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Sexual
Reproduction

Asexual
Reproduction

Methods of
Reproduction
in Fungi

Gram –ve
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Deuteromycetes
or Fungi
Imperfecti

Basidiomycetes

Ascomycetes

Zygomycetes

Oomycetes

Classification
of Fungi

Fungi

The symbiotic association between
fungal mycelium and roots of plants
is called as mycorrhizae.

Mycorrhizae

Actinomycetes
(Actinobacteria)

m

The symbiotic association
between algae and fungi
is called lichens.

co

‘Ray fungi’ due to their
mycelia like growth.

Lichens

They are Photosynthetic,
Prokaryotic Organisms.

Cyanobacteria (Blue
Green Algae)
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Transduction

Endospore
Transformation

Conjugation

Sexual
Reproduction

They are primitive
prokaryotes.

Binary fission

Asexual
Reproduction

Reproduction
in Bacteria

Arachaebacteria

They are very small
pleomorphic gram – ve
microorganisms.
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Gram + ve

Gram staining
ssrocedure

Nutrition

Respiration
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Mycoplasma or
Mollicutes



Life processes
in Bacteria
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Ultra structure
of a Bacterial
cell
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MUST KNOW DEFINITIONS
:

Life on earth exists within a complex structure called biosphere.

Growth

:

Growth is an intrinsic property of all living organisms through which they can
increase cells both in number and mass.

Response to stimuli

:

All organisms are capable of sensing their environment and respond to various
physical, chemical and biological stimuli.

Consciousness

:

Animals sense their surroundings by sense organs. This is called consciousness.

Homeostasis

:

Property of self-regulation and tendency to maintain steady state within an external
environment which is liable to change is called homeostasis.

Metabolism

:

The sum total of all the chemical reactions taking aplace in a cell of living organism is
called metabolism.

Cyclosis

:

The movement of cytoplasm is called cytoplasmic streaming or cyclosis.

Virology

:

The study of viruses is called Virology.

Viral genome

:

Each virus possess only one type of nucleic acid either DNA or RNA.

Deoxyviruses and
Ribo Viruses

:

The virus possing DNA are called “Deoxyviruses” whereas those possing RNA are
called “Riboviruses”.

TMV

:

Tabacco Mosaic Virus.

Bacteriophage

:

Viruses infecting bacteria are called Bacteriophages.

Prophage

:

The integrated phage DNA is called Prophage.

Virion

:

Virion is an intact infective virus particle which is non- replicating outside a host cell.

Viroid

:

Viroid is a circular molecule of ssRNA without a capsid.

Virusoids

:

They are the small circular RNAs which are similar to viroids.

Prions

:

They are the causative agents for about a dozen fatal degenerative disorders of the
central nervous system of humans and other animals.

:

Viruses infecting blue green algae are called Cyanophages.

co

ok
s.

ab
o

ur

.s

w

Cyanophages

m

Biosphere

:

The viruses attacking fungi are called Mycoviruses or Mycophages.

Nucleoid (or)
Genophore

:

The genetic material is called nucleoid or genophore or incipient nucleus.

w

Mycoviruses (or)
Mycophages

Bacteria which require CO2 for their growth are called as Capnophillic Bacteria.

Autotrophic Bacteria :

Bacteria which can synthesis their own food are called Autotrophic Bacteria.

Transformation

:

Transfer of DNA from one bacterium to another is called transformation.

Transduction

:

Phage mediated DNA transfer is called transduction.

Generalized
Transduction

:

The ability of a bacteriophage to carry genetic material of any region of bacterial
DNA is called generalized transduction.

w

Capnophilic Bacteria :
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:

The ability of the bacteriophage to carry only a specific region of the bacterial DNA is
called specialised or restricted transduction.

Archaebacteria

:

They are primitive prokaryotes. They are mostly chemoautotrophs.

Cyanobacteria

:

They are popularly called as “Blue green algae” (Cyanophyceae).

Mycoplasma or
Mollicutes

:

They are very small, pleomorphic gram negative microorganisms.

Actinomycetes

:

Actinomycetes are also called ‘Ray fungi’ due to their mycelia like growth.

Mycology

:

The study of fungi is called mycology.

Deuteromycetes or
Fungi Imperfecti

:

The fungi belonging to this group lack sexual reproduction and are called imperfect
fungi.

Mycorrhizae

:

The symbiotic association between fungal mycelium and roots of plants is called as
mycorrhizae.

Lichens

:

The symbiotic association between algae and fungi is called Lichens.

Phycobiont and
Mycobiont

:

The algal partner is called Phycobiont or Photobiont and the fungal partner is called
Mycobiont.

Ascolichen

:

The fungal partner of lichen belongs to ascomycetes, it is called Ascolichen.

Basidiolichen

:

The fungal partner of lichen belongs to basidiomycetes it is called Basidiolichen.

w

w

w
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Specialized
(or) Restricted
Transduction
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Evaluation

3.

Identify the Archaebacterium
(a) Acetobacter
(b) Erwinia
(c) Treponema		
(d) Methanobacterium

[Ans. (d) Methanobacterium]

The correct statement regarding Blue green algae is
(a) lack of motile structures
(b) presence of cellulose in cell wall
(c) absence of mucilage around the thallus
(d) presence of floridean starch

[Ans. (a) lack of motile structures]

ur

4.

5.

.s

Identify the correctly matched pair
Actinomycete
Mycoplasma
Bacteria
Fungi

(a) Late blight
(b) Lumpy jaw
(c) Crown gall
(d) Sandal spike

[Ans. (c) Bacteria-Crown gall]
Differentiate homoiomerous and heteromerous
[HY-2018]
lichens.

w

w

(a)
(b)
(c)
(d)

6.

m

Identify the incorrect statement about the Gram
positive bacteria
(a) Teichoic acid absent
(b) High percentage of peptidoglycan is found in
cell wall
(c) Cell wall is single layered
(d) Lipopolysaccharide is present in cell wall
 [Both (a) and (d) are the incorrect statements]

Write the distinguishing features of monera.
Ans. 1. They are prokaryotic organisms.
2. Cell wall is present and made of peptidoglycan
and mucopeptides.
3. They are unicellular. Eg : Cyanobacteria,
Mycoplasma.

co

2.

7.

8.

Why do farmers plant leguminous crops in crop
rotations/mixed cropping?
Ans. 1. T
 he bacteria rhizobium forms root nodules in the
leguminous crops only and lives in symbiotic
association with the plant.
2. They help to convert atmospheric nitrogen to
nitrate salts in the soil thereby adding to soil
fertility.
3. Hence growing leguminous crops in crop
rotations / mixed cropping helps to maintain
fertility of the soil.

ok
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Which one of the following statement about virus
is correct?
(a) Possess their own metabolic system.
(b) They are facultative parasites
(c) They contain DNA or RNA
(d) Enzymes are present

[Ans. (c) They contain DNA or RNA]

ab
o

1.

w

Ans.

Homoiomerous
Lichens
Algal cells are evenly
distributed in the
thallus.

Heteromerous Lichens
A distinct layer of algae
and fungi present in the
thallus.

orders@surabooks.com

9.

Briefly discuss on five kingdom classification. Add
a note on merits and demerits.
Ans. R.H.Whittaker proposed five kingdom classification
in the year 1969.
Kingdoms :

Monera

Protista

Fungi
Plantae

Cell type

Level of
organization

Cell wall

Present
(made up of
Prokaryotic Unicellular
Peptidoglycan
and
Mucopeptides)
Present in
some (made up
Eukaryotic Unicellular
of cellulose),
absent in others
Present (made
Eukaryotic Tissue/organ up of chitin or
cellulose)
Present (made
Eukaryotic Tissue/organ
up of cellulose)

Animalia Eukaryotic

Tissue/organ/
absent
organ system

Merits :
1. Classification is based on the complexity of cell
structure and organization of thallus.
2. Based on the mode of nutrition.
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2. Based on morphology :
(i) Leprose (a distinct fungal layer is absent)
(ii) Crustose
- Crust like
(iii) Foliose
- Leaf like
(iv) Fruticose -	Branched pendulous shrub
like
3. Based on algal cells distribution :
(i) Homoiomerous -	
Algal cells evenly
distributed in the
thallus.
(ii) Heteromerous
-	
Distinct layer of
algae and fungi
present.
4. Based on fungal partner:
(i) Ascolichen
-	
Fungal partner is a
ascomycete.
(ii)	Basidiolichen
-	
Fungal partner is a
schizomycetes.
Economic importance :
1. Lichens secrete organic acids like Oxalic acids,
helps in weathering of rocks, they act as pioneers
in Xerosere.
2. Sensitive to air pollutants (sulphur-di oxide) and
considered as pollution indicators.
3. Usnic acid produced from lichens show
antibiotic properties.
4. Dye present in litmus paper (acid base indicator
in labs) is got from Roccella montagnei.

ur
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3. Separation of fungi from plants.
4. Shows the phylogeny of the organisms.
Demerits :
1. Monera and protista accommodate both
autotrophic and heterotrophic organisms, cell
wall lacking and cell wall bearing organisms thus
making these two groups more heterogeneous.
2. Viruses not included in the system.
10. Give a general account on lichens.
Ans. 1.	
The symbiotic association between algae and
fungi is called lichens.
2. The algal partner is called phycobiont, and the
fungal partner is called mycobiont.
3. Algae provide nutrition for fungal partner and fix
the thallus to the substratum through rhizinae.
They reproduce by akinetes, aplanospore etc.,
Mycobionts produce ascocarps during sexual
reproduction.
Classification :
1. Based on the habitat :
(i) Corticolous (on Bark)
(ii) Lignicolous (on Wood)
(iii) Saxicolous (on Rocks)
(iv) Terricolous (on Ground)

ok
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Botany Long Version Questions

w

Long Version Evaluation

w

Q.No. 1 to 10 Refer Evaluation.

w

11. Explain the asexual reproduction in Rhizopus.
Ans. Reproduction:
Rhizopus reproduces by asexual and sexual methods.
Asexual reproduction:
1. During
favorable
conditions,
erect
sporangiophores are produced exactly opposite
to the region of formation of rhizoids of the
mycelium.

orders@surabooks.com

(for pure science Group)

2. The sporangiophores are unicellular, unbranched
and multinucleate structures which bear bag like
structure called sporangia.
3. Each sporangiophore bears a single sporangium.
4. Sporangium possesses a sterile region in the
centre called columella.
5. Spores are produced around the columella.
6. When the sporangial wall breaks, the columella
collapses and the spores are dispersed.
7. When the spores fall on a suitable substratum
they germinate and produce new mycelia.
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Formation of progametangium:
1. The first step is the formation of special hyphae
called zygophores.
2. The tips of the two zygophores swell to form
progametangia.
3. Further, a septum is formed near the tip of each
progametangium and results in the formation of
a terminal gametangium and a suspensor cell.
Formation of zygosphore:
1. The two gametangia fuse, and this is followed by
plasmogamy and karyogamy.
2. The fusion of nuclei results in the formation of a
diploid zygospore.
3. Many nuclei belonging to opposite strains
(+ or –) pair and fuse to form many diploid
nuclei.
Formation of zygosporangium:
1. The zygospore enlarges and develops an outer
thick dark and warty layer called exine and
inner thin layer called intine.
2. After the resting period the nuclei of zygospore
undergo meiosis.
zygospore
germinates
to
form
3. The
sporangiophores and the zygosporangium
contain mixture of (+) and (–) spores.
4. When the spores fall on a suitable substratum,
they germinate to produce mycelium.

Rhizopus

‘_’ Strain

.s

‘+’ Strain

ur
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12. Mention the steps involved in the sexual
reproduction of Rhizopus.
Ans. Sexual reproduction:
1. Sexual reproduction is present and takes place
through gametangial copulation.
2. Most of the species are heterothallic but Rhizopus
sexualis is homothallic.
3. There is no morphological distinction between
the two sexual hyphae although physiologically
they are dissimilar.
4. Since physiologically dissimilar thalli (hyphae)
are involved in sexual reproduction, this
phenomenon is called heterothallism.
5. Mycelia which produce gametangia are of
opposite strains (+) or (–).

ok
s.

Rhizoids

co

m

Sporangiophore



Sporangium
(+ or –)
A sexual
reproduction

w

w

Progametangium

w

Spores
(+ or –)

RHIZOPUS
(n)
Mycelium (+)
Mycelium (–)

Zygospore

Zygosporangium

Spores
Spores (–)
(+)
Sporangium
(–)

osis

Mei

orders@surabooks.com

Progametangium
(–)
Sexual
reproduction

Gametangium
(+)

Gametangium
(–)

Sporangium
(+)

Gametangial copulation - Rhizopus

Progametangium
(+)

Zygospore
(2n)

Life cycle of Rhizopus
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13. Write outline the life cycle of Agaricus.

3. Tertiary mycelium: The tertiary mycelium is
found in the fruit body called basidiocarp. Each
cell of the hyphae posssess a cell wall made up
of chitin and cell organelles like mitochondria,
golgibodies, Endoplasmic reticulum etc., are
also present.

Ans.
basidiospores
(+)
basidiospores
(-)

monokaryotic
mycelium (+)

somatogamy

monokaryotic
mycelium (-)

Plasmogamy

meiosis

m

Sura’s  XI Std - Botany  Volume - I

16. Differentiate oidium and Chlamydospore.

dikaryotic cell

basidia with
diploid nucleus (2n)
( Karyogamy)

No.

AGARICUS

Oidium

The hypha divide and
develop into spores are
called oidia or oidium.
Produced by asexual
reproduction
Eg: Erysiphe

2.

Chlamydospore

Thick walled resting
spores are called
chlamydospores.
Produced by asexual
reproduction
Eg: Fusarium

ok
s.

secondary
mycelium

Dikaryotisation

1.

basidiocarp
rhizomorph

co

Ans.

17.	Name the fungal group which possess dolipore
septum.
Ans. Basidiomycetes is the fungal which possess dolipore
septum.

Rhizopus

Life Cycle of Agaricus

ab
o

14. What is Sterigma?
Ans. Sterigmata is a small stalk that bears a conidia.
Conidium
Sterigma
Metula

ur

Ramus

Conidiophore

.s

Conidia formation - Penicillium

15.	Name the types of mycelium found in Agaricus.
Ans. The thallus is made up of branched structures called

w

hyphae. A large number of hyphae constitute the
mycelium.

18. Mention the diseases caused by fungi in plants.
Ans.

No.
1.
2.
3.

1. Primary mycelium: The primary mycelium
develops from the germination of basidiospore.
It is septate, uninucleate and haploid. It is also
called monokaryotic mycelium.

4.

w

w

Types of mycelium:

2. Secondary mycelium: Fusion of two primary
mycelium of opposite strains give rise to
secondary mycelium or dikaryotic mycelium.
The dikaryotic mycelium develops into hyphal
cords called Rhizomorphs. and perennates the
soil for a long period.

orders@surabooks.com

Dolipore septum

5.
6.

Name of the
disease
Blast of Paddy
Red rot of
sugarcane
Anthracnose of
Beans
White rust of
crucifers
Peach leaf curl
Rust of wheat

Causal organism
Magnaporthe grisea
Colletotrichum
falcatum
Colletotrichum
lindemuthianum
Albugo candida
Taphrina deformans
Puccinia graminis
tritici

19.	Give two examples for mycorrhizae forming
fungi.
Ans. 1. Pisolithus tinctorius
2. Oidiodendron
3. Gigaspora
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20. Differentiate Gram positive and Gram negative bacteria.
Ans.

Gram positive Bacteria
Thick layered with 0.015μm0.02μm
Rigid due to presence of
Peptidoglycans

Rigidity of cell wall

3.

Chemical composition

Peptidoglycans-80%
Polysaccharide-20% Teichoic
acid present

4.
5.
6.
7.
8.
9.
10.

Outer membrane
Periplasmic space
Susceptibility to penicillin
Nutritional requirements
Flagella
Lipid and lipoproteins
Lipopolysaccharides

Absent
Absent
Highly susceptible
Relatively complex
Contain 2 basal body rings
Low
Absent

the

Correct Answers

3.

1 MARK

ur

Choose

ab
o

Additional

ok
s.

2.

(a) Dimitry Ivanowsky

w

(c) F.W. Twort		


(b) M.W. Beijierink

Which gram negative bacterium caused duodenal
and gastric ulcers?
(a) Helicobacter Pylori
(b) Helicobacter Vibrio
(c) E.Coli			
(d) Haemophillus [Ans. (a) Helicobacter Pylori]

6.

Which one of the following bacterium can cause
crown gall disease in plants?
(a) Bacillus
(b) Clostridium
(c) Agrobacterium tumefaciens
(d) E.Coli [Ans. (c) Agrobacterium tumefaciens]

(d) Edward Jenner
[Ans. (b) M.W. Beijierink]

Which one of the following is not the characteristic
[Govt. MQP-2018]
feature of cyanobacteria?
(a) they are multicellular

(b) they form colonies
(c) they form blooms in polluted water bodies
(d) they can fix atmospheric nitrogen


[Ans. (a) they are multicellular]

orders@surabooks.com

(b) Use of RT
(d) Reproduction
[Ans. (d) Reproduction]

5.

the

w

2.

for

used for classification of

Which feature do not possess by Basidiomycetes?
(a) Clamp connection
(b) Club Fungi
(c) Dolipore septum
(d) Lack sexual reproduction

[Ans. (d) Lack sexual reproduction]

Who had defined the infectious agent in tobacco
leaves as contagium vivum Fluidum? [Firt Mid-2018]

w

1.

options

Identify the criteria not
viruses?
(a) –ss or – ds		
(c) (+) RNA or (–) RNA


4.

.s

I. Choose the Correct
below Questions:

Gram negative Bacteria
Thin layered with 0.0075μm–
0.012μm thick
Elastic due to presence of
lipoprotein-polysaccharide
mixture
Peptidoglycans-3 to 12%
rest is polysaccharides and
lipoproteins. Teichoic acid
absent
Present
Present
Low susceptible
Relatively simple
Contain 4 basal body rings
High
Present 2

m

Characteristics
Cell wall

co

No.
1.
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2.

Fusion of both morphologically and physiologically
dissimilar gametes called ______
[QY-2018]
(a) Isogamy			
(b) Anisogamy
(c) Oogamy			
(d) Syngamy

[Ans. (b) Anisogamy]

3.

The integrated phage DNA is called ______.

[HY-2018]
(a) prophage		
(b) bacteriophage
(d) mycophage
(c) cyanophage		

[Ans. (a) prophage]

4.

Earth was formed ______ billion years ago.
(a) 4.6
(b) 5.5
(c) 4
(d) 3

[Ans. (a) 4.6]

Which one of the following is a rod-shaped bacteria?
(b) Bacillus
(a) Coccus			
(c) Spirillum		
(d) Vibrio

[Ans. (b) Bacillus]
Who discovered the transformation process?
(a) Griffith			
(b) Ehrenberg
(c) Pasteur			
(d) Hooke

[Ans. (a) Griffith]
Which of the following is called ‘true bacteria’?
(a) Archaebacteria
(b) Eubacteria
(c) Methanobacterium (d) Halobacterium
[Ans. (b) Eubacteria]

10. Which is the fastest growing cyanobacteria?
(a) Halobacterium
(b) Methanobacterium
(c) Spirulina		
(d) Thermoprotens
[Ans. (c) Spirulina]

5.

A virus with dsDNA is called as ______.
(a) Parvo viruses
(b) Toga viruses
(c) Adeno viruses
(d) Retro viruses

[Ans. (c) Adeno viruses]

6.

______ is a sexual method of reproduction.
(a) Binary fission
(b) Budding
(c) Conidia			
(d) Gametangial contact

[Ans. (d) Gametangial contact]

ab
o

11. Which one of the following organisms completely
lacks a cell wall?
(b) Archaebacteria
(a) Eubacteria		
(d) Mycoplasma
(c) Fungi			

[Ans. (d) Mycoplasma]

m

8.

11

co

7.

➠ Chapter 1 ➠ Living World

ok
s.
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ur

12. Who introduced the Gram staining method?
(a)	Bergy			
(b) Christian Gram
(c) Ehrenberg		
(d) Lederberg

[Ans. (b) Christian Gram]

.s

13. Who discovered plasmid ?
(a) David			
(b) Koch
(c) Joshua Lederberg
(d) Griffith

[Ans. (c) Joshua Lederberg]

w

w

14. Who is the Father of Indian Mycology?
(a) P.A. Micheli		
(b) Sir Edwin John Butler
(c)	Blackley			
(d) Raper

[Ans. (b Sir Edwin John Butler)]

II. Choose the Correct
below Fill in the blanks:

Approximate number of capsomeres in TMV is
______.
[QY-2018]
(a) 3120 			
(b) 1203
(c) 2130 			
(d) 3021 [Ans. (c) 2130]

w

1.

options for the

orders@surabooks.com

7.

Vaccination for small pox was discovered by ____.
(a) d’ Herelle		
(b) Edward Jenner
(c) Robert Gallo		
(d) F.W. Twort

[Ans. (b) Edward Jenner]

8.

1 Nanometer =______.
(a) 109 meter		
(b) 10–9 meters
8
(c) 10 meters		
(d) 10–6 meters

[Ans. (b) 10–9 meters]

9.

Size of TMV =______.
(a) 300 × 200 nm
(c) 300 × 20 nm		


(b) 30 × 20 nm
(d) 280 × 40 nm
[Ans. (c) 300 × 20 nm]

10. Viruses were classified into seven classes by _____.
(a) David Baltimore
(b) Twort
(c) Ehrenberg		
(d) Alexopoulos

[Ans. (a) David Baltimore]
11. TMV has a molecular weight of ______Daltons.
(a) 39 × 106			
(b) 38 × 105
7
(c) 39 × 10 		
(d) 39 × 1010

[Ans. (a) 39 × 106]
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23. The base plate of T4 phage has ______ tail fibres.
(a) 5
(b) 4
(c) 6
(d) 8

[Ans. (c) 6]

13. Mad cow disease is caused by ______.
(a) Prions			
(b) Virion
(c) Viroid			
(d) Phage

[Ans. (a) Prions]

24. Lysozyme is secreted by phage during ______ .
(a) Adsorption		
(b) Synthesis
(c) Penetration		
(d) Maturation

[Ans. (c) Penetration]

26. ______is a disease affecting animals.
(b) Anthrax
(a) Scab			
(d) Canker
(c) Ring rot			

[Ans. (b) Anthrax]
27. ______is found in corolloid roots of Cycas.
(b) Nostoc
(a) Dermacarpa
(d) Chara
(c) Scytonema		

[Ans. (b) Nostoc]

ab
o

16. Founder of modern Bacteriology______.
(b) Griffith
(a) Koch 		
(d) Gram[Ans. (a) Koch]
(c) Lederberg		

______ is a capnophilic bacteria.
(a) Campylobacter
(b) Chlorobium
(c) Chromatium		
(d) Clostridium

[Ans. (a) Campylobacter]

co

15. The classification published in recent times was
given by ______.
(b) Ruggerio et al
(a) Carl Woese		
(d) Copeland
(c) Whittaker		

[Ans. (b) Ruggerio et al]

25.

ok
s.

14. ______is considered to be a new kindgom.
(b) Chromista
(a) Protista			
(c) Monera			
(d) Plantae

[Ans. (b) Chromista]

m

12. TMV has approximately ______capsomeres.
(a) 2030			
(b) 2130
(d) 2000[Ans. (b) 2130]
(c) 2330			

ur

17. Bacteria was first discovered by a ______ scientist.
(b) Dutch
(a) German 		
(c) French			
(d) American
[Ans. (b) Dutch]

18. ______ are obligate aerobes.
(a) Streptococcus
(b) Clostridium
(c) Micrococcus
(d) E. Coli

[Ans. (c) Micrococcus]

.s

19. Griffith demonstrated transformation in ______.
(a) 1928			
(b) 1930
(c) 1975 			
(d) 1900 [Ans. (a) 1928]

w

w

w

20. Food poisoning is caused by ______.
(a) Yersinia			
(b) Clostridium
(c) Treponema 		
(d) Vibrio

[Ans. (b) Clostridium]
21. ______ was awarded a Nobel prize for his work
on TMV.
(a) Jenner			
(b) Mayer
(c) W.M. Stanley
(d) Robert Gallo

[Ans. (c) W.M. Stanley]
22. ______ shows cuboid symmetry.
(a) TMV			
(b)	Bacteriophage
(c) Herpes virus		
(d) Influenza

[Ans. (c) Herpes virus]

orders@surabooks.com

28. A marine cyanobacterial species______.
(b) Gloeocapsa
(a) Trichodesmium
(d) Cycas
(c) Nostoc 		

[Ans. (a) Trichodesmium]

29. The organisms isolated from pleural fluid of cattle
______.
(b) Virus
(a) Actinomycetes
(d) Mycoplasma
(c) Phage			

[Ans. (d) Mycoplasma]
30. Nitrogen fixation in non leguminous plants is
done by______.
(b) Alnus
(a) Rhizobium		
(c) Frankia			
(d) Streptomyces

[Ans. (c) Frankia]

31. ______is considered as founder of mycology.
(b) Webster
(a) P.A. Micheli
(c)	Blackley			
(d) Ainsworth

[Ans. (a) P.A. Micheli]
32. Spermatization is a sexual mode of reproduction
in ______.
(b) Neurospora
(a) Rhizopus
(d) Penicillium
(c) Ascomycetes

[Ans. (b) Neurospora]
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43. Growth in plant is ______ .
(b) Unlocalized
(a) Diffusable		
(c) Limited			
(d) Life long

[Ans. (d) Life long]

34. A plant growth promoter got from fungi is ______.
(a) Rennet			
(b) Gibberellin
		
(d) Griseofulvin
(c) Ergot

[Ans. (b) Gibberellin]

44. Organisms grow by ______ .
(a) cell division		
(b) spore formation
(c) fragmentation
(d) vegetative propagation [Ans. (a) cell division]

36. ______are considered as pollution indicators.
(a) Mycorrhiza		
(b) Actinomycete
(c) Lichens			
(d) Cyanobacteria

[Ans. (c) Lichens]

co

46. ______ do not grow.
(a) Living organisms
(c) Dead organisms


(b) Microorganisms
(d) All the above
[Ans. (c) Dead organisms]

47. ______ multiply and spread very fast by producing
millions of asexual spores.
(a)	Bacteria			
(b) Pteridophytes
(c) Fungi			
(d) Sea weeds

[Ans. (c) Fungi]

ab
o

37. Living organisms constitute ______ .
(a) Living world		
(b) Non-living world
(c) Animal kingdom
(d) Plant kingdom

[Ans. (a) Living world]

45. Increase in body mass is considered as ______ .
(b) homeostasis
(a) cell division		
(c) reproduction		
(d) growth

[Ans. (d) growth]

ok
s.

35. Monotropa derives nutrition by______.
(a) Root Nodules
(b) Lichens
(d) Roots
(c) Mycorrhizae		

[Ans. (c) Mycorrhizae]

m

33. Sac fungi refers to______.
(b) Zygomycetes
(a) Ascomycetes		
(c)	Basidiomycetes
(d) Deuteromycetes

[Ans. (a) Ascomycetes]

ur

38. Living thing is otherwise called as ______ .
(a) Organ			
(b) Organelle
(c) Organism		
(d) Cell

[Ans. (c) Organism]

.s

39. Living things are made of ______ .
(a) Organisms		
(b) Atoms
(c) Organs			
(d) Cells[Ans. (d) Cells]

w

40. Sum total of constructive reactions is called as
______ .
(a) Anabolism		
(b) Catabolism
(c) Metabolism		
(d) Embolism

[Ans. (a) Anabolism]

w

w

41. Sum total of destructive reactions is called as
______ .
(a) Metabolism		
(b) Catabolism
(c) Embolism		
(d) Anabolism

[Ans. (b) Catabolism]
42. A multicellular organism grows by ______ .
(a) budding			
(b) cell division
(d) spore formation
(c) fission			
[Ans. (b) cell division]

orders@surabooks.com

48. Some fungi, filamentous algae and the protonema
of mosses multiply by ______ .
(a) fission			
(b) fertilization
(c) pollination		
(d) fragmentation

[Ans. (d) fragmentation]
49. Yeast and Hydra reproduce by ______ .
(a)	Budding			
(b) Fission
(c) Spore formation
(d) Vegetative propagation
[Ans. (a) Budding]

50. ______ is the building block of all living things.
(a) Cells			
(b) Organs
(c) Atoms			
(d) Compounds

[Ans. (a) Cells]
51. ______ is a basic unit of life.
(a) Atoms			
(b) Compounds
(c) Soils			
(d) Cell [Ans. (d) Cell]
52. Detection of changes in their living place by
organisms is called ______ .
(b) Consciousness
(a) Interactions		
(c) Autotropic		
(d) Meterotropic

[Ans. (b) Consciousness]
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63. A bacterial cell is covered by ______ .
(a) glycocalyx		
(b) flagellin
(c) chitin			
(d) peptidoglycan
[Ans. (a) glycocalyx]

54. Viruses that cause diseases in fungi are called
______ .
(a) Cyanophages
(b)	Bacteriophages
(d) Mycophages
(c) Lactophages		

[Ans. (d) Mycophages]

64. Disease causing organisms are called as ______ .
(b) pathogens
(a) organisms		
(c) recipients		
(d) decomposers

[Ans. (b) pathogens]
65. Bacterial photosynthesis differs from higher
plants in evolution of ______ .
(a) Oxygen			
(b) Hydrogen sulphide
(c) Hydrogen		
(d) CO2

[Ans. (a) Oxygen]

56. The cancer causing viruses are also called _____ .
(a) Oncogenic viruses (b) Corona viruses
(c) HIV			
(d) Mycoviruses

[Ans. (a) Oncogenic viruses]

co

66. The study of Bacteria is called ______ .
(a) Virology			
(b) Mycology
(c) Physiology		
(d)	Bacteriology

[Ans. (d) Bacteriology]

67. Bacteria were first discovered by ______ .
(a) Ehrenberg		
(b) Leeuwenhoek
(d)	Bergy
(c) Koch			

[Ans. (b) Leeuwenhoek]

ab
o

57. The term bacteria was first used by ______ .
(b) Pasteur
(a) Stanley			
(c) Hooke			
(d) Ehrenberg

[Ans. (d) Ehrenberg]

ok
s.

55. Virus that infects bacteria is called ______ .
(a) Mycophage		
(b) Lactophage
(d) Cyanophage
(c)	Bacteriophage

[Ans. (c) Bacteriophage]

m

53. Bacteriophage varies in size from ______ .
(a) 10-100nm (b)
1-10nm
(c) 50-500nm (d)
20-40nm

[Ans. (a) 10-100nm]

58. Bacterial cell wall contains ______ .
(a) peptidoglycan
(b) glucose
(c) flagellin			
(d) chitin

[Ans. (a) peptidoglycan]

.s

ur

59. ______ is a thermophilic gram negative bacteria.
(a) Rhizobium		
(b) Salmonella
(c) Pseudomonas
(d) Thermus aquaticus

[Ans. (d) Thermus aquaticus].

w

60. Actinomycetes are also called ______
(a) Ray fungi		
(b) Liverworts
(c) Hyphae		
(d) Pileus

[Ans. (a) Ray fungi]

w

w

61. Extra chromosomal self-replicating DNA
segments called ______ .
(a) CDNA			
(b) rDNA
(c) Plasmid			
(d) RNA

[Ans. (c) Plasmid]

62. An example of photoautotrophic bacteria is ____ .
(a) Nitrosomonas
(b) Nitrobacter
(c) Chlorobium		
(d) Spirillum
[Ans. (c) Chlorobium]
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68. Dermatophytes are fungi which cause infection in
the ______ .
(a) head			
(b) foot
(d) nail [Ans. (c) skin]
(c) skin			
69. ______ is the branch of science that deals with the
study of fungi.
(a) Phycology		
(b) Oncology
(c) Mycology		
(d) Psychology

[Ans. (c) Mycology]
70. The fungal cell wall is made up of ______ .
(a) cellulose			
(b) peptidoglycan
(c) pectin			
(d) chitin

[Ans. (d) chitin]

71. A completely closed ascocarp is called ______ .
(a) cleistothecium
(b) perethecium
(c) apothecium		
(d) pseudothecium

[Ans. (a) cleistothecium]
72. ______ is a edible fungus.
(a) Aspergillus		
(b) Claviceps
(c) Agaricus			
(d) Penicillium

[Ans. (c) Agaricus]
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Identify the correct statements from the below
about “Gram negative bacteria”.
(I) Thin layered with 0.0075 mm - 0.012 mm thick.
(II) Rigid due to presence of peptidoglycans.
(III) Elastic due to presence of lipoproteinpolysaccharide mixture.
(IV) Contain 4 basal body rings.
(a) I, II and III only
(b) I, III and IV only
(c) I, II and IV only
(d) II, III and IV only

[Ans. (b) I, III and IV only]
Identify the correct statements from the below
about “Actinomycetes”.
(I) Actinomycetes are also called ‘Ray fungi’
(II) Produce an aerial mycelium.
(III) Their DNA contain high guanine and cytosine
content.
(IV) It’s also called as Actinobacteria
(a) I, II and III only
(b) I, III and IV only
(d) I, II and IV only
(c) II, III and IV only

[Ans. (b) I, III and IV only]

Identify the correct statements from the following
about “T4 bacteriophage”.
(I) T4 phage is rod shape.
(II) Consist of 2000 identical subunits.
(III) T4 phage is tadpole shape.
(IV) Consists of head, collar, tail, base plates and
fibers.
(a) II, III and IV only
(b) I, II and III only
(c) I, III and IV only
(d) I, II and IV only

[Ans. (a) II, III and IV]

IV. Identify

the wrong statements

:

1.

Identify the wrong statement from the below.
(a) The viruses possessing DNA are called Deoxy
viruses.
(b) Majority of animal and bacterial viruses are
DNA viruses.
(c) HIV possess DNA
(d) Cauliflower mosic virus possess DNA.

[Ans. (c) HIV possess DNA]

2.

Identify the wrong statement from the below
about ‘Cyanobacteria’.
(a) Cyanobacteria are popularly called as “Blue
green algae”.
(b) Most of them are fresh water and few are marine.
(c) Cyanobacteria found in different habitats.
(d) Cyanobacteria decrease the level of free oxygen
in atmosphere.
[Ans. (d) Cyanobacteria decrease the level of free

oxygen in atmosphere]

3.

Identify the wrong statement from the below
about ‘Fungi’.
(a) Fungi produce antibiotics like penicillin.
(b) Fungi cause food poisoning due to the production
of toxins.
(c) Fungi do not cause diseases in Human Being.
(d) Fungi provide delicious and nutritious food
called mushrooms. 
[Ans. (c) Fungi do not

cause diseases in Human Being]

4.

Identify the wrong statement from the below
about “Frankia”.
(a) Frankia is a symbiotic actinobacterium.
(b) It produces root nodules.
(c) It fixes nitrogen in leguminous plants.
(d) It produce multicellular sporangium.
 [Ans. (c) It fixes nitrogen in leguminous plants]

.s

w

Identify the correct statements from the following
about “Fungi”.
(I) The word “Fungus” is derived from Latin
meaning “Mushroom”.
(II) Study of fungi is called mycology.
(III) They exist in unicellular or multicellular forms.
(IV) Alexander Fleming is consider as founder of
mycology.
(a) I, II and III only
(b) II, III and IV only
(c) I, III and IV only
(d) I, II and IV only

[Ans. (a) I, II and III only]

w

w

4.

m

Identify the correct statements from the below
about “bacterial genome”.
(I) Nucleoid
(II) Contains histone
(III) Linear
(IV) Absence of nuclear membrane
(a) I and IV only		
(b) I and II only
(c) III and IV only
(d) All the above

[Ans. (a) I and IV only]
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Statements:
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o
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the correct
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5.

Identify the wrong statement from the below
about diagram “Mycoplasma”.

3.

1.
2.
3.
4.

m

4.

ur

Identify the wrong statements from the below
about “Importance of Mycorrhizae”.
(a) Helps to derive nutrition.
(b) Does not improve the availability of minerals.
(c) Provides drought resistance to plants.
(d) Protects roots from the attack of plant pathogens.
[Ans. (b) Does not improve the availability of
minerals]

w

the following

:

w

V. Match
1.
2.
3.
4.

w

1.

(a)
(b)
(c)
(d)

C.G.Ehrenberg (i)	Bacterial transformation
Christian Gram (ii)	Bacterium
David H. Bergy (iii) Gram staining method
Fredrick Griffith (iv) Bergey’s manual
1
2
3
4
ii
iii
iv
i
i
ii
iii
iv
ii
iv
i
iii
iii i
ii
iv

[Ans. (a) 1 - ii, 2 - iii, 3 - iv, 4 - i]
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(i)
(ii)
(iii)
(iv)

2
i
ii
iii
iv

(i)
(ii)
(iii)

4.

Nitrifying Bacteria

(iv)

1
iv
i
iv
iii

2
iii
ii
i
i

3
ii
iii
ii
ii

the

Yeast
Mush rooms
Rennet
Penicillin

4
iii
iv
ii
ii
[Ans. (a) 1 - ii, 2 - i, 3 - iv, 4 - iii]

Sulphur Bacteria
Iron Bacteria
Hydrogen Bacteria

VI. Identify
reason:
1.

3
iv
iii
i
i

1.
2.
3.

(a)
(b)
(c)
(d)


.s

7.

(a)
(b)
(c)
(d)


1
ii
i
iv
iii

ab
o

(a) Alexander Fleming discovered penicillin.
(b) Penicillin used in the world war II.
(c) In the form of yellow powder saved lives of
soldier.
(d) E.J. Butler also involved in the discovery of
penicillin. [Ans. (d) E.J. Butler also involved

in the discovery of penicillin]

Nutritious food
Single celled fungus
Antibiotics
Coagulation of milk

ok
s.

DNA Strand

Identify the wrong statements from the below
about diagram “Penicillin”.

➠ Living World

1. Zygomycetes
(i) Imperfect fungi
(ii) Club fungi
2. Ascomycetes
3.	Basidiomycetes (iii)	Bread mold fungi
4. Deuteromycetes (iv) Sac fungi
1
2
3
4
ii
iii
(a) iv i
ii
i
(b) iii iv
(c) i
ii
iii
iv
(d) iii ii
iv
i

[Ans. (b) 1 - iii, 2 - iv, 3 - ii, 4 - i]

Ribosome

6.

Volume - I ➠ Chapter 1

2.

Cell membrane

(a) Mycoplasma lack cell wall
(b) Mycoplasma appears like “Fried egg” in culture
(c) It cause disease in animals and plants
(d) Mycoplasma are very large organism
[Ans. (d) Mycoplasma are very large organism]
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Nitrosomonas
Hydrogenomonas
Ferrobacillus
ferrooxidans
Thiobacillus
thiooxidans

4
i
iv
iii
iv
[Ans. (a) 1 - iv, 2 - iii, 3 - ii, 4 - i]
correct

assertion

and

Assertion (A) :	Major red tide incident in florida
in the year 1982 killed hundreds
and thousands of fishes.
Reason (R)

:	
Red tide is caused by toxic
Bloom
of
Dinoflagellates
like Gymnodinium breve and
Gonyaulax tamarensis.
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2.

Identify the parts marked as A, B, C and D for the
below diagram “Conidia formation - Penicillium”.

(a) (A) is correct and (R) explains (A)
(b) (A) is correct, (R) is wrong
(c)	Both (A) and (R) are wrong
(d) (A) is wrong (R) is correct

[Ans. (a) (A) is correct and (R) explains (A)]

B
C

D

Assertion (A) :	Prokaryote takes a joy ride on
polar bear.
Reason (R)

Assertion (A) :	
The history of world war
II recorded the use of penicillin.
Reason (R) :	Penicillin is an antibiotic, used
in the form of yellow powder to
save lives of soldiers.
(a) (A) is correct and (R) explains (A)
(b) (A) is wrong and (R) is correct
(c)	Both (A) and (R) are wrong
(d) (A) is correct and (R) is wrong

[Ans. (a) (A) is correct and (R) explains (A)]

B
C
D
Metula
Ramus
Conidium
Sterigma Metula
Ramus
Sterigma Conidium Metula
Metula
Penicillin Sterigma
[Ans. (b) A-Conidium, B-Sterigma
c-Metula, d-Ramus]



Identify the parts marked as A, B, C and D for the
below diagram “V.S. of peritheium”.

3.

