How Do Plants Get Food for their Growth?

i. The Plant's Amazing Ability

Have you ever wondered why we need to eat, but plants don't? It's because
plants are like expert chefs! They don't need to find food; they make their own.
This process is the foundation of almost all life on Earth.

e Definition: Plants are autotrophs (from Greek auto = self, troph =
nourishment), meaning they produce their own food. Animals, including

humans, are heterotrophs, meaning we must consume other organisms for
food.

e The process plants use to make their own food is called Photosynthesis.

What is Photosynthesis?

Photosynthesis is the chemical process by which green plants, algae, and some
bacteria use energy from sunlight to convert carbon dioxide and water into
glucose (their food) and oxygen.

The Chemical Equation of Photosynthesis:

It's like a recipe. You have ingredients (reactants) and you get finished dishes
(products).

e In Words: Carbon Dioxide + Water ---(in the presence of Sunlight &
Chlorophyll)---> Glucose (Sugar) + Oxygen

¢ In Chemical Symbols: 6CO; + 6H,0 ---(Sunlight & Chlorophyll)---> C¢H1,06 + 60,

ii. Key Points & Important Terms: The 'Ingredients' for Photosynthesis
For photosynthesis to happen, a plant needs four essential things:
Sunlight:

e Role: The primary energy source. Think of it as the "power" for the plant's food
factory.

e How it's used: The energy from sunlight is captured and used to split water
molecules and combine them with carbon dioxide to make glucose.

e Water (H,0):

o Role: A key reactant (ingredient).
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o How the plant gets it: Water is absorbed from the soil by the plant's roots.
It then travels up the stem to the leaves through a system of tubes called

the xylem.
e Carbon Dioxide (CO,):
o Role: The second key reactant. This provides the carbon atoms to build the
glucose molecule.
o How the plant gets it: Carbon dioxide is a gas present in the air. It enters
the leaf through tiny pores, mostly on the underside, called stomata.
e Chlorophyll:

o Role: The "magic ingredient" that makes photosynthesis possible. It is a
green pigment that absorbs and traps sunlight energy.

o Where it's found: Chlorophyll is located inside special cell parts called
chloroplasts. These chloroplasts are the actual "kitchens" or "factories"
where photosynthesis takes place. The green color of leaves is due to the

presence of chlorophyll.

iii. Detailed Examples: What Happens to the Food (Glucose)?

The glucose (CsH1206) that a plant produces is a type of sugar. It's the plant's
energy-rich food. The plant uses this glucose in three main ways:

e Example 1: For Inmediate Energy

o Process: Just like we burn food for energy to run and play, plants use
glucose for energy to grow, repair cells, and carry out life functions. This
process is called respiration.

o Solution: A growing seedling uses the glucose it makes to push its stem

upwards and its roots downwards.
e Example 2: For Growth and Building Materials

o Process: Glucose molecules can be joined together to form more complex

substances like cellulose.

o Solution: Cellulose is the tough material that builds the plant's cell walls,
making the stem strong and the leaves firm. This is how a plant gets bigger.
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e Example 3: For Storage

o Process: When a plant makes more glucose than it needs, it stores the
extra energy for later use. It converts the glucose into starch, which is
more compact and stable for storage.

e Solution:
o A potato is a swollen underground stem (tuber) packed with starch.

o Rice and wheat grains are seeds filled with starch to nourish the new plant
embryo.

o Acarrot is a root that stores sugars for the plant's future use.

iv. Common Misconceptions and Clarifications

Misconception Clarification

"Plants get their food False. Plants get water and mineral

from the soil". nutrients (like nitrogen and phosphorus)
from the soil, which are like vitamins.
Their actual food (energy/sugar) is made
in the leaves through photosynthesis.

"Photosynthesis is how | False. Photosynthesis is food-making.
plants breathe". Plants "breathe" through a process
called respiration, where they use
oxygen to break down glucose for energy
(this happens day and night).
Photosynthesis only happens in the light.

"All parts of a plant can | False. Only the green parts of a plant,
perform mainly the leaves and sometimes green
photosynthesis". stems, can perform photosynthesis
because they contain chlorophyll. Roots
are typically underground, in the dark,
and have no chlorophyll.

"Plants only release False. While plants are net producers of
oxygen; they don't use | oxygen, they also use oxygen for their
it". own respiration, just like animals do.
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v. Practice Problems with Step-by-Step Solutions

Problem 1: A plant is placed inside a sealed glass box in a sunny room. What will
happen to the amount of Carbon Dioxide and Oxygen inside the box over a few
hours?

e Step 1: Identify the process. Since the plant is in a sunny room, it will be
performing photosynthesis.

e Step 2: Recall the 'ingredients' and 'products' of photosynthesis.
Photosynthesis uses Carbon Dioxide (CO,) and produces Oxygen (O,).

e Step 3: Apply this to the sealed box. The plant will take in the Carbon Dioxide

from the air inside the box. At the same time, it will release Oxygen into the air
inside the box.

e Solution: The amount of Carbon Dioxide inside the box will decrease, and the

amount of Oxygen will increase.Problem 2: Why do the leaves of most plants
die and fall off in the autumn? Think about the 'ingredients' for photosynthesis.

e Step 1: List the ingredients for photosynthesis. Sunlight, Water, Carbon
Dioxide, Chlorophyll.

e Step 2: Consider how autumn affects these ingredients. In autumn, the days
get shorter and the sunlight is weaker. It also gets colder, and the ground may
freeze, making it hard for roots to absorb water.

e Step 3: Connect this to the plant's function. With less sunlight and water
available, the plant cannot perform photosynthesis efficiently. The chlorophyll
breaks down (which is why leaves change color), and the plant sheds its leaves

to conserve energy and water during the winter.

e Solution: In autumn, there is less sunlight and it is harder for the plant to get
water. Since these are essential for photosynthesis, the leaves (the food-
making factories) are no longer useful and the plant sheds them to survive the
winter.

vi. Summary of Main Concepts
e Plants are autotrophs; they make their own food.
e The food-making process is called photosynthesis.

e The "recipe" for photosynthesis is: Carbon Dioxide + Water --(Sunlight &

Chlorophyll)--> Glucose + Oxygen.
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Photosynthesis primarily occurs in the leaves, inside organelles called

chloroplasts.

Chlorophyll is the green pigment that traps sunlight energy.

The food produced (glucose) is used for immediate energy (respiration),

growth (cellulose), and storage (starch).

Photosynthesis is vital for all life, as it produces the food that forms the base of

most food chains and releases the oxygen we breathe.




