
 

 
 

QUARTERLY EXAMINATION- 2014 

12 th Standard                   BIO-BOTANY                  (KEY ANSWER) 

1.a) Artificial system 

2. c) Herbarium 

3. c) 300 genera 

4. d) Petunia hybrid 

5. a) endodermis 

6. a) Grass 

7. d) Trichoblasts 

8. a) Mangifera 

9. b) 1:7:7:1 

10. b) Waldeyer 

11. d) Interphase 

12. d) Zea mays 

13. b) redifferentiation 

14. a) protoplasmic fusion 

Section – B 

15. three significances of Herbarium 

1.Herbarium is a source of knowledge about the flora of a region or a 
locality or a country. 
2.It is a data store in which the information on plants are available. 
3.The type specimens help in the correct identification of plants. 
4.It provides materials for taxonomic and anatomical studies. 
5.Typical pollen characters have been well emphasized in taxonomy. Morphological 
characters of the pollen remain unaltered even after storageupto nearly 200 years. 
6.It is very much useful in the study of cytology, structure of DNA, numerical 
axonomy, chaemotaxonomy, etc. It acts as a reservoir ofgene pool studies. 
7. Because of its importance, several herbaria have been established at 
the national and international centres. 
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Any three points --------------------- 3 marks 

16. Author citation: The person who publishes the description of any plant for the first 
time or giving a new name to a plant is considered as author. The nameof plant 
should bear the author’s abbreviated name at the end of specificepithet. This is 
called author citation. Abbreviations were made foreminent taxonomists. The name 
Linnaeus was abbreviated to L. or Linn., 

Robert Brown to R.Br. and Sir Joseph Dalton Hooker to Hook.--------------- 2 marks 

eg. MalvasylvestrisLinn. ------------------------- 1 marks 

17.In several species of Euphorbia, the stem is modified to perform 
photosynthesis. This modified stem is called cladode and it resembles 

cactus. ----------- 2 markseg. E. tirucalliand E. antiquorum------ 1 mark 

18. diagram- 2 mark, parts-1mark2 

19.  

diagram- 2 mark, parts-1mark 

20. Significance of crossing over 
1.Crossing over leads to the production of new combination of genes and provides 
basis for obtaining new varieties of plants. 
2.It plays an important role in the process of evolution. 
3.The crossing over frequency helps in the construction of genetic maps of the 
chromosomes. 
4.It gives us the evidence for linear arrangement of linked genes in a 

chromosome.   any three points ---------- 3 marks 

21.A gene is a physical and functional unit of heredity. It carries information from one 
generation to the next. Gene is also defined as a nucleotide sequence that 

is responsible for the production of a specific protein.---------- 3 marks 

22.Murashige and Skoog medium(MS medium), Gamborg medium 

(B5 medium), White medium(W medium) and Nitsch medium.------- 3marks 
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23.The callus is an unorganized mass of undifferentiated tissue. 
The mechanism of callus formation is that auxin induce cell elongation 
andcytokinin induces cell division as a result of which masses of cells are 

formed.     ---------- 3 marks 

 
24.Uses of SCP 
1. It is a rich source of protein (60 to 72 per cent), vitamins, amino 
acids, minerals and crude fibres. 
2. It is a popular health food. Nowadays, Spirulinatablets are prescribed 
as enriched vitamin for most people. 
3. It provides valuable protein-rich supplement in human diet. 
4. It lowers blood sugar level of diabetics due to the presence of gammalinolenic 
acid and prevents the accumulation of cholesterol in humanbody. 

