
CBSE CLASS XII BOTANY
Morphology And Anatomy of
Flowering Plants
One mark questions with answers 
Q1. How would you distinguish a stem tuber from a root tuber?
Ans1. A stem tuber can be distinguished from a root tuber on the basis of presence or absence of nodes and scale leaves. In a stem tuber the axillary buds are present in the axils of leaves that occurs on the nodes while they are lacking in root tubers. 

Q2. Name a dicot and a monocot leaf lacking their characteristic  venation.
Ans2. Calophyllum is a dicot possessing parallel venation and Smilax is a monocot possessing reticulate venation.
Q3. Root branches are endogenous in origin. Name the type of root which is exogenous in origin.
Ans3. Haustorial roots are exogenous in origin.
Q4. Name the type of tissue present  between two vascular bundles of a dicot stem.
Ans4. Medullary ray, which is composed of conjunctive parenchyma.
Two mark questions with answers
Q1.Give four differences between a compound leaf and a young branch bearing simple leaves.
Ans1. 
	Branch bearing simple leaf
	Compound leaf

	1. Terminal or apical bud is present.
	Their is no apical bud on rachis.

	2. A branch is divided into nodes and internodes.
	A rachis is not divided into nodes and internodes.

	3. It bears flowers and axillary buds.
	Flowers and axillary buds are absent.

	4. At the time of leaf fall, the branch remains attached to the main axis and the leaves are shed.
	All the leaflets including rachis are shed.


Q2. With the help of examples, explain the various types of vascular bundles.
Ans2. In angiosperms the vascular bundles are mainly of three types (i) radial (ii) conjoint (iii) concentric.
(i) Radial :  Presence of radial vascular bundles is the characteristic feature of roots. Those vascular bundles in which xylem and phloem are present on different radii are known as radial vascular bundles. In between xylem and phloem bundles parenchymatous cells are present.
(ii) Conjoint : In these vascular bundles xylem and phloem are present on the same radii. Conjoint vascular bundles may be collateral (phloem is present only outer to xylem) or bicollateral (phloem is present on both sides of xylem). If cambium is present between xylem and phloem then the vascular bundle is known as open, otherwise it is called closed.
(iii) Concentric : Those vascular bundles in which one type of vascular tissue is surrounded by another type are known as concentric vascular bundles. These bundles may be amphivasal or leptocentric(phloem is completely surrounded by xylem) or amphicribal or hardocentric (xylem is completely surrounded by phloem). Amphivasal bundles are found in Dracaena and Yucca. Amphicribal bundles are found in stamens of many dicots etc.
Q3. What are casparian strips? Mention their significance.
Ans3. The casparian strip is a thickening of suberin present on the radial and tangential walls of root endodermal cells. It
1. Prevents plasmolysis of endodermal cells.
2. Allows the directional movement of water from the cortex to the protoxylem elements of root. It prevents apoplastic movement of water and minerals from cortical cells to the xylem. It regulates the movement of fluid both in and out and hence acts as a biological check post.
Q4. Justify the statement "Vascular cambium in woody dicot stem is partially primary and partially secondary in origin". Also explain the status of vascular cambium in dicot roots with respect to its origin.
Ans4. In dicot stem the vascular cambium is formed by the joining of two types of cambial strips. One is fascicular cambium and the other is interfascicular cambium. The fascicular cambium is present between primary xylem and primary phloem from the very beginning, hence it is primary in origin. While interfascicular cambium is formed by the dedifferentiation of the parenchymatous cells of the medullary rays, hence it is secondary in origin. So we can say that the cambium is partially primary and partially secondary in origin. On the other hand, in roots the vascular cambium is completely secondary in origin, rising from the dedifferentiation of conjunctive parenchyma and pericycle cells.
Three mark questions with answers
Q1.You are provided with the T.S. of a woody part of an angiospermic plant. How would you decide whether it is stem or root and whether it belongs to a monocot or dicot plant?
Ans1. On examining the material under the microscope, if it shows radial arrangement of vascular bundles then it is a root and if it shows conjoint type of vascular bundles, then it is a piece of stem.
If the vascular bundles are radial, condition is polyarch,the pith is well developed and the vessels are circular in outline then it is a monocot root. But if the condition is diarch to hexarch, the vessels are polygonal in outline and pith is absent or poorly developed then it is dicot root.
If the vascular bundles are conjoint, are arranged in a ring and are open and the   ground tissue is differentiated into cortex, endodermis and pericycle, then the material is a dicot stem. If they are closed and scattered, and the ground tissue is not differentiated then the material is a monocot stem.
Q2. Draw a well labeled diagram of T.S. of dicot stem showing primary structures.
Ans2. 
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Q3. The annual rings are not well marked in plants growing near coastal areas while they are well marked in plants growing in hilly regions. Why?
Ans3. The formation of annual rings is directly related to the seasonal differences in the activity of cambium. In coastal region the climatic conditions are almost uniform through out the year. So there is no difference in the activity of cambium. Hence the secondary wood is not differentiated into spring and autumn wood. So no annual rings are formed.
But in case of plants growing in hilly areas the cambial activity varies with the season. In autumn season the cambium produces secondary wood which has vessels with narrow lumens and is darker in colour. This secondary wood is known as autumn wood. While in spring season the secondary wood produced by cambium has vessels with broad lumens and is lighter in colour. This wood is known as spring wood. While the transition of spring wood to autumn wood is gradual, the transition of autumn wood to spring wood is abrupt because the activity of cambium ceases during winter. Due to this seasonal difference in the activity of cambium annual rings are formed in plants growing in hilly regions.
Q4. Differentiate between a sieve tube and a vessel.
Ans4. 
	Sieve tube
	Vessel

