CBSE CLASS XII BOTANY
Reproduction In Flowering Plants
One mark questions with answers
Q1. What are sporopollenin and pollenkitt?
Ans1. Sporopollenin is the highly resistant fatty substance that is a constituent of the exine layer of the pollen wall.
The yellowish sticky and oily layer present in the exine of insect pollinated pollen grains is called pollenkitt.
Q2. An embryo sac is formed directly from a nucellar cell. What is the term given to this phenomenon?
Ans2. The development of embryo directly from nucellar cell is called apospory (development of the gametophyte directly from the sporophyte without meiosis).
Q3. What do you mean by a determinate inflorescence?
Ans3. In determinate inflorescence (cymose), the main axis terminates in a flower and the further growth is continued by one or more lateral branches.
Q4. Which tissue helps in dehiscence of the anther?
Ans4. Endothecium, that lies inner to the epidermis, consists of dead cells with fibrous thickenings on their radial and inner walls. They lose water on maturity and contract, thereby affecting the rupture of the anther wall along the lines of dehiscence lined by thin walled cells (stomium).
Two mark questions with answers
Q1. Differentiate between simple, aggregate and composite fruits.
Ans1. Differences between simple, aggregate and composite fruits -
	Simple Fruit
	Aggregate Fruit
	Composite Fruit

	1. It develops from a flower with a single ovary.
	1. The fruit is formed from a flower with two or more free ovaries.
	1. It develops from the whole inflorescence, including the peduncle.

	2. A single fruit is borne at one place.
	2. It is a group or etaerio of fruitlets.
	2. A large number of fruitlets, that are not easily distinguishable from each other, form a composite fruit.

	3. The fruit is compact.
	3. Aggregate fruit can be compact (e.g., Strawberry) or loose (e.g., Calotropis).
	3. Composite fruit is generally compact.