      -------- any three points  3 marks 

SECTION- C 

25.ECONOMIC IMPORTANCE 
1. Fibre plants 
Gossypiumbarbadense(Egyptian cotton), G. hirsutum(American 
cotton), G. herbaceum(Cotton) and several other species of Gossypium 
yield cotton fibres of commercial value. The fibres are obtained from the 
surface of seeds. 
Hibiscus cannabinus(Deccan hemp) yields bast fibres which are 
used for making ropes. 
2. Food plants 
The tender fruit of Abelmoschusesculentus(lady’s finger) is used as 
vegetable. The leaves and sepals of Hibiscus sabdariffa(A kind of 
‘pulichai’) are used for making pickles, jam and jelly. A delicious ‘chutney’ 
is prepared from the leaves and sepals of H. cannabinus(Pulichaikeerai) 
andH. sabdariffa. 
3. Timber Plants 
Timber obtained from Thespesiapopulnea(portia tree) is useful for 
making boat, furniture and agricultural implements. 
4. Medicinal plants 
Root and leaves of Abutilon indicum(Thuthi) and Malvasylvestris 
are used against fever. Roots of Malvasylvestrisand Althaea roseaare 
used for treating whooping cough and dysentery respectively. 
5. Ornamental plants 
Althaea rosea(Hollyhock), Hibiscus rosa-sinensis(Shoe flower) 
H. schizopetalus(A kind of shoe flower with dissected petals) are grown 

in gardens.   -------------------- 5 marks 

26.Biosystematics may be defined as ‘taxonomy of living populations’. 
In the present day classification of plants, species is taken as basic unit 
and it is the local breeding population. Numerous disciplines of science 
thus provide innumerable number of datas of all the characters of the 
individual or a species. This helps to clear problems concerning those 
plants that differ in their interrelationship, classification and evolution. It 
provides sufficient genetic variations that warrants separation so as to 
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recognise them as a separate taxon based on their evolutionary progress. 

Aims of biosystematics 
Camp and Gily1943, coined the term ‘biosystematics’. The aims of 
biosystematics are as follows. 
i) To delimit the naturally occurring biotic community of plant 
species. 
ii) To recognise the various groups as separate biosystematic 
categories such as ecotypes, ecospecies, cenospecies and 

comparium.   ------------------------ 5 marks 

27. Dicot stem     Monocot stem 
1. Pith is present.    1. Pith is absent. 
2. Pericycle is present.   2. Pericycle is absent. 
3. Medullary rays are present.  3. Medullary rays are absent. 
4. Vascular bundles are open.  4. Vascular bundles are closed. 
5. Vascular bundles are arranged 5. Vascular bundles are scattered.in a ring. 
in the ground tissue. 
6. Bundle cap is present.   6. Bundle sheath is present. 
7.Protoxylem lacuna is absent.   7. Protoxylem lacuna is present. 
8. Phloem parenchyma is present. 8. Phloem parenchyma is absent 

28.Transfer RNAStructureThe tRNA has a cloverleaf like structure. It is synthesized 
in thenucleus on a small part of DNA. In 1965, R.W. Holley suggested thecloverleaf 
model of tRNA. Though tRNA molecule consists of a singlestrand, it assumes clover 
leaf like structure through folding. There arethree folds in the clover leaf tRNA. It has 
four arms namely anticodonarm, D arm, T C arm and aminoacid acceptor arm. The 
tRNAmoleculesare made up of 73 to 93 ribonucleotides. The acceptor arm carries 
anaminoacid. The anticodon arm has three anticodon nucleotides, whichwill join with 
the complementary codon in mRNA during protein synthesisi.e. three nucleotides in 
the tRNA pairs with three nucleotides of mRNA.In certain tRNAs in addition to these 
four arms an extra arm called variablearm occurs as shown in the figure. The 
aminoacid acceptor and theanticodon arms are oriented in opposite directions. 

         -------- 3 marks  

 

diagram and parts ---- 2marks  

 

29. Functions of epidermal tissue system 

1. This tissue system in the shoot checks excessive loss of water due 
to the presence of cuticle. 
2. Epidermis protects the underlying tissues. 
3. Stomata involve in transpiration and gaseous exchange. 
4. Trichomes are also helpful in the dispersal of seeds and fruits. 

