24. ABSCISSION AND SENESCENCE

Like human beings, plants also grow old and undergo aging and then they die. Aging is
the sum total of changes in the total plant or its organs. During aging, the plants undergo
chemical and structural changes. Aging leads to senescence and later phase of development

that ultimately terminates to death.

Senescence

The deteriorative process which naturally terminates the functional life of an organ,
organism or other life unit is collectively called senescence. Senescence is a phase of the
aging process. The major characteristic of senescence is that the metabolic processes are
catabolic and eventually become irreversible and terminate to death.

Senescence is not confined only to whole plant. It may be limited to a particular plant
organ such as leaf and flowers or cells or cell, organelles. Senescence is closely associated
with the phenomenon of aging. Aging leads to senescence. Wheat plant dies after the
development of fruit. This is the senescence of an entire plant. Leaf fall in a coconut tree is an
example of senescence.

Types of senescence

Leopold (1961) has proposed types of senescence patterns in plants which are as follows.

(a) Overall Senescence

This type of senescence occurs in annuals where whole plant is affected. It is also called
whole plant senescence. The entire plant dies after the development of fruit and seeds. E.g.
Paddy, wheat, soybean etc.
(b) Top Senescence

In top senescence, the parts remaining above the ground or (shoot system) may die, but
the root system and underground system remain viable. It is also called shoot senescence.

E.g. Dock, perennial herbs.

(c) Deciduous Senescence

In deciduous woody plants, all the leaves die but the bulk of the stem and root system



remains viable. It is called deciduous senescence or simultaneous or synchronous senescence.

E.g. Leaf fall in deciduous trees.

(d) Progressive Senescence
It is a gradual death of old leaves from the base to the top of the plants. It may occur at

any time. It is also called sequential senescence. E.g. Leaf fall in a coconut tree.
Causes of Senescence

1. Leaf senescence is accompanied by early loss in chlorophyll, RNA and enzymes.

2. Cellular constituents are decreased due to slower synthesis or faster break down.

3. Competition between vegetative and reproductive organs for nutrients.

4. A senescence factor (a hormone) is produced in soybean fruits that move to leaves

where it causes senescence.
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. Short-day and long-night conditions induce flowering and leaf senescence.
6. Degradation of food reserves and loss of integrity in food storage cells of seeds.

7. Senescence is also hormonally controlled.

Physiology of Senescence

The following physiological changes occur during senescence.

1. Photosynthesis stops.

. Chlorophyll degradation: The colour of leaf changes from green to yellow.

. Anthocyanin pigments accumulation in the leaves causing reddening in leaves.
. The vacuoles function as lysosomes and digest the cellular materials.

. The starch content decreased.

. RNA and proteins are decreased.

. DNA molecules are degraded by the enzyme DNase.

. Growth promoting hormones such as cytokinin decrease.
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. The deteriorative hormones such as ethylene and abscisic acid (ABA) content are

increased.

Senescence Promoters

Senescence is promoted by hormones such as abscisic acid and ethylene. The



senescence accelerating ability of abscisic acid is well documented. The function of 4BA4 as a
promoter of flower tissue senescence including initiaton of colour fading or blueing has been
established. The ABA content of aging leaves increases markedly as senescence is initiated.
Ethylene plays a very important role in the senescence of certain plant parts, particularly fruit
and petals and in the abscission process. It is an inducer in the senescence of flower tissue.
Senescence Retardants: The primary plant hormones involved here are auxin, gibberellin and
cytokinin.
Significance of Senescence
1. The whole plant senescence occurs in monocarpic plants coinciding the seed setting
and seed dispersal.
2. Due to the formation of abscission layer, the older leaves tend to fall down so that the
nutrients will be diverted to the next young leaf.
3. The senescence process helps the mobilization of nutrients and of the vegetative parts
of the plant into the fruits.
4. Plants escape the influence of seasonal adversity by undergoing senescence of its
organs. Leaf fall in deciduous trees reduces the rate of transpiration to survive under
adverse conditions.
Abscission

Shedding of leaves, flowers and fruits is called abscission. Abscission is distinct in
deciduous trees and shrubs. In autumn, all the leaves of deciduous plants fall, at about the
same time giving the plants a naked appearance. In evergreen plants there is gradual
abscission of leaves. The older leaves fall while new leaves are developed continuously
throughout the year. In most of the herbaceous species, however the leaves are not shed even
after they die. In many cases leaves are retained in withered dry condition even after the
whole shoot is dead.

Abscission is a complex physiological process. During abscission, the colour of the
leaves, flowers and fruits changes due to degradation of chlorophyll and the synthesis of
anthocyanin pigment.

Leaf abscission takes place at the base of the petiole. The site of abscission is internally
marked by a distinct zone called abscission zone. This zone is made up of one or more layers

of cells arranged transversely across the petiole base. This is called abscission layer. The



abscission zone is pale or brown in colour. The cells of the abscission layer separate from
each other due to the dissolution of middle lamellae and the primary cellulose walls under the
influence of the activity of enzymes, pectinase and cellulase.

At this stage, the petiole remains attached to the stem by vascular elements only. But
due to its own weight and the wind force, the leaf is detached from the stem. The broken
vascular elements are soon plugged with tyloses or gums. Wound healing in cells proximal to
the breaking point involves formation of a corky layer that protects the plant from pathogen
invasion and excess water loss. Suberin and lignin are synthesized during healing.

Several environmental factors such as drought and N deficiency promote abscission.
Auxin is synthesized in growing leaf blades and it strongly retards senescence and abscission.
Abscission starts when the amount of auxin begins to decrease. Cytokinins and gibberellins
arriving from the roots also delay senescence and abscission. Abscission is caused by the
formation of cell wall degrading enzymes in the abscission zone, due to ethylene production.
Significance of Abscission

1. It helps in diverting water and nutrients to the young leaves

2. Itis a self pruning process through which fruits and injured organs are shed from the

parent plant.

3. It helps in disseminating fruits and vegetative propagates.

4. Abscission serves as function in removing plant parts containing waste materials.





