CBSE CLASS XII BOTANY
Growth And Develpment Of Flowering Plants
One mark questions with answers 
Q1. Name one synthetic auxin used as a weedicide in broad leaved crops and cereal crops respectively.
Ans1. 2, 4-D (2, 4-dichlorophenoxyacetic acid) and 2, 4, 5-T (2, 4, 5-trichlorophenoxy acetic acid) are used as weedicides in cereal crops (monocots) to kill broad-leaved weeds (dicots). Dalapon (2-2-dichloropropionic acid) is used to kill grasses in broad leaved crops.
Q2. Name the instrument used to measure plant growth.
Ans2. Auxanometer is used to measure plant growth. Crescograph is another instrument used for this purpose. It magnifies growth upto 10,000 times and gives information of growth per second.
Q3. What is Richmond-Lang effect?
Ans3. The delay of senescence of leaves and other organs of the plants by cytokinins is called Richmond - Lang effect. It was discovered by Richmond and Lang in 1967.
Q4. Name the group of hormones that usually never acts alone.
Ans4. Cytokinins are known almost never to act alone to control a developmental process in the plants. They act either synergistically or antagonistically, but always in collaboration with another hormone.
Two mark questions with answers 
Q1. Give two examples each of synergism and antagonism between plant hormones.
Ans1. Phytohormones may act synergistically or antagonistically to control a developmental process in plants.
Two examples of synergistic interactions are :
1. Cell division in plants is controlled by both cytokinins and auxins acting synergistically.
2. Morphogenesis is controlled by both cytokinins and auxins.
Two examples of antagonistic interactions are :
a. Auxins cause apical dominance whereas cytokinins stimulate the growth of lateral buds.
b. Cytokinins bring about stomatal opening whereas ABA brings about their closure.
Q2. What is vivipary? Of what selective advantage is this phenomenon to the plants?
Ans2. Vivipary is the phenomenon of giving birth to young ones which are in an advanced stage of development. Where this phenomenon is wide spread in animals among the mammals, in plants, this phenomenon is encountered in plants growing in mangroves which are characterized by a rooting medium rich in salts and poor in oxygen. If the seed falls in the mud, it can not germinate because the shoot system can not withstand the harsh conditions. Thus, the seed germinates while still attached to the parent plant and the seedling is dispersed in an advanced stage of development. The hypocotyl elongates to push the long radicle out. When the seedling becomes heavy, it falls and gets fixed in the soil with the help of the radicle, keeping the plumule above and away from the saline, oxygen deficient mud.
Q3. Differentiate between hypogeal and epigeal germination.
Ans3.
	HYPOGEAL GERMINATION
	EPIGEAL GERMINATION

	1. In this type of germination, the seed/cotyledons emerge out of the soil.
	1. In this type of germination, the seed/cotyledons remain inside the soil.

	2. The cotyledons turn green and act as first leaves of the plant.
	2. The cotyledons play no role in photosynthesis.

	3. There is greater elongation of the hypocotyl.
	3. There is greater elongation of the epicotyl.

	4. The terminal part of hypocotyl is curved to protect the plumule from the friction of the soil.
	4. The terminal part of the epicotyl is curved to protect the plumule from friction.