5. Root hairs absorb water and mineral salts from the soil. ----- 5 marks  
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30. Significance of mutation 
1.Mutations play an important role in the origin of new species and 
serves as a tool for evolution. 
2.Induced mutations are useful in agriculture, animal husbandry andbiotechnology to 
produce new strains. For example, mutant strainsof Penicilliumproduces more 
penicillin. 
3.It is one of the best approaches for improvement of crops. 
4.Induced mutants are reported in paddy, wheat, soyabeans, tomatoes,oats, and 
barley. Mutant varieties of wheat are early maturing, diseaseresistance and they are 
enriched with protein. Mutant varieties ofpaddy produce many tillers with longrains. 
5.The study of mutant strains of viruses helps us to know the finestructure of gene. 
The genes are made up of small functional unitssuch as cistron, recon and muton. 
Cistron is an unit of function,recon is the unit of recombination and muton is the unit 
of mutation.mMany types of mutations cause heritable diseases and cancer in 

humanbeings.     ---------- 5 marks 

 
31.Enzymatic method 
Leaves from a 10 week old plant are sterilized with 70 per cent alcohol 
and then treating them with 2 per cent solution of sodium hypochlorite for 
20 to 30 minutes. The leaves are then washed with sterile water and 
subsequent procedures are done under aseptic conditions (using laminar 
air flow chamber). The lower epidermis of the leaf is peeled off and the 
leaf is cut into small fragments. From the peeled leaf segments, the 
protoplasts are isolated. For isolation of protoplast, peeled leaf segments 
are placed with their lower surface downwards in a petridishes containing 
the enzyme mixture, which consists of 0.5 per cent macerozyme, 2 per 
centcellulasein 13 per cent sorbitol or mannitol at pH 5.4. Finally the 

protoplasts are released and are kept in the isotonic solution.-------- 5 marks 

 

section- D 

 

32. Technical terms of Musa paradisiaca 

 Habit, root, stem, leaf     ------ 2 marks,    

 Inflorescence      ------ 1 mark 
 Flowers      ------ 1 mark 
 Perianth      ------ 1 mark 
 Androecium      ------ 1 mark 
 Gynoecium      ------ 1 mark 
 Floral formulae     ------ 1mark 
 Floral diagram     ------ 2 marks 
 
 

Botanical description of Musa paradisiaca 
Habit 
Gignaticmonocorpic perennial herb. 
Root 
Fibrous adventitious root system. 
Stem 
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The real stem is underground called rhizome. The apparent,unbranched, errect and 
areal pseudostem is formed by the long, stiffand sheathy leaf bases which are rolled 
around one another to form anaerial pseudostem. The central axis that is concealed 
at the bottom ofthe pseudostem is called shaft. At the time of flowering, the 
shaftelongates, pierces through the pseudostem and produces 
aninflorescenceerminally. 
Leaf 
Simple with a long and strong petiole. The leaf blade is largeand broad with sheathy 
leaf base. The leaf is extipulate and obtuse.Thepinnatelyparellel venation extends 
upto the leaf margin. Thephyllotaxy is spiral. 
Inflorescence 
It is brancedspadix. The flowers are protected by large, brightlycoloured, spirally 
arranged, boat shaped bracts called spathes. Whenthe flowers open, the spathes roll 
back and finally fall off. 
Flowers 
Brateate, ebractiolate, sessile, trimerous, unisexual or bisexual,when unisexual, the 
flowers are monoecious. The flowers arezygomorphic and epigynous. 
Perianth 
Tepals 6, arranged in two whorls of 3 each. The three tepals ofthe outer whorl and 
the two lateral tepals of the inner whorl are fused.by valvate aestivation to form 5 
toothed tube like structure. The innerposterior tepal is alone free. It is distinctly broad 
and membranous 
Androecium 
Stamens 6, in two whorls of 3 each, arranged opposite to thetepals. Only 5 stamens 
are fertile and the inner posterior stamen iseither absent or represented by a 
staminode. Anthers are dithecousand they dehisce by vertical slits. The filament is 
filiform andrudimentary ovary or pistillode is often present in the male flower. 
Gynoecium 
Ovary inferior, tricarpellary, syncarpous, trilocular, numerousovules on axile 
placentation. The style is simple and filiform. Thestigma is three lobed. 
Fruit 
An elongated fleshy berry and the seeds are not produced incultivated varities. 
Floral formulae 

Male flower ..Br., Ebrl., , , P(3+2)+1,A 3+3 , G 0. 