	4. It can be a eucarp or a pseudocarp.
	4. It can be a eucarp or a pseudocarp.
	4. It is a pseudocarp.


Q2. What do you mean by autochory?
Ans2. Autochory : It is the mode of dispersal of seeds in which the plant does not depend upon an external dispersing agent. After maturation, the fruit explodes and throws the seeds to some distance. In legumes (e.g., Abrus, Pea, Beans) the fruit breaks into two valves which twist spirally to throw the seeds. In Geranium the ripe fruit breaks into one seeded parts (cocci), each with one style. The styles bend upwards and throw the seeds away. In Balsam, the ripe fruit (capsule) dehisces into 5 valves which roll upwards to push out the seeds. The ripe fruit of Squirting Cucumber contracts on separation from stalk. Mucilage containing the seeds comes out forcefully.
Q3. Write a note on Biological importance of fruit. 
Ans3. The reasons which support the view that investment of food in fruits by the plants is in their own interest, are as follows :
1. The fruit forms a protective covering around the growing  seeds against desiccation and unfavourable  conditions. 
2. The young fruits are green and remain hidden in the foliage so that they can't be easily spotted.
3. The young fruits have a hard core and being bitter, are unpalatable. It is only when the seeds are mature and ready to be disseminated that the fruits ripen and become palatable.
Q4. What is the significance of dispersal of seeds and fruits?
Ans4. Importance of Dispersal :
1. Plants are sessile organisms and dispersal of their seeds and fruits is the only way by which the members of their species can colonize new areas.
2. Dispersal ensures that the seeds produced by a plant germinate where there is less severe competition for sunlight and other amenities, than if all seeds happen to fall on one place.
4. Dispersal gives rise to a mixed population in an area, which ensures minimum competition.
5. It increases the chances of cross-pollination.
6. The occurrence of a mixed population avoids destruction of all the plants of one type from an area due to natural calamities and epidemics.
Three mark questions with answers 
Q1. Describe the role of developing seeds in fruit formation.
Ans1. The developing seeds play an important role in the development of fruit. Work has shown that the developing seeds produce all the three types of growth promoting hormones - auxin, gibberellins and cytokinins.This fact has been determined experimentally and is supported by the following observations :
1.  It has been observed that deformity or depression in apples occurs in the region where internal seed formation is either poor or absent.
2. In an experiment (by Nitsch, 1952) on the fruit development in strawberry, which is an aggregate fruit (etaerio of achenes) with the thalamus or receptacle forming the edible part, it was found that fertilization and partial development of ovules is essential to induce the growth of thalamus. If all the carpels are removed before fertilization (which takes about nine days from the time of pollination), no fruit is formed at all. When two or more carpels are kept intact at different places on the thalamus, the receptacle grows around them and Strawberry fruits of different shapes are produced. The same results are obtained by selective pollination of carpels. Auxin application was found to substitute for the fertilization requirement.
3. It has been observed that seedless varieties (e.g., Grapes, Banana) of fruits posses large quantities of auxin in their ovaries, which are usually provided by the developing seeds.
Q2. Write a note on Agamospermy.
Ans2. Agamospermy (agamos-without marriage, sperma-seed) : The formation of embryo by asexual reproductive process in the seed is called agamospermy. It is of three types : recurrent agamospermy, adventitive embryony and non-recurrent agamospermy.
a. Recurrent Agamospermy : The egg is diploid as the embryo sac is formed directly either from a nucellar cell (apospory) or diploid megaspore mother cell (diplospory). The diploid egg develops parthenogenetically and forms a diploid embryo e.g., Apple.
b. Adventitive Embryony : Embryo develops directly from a diploid cell other than egg like nucellus or integument, e.g., Citrus, Opuntia.
c. Non-recurrent Agamospermy : The embryo is formed directly from haploid egg cell without fertilization. In seed plants such an embryo does not survive.
Q3. Briefly describe the process of pollination in Salvia.
Ans3. Entomophilous plants show ingenious mechanisms to ensure cross pollination by their insect visitors.
Salvia presents a beautiful example. In this plant, a turn-pipe or lever-mechanism operates to ensure cross pollination. Salvia is bee-pollinated. It has protandrous flowers with a blipped corolla (family Labiatae). The stamens are distractile or has a long connective which bears a fertile anther lobe at the upper end and sterile plate-like anther lobe at the lower end. As the insect visitor enters the flower, its head pushes the sterile anther plates and forces the fertile anther lobes to brush against its back and deposit the pollen. On the other hand, in older flowers the style brings the stigma in such a position that it brushes against the back of the insect and collects the pollen grains brought by the insect from a young flower.
Q4. Describe various types of endosperm found in angiosperms.
Ans4. Types of Endosperm in Angiosperms :
1. Nuclear Endosperm : It is the most common type of endosperm found in angiosperms. The primary endosperm nucleus divides repeatedly without wall formation to produce a large number of nuclei. A central vacuole appears in the central cell and pushes the cytoplasm with the nuclei to the periphery. The cytoplasmic layer gradually thickens towards the centre so that the vacuole decreases in size and ultimately disappears (except in a few cases). The multinucleated cytoplasm later develops walls to form a multicellular tissue, e.g., Capsella bursa-pastoris. In others, the cell wall formation is restricted around the embryo only or to the upper half.
2. Cellular Endosperm : Each nuclear division nucleus is followed by cytokinesis. Therefore, the endosperm is cellular from the initial stages, e.g., Petunia.
3. Helobial Endosperm : The first division of the primary endosperm nucleus is followed by cytokinesis to form two cells, micropylar and chalazal. Further development in both the cells occurs in the same way as that in nuclear endosperm, e.g., Asphodelus.
Five mark questions with answers
Q1. Cite evidences to prove that flower is a modified shoot.
Ans1. The following evidences support the view that flower is a  modified Shoot : 
1.The thalamus is a modified stem as it possesses distinct nodes and internodes.
2. In some cases (e.g., Gynandropsis pentaphylla and Capparis aphylla) the internodes are quite elongated. The internode  between sepals and petals is called anthophore (Silene), between petals and stamens is called as androphore (Gynandropsis), while that between stamens and carpels is called as gynophore (Gynandropsis).
3. The sepals are green and bear venation like a leaf. In Rosa, the sepals are pinnately compound like its leaves. This shows that sepals are also leaf-like structures.
4. The petals also bear venation similar to that of leaves, which proves that petals are modified leaves.
5. The sepals and petals are arranged on the thalamus in a spiral manner (spiral phyllotaxy e.g., Opuntia) or in whorls (whorled phyllotaxy e.g., Solanum, Brassica etc), as the leaves are arranged on the stem.
6. In Mussaenda, the odd sepal is enlarged to form a leaf-like structure.
7. In Nymphaea all the stages of conversion of petals into stamens are seen in the same flower, which proves that the stamens are modified petals (leaves).
8. In some cases (e.g., Canna) the stamens are coloured like petals which further supports the view that floral parts are modified leaves.
9. In some cases (Degeneria), the carpel is green and flattened like a leaf with a sterile margin which functions as a stigma. This shows that the carpel is a modified leaf.
10. In Canna the colour of carpels is similar to that of petals.
11. The vascular supply from thalamus to floral parts is the same as that from stem to leaves.
12. Mostly the flowers develop in the axils of leaf like bracts.
13. The growing point of the thalamus may rarely continue growth and produce a shoot above the flower.
All the above points prove that thalamus is a modified stem while the sepals, petals, stamens and carpels are the modified leaves. Thus a flower is formed by the modification of a shoot, for the purpose of reproduction.
Q2. Describe the various contrivances that the plants adopt to ensure cross pollination.
Ans2. The plants exhibit the following contrivances to ensure cross pollination :
1. Dicliny (Unisexuality) : In this case, the flowers are unisexual so that self-pollination is not possible. The plants may be monoecious (e.g., Maize) or dioecious (e.g., Papaya).
2. Dichogamy : It is the phenomenon of maturation of anthers and stigmas of a flower at different times in a bisexual flower so as to prevent self-pollination. It is of following types:
a. Protandry : Anthers mature earlier than the stigmas, e.g., Salvia.
b. Protogyny : Stigmas mature earlier than the anthers, e.g., Mirabilis jalapa.
3. Prepotency : It is the phenomenon in which the pollen grains of another flower germinate more readily over the stigma than the pollen grains of the same flower, e.g., Apple, Grape.
4. Self-Sterility (Self-Incompatibility) : Pollen grains of a flower do not germinate at all on the stigma of the same flower. This has been found to be under genetic control, e.g., Tobacco, Potato, Crucifers.
5. Heterostyly : It is the phenomenon of occurrence of 2 or 3 types of flowers with different heights of styles and stamens.
a. Diheterostyly : There are two type of flowers, pin eyed (long style and short stamens) and thrum eyed (short style and long stamens), e.g., Primula.
b. Triheterostyly : There are three types of flowers with different heights of styles and stamens (long, medium and short). In a flower, the styles and stamens are never of the same height. Pollination occurs between anthers and stigmas of the same height present in different flowers.
6. Herkogamy : It is the provision of mechanical hindrance to prevent self-pollination and promote cross-pollination. This can be done in the following ways:
a. Extrorse dehiscence of anthers to release pollen outside the flowers.
b. In Calotropis and Orchids, all the pollen grains in the anther occur in membranous sacs called pollinia which can be lifted by insects only.
c. Aristolochia has foul smelling pit fall protogynous flowers in which the insect gets entrapped and can come out only when the anthers mature.
Q3. Differentiate between self-pollination and cross-pollination.
Ans3. Differences between Self-Pollination and Cross- Pollination :
	Self-Pollination
	Cross-Pollination

