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SEED SCIENCE OVERVIEW:

In this project, you'll get to watch the entire life cycle of a pea plant—from seed to
sprout to full-grown plant! You'll plant your own seed, take care of it with water from a
mini rain cloud and light from a grow lamp, and watch it grow through a special
root-viewing window. Along the way, you'll learn what makes a plant a plant, how
photosynthesis works, and what farmers and gardeners do to help plants grow strong
and healthy.

/\ SAFTEY WARNINGS:

Please read all safety warnings before use.
» Choking Hazard - This kit contains small parts. Not suitable for children under 6 years
of age or any individual who may place non-food items in their mouth.

« Keep water away from power sockets and electrical plugs at all times. Water and
electricity are a dangerous mix and can cause shocks, fires, or injury. Always handle
electrical items with dry hands and in a dry area.

* Adult Supervision Required — An adult must be present during assembly and use.




PARTS I

Clear Acrylic

I 15 uel
OO0 o

OOOSOS
SN |
Mo asiay a” a E;J

Sy S

ST B

SO

Wzl |
‘////-—\“;_:‘--, // R, —

{ N K= [ il —
LA UUS

(7@ WANAWA S

Disclaimer: Colors and parts may vary slightly from those shown in images or instructions, depending on available materials. All variations function the
same and do not affect the performance or assembly of the kit.
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NOTE: If any wooden pieces are hard to remove, use a blunt tool to carefully punch them out, and

ask an adult for help if needed. Use the sanding stick included in your kit (it looks like a small nail file)

to smooth out any rough edges or spots where pieces don't fit together easily. Just find the tight spot
\and gently sand the edge until it fits just right.
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Fill with water
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/ If you enjoyed this STEM Kit, check out some of our other Kits! \
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TERMINOLOGY I

Germination - the beginning growth of a seed into a seedling

Seedling - a young plant, grown from a seed
Sprout - a part of a plant that has just begun to grow

Agriculture - the science or art of cultivating the soil, growing crops, or raising
livestock.

Sustainable - making sure the needs of the current generation are fulfilled, without
putting future generations at risk, and while also maintaining a balance between the
environment, the economy, and personal well-being.

Irrigation - the application of water to soil through the use of pumps, tubes, and/or
hoses.

Photosynthesis - the process by which plants, and some other organisms, take in
water and carbon dioxide, and convert it into food when exposed to sunlight

Pollination - The process of transferring pollen from the male portion of the flower
(anther) to the female portion of the flower (stigma).

Pollen - a fine dust produced by plants that is carried to other plants of the same
kind by the wind or by insects, so that the plants can reproduce

Roots - the underground parts of a plant, without leaves, that absorb water and
minerals, stores food, and keeps the plant in place

Stem - main stalk of a plant that grows buds and shoots, and usually grows above
ground

Calyx - the green outer part of a flower, consisting of sepals

Leaves - the often green, blade-like structure, at the end of a stem, on a vascular
plant.

Bud - A small portion of a plant that develops into a flower, leaf, or shoots.
Anther - portion of the stamen that contains pollen.

Chlorophyll - green material that allows plants to create their food through the
conversion of carbon dioxide

Angiosperms - any plant that produces flowers, fruits, and seeds.

Gymnosperms - a close relative of angiosperms, these are plants that produce
seeds, but no fruit or flowers.



WHAT IS A PLANT?

A plant is a living organism. Plants grow, develop, and reproduce. Nearly all
plants make their food through a process called photosynthesis. Although there
are many types of plants, there are two main categories they may fall into
vascular plants and nonvascular plants. Vascular plants contain tissues that
transport materials through the plant, such as water. Vascular plants can be
broken up into three groups: angiosperms, gymnosperms, ferns, and
lycophytes. Angiosperms are plants that produce seeds, flowers, and fruits.
Gymnosperms are plants, close relatives of angiosperms, that produce seeds,
but no flowers or fruits. Ferns and lycophytes are woody plants that do not
produce seeds, flowers, or fruits. Nonvascular plants are typically small and use
diffusion and osmosis to transport material through the plant. An example of a
nonvascular plant would be moss. Nearly all land plants are rooted in one
location - some can direct their leaves toward sunlight and some can respond to
touch.
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e PLANT STRUCTURE

Each portion of a plant has a specific task to keep it alive.