A

B
C
D

VIII. Identify

ur

ab
o

3.

(a)
(b)
(c)
(d)

A
Sterigma
Conidium
Ramus
Conidium

ok
s.

:	Cynobacterium is a prokaryotic
organism, grows on the fur of a
polar bear.
(a) (A) is wrong and (R) is correct
(b)	Both (A) and (R) are wrong
(c) (A) is correct and (R) explains (A)
(d) (A) is correct and (R) is wrong

[Ans. (c) (A) is correct and (R) explains (A)]

co

2.

A

m
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the correct options for the

Identify the parts marked as ‘A’ for the below
diagram

w

w

1.

:

.s

parts of the diagram

w

(a) Conidia			
(c) seta			

A

(b) pycniospore
(d) conidiophore
[Ans. (b) pycniospore]
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(a)
(b)
(c)
(d)

A
B
C
D
Ascus
Ascospore paraphysis Ostiole
Ascospore Ascus
paraphysis Ostiole
Ostiole
Ascus
Ascospore paraphysis
Ostiole
Ascospore Ascus
paraphysis
[Ans. (c) A-Ostiole, B-Ascus, C-Ascospore
D-paraphysis]

VIII. Identify
below :
1. (a)
(b)
(c)
(d)

the

Correct

Photoorgantrophs
Obligate aerobes
Anaerobes
Photolithotrophs

-

pair from the

Rhodospirillum
Chlorobium
Chromatium
Campylobacter

[Ans. (a) Photoorgantrophs - Rhodospirillum]
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2. (a)
(b)
(c)
(d)

P.A.Micheli
Asexual phase
Actinomycetes
C.H. Blackley

-

Copeland
Anamorph
Fungi
Cell wall

Select the mismatch 
(NEET – 2017)
(a) Frankia 		
Alnus
(b) Rhodospirillum
Mycorrhiza
Nitrogen fixer
(c) Anabaena 		
(d) Rhizobium 		
Alfalfa

[Ans. (b) Rhodospirillum - Mycorrhiza]

3.

Which among the following are the smallest
living cells, known without a definite cell wall,
pathogenic to plants as well as animals and can
survive without oxygen? 
(NEET – 2017)
(a) Bacillus 		
(b) Pseudomonas
(c) Mycoplasma
(d) Nostoc

[Ans. (c) Mycoplasma]

(a)
(b)
(c)
(d)

- Curd
Lactobacillus lactis
- Typhoid
Salmonella typhi
Glycocaly X
- Capsule
Cell wall
- lipoprotein
[Ans. (d) Cell wall - lipoprotein]

(a)
(b)
(c)
(d)

Nucleoid
Micrococcus
Capnophilic Bacteria
Green sulphur bacteria

-

Genophore
Obigate aerobes
O2
Bacterioviridin

[Ans. (c) Capnophilic Bacteria - O2]

X. Identify
below :

out

from

.s

ur

Identify the odd-man out from the below.
(a) Crustose 		
(b) Foliose
(c) Rhizopus		
(d) Fructicose
[Ans. (c) Rhizopus]
Reason: Rhizopus is a type of fungi. Others are types
of lichens.
Identify the odd-man out from the below.
(a) Athlete’s foot
(b) Anthracnose
(c) Aspergillosis		
(d) Candidiasis
[Ans. (b) Anthracnose]
Reason: Anthracnose is a fungal disease in plants.
Others are fungal diseases in Humans.

w

Competitive Examination Questions

1.

Which of the following are found in extreme saline
(NEET-2017)
conditions? 
(a) Archaebacteria
(b) Eubacteria
(c) Cyanobacteria
(d) Mycobacteria

[Ans. (a) Archaebacteria]
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Five Kingdom system of classification suggested
by R.H. Whittaker is not based on  (AIPMT – 2014)
(a) Presence or absence of a well defined nucleus
(b) Mode of reproduction
(c) Mode of nutrition
(d) Complexity of body organisation
[Ans. (a) Presence or absence of a well


defined nucleus]

5.

Mycorrhizae are the example of 
(NEET – 2017)
(a) Fungitasis 		
(c) Amensalism
(b) Antibiosis		
(d) Mutualism

[Ans. (d) Mutualism]

6.

Which of the following shows coiled RNA strand
and capsomeres?
(AIPMT – 2014)
(a) Polio virus		
(b) Tobacco mosaic virus
(c) Measles virus
(d) Retrovirus

[Ans. (b) Tobacco mosaic virus]

7.

Viroids differ from viruses in having : 

(NEET – 2017)
(a) DNA molecules with protein coat
(b) DNA molecules without protein coat
(c) RNA molecules with protein coat
(d) RNA molecules without protein coat

[Ans. (d) RNA molecules without protein
coat]
Which of the following is correctly matched for
the product produced by them? 
(NEET – 2017)
(a) Acetobacter acetic		
: Antibiotics
(b) Methanobacterium 		
: Lactic acid
(c) Penicillium notatum 		
: Acetic acid
(d) Saccharomyces cerevisiae : Ethanol
[ Ans. (d) Saccharomyces cerevisiae : Ethanol]

the

w

2.

Odd-man

4.

w

1.

the

co

pair from the

ok
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2.

Incorrect
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[Ans. (b) Asexual phase - Anamorph]

IX. Identify
below :
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10. Which of the following statements is wrong for
viroids? 
(NEET – 2016)
(a) They lack a protein coat
(b) They are smaller than viruses
(c) They causes infections
(d) Their RNA is a high molecular weight
[Ans. (d) Their RNA is a high


molecular weight]
11. Which of the following would appear as the
pioneer organisms on bare rocks?  (NEET – 2016)
(a) Lichens 		
(b) Liverworts
(c) Mosses 			
(d) Green algae

[Ans. (a) Lichens]

Very Short Answers
1.

w

.s

ur

13. Which one of the following statements is wrong?

(NEET – 2016)
(a) Cyanobacteria are also called blue-green algae
(b) Golden algae are also called desmids
(c) Eubacteria are also called false bacteria
(d) Phycomycetes are also called algal fungi

[Ans. (c) Eubacteria are also called false
bacteria]

w

14. Which part of the tobacco plant is infected by
(NEET – 2016)
Meloidogyne incognita? 
(a) Flower 			
(b) Leaf
(c) Stem 			
(d) Root[Ans. (d) Root]

w

15. Chrysophytes, Euglenoids, Dinoflagellates and
Slime moulds are included in the kingdom 

(NEET – 2016)
(a) Animalia 		
(b) Monera
(c) Protista 			
(d) Fungi
[Ans. (b) Monera]
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2 MARK

Complete the Multiplication cycle of Phage
[Govt. MQP-2018]

Cycle of phage
Adsorption
?

Synthesis
?

Release

Ans. 		

ab
o

12. One of the major components of cell wall of most
fungi is
(NEET – 2016)
(a) Chitin 			
(b) Peptidoglycan
(c) Cellulose 		
(d) Hemicellulose

[Ans. (a) Chitin]

16. The primitive prokaryotes responsible for the
production of biogas from the dung of ruminant
(NEET – 2016)
animals, include the
(a) Halophiles 		
(b) Thermoacidophiles
(c) Methanogens
(d) Eubacteria

[Ans. (c) Methanogens]

m

Which of the following components provides
sticky character to the bacterial cell? (NEET – 2017)
(a) Cell wall 		
(b) Nuclear membrane
(c) Plasma membrane (d) Glycocalyx

[Ans. (d) Glycocalyx]
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Cycle of phage

Adsorption
Penetration
Synthesis
Assembly and
Maturations
Release

2.

What are prions? Name one human diseases and
[First Mid-2018]
cattle disease caused by prions.
Ans. Prions are proteinaceous infectious particles.
Disease caused by prions:
In humans - several disorders of central nervous
system.
Cattle disease:
Mad cow disease and scrapie disease in sheep.
3.

What is Virion? (or) Define Virion.
[QY-2018]
Ans. Virion is an intact infective virus particle which is
non-replicating outside a host cell.

4.

Define growth.
Ans. Growth is an intrinsic property of all living organisms
through which they can increase cells both in number
and mass.

PH: 9600175757 / 8124201000 / 8124301000

This is only for Sample Materials
for Full Book order online and available at all Leading Bookstores
Sura’s  XI Std - Botany

How was the word virus derived?
Ans. The word virus is derived from latin meaning
‘Poison’.
7. Name the exceptions in viruses with regard to
nucleic acid.
Ans. HIV is an animal virus which has RNA Cauliflower,
Mosaic virus is a plant virus but has DNA.
8. What is a rophage?
Ans. In the lysogenic cycle of a phage, the integrated
phage DNA is called prophage.
9. Name two viral diseases affecting Humans.
Ans. 1. AIDS.
2. Polio.
10. Mention any two features of bacteria.
Ans. 1. They are prokaryotes.
2. The genetic material is called nucleoid and lacks
nuclear membrane.
3. They reproduce by fission.
11. What are capnophilic bacteria?
Ans. Bacteria which require CO2 for their growth are
called capnophilic bacteria . Eg: Campylobacter.
12. Categorise the following based on nutrition.
(a) Chlorobium   (b) Iron bacteria
Ans. (a) Chlorobium
- Photoautotrophic bacteria /
			Photolithotroph.
(b) Iron bacteria - Chemoautotrophic bacteria /
Chemolithotroph.
13. What is retting of fibres?
Ans. The fibres from the fibre yielding plants are separated
by action of the bacteria Clostridium. This is called
retting.
14. What is the role of bacteria in production of Tea?
Ans. The special flavor and aroma of the tea are
due to fermentation of Tea leaves by bacteria.
Eg: Bacillus megatherium. This is called curing of
Tea and Tobacco.
15. Name the bacteria which causes.
(a) Food Poisoning
(b) Plague
Ans. (a) Food Poisoning - Clostridium botulinum
(b) Plague 		 - Yersinia Pestis

16. What is the unique feature of cell membrane of
Archaebacteria?
Ans. Presence of lipids like glycerol and isopropyl ethers
in the cell membrane. Hence it shows resistance to
cell wall antibiotics.
17. What is plectenchyma?
Ans. The mycelium is organised into loosely or compactly
interwoven fungal tissues called plectenchyma.
18. What are holocarpic fungi?
Ans. 1. In holocarpic fungi, the entrire thallus is converted
into a reproductive structure.
2. It is further divided into two types: prosenchyma
and pseudoparenchyma.
19. What are coprophilic fungi?
Ans. Fungi growing on dung are called coprophilous
fungi. Eg : Pilobolus.
20. Name the types of ascocarps.
Ans. Cleistothecium, Perithecium,
Pseudothecium.

w

w

w
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What is Homeostasis?
Ans. 1. Property of self-regulation and tendency to
maintain a steady state within an external
environment which is liable to change is called
Homeostasis.
2. It is essential for the living organisms.
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Apothecium

and

21. Why are club fungi so called?
Ans. 1. The basidium is club shaped with four
basidiospores.
2. Thus this group of fungi (Basidiomycetes) is
popularly called club fungi.
22. What is ergot?
Ans. 1. It’s a fungal group refer to genus Claciceps.
2. It is a Alkaloid produced by Claviceps purpurea
(fungus), called ergotamine. Its is used as
vasoconstrictor.
23. What is the significance of yeast?
Ans. 1. Yeast is used for the fermentation of sugars to
yield alcohol.
2.	Bakeries use yeast for the production of bread,
buns, rolls etc.
24. Why “Amanita verna” referred as “Toad stools”?
Ans. They are highly poisonous Fungi due to the
production of Toxins. They are commonly referred
as “Toad stools”.
25. Name some toxins produced by fungi.
Ans. Aflatoxin, Patulin, Ochratoxin A.
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28. Name a biodegradable plastic.
Ans. PHB (Poly-β hydroxyl butyrate) is a microbial plastic
synthesize by Ralstonia. It is biodegradable plastic.
29. Name the causal agent of Duodenal ulcer.
Ans. Helicobacter pylori.
30. Name a microbe used in PCR technology.
Ans. Thermus aquaticus is a thermophilic gram negative
bacteria which produces Taq Polymerase a key
enzyme for Polymerase Chain Reaction (PCR).

37. What is the name of DNA virus and RNA virus?
Ans. 1. The Name of DNA Virus - ‘Deoxyviruses’.
2. The Name of RNA Virus - ‘Riboviruses’.
38. What does cyanophages mean? Who reported it?
Viruses infecting blue green algae are called
Cyanophages.
2. Reported - Safferman and Morris in the year
1963.

Ans. 1.

39. What does Mycophages mean?
The viruses attacking fungi are called
Mycoviruses or Mycophages.
2. Mycophages were first reported by Hollings in
1962.

Ans. 1.

40. Name some viral diseases seen in Animals.
Cattle - Foot and mouth disease
2. Dog - Rabies
3. Horse - Encephalomyelitis

ur
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31. Cyanobacteria helped in raising level of free
oxygen in Atmosphere. Do you agree?
Ans. 1. Yes. The stramolite deposits are formed when
colonies of cyanobacteria bind with calcium
carbonate. (2.7 billion years old).
2. Their abundance in fossil records proves that
they have helped to raise level of free oxygen in
the atmosphere.

m

27. Bt crops - What are they?
Ans. Bt toxin found in Bacillus thuringiensis finds
application in raising insect resistant crops. They are
called as Bt crops.

36. Define metabolism. Mention its types.
The sum total of all the chemical reactions taking
place in a cell of a living organism is called
metabolism.
2. Types of metabolism:
(i) Anabolism, (ii) Catabolism

Ans. 1.

co

26. What is heterothallism?
Ans. In sexual reproduction of fungi, the two sexual
hyphae are morphologically similar but dissimilar
physiologically. This phenomenon is called
heterothallism. Eg : Rhizopus.
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32. Name the organism from which Red sea got its
name.
Ans. Trichodesmium erythraeum a cyanobacterium which
imparts red colour to the water.

w

w

33. What is the significance of phytophthora
infestans?
Ans. 1. It is a fungus which causes late blight of potato
and affected the potato crop in Ireland.
2. It caused a million deaths forcing people to
migrate, since potato is the staple food in Ireland.

w

34. What does SARS stand for?
Ans. SARS - Severe Acute Respiratory Syndrome.

35. List out the property of living things.
Ans. Movement, Nutrition, Respiration and Excretion are
considered as the property of living things.
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Ans. 1.

41. What is the name of small circular RNAs which
are similar to viroids?
Ans. Virousoid are the small circular RNAs which are
similar to viroids but they are always linked with
larger molecules of the viral RNA. Discovered by
J.W. Randles and Co-workers in 1981.

42. Mention the function of glycocalyx.
Ans. It is a thick, gelatinous layer bound tightly to the cell
wall of bacteria. It protects the cell from dessiccation
and antibodies.
43. What are polysomes?
Ans. Ribosomes held together, by mRNA form polysomes
or polyribosomes and are the sites of protein synthesis
in a cell.
44. Define transformation.
Ans. The phenomenon of changing the character of a
strain by transferring the DNA of another strain into
the former is called transformation. It is one of the
method of sexual reproduction in bacteria.
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Disease

Bacteria

1.

Cholera

Vibrio Cholerae

2.

Leprosy

Mycobacterium leprae

3.

Tuberculosis Mycobacterium tuberculosis

4.

Pneumonia

Diplococcus pneumoniae

46. Differentiate plant growth from animal growth.
Ans.

No.
Plant growth
1. Growth is indefinite.
2. It occurs throughout
life

Animal growth
Growth is definite.
It occurs for some
period.

47. How do Viroids differ from Viruses?
No.

Viroid

Viruses

Circular molecule of Nucleic acid - RNA
ssRNA.
or DNA.

2.

Without a capsid.

Covered by capsid.

3.

RNA has low
molecular weight.

RNA or DNA may
be single or double
stranded.

ur

1.

Photolithotrophs

.s

48. Distinguish between
Photoorganotrophs.
Ans.

w

Photolithotrophs

50. Explain specialized transduction or restricted
transduction.
Ans. The ability of the bacteriophage to carry only
a specific region of the bacterial DNA is called
specialized or restricted transduction.
51. What are Hormogones?
Ans. A portion of filament of blue green algae that
becomes detatched and reproduces by cell division.
Eg : Nostoc.
52. Why do we call Actinomycetes as ‘Ray fungi’?
Ans. Actinomycetes are also called ‘Ray Fungi’ due to
their mycelia like growth. Eg: Streptomyces.
53. What do you understand from the term
‘Teleomorph’?
Ans. Sexual phase in the reproduction of fungi is called
Teleomorph.
54. Blue green algae can also be called as myxophyceae.
How?
Ans. 1. The presence of mucilage around the thallus is
characteristic feature of cyanobacteria group.
2. Therefore, this group is also called myxophyceae.
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Ans. No.
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45. Mention any two human diseases caused by
Bacteria.
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and

Photoorganotrophs

w

In photolithotrophs, the In Photoorganotrophs,
hydrogen donor is an
the hydrogen donor is
organic acid or alcohol. an inorganic substance.
E.g: Chlorobium,
Rhodospirillum

w

49. Explain generalised transduction.
Ans. The ability of a bacteriophage to carry genetic
material of any region of bacterial DNA is called
generalised transduction.
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55. Mention the kingdoms included in Whittaker’s
classification.
Ans. The Kingdoms include Monera, Protista, Fungi,
Plantae and Animalia.

56. Growth of living thing is an intrinsic propertyJustify.
Ans. 1. Living cells grow by the addition of new
protoplasm within the cells.
2. Therefore, growth in living thing is intrinsic.
57. Define Anabolism.
Ans. The process of building up or synthesis of complex
substances from simpler ones. Eg: Photosynthesis.
58. Define Catabolism.
Ans. The process of breakdown of complex substances
into simpler substances.
Eg: Respiration, Releasing waste outside.
59. What are the twin characteristics of growth?
Ans. Increase in mass and increase in number of individuals
are the twin characteristics of growth.
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62. Define mycology. Who is the founder of mycology?

Ans. Study of fungi is called mycology. P.A. Micheli is

considered as the founder of mycology.

63. Write the features of living things.
Ans. 1. Growth and metabolism.
2. Reproduction.
3. Ability to sense stimuli (Consciousness)
4. Ability to self-replicate and self - organise.

1. To relate things based on common characteristic
features.
2. To define organisms based on the salient features.
3. Helps in knowing the relationship amongst
different groups of organisms.

m

61. Define Fungi.
Fungi are ubiquitous, eukaryotic, achlorophyllous
heterotrophic organisms.
2. They exist in unicellular or multicellular forms.

Ans. 1.

69. What is the need for classification?

Ans. Need for classification:

70. What are Magnetosomes?
Ans. 1. Intracellular chains of 40 - 50 magnetite (Fe3O4)
particles found in bacterium - Aquaspirillum
magnetotacticum.
2. Helps the bacterium to locate nutrient rich
sediments.

co

60. Write the name of any two organisms that show
fragmentation.
Ans. 1. Filamentous algae.
2. Protonema of mosses.
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71. Define Genophore.
The bacterial chromosome is a single circular
DNA molecule, tightly coiled and is not enclosed
in a membrane as in Eukaryotes.
2. This genetic material is called nucleoid or
genophore.

Ans. 1.

72. What are Endospores?

ab
o

64. Explain the statement of non-living things also
grow.
Ans. 1. Non-living things like mountains, boulders, sand
dunes also grow by accumulating the material on
their external surface.
2.	But, this growth is considered as external growth
in comparison to the growth of living things
which is internal.

ur

65. What is reproduction?
Ans. The production of new individuals or offsprings
which can be accomplished by sexual or asexual
reproduction.

w

w

.s

66. What are the advantages of consciousness in
living organism?
Ans. 1. Consciousness enables an organism to respond
to various external factors.
2. It is the ability of living organisms to respond to
various physical, chemical and biological stimuli
from their surroundings.

w

67. List out the external factors / stimuli influencing
plants.
Ans. Light, Water, Temperature, Pollutants, these are the
external factors of stimuli.

68. What does bacteriophage means?
Ans. Bacteriophages are viruses which attack and destroy
bacteria.
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Ans. During unfavourable condition bacteria produce

thick walled resting spores called endospores.
Eg: Clostridium tetani produces endospores.

73. How are fungi classified at present?
Ans. Fungi are classified into three divisions
namely Gymnomycota, Mastigomycota and
Amastigomycota.
74. What is Pruteen?
Ans. 1. “Pruteen” is a single cell protein.
2. Derived from Methylophilus and Methylotropus.
75. Name some important antibiotics produced by
Actionomycetes.
Ans. Streptomycin, Chloramphenicol, and Tetracycline.
76. Why are lichens called as dual organisms?
Ans. Lichens are dual organisms because they contain
fungus or mycobiont and an algae or phycobiont.
77. What is hyphae?
Ans. The fungal body is an assemblage of long extremely
fine, almost transparent threads called hyphae.
78. What is mycelium?
Ans. Numerous hyphae are twined around one another to
form mycellium - vegetative body of a fungus.
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81. Distinguish between anamorph and telomorph.
The asexual phase of fungi is called anamorph.
2. The sexual phase of fungi is called telomorph.

Ans. 1.

82. What is holomorph?
Ans. Fungi showing both sexual and asexual phases are
called holomorph.

88. What is red tide ?
Red tide is caused by toxic bloom of
Dinoflagellates like Gymnodinium species.
2. A major red tide incident in west coast of Florida
in the year (1982) killed thousands of fishes.

Ans. 1.

89. Why is Robert koch considered to be the founder
of modern bacteriology?
Ans. 1. He identified the causal organism for Anthrax,
Cholera and Tuberculosis.
2. He experimentally proved the concept of infection.
3. He received a Nobel prize in Medicine (1905).
90. Does Yoghurt a good source of probiotics?
Ans. Yes.
1. Probiotics are live microorganisms that when
administered in adequate amounts confer health
benefit on the host. Eg: Yoghurt is a probiotic
food. It contains Lactobacillus species.
2. It maintains gut flora in humans and maintains
good health.
91. Which bacteria is called a super bug?
Ans. A bacterium named Pseudomonas putida is a
superbug genetically engineered which breakdown
hydrocarbons.
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83. Define the role of fungal partner or mycobiont in
a lichen.
Ans. 1. Outer covering for protection.
2. Attachment to substratum.
3. Protection against harmful radiations.

➠ Living World
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80. Define the role of algal partner or phycobiont in
a lichen.
Ans. 1. Nitrogen fixation (if cyanobacterial type)
2. Photosynthesis
3. Provides vitamins and other growth substances.
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79. What are lichens?
Ans. 1. They are symbiotic associations formed between
algae and fungi.
2. The algal component (autotrophic) is
called phycobiont and fungal component
(heterotrophic) is mycobiont.
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84. Mention the types of asexual reproduction in
lichens.
Ans. Fragmentation, Soredia and Isidia.

.s

ur

85. What is ghost?
Ans. 1. During virulent cycle of a phage in the
‘penetration’stage, the DNA of phage is injected
into the bacterial cell.
2. The empty protein coat of phage left outside the
cell is called ghost.

w

w

86. What is a lysogenic phage?
Ans. 1. In the lysogenic cycle of phage, the phage DNA
gets integrated into the DNA of the host cell and
gets multiplied along with nucleic acid of the
host.
2. No independent viral particle is formed.

w

87. Why are viruses considered to be a biologist's
puzzle?
Ans. 1. They exhibit both living and non living
characteristics. Hence they are considered to be
a biologists puzzle.
2. They multiply within a living host and act as non
living particles outside host cell.
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help in Genetic
92. How does Agrobacterium
engineering?
Ans. Agrobacterium tumefaciens causes crown gall
disease in plants but its inherent tumour inducing
principle helps to carry the desired gene into the
plant through Genetic engineering.
93. Define reproduction and mention its types.
Ans. 1. Reproduction is the tendency of a living organism
to replicate its own species.
2. There are two types of reproduction namely
asexual and sexual.
94. Name the hydrogen donor of green sulphur
bacteria and purple sulphur bacteria.
Ans. 1. Hydrogen donor of green sulphur bacteria is
H2S.
2. Hydrogen donor of purple sulphur bacteria is
thiosulphate.
95. Deuteromycetes are imperfect fungi - Justify.
Ans. The fungi belonging to deuteromycetes lack sexual
reproduction and are called imperfect fungi.
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96. List out the antibiotics produced by fungi.
Ans. Penicillin, cephalosporins and griseofulvin.

4.

Prokaryotic

and

Eukaryotic

No.

3 MARKS

Eukaryotic

1.

Unicellular
organisms.

Unicellular or
multicellular organisms.

2.

Lack membrane
bound nucleus.

Definite nucleus is
present bound by
nuclear membrane.

3.

Organelles like
mitochondria,
endoplasmic
reticulum are
absent.

Organelles like
mitochondria,
endoplasmic reticulum
are present.

Eg : Amoeba.

Eg : Oedogonium.
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Refer the diagram of septate mycelium given.
With that reference draw coenocytic mycelium.
[Govt. MQP-2018]


Prokaryotic

m

Short Answers 

Distinguish
organisms.

Ans.

97. Name some toxins produced by Fungus.
Ans. Alfatoxin, Patulin and Ochratoxin-A.

1.
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4.

Ans. 			

5.

What are the three main symmetry of viruses?

Ans. Generally viruses are of three types based on shape

ab
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and symmetry.
1. Cuboid symmetry - Eg : Adenovirus, Herpes
virus.
2. Helical symmetry - Eg : Influenza virus, TMV.
3. Complex or Atypical symmetry Eg : Bacteriophage, Vaccinia virus.
6. Write down the living characteristic features of
virus.
Ans. 1. Presence of nucleic acid and protein.
2. Capable of mutation.
3. Ability to multiply within living cells.
4. Ability to infect and cause diseases in living
beings.
5. Show irritability.
6. Host –specific.

Coenocytic mycelium

Mention the potential applications of fungi in
agriculture.
Ans. 1. Mycorrhiza forming fungi like Rhizoctonia helps
in absorption of water and minerals.
2. Fungi like Beauveria bassiana are used as
biopesticides to eradicate crop pests.
3. Gibberellin is a plant growth promoter produced
by a fungus Gibberella fujikuroi.

.s

ur

2.

What is transduction? Mention the types.
Ans. Phage mediated DNA transfer is called transduction.
Two types.
1. Generalised transduction:
The ability of a bacteriophage to carry genetic
material of any region of bacterial DNA is called
generalised transduction.
2. Specialized or Restricted transduction:
The ability of the bacteriophage to carry only
a specific region of the bacterial DNA is called
specialized or restricted transduction.

w

w

w

3.
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7.

Write down the non- living characteristic features
of virus.
Ans. 1. Can be crystallized.
2. Absence of metabolism.
3. Inactive outside the host.
4. Do not show functional autonomy.
5. Energy producing enzyme system absent.
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11. Name the divisions of seven kingdom classification?

Prokaryota
(2 Kingdoms)

.s

Archaebacteria Eubacteria

Collar
Sheath

Basal Plate
Tail fibre

14. Draw a neat diagram of ultra structure of a
bacterial cell.
Capsule
Cell wall
Plasma membrane
Mesosome
Cytoplasm
Nucleoid (DNA)
Flagellum
Plasmid
Inclusion
Polyribosome
Pilus

Ultrastructure of a bacterial cell

Ultra structure of bacterial cel

15. Draw a labelled diagram of Mycoplasma.
Ans.

Cell Membrane

Ribosome

Animalia

Fungi

w

Chromista

DNA Strand

Plantae

16. List out the bacteria used in dairy industry.

12. Draw the structure of TMV and label the parts.

Ans. No.

1.

RNA

Capsid

w

w

Head
DNA

Eukaryota
(5 Kingdoms)

Protozoa

Ans.

Ans.

ur

Superkingdoms

Ans.

13. Draw a T4 bacteriophage and label the parts.
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10. What are the symptoms of Tobacco Mosaic
Disease?
Ans. 1. Discoloration of leaf colour along the veins.
2. Typical yellow and green mottling which is the
mosaic symptom.
3. Downward curling of young apical leaves.
4. Stunted growth.

➠ Living World
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Explain the circular molecule of ssRNA without
a capsid?
Ans. 1. Viroid is a circular molecule of ssRNA without a
capsid and was discovered by T.O. Diener in the
year 1971.
2. The RNA of viroid has low molecular weight.
Viroids cause citrus exocortis and potato spindle
tuber disease in plants.
9. What are Prions? Who discovered it?
Ans. 1. Prions are the causative agents for about a
dozen fatal degenerative disorders of the central
nervous system of humans and other animals.
2. For Eg : Creutzfeldt – Jacob Disease (CJD),
Bovine Spongiform Encephalopathy (BSE) –
commonly known as mad cow disease.
3. Discovered by Stanley B. Prusiner in the year
1982.
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2.
3.

Bacteria
Streptococcus lactis
and Lactobacillus
bulgaricus.
Lactobacillus lactis.

Role
Making curd (Convert
milk sugar lactose
into lactic acid).
Used in making
cheese.
Streptococcus lactis. Used in curd and
making butter.

TMV (Tobacco Mosaic Virus)
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18. List out the Animal diseases caused by bacteria.
Ans.

m

23. Write down the characteristics features of
Archaebacteria.
Ans. 1. They are most primitive prokaryotes.
2. They are found in extreme environmental
conditions. Eg: Hot springs.
3. Unique feature is presence of lipids like glycerol
and isopropyl ethers in their cell membrane.
Hence the membrane shows resistance against
cell wall antibiotics. Eg: Methanobacterium.
24. What are Gram-Positive bacteria?
Ans. 1. The bacteria which retain the violet colour in
Gram's staining procedure are called as Gram
Positive bacteria.
2. Eg: Pneumococcus, Streptococcus.
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Animal diseases
Name of
Name of
Name of the
No
the Animal the diseases
pathogen
1. Sheep
Anthrax
Bacillus
anthracis
2. Cattle
Brucellosis Brucella
abortus
3. Cattle
Bovine
Mycobacterium
tuberculosis bovis
4. Cattle
Black leg
Clostridium
chanvei

22. Cyanobacteria plays a major role in our ecology.
Discuss.
Ans. 1. Cyanobacteria, also known as ‘Blue green
algae’ help in carbon fixation in a major way on
the ocean surface.
2. They are helpful in nitrogen fixation in paddy
fields leading to a better harvest.
3. About 80% of photosynthesis on ocean surface
is done by cyanobacteria. So, it can be said that
they play a major role in our ecology.

co

17. What is Fimbriae or Pili?
Ans. 1. Pili or Fimbriae are hair like appendages found
on surface of cell wall of gram-negative bacteria
Eg: Enterobacterium.
2. The pili are 0.2 to 20 µm long with a diameter of
about 0.025μm .
3. In addition to normal pili there are special type
of pili which help in conjugation called sex pili
are also found.
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19. What are Actinomycetes ? Give example.
Ans. 1. Actinomycetes or ‘Ray fungi’ are anaerobic or
facultative anaerobic microorganisms.
2. They show mycelia like growth.
3. Eg : Streptomyces.

w

.s

20. What is Mycorrhiza? Mention the types.
Ans. The Symbiotic association between fungal mycelium
and roots of plants is called as Mycorrhizae.
Types:
1. Ectomycorrhizae
2. Endomycorrhizae
3. Ectendomycorrhizae

w

w

21. Mention the economic importance of lichens.
Ans. 1. Lichens secrete organic acids like Oxalic acids
which corrodes the rock surface and helps
in weathering of rocks, acting as pioneers in
xerosere.
2. Lichens are sensitive to air pollutants and are
considered as pollution indicators.
3. Cladonia rangiferina (Reindeer moss) is used
as food for animals living in Tundra regions.
4. Usnic acid produced from lichens show antibiotic
properties. (Note: (Any three points).

orders@surabooks.com

25. What are Gram-Negative bacteria?
Ans. 1. The bacteria which become decolourised and
appear in red colour in Gram's staining procedure
are called as gram negative bacteria.
2. Eg: E.coli, Salmonella.
26. What is the importance of Mycorrhizae?
Ans. Importance of Mycorrhizae :
1. Mycorrhizae helps to derive nutrition in
Monotropa, a saprophytic angiosperm.
2. Improves the availability of minerals and water
to the plants.
3. Provides drought resistance to the plants.
4. Protects roots of higher plants from the attack of
plant pathogens.
27. Lichens are the pioneer organisms. Justify.
Ans. 1. Lichens are the pioneer organisms in the new
terrains which colonise bare rocks, mountains
and cliffs.
2. They corrode the rocks and accumulate a certain
amount of minerals and organic matter.
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29. Name some plant diseases caused by Fungi.
Ans. Plant diseases caused by Fungi:
Name of the
disease

No.

Causal organism

Red rot of
sugarcane

Colletotrichum
falcatum

2.

Anthracnose of
Beans

Colletotrichum
lindemuthianum

3.

White rust of
crucifers

Albugo candida

ur

30. List out some Human diseases caused by Fungi.
Ans. Human diseases caused by fungi:
No.

Human diseases

Energy is released.
The stored chemical
energy is released
and used.
Eg :Breaking down
of glucose to CO2
and water

32. List some viral diseases which occur in plants.
Ans. Plant diseases :
1. Tobacco Mosaic Disease.
2. Cauliflower Mosaic Disease.
3. Sugarcane Mosaic Disease.
4. Potato leaf roll.
5. Bunchy top of banana.
6. Leaf curl of papaya.
7. Vein clearing of Lady’s finger.
8. Rice tungro Disease.
9. Cucumber Mosaic Disease.
10. Tomato spotted wilt Disease.

1.

2.

Candidiasis

Candida albicans

3.

Coccidioidomycosis

Coccidioides
immitis

4.

Aspergillosis

Aspergillus
fumigatus

.s

Epidermophyton
floccosum

31. Tabulate the difference between anabolism and
catabolism.
Ans. Metabolism includes Anabolism and Catabolism.
No.
Anabolism
Catabolism
1.
Building up
Breaking down
process.
process.

w

Note: 6 diseases may be listed for 3 Marks question.

Long Answers 

Athlete’s foot

w

5.

Causal organisam

1.

w

4.

Larger molecule
break into smaller
units.
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1.

3.

Smaller molecules
combine together
to form larger
molecule.
Energy is
consumed.
Chemical energy
is formed and
stored.
Eg: Synthesis
of proteins from
amino acids.

➠ Living World
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28. Discuss in detail about the Bacterial Chromosome.
Ans. 1. The Bacterial Chromosome is a single circular
DNA molecule, tightly coiled and is not enclosed
in a membrane as in Eukaryotes.
2. This genetic material is called Nucleoid or
Genophore.
3. The DNA is not bound to histone proteins.

2.
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3. The plants like mosses and grasses appear later
in succession, utilizing the first soil formed by
lichens.
4. Lichens thus, can convert a barren area into one
that can support vegetation.
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List some viral diseases which occur in Humans.

Ans. Human Diseases :

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Common cold.
Hepatitis B.
Cancer.
SARS (Severe Acute Respiratory Syndrome).
AIDS (Acquied Immuno Deficiency Syndrome).
Rabies.
Mumps.
Polio.
Chikungunya.
Small Pox.
Chicken pox.
Measles.

Note: 6 diseases may be listed for 3 Marks question.
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2.

Write the steps involved in Gram staining
[QY-2018]
Bacteria.

Ans.
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Prepare a smear of bacterial culture

m

Stain with Crystal violet for 30 seconds

2. Cellular Structure : Cells of living organisms
may be prokaryotic or Eukaryotic.
S.
Prokaryotic Cells Eukaryotic Cells
No.
1. Nuclear membrane Membrane bound
is absent.
nucleus is present.
2. Membrane bound
Membrane bound
organelles like
organelles like
Mitochondria are
Mitochondria are
absent.
present.
Eg : Amoeba
Eg : Ooedogonium

co

Rinse in distilled water for 2 seconds
Grams Iodine for 1 minute

3. Reproduction : It is a tendency of a living
organism to perpetuate its own species.
(i)
A
 sexual reproduction : Production of
progeny with features more or less similar
to parents. Eg : Conidia (Aspergillus
penicillium), Budding (Hydra).
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Rinse in distilled water
Wash in 95% ethanol or acetone
for 10 to 30 seconds

Nucleus
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Rinse in distilled water
Safranin for 30–60 seconds

Budding - Yeast

Rinse in distilled water and blot

ur

Observe under microscope

Give a brief account on the attributes of living
world.
Ans. Attributes of living organisms :
1.	Growth : It is an intrinsic property of all living
organisms through which they can increase cells
both in number and mass.
(i)	Addition of new protoplasm within the
cells occur. Unicellular and multicellular
organisms grow by cell division.
(ii)	
Plants show indefinite growth life
throughout and animals show definite
growth.
(iii)	
Growth in non-living objects is extrinsic.
In bacteria growth occurs by cell division.
Hence, growth and reproduction are
mutually inclusive events.

w

w

w

.s

3.
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Fragmentation Regeneration Spirogyra
Planaria
(ii)	Sexual Reproduction : Variation is seen in
progeny through recombination.
4. Response to stimuli :
(i)	
All living organisms are capable of
sensing their environment and respond to
various physical, chemical and biological
stimuli.
(ii)	
Animals sense their surroundings by use of
sense organs and is called Consciousness.
In plants examples are bending of plants
towards light. Closure of leaves in venus
fly trap etc. This type of response is called
Irritability.
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Catabolism

Anabolism
Building up
process.
Energy is
consumed.
Eg : Synthesis
of proteins from
amino acids.

No.
1.
2.
3.

Catabolism
Breaking down
process.
Energy is released.
Eg :Breaking down
of glucose to CO2
and water.

Describe the structure of Tobacco Mosaic Virus.
Ans. Tobacco Mosaic Virus was discovered in 1892 by
Dimitry Ivanowsky from Tobacco plant.
Structure of Tobacco Mosaic Virus :

ur

4.

5.

Give a concise account on virulent cycle (or)
Explain Lytic cycle of a phage.
Ans. Lytic Cycle : During lytic cycle of the phage the
disintegration of host bacterial cell occurs and the
progeny virions are released The steps are:
1. Adsorption :
(i) Phage (T4) particles interact with cell wall
of host (E.coli).
(ii) The phage tail makes contact between the
two, and tail fibres recognize the specific
receptor sites present on bacterial cell
surface.
(iii) The lipopolysaccharides of tail fibres act as
receptor in phages.
(iv) The process involving the recognition of
phage to bacterium is called landing.
(v) Once the contact is established between tail
fibres and bacterial cell, tail fibres bend to
anchor the pins and base plate to the cell
surface. This step is called pinning.
Capsid
DNA

ab
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Anabolism

➠ Living World
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Homeostasis :
(i)	
Property of self-regulation and tendency
to maintain a steady state within an
external environment which is liable to
change is called Homeostasis.
(ii)	
Living organism must maintain internal
condition to survive in this environment.
(iii)	
Movement, Nutrition, Respiration and
excretion are also considered as the
property of living things.
6. Metabolism : The sum total of all the chemical
reactions taking place in a cell of living organism
is called metabolism.
Metabolism
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Absorption

Bacterial
genome

Penetration

Phage
DNA

RNA

Synthesis

w

.s

Capsid

Assembly and
maturation

w

w

1. TMV is a rod shaped helical virus measuring
about 280 ×150µm with a molecular weight of
39 ×106 Daltons.
2. The virion is made up of two constituents, a
protein coat called capsid and a core called
nucleic acid.
3. The capsid is made up of approximately 2130
identical protein subunits called capsomeres.
4. The Nucleic acid consists of central single
stranded RNA molecule.
5. The genetic information necessary for the
formation of a complete TMV particle is
contained in its RNA. It has 6,500 nucleotides.
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Host cell

Release
Release of
new phage
particle
Lytic cycle

2. Penetration :
(i) This process involves mechanical and
enzymatic digestion of the cell wall of the
host. At the recognition site phage digests
certain cell wall structure by viral enzyme
(lysozyme).
(ii) After pinning the tail sheath contracts (by
using ATP energy) and appears shorter and
thicker.
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(i)

DNA of the phage and protein coat are
synthesized separately, assembled to form

m

phage particles.
(ii) This assembling process of the phage
particles is known as maturation.

(iii) After 20 min of infection about 300 new

co

(iii) The base plate through the centre enlarges
after contraction of sheath. Thereafter
DNA is injected into the cell wall without
requiring metabolic energy.
(iv) Such an empty protein coat leaving the
outside cell is known as ‘ghost’.
3.	Synthesis :
(i) Degradation of bacterial chromosome,
(ii) Protein synthesis and
(iii) DNA replication.
The phage nucleic acid takes over the host
biosynthetic machinery. Host DNA gets
inactivated and breaks down. Phage DNA
suppresses the synthesis of bacterial protein and
directs the metabolism of the cell to synthesis the
proteins of the phage particles and simultaneously
replication of phage DNA also takes place.
6.