Female flower ..Br., Ebrl., , , P(3+2)+1,A 0, G(3). 

Bisexual flower ..Br., Ebrl.,, , P(3+2)+1,A 3+3, G(3) 

 

Floral diagram 
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33. The outline of Bentham and Hooker’s classification of plants 
. The seeded plants are divided into three classes – 
Dicotyledonae, Gymnospermae and Monocotyledonae. 
Class I Dicotyledonae 
Seeds of dicotyledonous plants contain two cotyledons. Leaves show 
reticulate venation. Flowers are tetramerous or pentamerous having four 
or five members in various floral whorls respectively. It includes three 
sub-classes – Polypetalae, Gamopetalae and Monochlamydeae. 
Sub-class I Polypetalae 
Plants having flowers with free petals come under polypetalae. The 
flowers are with distinct calyx and corolla. It is further divided into three 
series – Thalamiflorae, Disciflorae and Calyciflorae. 
Series (i) Thalamiflorae 
It includes plants having flowers with dome or conical thalamus. 
Ovary is superior. Thalamiflorae includes 6 orders and 34 families. The 
familyMalvaceae is placed in the order Malvales. 
Series (ii) Disciflorae 
It includes flowers having prominent disc shaped thalamus below the 
ovary. Ovary is superior. Disciflorae is divided into 4 orders and 23 families. 
Series (iii) Calyciflorae 
It includes plants having flowers with cup shaped thalamus. Ovary is 
superior or inferior sometimes half inferior. Calyciflorae includes 5 orders 
and 27 families. 
Sub-class 2. Gamopetalae 
Plants having flowers with petals, which are either partially or 
completely fused to one another are placed under Gamopetalae. The 
sepals and petals are distinct. Gamopetalae is further divided into three 
series – Inferae, Heteromerae and Bicarpellatae. 
Series (i) Inferae 
The flowers are epigynous and ovary is inferior. Inferae includes 3 
orders and 9 families. 
Series (ii) Heteromerae 
The flowers are hypogynous and ovary is superior with more than 
two carpels. Heteromerae includes 3 orders and 12 families. 
Series (iii) Bicarpellatae 
The flowers are hypogynous and ovary is superior with two carpelsonly. 
Bicarpellatae includes 4 orders and 24 families. The familySolanaceae is placed in 
the order Polemoniales. 
Sub-class 3. Monochlamydeae 
Plants having flowers with single whorl of perianth are placed 
underMonochlamydeae. Flowers are incomplete. The sepals and petals are not 
distinguished and they are called perianth. Tepals are present in two whorls. 
Sometimes both the wholrs are absent. Monochlamydeae includes 8 
series and 36 families. The family Euphorbiaceae is placed in the series 
Unisexuales. 
Class II Gymnospermae 
The members of this class have naked ovules or seeds. Ovary is 
absent and gymnospermae includes three families – Gnetaceae, Coniferae 
andCycadaceae 
Class III Monocotyledonae 
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Seeds of monocotyledonous plants contain only one cotyledon. Leaves 
show parallel venation. Flowers are trimerous having three members in 
various floral whorls. The plants have fibrous root system. The 
Monocotyledonae has 7 series and 34 families. The family Musaceae is 

placed in the series Epigynae.   ------- 10 marks 

or 

Out line only      ------ 10 marks 

 

34.   Dicot leaf Diagram and label  ------ 5 marks 

   explanation   ------ 5 marks 

35.  DNA  recombinant technology.  

   Diagram and label  ----- 5 marks 

   explanation   ----- 5 marks 

 

 

Prepared by, 

 

  Mr. D. RAJAMANI, M.A., MSc.,MEd., 
 P.G. Asst. in BOTANY. 

 A.C.S. MATRIC.HR.SEC.SCHOOL. 

 ARNI, THIRUVANNAMALI. DIST,. 
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