Stem Vascular plants typically consist of three main parts: the
leaves, the stem, and the roots. The leaves of a plant can

collect sunlight and carbon dioxide. The stem of a plant is

the main portion. It supports the plant, and the tissues

g Brench inside it are used to transport nutrients and material

Ground level "

—Roots throughout the plant. The roots of a plant keep it in one
et place and sturdy. Roots also soak up nutrients and water

Parts of a plant from the soil.



PHOTOSYNTHESIS

Plants get their energy, in the form of sugar, from a process called photosynthesis.
Photosynthesis is a process that takes solar energy (sunlight), water, and carbon
dioxide and converts it into sugars (glucose) and oxygen. The chemical process of
photosynthesis occurs in a plant’s chloroplasts. Chloroplasts are within the plant’s
cells and contain chlorophyll, a light-absorbing chemical. Plants will often link
together molecules of glucose and store them as starch. Starch is a very important
form of energy. The process of photosynthesis doesn't just give the plant the energy
it needs to grow, but it also is the basis for our food chain.

When the ingredients for photosynthesis are unavailable, plants will use the
products of photosynthesis to go through a process called cellular respiration.
Cellular respiration takes oxygen and glucose to create high-energy molecules.
These molecules are used so that the plant may do the work it needs to live. The
product of cellular respiration is carbon dioxide (CO2) and water (H20). These
products must be able to move in and out of the plant. In young plants, these
products are released through pores on the underside of the leaves, called
stomates. On some other plants, these products move through sponge-like layers of
cells called lenticels.

No matter whether it be photosynthesis or cellular respiration, there are always
ingredients needed, products created, and the drive to keep the plant growing and

developing. : . —
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PLANT LIFE CYCLE

Plants have four main life stages.

1. Germination

2. Growth

3. Reproduction

4. Pollination
Each stage provides the plant with what it needs to complete
its life cycle.

The germination stage is when the seed begins to sprout from
the soil. The roots are beginning to develop, and the stem and

leaves are starting to grow.

The next stage, the growth stage, focuses on the sprout
developing into an adult plant. A good portion of the plant’s
life is spent in this cycle, as it matures.

Once it reaches its adult size, it is time for the reproduction
stage. During this stage, the plant will release pollen, which
contains the male reproductive cells. These reproductive cells
are located on the male portion of the flower, called the
stamens.

As the pollen is released, it travels by wind or by insect (such as
a bee), to reach the female reproductive cells. The female
portion of the plant is called the pistil. This movement of pollen
to reach the female reproductive cells is called pollination.

Once the male and female reproductive cells meet, fertilization
occurs, creating a zygote. Once the zygote matures, it will
become a seed, and eventually be released by the plant, to
create a new plant. Some plants do not participate in the
pollination stage and their whole life cycle at the reproduction
stage. These plants grow a new root system or shoot, making a
clone of themselves as a new plant.
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AGRICULTURAL PRACTICES

IRRIGATION is when water is applied to an area through the use of tubes, pumps, or sprayers.
This technique for watering crops is used in areas where there is either little to no rain, an area
is going through a drought, or the area is dry. Irrigation practices are good for other areas as
well, as farmers may only get a certain amount of water, and must use it wisely. The sources of
water used in irrigation practices includes. rivers and lakes, springs and wells, and even treated
wastewater. There are multiple types of irrigation practices, like surface irrigation, where the
water is moved by gravity, or center pivot irrigation, where water is distributed through

sprinklers, on top of towers, where they then move in a circular motion.

SUSTAINABLE AGRICULTURE is a type of agriculture that seeks to preserve the environment,
use the Earth’s resources wisely, and improve overall soil quality. Sustainable agriculture also
seeks to improve profitable farm income, improve farm families and communities, and
increase the production of human food and fiber needs. Each practice seeks to create a system
for plant and animal production that will meet certain long-term goals. These long-term goals
include providing enough agricultural products to meet demand and need, environment
protection and expansion of the natural resource supply, and keeping up with the promotion

of the agricultural economy.
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How Unbe-leaf-able! Pea Plant Growth

Draw the growth of your plants!
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Circle the three things a plant needs to complete photosynthesis.

Soil Oxygen Water Glucose
Sunlight Carbon Dioxide Nitrogen Love
Fertilizer Air Dirt Grass

Put the life cycle stages of a plant in order.
___Seed germination ___ Pollination ___ Reproduction  ___ Growth

List an example of a pollinator.




VISUAL FLOWER LABELING

PISTIL STAMEN
The FEMALE parts The MALE parts
of the flower of the flower
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