31
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phages are assembled.
5. Release :
(i)

Maturation of phage particles starts and
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accumulate inside the host cell.

(ii) The phage particles are released by the lysis
of host cell wall.

Ans.

Criteria

Monera

ab
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Tabulate the comparison of kingdoms in the Five Kingdom classification based on the criteria used.
Protista

Fungi

Plantae

Cell type

Prokaryotic

Level of
organization

Unicellular

Cell wall

Present (made up of
Peptidoglycan and
Mucopeptides).

Nutrition

Autotrophic,
(Phototropic,
Chemoautotrophic)
Heterotrophic
(Parasitic and
Saprophytic).

Autotrophic Photosynthetic.
Heterotrophic.

Heterotrophic
Parasitic or
Saprophytic.

Autotrophic
(Photosynthetic).

Heterotrophic
(Holozoic).

Motility

Motile or Non-motile.

Motile or Nonmotile.

Non-motile

Mostly
Non - motile.

Mostly
Motile.

Organisms

Archaebacteria,
Eubacteria,
Cyanobacteria,
Actinomycetes and
Mycoplasma.

Chrysophytes,
Dinoflagellates,
Euglenoids, Slime
molds, Amoeba,
Plasmodium,
Trypanosoma,
Paramecium.

Yeast,
Mushrooms and
Molds.

Algae,
Bryophytes,
Pteridophytes,
Gymnosperms
and Angiosperms.

Sponges,
Invertebrates
and
Vertebrates.

Eukaryotic

Unicellular

Multicellular and Tissue/Organ
Unicellular
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Eukaryotic

Eukaryotic
Tissue/Organ/
Organ system.

Present in some
Present (made up Present (made up Absent.
(made up of
of chitin).
of cellulose).
cellulose), absent in
others.

ur
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w
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Eukaryotic

Animalia
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7.

Explain lysogenic cycle of a phage.

➠ Living World
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3. The activity of the prophage gene is repressed by
two repressor proteins which are synthesized by
phage genes. This checks the synthesis of new
phages within the host cell.
4. However, each time the bacterial cell divides,
the prophage multiplies along with the bacterial
chromosome.
5. On exposure to UV radiation and chemicals the
excision of phage DNA may occur and results in
lytic cycle.
Explain the ultrastructure of bacterial cell.
Ans. The bacterial cell reveals three layers 1. Capsule/
Glycocalyx 2. Cell wall and 3.Cytoplasm .
9.

Capsule/Glycocalyx :
1. A thick layer of glycocalyx bound tightly to the
cell wall is called capsule.
2. It protects cell from desiccation and antibodies.
3. It helps to retain the nutrients in bacterial cell.
Cell wall :
1. The bacterial cell wall is granular and is rigid.
Provides protection and gives shape to the cell.
2. Chemical composition complex and is made up
of Peptidoglycan or mucopeptide .
3. One of the most abundant polypeptide porin is
present, it helps in the diffusion of solutes.

ab
o

8.

Volume - I ➠ Chapter 1

ok
s.

Write down the general characteristic features of
bacteria.
Ans. General characteristic features of bacteria :
1. They are prokaryotic organisms and lack nuclear
membrane and membrane bound organelles.
2. The genetic material is called nucleoid or
genophore or incipient nucleus.
3. The cell wall is made up of polysaccharides and
proteins.
4. Most of them lack chlorophyll, hence they are
heterotrophic but some are autotrophic and
possess bacteriochlorophyll.
5. They reproduce vegetatively by fission and
endospore formation.
6. They exhibit variations which are due to
genetic recombination and is achieved through
conjugation, transformation and transduction.
7. The shape and flagellation of the bacteria varies
in different types of bacteria.
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Ans.
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1. In the lysogenic cycle, the phage DNA gets
integrated into the DNA of the host cell and gets
multiplied along with nucleic acid of the host.
No independent viral particle is formed.
2. As soon as the phage injects its linear DNA
into the host cell it becomes circular and
integrates into the bacterial chromosome by
recombination. The integrated phage DNA is
now called prophage.

orders@surabooks.com

Plasma membrane :
1. Plasma membrane is made up of lipoprotein.
2. It controls the entry and exit of small molecules
and ions.
3. Respiratory chain and photosystems used in
photosynthesis present in the plasma membrane.
Cytoplasm :
1. Cytoplasm is thick and semitransparent. The
DNA molecule, ribosomes and other cell
inclusions are found here.
2. Cytoplasmic inclusions like glycogen, poly-β
hydroxybutyrate granules, sulphur granules and
gas vesicles are present.
Bacterial chromosome :
1. The bacterial chromosome is a single circular
DNA molecule, tightly coiled and is not enclosed
in a membrane as in Eukaryotes.
2. This genetic material is called Nucleoid or
Genophore.
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Mesosome
Cytoplasm
Nucleoid (DNA)
Flagellum
Plasmid
Inclusion
Polyribosome
Pilus

Ultrastructure of a bacterial cell

10. Write down the salient features of Cyanophyceae.
Ans. Salient features :
The members of this group are prokaryotes
1.
and lack motile reproductive structures.
2.
The thallus is unicellular in Chroococcus,
colonial in Gloeocapsa and filamentous
trichome in Nostoc.
The protoplasm is differentiated into a
3.
centroplasm and a chromatophore bearing
chromoplasm.
4.
The photosynthetic pigments include
c-phyocyanin and c-phycoerythrin along with
myxoxanthin and myxoxanthophyll.
The reserve food material is Cyanophycean
5.
starch.
6.
They reproduce only through vegetative
methods and produce Akinetes, Hormogones,
Endospores, Nannocysts.
7.
Sexual reproduction is absent.

Chroococcus

Gloeocapsa

Nostoc

Spirulina

w
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Ultra structure of bacterial cell
Plasmid :
1. Plasmids are extra chromosomal double
stranded, circular, self-replicating, autonomous
elements. They contain genes for fertility,
antibiotic resistant and heavy metals.
2. Helps in the production of bacteriocins and toxins
which are not found in bacterial chromosome.
(The size of a plasmid varies from 1 to 500 kb).
3. Plasmids are classified into different types based
on the function.
4. Some of them are F (Fertility) factor,
R (resistance) plasmids, Col (Colicin) plasmids,
Ri (Root inducing) plasmids and Ti (Tumour
inducing plasmids).
Mesosomes :
1. Localized infoldings of plasma membrane into
the cell in the form of vesicles, tubules and
lamellae.
2. Folded together to maximize their surface area
and helps in respiration and in Binary fission.
Polysomes :
Ribosomes 70 S type. Ribosomes are held together
by mRNA and form polyribosomes or polysomes
and help in protein synthesis.
Flagella :
1. Certain motile bacteria have numerous thin hair
like processes of variable length emerge from
the cell wall called flagella.
2. Each flagellum in bacteria is made up of a single
fibril. Flagella are used for locomotion.

m

Capsule
Cell wall
Plasma membrane

3. Based on the number and position of flagella
there are different types of bacteria.
Fimbriae or pili :
1. Pili or fimbriae are hair like appendages found
on surface of cell wall of gram-negative bacteria
(Eg : Enterobacterium).
2. Pili which helps in conjugation are called sex
pili.

co

3. The DNA is not bound to histone proteins.
4. The single chromosome or the DNA molecule is
circular.
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11. Explain the different methods of asexual
reproduction in fungi.
Ans. Asexual reproduction in fungi :
1. Zoospores: They are flagellate structures
produced in zoosporangia. Eg : Chytrids.
2. Conidia : The spores produced on condiophores.
Eg: Aspergillus penicillium.
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2. The mycelium is well developed, branched with
simple septum.

Nucleus

m

3. Majority of them are saprophytes but few
parasites are also known. Eg: Powdery mildew
– Erysiphe.
4. Asexual reproduction takes place by fission,
budding, oidia, conidia, chlamydospore.

Budding - Yeast

co

5. Sexual reproduction takes place by the fusion of
two compatible nuclei.
6. Plasmogamy is not immediately followed by
karyogamy. Instead a dikaryotic condition is
prolonged for several generations.
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Fission - Yeast

7. A special hyphae called ascogenous hyphae is
formed.

Conidium

8. A crozier is formed when the tip of the ascogenous
hyphae recurves forming a hooked cell. The two
nuclei in the penultimate cell of the hypha fuse
to form a diploid nucleus. This cell form young
ascus.

Sterigma
Metula
Ramus
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Conidiophore

9. The diploid nucleus undergo meiotic division
to produce four haploid nuclei , which further
divide mitotically to form eight nuclei. The
nucleus gets organised in to 8 ascospores.

Conidia formation - Penicillium

ur

Oidium

Chlamydospore

w

w

w
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Thallospore Chlamydospore Erysiphe
Fusarium
3.	Oidia/Thallospores : The hypha divide and
develop in to spores called oidia. Eg : Erysiphe.
4. Fission : The vegetative cell divide into
2 daughter cells. Eg: SchizosaccharomycesYeast.
5. Budding: A small outgrowth is developed on
parent cell, which gets detached and become
independent. Eg : Saccharomyces - Yeast.
6. Chlamydospore: Thick walled resting spores
are called chlamydospores. Eg: Fusarium.

12. Write down the salient features of Ascomycetes.
Ans. 1. Majority of the species live in terrestrial
environment, some live in aquatic environments
both fresh and marine.
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10. The ascospores are found inside a bag like
structure called ascus. Due to the presence
of ascus, this group is popularly called
‘Sac fungi’.
11. Asci gets surrounded by sterile hyphae forming
fruit body called ascocarp.
12. There are 4 types of ascocarps namely
Ceistothecium (Completelyclosed), Perithecium
(Flask shaped with ostiole), Apothecium
(Cup shaped, open type) and Pseudothecium.
Eg : Yeast, Cup Fungi.

13. What are Mycorrhizae? Explain the types.
Ans. Mycorrhizae:
1. The symbiotic association between fungal
mycelium and roots of plants is called as
mycorrhizae.
2. In this relationship fungi absorbs nutrition from
the root and in turn the hyphal network of the
fungi helps the plant to absorb water and mineral
nutrients from the soil.
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15. List the differences between Bacteria and
Cyanobacteria.

2.
3.
4.

ur
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Cells are
comparatively larger.
They usually lack
flagella.
They are autotrophic.

They may possess
flagella.
They are both
autotrophic and
heterotrophic.
Autotrophic
They possess the
bacteria contain
pigments chlorophyll
bacteriochlorophyll. a phycocyanin and
phycoerythrin.
They may be aerobic They are aerobic.
or anaerobic.
The reserve food is The reserve food is
glycogen.
cyanophycean starch.
Sexual reproduction Sexual reproduction
is seen.
is absent.

5.

6.
7.

16. Explain conjugation in bacteria.
Ans. 1. It is a method of sexual reproduction in bacteria.
J. Lederberg and Edward L. Tatum demonstrated
conjugation in E. coli. in the year 1946.
2. In this method of gene transfer the donor cell
gets attached to the recipient cell with the help
of pili. The pilus grows in size and forms the
conjugation tube.
Conjugation pilus

F+ cell

F- cell

Chromosome
F plasmid

w

w

w

Cyanobacteria
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S.
Bacteria
No.
1. Cells are smaller.
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Types:
1. Ectomycorrhizae :
(i) The fungal mycelium forms a dense sheath
around the root called mantle.
(ii) The hyphal network penetrate the
intercellular spaces of the epidermis and
cortex to form Hartignet. Eg: Pisolithus
tinctorius.
2. Endomycorrhizae :
(i) The hyphae grows mainly inside the roots,
penetrate the outer cortical cells of the plant
root.
(ii) A small portion of the mycelium is found
outside the root.
(iii) This form is also called Vesicular
Arbuscular Mycorrhizal fungi (VAM
Fungi) due to the presence of Vesicle or
arbuscle like haustoria.
mycorrhizae
(VAM)
(i) Arbuscular
Eg: Gigaspora
(ii) Ericoid mycorrhizae		
Eg: Oidiodendron
(iii) Orchid mycorrhizae - Eg: Rhizoctonia
3. Ectendomycorrhizae :
The fungi form both mantle and also penetrates
the cortical cells.
14. Why are viruses known as the intermediate
between living and non-living entities?
Ans. Viruses are the intermediate between living and
non-living entities.
Viruses resembles living beings which are as
follows:
1. Presence of nucleic acid and protein.
2. Capable of mutation.
3. Ability to multiply within living cells.
4. Able to infect and cause diseases in living beings.
5. Show irritability.
6. Host –specific.
Viruses resembles non-living beings which are as
follows:
1. Can be crystallized.
2. Absence of metabolism.
3. Inactive outside the host.
4. Do not show functional autonomy.
5. Energy producing enzyme system is absent.
Hence viruses are said to be intermediate
between living and non-living entities.
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F+ cell

F+ cell

Conjugation

3. The plasmid of donor cell which has the F+
(fertility factor) undergoes replication.
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4. Only one strand of DNA is transferred to the
recipient cell through conjugation tube.
5. The recipient completes the structure of double
stranded DNA by synthesizing the strand that
complements the strand acquired from the donor.
17. Describe the structure of T4 phage.
Ans. Structure of T4 Bacteriophage :
1. The T4 phage is tadpole shaped and consists of
head, collar, tail, base plate and fibres.

Host DNA
Recipient cell

m

Integration

3.

Basal Plate
Tail fibre

2.

Donor cell

4.
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The head is hexagonal which consists of about
2000 identical protein subunits.
The long helical tail consists of an inner tubular
core which is connected to the head by a collar.
There is a base plate attached to the end of tail.
The base plate contains six spikes or tail fibres.
These fibres are used to attach the phage on the
cell wall of bacterial host during replication.
A dsDNA molecule of about 50 µm is tightly
packed inside the head.
The DNA is about 1000 times longer than the
phage itself.

Transformation in Bacteria
In 1928 the bacteriologist Frederick Griffith
demonstrated transformation in Mice using
Diplococcus pneumoniae.
Two strains of this bacterium are present. One
strain produces smooth colonies and are virulent
in nature (S type). In addition another strain
produced rough colonies and are avirulent (R
type).
When S-type of cells were injected into the
mouse, the mouse died. When R-type of cells
were injected, the mouse survived.
When he injected heat killed S-type cells into
the mouse the mouse did not die.
When the mixture of heat killed S-type cells and
R-type cells were injected into the mouse. The
mouse died.
The avirulent rough strain of Diplococcus had
been transformed into S-type cells.
The hereditary material of heat killed S-type
cells had transformed R-type cell into virulent
smooth strains.
Thus the phenomenon of changing the character
of one strain by transferring the DNA of another
strain into the former is called Transformation.
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Donor DNA

2.

Collar
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8.

6.
7.
8.
9.

19. Write a note on Basidiomycetes.
Ans. 1. Basidiomycetes include Puff balls, Toad stools,
Bird nest’s fungi, Bracket fungi, Stink horns,
Rusts and Smuts.
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18. Explain transformation in bacteria as
experimented by Griffith.
Ans. Transformation :
1. Transfer of DNA from one bacterium to another
is called transformation.

5.

Nucleus

Dolipore Septum
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Clamp connection
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3.

4.
5.
6.

7.

Karyogamy is delayed and dikaryotic phase is
prolonged. Karyogamy takes place in basidium
and it is immediately followed by meiotic
division.

8.

m

The members are terrestrial and lead a
saprophytic and parasitic mode of life.
The mycelium is well developed, septate with
dolipore septum(bracket like). Three types of
mycelium namely Primary, Secondary and
Tertiary are found.
Clamp connections are formed to maintain
dikaryotic condition.
Asexual reproduction is by means of Conidia,
Oidia or Budding.
Sexual reproduction is present but sex organs
are absent. Somatogamy or spermatisation
results in plasmogamy.

The four nuclei thus formed are transformed into
basidiospores which are borne on sterigmata
outside the basidium (Exogenous ).

9.
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The basidium is club shaped with four
basidiospores. Thus this group of fungi is
popularly called club fungi. The fruit body

ok
s.

Sura’s  XI Std - Botany  Volume - I

formed is called Basidiocarp.

20. Write a note on economic importance of bacteria.

No.
1.

Beneficial aspects
Soil fertility
Ammonification

Industrial use
a) Cheese
b) Vitamins

Convert complex proteins in the dead bodies
of plants and animals into ammonia which is
later converted into ammonium salt.

Streptomyces
venezuelae

Cures typhoid fever.

Lactobacillus lactis
Escherichia coli

Convert milk to cheese.
Produces Vitamin K and vitamin B complex
in human intestine.
Adding special flavour and aroma to tea and
tobacco leaves by fermentation.

Curing of Tea and Tobacco

Bacillus megatherium

5.

Diseases
a) Bacterial blight
b) Cholera

Xanthomonas oryzae
Vibrio cholerae

Affects rice crop.
Affects human beings.

c) Anthrax

Bacillus anthracis

Affects sheep.

w
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4.
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3.

Antibiotics
Chloromycetin

Role

Bacillus ramosus

ur

2.

Bacteria
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Ans.
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21. Describe the respiration life processes in bacteria.
Ans. Two types of respiration is found in bacteria. They are
1. Aerobic respiration :
These bacteria require oxygen as terminal acceptor and will not grow under anaerobic conditions (i.e. in the
absence of O2)
Eg: Streptococcus.
Obligate aerobes :
	Some Micrococcus species are obligate aerobes (i.e. they must have oxygen to survive).
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2. Photoorganotrophs :
They utilize organic acid or alcohol as hydrogen
donor.
Purple
non
sulphur
bacteria
Eg : 
Rhodospirillum.
B. Chemoautotrophic bacteria :
Do not have photosynthetic pigment hence they
cannot use sunlight energy. This type of bacteria
obtains energy from organic or inorganic
substance.
1. Chemolithotrophs :
This type oxidize inorganic compound to release
energy
Eg : Sulphur bacteria - Thiobacillus ,
thiooxidans
2. Chemo-organotrophs :

This type oxidize organic compounds to release
energy.
Eg : Methane bacteria - Methanococcus
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2. Anaerobic respiration :
These bacteria do not use oxygen for growth
and metabolism but obtain their energy from
fermentation reactions. Eg : Clostridium.
a) Facultative anaerobes :
(i) There are bacteria that can grow either using
oxygen as a terminal electron acceptor or
anaerobically using fermentation reaction
to obtain energy.
(ii) Facultative anaerobes are often termed
“aerobes”.
(iii) 
When a facultative anaerobes such as
E. coli is present at a site of infection
like an abdominal abscess, it can rapidly
consume all available O2 and change
to anaerobic metabolism producing
an anaerobic environment and thus
allow the anaerobic bacteria that are
present to grow and cause disease.
Eg: Escherichia coli and Salmonella.
b) Capnophilic Bacteria:
	Bacteria which require CO2 for their growth are
called as capnophilic bacteria.
Eg : Campylobacter .
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22. Discuss in detail about mode of nutrition in
bacteria.
Ans. Nutrition :
On the basis of their mode of nutrition, bacteria
are classified into two types:
I. Autotrophic Bacteria :
	Bacteria which can synthesis their own food are
called autotrophic bacteria. Further subdivided
as:
A. Photoautotrophic bacteria :
	Bacteria use sunlight as their source of energy to
synthesize food. They are:
1. Photolithotrophs :
Hydrogen donor is an inorganic substance.
a.	Green sulphur bacteria :
Hydrogen donor is H2S and possess
pigment called Bacterioviridin.
Eg : Chlorobium.
b.
Purple sulphur bacteria
Hydrogen donor is thiosulphate,
Bacteriochlorophyll
is
present.
Chlorophyll containing chlorosomes are
present. Eg: Chromatium
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II. Heterotrophic Bacteria :
They are Parasites (Clostridium, Mycobacterium)
Saprophytes (Bacillus mycoides) or Symbiotic
(Rhizobium in root nodules of leguminous
crops).

23. Discuss the role of bacteria in soil fertility.

Ans. Soil fertility :

1. The Ammonifying bacteria like Bacillus ramosus
and Bacillus mycoides convert complex proteins
in the dead bodies of plants and animals into
ammonia, later converted into ammonium salt.
2. The Nitrifying bacteria such as Nitrobacter,
Nitrosomonas convert ammonium salts into
nitrites and nitrates.
3. Nitrogen fixing bacterial such as Azotobacter,
Clostridium and Rhizobium (a symbiotic
bacterium) are capable of converting atmospheric
nitrogen into organic nitrogen.
4. The nitrogenous compounds are also oxidized to
nitrogen.
All these activities of bacteria increase soil
fertility.
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3. Alcohols and Acetone :
Butyl Alcohol, Methyl alcohol and Acetone are
prepared from molasses by the fermentation
activity of the anaerobic bacterium Clostridium
acetobutylicum.
4. Retting of fibres :

5. Vitamins :

ur

E.Coli and Clostridium acetobutylicum bacteria
living in the intestine of human produce large
quantities of vitamin K and vitamin B complex.
Vitamin B2 is prepared by the fermentation of
sugar.

.s

6. Curing of Tea and Tobacco :
The leaves of tea and tobacco are fermented by
the activity of Bacillus megatherium bacteria to
impart the characteristic flavour.

w

25. List out some plant diseases caused by Bacteria.

No.
1.

Name of
the Host

Name of the
disease

Name of the
pathogen

Bacterial
blight

Xanthomonas
oryzae

2.

Apple

Fire blight

Erwinia
amylovora

3.

Carrot

Soft rot

Erwinia
caratovora

4.

Citrus

Citrus canker

Xanthomonas
citri

w

Rice

w

Angular leaf
spot

Xanthomonas
malvacearum

6.

Potato

Scab

Streptomyces
scabies

26. List out some Human diseases caused by Bacteria.
Ans.

No.
1.
2.
3.
4.
5.
6.
7.

Human diseases
Name of the
Name of the pathogen
disease
Cholera
Vibrio cholerae
Typhoid
Salmonella typhi
Tuberculosis
Mycobacterium tuberculosis
Leprosy
Mycobacterium leprae
Pneumonia
Diplococcus pneumonia
Plague
Yersinia pestis
Diphtheria
Corynebacterium diptheriae

27. What is the other name of Cyanobacteria?
Explain its different habitats.
Ans. 1. Cyanobacteria are popularly called as Blue
green algae or Cyanophyceae.
2. They are photosynthetic, prokaryotic organisms.
Habitats:
1. Most of them are fresh water and few are marine
such as Trichodesmium and Dermacarpa.
Thichodesmium erythraeum a Cyanobacterium
imparts red color to sea (Red sea).
2. Species of Nostoc, Anabaena lead an endophytic
life in the corolloid root of Cycas, leaves of
aquatic fern Azolla and thallus of hornworts
like Anthoceros by establishing a symbiotic
association and fix atmospheric nitrogen.
3. Members like Gloeocapsa, Nostoc, Scytonema
are found as phycobionts in lichen thalli.
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The fibres from the fibre yielding plants
are separated by the action of bacteria like
Clostridium it is called as retting of fibres.

Cotton

m

Vinegar (Acetic acid is obtained by the activity
of acetic acid bacteria (Actobacler aceti). This
bacterium oxidizes ethyl alcohol obtained from
molasses by fermentation to acetic acid or
vinegar.

5.

co

24. Discuss the role of bacteria in Industries.
Ans. 1. Dairy Industry :
Lactic acid bacteria (Streptococus lactis) are
employed to convert milk sugar lactose into
lactic acid.
2. Vinegar :

Ans.
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28. Explain the characteristic features of Mycoplasma
or Mollicutes.
Ans. 1.	The Mycoplasma are very small (0.1 – 0.5µm),

pleomorphic gram negative microorganisms.
2. They are first isolated by Nocard and coworkers
in the year 1898 from pleural fluid of cattle
affected with bovine pleuropneumonia.
3. They lack cell wall and appears like “Fried
Egg” in culture.
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4. The DNA contains low Guanine and Cytosine
content than true bacteria.
5. They cause disease in animals and plants.
Little leaf of brinjal, witches broom of legumes
phyllody of cloves, sandal spike are some plant
diseases caused by mycoplasma.
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c.	Oogamy – Fusion of both morphologically
and physiologically dissimilar gametes.
Eg. Monoblepharis.
Trichogyne
Microconidia

6. Pleuropneumonia is caused by Mycoplasma
mycoides.

'+' Strain

'–' Strain

Progametangium

co

Archicarp

Spermatisation- Neurospora

Zygospore
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Antheridium

Zygosporangium

Fertilization tube
Oogonium

Gametanigal Contact- Albugo

Gametanigal Copulation - Rhizopus
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29. Explain the general characteristic features of
Actinomycetes.
Ans. Actinomycetes :
1. Actinomycetes are also called ‘Ray fungi’ due
to their mycelia like growth.
2. They are anaerobic or facultative anaerobic
microorganisms and are Gram positive. They do
not produce an aerial mycelium.
3. Their DNA contain high guanine and cytosine
content. Eg : Streptomyces.
4. Frankia is a symbiotic actinobacterium which
produces root nodules and fixes nitrogen in
non – leguminous plants such as Alnus and
Casuarina.
5. It produces multicellular sporangium.
6. Actinomyces bovis grows in oral cavities and
cause lumpy jaw.
7. Streptomyces is a soil inhabiting actinobacterium
and produces antibiotics like streptomycin,
Tetracycline, etc.,

➠ Living World
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30. Write about sexual reproduction in fungi.
Ans. Sexual reproduction in fungi includes 3 steps
1. Fusion of two protoplasts (plasmogamy) 2. Fusion
of nuclei (karyogamy) and 3. Production of haploid
spores through meiosis.
1. Planogametic copulation : Fusion of motile
gamete is called planogametic copulation.
a.	Isogamy – Fusion of morphologically
and physiologically similar gametes.
Eg : Synchytrium.
b.	Anisogamy – Fusion of morphologically
or physiologically dissimilar gametes.
Eg : Allomyces.
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2. Gametangial contact : During sexual
reproduction a contact is established between
antheridium and Oogonium. Eg : Albugo.
3. Gametangial copulation : Fusion of gametangia
to form zygospore. Eg: Mucor, Rhizopus.
4. Spermatization : In this method a uninucleate
pycniospore/microconidium is transferred to
receptive hyphal cell. Eg: Puccinia/Neurospora.
5. Somatogamy : Fusion of two somatic cells of
the hyphae Eg : Agaricus.

31. Give the salient features of the class Zygomycetes.
Ans. 1. Most of the species are saprophytic and live on
decaying plant and animal matter in the soil.
Some lead parasitic life. Eg: Entomophthora on
housefly.
2. Bread mould fungi Eg: Mucor, Rhizopus and
Coprophilous fungi (Fungi growing on dung
Eg. Pilobolus) belong to this group.
3. The mycelium is branched and coenocytic
(aseptate with many nuclei).
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33. Discuss the economic importance of fungi.
Ans. Economic importance of fungi:
1. Food :
(i) Mushrooms like Lentinus edodes, Agaricus
bisporus, Volvariella volvaceae are
consumed as food for their high nutritive
value.
(ii) Yeasts provide vitamin B.
2. Medicine :
(i) Fungi produce antibiotics, arrest the
growth or destroy the bacteria. Some of the
antibiotics produced by fungi. Penicillin
(Penicilium notatum), Cephalosporins
(Acremonium chrysogenum) etc.,
(ii) Ergot alkaloids (Ergotamine) produced
by Claviceps purpurea is used as
vasoconstrictors.
3. Industries:
Production of Organic acid : For the
commercial production of organic acids fungi
are employed in the Industries. Eg: Citric acid
and Gluconic acid by Aspergillus niger.
4. Bakery and Brewery :
(i) Yeast (Saccharomyces cerevisiae) is used
for fermentation of sugars to yield alcohol.
Bakeries utilize yeast for the production of
bakery products like bread, buns, rolls etc.,
(ii) Penicillium roquefortii and Penicillim
cammemberti are employed in cheese
production.
5. Production of enzymes :
(i) Aspergillus Oryzae, Aspergillus niger were
employed in the production of enzymes
like Amylase, Protease, Lactase etc.
(ii) ‘Rennet’ which helps in the coagulation
of milk in cheese manufacturing is derived
from and Mucor spp.

ok
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32. Give the salient features of the class
Deuteromycetes.
Ans. 1.	
The fungi belonging to this group lack sexual
reproduction and are called imperfect fungi.

4. Conidia are also produced in special structures
called Pycnidium, Acervulus, Sporodochium
and Synnema.
5. Parasexual cycle operates in this group of fungi.
This brings genetic variation among the species.

m

4. Asexual reproduction by means of spores
produced in sporangia.
5. Sexual reproduction is by the fusion of the
gametangia which results in thick walled
zygospore. It remains dormant for long periods.
The zygospore undergoes meiosis and produce
spores.

co
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Pycinospore
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Pycinidium - Phoma
Conidium
Seta
Condiophore

ur

Acervulus - Colletotrichum

w

w

.s

Conidia

w

Synnema - Graphium
2. A large number of species live as saprophytes in
soil and many are plant and animal parasites.
3. Asexual reproduction takes place by the
production of Conidia, Chlamydospores,
Budding, Oidia etc.,
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6. Agriculture :
(i) Mycorrhiza forming fungi like Rhizoctonia,
Phallus, Scleroderma helps in absorption
of water and minerals.
like
Beauveria
bassiana,
(ii) Fungi
Metarhizium anisoplia are used as
Biopesticides to eradicate the pests of crops.
(iii) Gibberellin, produced by a fungus
Gibberella fujikuroi induce the plant
growth and is used as growth promoter.
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1.

5.

The whole place would be littered with dead
material of living organisms since bacteria and
fungi are nature's scavengers and decompose
the dead waste.

2.

Nutrients taken from soil by plants will not be
returned to the soil without bacteria and fungi.

3.

There will be soil odour.

4.

Disease causing pathogens will increase in
number and affect all living organisms.

Stem cuttings in higher plants resemble the
fragmentation in lower plants. Explain.
Ans. Stem cuttings : Cuttings of stems of higher plants
are used for vegetative propagation. Eg : Sugarcane.
Fragmentation : The plants body of lower plants
like algae break into fragments and each fragment
can grow independently into new plants. Both serve
for vegetative propagation. But stem cutting is a
artificial method. Fragmention is a natural method.

A complete virus particle is only capable of
infection. Do you agree?
Ans. Yes. A complete virus particle refers to virus with
capsid and nucleic acid. Viruses cannot infect a host.
If nucleic acid is not present.

w

w

3.

w
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1.

A farmer after testing the soil, reports you that his
land is poor in nitrogen content. What suggestive
measures you provide to him?
Ans. 1. He can grow leguminous plants along with other
crops by mixed cropping or crop rotation.
2. The symbiotic bacteria Rhizobium forms root
nodules in legume plants and fixes atmospheric
nitrogen as nitrate salts in the soil which increases
fertility of the soil.
3. Biofertilizers Eg : Nostoc, Anabaena can also
be used to increase soil fertility.
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Ans. No.

m

Hots

A Farmer is cultivating different vegetable
crops in a field. One day he could see white rust
symptoms of Albugo destroying the Greens but
all other crops are found healthy. He reports
this observation to you. Can you find out the
reason why this pathogen has not attacked other
vegetable crops?
Ans. 1.	
Each pathogen is specific to a host and cannot
attack all organisms.
2. Albugo causes white rust in greens which is the
specific host plant for it. Hence other vegetable
crops are found healthy.

Can you imagine a world without bacteria and
fungi. How it will be?

4.

6.

Why do we add little curd to milk for making
curds?
Ans. 1. Lactobacillus lactis, a bacterium present in curd
acts on milk protein and helps to form curd.
2. The sourness is due to lactic acid production.
7.

Why are shoots formed in potato but not formed
in carrot?
Ans. 1. The ‘eye’ of potato tuber, is an axillary bud
which sprouts and forms shoots.
2. Underground stem - Tuber is a means of
vegetative propagation whereas carrot is a
storage root and roots do not produce buds /
shoots.
8.

New phages are not formed in lysogenic cycle.
Explain.
Ans. The integrated phage DNA (Prophage) activity is
supressed by repressor proteins which checks the
synthesis of new phage.
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No.
1.
2.
3.

Bacteria
H2S is hydrogen
donor.
Oxygen is not
evolved.
Chlorobium
Chlorophyll is
an example of
pigment.

Higher Plants
H2O is hydrogen
donor.
Oxygen is evolved.

14. How is sexual reproduction different from asexual
reproduction?
Ans.

Sexual reproduction
Involves the formation
and fusion of two kinds
of gametes to produce
an offspring.

Asexual reproduction
New individuals can
arise from the various
parts of body without the
fusion of gametes and by
production of structures
like spores, buds etc.

m

Are viruses useful to us? Justify.
Ans. Though viruses are harmful, viruses of Baculoviridae
groups are commercially used as insecticides. Hence
viruses act as biopesticides. Eg: Entomopox viruses.
10. Is
bacterial
photosynthesis
similar
to
photosynthesis in higher plants? Reason out.
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9.

Ans.
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15. All the organisms are not yet identified on the

Chlorophylls
are the pigments
involved in
photosynthesis.
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s.

Sura’s  XI Std - Botany  Volume - I

earth. Prove the statement.

Ans. 1.

millions of living organisms.

2. Due to limited number of taxonomists, absence
of thorough survey of different areas and
occurrence of several inaccessible regions like

w

w

w
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ur
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11. Why reproduction is necessary? Is it essential for
survival? If a living organism does not reproduce,
to which category will it belong, living or
non-living?
Ans. 1. Reproduction is required for the perpetuation of
a population.
2. It is not necessary for the survival of living
organisms.
3. Many organisms. Eg: Mules, Sterile worker
bees, infertile human couples are not able to
reproduce, while they have all other defining
properties of life, so they can be called as Living.
12. Why virus cannot grow on non-living culture
medium?
Ans. 1. A virus cannot grow on non-living culture
medium because it needs living cells for its
metabolism and multiplication.
2. They are obligate parasites.
13. Why reproduction cannot be the defining
characteristic of living organisms?
Ans. 1. There are many organisms, which never reproduce
in their life, although all other characteristics of
living things are present in them.
2. Eg: Sterile worker bees, mules, infertile human
couples etc.,
3. Hence reproduction cannot be an all-inclusive
defining property of living things.

There are diverse habitats on earth hosting

orders@surabooks.com

hot springs, underwater reefs, etc., it is difficult
to identify all the organisms.

16. Neurospora, an ascomycetes fungus has been used
as a biological tool to understand the mechanism
of plant genetics much in the same way as
Drosophila has been used to study animal genetics.
What makes Neurospora as a genetic tool? Justify
your answer.

Ans. Neurospora is used as a biological tool to understand

the mechanism of plant genetics by the scientists. It
because of the following reasons.
1. It is haploid and so recessive traits can be studied
easily.
2. A lot of information is available about its
genome.
3. As a result of sexual reproduction, it produces
eight ascospores which show a specific
arrangement. This helps to study recombination.

PH: 9600175757 / 8124201000 / 8124301000

This is only for Sample Materials
for Full Book order online and available at all Leading Bookstores
Sura’s  XI Std - Botany

Volume - I ➠ Chapter 1

➠ Living World

m

18. Gamete formation and fusion are absent in
bacteria. How do then bacteria undergo sexual
reproduction? Justify the above statement.
Ans. It occurs by conjugation. It involves transfer of
genetic material from one bacterium to another
through cell to cell contact.
19. Why is Rhizopus called as ‘Bread mould’?
Ans. 1.	Rhizopus is a saprophytic fungus and grows on
substrates like bread, jelly, leather, decaying
vegetables and fruits.
2. It is commonly called ‘Bread mould’. Since it
easily grows on stale bread and is of common
occurence on bread.
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s.

17. Lichens play important role in biological
succession and soil formation. Give the reason.
Ans. 1. Lichens growing on rocks secrete organic acids
like oxalic acid. The acids enter the rock and
produce a number of honey comb-like small
crevices.
2. Moss spores are able to grow over such crevices
and start the process of succession and soil
formation.
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Plant Kingdom
CHAPTER SNAPSHOT

2.1 Classification of Plants

2.6 Gymnosperms
2.6.1

2.3 Algae

2.6.2	Comparison of Gymnosperms
with Angiosperms

ur

2.2 Life Cycle patterns in Plants

General characteristic features

2.3.2

Classification

2.3.3

Economic Imporatance

2.6.3	Economic importance of
Gymnosperms

.s

2.3.1

2.7 Angiosperms

2.4 Bryophytes

2.7.1

General characteristic features

2.4.2

Economic Importance

2.5 Pteridophytes
General characteristic features

2.5.2

Economic Importance

2.5.3

Types of Stele

w

w

2.5.1

Salient features of Angiosperms

2.7.2	Characteristic features
of Dicotyledons and
Monocotyledons

w

2.4.1

General characteristic features

[45]
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Chlorophyceae

These are red algae and
mostly marine.
Eg: Porphyra.

Hepaticopsida
Eg: Riccia,
Marchantia
Anthocerotopsida
Eg: Anthoceros
Bryopsida
Eg: Funaria,
Sphagnum.

Cycadopsida
Coniferopsida
Gnetopsida

They are naked seed
producing plants.

Gymnosperms

Psilophytopsida
Psilotopsida
Lycopsida
Sphenopsida
Pteropsida

Dicotyledons
Monocotyledons

m

Seeds are enclosed by fruit which
is formed by ovary.
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Angiosperms
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Rhodophyceae

These are brown coloured
marine algae.
Eg: Laminaria.

Phacophyceae

Seed producing
plants.

Phanerogams

ok
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They are the vascular
Cryptogams.

Pteridophytes
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They lack vascular tissue
and hence called 'NonVascular Cryptogams'.
They are also called as
'Amphibians of plant
kingdom'.

Bryophytes

ur

.s

Plant Kingdom

CONCEPT MAP

46

These are unicellular or
filamentous. They are
commonly called Green
algae. Eg. Spirogyra.

Algae

Non-flowering /
Non-seed producing
plants.

Cryptogams

w

w

w
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MUST KNOW DEFINITIONS
:

Alternation of the haploid gametophyte phase (n) with diploid sporophytic phase (2n)
during the life cycle is called Alternation of generation.

Cryophytic algae

:

Algae growing in snow are called Cryophytic algae.

Epiphytic algae

:

A few algae grow on the surface of aquatic plants and are called Epiphytic algae.

Algology or
Phycology

:

The study of algae is called Algology or Phycology.

Fucoxanthin

:

A golden brown pigment which gives shades of colours from olive green to brown to
the algal members.

Non-vascular
cryptogams

:

In bryophytes, Vascular tissue is completely absent, hence they called "Non-vascular
cryptogams".

Amphibians of plant
kingdom

:

Bryophytes are also called "Amphibians of plant kingdom" because they need
water for completing their life cycle.

Pteridophytes

:

Pteridophytes are vascular cryptogams.

Gymnosperms

:

Naked Seed bearing plants.

Angiosperms

:

Bear ovules enclosed in a protective cover called ovary which forms the fruit.

AGP

:

Angiosperms phylogeny Group System of Classification.

w
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Alternation of
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Evaluation

Which of following represent gametophytic
generation in pteridophytes?
(a) Prothallus		
(b) Thallus
(d) Rhizophore
(c) Cone			

[Ans. (a) Prothallus]

3.

The haploid number of chromosome for an
Angiosperm is 14 , the number of chromosome
in its endosperm would be
(a) 7			
(b) 14
(c) 42			
(d) 28

[Ans. (c) 42]

5.

m

Do you think shape of chloroplast is unique for
algae. Justify your answer.
Ans. Variation among the shapes of chloroplast is found
in algae and is very unique especially in green algae.
9.

No.

Name of Algae

Shape of chloroplast

Endosperm in Gymnosperm is formed
(a) At the time of fertilization.
(b) Before fertilization.
(c) After fertilization.
(d) Along with the development of embryo.

[Ans. (b) Before fertilization]

1.

Chlamydomonas

Cup shaped

2.

Chara

Discoid

3.

Ulothrix

Girdle shaped

4.

Oedogonium

Reticulate

5.

Spirogyra

Spiral

Differentiate halpontic and diplontic life cycle.

6.

Zygnema

Stellate

7.

Mougeoutia

Plate like

ur

4.

