Class 11 JEE Biology

THE LEAF

Aleaf, avital component of a plant's anatomy, is a lateral structure that typically exhibits a flattened morphology
and is situated on the stem. Its emergence occurs at the node, where it harbors a bud within its axil. The
developmental origin of a leaf traces back to the shoot apical meristem and follows an acropetally arrangement
along the stem. Among the various plant organs, leaves stand out as the most significant for the process of
photosynthesis, wherein they play a central role in harnessing sunlight and converting it into vital energy for
the plant's sustenance.

Leaf (Phyllo podium) is Divided into 3 Main Parts:-
e Leaf base (Hypo podium) - The part of leaf which is attached to stem is known as leaf base. Sheathing

leaf base is found in monocots. In monocots. The leaf base expands into a sheath covering the stem
partially or wholly. Pulvinus leaf bases are found in some legume plants. Swollen leaf base is known as
pulvinus leaf base.

e Petiole (Monopodium) - The part of leaf connecting the lamina with the branch or stem is known as
petiole. Petiole or stalk containing leaves are known as petiolate leaves and when petiole or stalk is
absent then leaves are called sessile. In Eichhornia petiole swells up and in Citrus it is winged. The
petiole helps hold the blade to light. Long thin flexible petioles allow leaf blades to flutter in wind,
thereby cooling the leaf and bringing fresh air to leaf surface.

e Lamina (Leaf blade = Epipodium) - It is a broad and green flattened part of leaf. Its main functions are

photosynthesis and transpiration.
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Fig. : Parts of a typical leaf

Venation

Within the leaf structure, the lamina, also known as the leaf blade, encompasses a network of veins and veinlets.
The spatial organization of these veins and veinlets within the lamina is referred to as venation. Venation
essentially provides a discernible pattern, outlining the distribution or arrangement of veins and veinlets across
the leaf blade. This critical aspect of leaf anatomy manifests itself in two distinct ways:
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e Reticulate: The veinlets are irregularly distributed in lamina and form a network. E.g. Dicot plants.
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Fig. : Reticulate venation
e Parallel: The veins run parallel to one another and reticulations are absent. E.g. Monocot plants.
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Fig. : Parallel venation

Types of Leaves
Different types of leaves which exist in nature are:

e Simple leaf: The "simple leaf" is a classification of leaves characterized by a specific structural
composition. In the case of a simple leaf, the leaf blade remains whole, without any division. Even if
there are incisions or cuts in the leaf, these incisions do not reach or touch the midrib, which is the
central vein running along the length of the leaf. Another defining feature of a simple leaf is the
presence of a bud situated at the axil of the petiole.

Fig. : Simple leaves (A to D)
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Compound leaf: A "compound leaf” is a specific type of leaf structure characterized by the complete
division of the lamina or leaf blade into distinct leaflets. In contrast to simple leaves, compound leaves
have incisions that extend to the midrib. While a bud is present in the axil of the petiole, it is notably
absent in the axil of the individual leaflets.

Pinnately Compound Leaf: In a pinnately compound leaf, the midrib takes on the role of a common axis
known as the rachis. Multiple leaflets are arranged along this rachis. A classic example of a plant with
pinnately compound leaves is the Neem tree.

Fig. : Compound leaves : Pinnately compound leaf

Palmately Compound Leaf: In a Palmately compound leaf, the leaflets are attached to a central point,
specifically at the tip of the petiole. The tip of the petiole forms a cluster or bunch that bears all the
leaflets. This type of compound leaf is exemplified by plants like silk cotton.

Fig. : Compound leaves : Palmately compound leaf

Phyllotaxy
Phyllotaxy refers to the arrangement pattern of leaves on a stem or its branches, a crucial aspect that ensures
optimal exposure to sunlight for each leaf. This arrangement can be categorized into three main types:

Alternate Phyllotaxy: In the case of alternate phyllotaxy, a single leaf is positioned at each node in an
alternating pattern. Examples of plants exhibiting alternate phyllotaxy include the China rose (shoe
flower), mustard, and sunflower. This arrangement ensures a spaced-out distribution of leaves along
the stem, preventing overcrowding and facilitating individual exposure to sunlight.

Opposite Phyllotaxy: Opposite phyllotaxy is characterized by the emergence of a pair of leaves at each
node, positioned on opposite sides. Leaves in this arrangement typically lie directly across from each
other at every node. Notable examples of plants with opposite phyllotaxy include guava and Calotropis.
This pattern optimizes sunlight capture and distribution, with pairs of leaves working together to
maximize exposure.
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Fig. : Different types of phyllotaxy: A. Alternate, B. Opposite, C. Whorled
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e  Whorled Phyllotaxy: Whorled phyllotaxy involves the emergence of more than two leaves at each node,
forming a distinct whorl or circle. The leaves in one whorl alternate with those in the successive whorl,
creating an arrangement that ensures every leaf receives maximum sunlight exposure. Plants such as
Alstonia and Nerium exemplify whorled phyllotaxy. This pattern is especially effective in capturing
sunlight efficiently, contributing to the plant's overall photosynthetic performance.

Modification of Leaves

Leaves typically serve essential roles in processes like photosynthesis, transpiration, and gaseous exchange.
However, in environments with unfavorable conditions, leaves undergo modifications to fulfill alternative
functions such as storage, protection, support, and defense. Various types of leaf modifications include:

e Leaf Tendrils: Certain plants exhibit leaves that transform into long, slender, thread-like structures
known as tendrils. Sensitive to touch, tendrils coil around a support upon contact, aiding climbing
plants in their ascent. The primary function of leaf tendrils is to provide support, and examples of
plants showcasing this modification include peas and sweet peas.

Leaflet tendril

Fig. : Leaflet tendrils of garden pea

e Leaf Spines: Plants like Aloe and cacti undergo leaf modifications resulting in small, sharp-pointed
structures known as leaf spines. Apart from reducing transpiration, these spines act as a defense
mechanism, protecting the plants from browsing animals.
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Leaf spines

Fig. : Leaf spines : Cactus

e Storage Organs: In plants like onions and garlic, fleshy leaves undergo modification to store food,
serving as storage organs. This adaptation allows these plants to store essential nutrients within their
leaves.

e Phyllodes: Certain plants, exemplified by Australian Acacia, feature small, short-lived leaves. In these
instances, petioles undergo modification, forming flat, green-colored leaf-like structures known as
phyllodes. Phyllodes perform the crucial function of photosynthesis in these plants.

Phyllode
(Petiole)

Fig. : Phyllode

e Modified Leaves in Insectivorous Plants: Leaves of insectivorous plants, including the pitcher plant and
Venus flytrap, undergo specialized modifications. The pitcher, for instance, is adapted to trap insects,
and these plants derive nutrients by digesting the insects captured within the pitcher structure.
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Fig. : Leaf pitchers (A : Sarracenia, B : Nepenthes)
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