	1. It is the transfer of pollen grains from anthers to the stigma of either the same or genetically similar flower.
	1. It is the transfer of pollen  from anther of one flower to the stigma of a genetically different flower, but of the same species.

	2. Both the anthers and stigmas mature simultaneously.
	2. The flowers exhibit dichogamy i.e. anthers and stigmas mature at different times.

	3. Self pollination is promoted by cleistogamous (closed) flowers.
	3. It occurs only in chasmogamous (closed) flowers.

	4. It does not depend on an external agency. 
	4. It invariably requires an external agent to carry the pollen grains.

	5. Self-pollination is economical for the plant.
	5. Cross-pollination requires a large amount of the plant resources to be spent on pollen and devices for attracting the pollinators.  

	6. The plants ultimately become genetically homozygous due to self breeding.
	6. The plant remain genetically heterozygous because of cross breeding.

	7. Self-pollination cannot eliminate deleterious characters but can preserve the beneficial characters.
	7. Cross-pollination dilutes or eliminates the deleterious characters but cannot retain the beneficial ones.

	8. The adaptability of the population falls because self- pollination does not introduce variations.
	8. The population has good adaptability due to the presence of variants.

	9. The yield of the plants falls and it becomes more susceptible to diseases.
	9. Cross-pollination ensures the maintenance of the yield and the resistance.

	10. It is of no significance in evolution as it does not lead to the production of new species.
	10. It gives rise to new species and is thus evolutionarily important.