	1. It is meant for translocation of solutes.
	1. It is meant for transport of water and minerals.

	2. It has comparatively thinner walls, with nacreous thickenings of cellulose.
	2. It has thicker walls made up of lignin.

	3. The end walls bear perforations known as sieve areas.
	3. The end walls get completely dissolved.

	4. The sieve tube members are enucleated but living.
	4.  The vessel members are dead cells.

	5.  Pits are absent. Plasmodesmata may occur instead.
	5.The lateral walls bear pits.

	6. The sieve tube members are prominently bulged towards the end walls.
	6. The vessel members have a uniform diameter.



Five mark questions with answers
Q1. With the help of diagrams, depict secondary growth in dicot stem.
Ans1.
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Q2. Explain the process of secondary growth in dicot root.
Ans2. Secondary growth in dicot root.
Secondary growth takes place in all dicotyledonous woody plants. The root increases in girth by the activity of stelar and extrastelar cambium which produces secondary vascular tissues and secondary ground tissues respectively.
Formation of secondary vascular tissues : In dicot roots the arrangement of vascular bundles is radial and xylem is exarch. First of all parenchyma cells below (towards pith) the phloem becomes meristematic. Thus, in a tetrarch root four separate strips of cambia are formed. Later these strips become continuous laterally as a result of dedifferentiation  of pericycle cells external to each protoxylem. Thus a continuous cambial ring is produced. This ring is present below the phloem but above the protoxylem. This meristem is a secondary meristem. Initially, the strips of cambium below the phloem cuts off more of secondary xylem towards the inner side. The cells cut off towards the outer side differentiate into secondary phloem. With the activity of these strips of cambium, the cambium becomes circular. The cambium has two types of initials, fusiform initials and ray initials. The former produces the xylem and phloem elements and the latter produced parenchymatous rays. In the initials stages the parts of cambium opposite to the protoxylem element produce a broad parenchymatous rays.
Formation of secondary ground tissues : The phellogen or cork cambium dedifferentiates from the pericycle. It produces cork or phellem composed of dead and suberized cells punctuated by lenticels towards the outer side. On the inner side, it produces the secondary cortex or phelloderm made up of living parenchymatous cells.
Q3. Describe the various types of roots which get modified to perform the function of food storage.
Ans3. Storage roots : Both tap root as well as adventitious roots may get modified to perform the function of storage.
Modification of the tap root to perform the function of storage : On the basis of their shape the storage tap roots may be of following types :
(i) Fusiform : These roots are swollen in the middle and gradually tapering towards both the ends. Hypocotyl may form a small part towards the basal end e.g. Raphanus sativus.
(ii) Napiform : These are top shaped storage roots.e.g. Beta vulgaris(beet root), Brassica rapa(turnip).In both these types of root hypocotyl also gets incorporated into the fleshy tap root. In turnip most of the swollen portion is hypocotyl, whereas in beetroot both tap root and hypocotyl are swollen.
(iii) Conical : These roots are broad on top and gradually taper downwards and are formed of radicle only e.g. Daucus carota
(iv) Tuberous : These storage tap roots do not have any definite shape e.g. Mirabilis jalapa (4'o clock plant).
Modification of the adventitious root to perform the function of storage :
(i) Tuberous roots : These are single storage modified roots of irregular shape e.g. Ipomoea batatas.
(ii) Fasciculated roots : Here swollen storage roots of irregular shape occur in cluster e.g. Dahlia, Asparagus etc.
(iii) Nodulose roots : In this type of roots, apices of the root become fleshy and perform storage function e.g. Curcuma amada.
(iv) Annulated root : In these roots swollen disc like structures are placed one above the other. e.g. Cephaelis(Ipecac).
(v) Moniliform or beaded root : Alternate swellings and constrictions present on root gives  it a beaded appearance e.g. Vitis, Dioscorea.