Mention two characters shared by gymnosperms
and angiosperms?
Ans. 1. Both plant groups produce seeds.
2. Presence of Eustele
3. Presence of well organised plant body with roots,
stem and leaves.

8.

ab
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2.

What do you infer from the term pycnoxylic?
Ans. It refers to a type of wood in Gymnosperms which is
compact with narrow medullary ray. Eg : Pinus.

7.

co

Which of the plant group has gametophyte as a
dominant phase?
(a) Pteridophytes
(b) Bryophytes
(c) Gymnosperm
(d) Angiosperm

[Ans. (b) Bryophytes]

ok
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1.

.s

Ans.

Haplontic life cycle

Diplontic life cycle

1.

Gametophytic
phase is dominant,
photosynthetic and
independent.
Sporophytic
phase
is represented by the
zygote. Eg : Volvox

Sporophytic
phase
(2n) is dominant,
photosynthetic
and
independent.
The
gametophytic
phase is represented
by the single to few
celled gametophyte.
Eg: Fucus sps.

w

No.

w

w

2.

6.

What is plectostele? Give example. [First Mid-2018]
Ans. 1. Protostele - Stele in which phloem surrounds
xylem.
2.	Plectostele is a type of protostele in which
xylem plates alternate with phloem plates.
Eg : Lycopodium clavatum.

orders@surabooks.com

They contain chlorophyll ‘a’ and ‘b’ pigments for
photosynthesis.
The chloroplasts also contain pyrenoids which store
starch.
10. Do you agree with the statement ‘Bryophytes need
water for fertilization’? Justify your answer.
Ans. 1.

Yes. In Bryophytes sexual reproduction occurs
in Gametophyte (dominant phase).

2.	The antherozoids have flagella and swim in a
thin film of water to reach the Archegonium.
They fuse with the egg and form the zygote
3.	
which initiates the sporophyte.
4.	Thus without water the life cycle of a Bryophyte
cannot be completed.
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Botany Long Version Questions

co

17. What are elaters?
Ans. In the sporophytic generation of Marchantia.
Bryophyte:
1. The capsule consists of single layered jacket
layer and encloses numerous haploid spores and
elaters.
2. Elaters helps in the dispersal of spores.
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11.	List the classes of algae.
Ans. Algae Classes:
1. Chlorophyceae
2. Xynthophyceae
4. Bacillariophyceae
3. Chrysophyceae
5. Cryptophyceae
6. Dinophyceae
7. Chloromonadineae
8. Euglenophyceae
9. Euglenophyceae
10. Phaeophyceae
12. Cyanophyceae
11. Rhodophyceae
12.	Mention the pigments and storage food of
Dinophyceae.
Ans. Pigments of Dinophyceae:
Chlorophyll ‘a’ and ‘c’ carotenoids.
Storage food of Dinophyceae:
Starch and oil.

ok
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Q.No. 1 to 10 Refer Evaluation.

13. What are cap cells?

In the alga oedogonium, the distal end
of some cell possess ring like markings
called apical caps.

ur

Ans. 1.

16.	Differentiate nodal and internodal cells of Chara.
Ans. The main axis of chara (alga) is branched, long and
differentiated with nodes and internodes.
Internode:
1. The internode is made up of an elongated cell in
the centre called axial cell which is surrounded
by vertically elongated small cells which
originate from the node.
2. They are called cortical cells.
3. The internodal cells have a large certral
vacuole, many nuclei and numerous discoidal
chloroplasts.
Nodal cells:
They are uninucleate with few ellipsoidal
chloroplasts.

m

Long Version Evaluation

(for pure science Group)

Cap cell

Chloroplast

18. What is protonema?
Ans. 1. In Funaria, (Bryophyte) haploid spores are
produced from the sporophytes.
2. Such cells are called cap cells which is
2. During favourable conditions, the spores
a characteristic feature of Oedogonium.
Hold fast
germinate to produce thread like green branched
structure called protonema.
a) A single
b) A cell enlarged
filament
Oedogonium
3. It produces rhizoids and number of lateral buds
which develop into new plants.
14. Name the flagellation found in the zoospore of
Oedogonium.
19. Where do we find false indusium?
Ans. 1. A ring of short flagella is found at the base of Ans. In the few adiantum, the leaves of the sporophyte bear
colourless, beak like anterior end of the zoospore.
marginal sori which are covered by false indusium.
2. This kind of flagellation is called stephanokont.
20. Explain the internal structure of Cycas rachis.
15. What is Nucule?
Ans. 1. The outermost layer is epidermis and is covered
by thick cuticle.
Ans. In the alga chara, the female sex organ is called
Oogonium or Nucule. It is located above the male
2. The hypodermis is made up of two layers of
sex organ called Antheridium or Globule.
sclerenchyma on the adaxial side and many
layered on the abaxial side.
Cell wall

Pyrenoid

w

w

w
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Nucleus
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3. The ground tissue is parenchymatous. The
peculiar feature of the rachis is the arrangement
of vascular bundle i.e., in an inverted omega
shape pattern.
4. Each vascular bundle is covered by a single
layered sclerenchymatous bundle sheath.
5. Vascular bundles are collateral, endarch and
open.

21.	Differentiate long and dwarf shoot.
Ans.

S.
Long shoot
No.
1. The long shoot is
present on the main
trunk the apical buds
grow
indefinitely.
So it is also called
branches of unlimited
growth.
2. They
shorten
gradually towards the
tip, thus providing a
pyramidal appearance
to the tree. These
branches bear scale
leaves only.

Ground tissue

Mucilage duct

T.S. of Rachis

Choose

Additional

the

Correct Answers

I. Choose the Correct
below Questions:

options

1 MARK

for

the

1.

Which one of the following is considered important
in the development of seed habit? [Govt. MQP-2018]
(a) Heterospory
(b) Haplontic life cycle
(c) Free living gametophyte
(d) Dependent sporophyte [Ans. (a) Heterospory]

2.

Which of the following represent gametophytic
generation in pteridophytes?
[QY-2018]
(a) Prothallus		
(b) Thallus
(c) Cone			
(d) Rhizophore

[Ans. (a) Prothallus]

3.

In which algae reserve food is in the form of
laminarin?
(a) Brown algae		
(b) Red algae
(c) Green algae		
(d) All the above

[Ans. (a) Brown algae]
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6. A single layered endodermis and few layered
pericycle surrounds the bundle.
7. A diploxylic condition is present in the vascular
bundles. (presence of both centripetal and
centrifugal xylem).
T.S. of Leaflet :
1. The leaflet of Cycas in transverse section shows
the presence of upper and lower epidermis. The
epidermal cells are thick walled and are covered
with thick cuticle.
2. The lower epidermis is not continuous and is
interrupted by sunken stomata. The hypodermis
consists of sclerenchyma cells to prevent
transpiration.
3. The mesophyll is differentiated into palisade and
spongy parenchyma. The cells of this layer are
involved in photosynthesis.
4. The spongy parenchyma present in close
proximity to the lower epidermis bear large
intercellular spaces which help in gaseous
exchange.
5. Layers of colourless, elongated cells which run
parallel to the leaf surface from the midrib to the
margin of the leaflet are seen.
6. These constitute the Transfusion tissue that helps
in the lateral conduction of water. The vascular
bundle has xylem facing upper epidermis and
phloem facing lower epidermis.
7. The protoxylem occupies the centre, hence the
bundle is mesarch. The vascular bundle has a
sclerenchymatous bundle sheath.

w

w

These branches do
not have apical buds
and hence show
only limited growth.
So it is also called
branches of limited
growth.
They develop in the
axils of scale leaves
and bear both scale
and foliage leaves.
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Vascular bundle
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Dwarf shoot
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Epidermis
Hypodermis

orders@surabooks.com

➠ Chapter 2 ➠ Plant Kingdom

m

50

PH: 9600175757 / 8124201000 / 8124301000

This is only for Sample Materials
for Full Book order online and available at all Leading Bookstores
following

is

N2-fixing

(b) Sequoia
(d) Thuja
[Ans. (c) Anabaena]

II. Choose the Correct
below Fill in the blanks:

options for the

Water is essential for fertilization _____. [HY-2018]
(a) Angiosperms		
(b) Bryophytes
(c) Gymnosperms		
(d) Fungi

[Ans. (b) Bryophytes]

2.

_____ is a alga found on shell of molluscs.
(a) Ulva			
(b) Cladophora
(c) Oedogonium		
(d) Funaria

[Ans. (b) Cladophora]

3.

______ is a halophytic alga.
(b) Gelidium
(a) Chlamydomonas
(c) Dunaliella		
(d) Vaucheria

[Ans. (c) Dunaliella]

4.

Scalariform conjugation is seen in ______.
(b) Zygnema
(a) Nostoc			
(c) Ulothrix			
(d) Volvox

[Ans. (b) Zygnema]

ur

The presence of cap cell is characteristic of______.
(b) Gelidium
(a) Chara		
(c) Cladophora		
(d) Oedogonium

[Ans. (d) Oedogonium]
Stone wort refers to ______.
(b) Gelidium
(a) Chara			
(c) Anabaena		
(d) Chlamydomonas

[Ans. (a) Chara]
Bulbils occur in the alga ______.
(b) Chlorella
(a) Pithophora		
(c) Spharcelaria		
(d) Chlamydomonas

[Ans. (c) Spharcelaria]
Tubers store food materials in ______.
(a) Oedogonium		
(b) Chara
(c) Ulothrix			
(d) Fucus

[Ans. (b) Chara]

w

7.
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6.

A unicellular form in red algae______.
(a) Porphyridium
(b) Porphyra
(c) Corollina
(d) Goniotrichum

[Ans. (a) Porphyridium]
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5.
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1.
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8.

9.

10. Air bladders are seen in _____.
(a) Fucus			
(b) Ulva
(d) Vaucheria
(c) Sargassum		

[Ans. (c) Sargassum]
11. Thick walled aplanospores are called ______.
(a) akinete			
(b) hormogone
(c) hypnospore		
(d) tetraspore

[Ans. (c) hypnospore]
12. The oldest recorded alga is ______.
(a) Grypania		
(b) Gnetum
(c) Pandorine		
(d) Volvox

[Ans. (a) Grypania]
13. Among Brown algae, ______ is a fresh water form.
(a) Fucus			
(b) Pleurocladia
(d) Ulva
(c) Dictyota			

[Ans. (b) Pleurocladia]
14. ______ is commonly called sea palm.
(a) Gelidiella		
(b) Postelia
(c) Gracilaria		
(d) Dunaliella

[Ans. (b) Postelia]
15. ______ is a green alga employed in Biofuel
production.
(a) Botryococcus
(b) Chlorella
(c) Kappaphycus
(d) Ceramium

[Ans. (a) Botryococcus]

m

Which one of the
cyanobacteria?
(a) Gnetum			
(c) Anabaena		
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16. Shiv Ram Kashyap has done a lot of work on
______.
(a) Pteridophytes
(b) Bryophytes
(c) Algae			
(d) Fungi

[Ans. (b) Bryophytes]
17. Institute of palaeobotany is located in ______.
(a) Delhi			
(b) Lucknow
(c) Meerut			
(d) Agra

[Ans. (b) Lucknow]
18. A plant secretion that is a efficient preservative
______.
(a) Agar Agar		
(b) Careegenin
(c) Amber			
(d) Ergot

[Ans. (c) Amber]
19. ______is a liana.
(a) Gnetum			
(c) Pine			


(b) Cycas
(d) Adiantum
[Ans. (c) Pine]

20. Xylem vessels are seen in______.
(a) Selaginella		
(b) Gnetum
(c) Cycas			
(d) Pinus

[Ans. (b) Gnetum]
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25. The father of algae is ______ .
(b) Whittaker
(a) Fritsch			
(c) Joh Ray			
(d) Hippocrates

[Ans. (a) Fritsch]
26. Algae consist of ______ like plant body.
(a) hyphae			
(b) thallus
(d) flagella
(c) coiled			

[Ans. (b) thallus]
27. ______ is a unicellular alga.
(b) Laminaria
(a) Spirogyra		
(c) Chlorella		
(d) Fucus

[Ans. (c) Chlorella]
28. Star shaped chloroplast is seen in ______ .
(b) Spirogyra
(a) Zygnema		
(c) Chlamydomonas
(d) Chlorella

[Ans. (a) Zygnema]

m

22. Phycology is the study of ______ .
(a) virus
(b) algae (c) plants (d) bacteria

[Ans. (b) algae]
23. Most of the chloroplasts have one or more storage
bodies called ______ in algae.
(a) gluconoids		
(b) colloids
(c) pyrenoids		
(d) phycocolloids
[Ans. (c) pyrenoids]
24. Fucus and Laminaria are rich in ______ .
(a) Calcium			
(b) Vitamin
(c) Nitrogen			
(d) Iodine

[Ans. (d) Iodine]

32. ______ is a saprophytic Bryophyte.
(b) Marchantia
(a) Buxbaumia		
(c) Anthoceros		
(d) Funaria

[Ans. (a) Buxbaumia]
33. ______ is not included pteridophytes.
(a) Club moss		
(b) Quill worts
(c) Kelps			
(d) Horsetails

[Ans. (c) Kelps]
34. Vessels are seen in ______.
(a) Equisetum		
(b) Selaginella
(c) Marsilea			
(d) Pteris

[Ans. (b) Selaginella]
35. Siphonostele occurs in the pteridophyte ______.
(a) Selaginella		
(b) Marsilea
(c) Equisetum		
(d) Lycopodium

[Ans. (b) Marsilea]
36. Green dye is obtained from ______.
(a) Pteridium		
(b) Equisetum
(c) Marattia			
(d) Azolla

[Ans. (a) Pteridium]
37. ______ is employed in Bioremediation.
(a) Pteris			
(b) Pteridium
(c) Marsilea			
(d) Rumohra

[Ans. (a) Pteris]
38. Amber is produced by a ______.
(a) Pteridophyte		
(b) Gymnosperm
(c) Algae			
(d) Fungi

[Ans. (b) Gymnosperm]
39. Siliceous walls are seen in ______.
(a) Red Algae		
(b) Diatoms
(c) Brown Algae		
(d) Fungi

[Ans. (b) Diatoms]

co

21. ______ is not seen in Pinus.
(a) Foliage leaf		
(b) Polyembryony
(c) Prothallus 		
(d) Epigeal germination
[Ans. (c) Prothallus]

➠ Chapter 2 ➠ Plant Kingdom

ok
s.

52

w

29. ______ is used in space travel.
(a) Fucus			
(b) Laminaria
(c) Gelidium		
(d) Chlorella

[Ans. (d) Chlorella]

w

30. ______ is used as fodder.
(a) Chara			
(b) Fucus
(c) Chlorella		
(d) Chlamydomonas
[Ans. (b) Fucus]
31. The sporophytes of bryophytes are called ______ .
(b) Sporangium
(a) Sporogonium
(c) Oogonium		
(d) Antheridium

[Ans. (a) Sporogonium]

orders@surabooks.com

40. ______ has medicinal properties to cure
pulmonary tuberculosis.
(a) Sphagnum		
(b) Marchantia
(c) Riccia			
(d) Pellia

[Ans. (b) Marchantia]
41. Bryophytes completely lack ______ .
(a) vascular tissue system(b) pith
(c) pericycle		
(d) cambium

[Ans. (a) vascular tissue system]
42. ______ is used in nurseries.
(a) Liverworts		
(b) Sphagnum
(c) Riccia			
(d) Funaria

[Ans. (b) Sphagnum]
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III. Identify

Identify the correct statements from the below
about “Algae”.
(I) Algae are autotrophs.
(II) study of algae is called phycology.
(III) All algae are Eukaryotes.
(IV) Majority of algea are aquatic, marine and fresh
water.
(b) I, II and IV only
(a) I, II and III only
(c) II, III and IV only
(d) I, III and IV only

[Ans. (b) I, II and IV only]

2.

Identify the correct statements from the below
about “Rhodophyceae”.
(I) The are members of the group ‘Brown algae’
(II) Male sex organ is spermatangium.
(III) Storage product is floridean starch.
(IV) Female sex organ is carpogonium.
(a) I, II, III and IV
(b) II, III and IV only
(c) I, III and IV only
(d) I, II and IV only

[Ans. (b) II, III and IV only]

ab
o

47. In gymnosperms pollination occurs by ______ .
(a) rain
(b) insect (c) water (d) wind

[Ans. (d) wind]

ok
s.

46. ______ are naked seeded plants.
(a) Gymnosperms
(b) Bryophytes
(c) Algae			
(d) Pteridophytes
[Ans. (a) Gymnosperms]

Statements:

1.

44. ______ are called vascular cryptogams.
(b) Algae
(a) Fungi			
(c) Pteridophytes
(d) Bryophytes

[Ans. (c) Pteridophytes]
45. ______ is a characteristic feature of pteridophytes.
(a) Absence of vascular tissues
(b) Heterospory
(c) Capsule
[Ans. (b) Heterospory]
(d) Protonema

the correct

m

43. Pteridophytes are primitive seedless vascular
plants and are also called ______ .
(a) Cryptogams		
(b) Angiosperms
(d) Fungi
(c) Cryophytes		

[Ans. (a) Cryptogams]
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Sura’s  XI Std - Botany  Volume - I

3.

Identify the correct statements from the below
about “Bryophytes”.
(I) Bryophytes are simplest land inhabiting
cryptogams.
(II) Also called as ‘amphibians of plant kingdom’.
(III) Water is essential for fertilization.
(IV) Vasular tissues are present.
(b) I, II and III only
(a) II, III and IV only
(c) I, III and IV only
(d) I, II and IV only

[Ans. (b) I, II and III only]

4.

Identify the correct statements from the below
about “pteridophytes”.
(I) Reimer
proposed
classification
for
pteridophytes.
(II) Pteridophytes show apogamy and apospory.
(III) Water is not essential for fertilization.
(IV) Roots are adventitious
(a) I, II and III only
(b) II, III and IV only
(c) I, II and IV only
(d) I, III and IV only

[Ans. (c) I, II and IV only]

ur

48. Turpentine is got from ______ .
(a) Ephedra			
(b) Pinus
(c) Agathis			
(d) Araucaria

[Ans. (b) Pinus]

.s

49. ______ after fertilization becomes a seed.
(a) Ovary			
(b) Megaspore
(c) Ovule			
(d) Microsporangium
[Ans. (c) Ovule]

w

50. The Father of Indian Phycology is _________.
(a) Whittaker		
(b) M.O.P. Iyengar
(c) Hippocrates		
(d) John Ray

[Ans. (b) M.O.P. Iyengar]

w

w

51. The Father of Indian Bryology is _________.
(a) Hippocrates		
(b) John Ray
(c) Shiv Ram Kashyap (d) M.O.P. Iyengar

[Ans. (c) Shiv Ram Kashyap]

52. The Father of Indian Paleobotany is _________.
(a) M.O.P. Iyengar
(b) Birbal Sahni
(c) Shiv RamKashyap (d) Ramaniyam

[Ans. (b) Birbal Sahni]
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3.

Identify the wrong statement from the below
about “Chlorophyceae”.
(a) Members are commonly called ‘Green algae’.
(b) It is Oval shaped.
(c) Chlorophyll ‘a’ and chlorophyll ‘b’ are the
pigments.
(d) Pyrenoides are storage bodies.

[Ans. (b) It is Oval shaped]
Identify the wrong statement from the below
about “salient features of Angiosperms”.
(a) Vascular tissue well developed
(b) Flowers produced instead of cone
(c) Double fertilization is absent
(d) Embroyo sac remains enclosed

[Ans. (c) Double fertilization is absent]
Identify the wrong statement from the
below about sphagnum.
(a) Sphagnum used in horticulture
(b) It has water holding capacity
(c) It is also used as food.
(d) It is the type of pteriodophytes.

(a)
(b)
(c)
(d)
3.

Leaf

4.

Rhizoids

ur

Identify the wrong statement from the below
about “Amber”.

w

.s

(a) Plant secretion
(b) Efficient preservative
(c) Doesn’t get degraded (d) It is a Angiosperm

[Ans. (d) It is a Angiosperm]

V. Match
1.
2.
3.
4.

the following:

Dictyostele
Eustele
Atactostele
Polycyclicstele
1
2
3
iv iii
ii
iii iv
i
iv i
ii
i
ii
iii


w

w

1.

1.
2.
3.
4.

(a)
(b)
(c)
(d)

[Ans. (d) It is the type of pteriodophytes]


4.

Calyptra

1.
2.
3.
4.

Haplostele
(i) Lycopodium serratum
Actinostele
(ii) Selaginella
Plectostele
(iii) Lycopodium cernuum
Mixed protostele (iv) Lycopodium clavatum
1
2
3
4
ii
i
iv
iii
i
ii
iii
iv
iii iv
i
ii
i
iii
iv
ii

[Ans. (a) 1-ii, 2-i, 3-iv, 4-iii]
Fossil algae
(i) Medullosa
Fossil Bryophytes
(ii) Cooksonia
Fossil pteridophytes (iii) Naiadita
Fossil Gymonsperms (iv) Paleoporella
1
2
3
4
ii
i
iv
iii
i
ii
iii
iv
iv iii
ii
i
i
iii
iv
ii

[Ans. (c) 1-iv, 2-iii, 3-ii, 4-i]
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2.
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1.

the wrong statements

m

IV. Identify
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(a)
(b)
(c)
(d)

(i) Pteridium
(ii) Monocot stem
(iii) Dicot stem
(iv) Meri stele
4
i
ii
iii
iv
[Ans. (a) 1-iv, 2-iii, 3-ii, 4-i]

orders@surabooks.com

1. Biofertilizer
(i) Marattia
2. Treatment for
(ii) Azolla
tape worm
3. Leaves yield
(iii) Dryopteris filix-mas
green dye
4. Ornamental plant (iv) Pteridium sp.
1. 2
3
4
ii
iii
(a) iv i
(b) ii
iii
iv
i
(c) i
ii
iii
iv
iii
iv
ii
(d) i

[Ans. (b) 1-ii, 2-iii, 3-iv, 4-i]

VI. Identify
reason:
1.

the

correct

assertion

and

Assertion (A) :	Algae impart red colour to the
snow (Red Snow).
:	Chylamydomonas nivalis is an
algae grow in snow covered
mountains and gives red colour.
(A) is correct and (R) explains (A).
Both (A) and (R) are wrong
(A) is correct but (R) is wrong
(R) is correct but (A) is wrong
[Ans. (a) (A) is correct and (R) explains (A).]

Reason (R)
(a)
(b)
(c)
(d)


PH: 9600175757 / 8124201000 / 8124301000

This is only for Sample Materials
for Full Book order online and available at all Leading Bookstores

4.

ur

.s

Assertion (A) : P
 teridophytes considered as first
true land plants.
: P
 teridophytes were the first plant
to acquire vascular tissue hence
called vascular cryptogams.
Both (A) and (R) are correct
Both (A) and (R) are wrong
(A) is correct and (R) is wrong
(A) is wrong and (R) is correct.
[Ans. (a) Both (A) and (R) are correct]

w

Reason (R)

w

w

(a)
(b)
(c)
(d)


6.

(A) is correct (R) is wrong
(A) is wrong (R) is correct
(A) is correct and (R) explains (A)
Both (A) and (R) is wrong
[Ans. (c) (A) is correct and (R) explains (A)]

m

7.

Assertion (A) : Angiosperms and Gymnosperms
show secondary growth.
Reason (R)

:
Cambium
is
present
in
Angiosperms and Gymnosperms.
(a) (A) and (R) are wrong
(b) (A) is correct, (R) is wrong
(c) (A) and (R) are correct but (R) does not
explain (A)
(d) (A) and (R) are correct (R) explains (A).
[Ans. (d) (A) and (R) are correct (R) explains (A)]

VII. Identify the correct
parts of the Diagram :

option for the

1.

Identify the parts marked as A and B for the
below diagram“Tubers - Anthoceros”.

A
A		
B
(a) Leaf and
Rhizoids
(b) Leaf and
Thallus
B
(c) Tuber and Thallus
(d) Tuber and Rhizoids

[Ans. (c) A - Tuber and B - Thallus]

2.

Identify the parts marked as ‘A’ for the
below diagram“Funaria”.

Assertion (A) :	
Bryophytes are called ‘Nonvascular cryptogams.
Reason (R) :	Bryophytes lack vascular tissue.
(a) Both (A) and (R) are wrong
(b) Both (A) and (R) are correct
(c) (A) is correct but (R) is wrong
(d) (A) is wrong but (R) is correct.

[Ans. (b) Both (A) and (R) are correct]

5.

(a)
(b)
(c)
(d)


co

3.

Assertion (A) : A
 lgae classified based on
pigmentation only.
Reason (R) : Classification of algae based on
pigmentation, types of flagella,
reserve food materials, thallus
structure and reproduction.
(a) Both (A) and (R) are wrong
(b) Both (A) and (R) are correct
(c) (A) is wrong and (R) is correct
(d) (A) is correct and (R) is wrong.

[Ans. (c) (A) is wrong and (R) is correct]
Assertion (A) :	The pigments chlorophyll ‘a’
and ‘c’ gives brown colour to
the algae.
Reason (R) :	Golden brown pigment called
“Fucoxanthin” gives colour
from olive green to brown.
(a) (A) is wrong But (R) is correct
(b) Both (A) and (R) are correct
(c) Both (A) and (B) are wrong
(d) (A) is correct But (R) is wrong

[Ans. (a) (A) is wrong But (R) is correct]
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o
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Assertion (A) :	
Water is not essential for
fertilization in Angiosperms.

Reason (R)

:	Pollen tube helps in fertilization,
so water is not essential for
fertilization

orders@surabooks.com

(a) Tuber			
(c) Calyptra			


VIII. Identify
below :
1. (a)
(b)
(c)
(d)

the

(b) Rhizoids
(d) Leaf
[Ans. (c) Calyptra]

Correct

M.O. Parthasarathy
F.E. Fritsch
Reds now
Shiv Ram Kashyap

-

A

Thallus

Rhizoids

pair from the

Bryophytes
Algae
Pteridophytes
Angiosperms

[Ans. (b) F.E. Fritsch - Algae]
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Phaeophyceae
Rhodophyceae
Chlorophyceae
Cyanophyceae

-

Brown algae
Green algae
Red algae
Blue algae

Competitive Examination Questions
1.

[Ans. (a) Phaeophyceae - Brown algae]

Incorrect

C. Coralloid roots in Cycas have VAM.

(a) Amphibious plants

-

Bryophytes

(b) Trueland plants

-

Pteridophytes

(c) Azola

-

Club moss

(d) Equisetum

-

Horse tail

	D. Main plant body in bryophytes is gametophytic,
whereas in pteridophytes it is sporophytic.

[Ans. (c) Azola - Club moss]
(a) Fossil algae

-

Palaeoporella

(b) Fossil Bryophytes

-

Naiadita

(c) Fossil pteridophytes

-

(d) Fossil Gymnosperms

-

E. In
gymnosperms,
male
and
female
gametophytes are present within sporangia
located on sporophyte.
(a) B, C and E 		
(b) A, C and D
(c) B, C and D 		
(d) A, D and E
[Ans. (d) A, D and E]


2.

Cooksonia
Furcula

3.

Select the mismatch 
(NEET – 2017)
(a) Pinus
- Dioecious
(b) Cycas
- Dioecious
(c) Salvinia
- Heterosporous
(d) Equisetum - Homosporous

[Ans. (a) Pinus -Dioecious]

4.

Life cycle of Ectocarpus and Fucus respectively
are 
(NEET – 2017)
(a) Haplontic, Diplontic
(b) Diplontic, Haplodiplontic
(c) Haplodiplontic, Diplontic
(d) Haplodiplontic, Halplontic

[Ans. (c) Haplodiplontic, Diplontic]

5.

Zygote meiosis is characterisitic of  (NEET – 2017)
(a) Marchantia 		
(b) Fucus
(c) Funaria 			
(d) Chlamydomonas

[Ans. (d) Chlamydomonas]

6.

In bryophytes and pteridophytes, transport of
male gametes require 
(NEET – 2016)
(a) Wind 			
(b) Insects
(c) Birds 			
(d) Water
[Ans. (d) Water]


[Ans. (d) Fossil Gymnosperms - Furcula]
the

Odd-man

out

from

the

ur

X. Identify
below :

Identify the odd-man out from the below.
(b) Equisetum
(a) Lycopodium 		
(d) Azolla
(c) Marchantia		

[Ans. (c) Marchantia]
Reason: Marchantia is a type of Bryophytes. Others
are the types of pteridophytes.

2.

Identify the odd-man out from the below.

w

w

.s

1.

(b) Thuja

(c) Taxus			


(d) Magnolids
[Ans. (d) Magnolids]

w

(a) Cycas			

Reason: Magnolids is an Angiosperm. Others are the
types of Gymnosperms.

orders@surabooks.com

An example of colonial alga is 
(NEET – 2017)
(a) Chlorella 		
(b) Volvox
(c) Ulothrix 		
(d) Spirogyra

[Ans. (b) Volvox]

ab
o

2.

B. Selaginella is a homosporous pteridophyte.

pair from the

ok
s.

1.

the

A. Mosses and Lichens are the first organisms to
colonise a bare rock.
(AIPMT – 2015)

co

IX. Identify
below :

Read the following statements (A to E) and select
the option with all correct statements 

m

2. (a)
(b)
(c)
(d)

➠ Chapter 2 ➠ Plant Kingdom
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Flagellated male gametes are present in all the
three of which one of the following sets? 
(AIPMT Prelims – 2007)

(a) Riccia, Dryopteris and Cycas
(b) Anthoceros, Funaria and Spirogyra
(c) Zygnema, Saprolegnia and Hydrilla
(d) Fucus, Marsilea and Calotropis

[Ans. (a) Riccia, Dryopteris and Cycas]

w

.s

9.

m



[Ans. (c) Sequoia is one of the tallest trees]

co

Read the following five statement (A-E) and
answer as asked next to them 
(AIPMT Prelims – 2012)

(a) In Equisetum, the female gametophyte is retained
on the parent sporophyte
(b) In Ginkgo, male gametophyte is not independent
(c) The sporophyte in Riccia is more developed than
that in Polytrichum
(d) Sexual reproduction in Volvox is isogamous
(e) The spores of slime moulds lack cell walls
How many of the above statement are correct?
(a) Two			
(b) Three
(c) Four 			
(d) One [Ans. (d) One]

11. Select the correct statement 
(NEET – 2016)
(a) Gymnosperms are both homosporous and
heterosporous
(b) Salvinia, Ginkgo and Pinus all are gymnosperms
(c) Sequoia is one of the tallest trees
(d) The leaves of gymnosperms are not well adapted
to extremes of climate
12. Seed formation without fertilization in flowering
(NEET – 2016)
plants involves the process of 
(a)
(b)
(c)
(d)

Sporulation
Budding
Somatic hybridization
Apomixis

[Ans. (d) Apomixis]

Very Short Answers

2 MARKS

1.

Why Bryophytes are called amphibians of plant
[QY-2018]
kingdom?

Ans. Bryophytes are also called “Amphibians of plant

ab
o

8.

Monoecious plant of Chara shows occurrence of 
(NEET-2013)

(a) Stamen and carpel on the same plant
(b) Upper antheridium and lower oogonium on the
same plant
(c) Upper oogonium and lower antheridium on the
same plant
(d) Antheridiophore and archegonio- phore on the
same plant

[Ans. (c) Upper oogonium and lower

antheridium on the same plant]

ur

7.
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kingdom” because they need water for completing
their life cycle.

2.

Name some eminent algologists.
Ans. F.E. Fritsch, M.O.P. Iyengar, V.S. Sundara Lingam,
T.V. Desikachary.
What are pyrenoids?
Ans. They are proteinaceous bodies found in chloroplasts
of algae and store starch.

3.

Name the methods of asexual reproduction seen
in algae.
Ans. Zoospores
Eg : Ulothrix.
Aplanospore
Eg : Vaucheria.
Eg: Chlorella.
Autospore
Hypnospore
Eg : Chlamydomonas nivalis.

4.

5.

[Ans. (b) Osmunda and Equisetum]

6.

w

w

10. Ectophloic siphonostele is found in 
(AIPMT Prelims – 2005)

(a) Adiantum and Cucurbitaceae
(b) Osmunda and Equisetum
(c) Marsilea and Botrychium
(d) Dicksonia and maiden hair fern
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What are Akinetes?
Ans. Thick walled spores meant for perennation and
germinate during favourable conditions seen in
algae. Eg : Pithophora.
Name the sex organs seen in Rhodophyceae.
Ans. Male sex organ
- Spermatangium.
Female sex organ - Carpogonium.
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8.

What is asexual spores?
Ans. Autospores are asexual spores which look similar to
parent cell. Eg: Chlorella
9.

What are aplanospores?
Ans. They are thin walled non motile spores produced
during asexual reproduction in algae. Eg: Vaucheria.
10. Name the different reserve food materials in
algae.
Ans. Name of the algae
Reserve Food
a) Green algae Starch
b) Brown algae Laminarin and Mannitol
c) Red Algae
Floridean starch

12. Differentiate eusporangiate and leptosporangiate
development.
Ans.

Leptosporangiate
development
The development of
sporangium from a
single initial.
Seen in Pteridophytes

.s

ur

Eusporangiate
Development
1. The development of
sporangium from a
group of Initials
2. Seen in Pteridophytes

of vegetative propagation in
Method of vegetative propagation
Tubers
Gemmae
Fragmentation.

w

w

13. Give examples
Bryophytes.
Ans. Bryophyte
1. Anthoceros 2. Marchantia 3. Riccia
-

w

14. Name the types of wood seen in Gymnosperms.
Ans. Manoxylic wood - Porous, Soft, more parenchyma
with wide medullary ray. Eg: Cycas
Pycnoxylic wood - Compact with narrow medullary
ray. Eg: Pinus

15. What is called polyembryony?
Ans. Presence of more than one embryo in ovule is called
polyembryony. Eg: Pinus.
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17. Mention uses of algae in health care.
Ans. 1. Chlorella is used as single cell protein.
2. Kelps are a rich source of Iodine.

18. What is diatomaceous earth?
Ans. The siliceous frustules from the diatoms (algae) forms
deposits under the sea. This is called diatomaceous
earth and used as water filters, insulation material etc.
19. Name some algae used as fertilizer.
Ans. Lithophyllum, Chara, Fucus.

20. What are phycocolloids?
Ans. Algae like Kappaphycas alvarezii, Gracilaria edulis
and Gelidielh acerosa are grown commercially in the
sea for harvesting phycocolloids got from cell wall
of algae.
21. Name the types of Rhizoids in Bryophytes.
Ans. Smooth walled and pegged.

ab
o

11. What are elaters?
Ans. They are seen in the sporophytes of bryophytes like
Marchantia and help in dispersal of spores.

16. Name the green algae used as biofuel.
Ans. Botryococcus braunii.

m

Name a foliaceous alga and colonial non motile
alga.
Ans. Foliaceous alga - Ulva
Colonial non motile alga - Hydrodictyon

co

7.

➠ Chapter 2 ➠ Plant Kingdom

ok
s.

58

22. How are Bryophytes classified ?
Ans. They are classified into 3 classes by proskauer.
1. Hepaticopsida
–
Eg : Riccia
–
Eg : Anthoceros
2. Anthocerotopsida
3. Bryopsida
–
Eg : Funaria
23. What is Taxol ?
Ans. Drug obtained from a gymnosperm - Taxus brevifolia
and used for cancer treatment.

24. What are fossils?
Ans. Fossils are remains of the plants and animals of the
post geological age that occur in preserved form.
25. Why do we call the seeds of Gymnosperms as
naked?
Ans. 1. As in gymnosperms, the fertilized ovule becomes
the seed but there is no ovary to bring about fruit
formation.
2. The ovules are naked and directly borne on the
cone. So they are called naked seeded plants.
26. Name the three important developments that
have been made by the seed plants.
Ans. 1. The development of heterospory.
2. The development of seeds.
3.	
The development of non-swimming male
gametes.
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29. What is alternation of generations in plants?
Ans. Alternation of generation is common in all plants.

Alternation of the haploid gametophytic phase (n)
with diploid sporophytic phase (2n) during the life
cycle is called alternation of generation.

30. What are Dicotyledons.
Ans. 1. Seeds of dicotyledonous plants contain two
cotyledons.
2. Leaves show reticulate venation.
3. Flowers are tetramerous or pentamerous.

38. Define phycology.
Ans. The study of algae is called as phycology or algology.

39. What are the composition of algae cell wall.
Ans. Cellulose and hemicellulose.
40. Distinguish between Isogamy and Oogamy with
example.
Ans.

Isogamy
1. Fusion of
morphologically and
physiologically similar
gametes.
2. E.g. Sargassum

ab
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31. What is unique about the endosperm of
Gymnosperms?
Ans. 1. It is haploid and develops before fertilization.
2. It Angiosperms it is triploid and develops after
fertilization.

37. What is the name of the preservative which is
secreted by plants?
Ans. Amber is a preservative plant secreted by
1. Amber is a preservative.
2. Secreted by plant, Pinites succinifera, a
gymnosperm.
3. Doesn’t get degraded and hence can preserve
remains of extinct life forms.

m

28. Name the classification of Angiosperms.
Ans. 1. The basis of the number of cotyledons
angiosperms are classified into two broad groups.
2. They are i) Monocotyledonae, ii) Dicotyledonae.

7. Chloromonodinae, 8. Euglenophyceae,
10. Rhodophyceae,
9. Phaeophyceae,
11. Cyanophyceae.

co

27. How does fertilization occur in Gymnosperms?
Ans. Fertilization is of siphonogamous type, i.e., the male
gametes are carried to the archegonia through pollen
tube in gymnosperms.

ok
s.
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32. How are Gymnosperms classified?
Ans. They are classified into 3 classes by Sporne,
1. Cycadospsida		
2. Coniferopsida
3. Gnetopsida
33. Name two Gymnosperm species used of food.
Ans. 1. Sago is obtained from Cycas revoluta.
2.	Roasted seeds of Pinus gerardiana are used as
food.
34. How does snow appear to be red in colour?
Ans. Chlamydomonas nivalis grow in snow covered
mountains and impart red colour to the snow
(Red snow).

w

35. What is epiphytic algae? Give Examples.
Ans. A few algae grow on the surface of aquatic plants and
are called epiphytic algae.
Eg: Coleochaete,and Rhodymenia.
36. List out the 11 classes of Algae.
Ans. F.E.Fritsch classified Algae into 11 classes namely
2. Xanthophyceae,
1. Chlorophyceae,
3. Chrysophyceae,
4. Bacillariophyceae,
5. Cryptophyceae,
6. Dinophyceae,
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Oogamy
Fusion of both
morphologically and
physiologically
dissimilar gametes.
E.g. Ulothrix

41. Why bryophytes are called as Non-vascular
cryptogam?
Ans. Vascular tissue like xylem and phloem are completely
absent in bryophytes, hence called as ‘Non-vascular
cryptogams’.
42. What are sporophylls?
Ans. 1. Sporophylls are the special leaves on which
spore bearing sporangia are borne.
2. Sporophylls organize to form strobilus or cone.
43. How peat is obtained? Write its economic value.
Ans. 1. A large amount of dead thallus of Sphagnum
gets accumulated and compressed, hardened to
form peat.
2. It is used as fuel in commercial scale
(Netherlands).
3. Nitrates, brown dye and tanning materials are
derived from peat.
4. Sphagnum and peat are also used in horticulture
as packing material because of their water
holding capacity.
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Mention any three salient features of Angiosperms.
[First Mid-2018]

Ans. 1. Vascular tissue (Xylem and Phloem) is well
developed.
2. Flowers are produced instead of cone.
3. The embryo sac (Ovule) remains enclosed in the
ovary.
4. Pollen tube helps in fertilization, so water is not
essential for fertilization.
5. Double fertilization is present. The endosperm is
triploid.
(i) Angiosperms are broadly classified into
two classes namely
(ii) Dicotyledons and
(iii) Monocotyledons.
‘Bryophytes need water for fertilization’ – Justify
[Govt. MQP-2018]
the statement.
Ans. 1. Yes. In bryophytes sexual reproduction occurs in
Gametophyte (dominant phase).
2.	The antherozoids have flagella and swim in a
thin film of water to reach the archegonium.
3.	They fuse with the egg and form the zygote
which initiates the sporophyte.
4. 	Thus without water the life cycle of a bryophyte
cannot be completed.
Bryophytes

Pteridophytes

Gymnosperm

8.

