Transport in Plants

i. What is Transport in Plants?

Just like a big city needs roads and pipes to move food, water, and waste, plants
need a system to move essential substances to all their parts.

Definition: Transport in plants is the process by which plants absorb water,
minerals, and food and distribute them throughout the plant body, from the
roots to the stem, leaves, flowers, and fruits.

Why is it important?
e Water: Needed for photosynthesis (making food) and to keep the plant firm.
e Minerals: Nutrients from the soil needed for healthy growth.

e Food (Sugar): Made in the leaves during photosynthesis, it provides energy for
all parts of the plant to live and grow.

The Plant's Transport System: Vascular Tissues

Plants have a network of special tubes called vascular tissues. These tissues are like
the plant's plumbing system. The two main types are Xylem and Phloem.

A. Xylem (The Water Pipe)
e Function: Transports water and dissolved minerals.

e Direction of Flow: One-way only. From the roots UP to the rest of the plant
(stem and leaves).

e Analogy: Think of xylem as a set of drinking straws bundled together, sucking
water up from the soil.

e Structure: Made of dead, hollow cells that form a continuous tube.
B. Phloem (The Food Pipe)
e Function: Transports food (a sugar called glucose) made in the leaves.

e Direction of Flow: Two-way. From the leaves (the source) UP or DOWN to all
other parts of the plant that need energy (the sink), like roots, fruits, and
flowers.

e Analogy: Think of phloem as a food delivery service, taking food from the
kitchen (leaves) to every room in the house (the rest of the plant).

e Structure: Made of living cells.
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Vascular Bundles: Xylem and phloem are usually found together in groups called
vascular bundles. In a tree trunk, xylem forms the wood, while phloem is part of the
bark.
ii. Key Processes in Plant Transport

A. Transport of Water and Minerals (The Upward Journey)

This happens in three main steps:
Step 1: Absorption by Roots

e The roots have tiny, hair-like structures called root hairs.

e These root hairs increase the surface area, allowing the plant to absorb more
water and minerals from the soil.

e Water enters the roots through a process called osmosis (the movement of
water from an area of high concentration to low concentration).

Step 2: Upward Movement through Xylem
e Once inside the root, water and minerals travel into the xylem tissue.

e The xylem forms a continuous pipe from the roots, up the stem, and into the
leaves.

Step 3: Transpiration (The Engine)

e Definition: Transpiration is the loss of water from the plant in the form of
water vapor.

e This mainly happens through tiny pores on the underside of leaves called
stomata.

e How it works: As water evaporates from the leaf's surface, it creates a suction
pull, like sipping on a straw. This pull, called the transpirational pull, is strong
enough to pull the entire column of water up the xylem from the roots.

B. Transport of Food (Translocation)

e Definition: The process of moving food (sugar) from the leaves to other parts of
the plant through the phloem is called translocation.

e Source: The part of the plant that produces food (usually the leaves).

e Sink: The part of the plant that uses or stores food (e.g., roots, fruits, growing
tips).

e The food can move up to a developing flower or down to the roots for storage.
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iii. Key Points and Important Terms
e Xylem: Tissue that transports water and minerals up from the roots.
e Phloem: Tissue that transports food (sugar) from the leaves to all plant parts.
e Vascular Bundle: A strand of conducting tissues (xylem and phloem) in a plant.

e Root Hairs: Tiny extensions of root cells that increase surface area for water
absorption.

e Osmosis: The movement of water across a membrane from a high to a low
concentration area.

e Transpiration: The evaporation of water from the leaves (through stomata),
which pulls more water up the xylem.

e Stomata: Tiny pores on the surface of a leaf through which gases (like CO,) and
water vapor pass.

e Translocation: The movement of food through the phloem from a source to a
sink.

e Source: Where food is made (leaves).

e Sink: Where food is used or stored (roots, fruits, flowers).

iv. Common Misconceptions and Clarifications

Misconception Clarification

"Plants drink water Plants absorb almost all their water through

through their leaves their roots. Water leaves the plant through

when it rains". the leaves via transpiration, it doesn't enter
there.

"Xylem and Phloem do | They have very different jobs. Xylem =
the same job". Water Up. Phloem = Food Up & Down.

"Transpiration is just While excessive water loss can be harmful,
sweating and is bad for | transpiration is a vital process. It is the

the plant". "engine" that powers the movement of
water up the plant.

"Food made in the Food travels to any part of the plant that

leaves only travels needs energy (a "sink"). This can be down

down to the roots". to the roots for storage, or up to new

leaves, flowers, or fruits to help them grow.
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v. Detailed Examples with Solutions
Example 1: The Celery Stalk Experiment
Problem: How can you prove that water travels up a plant's stem?
e Procedure:
1. Take a fresh stalk of celery with leaves.

2. Placeitin a glass of water mixed with a few drops of dark food coloring
(e.g., blue or red).

3. Leave it for a few hours or overnight.

e Observation: The leaves and the small tubes inside the celery stalk will turn the
color of the water. If you cut the stalk, you will see small colored dots.

e Solution/Explanation: The colored dots are the xylem tubes. This experiment
visually demonstrates that the xylem transported the colored water up the
stem to the leaves, proving its function.

Example 2: Why do plants wilt on a hot, sunny day?

e Problem: A well-watered plant starts to droop and look limp on a very hot
afternoon. Why?

e Solution/Explanation: On a hot day, the rate of transpiration (water loss from
leaves) becomes very high. The plant is losing water faster than its roots can
absorb it from the soil. This loss of water from the plant's cells causes them to
lose their firmness, and the plant wilts.

vi. Practice Problems with Step-by-Step Solutions
Problem 1: Fill in the Blanks
1. The tissue that transports water in plants is called

2. The loss of water vapor from leaves is known as

3. Food is transported from the leaves to other plant parts through the

Solution 1:
1. The tissue that transports water in plants is called xylem.

2. The loss of water vapor from leaves is known as transpiration.

3. Food is transported from the leaves to other plant parts through the phloem.
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Problem 2: A plant's leaves are accidentally coated in a thick layer of grease, blocking
the stomata. What two major problems will the plant face?

e Step 1: Identify the function of stomata. Stomata are pores that allow for gas
exchange (taking in Carbon Dioxide, releasing Oxygen) and transpiration
(releasing water vapor).

e Step 2: Analyze the effect of blocking the stomata. If the stomata are blocked,
these two processes cannot happen.

e Step 3: State the first problem. The plant cannot take in Carbon Dioxide (CO,).
CO; is essential for photosynthesis. Without it, the plant cannot make its own
food.

e Step 4: State the second problem. The plant cannot transpire. Transpiration is
the engine that pulls water up from the roots. Without transpiration, the
transport of water and minerals to the leaves will slow down or stop.

Solution 2:

1. No Photosynthesis: The plant will not be able to take in carbon dioxide, so it
cannot make food.

2. No Water Transport: The process of transpiration will stop. This means the
"suction pull" that draws water up the xylem from the roots will be gone, and
the leaves will not get the water they need.

vii. Summary of Main Concepts
e Plants have a transport system to move water, minerals, and food.
e This system is made of two vascular tissues: Xylem and Phloem.
e Xylem carries water and minerals UP from the roots in a one-way flow.

e Phloem carries food (sugar) from the leaves UP and DOWN to all parts of the
plant.

e Transpiration (water loss from leaves) is the main force that pulls water up the
xylem.

e Translocation is the movement of food through the phloem from a source (like

leaves) to a sink (like roots or fruits).