	5. For example, Bean, Castor.
	5. For example, Pea, Maize.


Q4. The tea bushes are often pruned, and the grass lawns often mowed. Why?
Ans4. Pruning of tea bushes and mowing of grass lawns, both involve the phenomenon of apical dominance. The apical shoot bud synthesizes auxins which are transported basipetally and check the sprouting of lateral buds.
In tea, the commercially important part is the apical bud and the first few leaves. The tea bushes are often pruned to eliminate the apical bud and stimulate the growth of lateral branches.
Similarly, mowing of grass removes the apical bud and stimulates the axillary buds and intercalary meristem. This leads to more tillering (branching) and better spread of grass.
Three mark questions with answers
Q1. Write an account of the major experiments that lead to the discovery of auxins.
Ans1. The outline of major experiments that lead to the discovery of auxins are :
a. Darwin (1880) working on Canary Grass (Phalaris sp.) found that the phototropic stimulus is received by the coleoptile tip.
b. Boysen - Jensen (1910-1913) showed that gelatin allowed the passing of the perceived stimulus to the sub apical region, but a mica plate did not.
c. Paal (1919) observed bending on that side of the coleoptile on which the excised tip was eccentrically placed.
d. Went (1928) collected the growth stimulating substance in agar, discovered its basipetal movement, and coined the term Auxin for it.
e. Kogl and Haagen Smith (1931) isolated auxins from human urine, one of which was found to be a natural plant auxin -IAA.
Q2. What is Yarovization?
Ans2. Vernalization or Yarovization is defined as the phenomenon of shortening of the juvenile phase of the plant to stimulate flowering by previously providing it with a cold treatment. This phenomenon was discovered by a Russian agronomist, T.D. Lysenko (1928). The vernalization stimulus is perceived by actively growing meristems, such as shoot tip, root tip and embryonal meristem. The temperature requirement for vernalization is 0°C-5°C. Devernalization can occur if the chilling treatment is immediately followed by exposure to high temperature. The length of chilling treatment requirement varies from a few hours to 3 months in different plants. The vernalization is perceived by meristems and is passed on through all parts of the plant in the form of a hypothetical hormone named as vernalin. A point to be noted is that vernalization only prepares the plant to flower, but does not bring about the actual induction of flowering. The vernalization stimulus can be substituted by gibberellin application in some plants.
Q3. Write the different categories of plants on the basis of their photoperiodic requirement for flowering.
Ans3. On the basis of the photoperiodic requirement for flowering, plants are divided into the following categories :
a. Short day plants (SDP) : Flowering is induced by photoperiods below a critical length or by dark periods longer than a critical length. These plants flower in the autumn to spring period. For example, Chrysanthemum, Rice, Sugarcane, Potato, Tobacco etc.
b. Long day plants (LDP) : Flowering is induced by  photoperiods above a critical length. These plants come to flower during late spring and summer. For example, Henbane, Wheat, Radish, Spinach, Oat etc.
c. Short-long day plants (S-LDP) : Short photoperiods are required for floral initiation and long photoperiods for blossoming. These plants flower between spring and summer. For example, Petkus variety of Rye.
d. Long short day plants (L-SDP) : Long photoperiods are required for floral initiation and short photoperiods for blossoming. These plants flower between summer and autumn. For example, Bryophyllum.
e. Intermediate plants (IP) : These plants flower within a definite range of light hours. For example, Wild Kidney Bean.
f. Day neutral or Indeterminate plants (DNP) : These plants  flower through out the year. For example, Tomato, Cucumber, Sunflower, Maize, Cotton etc.
Q4. Name the first natural cytokinin to be discovered. Name the major site of production of cytokinins in the plants and their effect on plant development.
Ans4. First natural cytokinin to be discovered was Zeatin which was discovered by Letham et al (1964) from unripe maize kernels.
Cytokinins are mainly synthesized in the roots, also in endosperm of seeds and growing embryos.
Cytokinins have the following major effects on the development of plants. They cause :
1. Cell division (Cytokinesis). Along with auxins they bring about cell division even in permanent cells.
2. Delay of senescence of leaves and other plant organs.
3. Morphogenesis. Differentiation of tissues and organs in callus is controlled by both cytokinins and auxins.
4. Differentiation of interfascicular cambium and plastids.
5. Counteraction to apical dominance and cause the growth of lateral buds.
6. Overcoming of seed dormancy in several positively photoblastic seeds such as Lettuce and Tobacco.
7. Promotion of flowering in non inductive cycles in certain short day plants like Lemna.
Five mark questions with answers
Q1. Compare auxins and cytokinins, bringing out the differences between them.
Ans1. 
	AUXINS
	CYTOKININS

	1. Auxins have a double saturated ring structure with a side chain and are derived from the amino acid tryptophan.
	1. Cytokinins are phenyl urea or amino purine derivatives.

	2. Auxins are synthesized in the shoot apices, developing seeds and leaf primodia.
	2. Cytokinins are synthesized in the roots and developing seeds.

	3. The transport of auxin is mainly through diffusion.
	3. The transport of cytokinins is mainly through xylem.

	4. Auxins do not form a part of tRNA.
	4. Several cytokinins form a constituent of tRNA.

	5. Auxins are not necessary for cytokinesis.
	5. Cytokinins are essential for cytokinesis, although chromosome duplication can take place in their absence.

	6. Auxins promote apical dominance.
	6. Cytokinins counteract apical dominance and stimulate the growth of lateral buds.

	7. Auxins cause the initiation of root primordia on stem cuttings.
	7. Cytokinins do not cause root initiation.

	8. Auxins have no role in induction of flowering, except in very few cases.
	8. Cytokinins can induce flowering in some short day plants even in non inductive cycles.

	9. Greater concentration of auxins than cytokinins induces the formation of root initials in the callus.
	9. Greater concentration of cytokinins than auxins, induces the formation of shoot initials in the callus.

	10. Auxins play no role in breaking seed dormancy.
	10. Cytokinins can cause germination in positively photoblastic seeds, even if light is not provided.


Q2. Differentiate between vernalization and photoperiodism.
Ans2. 
	VERNALIZATION
	PHOTOPERIODISM

	1. It refers to the shortening of juvenile phase of the plant and predisposing it to receive the flowering stimulus by giving the plant a cold treatment.
	1. It refers to the developmental response, specially of flowering, of plants to photoperiods or changes in relative lengths of day and night.

	2. It makes the plant ripe to receive the flowering stimulus, but does not bring about the actual induction of floral primordia.
	2. It brings about the actual induction of floral primordia.

	3. The chilling treatment must be given to the plant for a prolonged period of time.
	3. The inductive cycles of required photoperiod are usually not numerous, ranging from 1 to 25.

	4. The effect of vernalization can be reversed by exposing the plant to high temperature.
	4. The effect of photoperiods cannot be reversed.

	5. The stimulus is perceived by active meristems.
	5. The stimulus is perceived by mature leaves.

	6. The substance that transfers the stimulus is believed to be a hormone called vernalin, the chemical nature of which is not known.
	6. The substance that transfers the stimulus is believed to be a hormone called florigen which is most probably a complex of hormones like gibberellins and anthesins.

	7. The vernalization stimulus cannot be passed on from one plant to the other through grafting (except in Henbane).
	7. The photoperiodic can be transmitted from one plant to the other through grafting.

	8. The vernalization stimulus must be applied continuously.
	8. The photoperiodic stimulus is interrupted by dark periods.

	9. The nature of chemical substance perceiving the cold stimulus is not known.
	9. Phytochrome is the proteinaceous pigment that perceives the light stimulus.

	10. Vernalization is not applicable to plants found in tropical regions.
	10. Photoperiodism is applicable to plants found in all climatic regimes.