Angiosperms

.s

3.

ur
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2.

2.	They branch repeatedly to form dichotomously
branched coral - like roots called corolloid roots.
3.	
It contains Blue green algae, Anabaena which
helps in Nitrogen fixation.
5. What is the contribution of Prof. Birbal Sahni?
Ans. 1. He is the father of Indian Palaeobotany.
2.	He described Fossils plants from Rajmahal Hills
of Eastern Bihar.
3. He described many form genera.
Eg : Pentoxylon sahni, Nipanioxylon.
6. Mention three salient features of Brown algae.
Ans. 1. The thallus is differentiated into leaf like
photosynthetic part called frond, a stalk like
structure called stipe and a holdfast.
2.	A part from Chlorophylls, Carotenoids and
Xanthophylls, a golden brown pigment called
fucoxanthin is present.
3.	Mannitol and Laminarin are the reserve food
materials.
7. The term ‘form genera’ is used to name fossil
plants - Explain.
Ans. 1. The whole plant is not recovered as fossils.
2.	Instead organs or parts of the extinct plants are
obtained in fragments.
Hence the term ‘form genera’ is used to name
3.	
fossil plants.

m
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Flowers

List the difference between the Microsporophyll
and Megasporophyll.
No.
1.

Ans.

Seed



w

Wood

Vascular tissues

2.
[Govt. MQP- 2018]

w

What does the above figure refers to? How does
this help to elucidate mechanism of phylogeny.

Ans. The above diagram describes the classification of the

w

plant kingdom and its characteristics and shows how
organisms are related to one another.

4.

What are corolloid roots?
Ans. 1. The lateral roots of Cycas give rise to vertical
branches under the soil.
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3.

9.

Microsporophyll
It bears
microsporangia.
Contains numerous
microspores.
Microspores are
released.

Megasporophyll
It bears
megasporangia.
Usually contains one
megaspore.
Megaspores are
retained inside
megasporangium.

What are Monocotyledons?
Seeds of monocotyledonous plants contain only
one cotyledon.
2. Leaves show parallel venation.
3. Flowers are trimerous.
4. These plants have fibrous root system.

Ans. 1.
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3. The gametes fuse to form Zygote which
develops into Sporophyte. Example: Fucus,
Gymnosperms and Angiosperms.

10. How are Pteridophytes classified by Reimer?
Ans. The Pteridophytes are divided into five subdivisions
by Reimer in 1954.
1. Psilophytopsida 2. Psilotopsida
3. Lycopsida
4. Sphenopsida
5. Pteropsida.

m

Haplodiplontic Life Cycle
1. This type of life cycle is found in Bryophytes
and pteridophytes which is intermediate between
haplontic and diplontic type.
2. Both the phases are multicellular. but they differ
in their dominant phase.

11. Differentiate Gymnosperms and Angiosperms.

2.
3.

Vessels are absent
[except Gnetales]
Phloem lacks
companion cells
Ovules are naked

12. Classify the following
sporophyte generation.

Companion cells are
present
Ovules are enclosed
within the ovary

as

gametophyte

or

Answers
Gametophyte generation
Gametophyte generation
Sporophyte generation
Gametophyte generation

- Gametophyte generation
- Sporophyte generation

3. In Bryophytes dominant independent phase is
gametophyte and it alternates with short-lived
multicellular sporophyte totally or partially
dependent on the gametophyte.
4. In pteridophytes sporophyte is the independent
phase.
5. It alternates with multicellular saprophytic
or autotrophic, independent, short lived
gametophyte(n).
Compare the three classes of algae on the basis of
the following parameters
[Govt. MQP-2018]
(a) Major pigment.
(b) Stored food.
(c) Number of flagella and their position of
insertion.

w

cycle patterns in plants:

w

w

Haplontic Life Cycle:
1. Gametophytic phase is dominant, photosynthetic
and independent, whereas sporophytic phase is
represented by the zygote.
2. Zygote undergoes meiosis to restore haploid
condition. Example: Volvox, Spirogyra.

	Diplontic Life Cycle :
1. Sporophytic phase (2n) is dominant,
photosynthetic and independent.
2. The gametophytic phase is represented by the
single to few celled gametophyte.
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2.

5 MARKS

Explain the different types of life cycle patterns in
[First Mid-2018]
plants.

Ans. Life

Life cycle patterns in plants a) Haplontic, b) Diplontic, c) Haplo-diplontic

- Sporophyte generation
- Gametophyte generation

.s

Long Answers

-

Vessels are present

ur

Thallus of Marchantia
Spore of Funaria
Plant of Pteridophytes
Prothallus of
Adiantum
Zygote of Selaginella
Microspore of
Selaginella
Pollen of Cycas
Embryo of Pinus
1.

Angiosperms

co

1.

Gymnosperms
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Ans.
Chlorophyceae

Phaeophyceae

Rhodophyceae

(a) Major
pigment

Chlorophyll
Chlorophyll ‘a’, Chlorophy ‘a’,
‘a’ and
Chlorophylls ‘c’, r-phycoerythrin
Chlorophyll ‘b’ Carotenoids
and
Xanthophylls
r-phycocyanin
and Fucoxanthin

(b) Store
food

Starch

Laminarin and
Mannitel

Floridean and
starch

(c) Number
of flagella
and their
positon of
insertion

One to many
oval in size
and inserted
apically or sub
apically usually
whiplash type

Two laterally
inserted unequal
flagella one is
whiplash and
other is tinsel.

Motive states
and absent.
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3.

Write any five economic importance of Algae with
[QY-2018]
examples.

2.	
Variation among the shape of the chloroplast
is found in members of algae. It is Cup shaped
(Chlamydomonas); Discoid (Chara); Girdle
shaped (Ulothrix); Reticulate (Oedogonium);
Spiral (Spirogyra); Stellate (Zygnema); Plate
like (Mougeoutia).
Chlorophyll ‘a’and Chlorophyll ‘b’ are the major
3.	
photosynthetic pigments.
4.	
Storage bodies called pyrenoids are present
in the chloroplast and store starch. They also
contain proteins.
5.	
The cell wall is made up of inner layer of
cellulose and outer layer of Pectin.
6.	
Vegetative reproduction takes place by means
of fragmentation and asexual reproduction is by
the production of zoospores, aplanospores and
akinetes.
Sexual reproduction is present and may
7.	
be isogamous, anisogamous or oogamous.
Eg: Chlorella, Chlamydomonas, Volvox,
Spirogyra, Ulothrix, Chara and Ulva.

Ans.

4.

5.

6.

w

7.

Chlorella

Chlorellin - Antibiotic
Sewage disposal
Pollution indicator.
Harmful Activity
Red rust of coffee
Cephaleuros
virescens

w

8.

w

9.

m
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3.

Beneficial activities
Chlorella, Laminaria, Food
Sargassum,
Ulva,
Enteromorpha
Agar Agar - cell wall
Gracilaria,
Gelidiella, Gigartina material used for
media preparation in
the microbiology lab.
Packing canned food,
cosmetic, textile paper
industry.
Carrageenin Chondrus crispus
Preparation of tooth
paste, paint, blood
coagulant.
Alginate - icecream,
Laminaria,
paints, flame proof
Ascophyllum
fabrics.
Fodder
Laminaria,
Sargassum,
Ascophyllum, Fucus
Diatomaceous
Diatom (Siliceous
earth – water filters,
frustules)
insulation material,
reinforcing agent in
concrete and rubber.
Lithophyllum, Chara, Fertilizer
Fucus

ab
o

2.

Economic
importance

ur

1.

Name of the Algae

.s

No.

Write down the characteristic features of
chlorophyceae.
Ans. 1.	The members are commonly called ‘Green
algae’. Most of the species - aquatic (Fresh
water - Spirogyra, Marine - Ulva). Few terrestrial (Trentipholia).
4.
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Flagella
Chloroplast
Nucleus
Pyrenoid

Chlorella

Chlamydomonas

5.

Write down the characteristic features of
Phaeophyceae.
Ans. 1. The members of this class are called ‘Brown
algae’. Majority of the forms are found in marine
habitats. Pleurocladia is a fresh water form.
The thallus is filamentous (Ectocarpus) frond
2.	
like(Dictyota) or may be giant kelps (Laminaria
and Macrocystis).
3.	
The thallus is differentiated into leaf like
photosynthetic part called fronds, a stalk like
structure called stipe and a holdfast which attach
thallus to the substratum.
4.	
The Pigments include Chlorophyll ‘a’, ‘c’,
carotenoids and Xanthophylls. A golden brown
pigment called fucoxanthin is present and it
gives shades of colour from olive green to brown
to the algal members of this group.
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6.	The spermatium is carried by the water currents
and fuse with egg nucleus to form zygote.

5.	Mannitol and Laminarin are the reserve food
materials.

7.
Ans.

Stipe
Hold fast

No.

Fucus

7.	Among these one is whiplash and another is
tinsel.
8.	Although sexual reproduction ranges from
isogamy to Oogamy, most of the forms show
Oogamous type.

2.
3.
4.
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9.	
Alternation
of
generation
is
present
(isomorphic, heteromorphic or diplontic).
Eg: Sargassum, Laminaria, Fucus and Dictyota.

1.

5.
6.

Write down the characteristic features of
Rhodophyceae.

Members of this group include ‘Red algae’ and
are mostly marine. The thallus is multicellular,
macroscopic and diverse in form.
Porphyridium is the unicellular form.
2.	
Filamentous (Goniotrichum) ribbon like
(Porphyra). Corollina and Lithothamnion are
heavily impregnated with lime and form coral
reefs.

w
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Ans. 1.

3.	Apart from chlorophyll ‘a’ r-phycoerythrin and
r-phycocyanin are the photosynthetic pigments.

w

4.	Asexual reproduction takes place by means of
monospores, neutral spores and tetraspores. The
storage product is floridean starch.

5.	Sexual reproduction is oogamous.
(i)
(ii)

Male sex organ is spermatangium which
produces spermatium.
Female sex organ - carpogonium.
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economic

importance

Pteridophyte
Rumohra
adiantiformis
(leather leaf fern)
Azolla

of

Uses
Cut flower
arrangements.
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6.	Motile reproductive structures are present. Two
laterally inserted unequal flagella are present.

w

Tabulate
the
Pteridophyte.

m

7.	The zygote develops into carpospores. Meiosis
occurs during carpospore formation.
8.	Alternation of generation is present.
Eg: Ceramium, Polysiphonia, Gelidium,
Cryptonemia and Gigartina.

Air vesicle

6.
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7.

Biofertilizer.

Dryopteris filix–mas Treatment for
tapeworm.
Removal of heavy
Pteris vittata
metals from soils Bioremediation
Leaves yield green
Pteridium sp.
dye.
Stems for scouring.
Equisetum sp.
Ornamental plants.
Psilotum
Lycopodium,

Write down the different types of steles.
Ans. The term Stele refers to the central cylinder of
vascular tissues consisting of Xylem, Phloem,
Pericycle and sometimes medullary rays with pith.
Two types :
1. Protostele,
2. Siphonostele.
1. Protostele:
	Phloem surrounds xylem.
(i) Haplostele: Xylem surrounded by phloem
is known as haplostele. Eg: Selaginella.
(ii) Actinostele: Star shaped Xylem core
is surrounded by phloem is known as
actinostele. Eg: Lycopodium serratum.
(iii) Plectostele: Xylem plates alternates with
phloem plates. Eg: Lycopodium clavatum.
(iv) Mixed protostele: Xylem groups
uniformly scattered in the phloem.
Eg: Lycopodium cernuum.
8.
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Atactostele: The stele is split into distinct
collateral vascular bundles and are
scattered in the ground tissue Eg: Monocot
stem.
(vi) Polycyclicstele: The vascular tissues
are present in the form of two or more
concentric cylinders. Eg: Pteridium.
(v)

2. Siphonostele:
	Xylem is surrounded by Phloem with pith at the
centre.
(i) Ectophloic siphonostele: The phloem is
restricted only on the external side of the
xylem. Pith is in centre. Eg: Osmunda.
9.

Atactostele

ok
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Eustele

Dictyostele

Plectostele
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Solenostele

Amphiphloic
Siphonostele

Pith

Ectophloic
Siphonostele

Actinostele

Protostele

- Xylem
- Phloem

ur

Types of Stele

Amphiphloic siphonostele: The phloem
is present on both the sides of xylem. The
pith is in the centre. Eg: Marsilea.
(iii) Solenostele: The stele is perforated at a
place or places corresponding the origin of
the leaf trace.
(a) Ectophloic solenostele – Pith is in the
centre and the xylem is surrounded by
phloem. Eg: Osmunda.
(b) Amphiphloic solenostele – Pith is in the
centre and the phloem is present on both
sides of the xylem. Eg: Adiantum pedatum.
(c) Dictyostele – The stele is separated
into several vascular strands and each
one is called meristele. Eg: Adiantum
capillus-veneris.
(iv) Eustele: The stele is split into distinct
collateral vascular bundles around the pith.
Eg: Dicot stem.

w

w

w

.s

(ii)
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List the salient features of Bryophytes.
Ans. Salient features of Bryophytes :
1. Plant body of bryophyte is gametophyte, not
differentiated into root, stem and leaf like
structure.
2. Most of them are primitive land dwellers. Some
of them are aquatic (Riella, Ricciocarpus).
3. The gametophyte is conspicuous, long lived
phase of the life cycle. Thalloid forms are present
in liverworts and Hornworts.
4. In Mosses leaf like, stem like structures are
present. In Liverworts thallus grows prostrate on
the ground and is attached to the substratum by
means of rhizoids.
5. Vascular tissues Xylem and Phloem are absent,
so called Non vascular cryptogams.
6. Vegetative reproduction takes place by the
formation of adventitious buds (Riccia fluitans).
Tubers develop in Anthoceros. Gemmae are
formed in Marchantia.
7. Sexual reproduction is oogamous. Antheridia
and Archegonia are produced in a protective
covering and are multicellular.
8. The antheridia produces biflagellate antherozoids
which swims in thin film of water and reach
the archegonium and fuse with the egg to form
diploid zygote.
9. Water is essential for fertilization.
10. The zygote is the first cell of the sporophyte
generation. It undergoes mitotic division to
form multicellular undifferentiated embryo. The
embryogeny is exoscopic. The embryo divides
and give rise to sporophyte.
11. The sporophyte is dependent on gametophyte.
12. It is differentiated in to three recognizable parts
namely foot, seta and capsule.
13. The foot is the basal portion and is embedded
in the gametophyte through which water and
nutrients are supplied for the sporophyte.
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10. Write the general characteristic features of
Gymnosperms.
Ans. Gymnosperms are naked seed bearing plants.
1. Most of the Gymnosperms are evergreen woody
trees or shrubs. Some are lianas (Gnetum).
2. The plant body is sporophyte and is differentiated
into root, stem and leaves.
3. A well developed Tap root system is present.
Coralloid Roots of Cycas have symbiotic
association with blue green algae. In Pinus the
roots have mycorrhizae.
4. The stem is aerial, erect and branched or
unbranched (Cycas) with leaf scars.

5. In conifers, two types of branches namely
branches of limited growth (Dwarf shoot) and
Branches of unlimited growth (Long shoot) is
present.
6. Leaves are dimorphic, foliage and scale leaves are
present. Foliage leaves are green, photosynthetic
and borne on branches of limited growth. They
show xerophytic features.
7. The xylem consists of tracheids but in Gnetum
and Ephedra vessels are present.
8. Secondary growth is present. The wood may
be manoxylic (Porous, soft, more parenchyma
with wide medullary ray -cycas) or pycnoxylic
(compact with narrow medullary ray-Pinus).
9. They are heterosporous. The plant may be
monoecious (Pinus) or dioecious (Cycas).
10. Microsporangia and megasporangia are produced
on microsporophyll and megasporophyll
respectively.
11. Male and female cones are produced.
12. Anemophilous pollination is present.
13. Fertilization is siphonogamous and pollen tube
helps in the transfer of male nuclei.
14. Polyembryony (presence of many embryo) is
present. The naked ovule develops into seed.
The endosperm is haploid and develop before
fertilization.
15. The life cycle shows alternation of generation.
The sporophytic phase is dominant and
gametophytic phase is highly reduced.

co

14. The diploid spore mother cells found in the
capsule region undergoes meiotic division and
give rise to haploid spores.
15. In some sporophytes Elaters are present and help
in dispersal of spores. Eg: Marchantia.
16. Bryophytes are homosporous.
17. The zygote, embryo and the sporogonium
constitute sporophytic phase. The green long
living haploid phase is called gametophytic
phase.
18. The haploid gametophytic phase alternates with
diploid and shows heterologous alternation of
generation.
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11. List out the economic importance of Gymnosperms.
No.

Products

Uses

Cycas circinalis, Cycas revoluta Sago
Roasted seed
Pinus gerardiana
Resin
Abies balsamea

4.

Starch used as food.
Used as a food.
Used as mounting medium in permanent slide
preparation.
Pinus insularis, Pinus roxburghii Rosin and Turpentine Paper sizing and varnishes.

5.

Araucaria, Picea.

Tannins

Bark yield tannins, used in leather industries.

6.

Taxus brevifolia

Taxol

Drug used for cancer treatment.

7.

Ephedra gerardiana

Ephedrine

For the treatment of asthma, bronchititis.

w

w

1.
2.
3.

Plants
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No.

Plants

Products

Uses

Pinus roxburghii

Oleoresin

Used to make soap, varnishes and printing ink.

9.

Wood pulp

Used to make papers.

10.

Pinus roxburghii,
Picea smithiana
Cedrus deodara

Wood

11.

Cedrus atlantica

Oil

Used to make doors, boats and railway
sleepers.
Used in perfumery.

12.

Thuja, Cupressus.

Decorative

Ornamental plants /Floral decoration.

co
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12. Differentiate Dicotyledons from Monocotyledons.
S. No.

Dicotyledons

a.

Morphological features

1.

2.

Reticulate venation is present in the leaves. Presence
of two cotyledons in the seed. Primary root radicle
persists as Tap root.
Flowers tetramerous or pentamerous.

Parallel venation is present in the leaves. Presence
of single cotyledon in the seed. Radicle doesn’t
persist and fibrous root is present.
Flowers trimerous.

3.

Tricolpate (3 furrow) pollen is present.

Monocolpate (1 furrow) pollen is present.

b.

Anatomical features

Morphological features

Anatomical features

2.

Vascular bundles are arranged in the form of a ring Vascular bundles are scattered in the stem.
in stem.
Vascular bundles are open (Cambium present).
Vascular bundles are closed (Cambium absent).

3.

Secondary growth is present.

ur

1.

Monocotyledons
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13. Write down the salient features of Angiosperms.
Ans. Salient features of Angiosperms:
1. Vascular tissue (Xylem and Phloem) is well
developed.
2. Flowers are produced instead of cone.
3. The embryo sac (Ovule) remains enclosed in the
ovary.
4. Pollen tube helps in fertilization, so water is not
essential for fertilization.
5. Double fertilization is present. The endosperm is
triploid. Angiosperms are broadly classified into
2 classes, dicotyledons and monocotyledons.
14. Write down the similarities of Gymnosperms with
Angiosperms.
Ans. Gymnosperms resemble Angiosperms in the
following features :
1. Presence of well organised plant body which is
differentiated into roots, stem and leaves.

orders@surabooks.com

Secondary growth is absent.

2. Presence of cambium in gymnosperms as in
dicotyledons.
3. Flowers in gnetum resemble the angiosperm
male flower. The zygote represent the first cell
of sporophyte.
4. Presence of integument around the ovule.
5. Both plant groups produce seeds.
6. Pollen tube helps in the transfer of male nucleus
in both.
7. Presence of eustele.
15. Write the general characteristic features of
Pteridophytes.
Ans. Characteristic features of pteridophytes:
1. Plant body is sporophyte (2n) and it is the
dominant phase. It is differentiated into root,
stem and leaves.
2. Roots are adventitious.
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Large spores are called megaspores and small
2.	
spores are called microspores. Megaspore →
Female gametophyte → Archegonia → egg.
	Microspore → Male gemetophyte → Antheridia
→ Antherozoids.
3.	The two gametophytes remain protected inside
the respective spores in the sporophytic phase.
4.	Microspores are dispersed by wind and reach the
Megaspore. The antherozoid fuses with the egg
to form zygote.
5.	Thus the gametophytic generation is completed
in the sporophyte plant itself. Only after zygote
formation the female gametophyte is shed from
the sporophyte.
6. This is a basic requisite for seed habit.

3.

Distinguish apogamy and apospory.

Ans.

Apogamy
1. A type of reproduction
occuring in some ferns
in which the sporophyte
develops from the
gametophyte without
fusion of gametes
2. Its seen in
pteridophytes.

w

w

.s

ur

ab
o

3. Stem shows monopodial or dichotomous
branching.
4. Leaves may be microphyllous or megaphyllous.
5. Stele is protostele but in some forms siphonostele
is present (Marsilea).
6. Tracheids are the major water conducting
elements but in selaginella vessels are found.
7. Sporangia, spore bearing bag like structures are
borne on special leaves called sporophyll.
8. The sporophylls gets organized to form cone or
strobilus. Eg: Selaginella, Equisetum .
9. Homosporous - Produce one type of spores Lycopodium.
10. Heterosporous - Produce two types of spores Selaginella.
11. Heterospory is the origin for seed habit.
12. Spore mother cells undergo meiosis and produce
spores (n).
13. Spore germinates to produce haploid,
multicellular green, cordate shaped independent
gametophytes called prothallus.
14. Fragmentation, Resting buds, root tubers
and adventitious buds help in vegetative
reproduction.
15. Sexual reproduction is oogamous. Sex organs,
namely antheridium and archegonium are
produced on the prothallus.
16. Antheridium produces spirally coiled and
multiflagellate antherozoids.
17. Archegonium is flask shaped with broad venter
and elongated narrow neck. The venter possesses
egg or ovum and neck contain neck canal cells.
18. Water is essential for fertilization.
19. After fertilization a diploid zygote is formed and
undergoes mitotic division to form embryo.
20. Pteridophytes show apogamy and apospory.
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HOTS

Ginkgo biloba is called living fossil?
Ans. Ginkgo biloba has not changed for last several
millions of years. So it is also called living fossil.

w

1.

2.

Heterospory is a development towards seed habit.
Do you agree?
Ans. 1. Yes. Production of two types of spores by a plant
is called heterospory. Eg: Selaginella.
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Apospory
The development of a
gametophyte directly
from a sporophyte
without the occurrence
of mieosis or spore
formation.

Its seen in
pteridophytes.

4.

Why do mosses thrive only in moist habitat?
Ans. 1. Mosses (bryophytes) are non-vascular land
plants of moist habitat that grow densely together
and often form green carpets or mats on damp
soil.
2.	
It is because in the absence of roots, thallus
absorbs water and minerals directly from ground
or atmosphere. Hence, they can thrive only on
moist places.
5. Why bryophytes do not attain great heights?
Ans. Bryophytes seldom achieve great heights. The
possible reasons are:
1. Absence of roots.
2. Materials are transported from cell to cell.
3. Absence of vascular tissues.
4. Absence of cuticle on the plant body.
5. Requirement of external sheet of water for
capillary conduction to all parts and transport of
male gametes.
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6.

Both Gymnosperms and Angiosperms bear seeds.
But, why are they classified separately?
Ans. Gymnosperms and Angiosperms are classified
separately because of their below difference:

4. This represents haploid(n) gametophytic
generation. The egg is then fertilized by a male
gamete, to form a diploid (2n) zygote.

Apospory

m

2. Wood is non-porous.
3. Vessels are absent.

3. The megaspores developing within the ovule
is formed by meiosis and is haploid(n). The
megaspore develops into haploid female
gametophyte which develops an egg (n).

Ovules are enclosed
inside the ovary.
Wood is porous.
Vessels are present.

Angiosperms support pollinators to carry out
pollination in contrast to Gymnosperms. Give
reasons.
Ans. 1. In Gymnosperms, pollination is carried out only
by wind.
2. Flowers in Angiosperms have showy petals,
nectaries, scent glands and several other devices
to attract the insects, birds and other animals
including man to help them to get pollinated.

9.

Why are some bryophytes are called liverworts?

Ans. Some bryophytes are called as liverworts because

their gametophyte resembles with lobes of the liver.

10. After a forest fire, when above ground plant
parts are killed ferns are often one first plants to
appear? Why?
Ans. 1. On the Forest floor, fern stems live safely tucked
below the ground.
2.	They survive moderate fires even if all fronds are
burnt away.
3.	Once rains come and light is available, and when
nutrients get released after the fire, new fronds
are produced easily.
4.	
Thus ferns are often the first plants to grow after
a fire.
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7.

5. The zygote then develops into an embryo or
future sporophyte (2n).
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Apogamy
1. Ovules are naked.

➠ Chapter 2 ➠ Plant Kingdom
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A seed enclose three generations one within the
others. Justify the statement.
Ans. A seed enclose three generations one within the
other:
1. The ovule or megasporangium formed from the
parent sporophyte is diploid (2n).
2. An ovule consist of integument and nucleus. Both
of them are diploid and belongs to sporophytic
generation.
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Starch is not a single material, but is regarded as a
homopolysaccharide prove the statement.
Ans. 1. Starch
consists
of
two
components
(i.e) Unbranched spirally coiled amylose
molecules and branched amylopectin molecules.
2. Both are glucose polymers, hence it is called as
homopolysaccharide.
7.

Proteins have been called ‘biological polymers’.
Discuss. Give reasons.
Ans. 1. All the cells are basically made up of proteins.
2. Enzymes which carry out biological reactions
are also proteinaceous in nature.
3. Antibodies, haemoglobin and even adrenaline
receptors are all proteins. Therefore, they are
called as biological polymers.

➠ Chapter 8 ➠ Biomolecules

Competitive
inhibitor interferes
with active site
of enzyme so
substrate cannot
bind

m

198

Noncompetitve
inhibitor changes shape
of enzyme so it cannot
bind to substrate

Action of Enzyme Inhibitors
Competitive Inhibitor :
1.

Molecules that resemble the shape of the
substrate and may compete to occupy the
active site of enzyme are known as competitive
inhibitors.

2.

Eg: The enzyme that catalyses the reaction
between carbon di oxide and the CO2 acceptor
molecule in photosynthesis, known as
ribulose biphosphate carboxylase oxygenase
(RUBISCO) is competitively inhibited by
oxygen/carbon-di-oxide in the chloroplast. The
competitive inhibitor is malonate for succinic
dehydrogenase.
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What happens to the substrate in an enzyme
catalysed reaction?
Ans. 1. In a enzyme catalysed reaction, the starting
substance is the substrate.
2. It is converted to the product. The substrate binds
to the specially formed pocket in the enzyme – the
active site, this is called lock and key mechanism
of enzyme action.

9.

co
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10. Give examples of secondary metabolites in plants.
Ans. 1. Pigments - Carotenoids, anthocyanins
2. Alkaloids - Morphine, codeine
3. Essential oil - Lemon grass oil, rose oil
4. Toxins - Abrin, ricin

w
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11. What is the name of the substances that lowers the
rate of reaction?
Ans. Certain substances present in the cells may react with
the enzyme and lower the rate of reaction. These
substances are called inhibitors. It is of two types
competitive and non-competitive inhibitors.

w

w

V max
Competitive
inhibition
V max

½ V max

1.

Certain inhibitors which may be unlike the
substrate molecule but still combines with the
enzyme.

2. This either blocks the attachment of the
substrate to active site or change the shape
so that it is unable to accept the substrate.
Eg: The effect of the amino acids alanine on
the enzyme pyruvate kinase in the final step
of glycolysis.
(i)

No inhibitor

Noncompetitive
inhibition

½ V max

Non-competitive Inhibitors :

Certain non-reversible / irreversible
inhibitors bind tightly and permanently
to an enzyme and destroy its catalytic
properties entirely. These could also be
termed as poisons. Eg: Cyanide ions
which blocks cytochrome oxidase
in terminal oxidation in cell aerobic
respiration.

Km Km

Enzyme inhibitors
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Tissue and Tissue System
CHAPTER SNAPSHOT

Meristematic tissue

9.2

Permanent tissues

9.3

The tissue system

9.4

Epidermal tissue system

9.5

Fundamental tissue system

9.6

Vascular tissue system

9.7

Comparision of primary structure

ab
o

9.1

CONCEPT MAP

Position

ur

Classification of meristem
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Apical meristem
Present in apices of
root and shoot. It is
responsible for increase
in the length of the plant,
it is called as primary
growth.

w

w

Intercalary meristem
Occurs between the
mature tissues. It is
responsible for elongation
of internodes.

Lateral meristem
Occurs along the
longitudinal axis of stem
and root. It is responsible
for secondary tissues and
thickening of stem and
root. Example: vascular
cambium and cork
cambium.

Function

Origin

Primary Meristem
It is derived from
embryonic stages and
differentiated into
primary permanent
tissues.
Secondary meristem It is
derived during later stage
of development of the
plant body. It produces
cork cambium and
interfascicular cambium.

Secondary meristem
It is derived during later
stage of development
of the plant body. It
produces cork cambium
and interfascicular
cambium.

Protoderm
It gives rise to
epidermal tissue
system and
develops into
epidermis,stomata
and hairs.

Plane of division
Mass meristem
It divides in all
planes. Example:
endosperm,young
embryo and
sporangium

Procambium
It gives rise to
primary vascular
tissues. Example:
xylem and phloem.

Rib meristem or
File meristem
It divides
anticlinally in one
plane. Example:
development of
cortex and pith

Ground
Meristem
It gives rise to
all tissues except
epidermis and
vascular strands.

Plate meristem
It divides
anticlinally in two
planes. Example:
development of
epidermis

[201]

orders@surabooks.com

PH: 9600175757 / 8124201000 / 8124301000

orders@surabooks.com

ur

Sclerenchyma :
Dead cells and
lignified walls .
Types:
1.Sclereids
2. Fibres

Collenchyma :
Hypodermal position.
Provide mechanical strength.
Types:
1.Angular collenchyma.
2. Lacunar collenchyma.
3.Lamellar collenchyma.

1.Wood fibres-xylary fibres
2. Bastfibres- Extra
xylary fibres
3. Surface fibres
4. Mesocarp fibres
5. Leaf fibres

Fibres :

m

co

Xylem :
Water conducting tissue.
1. Tracheids: Dead , elongated with
tapering end
2. Vessels : Made of row of dead cells
3. X ylem fibres: Lignified and
sclerenchymatous.
4. Xylem parenchyma : Living and
cellulosic.

Complex tissues :
More than one type
of cells.

Phloem :
Food conducting tissue
1. Sieve elements : Sive cells & sieve tubes
2. Companion cells : Only in Angiosperms .
3. Phloem parenchyma : Living & absent in
Monocots .
4. P hloem fibres : Thick walled &
sclerenchymatous , giving mechanical
strength.
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Sclereids :
1. Brachysclereids :
Stone cells
2. Macro sclereids :
Rod shaped
3. Osteosclereids :
Bone shaped
4. Astrosclereids :
Star shaped
5. Trichosclereids :
Hair cells
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Parenchyma :
Thin walled,isodiametric,
found in all the parts.
Types:
1.Aerenchyma.
2.Storage parenchyma.
3.Stellate parenchyma.
4. Chlorenchyma.
5. Prosenchyma.

Simple tissues :
One type of cells.

↓

Permanent tissues :
Lose the power of cell division .
Have definite shape ,size and form.
Sura’s  XI Std - Botany  Volume 2

Based on division :
1. Mass meristem:
Divides in all planes
2. Rib meristem:
 Anticlinal division in one
plane
3. Plate meristem :
 Anticlinal division in two
planes .

Based on function :
1. Periderm (Epidermis)
2. P rocambium (Primary
vasular tissues)
3. Ground meristem (Cortex
and Pith)

Based on origin :
1.Primary
2.Secondary

Based on position :
1. Apical
2. Intercalary
3. Lateral

Meristematic tissue :
Capable of active cell division .
Thin walled and living.
Compactly arranged .
Found in root and shoot apex.

↓

Plant tissues

CONCEPT MAP

202
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MUST KNOW DEFINITIONS
: Group of Cells that are alike in origin, structure and function.
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Tissue
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Histology
: Study of tissue.
Meristematic
: Tissue with cells that have dense cytoplasm, prominent nucleus and most actively dividing
Tissue
cells.
Permanent Tissue : Meristematic cells which lose the power of division and become differentiated.
: A permanent tissue composed of one type of cells.

Aerenchyma
Stellate
parenchyma
Collenchyma

: Parenchyma which has air in the intercellular spaces.
: Star shaped parenchyma.

: A simple, mechanical tissue with unevenly thickened cell walls.

Sclerenchyma

: A simple dead tissue with two kinds of cells. ( Sclereids and Fibres)

ok
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Simple Tisssue

: Fibres associated with secondary xylem tissue.
: Fibres associated with phloem.
: Protoxylem lies towards periphery and Metaxylem lies towards the centre of the vascular
bundle.
Endarch Xylem : Protoxylem lies towards the centre and metaxylem lies towards periphery of the vascular
bundle.
Halophiles
: Plants growing in salty environment.
Xylem
: Complex tissue made of four types of cells Tracheids, Vessels, Xylem paranchyma and
Xylem fibres. Function - conduct water.
Phloem
: Complex tissue made of four types of cells. Sieve elements, Companion cells, Phloem
parenchyma and Phloem fibres. Function - Conduction of food.
Epidermal tissue : Outer most covering of plants.
Guard cells
: Specialised epidermal cells which control the openings and closing of stomata.

.s
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Wood fibres
Bast fibres
Exarch Xylem

w

w

w

Bulliform cells or : Large and thin walled cells of upper epidermis in leaf to help in rolling and unrolling of leaf.
Motor cells
Casparian strips : The thickenings made of lignin and suberin found in radial and inner tangential walls of
endodermis in roots.
Procambium
: The first formed cambium which produces primary xylem and primary phloem.
Vascular
: Cambium formed during secondary growth in plants and produces secondary xylem and
cambium
secondary phloem.
Radial Vascular : Xylem and Phloem are arranged in different radii.
bundle
Collateral
: Xylem and Phloem are arranged in the same radius.
vascular bundle
Mesophyll
: Tissue found in a leaf between the two epidermal layers.
Guttation
: Loss of water in liquid form through openings called hydathodes in leaf surface.
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Evaluation
5.

A
B
C

Read the following sentences and identify the
correctly matched sentences.
i) In exarch condition, the protoxylem lies outside
of metaxylem.
ii) In endarch condition, the protoxylem lies
towards the centre .
iii) In centrarch condition, metaxylem lies in the
middle of the protoxylem.
iv). In mesarch condition, protoxylem lies in the
middle of the metaxylem.
(a) i, ii and iii only
(b) ii,iii and iv only
(c) i, ii and iv only
(d) All of these.

[Ans. (c) i, ii and iv only]

Why the cells of sclerenchyma and tracheids
become dead?
Ans. (i) Sclerenchyma and tracheids are cells which
have nucleus initially but it soon degenerates.
They become dead cells.
(ii) Sclerenchyma functions to give mechanical
strength to the plant. Tracheids are a part of
xylem and help to conduct water.
(iii) They have functions inspite of being dead cells.
6.

Explain sclereids with their types.
Ans. Sclereids:
(i) Sclereids are dead cells. They are isodiametric
but some are elongated too.
(ii) The cell wall is very thick due to lignification.
Lumen is very much reduced.
(iii) The pits may simple or branched.
(iv) Sclereids are mechanical in function. They give
hard texture to the seed coats, endosperms etc.
Types of Sclereids
(a) Brachysclereids or Stone cells:
Isodiametric sclereids,
Lumen cell
with hard cell wall. It
Thick cell wall
is found in bark, pith
Pith
cortex, hard endosperm
and fleshy portion of
some fruits. Ex: Pulp of Pyrus.
Macro
Sclereid
(b) Macrosclereids:
Elongated and rod shaped
Lume
cells, found in the outer seed
coat of leguminous plants. Ex:
Crotalaria and Pisum sativum.
(c) Osteosclereids (Bone cells):
Rod shaped with dilated ends. They
occur in leaves and seed coats.
Ex: seed coat of Pisum and Hakea

7.
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In Gymnosperms, the activity of sieve cells are
controlled by
(a) Nearby sieve tube members
(b) Phloem parenchyma cells
(c) Nucleus of companion cell
(d) Nucleus of albuminous cells

[Ans. (d) Nucleus of albuminous cells]
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2.

A,B and C are histogen of shoot apex
A Gives rise to medullary rays.
B Gives rise to cortex
C Gives rise to epidermis
i and ii only
(b) ii and iii only
i and iii only
(d) iii and iv only

[Ans. (c) i and iii only]
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i)
ii)
iii)
iv)
(a)
(c)

Grafting is successful in dicots but not in monocots
because the dicots have
(a) Vascular bundles arranged in a ring
(b) Cambium for secondary growth
(c) Vessels with elements arranged end to end
(d) Cork cambium
[Ans. (b) Cambium for

secondary growth]

m

Refer to the given figure and select the correct
statement 

co

1.

When a leaf trace extends from a vascular bundle
in a dicot stem, what would be the arrangement of
vascular tissues in the veins of the leaf?
(a) Xylem would be on top and the phloem on the
bottom.
(b) Phloem would be on top and the xylem on the
bottom.
(c) Xylem would encircle the phloem.
(d) Phloem would encircle the xylem.
 [Ans. (a) Xylem would be on top and the phloem

on the bottom]

w

4.
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The sieve elements show nacreous thickenings
on their lateral walls.
(v) They may possess simple or compound sieve
plates.
(vi) The function of sieve tubes are believed to be
controlled by companion cells.
(vii) In mature sieve tube, nucleus is absent. It
contains a lining layer of cytoplasm. A special
protein (P. Protein = Phloem Protein) called
slime body is seen in it.
(viii) In mature sieve tubes, the pores in the sieve
plate are blocked by a substance called callose
(callose plug). The conduction of food material
takes place through cytoplasmic strands. Sieve
tubes occur only in Angiosperms.

What are sieve tubes? Explain.
Sieve tubes are long tube like conducting
elements in the phloem formed from a series of
cells called sieve tube elements.
(ii) The sieve tube elements are arranged one above
the other and form vertical sieve tube.
(iii) The end wall contains a number of pores and it
looks like a sieve. So it is called as sieve plate.

.s

ur

Ans. (i)

9.

Sieve plate

Sieve tube

Phloem
parenchyma

ab
o

(d) Astrosclereids:
Star cells with lobes or
arms diverging form a
Thick
cell wall
central body. They occur
Lumen
in petioles and leaves.
Ex: Tea, Nymphaea and
Trochodendron.
(e) Trichosclereids:
Hair like thin walled
sclereids. Numerous
Tricho
Sclereids
small angular crystals
are embedded in the
wall of these sclereids,
present in stems and
leaves of hydrophytes.
Example: Nymphaea
leaf and Aerial roots of Monstera.
(f) Filiform Sclereids:
The sclereids are present in the leaf lamina of
Olea europaea. They are very much elongated
fibre like and about 1mm length.
8.
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Companian
Cells

Different types of

Distinguish the anatomy of dicot root from monocot root.
No.
1.

Characters
Pericyle

Dicot root
Gives rise to lateral roots, phellogen
and a part of vascular cambium.
Vascular tissue
Usually limited number of xylem
and phloem strips.
Conjunctive tissue Parenchymatous, its cells are
differentiated
into
vascular
cambium.
Cambium
It appears as a secondary meristem
at the time of secondary growth.
Xylem
Usually tetrach

w

Ans.

w

2.

w

3.

4.
5.

orders@surabooks.com

Monocot root
Gives rise to lateral roots only.
Usually more number of xylem and
phloem strips.
Mostly
sclerenchymatous
but
sometimes parenchymatous. It is never
differentiated in to vascular cambium.
It is altogether absent.
Usually polyarch
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10. Distinguish the anatomy of dicot stem from monocot stem.

3.
4.
5.

m

2.

co

No.
1.

Anatomical differences between dicot stem and monocot stem
Characters
Dicot Stem
Monocot Stem
Hypodermis
Collenchymatous
Sclerenchymatous
Ground tissue
Differentiated
into
cortex, Not differentiated, but it is a continuous mass
endodermis and pericycle and pith of parenchyma.
Starch Sheath
Present
Absent
Medullary rays
Present
Absent
Vascular bundles (a) Collateral and open
(a) Collateral and closed
(b) Arranged in a ring
(b) Scattered in ground tissue
(c) Secondary growth occurs
(c) Secondary growth usually does not occur.

ok
s.

