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Transport in Plants and Animals

Efficient transport systems are essential for plants and animals to move water, nutrients, and
gases throughout their bodies. In plants, the vascular system comprises the xylem and
phloem, while animals rely on the circulatory system, which includes the heart, blood, and
blood vessels.

Transport in Plants

Xylem and Water Transport:

1. Xylem Structure: Xylem vessels are long, tube-like structures made of dead cells. Their
walls are lignified, providing strength to withstand pressure changes as water moves through
the plant..

Function: The xylem transports water and dissolved minerals from the roots to the leaves.

Mechanism of Water Transport:
Root Pressure: Water absorbed by root hairs creates upward pressure.

Capillary Action: Water molecules climb up the narrow xylem tubes due to cohesion (water
molecules sticking together) and adhesion (water molecules sticking to xylem walls).
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Transpiration Pull: The evaporation of water from leaf surfaces creates a negative pressure
that pulls water up the xylem.
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2.Phloem and Translocation:

Phloem Structure: Phloem tissue consists of sieve tubes and companion cells. Unlike xylem,
phloem cells are alive and lack lignification.

Function: The phloem transports sugars (mainly sucrose) and other organic compounds from
the leaves (where they are synthesized) to other parts of the plant, including roots and
growing tissues. This process is called translocation.

Mechanism of Translocation:

Source and Sink: Sugars move from a “source” (where they are produced, like leaves) to a
“sink” (where they are stored or used, like roots or fruits).

Pressure Flow Hypothesis: High sugar concentration in source cells draws in water by
osmosis, creating pressure that pushes the sugars toward the sink.
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3.Transpiration:

Definition: Transpiration is the loss of water vapor from the aerial parts of a plant, primarily
through stomata in the leaves.

The small openings on the
underside of leaves are
called stomata

Factors Affecting Transpiration:
Light Intensity: More light opens stomata for photosynthesis, increasing transpiration.
Temperature: Higher temperatures increase evaporation rates, boosting transpiration.

Humidity: Low humidity speeds up transpiration as there’s a greater water vapor
concentration gradient.

Wind: Increased airflow removes water vapor around the leaf, enhancing transpiration.
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Importance of Transpiration:
Cooling: Transpiration helps cool the plant.

Mineral Transport: As water moves up through the plant, minerals from the soil are
transported to the leaves.

Maintains Turgor Pressure: Essential for keeping plant cells turgid, which supports structural
rigidity.

Human Circulatory System

1.The Heart:

Structure: The heart is a muscular organ with four chambers: two atria (upper chambers) and
two ventricles (lower chambers).

Heart Anatomy
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Blood Flow Pathway:

Right Side: Deoxygenated blood from the body enters the right atrium, moves to the right
ventricle, and 1s pumped to the lungs via the pulmonary artery for oxygenation.

Left Side: Oxygenated blood returns to the left atrium, moves into the left ventricle, and is
pumped out through the aorta to the rest of the body.

Valves: The heart contains valves (tricuspid, bicuspid/mitral, and semilunar) that prevent the
backflow of blood.
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Cardiac Cycle: The rhythmic contraction and relaxation of the heart muscles pump blood

through the body, regulated by electrical impulses in the pacemaker cells.

2 Blood:
Components of Blood:

Red blood cells

Red Blood Cells (RBCs): Contain hemoglobin, which binds to oxygen for transport.

White Blood Cells (WBCs): Protect the body by fighting infections.

Platelets: Assist in blood clotting to prevent excessive bleeding.

Plasma: The liquid portion of blood that transports nutrients, hormones, waste products, and
antibodies.

Functions of Blood:

Transport: Blood transports oxygen, carbon dioxide, nutrients, hormones, and waste products.
Protection: White blood cells and antibodies in plasma help defend against pathogens.
Regulation: Blood helps regulate body temperature and pH balance.

3 Blood Vessels:

Types of Blood Vessels:

Arteries: Carry blood away from the heart to tissues. They have thick, muscular walls to
withstand high pressure.

Veins: Return blood to the heart. Veins have thinner walls and valves to prevent backflow.
Capillaries: Microscopic vessels that connect arteries and veins, facilitating exchange
between blood and tissues.
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Circulatory Routes:
Systemic Circulation: Blood flow between the heart and the body.
Pulmonary Circulation: Blood flow between the heart and the lungs for oxygenation.

Differences Between Arteries, Veins, and Capillaries

1.Arteries:

Structure: Thick muscular and elastic walls to handle high blood pressure.

Function: Carry oxygenated blood (except the pulmonary artery) from the heart to body
tissues.

Blood Pressure: High pressure due to the heart’s pumping action.

2.Veins:

Structure: Thinner walls, larger lumen, and valves to prevent backflow.

Function: Carry deoxygenated blood (except the pulmonary vein) from tissues back to the
heart.

Blood Pressure: Lower pressure, as blood moves back to the heart with less force.

3.Capillaries:

Structure: Very thin walls (one cell thick) to allow easy exchange of materials.
Function: Site of nutrient, gas, and waste exchange between blood and tissues.
Blood Pressure: Low pressure, facilitating slower blood flow for effective exchange.

Transport in plants is essential for moving water, minerals, and sugars to various parts of the
plant. The xylem and phloem act as the main vascular tissues, with transpiration aiding in
water movement and temperature regulation. In animals, the circulatory system is a complex
network that circulates blood through the body, delivering essential nutrients and oxygen, and
removing waste. The heart, blood, and blood vessels (arteries, veins, capillaries) play vital
roles in maintaining homeostasis and ensuring survival by transporting substances to and
from cells efficiently.

Conclusion

The transport systems in both plants and animals are specialized for their unique needs and
structures. In plants, the vascular system supports growth and photosynthesis by moving
water, minerals, and nutrients, while in animals, the circulatory system provides a rapid and
controlled means of distributing oxygen, nutrients, and waste products. Understanding these
systems reveals the intricate adaptations that enable life to flourish in diverse environments,
emphasizing the interdependence of structure and function in biology.