Ans.

Additional
the

Correct Answers

I. Choose the Correct
below Questions:

options

for

the

Who proposed Tunica corpus theory?
(a) Henstein			
(b) Strassburgur
(c) Schmidt			
(d) Hofmeister

[Ans. (c) Schmidt]

Which of the following is not a function of
epidermis?
(a) Protection of internal tissues.
(b) Exchange of gases.
(c) Providing mechanical strength and flexibility.
(d) Minimising surface transpiration.

[Ans. (c) Providing mechanical strength and

flexibility]
Who is the Father of Plant Anatomy?
(a) Esau			
(b) Nehemiah
(c) Linnaeus		
(d) Leeuwenhock

[Ans. (b) Nehemiah]

w

3.

w

.s

2.

II. Choose the Correct
below Fill in the blanks:

How many types of wood fibres?
(a) 3
(b) 5
(c) 4


5.

Which is the are modified stomata?
(a) Guard cells		
(b) Bulliform cells
(c) Motor cells		
(d) Hydathodes

[Ans. (d) Hydathodes]

w
4.
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options for the

1.

The function of sieve tubes are believed to be
[HY-2018]
controlled by _________ .
(a) Phloem parenchyma
(b) sieve cells
(c) Companion cells
(d) Albuminous cells [Ans. (c) Companion cells]

2.

In a vertical section of a typical dicot leaf, the
phloem in the mid-vein is situated at _______.
(a) Facing the lower epidermis
(b) Facing the upper epidermis
(c) Facing sideways
(d) All around the xylem

[Ans. (a) Facing the lower epidermis]

3.

The term _________ was coined by Nageli.
(a) Tracheids		
(b) Meristem
(c) Histogen			
(d) Apical

[Ans. (b) Meristem]

4.

Rib Meristem helps in the development of
_________.
(a) epidermis		
(b) Rhizodermis
(c) Cortex			
(d) embryo

[Ans. (c) Cortex]

5.

The longest plant cells form _________ .
(a) Sclereids		
(b) Fibres
(c) Tracheids		
(d) Vessels

[Ans. (b) Fibres]

ur

1.

1 MARK

ab
o

Choose

(d) 2
[Ans. (c) 4]
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7.

The inactive region in root promeristem is called
_________ .
(a) Korper zone		
(b) Quiescent centre
(d) Calyptrogen
(c) Kappe zone		

[Ans. (b) Quiescent centre]

9.

The parenchyma in hydrilla is called _________ .
(a) Prosenchyma
(b) Aerenchyma
(c) Stellate Parenchyma (d) Clorenchyma
[Ans. (b) Aerenchyma]

Hard fibres are got from _________ .
(a) Flax			
(b) Jute
(c) Abaca			
(d) Ramie

[Ans. (c) Abaca]

16. Stellate paranchyma are seen in _________ .
(a) Hydrilla			
(b) Canna
(c) Tubers			
(d) Pyrus

[Ans. (b) Canna]
17. _________ are examples of syncyte.
(a) Vessels			
(b) Parenchyma
(c) Sclerenchyma
(d) Fibre

[Ans. (a) Vessels]
18. _________ recognised three tissue system in
plants.
(a) Hanstein			
(b) Nageli
(c) Sachs			
(d) Haberlandt

[Ans. (c) Sachs]

19. Atactostele is characteristic of _________ .
(a) Monocot leaf
(b) Monocot stem
(d) Dicot Stem
(c) Dicot root		

[Ans. (b) Monocot stem]

ab
o

10. Sunken stomata reduces water loss in _________ .
(a) Nerium			
(b) Equisetum
(c) Pineapple		
(d) Fig[Ans. (a) Nerium]

15. A meristem which divides in all planes is called __
(a) Intercalary meristem (b) Lateral meristem
(c) Plate meristem
(d) Mass meristem

[Ans. (d) Mass meristem]

m

Difference in the Histogen theory for shoot and
root apical meristem is the presence of _______ .
(b) Plerome
(a) Periblem			
(c) Calyptrogen		
(d) Dermatogen

[Ans. (c) Calyptrogen]

co

6.

8.

207

➠ Chapter 9 ➠ Tissue and Tissue System

ok
s.

Sura’s  XI Std - Botany  Volume 2

ur

11. Pick out the feature not applicable to roots.
(a) Radial arrangement of vascular tissues
(b) endarch xylem
(c) Meta xylem is polygonal is shape
(d) Endogenous lateral roots

[Ans. (b) endarch xylem]

.s

12. Bulliform cells are modified _________ .
(a) Epidermis		
(b) Xylem
(c) Phloem			
(d) Pericycle

[Ans. (a) Epidermis]

w

w

13. The terms 'Hadrome' for xylem and 'Leptome'
for phloem were coined by _________ .
(a) Clowes			
(b) Haberlandt
(c) Hanstein			
(d) Schmidt

[Ans. (b) Haberlandt]

w

14. The theory equivalent to Tunica corpus theory is
_________ .
(a) Root Apical Meristem theory
(b) Histogen theory
(c) Korper kappe theory
(d) Apical cell theory

[Ans. (c) Korper kappe theory]

orders@surabooks.com

20. Mangrove plants excrete ____ through their
leaves.
(a) water			
(b) salt
(c) pigments		
(d) tannins

[Ans. (b) salt]
21. The Vascular bundle of a dicot leaf is described as
_________ .
(a) collateral and open (b) bicollateral
(c) Radial and closed
(d) collateral and closed

[Ans. (d) collateral and closed]

22. In the stem of maize the vascular bundle is
_________ shaped.
(a) wedge			
(b) circular
(c) skull			
(d) 'Y' [Ans. (c) skull]
23. Conjunctive tissue _________ .
(a) covers the phloem
(b) covers the vascular bundle
(c) covers the stele
(d) separates xylem and phloem

[Ans. (d) separates xylem and phloem]
24. Multilayered epidermis is seen in leaf of ______ .
(a) Ficus			
(b) Grasses
(c) Helianthus		
(d) Maize

[Ans. (a) Ficus]
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5.
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w

Tunica
Leaf primordia
Corpus

w

w

4.

(b) I and IV only
(d) I, II, III and IV
[Ans. (d) I, II, III and IV]
Identify the correct statements from the below
about “Lacunar collenchyma”.

m

Identify the correct statements from the below
diagram :
A
(I) A is responsible for increasing in
length and is found at the basal
B
portion of internodes .
C
(II) A contributes to increase the
length of plant.
(III) C divides only radially and produces the girth
of the plant.
(IV) B and C are the lateral meristem.
(a) I and II only
(b) II and III only
(c) III and IV only
(d) i and iv only

[Ans. (b) II and III only]
Identify the correct statements from the below
statements.
(I) Protoderm gives rise to epidermal tissue system
(II) Procambium gives rise to primary vascular
tissues
(III) Ground meristem gives rise to primary vascular
tissues
(IV) Secondary meristem produces cork cambium
(a) I, II and III only
(b) I and IV only
(d) I, II, III and IV
(c) I, II and IV only
[Ans. (c) I, II and IV only]
Identify the correct statements from the below
about “Sclereids”.
(I) Sclereids are dead cells
(II) Sclereids are isodiametric
(III) Sclereids are mechanical in function
(IV) It is also called as stone cells
(a) I), II and IV only
(b) I, II, III and IV
(c) III and IV only
(d) I and II only
[Ans. (b) I, II, III and IV]
Identify the correct statements from the below
about “Shoot Tunica Corpus theory”.

Nucleus
Intercellular
thickenings

(I)
(II)
(III)
(IV)

Cells are arranged compactly in layers
Example of Hypodermis of Ipomoea
Cell wall is thickening is at tangential walls
Collenchyma cells are irregular arranged with
arranged
(b) I and IV only
(a) I, II, III only		
(c) II and IV only
(d) I, II, III and IV
[Ans. (c) II and IV only]

IV. Identify

(I)

Tunica is the peripheral zone of the shoot apex,
forms epidermis
(II) Corpus is the inner zone of shoot apex, forms
cortex and steel of shoot
(III) This theory is proposed by A.Schmidt
(IV) Two zones of tissues found in apical meristem.

orders@surabooks.com

the wrong statements

:

1.

Identify the wrong statement from the below
about “Casparian strips”.
(a) These are bands of thickenings along the radial
and tangential walls of endodermal cells
(b) They prevent plasmolysis of endodermal cells
(c) These are composed of lignin, suberin and
tannins.
(d) It is not found opposite to proto xylem points

[Ans. (b) They prevent plasmolysis of

endodermal cells]

2.

Identify the wrong statement from the below
about “Characteristics”.

ur

3.

(a) I, II, III only		
(c) I, II and IV only

Statements:

ab
o

1.

the correct

ok
s.

III. Choose
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Epidermis
Hypodermis
Ground tissue
Vascular
bundles

(a) Hairs are absent in epidermal tissue system.
(b) Endodermis and pericycle are absent.
(c) Vascular bundles are scattered, conjoint,
collateral and open.
(d) The section belongs to that of a monocot stem.

[Ans. (c) Vascular bundles are scattered,

conjoint, collateral and open]
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5.

Identify the wrong statements from the below
about “Trichosclereids”.
(a) Hair like thin walled sclereids
(b) Rod shaped with dilated ends
(c) Numerous
small
angular
crystalls are embedded in the
wall of these sclereids
(d) Aerial roots of Monstera is the
example of Trichosclereids.
[Ans. (b) Rod shaped with dilated ends]

V. Match

:

1. Libriform fibres (i) Cellulose is more
2. Fibre tracheids (ii)	
Fibres are long and
narrow
3. Septate fibres
(iii)	Pits are simple or
bordered
4. Geletinous fibres (iv) Teak
1 2
3
4
(a) ii iii
iv
i
(b) iii i
ii
iv
(c) ii iii
i
iv
(d) i
ii
iii
iv

[Ans. (c) 1 - ii, 2 - iii, 3 - i, 4 - iv]
1. Procambium
(i) Libriform fibres
2. Vascular cambium (ii) Metaphloem
3. Xylem fibres
(ii) Secondary phloem
4. Later formed
(iv) Primary phloem
primary phloem

4.
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1.
2.
3.
4.

(a)
(b)
(c)
(d)

5.

1.
2.
3.
4.
(a)
(b)
(c)
(d)

w

w

w
2.

2
iv
ii
iii
iii

3
iii
iii
i
iv

Exarch
Endarch
Centrarch
Mesarch
1
iv
i
iv
i


2
iii
ii
iii
iii

4
ii
iv
ii
ii
[Ans. (c) 1 - iv, 2 - iii, 3 - i, 4 - ii]
(a)
(b)
(c)
(d)

m

1.
2.
3.
4.
(a)
(b)
(c)
(d)

.s

1.

the following

3.

1
i
i
iv
i


Selaginella Sp
Ophioglossum SP
Stems
Roots

co

Identify the wrong statements from the below
about “Fibres”.
(a) Fibres are the longest plant cells.
(b) Longest fibres occur in Boehmeria (Ramie Fibre)
(c) Fibres have commercial value in cottage and
textile industries.
(d) Fibres are elongated parenchyma cells.
[Ans. (d) Fibres are elongated parenchyma cells]

(a)
(b)
(c)
(d)

3
i
iii
ii
iv

4
ii
iv
i
ii
[Ans. (a) 1 - iv, 2 - iii, 3 - i, 4 - ii]

Annular
Spiral
Scalariform
Reticulate

ab
o

4.

Identify the wrong statement from the below.
(a) Fibres have simple pits
(b) Sclerenchyma lacks protoplasm
(c) The cell wall of collenchyma evenly thickened
(d) Parenchyma is generally present in all organs of
the plant
[Ans. (c) The cell wall of

collenchyma evenly thickened]

ur
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1.
2.
3.
4.
5.

1
ii
iv
i
ii


2
i
iii
ii
i

3
iv
ii
iii
iii

(a)
(b)
(c)
(d)

4
iii
i
iv
iv
[Ans. (b) 1 - iv, 2 - iii, 3 - ii, 4 - i]

Brush Fibre
Filling Fibre
Hard Fibre
Surface Fibre
1
iv
i
i
iv


2
iii
ii
iv
i

3
i
iii
iii
iii

Net like
Ladder like
Spring like
Ring like

(a)
(b)
(c)
(d)

Pine apple
Cotton
Silk cotton
Brooms

4
ii
iv
ii
ii
[Ans. (a) 1 - iv, 2 - iii, 3 - i, 4 - ii]

Brachysclereids
Macrosclereids
Osteosclereids
Astrosclereids
Trichosclereids

(i) Seed coat of Hakea
(ii) Pisum sativum
(iii) Pulp of Pyrus
(iv) Petioles of Nymphaea
(v) Aerial roots of Monstera
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iii
ii
i
ii

2
ii
iii
iii
iii

VI. Identify
reason:

the

4
5
iv
v
iv
v
iv
v
iv
v
[Ans. (a) 1- iii, 2-ii, 3-i, 4-iv, 5-v]
correct

assertion

B

D

A
(a) Xylem

B
Inner
Phloem
Xylem

C
D
Outer
Inner
Phloem
Cambium
(b) Inner
Outer
Inner
Phloem
Phloem
Cambium
(c) Outer
Xylem
Inner
Inner
Phloem
Cambium Phloem
(d) Xylem
Outer
Inner
Inner
Phloem
Cambium Phloem
[Ans. (c) A - Outer Phloem, B - Xylem,
C - Inner Cambium, D - Inner Phloem]

ab
o

: These amazing trees and shrubs
cope with salt. Salt water can kill
plants, so mangroves must extract
fresh water from the sea water.
Both (A) and (R) are wrong
(A) is correct and (R) explains (A)
(A) is correct and (R) is wrong
(A) is wrong and (R) is correct
[Ans. (b) (A) is correct and (R) explains (A)]

: The cells of the endodermis are
rich in starch grains and thus this
layer is also referred as the starch
sheath.
(A) is correct and (R) explains (A)
Both (A) and (R) are wrong
(A) is correct and (R) does not explain (A)
(A) is wrong and (R) is correct
[Ans. (a) (A) is correct and (R) explains (A)]

Identify the parts marked as A, B, C and D for
the below diagram “Different types of phloem
elements”.

2.

ur

Reason (R)

A

B
C

.s

w

Assertion (A) : In grasses the bundle sheath is
called Kranz sheath.
Reason (R) : It is involved in photosynthesis.
(a) (A) and (R) are right
(b) (A) and (R) are wrong
(c) (R) does not Explain A
(d) (A) is right and (R) is wrong

[Ans. (a) A and R are right]

w

w

3.

A

C

Assertion (A) : Endodermis in dicot stem is also
referred as the starch sheath.

(a)
(b)
(c)
(d)

:

Identify the parts marked as A, B, C and D for the
below diagram.

1.

Assertion (A) : 
Mangrove excrete salt through
glands in their leaves.

(a)
(b)
(c)
(d)

the correct options for the

parts of the diagram

and

Reason (R)

2.

VII. Identify

ok
s.

1.

3
i
i
ii
i

m

(a)
(b)
(c)
(d)
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D

A

B

C

(a) Sieve tube

Sieve plate

(b) Sieve tube

Sieve plate

Phloem
Parenchyma
Companion
cells

Companion
cells
Phloem
paranchyma

(c) Sieve plate Sieve tube

Phloem
Companion
Parenchyma cells
Sieve tube
Companion
(d) Sieve plate Phloem
Paranchyma
Cells




orders@surabooks.com

D

[Ans. (c) A - Sieve plate, B - Sieve tube,
C - Phloem Parenchyma, D - Companion cells]
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Identify the parts marked as A, B, C and D for the
below diagram “Angular collenchyma”.

2.

A
B
C
D

Identify the below diagram from the below
options.
Chloroplasts
(a) Chlorenchyma
Palisade
Parenchyma
(b) Prosenchyma
Spongy
Parenchyma
(c) Collenchyma		
(d) Stellate Parenchyma
[Ans. (a) Chlorenchyma]

2.

w

w
1. (a)
(b)
(c)
(d)

the

Correct

Angular collenchyma
Lacunar collenchyma
Lamellar collenchyma
Annular collenchyma

-

pair from the

Datura
Helianthus
Ipomoea
Nicotiana

Incorrect

the

pair from the

-

Bone cells

(b) Branchysclereids

-

Stone cells

(c) Macrosclereids

-

Pisum sativum

(d) Astrosclereids

-

Hakea

(a) Bastfibres

-

Pholoem

(b) Surface fibres

-

Silk cotton

(c) Mesocarp fibres

-

Coconut

(d) Leaf fibres

-

Cotton

X. Identify
below :
1.

Identify the correct options for the below diagram.
(a) Brachysclereids	
Thick cell wall
(b) Macrosclereids
Lumen
(c) Osteosclereids
(d) Astrosclereids
[Ans. (d) Astrosclereids]

VIII. Identify
below :

Multiple perforation
Fibre
Single Perforation
Tracheids
[Ans. (a) and (d)]

[Ans. (d) Astrosclereids - Hakea]

[Ans. (d) Leaf fibres - Cotton]
the

Odd-man

out

from

(a) Conjoint 		

(b) Collateral

(c) Bicollateral		

(d) Radial
[Ans. (d) Radial]

Reason: In Radial type of vascular bundle, the xylem
and phloem are present on different radii alternating
with each other. But for others, the xylem and phloem
are present on the same radius in one bundle.
2.

Identify the odd-man out from the below.
(a) Jute			

(b) Coconut

(c) Pineapple		

(d) Abaca



[Ans. (a) Jute]

Reason: Jute is a soft fibre. Others are Hard fibres.

[Ans. (a) Angular collenchyma - Datura]

orders@surabooks.com

the

Identify the odd-man out from the below.



w

6.

-

1. (a) Osteosclereids

.s

ur

5.

Identify the part ‘A’ from the below diagram
“Storage paranchyma”.
A
g
(a) Intercellular spaces
(b) Starch grains
(c) Chloroplasts		
(d) Cell wall [Ans. (b) Starch grains]

IX. Identify
below :

ab
o

4.

Liriodendron
Mangifera
Gnetum
Pteridophytes

ok
s.

A
B
C
D
(a) Thickened Protoplasm Vacuole
Cell wall
Corners
(b) Thickened Protoplasm Cell wall Vacuole
Corners
(c) Protoplasm Thickened Vacuole
Cell wall
Corners
(d) Thickened Thickened Vacuole
Cell wall
Corners
[Ans. (a) A - Thickened Corners, B - Protoplasm,
C - Vacuole, D - Cell wall]

(a)
(b)
(c)
(d)


m

3.
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2.

3.

You are given a fairly old piece of a dicot stem and
a dicot root. Which of the following anatomical
structures will you use to distinguish between the
two? 
(CBSE -AIPMT 2014)
(a) secondary xylem
(b) secondary phloem
(d) cortical cells
(c) protoxylem		

[Ans. (c) protoxylem]
The annular and spirally thickened conducting
elements generally develop in the protoxylem
when the root or stem is 
(CBSE -AIPMT 2009)
(a) maturing 		
(b) elongating
(d) differentiating
(c) widening 		

[Ans. (c) widening]

Anatomically fairly old dicotyledonous root is
distinguished from the dicotyledonous stem by
the 
(CBSE- AIPMT 2009)
(a) absence of secondary xylem
(b) absence of secondary phloem
(c) presence of cortex
(d) position of protoxylem

[Ans. (d) position of protoxylem]

5.

In barley stem, vascular bundles are 

(CBSE -AIPMT 2009)
(a) open and scattered (b) closed and scattered
(c) open and in a ring
(d) closed and radial

[Ans. (b) closed and scattered]

w
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4.

Palisade parenchyma is absent in the leaves of 

(CBSE- AIPMT 2009)
(a) sorghum 		
(b) mustard
(c) soyabean 		
(d) gram

[Ans. (a) sorghum]

w

6.

8.

Vascular tissues in flowering plants develop from

(CBSE- AIPMT 2008 & JIPMER 2012)
(a) phellogen 		
(b) plerome
(d) dermatogen
(c) periblem 		

[Ans. (b) plerome]

9.

The length of different internodes in a culm of
sugarcane is variable because of 

(CBSE -AIPMT 2008)
(a) short apical meristem
(b) position of axillary buds
(c) size of leaf lamina at the node below each
internode
(d) intercalary meristems

[Ans. (d) intercalary meristems]

m

Cortex is the region found between 
(NEET II – 2016)

(a) epidermis and stele
(b) pericycle and endodermis
(c) endodermis and pith
(d) endodermis and vascular bundle

[Ans. (a) epidermis and stele]

Sugarcane plant has 
(AIIMS 2009)
(a) reticulate venation
(b) capsular fruits
(c) pentamerous flowers
(d) dump-bell shaped guard cells

[Ans. (d) dump-bell shaped guard cells]
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7.
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10. Passage cells are thin-walled cells found in 

(CBSE -AIPMT 2007)
(a) endodermis of roots facilitating rapid transport
of water from cortex to pericycle
(b) phloem elements that serve as entry points for
substances for transport to other plant parts
(c) testa of seeds to enable emergence of growing
embryonic axis during seed germination
(d) central region of style through which the pollen
tube grows towards the ovary
 [Ans. (a) endodermis of roots facilitating rapid
 transport of water from cortex to pericycle]

11. Which one of the following is not a lateral
meristem 
(CBSE -AIPMT 2010)
(a) interfascicular cambium
(b) phellogen
(c) intercalary meristem
(d) intrafascicular cambium
[Ans. (c) intercalary meristem]

12. A common feature of vessel elements and sieve
tube elements is 
(CBSE- AIPMT 2007)
(a) enucleate condition (b) presence of P. Protein
(c) thick secondary wall (d) pores on lateral walls

[Ans. (a) enucleate condition]
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13. In a longitudinal section of a root, starting from
the tip upward, the four zones occur in the
(CBSE -AIPMT 2004)
following order 
(a) root cap, cell division, cell enlargement, cell
maturation
(b) root cap, cell division, cell maturation, cell
enlargement
(c) cell division, cell enlargement, cell maturation,
root cap
(d) cell division, cell maturation, cell enlargement,
root cap
[Ans. (a) root cap, cell division, cell enlargement,

cell maturation]

18. Assertion : Long distance flow of photo assimilates
in plants occurs through sieve tubes.
Reason : Mature sieve tubes have partial
cytoplasm and perforated sieve plates
(AIIMS – 2012)


14. The cells of the quiescent centre are characterized
by 
(CBSE -AIPMT 2003)
(a) having dense cytoplasm and prominent nucleus
(b) having light cytoplasm and small nucleus
(c) dividing regularly to add to the corpus
(d) dividing regularly to add to tunica
 [Ans. (a) having dense cytoplasm and prominent
nucleus]

20. The Quiescent centre in root meristem serves as a

(JIPMER 2011)
(a) site for storage of food, which is utilized during
maturation
(b) reservoir of growth hormones
(c) reserve for replenishment of damaged cells of
the meristem
(d) region for absorption of water

[Ans. (c) reserve for replenishment of

damaged cells of the meristem]

(CBSE- AIPMT 2000)

(b) collenchyma
(d) xylem
[Ans. (c) sieve tube]
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16. Specialized epidermal cells surrounding the
guard cells are called 
(NEET (I) 2016)
(a) bulliform cells
(b) lenticels
(c) complementary cells (d) subsidiary cells

[Ans. (d) subsidiary cells]
Directions:

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

m
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19. Which of the following tissues consists of living
(JIPMER 2012)
cells
(a) vessels 			
(b) tracheids
(c) companion cell
(d) sclerenchyma

[Ans. (c) companion cell]

ab
o

15. P. Protein is found in 
(a) parenchyma 		
(c) sieve tube 		




Very Short Answers

w

17. Assertion :	Conducting tissues, especially xylem
show greatest reduction in submerged
hydrophytes.
Phloem
Reason :	Hydrophytes live in water. So no need
Cambium
of tissues. 
(AIIMSXylem
– 2010)

[Ans. (c) Assertion is true but reason is false

orders@surabooks.com b

2 MARKS

Draw and label bicollateral vascular bundle.

1.

Ans. 

[HY-2018]
Outer Phloem
Outer Cambium

w

w

The following questions 17 & 18 consist of two
statements, one labelled Assertion and the another
labelled Reason. Select the correct answer from
the codes given below:
Phloemis
(a) Both assertion and reason are true and reason
the correct explanation of assertion
Cambium
(b) Both assertion and reason are true, but reason is
not the correct explanation of assertion Xylem
(c) Assertion is true but reason is false
(d) Assertion and reason are false
a

21. In the sieve elements, which one of the following
is the most likely function of P.Proteins?

(JIPMER 2011)
(a) Deposition of callose on sieve plates
(b) Providing energy for active translocation
(c) Autolytic enzymes
(d) Sealing-off mechanism on wounding
 [Ans. (d) Sealing-off mechanism on wounding]

Xylem

c

e

Inner Cambium
Inner Phloem

Bicollateral vascular bundle

What makes the pulp of pear gritty?
Outer Phloem
Ans. The pulp of pear contains sclereids
because of which
Outer Cambium
it is gritty.
2.

Xylem
Inner Cambium
Inner Phloem

PH: 9600175757
/ 8124201000
/ 8124301000
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Types of vascular bundles
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How does the shape of guard cells vary in
monocots and dicots?
Ans. Guard cells are kidney shaped in Dicot leaves and
dumb bell-shaped in monocot leaves.

4.

What is the function of a guard cell?
Ans. (i) Guard cells contain chloroplast and can
photosynthesize.
(ii) They enclose a cavity/opening which forms
the stoma. This helps in gaseous exchange for
respiration and photosynthesis.
(iii) The guard cells help in closing and opening of
the stoma.
Mention the most significant function of bundle
sheath.
Ans. (a) Helps in conduction of food materials in dicot
leaf.
(b) Protection of the vascular bandle
(c) In some monocots, chloroplast containing
bundle sheath participate in C4 cycle (dark
reaction of Photosynthesis)
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6.

How are meristerms classified based on function.
Ans. Protoderm, Procambium and ground meristerm

w

7.

Where is quiescent centre seen?
Ans. It is an apparently inactive centre in the root located
between root cap and differentiating cells of the
roots.

w

8.

9.

m

11. What is special about Gnetum?
Ans. Gymnosperms have only xylem tracheids. Gnetum
is a Gymnosperm in which xylem vessels are seen.
12. What are albuminous cells?
Ans. (i) They are analogous to companion cells of
phloem (Angiosperms).
(ii) They have cytoplasm, nucleus and are
parenchymatous, seen with sieve cells (Phloem)
of Gymnosperms.
13. Explain Bast fibres?
Ans. (i) The fibres of sclerenchyma associated with
phloem are called phloem fibres or Bast fibres.
(ii) They are narrow, vertically elongated and have
small lumen. It is the only dead tissue in phloem.
They give support.
14. Syncyte - Explain.
Ans. Cell formed by fusion of cells is called syncyte.
Eg: Vessels (dead syncyte) Sieve tube (living syncyte)

ab
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5.

10. Give examples of fruits which have sclereids.
Ans. Pear, Strawberry, Guava, Kiwi.

co

Apart from the basic function of packing tissue,
what are the other functions of parenchyma
Ans. Functions of parenchyma :
(i) Turgid parenchyma cells help in giving rigidity
to the plant body.
(ii) Partial conduction of water is also maintained
through parenchyma cells.
(iii) At times they store resins, tannins etc.
(iv) Aerenchyma, (Parenchyma with air in inter
cellular space) helps in aeration and gives
buoyancy to aquatic plants.
(v) Chlorenchyma (Parenchyma with chlorophyll)
helps in photosynthesis.
3.

➠ Chapter 9 ➠ Tissue and Tissue System
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Name the types of collenchyma.
Angular collenchyma
(ii) Lacunar collenchyma
(iii) Lamellar collenchyma
(iv) Annular collenchyma

Ans. (i)

orders@surabooks.com

15. Mention two differences between meristematic
tissue and permanent tissue.
Ans.

Meristematic Tissue
1. Cells divide repeatedly
2. Cells are
undifferentiated

Permanent Tissue
Do not divide
Cells are fully
differentiated

16. Differentiate sieve cells and sieve tubes.
Ans.

Sieve Cells
1. Have no companion
cells
2. The sieve areas do
not form sieve plates

Sieve Tubes
Always
have
companion cells
The sieve areas are
confined to sieve plates

17. What are bulliform or motor cells?
Ans. (i) Some cells of upper epidermis (Ex: Grasses)
are larger and thin walled. They are called
bulliform cells or motor cells.
(ii) These cells are helpful for the rolling and
unrolling of the leaf according to the weather
change.
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20. What is the main function of casparian strips?
Ans. Casparian strips are found in the endodermal cells of
roots. Their main function is to prevent the re-entry
of water into the cortex once water enters the xylem
tissue.

26. What is the function of quiescent centre?
Ans. It is the site of hormone synthesis and also the
ultimate source of all meristematic cells of the
meristem.
27. Explain open vascular bundle.
Ans. In open vascular bundle, Cambium is present
between xylem and phloem. (Stems of Dicots and
Gymnosperms).
28. Is trichomes is an epidermal outgrowths in stems?
Ans. There are many types of epidermal out growths in
stems. The unicellular or multicellular appendages
that originate from the epidermal cells are called
trichomes which may be branched or unbranched,
glandular or non-glandular. Eg: Rose.

ab
o

21. What are passage cells?
Ans. In roots, cells of the endodermis opposite to the
protoxylem, remain thin walled. These cells are
called passage cells. They help in radial diffusion of
water and lack the casparian strips.

m

19. Explain “Sunken Stomata”.
Ans. In some Xerophytic plants (Example: Nerium),
stomata is sunken beneath the abaxial leaf surface
within stomatal crypts. The sunken stomata reduce
water loss by transpiration.

25. What are halo Halophiles / Halophytes?
Ans. (i) Plants that grow in salty environment are called
Halophiles.
(ii) Plant growing in saline habitat develop
numerous adaptations to salt stress.
(iii) The secretion of ions by salt glands is the
best known mechanism for regulating the salt
content of plant shoots. Eg: Mangrove plants.

co

18. What are subsidiary cells?
Ans. (i) In some plants in addition to guard cells,
specialised epidermal cells are present and are
called Subsidiary cells.
(ii) The guard cells and subsidiary cells help in
opening and closing of stomata during gaseous
exchange and transpiration.

ok
s.
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22. What is “bundle cap” or “hard bast”?
Ans. In Dicot stem, a few layers of sclerenchyma cells
occur in patches outside the phloem in each vascular
bundle. This patch of sclerenchyma is called Bundle
cap or Hard bast.

w

w

.s

23. What is Protoxylem lacuna?
Ans. (i) In Monocot stem, Xylem vessels are arranged
in the form of ‘Y’. The two metaxylem vessels
are located at the upper two arms and one or two
protoxylem vessels occur at the base.
(ii) In a mature bundle, the lowest protoxylem
disintegrates and forms a cavity known as
protoxylem lacuna.

w

24. What are hydathodes?
Ans. A hydathode is a type of epidermal pore, commonly
found in higher plants. Structurally, hydathodes
are modified stomata, and discharge liquid water
(guttation).

orders@surabooks.com

29. What are the functions of trichomes?
Ans. Trichomes are helpful in the dispersal of seeds and
fruits, and provide protection against animals.
30. What is eustele?
Ans. Vascular bundles are arranged in a ring around the
pith. This type of stele is called eustele. Eg: Dicot
stem.
31. What is aerenchyma?
Ans. Parenchyma which contains air in its intercellular
spaces. It helps in aeration and buoyancy.
Example: Nymphaea and Hydrilla.
32. What is prosenchyma?
Ans. Parenchyma cells become elongated, pointed and
slightly thick walled. It provides mechanical support.

Short Answers
What is trichoblast?
Ans. Trichoblasts:
1.

3 MARKS
[HY-2018]

Piliferous layer of the root has two types of epidermal
cells, long cells and short cells. The short cells are
called trichoblasts.
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How are meristems classified based on position?

4.

Ans. Based on position, meristems are classified into three

Draw a diagram to show position of different
types of meristems.
Ans. Types of meristems on the basis of position in plant
body.

3.

ur

Apical meristem

.s

Intercalary meristem

Lateral meristem

w

Name the types of wood fibres?
Ans. (i) Libriform fibres
(ii) Fibre tracheids
(iii) Septate fibres
(iv) Gelatinous fibres
Ans.

1.
2.
3.

Fibre
Long cells
Narrow, Elongated
pointed ends
Occurs in bundles

Sclereids
Short cells
Usually short and
broad
Occurs individually or
in small groups

orders@surabooks.com

May be branched
Develops from
secondary sclerosis
parenchyma cells

What are Casparian strips?
Ans. (i) The radial and the inner tangential walls of
endodermal cells are thickened with suberin
and lignin in roots.
(ii) This thickening was first noted by Casparay. So
these thickenings are called casparian strips.
(iii) Casparian strips are absent in the endodermal
cells which are located opposite the protoxylem
elements.

co
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7.

Draw a diagram of stomata with bean shaped
guard cells and label the parts.
Epidermal cell

Ans.

Subsidiary cell
Guard cell
Stomatal pore

Structure of Stomata with
bean-shaped guard cells

Write a few sentences about vascular bundle of a
Monocot stem.
Ans. (i) Vascular bundles are scattered (atactostele)in
the parenchymatous ground tissue.
(ii) Each vascular bundle is surrounded by a sheath
of sclerenchymatous fibres called bundle sheath.
(iii) The vascular bundles are conjoint, collateral,
endarch and closed.
(iv) Vascular bundles are skull or oval shaped.
8.

Ans.

Distinguish fibre and sclereids.

w

5.

Commonly
unbranched
Derived directly
from meristematic
tissue

6.

9.

w

4.

5.
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types.
1. Apical meristem :
(i) It present in the apices of root and shoot. It
is responsible for increase in the length of
the plant.
(ii) This kind of growth is called as primary
growth.
2. Intercalary meristem :
(i) It occurs between the mature tissues.
(ii) It is responsible for elongation of internodes.
Eg: Grass.
3. Lateral meristem :
(i) It occurs along the longitudinal axis of
stem and root.
(ii) Vascular cambium and cork cambium
(phellogen) are example for lateral
meristem.
(iii) It is responsible for secondary tissues and
thickening of stem and root.

➠ Chapter 9 ➠ Tissue and Tissue System
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Differentiate the features of Monocot and Dicot
leaf.
Dicot leaf
1. Dorsiventral leaf
2. The mesophyll is
differentiated into
palisade and spongy
parenchyma.
3. Eg: Sunflower

Monocot leaf
Isobilateral leaf
Palisade parenchyma
is present on both sides
of the leaf and spongy
parenchyma lies in the
centre.
Eg: Grass

PH: 9600175757 / 8124201000 / 8124301000
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14. Differentiate Tracheids and Fibres.
1.
2.
3.
4.
5.

Tracheids
Not much elongated
Possess oblique end
walls
Cell walls are not as
thick as Fibres.
Possess various types of
thickenings.
Responsible for the
conduction and also
mechanical support.

Fibres
Very long cells
Possess tapering end
walls
Cell wall are thick
and lignified.
Possess only pitted
thickenings
Provide
only
mechanical support

15. Draw and label any two types of Collenchyma.
Thickened
corners
Protoplasm

Ans.

Lamellar
thickenings

Vacuole
Cell wall

Angular collenchyma

Lamellar collenchyma

Long answers
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11. How are fibres classified based on usage in daily
life.
Ans. (i) Textile fibres
(a) surface fibres - Eg: Cotton
(b) Soft fibres - Eg: Flax
(c) Hard fibres - Eg: Coconut
(ii) Brush fibre
(iii) Rough weaving fibres
(iv) Paper making fibres
(v) Filling fibres

Ans.

m

Stomata
Hydathode
1. Stomatal aperture is Aperture of
guarded by two guard hydathodes is
surrounded by a ring
cells.
of cuticularized cells.
Subsidiary cells are
2. The two guard
absent.
cells are generally
surrounded by
subsidiary cell.
3. Opening and closing Hydathode pores
always remain open.
of the stomatal
aperture is regulated
by guard cells.

co

10. Differentiate stomata and hydathodes.
Ans.

217
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5 MARKS

Draw and label the parts of T.S.of Dicot leaf
[HY-2018]


Ans.

Cuticle
Upper epidermis

12. Name any 3 types of cell wall thickenings in
tracheids and draw a diagram of the same.

Palisade parenchyma

ur

Protoxylem
Metaxylem
Spongy parenchyma
Phloem
Bundle sheath

.s

Stoma
Epidermal hair
Lower epidermis
Respiratory cavity

w

T.S. of Dicot Leaf (Sunflower)

Annular Spiral Reticulate Scalariform Pitted thickening

w

(i) Annular
(ii) Spiral
(iii) Reticulate

w

13. What are sieve cells?
Ans. (i) These are primitive type of conducting elements
found in Pteridophytes and Gymnosperms.
(ii) Sieve cells have sieve areas on their lateral
walls only.
(iii) They are not associated with companion cells.

orders@surabooks.com

Explain any two theory of root apical meristem.
Ans. Root Apical Meristem:
Root apex is present opposite to the shoot apex.
Roots contain root cap at their apices and the apical
meristem is present below the root cap . Different
theories proposed to explain root apical meristem
organization is given below.
1. Apical Cell Theory :
(i) Apical cell theory is proposed by Nageli.
The single apical cell or apical initial
composes the root meristem.
2.

Ans. Cell wall thickening in tracheids
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3.

Write short notes on tracheids with labelled
diagram.

Ans. Tracheids are dead, lignified and elongated cells with

tapering ends. Its lumen is broader than that of fibres.
In cross section, the tracheids are polygonal.

co

2.

(ii) The apical initial is tetrahedral in shape
and produces root cap from one side.
(iii) The remaining three sides produce
epidermis, cortex and vascular tissues. It is
found in vascular cryptogams.
Histogen Theory :
(i) Proposed by Hanstein (1868) and
supported by Strassburgur.
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Protoderm
Ground tissue

Plerome

Periblem
Dermatogen/Calyptrogen

ok
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Vascular cambium

Annular Spiral Reticulate Scalariform Pitted thickening

Root cap

(i)

Histogen Theory

(ii)

4.

.s

ur
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(ii) The histogen theory as applied to the root
apical meristem speaks of four histogen in
the meristem.They are :
		a.	
Dermatogen - It is a outermost layer.
It gives rise to root epidermis.
		
b.	Periblem - It is a middle layer . It
gives rise to cortex.
		c.	
Plerome - It is innermost layer . It
gives rise to stele
		d.	
Calyptrogen - It gives rise to root
cap.

There are different types of cell wall thickenings
due to the deposition of secondary wall
substances.
They are annular (ring like), spiral (spring like),
scalariform (ladder like), reticulate (net like)
and pitted (uniformly thick except at pits).
Tracheids are imperforated cells with bordered
pits on their side walls. Only through this
conduction takes place in Gymnosperms.
Arranged one above the other Tracheids are chief
water conducting elements in Gymnosperms
and Pteridophytes.
Also offer mechanical support to the plants.

(iii)

(iv)

(v)

Write a note on conjoint vascular bundles.

w

w

w

Ans.

Conjoint

Xylem and phloem are
present on the same radius
in one bundle. ( All stems )

Collateral

Bicollateral

Xylem placed towards
inside and phloem
towards outside.

Open
Cambium is present
between xylem and
phloem. (Stems of Dicots
and Gymnosperms).

Phloem occurs on both the
outer and inner sides of xylem
Example: Cucurbitaceae.
Closed

Cambium is absent
between xylem and
phloem. (Stems of
Monocots).
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Outer Phloem
Outer Cambium

Phloem
Cambium

Xylem
Inner Cambium
Inner Phloem

a

c

m

Xylem

e

co

Outer Phloem
Outer Cambium

Phloem
Cambium
Xylem

Xylem

ok
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Inner Cambium
Inner Phloem

b

d

f

Types of vascular bundles
(a) and (b) - Conjoint, collateral and open; (c) and (d) - Conjoint, collateral and closed
(e) and (f ) - Conjoint, bicollateral and open;

Explain types of vascular bundles.

5.

ab
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Ans.

Vascular Bundles

Radial

Conjoint

Xylem and phloem are
present on the same radius
in one bundle. ( All stems )

.s

ur

Xylem and phloem are present on
different radii alternating with each
other. The bundles are separated by
parenchymatous tissue. (Monocot
and Dicot roots)

w

w

w

Collateral

Xylem placed towards
inside and phloem towards
outside.

Open

Cambium is
present between
xylem and phloem.
(Stems of Dicots and
Gymnosperms)

Closed
Cambium is absent
between xylem and
phloem.
( Stems
of Monocots)

orders@surabooks.com

Concentric
Xylem and phloem are
present in concentric circles
one around the other in some
stems.

Bicollateral
Phloem occurs on both the
outer and inner sides of xylem
Example: Cucurbitaceae.

Amphicribal/Hadrocentric
Xylem lies in the centre
with phloem surrounding
it. Ex: Ferns(Polypodium)
dicots and aquatic
angiosperms

Amphivasal/Leptocentric
Phloem lies in the centre
with xylem surrounding it.
Ex: Dragonplant-Dracena
and Yucca
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Explain anatomy of dicot root.
Ans. The transverse section of the dicot root (Bean) shows
the following plan of arrangement of tissues from the
periphery to the centre.
Piliferous layer or Epiblema
1. The outermost layer of the root is called
piliferous layer or epiblema.
2. Made up of single layer of compactly arranged
parenchyma cells.
3. It possesses root hairs which are single celled to
absorb water and mineral salts from the soil.
4. The chief function of piliferous layer is
protection.
Cortex
1. Cortex consists of only parenchyma cells.
2. These cells are loosely arranged with
intercellular spaces to make gaseous exchange
easier.
3. These cells may store food reserves.
Endodermis
1. The innermost layer of the cortex is endodermis.
Endodermis is made up of single layer of barrel
shaped parenchymatous cells.
2. Stele is completely surrounded by endodermis.
3. The radial and the inner tangential walls of
endodermal cells are thickened with suberin
and lignin. This thickening was first noted by
Robert Casparay in 1965. So these thickenings
are called casparian strips.
4. Casparian strips are absent in the endodermal
cells which are located opposite the protoxylem
elements.
5. These thin-walled cells without casparian strips
are called passage cells through which water
and mineral salts are conducted from the cortex
to the xylem elements.
Stele
All the tissues present inside endodermis comprise
the stele. It includes pericycle and vascular system.
Pericycle
1. Pericycle is generally a single layer of
parenchymatous cells found inner to the
endodermis.
2. Lateral roots originate from the pericycle.

Vascular system
1. Vascular tissues are in radial arrangement. The
tissue by which xylem and phloem are separated
is called conjunctive tissue.
2. In bean, the conjuctive tissue is composed of
parenchyma tissue.
3. Xylem is in exarch condition.
4. The number of protoxylem points is four and so
the xylem is called tetrach.
5. Each phloem patch consists of sieve tubes,
companion cells and phloem parenchyma.
6. Metaxylem vessels are generally polygonal in
shape.
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6.

T.S. of Dicot root

Root hair
Piliferous layer
Cortex
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Endodermis
Phloem
Pericycle
Protoxylem
Conjunctive tissue
Metaxylem
Casparian strip
Passage cell
A sector enlarged

Describe the vascular bundles of a monocot stem.
Ans. Vascular bundles:
1. In a monocot stem vascular bundles are
scattered (atactostele) in the parenchymatous
ground tissue.
2. Each vascular bundle is surrounded by a sheath
of sclerenchymatous fibres called bundle sheath.
3. The vascular bundles are conjoint, collateral,
endarch and closed.
4. Vascular bundles are numerous, small and
closely arranged in the peripheral portion.
5. Towards the centre, the bundles are
comparatively large in size and loosely arranged.
6. Vascular bundles are skull or oval shaped.
Phloem
1. The phloem in the monocot stem consists of
sieve tubes and companion cells.
2. Phloem parenchyma and phloem fibres are
absent.
7.
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(ii) Spongy parenchyma cell:
1. Lies below the palisade parenchyma.
2. Cells are irregularly shaped and very loosely
arranged with numerous airspaces.
3. Facilitate the exchange of gases with the help of
air spaces.
4. The air space that is found next to the stomata is
called respiratory cavity or substomatal cavity.
Vascular Tissues
1. Vascular tissues are present in the veins of leaf.
2. Vascular bundles are conjoint, collateral and
closed.
3. Xylem is present towards the upper epidermis,
while the phloem towards the lower epidermis.
4. Vascular bundles are surrounded by a compact
layer of parenchymatous cells called bundle
sheath or border parenchyma.

m

Ground tisssue
Crushed protophloem
Metaphloem
Metaxylem
Protoxylem
Protoxylem lacuna
Sclerenchymatous
bundle sheath

Describe the internal structure of a dicot leaf.
(Diagram not necessary)
Ans. Epidermis:
1. This leaf is generally dorsiventral. It has upper
and lower epidermis.
2. The epidermis is usually made up of a single
layer of cells that are closely packed.
3. The cuticle on the upper epidermis is thicker
than that of lower epidermis.
4. The minute openings found on the epidermis
are called stomata.
5. Stomata are more in number on the lower
epidermis than on the upper epidermis.
6. A stomata is surrounded by a pair of bean
shaped cells called guard cells.
7. The main function of the epidermis is to give
protection to the inner tissue called mesosphyll.
8. The cuticle helps to check transpiration.
Stomata are used for transpiration and gas exchange.
Mesophyll
1. The entire tissue between the upper and lower
epidermis is called the mesophyll
2. Two regions in the mesophyll (i) palisade
parenchyma, (ii) spongy parenchyma.
(i) Palisade parenchyma cells:
1. Seen beneath the upper epidermis.
2. Consists of vertically elongated cylindrical cells
in one or more layers.
3. Cells are compactly arranged and generally
without intercellular spaces.
4. Contains more chloroplasts than spongy
parenchyma cells.
5.
Funtion is photosynthesis.

Describe the vascular bundles of a dicot stem.
Ans. Vascular bundles
1. The vascular bundles consist of xylem, phloem
and cambium. Xylem and phloem in the stem
occur together and form the vascular bundles.

9.
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Xylem
1. Xylem vessels are arranged in the form of ‘Y’.
2. The two metaxylem vessels are located at the
upper two arms and one or two protoxylem
vessels at the base.
3. In a mature bundle, the lowest protoxylem
disintegrates and forms a cavity known as
protoxylem lacuna.

co

Vascular bundle of monocot stem

Ground plan

.s

Epidermal hair
Cuticle
Epidermis
Collenchyma
Chlorenchyma
Resin duct
Parenchyma
Starch sheath
Bundle cap
Primary phloem
Cambium
Metaxylem
Protoxylem

w

w

w
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Epidermal hair
Epidermis
Hypodermis
Cortex
Endodermis
Pericycle
Vascular bundle
Pith

Pith
Primary
medullary ray

A sector enlarged

2.
3.
4.

Vascular bundles are Wedge shaped.
They are arranged in the form of a ring.
Each vascular bundle is conjoint, collateral,
open and endarch.
Phloem
1. Primary phloem lies towards the periphery.
2. It consists of protophloem and metaphloem.
3. Phloem consists of sieve tubes, companion cells
and phloem parenchyma.
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Apical meristem of root is subterminal. Why?

Ans. Root tip is covered by root cap. Therefore the apical

meristem is said to be subterminal

How do bulliform cells help grasses?
Ans. They help in folding of grass leaves during the hot
summer and prevent transpiration.

3.

How is the study of plant anatomy useful to us?
The study of Anatomy helps us to understand
the internal structure of higher plants.
(ii) The organisation of cells and different kinds of
tissues is understood by the study of Anatomy.
(iii) It helps to compare the anatomy of different
organs of the plant and understand the role of
different tissues.
(iv) This field finds application in many fields such
as systematics, Forensics and Pharmacognosy.

.s
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Ans. (i)

Below is a list of plant fibres. From which part of
the plant these are obtained? (a) Coir (b) Hemp
(c) cotton (d) Jute
Ans.
Fibre		
Part of Plant
(a) Coir
Mesocarp of fruit
(b) Hemp
Phloem (Bast fibres)
(c) Cotton
Surface fibres of seed
(d) Jute
Phloem (bast fibres).

w

w
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Name the substances which get deposited at the
corners of collenchymatous cells. What is the
purpose of such deposition in these tissues?
Ans. (i) The cells of collenchyma have unevenly
thickened walls. It contains more of
hemicellulose and pectin besides cellulose.
(ii) Thus the tissue serves as a mechanical tissue
and also gives elasticity to the growing parts of
the plants.
(iii) Based on pattern of pectinisation of the cellwall,
collenchyma is divided into three types.

6.

Why the vascular strands show radial
arrangement in roots.
Ans. (i) Radial arrangement refers to the arrangement
of xylem and phloem in different radii in the
vascular bundle of a root.
(ii) This radial arrangement helps the water
molecules to move upwards and sidewards
along xylem since the roots branch off to give
secondary and tertiary roots.

7.
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2.

(ii) They are living and are connected to sieve tubes.
through pits found in their lateral walls.
(iii) Cytoplasmic connections are maintained
through pits between sieve tube and companion
cell.
(iv) This helps to maintain the pressure gradient in
sieve tubes.
(v) The Nucleus of companion cells control the
sieve tube.
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Phloem fibres are absent in the primary phloem.
Phloem conducts organic food materials from
the leaves to other parts of the plant body.
Cambium
1. Cambium consists of brick shaped and thin
walled meristematic cells.
2. It is one to four layers in thickness.
3. These cells are capable of forming new cells
during secondary growth.
Xylem
1. Xylem consists of xylem fibres, xylem
parrenchyma vessels and tracheids. Vessels are
thick walled and arranged in a few rows.
2. Xylem conducts water and minerals from the
root to the other parts of the plant body.
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In the absence of a nucleus how are the functions
of a sieve tube maintained?
Ans. (i) Sieve tubes are associated with companion cells.
Which are thin walled specialised parenchyma
cells with a nucleus.
5.

The endodermis of a dicot stem is also called
starch sheath-Justify.
Ans. In Dicot stem, the cells of the endodermis are rich in
starch grains and thus this layer is also referred to as
the starch sheath.

8.

Can mangrove trees grow in salt water?
Ans. Many mangrove species survive by filtering out as
much as 90 percent of the salt found in sea water as
it enters their roots. They excrete salt through glands
in their leaves.

9.

10. Do C4 grasses have bundle sheath cells?
Ans. (i) In a monocot leaf each vascular bundle is
surrounded by a parenchymatous bundle sheath.
(ii) The cells of the bundle sheath generally contain
starch grains.
(iii) In C4 grasses, the bundle sheath cells are living
and involve in C4 photosynthesis.
(iv) This sheath is called Kranz sheath.
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Secondary Growth
CHAPTER SNAPSHOT
Secondary growth in Dicot stem

10.2

Secondary growth in Dicot root

10.3

Anomalous secondary growth

10.4

Timber
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10.1

Vascular Cambium

w

w

Secondary Xylem

Spring wood

Autumn wood

CONCEPT MAP
Secondary Growth

Cork cambium

Annual rings

Phellem

Secondary Phloem

Phelloderm

Commercial Barks
Products
Quinine
Cork

Porous wood

Non Porous wood

Sap wood

Heart wood

Rubber
Turpentine
Cinnamomum
Gum Arabic
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MUST KNOW DEFINITIONS

co

Secondary xylem : Xylem formed by Vascular cambium.

m

Vascular
: The vascular cambium is the lateral meristem that produces the secondary vascular tissues.
Cambium
Fusiform Initials : Vertically elongated cells found in vascular cambium.
Ray initials
: Horizontally elongated cells found in vascular cambium.
: Wood which contains vessels.

Non-Porous wood
Spring wood /
Early wood
Autumn wood /
Late wood
Annual rings

: Wood which does not contain vessels.
: Wood formed in spring and has large number of xylem elements.

ok
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Porous wood

: Wood formed in winter and has few xylary elements.

: Growth rings which are a continuation of early wood and late wood.

w

w
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Diffuse prorous : Diffuse porous woods are woods in which the vessels or pores are rather uniform in size
wood
and distribution throughout an annual ring.
Ring porous
: The pores of the early wood are distinctly larger than those of the late wood. Thus rings
woods
of wide and narrow vessels occur.
Sap Wood/
: Living part of the wood
Alburnum
H e a r t Wo o d / : Dead part of the wood.
Duramen
Periderm
: Protective tissue consisting of phellem, phellogen, and phelloderm.
Phellem
: The protective tissue composed of non-living cells with suberized walls and formed
centrifugally (outward) by the phellogen (cork cambium) as part of the periderm.
Phellogen (Cork : It is a secondary lateral meristem which produces phellem and phelloderm.
Cambium)
Bark
: The term ‘bark’ is commonly applied to all the tissues outside the vascular cambium of
stem (i.e., periderm, cortex, primary phloem and secondary phloem).
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Evaluation

Usually, the monocotyledons do not increase their
girth, because
(a) They possess actively dividing cambium
(b) They do not possess actively dividing cambium
(c) Ceases activity of cambium
(d) All are correct [Ans. (b) They do not possess

actively dividing cambium]
In the diagram of lenticel, identify the parts
marked as A, B, C, D
B

A

D

C

w

w
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(a) A. phellem, B. Complementary tissue,
C. Phelloderm, D. Phellogen.
(b) A. Complementary tissue, B. Phellem,
C. Phellogen, D. Phelloderm.
(c) A. Phellogen, B. Phellem, C. Phelloderm,
D. complementary tissue
(d) A. Phelloderm, B. Phellem, C. Complementary
tissue, D. Phellogen
 [Ans. (a) A. phellem, B. Complementary tissue,

C. Phelloderm, D. Phellogen]
The common bottle cork is a product of
(a) Phellem			
(b) Phellogen
(c) Xylem			
(d) Vascular cambium

[Ans. (b) Phellogen]

w

4.

5.

In which season the vessels of angiosperms are
larger in size, why?
Ans. In the spring season, cambium is very active and
produces a large number of xylary elements having
vessels / tracheids with wide lumen. This is because
in spring season the climatic conditions are favorable
for the growth of plants with optimum temperature,
light and photosynthesis is at the peak. This requires
the uptake and transport of large quantities of water.
Further the soil has good water content in spring
unlike in summer / winter.

7.
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2.

In a forest, if the bark of a tree is damaged by the
horn of a deer, How will the plant overcome the
damage?
Ans. (i) When the bark of a tree is damaged, the tree
first tries to seal the wound from the outside
environment to prevent any microbial infection.
(ii) A reaction zone is created which alters the
chemistry of the wood in the wounded area to
avoid microbial infection.
(iii) Than the tree builds a barrier zone 'callus' to
compartmentalize the wounded area.
(iv) The callus grow and cover/seals the wound.
This allows new uncontaminated wood to grow
on it.
6.

co

Consider the following statements
In spring season vascular cambium
(i) is less active
(ii) produces a large number of xylary elements
(iii) forms vessels with wide cavities of these,
(a) (i) is correct but (ii) and (iii) are not correct
(b) (i) is not correct but (ii) and (iii) are correct
(c) (i) and (ii) are correct but (iii) is not correct
(d) (i) and (ii) are not correct but (iii) is correct
[Ans. (b) (i) is not correct but( ii) and (iii) are correct]

ok
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1.

What is the fate of primary xylem in a dicot stem
showing extensive secondary growth?
(a) It is retained in the center of the axis
(b) It gets crushed
(c) May or may not get crushed
(d) It gets surrounded by primary phloem

[Ans. (b) It gets crushed]

orders@surabooks.com

Continuous state of dividing tissue is called
meristem. In connection to this, what is the role of
lateral meristem?
Ans. The secondary growth in dicots and gymnosperms is
brought about by two lateral meristems.
• Vascular Cambium and
• Cork Cambium
Vascular Cambium
It is the lateral meristem that produces the secondary
vascular tissues. i.e., secondary xylem and secondary
phloem.
Origin and formation of Vascular Cambium
(i) A strip of vascular cambium that is believed
to originate from the procambium is present
between xylem and phloem of the vascular
bundle. This cambial strip is known as
intrafascicular or fascicular cambium.

8.
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Activity of Vascular Cambium
(i) The vascular cambial ring, when active, cuts off
new cells both towards the inner and outer side.
(ii) The cells which are produced outward form
secondary phloem and inward secondary xylem.
(ii) Due to the continued formation of secondary
xylem and phloem through vascular cambial
activity, both the primary xylem and phloem get
gradually crushed.
Phellogen (Cork Cambium)
(i) It is a secondary lateral meristem.
(ii) It comprises homogenous meristematic cells
unlike vascular cambium.
(iii) It arises from epidermis, cortex, phloem or
pericycle (extrastelar in origin).
(iv) Its cells divide periclinally and produce radially
arranged files of cells.
(ii) The cells towards the outer side differentiate
into phellem (cork) and those towards the inside
as phelloderm (secondary cortex).
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(ii) In between the vascular bundles, a few
parenchymatous cells of the medullary rays that
are in line with the fascicular cambium become
meristematic and form strips of vascular
cambium. It is called interfascicular cambium.
(iii) This interfascicular cambium joins with the
intrafascicular cambium on both sides to form a
continuous ring. It is called a vascular cambial
ring.
Organization of Vasular Cambium
(i) The active vascular cambium possesses cells
with large central vacuole (or vacuoles)
surrounded by a thin, layers of dense cytoplasm.
(ii) The most important character of the vascular
cambium is the presence of two kinds of initials,
namely, fusiform initials and ray initials.
Fusiform initials
(i) These are vertically elongated cells. They give
rise to the longitudinal or axial system of the
secondary xylem (tracheary elements, fibers,
and axial parenchyma) and phloem (sieve
elements, fibers, and axial parenchyma).
(ii) Based on the arrangement of the fusiform
initials, two types of vascular cambium are
recognized.
Storied (Stratified cambium) and Non-Storied
(Non-stratified cambium):
Storied (Stratified cambium):
If the fusiform initials are arranged in horizontal
tiers, with the end of the cells of one tier appearing
at approximately the same level, as seen in tangential
longitudinal section (TLS), it is called storied
(stratified) cambium. It is the characteristic of the
plants with short fusiform initials.
Non-storied (Non-stratified cambium):
(i) In plants with long fusiform initials, they
strongly
(ii) overlap at the ends, and this type of cambium is
called non-storied (non stratified) cambium.
Ray Initials
(i) Horizontally elongated cells.
(ii) They give rise to the ray cells and form the
elements of the radial system of secondary
xylem and phloem.
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A timber merchant bought 2 logs of wood from
a forest & named them A & B, The log A was 50
year old & B was 20 years old. Which log of wood
will last longer for the merchant? Why?
Ans. (i) The log A which was 50 years old will last
longer for the merchant.
(ii) In a tree the centre part of the wood will be
darker in colour and is called heart wood or
duramen. Outer part of wood is called sap wood
and is lighter in colour.
(iii) Sap wood is the living part of the wood formed
newly.
(iv) The heart wood stops conducting water as the
vessels are blocked by tyloses and becomes
dead forming hardest part of the wood as the
years go by.
(v) In the wood which is 50 years old the amount
of heart wood would be large due to ageing.
It would be more durable and can also resist
microbes.
(vi) Log B which is only 20 years old will have
lesser heart wood as compared to log A.

9.
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(viii)Sometimes annual rings are called growth rings
but it should be remembered all the growth
rings are not annual.
(ix) Additional growth rings are developed within
a year due to adverse natural calamities like
drought, frost, defoliation, flood, mechanical
injury and biotic factors during the middle of a
growing season,which results in the formation
of more than one annual ring. Such rings are
called pseudo- or false- annual rings.
(x) Each annual ring corresponds to one year’s
growth and on the basis of these rings, the age
of a particular plant can easily be calculated.
(xi) The determination of the age of a tree by counting
the annual rings is called dendrochronology.
Significance of growth ring:
(i) Age of wood can be calculated.
(ii) The quality of timber can be ascertained.
(iii) Radio-Carbon dating can be verified.
(iv) Past climate and archaeological dating can be
made.
(v) Provides evidence in forensic investigation.
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10. A transverse section of the trunk of a tree shows
concentric rings which are known as growth
rings. How are these rings formed? What are the
significance of these rings?
Ans. (i) The activity of vascular cambium is under
the control of many physiological and
environmental factors.
(ii) In the spring season, cambium is very active
and produces a large number of xylary elements
having vessels/tracheids with wide lumen.
(iii) The wood formed during this season is called
spring wood or early wood. The tracheary
elements are fairly thin walled.
(iv) In winter, the cambium is less active and forms
fewer xylary elements that have narrow vessels/
tracheids and this wood is called autumn wood
or late wood.
(v) The tracheary elements are with narrow lumen,
very thick walled.
(vi) The spring wood is lighter in colour and has
a lower density whereas the autumn wood is
darker and has a higher density.
(vii) The annual ring denotes the combination of
early wood and late wood and the ring becomes
evident to our eye due to the high density of late
wood.
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Botany Long Version Questions
Long Version Evaluation

7.

Refer Evaluation Q.No.1

2.

Refer Evaluation Q.No.2

3.

Refer Evaluation Q.No.3

4.

Inner, darker & harder portion of secondary
xylem that cannot conduct water in an older dicot
stem is called
(a) Alburnum 		
(b) Bast
(c) Wood 			
(d) Duramen

[Ans. (d) Duramen]

w

w

w

1.

5.

Refer Evaluation Q.No.4

6.

Refer Evaluation Q.No.5
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(for pure science Group)

Assertion and Reason:
These questions consist of two statements each
printed as Assertion and Reason. While answering
these questions you are required to choose any
one of the following four responses.
A. If both Assertion and Reason are true but the
Reason is a correct explanation of the Assertion.
B. If both Assertion and Reason are true but Reason
is not a correct explanation of the Assertion.
C. If Assertion is true but the Reason is false.
D. If both Assertion and Reason are false.
1. Assertion : In woody stems the amount of heart
wood continue to increase year after
Year
Reason : The activity of cambial ring continues
uninterrupted.
(a) A
(b) B
(c) C
(d) D

[Ans. (a) A]
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When the plants shed their leaves how do they
respire?
Ans. (i) When the plants shed their leaves, respiration
occur by the roots of a plant.
(ii) They take the oxygen required for respiration
from the air present in-between the soil particles
though extensions of the epidermal cells of a
root called as root hairs, by a process called as
diffusion.
8.

What is wood botanically?
Ans. Botanically wood is secondary xylem. It is formed
by a relatively complex meristem, the vascular
cambium, consisting of vertically (axial) elongated
fusiform initials and horizontally (radially) elongated
ray initials.

10. Refer Evaluation Q.No.6.

ur

11. Differentiate the wood formed in Pinus from that
of Morus.
Ans.

w

1.

Wood formed in
Pinus
Commonly called
as Porous wood or
Hard wood.
Common in
angiosperms
Porous because it
contains vessels

w

2.

w

3.

4.

Wood formed in
Morus
Commonly called as
Non-Porous wood or
soft wood.
Common in
gymnosperms
Non-porous because
it does not contain
vessels
Structure of NonPorous:

.s

No.

Structure of
porous :

14. Refer Evaluation Q.No.8.
15. Refer Evaluation Q.No.9.

16. A cross section of tree trunk contains 60 lighter
and 60 darker rings. Determine the age of the tree
and justify.
Ans. Age of the tree is 60 years.
Reason:
(i) In the cross section of the tree trunk, the lighter
(spring wood) and darker (Autumn wood) rings
appear in the form of concentric circles.
(ii) One spring wood circle and one autumn wood
circle together constitute an annual ring.
(iii) Thus one dark and one light ring would have
been formed every year.
(iv) 60 dark and 60 light rings indicate the age of the
tree as 60 years.
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9.

13. Central part of the wood is always dark. Why?
Ans. (i) The centre part of the wood, which is darker in
colour is called heart wood or duramen.
(ii) The sap wood conducts water while the heart
wood stops conducting water.
(iii) As vessels of the heart wood are blocked by
tyloses, water is not conducted through them.
(iv) Due to the presence of tyloses and their contents
the heartwood becomes coloured, dead and the
hardest part of the wood.

m

Answer The Following

12. Refer Evaluation Q.No.7

co

2. Assertion : Secondary growth in dicot roots
occurs with the help of vascular
cambium and phellogen.
Reason : 
Vascular cambium is completely
primary in origin.
(a) A
(b) B
(c) C
(d) D

[Ans. (c) C]
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17. Refer Evaluation Q.No.10.
18. There are many tissues produced outside the
vascular cambium in the stem. Explain them.
Ans. (i) Bark: The term ‘bark’ is commonly applied
to all the tissues outside the vascular cambium
of stem (i.e., periderm, cortex, primary phloem
and secondary phloem).
(ii) Bark protects the plant from parasitic fungi
and insects, prevents water loss by evaporation
and guards against variations of external
temperature.
(iii) It is an insect repellent, decay proof, fire proof
and is used in obtaining drugs or spices.
(iv) The phloem cells of the bark are involved in
conduction of food while secondary cortical
cells involved in storage.
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20. Explain artificial seasoning.
Ans. (i) Kiln seasoning is the process in which the
moisture can be removed by artificial method in
an enclosed condition.
(ii) The timber pieces are enclosed in a steamheater chamber into which air is introduced
and circulated by fans, ensuring the removal of
moisture uniformly, rapidly and completely.

Additional

Choose

w

w

w
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the

Correct Answers

I. Choose the Correct
below Questions:

options

1 MARK

for

the

1.

Which is the living part of the wood?
(a) Duramen		
(b) Heart wood
(c) Porous wood		
(d) Sap wood

[Ans. (d) Sap wood]

2.

What is the name of the gymnosperm wood?
(a) non porous wood
(b) hard wood
(c) porous wood		
(d) sap wood

[Ans. (a) non porous wood]

3.

What is the name of the bark used as spice?
(a) Pinus			
(b) Cinchona
(c) Cinnamon		
(d) Morus

[Ans. (c) Cinnamon]

4.

Which of the following is a part of radial system?
(a) sieve tubes		
(b) companion cells
(c) phloem rays		
(d) phloem parenchyma

[Ans. (c) phloem rays]

5.

Which is fossil resin?
(a) Gum Arabic		
(c) Turpentine		


.s

ur

ab
o

19. When you go to a timber mart to collect timber
for your construction of a new house, how will
you select good timber?
Ans. (i) Timber is mainly used for carpentry and
building houses. In order to enrich the quality
of timber, seasoning of wood is done.
(ii) Timber is the most important tissue that
sequestrates atmospheric carbon and this
reduces global warming.
(iii) In order to enrich the quality of timber,
seasoning of wood is done through air and kiln
drying. Wood is characterized by colour, grain,
texture and figure.
(iv) We must check the wood whether the wood has
been gone through the seasoning. Seasoning of
wood is done through by two methods.
Air seasoning:
(i) It is the process in which the moisture can be
removed without resorting to artificial heat.
(ii) It increase the strength, the combustibility and
renders the wood less subject to decay.
Kiln seasoning :
It is the process, the moisture can be removed by
artificial method, using steam-heater chamber.
Also The wood is also classified into sap wood
(pale in colour) and heart wood (dark in colour).

m

Lenticel:
(i) Lenticel is raised opening or pore on the
epidermis or bark of stems and roots.
(ii) It is formed during secondary growth in stems.
(iii) When phellogen is more active in the region of
lenticels, a mass of loosely arranged thin-walled
parenchyma cells are formed.
(iv) It is called complementary tissue or filling
tissue.
(v) Lenticel is helpful in exchange of gases and
transpiration called lenticular transpiration.

The timber from the heartwood is more durable and
more resistant to the attack of microorganisms and
insects than the timber from sap wood. So, I will
select the heart wood which has been gone through
the seasoning of wood for my construction of new
house.

co

(v) If the phellogen forms a complete cylinder
around the stem, it gives rise to ring barks.
Example: Quercus.
(vi) When the bark is formed in overlapping scale
like layers, it is known as scale bark.
Example: Guava. While ring barks normally do
not peeled off , scale barks peeled off .

ok
s.
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(b) Amber
(d) Latex
[Ans. (b) Amber]
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2.

Quinine is obtained from the _________ of the
cinchona tree.
(b) resin
(a) Root			
(c) bark			
(d) gum [Ans. (c) bark]

3.

In Morus, the wood is described as _________ .
(a) soft wood		
(b) heart wood
(c) non porous wood
(d) porous wood
[Ans. (d) porous wood]

Canada balsam is obtained from _________
(b) Haematoxylin
(a) Abies			
(d) Cinchona
(c) Quercus			

[Ans. (a) Abies]

5.

Canada balsam is made from _________.
(a) gum			
(b) tannin
(c) latex			
(d) resin[Ans. (d) resin]

6.

Bark does not include _________ .
(a) cortex			
(b) periderm
(c) pith			
(d) secondary phloem

[Ans. (c) pith]

Identify the correct statements from the below
about “Importance of studying growth rings”.
(I) Age of wood can be calculated.
(II) Radio - Carbon dating can be verified.
(III) Past climate and archaeological dating can be
made.
(IV) Provides evidence in forensic investigation.
(a) I and IV only		
(b) I, II and III only
(c) I, II, III and IV
(d) I and III only
[Ans. (c) I, II, III and IV]

ur

IV. Identify

the correct

Statements:

Identify the correct statements from the below
about “Heart wood”
(I) Dead part of the wood
(II) Situated in the centre part of wood
(III) Dark in colour
(IV) Hard in nature
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the wrong statements:

1.

Identify the wrong statement from the below
about “Sap wood”.
(a) Living part of the wood
(b) Very soft in nature
(c) Situated on centre part of wood
(d) Tyloses are absent
[Ans. (c) Situated on centre part of wood]

2.

Identify the wrong statement from the below
about “Cork cambium”.
(a) It’s also called phellogen
(b) It comprises homogenous cells
(c) It produces phellem (cork)
(d) It arises from procambium
[Ans. (d) It arises from Procambium]
Identify the wrong statement from the below
about “Fusiform initials”.
(a) These are vertically elongated cells
(b) Give rise to the longitudinal or axial system
(c) Give rise to ray cells
(d) There is short and long fusiform initials
[Ans. (c) Give rise to ray cells]

.s
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III. Identify
1.

3.

In dicot root, periderm originates from _______ .
(a) cortex			
(b) pericycle
(c) xylem			
(d) medullary rays

[Ans. (b) pericycle]

w

9.

Lenticels are seen in _________ .
(a) Phelloderm,		
(b) phellem
(c) phellogen		
(d) epidermis

[Ans. (b) phellem]
Gum Arabic is got from _________ .
(a) Acacia			
(b) Pinus
(c) Quercus			
(d) Hevea

[Ans. (a) Acacia]

w

8.

Identify the correct statements from the below
about “Lenticel”.
(I) Lenticel is raised opening or pore on the
epidermis.
(II) Formed during secondary growth is stems.
(III) Lenticel helpful in exchange of gases.
(IV) Formed during primary growth in stems
(a) I and IV only		
(b) I and II only
(c) I, II and III only
(d) I and II only
[Ans. (c) I, II and III only]

ab
o

4.

2.

m

The wood formed in spring season is called ____ .
(a) Hard wood		
(b) Soft wood
(c) Early wood		
(d) Non porous wood

[Ans. (c) Early wood]

(b) I and IV only
(d) I and III only
[Ans. (c) I, II, III and IV]

co

1.

7.

(a) I and II only		
(c) I, II, III and (IV)

options for the

ok
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II. Choose the Correct
below Fill in the blanks:
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(a)
(b)
(c)
(d)
2.

1.
2.
3.
4.
(a)
(b)
(c)
(d)

Phellum
Phellogen
Phelloderm
Phelloids
1
2
iii
ii
iii
i
ii
i
i
ii

4
iv
i
iii
i

3
v
ii
iii
iii

(i)
(ii)
(iii)
(iv)

Duramen
Porous wood
Alburnum
Non – porous wood

5.

1.
2.
3.
4.

(a)
(b)
(c)
(d)

[Ans. (c) 1-ii, 2-i, 3-iv, 4-iii]

4
i
iv
iv
iv

(i)
(ii)
(iii)
(iv)

Cork cambium
Secondary cortex
Cork
lack suberin

6.

(i)	
Phellem layer of bark
tissue
Cork
(ii) Quercus suber
Shuttle cocks
(iii) Hevea brasiliensis
Rubber
(iv) Antimalarial compound
1 2
3
4
iv i
ii
iii
i
ii
iii
iv
ii iii
iv
i
i
iii
iv
ii

[Ans. (a) 1 - iv, 2 - i, 3 - ii, 4 - iii]

w

1. Quinine

w

2.
3.
4.

w

(a)
(b)
(c)
(d)
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Flax
(i) Crotalaria Juncea
Hemp
(ii) Corchorus Capsularis
Sun hemp
(iii) Cannabis Sativa
Jute
(iv) Linum Ustitaissimum
1 2
3
4
ii iii
iv
i
iv iii
i
ii
i
ii
iii
iv
i
iii
iv
ii

[Ans. (b) 1 - iv, 2 - iii, 3 - i, 4 - ii]

1. Ring Barks
2. Scale Barks
3. Lenticel

(i) Guava
(ii) Quercus
(iii)	Antimalarial
compound
(iv) filling tissue

4. Cinchona Bark
1 2
3
4
(a) i
ii
iv
iii
(b) ii i
iv
iii
ii
iii
iv
(c) i
iv
i
(d) ii iii

[Ans. (b) 1 - ii, 2 - i, 3 - iv, 4 - iii]

[Ans. (b) 1 - iii, 2 - i, 3 - ii, 4 - iv]


3.

Hard wood		
Heart wood		
Soft wood		
Sap Wood		
1
2
3
i
ii
iii
iv iii
ii
ii
i
iv
iv iii
ii
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1.
2.
3.
4.

the following:

ab
o

1.

1. Turpentine
(i) Jewellery
2. Cinnamomum bark (ii) Pinus
3. Gum Arabic
(iii)	Medicine for Cardiac
stimulant
4. Fossil resins Amber (iv) Acacia Senegal
1 2
3
4
(a) i
iv
iii
ii
(b) i
ii
iii
iv
iv
i
(c) ii iii
(d) ii iv
iii
i

[Ans. (c) 1 - ii, 2 - iii, 3 - iv, 4 - i]

ur

V. Match

4.

m

Identify the wrong statement from the below
(a) Intrafascicular cambium originates from
procambium.
(b) It is a part of primary meristem.
(c) Interfascicular cambium is present inside the
vasular bundle
(d) It is a part of secondary meristem.

[Ans. (c) Interfascicular cambium is present

inside the vasular bundle]

.s

4.
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VI. Identify
reason:
1.

the

correct

assertion

and

Assertion (A) : Heart wood is the dead part of
wood.
Reason (R) : It resists microorganisims
(a) (A) and (R) are wrong.
(b) (A) and (R) are correct but (R) is not the
explanation for (A).
(c) (A) is right, (R) is wrong.
(d) (R) explains (A).
[Ans. (b) (A) and (R) are
correct but (R) is not the explanation for (A)]
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Assertion (A) : 
Tylosoids in gymnosperms and
angiosperms
Reason (R) : 
In Gymnosperms - The resin
ducts are blocked by tylose. In
angiosperms - The sieve tubes are
blocked by tylose.

Assertion (A) : Sap wood is vital to the plant but
heart wood is not.
Reason (R) : When the heart wood of the tree
is destroyed, no vital function of
the plant is affected, when the
sap wood is destroyed the plant
will die, conduction of water is
blocked.
(a) (A) is correct but (R) is wrong
(b) Both (A) and (R) are wrong
(c) (A) is correct (R) explains (A)
(d) (R) is correct and (A) is wrong
[Ans. (c) (A) is correct (R) explains (A)]

1.

option for the

Identify the parts marked as A, B, C and D for the
below diagram “Cross section of wood”.
A
B

C
D

A
(a) Bark

B
C
D
Sapwood Annual
Heart wood
rings
(b) Bark
Sapwood Heart
Annual
wood
rings
(c) Sapwood Bark
Heart
Annual
wood
rings
(d) Sapwood Bark
Annual
Heart wood
rings

[Ans. (b) A - Bark, B - Sapwood,
C - Heart wood, D - Annual rings]
2. Identify the parts marked as A, B, C and D for the
below diagram “Cross section of periderm”.
A
B
C
D

w

w
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ur

4.

Assertion (A) : Monocots do not have secondary
growth, but palms and bamboos
have woody stems.
Reason (R)
: Palms and bamboos have woody
stems due to clusters of heavily
lignified tracheids and fibers
associated with the vascular
bundles.
(a) Both (A) and (R) are wrong
(b) (A) is wrong and (R) is correct
(c) (A) is correct and (R) is wrong
(d) (A) is correct and (R) explains (A)
[Ans. (d) (A) is correct and (R) explains (A)]

VII. Identify the correct
parts of the Diagram:

ab
o

3.

(A) is correct and (R) is wrong
Both (A) and (R) is wrong
Both (A) and (R) are correct
(A) is wrong (R) is correct
[Ans. (c) Both (A) and (R) are correct]

Both (A) and (R) are wrong
(A) is correct and (R) is wrong
(A) is wrong and (R) is correct
(A) is correct and (R) explains (A)
[Ans. (d) (A) is correct and (R) explains (A)]

m

(a)
(b)
(c)
(d)

(a)
(b)
(c)
(d)

ok
s.

2.
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Assertion (A) : Stem of the grass is soft and stem
of the neem is hard.
Reason (R) : 
Grass is monocot, there is no
secondary growth. So, its stem is
soft whereas neem is dicot, and
there is secondary growth so the
stem is very hard and woody.

w

5.

A
(a) Cuticle

B
C
Epidermis First cork
cell
(b) Epidermis Cuticle
Phellogen

D
Phellogen

(c) Cuticle

First cork
cell
Phellogen

(d) Cuticle


orders@surabooks.com

Epidermis First cork
cell
Epidermis Phellogen

First cork
cell

[Ans. (a) A - Cuticle, B - Epidermis,
C - First cork cell, D - Phellogen]
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Identify the parts marked as A, B, C and D for the
below diagram “Transverse section of wood”.

3.

A
(a) Tyloses

B
C
D
Parenchyma Vessel Vessel
cell
wall
Lumen
(b) Parenchyma Tyloses
Vessel Vessel
cell
wall
Lumen
(c) Parenchyma Tyloses
Vessel Vessel
cell
Lumen wall
(d) Tyloses
Parenchyma Vessel Vessel
cell
Lumen wall

[Ans. (b) A - Parenchyma cell, B - Tyloses,
C - Vessel wall, D - Vessel Lumen]

A
B
C

B

Identify the parts marked as A, B, C and D for the
below diagram “Secondary growth in root”.
A

B
C

D

(c)
(d)

C
Secondary
Xylem
Secondary
Xylem
Primary
Phloem
Secondary
Xylem

D
Primary
Phloem
Primary
Phloem
Secondary
Xylem
Secondary
Xylem

ur

(b)

B
Primary
Xylem
Vascular
cambium
Secondary
Xylem
Primary
Phloem

.s

(a)

A
Vascular
cambium
Primary
Xylem
Vascular
cambium
Vascular
cambium

w

[Ans. (a) A - Vascular cambium, B - Primary Xylem,
C - Secondary Xylem, D - Primary Phloem]
Identify the parts marked as A, B, C and D for the
below diagram “tyloses”.

w

w

5.

A
B

C
D
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Identify the parts marked as A, B, C and D for the
below diagram “Vascular cambial activity”.
A
B
C
D

A
(a) Cambium

B
C
D
Third formed Second First
Xylem
formed formed
Xylem Xylem
Third Cambium
(b) First formed Second
formed
Xylem
formed
Xylem
Xylem
(c) Cambium
First formed Second Third
Xylem
formed formed
Xylem Xylem
Third
First
(d) Cambium
Second
formed formed
formed
Xylem Xylem
Xylem
[Ans. (a) A - Cambium, B - Third formed Xylem,
C - Second formed Xylem,
D - First formed Xylem]

ab
o

4.

6.

ok
s.

C
D
Rays
Early
Tyloses
wood
(b) Late wood
Rays
Tyloses Early wood
(c) Late wood
Early wood Rays
Tyloses
(d) Early wood Late wood Rays
Tyloses

[Ans. (c) A - Late wood, B - Early wood,
C - Rays, D - Tyloses]

m

D

A
(a) Late wood
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VIII. Identify
below :
1. (a)
(b)
(c)
(d)

the

Correct

Porous wood
Non-porous wood
Morus
Pinus

-

pair from the

Soft wood
Hard wood
Angiosperms
Gymnosperms
[Ans. (c) and (d)]
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Spring wood
Autumn wood
Ring porous wood
Diffuse porous wood

-

Early wood
Porous wood
Acer
Quercus

2.

Read I – IV and find the correct order of
components from outer side to inner side in a
woody dicot stem
(CBSE -AIPMT – 2015)
(I) secondary Cortex 		 (II) wood
(III) secondary phloem 		 (IV) phellem
(a) III, IV, II and I
(b) I, II, IV and III
(c) IV, I, III and II
(d) IV, III, I and II

[Ans. (c) IV, I, III and II]

3.

Heart wood differs from sapwood in 
(CBSE -AIPMT 2010)

(a) the presence of rays and fibres
(b) the absence of vessels and parenchyma
(c) having dead and non-conducting elements
(d) being susceptible to hosts and pathogens

[Ans. (c) having dead and non-conducting
elements]

[Ans. (a) Spring wood - Early wood]

1.

(a)
(b)
(c)
(d)

the

Incorrect

Ring barks
Scale bark
Vascular cambium
Cork cambium

-

pair from the

Quercus
Guava
Cambium
Lenticel

[Ans. (d) Cork cambium - Lenticel]
(a)
(b)
(c)
(d)

Turpentine
- Pinus
Cinnamon
- Oldest spice
- Quinine
Cinchona
Rubber tree
- Acacia senegal
[Ans. (d) Rubber tree - Acacia senegal]

X. Identify
below :

out

from

the

5.

The interxylary phloem is found in the stem of 
(a) Cucurbita 		
(b) Salvia (JIPMER 2013)
(c) Calotropis		
(d) none of these

[Ans. (c) Calotropis]

6.

Wound healing is due to 
(JIPMER 2013)
(a) ventral meristem
(b) secondary meristem
(d) all of these
(c) primary meristem

[Ans. (b) secondary meristem]

7.

Which of the following is made up of dead cells?

(NEET 2017)
(a) Xylem parenchyma (b) Collenchyma
(c) Phellem 			
(d) Phloem

[Ans. (c) Phellem]

Competitive Examination Questions

8.

The vascular cambium normally gives rise to

(NEET 2017)
(a) phelloderm 		
(b) primary phloem
(c) secondary xylem
(d) periderm

[Ans. (c) secondary xylem]

9.

Which of the following plants shows multiple
epidermis? 
(Manipal 2012)
(a) Croton 			
(b) Allium
(c) Nerium 			
(d) Cucurbita

[Ans. (c) Nerium]

ur

(a) Sap wood 		
(b) Heart wood
(d) Late wood
(c) Sharp wood		

[Ans. (c) Sharp wood]
Reason: Sap wood, Heart wood and Late wood are
the parts of the wood, but Sharp wood is not a part
of it.
(a) Scale bark		
(b) Cinchona bark
(c) Cinnamomum bark (d) Rubber tree

[Ans. (a) Scale bark]
Reason: Scale bark is overlapping scale like layers
found in Guava. Others are the commercial barks.

w

w

2.

Odd-man

The balloon – shaped structures called tyloses 
(NEET II – 2016)

(a) originate in the lumen of vessels
(b) characterise the sap wood
(c) are extensions of xylem parenchyma cells into
vessels
(d) are linked to the ascent of sap through xylem
vessels
[Ans. (c) are extensions of xylem

parenchyma cells into vessels]

w

1.

Duramen is present in 
(JIPMER 2016)
(a) the inner region of secondary wood
(b) a part of sap wood
(c) the outer region of secondary wood
(d) region of pericycle

[Ans. (a) the inner region of secondary wood]

.s

1.

the

4.

ab
o

2.
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IX. Identify
below :

m

2. (a)
(b)
(c)
(d)
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Very Short Answers

2 MARKS

Name the tissues that bring about secondary
growth in dicots.
Ans. Lateral meristems:
(i) Vascular cambium
(ii) Cork cambium.

2. Originates from the
procambium.
3. Initially it forms a
part of the primary
meristem.

1.

What are Phelloids?
Ans. Phellem (cork) like cells which lack suberin in their
walls.
Name the tissues present in the bark.
Ans. Periderm, Cortex, Primary Phloem and secondary
Phloem.
5.

What is the significance of bark?

ur

Ans. (a) Bark protects the plant from parasitic fungi and

w

.s

insects.
(b) It prevents water loss by evaporation and guards
against variations of external temperature.
(c) It is an insect repellent, and is decay proof, fire
proof.
(d) It is also a source of drugs and spices.

What is the source of turpentine?
Ans. (i) It is a resin obtained from bark of conifers.
(ii) It is used as thinner for oil based paints and
organic solvents.

w

7.

Distinguish between Intrafascicular cambium
and Interfascicular cambium.

w

8.

Ans.

10. Name the two kinds of cells found in vascular
cambium?
Ans. Fusiform initials and ray initials.
11. How is vascular cambium classified?
Ans. Based on the arrangement of the fusiform initials,
two types of vascular cambium are recognized.
Storied (Stratified cambium) and Non-Storied (Nonstratified cambium).
12. What is xylotomy?
Ans. The study of wood by preparing sections for
microscopic observation.

ab
o

4.

What is lenticel?
It is a raised opening or pore on the epidermis of
bark of stem and roots.
(ii) It is helpful in exchange of gases and transpiration.

Ans. (i)

co

What are pseudo or false annual rings?
Ans. In a tree additional growth rings are developed within
a year due to adverse natural calamities like drought,
frost, defoliation, flood, mechanical injury and biotic
factors during the middle of a growing season, which
results in the formation of more than one annual ring.
Such rings are called pseudo or false- annual rings.

3.

9.

Originates from the
medullary rays.
From the beginning
it forms a part of the
secondary meristem.

ok
s.

What is the importance of studying growth rings?
Ans. (i) Age of wood can be calculated.
(ii) Radio carbon dating can be verified.
(iii) Provides evidence in forensic investigation.
2.

6.
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Intrafascicular
cambium
1. Present inside the
vascular bundles

Interfascicular
cambium
Present in between the
vascular bundles.

orders@surabooks.com

13. Why do anatomists use the word ‘Porous’ to
describe wood?
Ans. The word “Porous” is used by the wood anatomists
to refer to the appearance of the vessels as pores in
transverse section.
14. Name two commercially important Bast fibres
and their source.
Ans.

Bast Fibre
1. Jute
2. Hemp

Source (Plant)
Corchorus capsularis
Cannabis sativa

15. What does the periderm consist of?
Ans. The periderm consists of phellem, phellogen, and
phelloderm.
16. What is Phellem?
Ans. (i) It is formed during secondary growth in plants.
(ii) It is the protective tissue composed of nonliving cells with suberized walls and formed
centrifugally (outward) by the phellogen (cork
cambium) as part of the periderm.
17. Define ‘Bark’.
Ans. The term ‘Bark’ is commonly applied to all the tissues
outside the vascular cambium of stem (i.e., periderm,
cortex, primary phloem and secondary phloem).
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3.

19. What is quinine? Name the plant which yields it.
Ans. Quinine is an antimalarial compound. It is an alkaloid
got from bark of cinchona tree.

21. Name the trees which yield the following. (a) Cork
(b) Rubber.
Ans. (a) Cork - Quercus suber.
(b) Rubber - Hevea brasiliensis.

Short Answers

What are the differences between Spring wood
and Autumn wood?
Spring wood or Early
wood
Activity of cambium is
faster.
Produces large number
of xylem elements.
Xylem vessels/tracheids
have wider lumen.
Wood is lighter in
colour and has lower
density

Autumn wood or Late
wood
Activity of cambium is
slower.
Produces fewer xylem
elements.
Xylem vessels/tracheids
have narrow lumen.
Wood is darker in
colour and has a higher
density.

w
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Ans.

What is Tyloses?
Ans. (i) In many dicot plants, the lumen of the
xylem vessels is blocked by many balloonlike ingrowths from the neighbouring
parenchymatous cells. These balloon-like
structures are called tyloses.
(ii) Usually, these structures are formed in secondary
xylem vessels that have lost their function i.e., in
heart wood. In fully developed tyloses, starchy
crystals, resins, gums, oils, tannins or coloured
substances are found.

w

w

2.
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Ans.

Differentiate vascular and cork cambium.
Vascular cambium
1. Also called cambium
2. It comprises long
fusiform and short
ray initials.
3. It produces secondary
phloem towards
the outer side and
secondary xylem
towards inner side.
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3 MARKS

4.

Cork cambium
Also called phellogen
It comprises of
homogenous cells.

ok
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20. What is Cinnamon?
Ans. (i) It is a spice got from the bark of Cinnamomum
zeylanicum.
(ii) It is also used as medicine for vomitting and
diarrhoea.

What is amber?
Plants secrete resins for their protective benefits.
(ii) Amber is a fossilized tree resin especially from
the wood, which has been appreciated for its
colour and natural beauty since Neolithic times.
(iii) Much valued from antiquity to the present as
a gemstone, amber is made into a variety of
decorative objects.
(iv) Amber is used in jewellery. It has also been
used as a healing agent in folk medicine.

Ans. (i)

m

18. What is phellogen (cork cambium)?
Ans. (i) It is a secondary lateral meristem and divides to
form radially arranged files of cells.
(ii) The cells towards the outer side differentiate
into phellem (cork) and those towards the inside
as phelloderm (secondary cortex).
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It produces phellem
(cork) towards outer
side and phelloderm
(secondary cortex)
towards inner side.

How are barks classified?
Ans. (i) If the phellogen forms a complete cylinder
around the stem, it gives rise to ring barks.
Eg: Quercus.
(ii) When the bark is formed in overlapping scale
like layers, it is known as scale bark. Eg: Guava.
(iii) While ring barks normally do not peel off, scale
barks peel off.
5.

Mention two important products obtained from
bark.
Ans. (a) Cinnamon
- Spice got from the bark of the
tree. Eg: Cinnamomum.
(b) Rubber
- Got from the latex vessels of the
inner bark of Hevea brasiliensis.

6.

What is Canada Balsam?
Ans. (i) Abies balsamea is a gymnospermic plant.
(ii) It produces canada balsam, from its resin ducts.
(iii) It is used as mounting medium for microscopic
slide preparation.

7.
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1. It is formed on
the outer side of
phellogen.
2. Cells are compactly
arranged in regular
tires and rows without
intercellular spaces.
3. Protective in function.

4. Consists of non-living
cells with suberized
walls.

5. Lenticels are present.

Phelloderm
(Secondary cortex)
It is formed on
the inner side of
phellogen.
Cells are loosely
arranged with
intercellular spaces.
As it
containschloroplast,
it synthesises and
stores food.
Consists of
living cells,
parenchymatous in
nature and does not
have suberin.
Lenticels are absent.

13. Differences Secondary Growth in Dicot Stem and
Root.
Ans.

1.

2.

ur

Vascular cambium

Cork cambium

Also called phellogen
It arises from
epidermis, cortex,
phloem, or pericyle
in both stems and
roots

w

w

w
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1. Also called cambium
2. It arises from
procambium and
interfascicular
parenchyma in stems
and from conjunctive
parenchyma in roots
3. It comprises long
fusiform and short ray
initials.
4. It produces secondary
phloem towards
the outer side and
secondary xylem
towards inner side.

Secondary Growth
in Root
The cambial ring
formed is wavy in the
beginning and later
becomes circular.
The cambial ring is
completely secondary
in origin.

Generally, periderm
originates from the
pericyle. (intrastelar
in origin)
4.
Generally, less
amount of cork is
produced as root is
underground.
5. Lenticels of periderm Lenticels of periderm
are prominent.
are not very
prominent.

3.

10. List the differences between Vascular Cambium
and Cork Cambium
Ans.

Secondary Growth
in Dicot Stem
The cambial ring
formed is circular in
cross section from the
beginning.
The cambial
ring is partially
primary (fascicular
cambium) and
partially secondary
(Interfascicular
cambium) in origin.
Generally, periderm
originates from
the cortical cells
(extrastelar in origin).
More amount of cork
is produced as stem is
above the ground.

ab
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Phellem (Cork)

Ans.

12. What is Turpentine?
Ans. It is a resin got form the bark of Confiers. It is used
as a thinner for oil based paints and organic solvents.
Eg: Pinus.

m

Differentiate Phellem and Phelloderm.

11. What is Gum Arabic?
Ans. It is a gum got from the incisions on the bark of
Acacia senegal. It exudes as a viscous liquid, collects
in a drop and hardens.

co

What is Haematoxylin?
Ans. The dye, haematoxylin is obtained from the heart
wood of Haematoxylum campechianum used to stain
plant materials for observation under microscope,
especially the nucleus of the cell.
8.

9.

237

➠ Chapter 10 ➠ Secondary Growth

ok
s.

Sura’s  XI Std - Botany  Volume 2

It comprises of
homogenous cells.
It produces
phellem(cork)
towards outer side
and phelloderm
(secondary cortex)
towards inner side.
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Long answers
1.
Ans.

5 MARKS

List the differences between Sap wood and Heart
wood.
Sap wood
Heart wood
(Alburnum)
(Duramen)
1. Living part of the
Dead part of the wood.
wood.
2. Situated on the
Situated in the centre
outer side of wood. part of wood.
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Dark in colour.
Hard in nature.
Tyloses are present.
More durable and
resists microorganisms.

Hots
What is the unique feature of wood as a raw
material?
Ans. (i) It is a poor conductor of heat.
(ii) Can be transported to long distances.
(iii) Wood is able to absorb vibrations and shock and
used in making railway sleepers.
(iv) Does not show any rusty spots and tolerates
compression, pull, bending etc.
1.

Distinct Annual rings are not found in plants
found in seashore region. Justify.
Ans. The climatic conditions remain same throughout the
year in the seashore region. Thus distinct Annual
rings are not formed.

Heart wood is more useful than sap wood. Justify.
Ans. From the economic point of view, generally the
heartwood is more useful than the sapwood. The
timber from the heartwood is more durable and more
resistant to the attack of microorganisms and insects
than the timber from sapwood.
6.

How are the angiosperm woods classified based
an seasonal changes.
Ans. Based on seasonal changes, wood can be classified
into diffuse porous and ring porous wood.
Diffuse porous wood: Wood in which vessels are
uniform in size and distribution throughout an annual
ring. Eg: Acer
Ring porous wood: Pores of the early wood are
larger than those of the late wood. Rings of wide and
narrow vessels occur. Eg: Quercus.

7.

ab
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2.

How the age of a plant can be calculated?
Ans. (i) Each annual ring of a tree corresponds to one
year’s growth and on the basis of these rings,
the age of a particular plant can easily be
calculated.
(ii) The determination of the age of a tree
by counting the annual rings is called
dendrochronology.

5.

m

Less dark in colour.
Very soft in nature.
Tyloses are absent.
Not durable and
not resistant to
microorganisms.

co

3.
4.
5.
6.
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A plant dies if the sap wood is destroyed? Justify.
Ans. The conduction of water is carried out by sap wood,
which is the living part of the wood. Further if the
sap wood is exposed freely in air, decomposition
is rapid. Hence a plant dies if the sap wood is
destroyed.

ur

3.

Central part of the wood is always dark. Why?
Ans. (i) In winter season the cambium is less active and
forms fewer xylary elements that have narrow
vessels / tracheids and this is called Autumn
wood or late wood.
(ii) They are thick walled. Autumn wood is darker
in colour and has a higher density. This is
covered by spring wood.
(iii) Thus the center part of wood is always dark.

w

w

w

.s

4.

Do gymnosperms and angiosperms have
tylosoids?
Ans. (i) There are tylosoids in gymnosperms and
angiosperms. In gymnosperms, the resin ducts
are blocked by tylose like ingrowths from the
neighbouring resin producing parenchyamatous
cells. Eg: Pinus.
(ii) In angiosperms, the sieve tubes are blocked by
tylose like ingrowths from the neighbouring
parenchyamatous cells. Eg: Bombax. These are
called tylosoids.

9.
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Transport in plants
CHAPTER SNAPSHOT
11.5

Ascent of Sap

11.6

Transpiration

Types of transport

11.2

Cell to Cell transport

11.3

Plant water relations

11.7

Translocation of organic solutes

11.4

Absorption of water

11.8

Mineral absorption
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CONCEPT MAP
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Transport in Plants

Long Distance
Transport

w

Short Distance
(Cell to Cell transport)

w

Passive

w

Diffusion

Channel
Protein

Facilitated
diffusion,

Channel Protein
Carrier Protein
Pumps
Imbibition

Transpiration

Water transport
in plant

Active

Absorption

Osmosis

Osmotic active

Distribution

Non Osmotic active

Path

Translocation of
Solutes

Mineral
Absorption

Mechanism

Ascent of
Sap

Endosmosis
Exosmosis
Carrier
Protein

Plasmolysis
Deplasmolysis
Reverse Osmosis

Types

Structure
of Stomata

Theories.

Factors

Measurement
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Write a note on vernalization.

Ans. 1.

2.

3.

The term vernalization was first used by
T. D. Lysenko (1938).

Two main theories to explain the mechanism of
vernalization are:
Hypothesis of phasic development

2.

Hypothesis of hormonal involvement

Hypothesis of phasic development:
According to Lysenko, development of an
annual seed plant consists of 2 phases.

2.

First phase is thermo stage, which is vegetative
phase requiring low temperature and suitable
moisture.

1.

Vernalization shortens the vegetative period and
induces the plant to flower earlier.

2.
3.

It increases the cold resistance of the plants.
It increases the resistance of plants to fungal
disease.
Plant breeding can be accelerated.

4.
5.

Mention the agricultural role of gibberellins acids.

Ans. 1.

Formation of seedless fruits without fertilization
is induced by gibberellins Ex: Seedless tomato,
apple and cucumber.

2.

It promotes the formation of male flowers in
cucurbitaceae. It helps in crop improvement.

3.

Uniform bolting and increased uniform seed
production.

4.

Improves number and size of fruits in grapes.

5.

Promotes elongation of inter-node in sugarcane
without decreasing sugar content.

6.

Promotion of flowering in long day plants even
under short day conditions.

7.

It stimulates the seed germination.

Second phase is photo stage which requires high
temperature for synthesis of florigen (flowering
hormone).

Hypothesis of hormonal involvement:

According to Purvis (1961), formation of a
substance A from its precursor, is converted into
B after chilling.

ur

1.

of
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1.

effect

Practical applications:

Many species of biennials and perennials
are induced to flower by low temperature
exposure (0°C to 5°C). This process is called
vernalization.

Mechanism of Vernalization:

3.

Devernalization: Reversal of the
vernalization is called devernalization.

Certain plants require a low temperature
exposure in their earlier stages for flowering.

1.
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6.

Explain ‘senescence’.

Ans. Old age is called senescence in plants. Senescence

The substance B is unstable. At suitable
temperature B is converted into stable compound
D called Vernalin.

refers to all collective, progressive and deteriorative
processes which ultimately lead to complete loss of
organization and function.

3.

Vernalin is converted to F (Florigen). Florigen
induces flower formation.

4 types of senescence:
1.

Overall senescence

At high temperature B is converted to C and
devernalization occurs.

2.

Top senescence

3.

Deciduous senescence

4.

Progressive senescence

w

.s

2.

w

4.

Technique of Vernalization:

w

1.

The seeds are first soaked in water and allowed
to germinate at 10°C to 12°C.

2.

Then seeds are transferred to low temperature
(3°C to 5°C) from few days to 30 days.

3.

Germinated seeds after this treatment are
allowed to dry and then sown.

4.

The plants will show quick flowering when
compared to untreated control plants.

orders@surabooks.com

Overall senescence:
This kind of senescence occurs in annual plants when
entire plant gets affected and dies.
Eg: Wheat and Soybean.
It also occurs in few perennials also.
Eg: Agave and Bamboo.
Top senescence: It occurs in aerial parts of plants.
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Arc

Pulley

Pointer

Weight

Potted plant

Stand

Arc auxanometer

3.

As soon as the stem tip increases in length, the
pulley moves and the pointer slide over the
graduated arc.
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Deciduous senescence: Common in deciduous
plants, occurs only in leaves of plants, bulk of the
stem and root system remains alive. Eg: Elm and
Maple.
Progressive senescence:
1. This kind of senescence is gradual.
2. First it occurs in old leaves followed by new
leaves then stem and finally root system.
3. It is common in annuals.
Physiology of senescence :
1. Cells undergo changes in structure.
2. Vacuole of the cell acts as lysosome and secretes
hydrolytic enzymes.
3. The starch content is decreased in the cells.
4. Photosynthesis is reduced due to loss of
chlorophyll accompanied by synthesis and
accumulation of anthocyanin pigments,
therefore the leaf becomes red.
5. There is a marked decrease in protein content in
the senescing organ.
6. RNA content of the leaf particularly rRNA level
is decreased in the cells due to increased activity
of the enzyme RNAase.
7. DNA in senescencing leaves degenerate by the
increased activity of enzyme DNAase.
Factors affecting senescence:
1. ABA and ethylene accelerate senescence while
auxin and cytokinin retard senescence.
2. Nitrogen deficiency increases senescence
whereas nitrogen supply retards senescence.
3. High temperature accelerates senescence but
low temperature retards senescence.
4. Senescence is rapid in dark than in light.
5. Water stress leads to accumulation of ABA
leading to senescence.
Programmed cell death:
1. Senescence is controlled by plants own genetic
programme.
2. Death of the plant or plant part consequent to
senescence is called programmed cell death.
3. In short senescence of an individual cell is
called PCD.

Describe an experiment to measure the growth of
a plant.
Ans. 1. The increase in the length of the stem tip can
easily be measured by an arc auxanometer
which consists of a small pulley to the axis of
which is attached a long pointer sliding over a
graduated arc.
2. A thread one end of which is tied to the stem
tip and another end to a weight passes over the
pulley tightly.

7.
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It is common in perennials, underground and root
system remains viable. Eg: Banana and Gladiolus.
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Actual growth in length
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The reading is taken. The actual increase in the
length of the stem is then calculated by knowing
the length of the pointer and the radius of the
pulley. If the radius of the pulley is 4 inches and
the length of pointer 20 inches the actual growth
is measured as follows:

=

Distance travelled by the pointer × radius of the pulley
Length of the pointer

For example, actual growth in length
=

10 × 4 inches = 2 inches.
20 inches

Explain the physiological effects and agricultural
role of Auxin.
Ans. Auxin is a phytohormone - Physiological effects :
1. They promote cell elongation in stem and
coleoptile.
2. At higher concentrations auxins inhibit the
elongation of roots but induce more lateral
roots.
3. Promotes growth of root only at extremely low
concentrations.
4. Suppression of growth in lateral bud by apical
bud due to auxin produced by apical bud is
termed as apical dominance.
8.
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5.
6.

Auxin prevents abscission.
It is responsible for initiation and promotion of
cell division in cambium, which is responsible
for the secondary growth and tumor.
7. This property of induction of cell division has
been exploited for tissue culture techniques and
for the formation of callus.
8. Auxin stimulates respiration.
9. Auxin induces vascular differentiation.
Agricultural role :
1. It is used to eradicate weeds. Example: 2,4-D
and 2,4,5-T.
2. Synthetic auxins are used in the formation of
seedless fruits (Parthenocarpic fruit).
3. It is used to break the dormancy in seeds.
4. Induce flowering in pineapple by NAA &
2,4- D.
5. Increase the number of female flowers and fruits
in cucurbits.
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Explain the physiological effects of ABA.
Ans. ABA - Abscisic acid is a phytohormone.
Physiological effects
1. It helps in reducing transpiration rate by closing
stomata. It inhibits K+ uptake by guard cells and
promotes the leakage of malic acid. It results in
closure of stomata.

10. What is seed dormancy? Explain the methods of
breaking dormancy.
Ans. The condition of a seed when it fails to germinate
even in suitable environmental condition is called
seed dormancy. Two types of dormancy: Imposed
dormancy and innate dormancy.
Methods of breaking dormancy:
1. Scarification: Mechanical and chemical
treatments like cutting or chipping of hard
tough seed coat and use of organic solvents to
remove waxy or fatty compounds are called as
scarification.
2. Impaction: In some seeds water and oxygen are
unable to penetrate micropyle due to blockage
by cork cells. These seeds are shaken vigorously
to remove the plug which is called Impaction.
3. Stratification: Seeds of rosaceous plants
(Apple, Plum, Peach and Cherry) will not
germinate until they have been exposed to well
aerated, moist condition under low temperature
(0°C to 10°C) for weeks to months. Such
treatment is called stratification.
4. Alternating temperatures: Germination of
some seeds is strongly promoted by alternating
daily temperatures. An alternation of low and
high temperature improves the germination of
seeds.
5. Light: The dormancy of photoblastic seeds can
be broken by exposing them to red light.

m
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9.

It spoils chlorophylls, proteins and nucleic acids
of leaves making them yellow.

3.

Inhibition of cell division and cell elongation.

4.

ABA is a powerful growth inhibitor. It causes
50% inhibition of growth in Oat coleoptile.

5.

It induces bud and seed dormancy.

6.

It promotes the abscission of leaves, flowers
and fruits by forming abscission layers.

w

w

.s

2.

w

7.

ABA plays an important role in plants during
water stress and during drought conditions. It
results in loss of turgor and closure of stomata.

8.

It has anti-auxin and anti-gibberellin property.

9.

Abscisic acid promotes senescence in leaves by
causing loss of chlorophyll pigment decreasing
the rate of photosynthesis and changing the rate
of proteins and nucleic acid synthesis.

orders@surabooks.com

11. Explain the external conditions needed for
growth.
Ans. Plant growth is influenced by a variety of external
and internal factors. A brief account of these factors
is given below:
External Factors:
1. Water:
i. Water is essential for cell enlargement as
well as growth in the size of the cell.
ii. Turgidity of cells helps in growth extension.
Water provides the medium for enzymatic
activities needed for growth.
2. Nutrition:
i. Nutrition plays an important role in the
formation of protoplasm.
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4.

5.

Will a defoliated plant respond to photoperiodic
cycle? Give reasons.
Ans. No. A defoliated plant will not respond to
photoperiodic cycle because the hormonal substance
responsible for flowering is found in the leaves of
the plant.

m

2.

Gardeners trim the plants regularly in tea
gardens. Why?
Ans. 1. Trimming of plants removes apical buds and
hence apical dominance is prevented.
2. The lateral buds sprout and the plants remain
bushy.
3. This will produce more branches and more
leaves.

3.

What is chemical warfare?
Ans. 1. Use of chemicals as weapons during wars is
called chemical warfare.
2. Eg: Agent orange was used by USA in Vietnam
war for defoliation of forest. Agent orange is a
mixture of two phenoxy herbicides.

4.
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3.

Macro and micro elements are very
important as sources of energy.
iii. For example, carbon and oxygen in
carbon-dioxide and hydrogen in water are
assimilated in photosysnthesis.
Temperature:
i. Temperature plays a significant role in the
growth of the plant.
ii. Proper growth of a plant occurs at a about
28°C-30°C temperature and above 45°C
will damage the protoplasm and hinders
the growth.
Oxygen:
i. Oxygen has a vital role in the growth of
the plant.
ii. It helps in releasing metabolic energy
essential for growth activities.
iii. It is necessary for respiration.
Light:
i. Light has its own contribution in the
growth of the plant.
ii. Light is important for growth and
photosynthesis. Light stimulates healthy
growth.
iii. Absence of light may lead to etiolation.

co
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Why do cut leaves dipped in cytokinins stay green
for longer duration?
Ans. 1. Ageing of plant organs is retarded by cytokinins.
2. They help in protein synthesis and mobilises
nutrient resources.

6.



w

w

w

How does ABA reduce the rate of transpiration?
It helps in reducing transpiration rate by closing
stomata.
2. It inhibits K+ uptake by guard cells and promotes
the leakage of malic acid.
3. It results in closure of stomata.

Ans. 1.

.s

1.

Why is ABA called as stress hormone?
Ans. It inhibits the shoot growth and promotes growth
of root system. This character protect the plants
from water stress. Hence, ABA is called as stress
hormone.

5.
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 From this year onwards, blue print system has been abolished.
 Please note that questions will be framed from in-text portions also.
 Approximately 20% of the questions will be asked from in-text portions.
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 These questions will be based on Reasoning and Understanding of the lessons.
 Further, Creative and Higher Order Thinking Skills questions will also be asked. It requires

w

the students to clearly understand the lessons. So the students have to think and answer such
questions.

 It is instructed that henceforth if any questions are asked from ‘out of syllabus’, grace marks

will not be given.

w

 Term Test, Revision Test and Model Exam will be conducted based on the above pattern only.

w

 Concentrating only on the book-back questions and/or previous year questions, henceforth,

may not ensure to score 100% marks.

 Also note that the answers must be written either in blue ink or in black ink. Avoid using both

the colour inks to answer the questions.

 For MCQs, the answers should be written in full. Simply writing (a) or (b) etc. will not get full

marks. You have to write (a) or (b) etc., along with the answer given in the options.
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SECTION - II
Answer any four of the following not exceeding 30
(4 × 2 =8)
words.
9.

Complete the Multiplication cycle of Phage
Cycle of phage
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of printing. If there is any lack of
fairness, inform the Hall Supervisor
immediately.
		(2) 
Use Blue or Black ink to write and
underline and pencil to draw the
diagrams.
(8 × 1 =8)
Note : (i) Answer all the questions: 
(ii) 
Choose the most suitable answer from the
given four alternatives and write the option
code and the corresponding answer.
1.
Which one of the following is not the characteristic
feature of cyanobacteria?
(a) they are multicellular
(b) they form colonies
(c) they form blooms in polluted water bodies
(d) they can fix atmospheric nitrogen
2.
Which one of the following is considered important
in the development of seed habit?
(a) Heterospory
(b) Haplontic life cycle
(c) Free living gametophyte
(d) Dependent sporophyte
When the storage roots occur in clusters from the
3.
base of the stem, they are called
(a) Fasciculated roots
(b) Nodulated roots
(c) Annunated roots
(d) Beaded roots
4.
Which of the following is true?
(a) 	Umbel is a racemose inflorescence where all the
stalked flower aggregate on the flat receptacle.
(b) 	Raceme is a racemose inflorescence having main
axis shortened and flowers borne acropetally.
(c) 	Spadix is racemose inflorescence having
pendulous spike with main axis much flattened.
(d) 	Spike is a racemose inflorescence having sessile
flowers.

Statement
(i) 	Taxonomy governs the practices of the
classification and naming
(ii) 	S ystematics governs the practices of
classification, naming and preservation
(a) Both (i) and (ii) are correct
(b) (i) is correct and (ii) is wrong
(c) (i) is wrong and (ii) is correct
(d) Both (i) and (ii) are wrong
Regarding flip-flop movement, which one of the
following statement is correct?
(a) Proteins can flip-flop, lipids cannot
(b) Neither lipids nor proteins can flip-flop
(c) Both lipids and proteins can flip-flop
(d) Lipdis can rarely flip-flop, proteins cannot
If the initial amount of DNA is 8 C then after S
phase the amount of DNA would be
(a) 4 C
(b) 8 C
(c) 64 C
(d) 16 C
Which of the following is disaccharide
(a) Sucrose
(b) Ribose
(c) Starch
(d) Fructose

co

Instructions: (1) Check the question paper for fairness

Maximum Marks : 35

m

Time Allowed : 1.15

w

Adsorption
?

w

Synthesis
?
Release

10.

Monosaccharides are called ‘reducing sugars’ but
disaccharides are not. Why?
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14.

SECTION - III
Answer any three of the following not exceeding
45 words. Question No. 18 is compulsory. (3 × 3 = 9)
15.
16.

Compare the three classes of algae on the basis of
the following parameters
(a) Major pigment
(b) Stored food
(c) Number of flagella and their positon of insertion
(or)

21.

Explain the regions of positively geotropic part of
the plant.
Identify the family of the plant pisum sativum. Write
the diagnostic features based on
(a) Calyx
(b) Corolla
(c) Androecium
(d) Gynoecium 		
(e) Fruit
(or)

	At the end of a cell division, a cell produces four
cells. Identify the type of cell division and mention
its significance in evolution.

Bryophytes

Pteridophytes

Gymnosperm

.s

18.

ur

ab
o

17.

‘Bryophytes need water for fertilization’ – Justify
the statement.
Write any three distinguishing features between
accessory and reproductive organs of flowers.
Refer the diagram of septate mycelium given. With
that reference draw coenocytic mycelium.

20.

m

13.

(a) Pitcher of Nepenthes (b) Phyllode of Acacia
Name the two phases of cell cycle which lasts for
longest and shortest span of hours.
Write a specific feature about the membrane of
mitochondria.
Give two examples of secondary metabolites used
as drugs.

SECTION - IV
Answer all the following not exceeding 75 words.

(2×5=10)

co

12.

Which common plant part has been transformed into
the following different modifications.

ok
s.

11.
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Angiosperms

Flowers

Seed

w

Wood

Vascular tissues

w

What does the above figure refers to? How does this
help to elucidate mechanism of phylogeny.
Mark the A,B,C parts for given diagram

w

19.

1.
2.
3.
4.
5.
6.
7.
8.

ANSWERS
Section - I

(a) they are multicellular
(a) Heterospory
(a) Fasiculated roots
(d) Spike is a racemose inflorescence having sessile
flowers.
(b) (i) is correct and (ii) is wrong
(d) Lipdis can rarely flip-flop, proteins cannot
(d) 16 C
(a) Sucrose

Section - II
9.

Cycle of phage
Adsorption
Penetration
Synthesis
Assembly and
Maturations
Release
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13.

14.
15.

16.

w

w
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ur

Accessoray organs
Reproductive orNo.
of flower
gans of flower
1. Calyx and Corolla Androecium
and
are the accessory Gynoecium are the
organs of a flower. reproductive organs of
a flower.
2. They do not produce They
produce
gametes.
gametes.

20.

3.

4.

17.

Accessoray organs
of flower

Reproductive organs of flower

Caylx and Corolla
help in protection
of flower, attracting
insects
for
pollination etc.
Calyx and Corolla
may be absent in
some flowers.

They are responsible
for formation of seed
and fruit.

m

12.

No.

A flowers does not
serve any purpose
without androecium
and gynoecium.

co

11.

S
 ucrose is not a reducing sugar. The greater the
concentration of reducing sugar, the more is the
precipitate formed and greater is the colour change.
(a) Leaf lamina
(b) Petiole of Leaf
Longest span of hours - G1 phase of Inter phase
Shortest span of hours - Mitosis
Mitochondrion has double membranes. The outer
membrane contains proteins called porins molecules
smaller than 1000 daltons one inner membrane forms
convolutions called cristae.
1. Vinblastin, 2. Curcumin
Section - III
1. Yes. In bryophytes sexual reproduction occurs in
gametophyte (dominant phase).
2. The antherozoids have flagella and swim in a thin
film of water to reach the archegonium.
3. They fuse with the egg and form the zygote which
initiates the sporophyte.
4. Thus without water the life cycle of a bryophyte
cannot be completed.

ab
o

10.

ok
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(a) Major
pigment
(b) Store food
(c) Number of
flagella and
their positon of
insertion

Chlorophyceae

18.

19.

The above diagram describes the classification of
the plant kingdom and its characteristics and shows
how organisms are related to one another.
A - Channel protein
B - Lipid molecule
C - Integral protein

Section - IV
Phaeophyceae

Rhodophyceae

Chlorophyll a and Chlorophyll b Chlorophyll a Chlorophylls c Chlorophy a
Carotenoids and Xanthophylls, r-phycoerythrin and
Fucoxanthin
r-phycocyanin
Starch

Laminarin and Mannitel

Floridean
starch

One to many oval in size and Two laterally inserted unequal Motive states and absent.
inserted apically or sub apically flagella one is whiplash and
usually whiplash type
other is tinsel.
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(or)

Regions of positively geotropic part of plant:
Root tip is covered by a dome shaped parenchymatous cells
called root cap. It protects the meristematic cells in the apex.
The following three zones have been classified based on their
meristematic activity above the root cap.
1.
Meristamatic Zone
Zone of Elongation
2.
3.
Zone of Maturation
Root cap

Meristematic Zone

m

Region of Cell elongation
Region of Cell division
Root cap

Zone of Elongation

Zone of Maturation

Sub apical just below
the root apex.

It lies just above the
root cap.

It lies just above the
meristematic zone.

It lies above the zone
of elongation.

Types of
cells

Dead cells.

Meristematic cells,
actively dividing and
continuously increase
in number.

Elongated cells.

Mature differentiated
cells.

This is the main grow- The cells increase
ing tip of the root.
the length and cause
enlargement of the
root.

ab
o

the meristematic cells
in the apex.

ok
s.

Position

Functions It covers and protects

The cells differentiate
into various tissues
like epidermis, cortex
and vascular bundles.
It produces root hairs.
It absorbs water and
minerals from the soil.

Pisum sativum belongs to family Fabaceae. The diagnostic features of the plant are as follows:
Calyx : Sepals 5, green, synsepalous, green showing valvate aestivation. Odd sepal is anterior in position.
Corolla : Petals 5, green, apopetalous, irregular papilionaceous corolla showing descendingly imbricate aestivation.
Androecium : Stamens 10, diadelphous, (9) + 1, nine stamens fused to form a bundle and the tenth stamen is
free. Anthers are dithecous, basifixed, introrse and dehisce by longitudinal slits.
Gynoecium : Monocarpellary, unilocular, with many ovules on marginal placentation ovary superior style simple
and stigma.
Fruit : legume

w

.s

ur

21.

Region of Cell maturation

co

Features

Root hair

(or)

w

w

The cell division is mieosis
Significance of meiosis :
This maintains a definite constant number of chromosomes in organisms.
Crossing over takes place and exchange of genetic material leads to variations among species. These variations
are the raw materials to evolution. Meiosis provides genetic variability by partitioning different combinations of
genes into gametes through independent assortment.
Adaptation of organisms to various environmental stress.
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1.

2.

(a) Actinomycete

-

(a)

(b) Mycoplasma

-

(b)

(c) Bacteria

-

(c)

(d) Fungi

-

(d)

Late blight

6.

Lumpy jaw

Crown gall

Sandal spike

Match the following.
(i) 8 hour
1. G1 Phase
(ii) 11 hour
2. S Phase
3. G2 Phase
(iii) 1 hour
(iv) 4 hour
4. M Phase
1 2
3
4
(a) ii iii iv i
(b) ii iv i
iii
(c) i ii
iii iv
(d) ii i
iv iii
Identify the correct statements from the below about
“Properties of Water”.
(I) High latent heat of vapourisation
(II) Low latent heat of vapourisation
(III) High melting and boiling points
(IV) Universal solvent
(a) I, II and III only
(b) I, II and IV only
(b) II, III and IV only
(c) I, III and IV only

w

w

4.

w
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ur

3.

(ii) Choose the most suitable answer from
the given four alternatives and write
the option code and the corresponding
(8 × 1 = 8)
answer.
In meiosis crossing over is initiated at _________.
(a) Diplotene
(b) Pachytene
(c) Leptotene
(d) Zygotene
Identify the correctly matched pair

Choose the wrong statement.
i) Hydathodes are pores.
ii) Guttation occurs through the epithem
iii)	They are found in plants growing in shady
places.
iv)	The water exuded during this process is pure
water.
(b) i,iii, and iv
(a) i and iii
(c) ii and iii
(d) ii and iv
In the diagram of lenticel identify the parts marked
as A, B, C, D

ab
o

		

5.

ok
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Note : 		

Part - I
(i) Answer all the questions: 

co

Only Bio-Botany questions are given here, for 35 Marks.
For Bio-Zoology question (for another 35 Marks)
Please refer to our Zoology guide

m

STD

7.

8.

A
D

C

(a)	A. phellem, B. Complementary tissue,
C. Phelloderm, D. Phellogen.
(b)	A. Complementary tissue, B. Phellem,
C. Phellogen, D. Phelloderm.
(c)	A. Phellogen, B. Phellem, C. Phelloderm,
D. complementary tissue
(d)	A. Phelloderm, B. Phellem, C. Complementary
tissue, D. Phellogen
Identify the odd-man out regarding “Multiseriate
Epidermis”.
(a) Ficus 			
(b) Nerium
(c) Peperomea 		
(d) Grasses
The element which is not remobilized?
(a) Phosphorous
(b) Potassium
(c) Calcium 		
(d) Nitrogen

Part - II
Answer any four questions
9.
10.

B

(4 × 2 =8)

What are Haustoria?
What is the special feature of pollination in Yucca?
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