
Propagating Plants Sexually

WORKING with seeds can be fun. Seeds come in

many different shapes, sizes, and colors. Although

seeds may appear lifeless, when given the right conditions

they spring to life.

Objective:

� Describe the process of propagating plants

sexually.

Key Terms:

�

Sexual Propagation of Plants

Many important horticultural

crops are grown from seed. Flori-

culture crops, including bedding

plants and flowering potted

plants, are propagated from

hybrid seed. Most vegetables are

started as seeds. In the land-

scape/nursery industry, many

trees and shrubs are produced

from seed.

Seeds are used as a means to

discover new cultivars. For exam-

ple, seeds may be collected from

trees that exhibit potential in

terms of desirable characteristics.
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FIGURE 1. Millions of plants are propagated annually in the floriculture

industry.



Sowing vast numbers of seeds allows breeders to select exceptional offspring. The exceptional

plants are then propagated asexually to maintain outstanding ornamental characteristics.

GERMINATION

The beginning of plant growth from seed is called

germination. During germination, the embryo

inside the seed changes into a developing seedling.

Germination is a complex process that begins when

the seed receives conditions favorable for the survival

of the developing seedling. The environmental condi-

tions important for germination include water, tem-

perature, oxygen, and sometimes light or darkness.

Environmental Conditions

Water

The first important step in germination is usually the absorption of water. Water enters the

seed by diffusion. The moisture triggers several important processes. Water causes the seed to

expand and creates pressure within the seed. This pressure, known as turgor, causes the seed

coat to rupture. The primary root, or radicle, emerges through the rupture and forms the root

system of the plant. Water stimulates the production of plant hormones that begin the process

of converting stored food into energy for the developing embryo. In addition, plant hormones

cause cells of the radicle to divide, allowing it to emerge from the seed to absorb water and

nutrients for the embryo.

Temperature

Seeds of different plant species germinate at different temperatures. Some plants require

very warm germination temperatures, and other plants require cool temperatures. The tem-

perature range is from 32° to 104°F. The optimal range for most horticultural plant seeds is

between 65° and 80°F.
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FIGURE 2. Moisture, temperature, oxygen, and

light are important for germination.

UNDER INVESTIGATION…

LAB CONNECTION: Turgor Pressure

The incredible force of turgor can be demonstrated by filling a mayonnaise or pickle jar half

full with beans. Add sand to the jar, and shake it to get even distribution. Add more sand until

the jar is completely full. Add as much water as possible to the jar. Place the jar on a tray or in a

shallow box and set aside. Within 30 to 60 minutes, results will be witnessed.

What do you think will happen? What purpose does turgor pressure play in seed germination?



Oxygen

All seeds need oxygen to germinate. The oxygen is necessary for cellular respiration.

Through cellular respiration, chemical energy held in the starches is released for the growth

and development of the embryo. Without sufficient oxygen, the embryo cannot develop. Wet

soil that prevents oxygen from reaching the seed can cause the death of an embryo or seedling.

Light or Darkness

Seeds of some plants need exposure to light before they will germinate. Some plant seeds

require darkness. Seeds of other plants are unaffected by light or darkness.

Dormancy Mechanisms

Some plants produce seeds that germinate immediately; others produce seeds that remain

dormant, perhaps for years, until the conditions are likely to result in the survival of the seed-

lings. Internal seed mechanisms are sometimes responsible for preventing seed germination

even when environmental factors appear optimal.

One mechanism is stratification, which is a required period of cold temperature before

germination. Stratification is common with plants that produce their fruit in the fall. In a natu-

ral setting, these types of plants receive the cold period during the winter months. If the seeds

of these plants germinated immediately upon release, they would die with the onset of cold

winter temperatures.

Scarification is a mechanism that prevents germination until the seed coat has been phys-

ically broken down. A tough, protective seed coat prevents diffusion of both water and oxygen

into the seed. The seed coat must be broken before germination can begin. Scarification occurs
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FIGURE 3. Seeds germinate when given the right conditions.



in many interesting ways. The seed coat can be worn away by acid produced in an animal’s

stomach, by soil microorganisms, by repeated freezing and thawing, and by mechanical stress

from being ground in the gizzard of a bird, being stepped upon, or being chewed.

SEED QUALITY

The quality of seed used is very important. Quality seed produces the desired plant and is

free of dirt, weed seeds, and chaff. Seed quality includes both viability and vigor. Viability is

the ability of seeds to germinate under optimal conditions. Quality seed should have high via-

bility, with a germination rate of more than 75 percent. Vigor is the ability of seeds to germi-

nate under less than optimal conditions and still produce healthy seedlings.

Seed Storage

Seed is stored in cool, dry con-

ditions to maintain viability and

vigor. Most seed is stored at tem-

peratures of around 40°F and at a

relative humidity of between 20

and 40 percent. No matter how

well seed is stored, its quality

decreases over time. Seed is tested

for percent germination and

labeled for the consumer. Many

state and federal laws regulate the

shipment and sale of seed.

INDIRECT SEEDING

Seeds can be planted indoors until they grow into seedlings that are then transplanted into

larger containers or to a permanent location outdoors. This is called indirect seeding. Seeds

are planted indoors to increase the length of the growing season, to increase production, and

for economy of space.

To sow seed indirectly, start with clean containers with drainage holes. Fill the containers with

germinating medium. Medium is the material in which plants are grown. A good germinating

medium is fine textured, has good water-holding capabilities, is well aerated, and provides sup-

port for the growing plants. Level the medium and moisten it before planting the seeds.

Sow the seed in rows, or shallow furrows, to reduce the spread of disease. When flats are

used, the rows should be about 2 inches apart. Plant the seeds closely at the approved depth,

and, if recommended, cover the seeds with medium.

Label each container with the seed variety and the date the seed was sown. Maintain the

proper temperature. The recommended temperature for most seed germination is between 65°

and 80°F. Water lightly from the top using a sprayer or mister. The water should be somewhat

warm or room temperature.
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FIGURE 4. Proper storage maintains seed viability and vigor.



Cover the containers with plastic covers, poly, or glass to maintain moisture level and

humidity. Remove the covering once the seeds start to germinate. Moisten the medium if it

approaches dryness.

Transplanting

Seedlings should be transplanted when the first true leaves are fully developed. When trans-

planting, care should be used in handling seedlings. Seedlings should be held only by their leaves

and not by their stems, which are easily bruised. For each seedling, make a hole with a dibble,

stick, or forefinger in the new location. Place the seedling in the hole at a depth slightly below the

former depth. Compress the medium lightly around the root and stem of the seedling.

After transplanting, seedlings should be watered and placed in the shade to help prevent

wilting. In a few days, move the plants to receive proper light intensity and water them to pro-

mote good root growth.

DIRECT SEEDING

Many flowers, vegetables, and grass seeds are planted directly into the soil outdoors in their

permanent location. In the greenhouse, seeds are sometimes planted right into the finish pot.

These methods are called direct seeding. Factors that should be considered when direct

seeding are site selection, seedbed preparation, planting date, planting depth and spacing, and

care of the seedlings.

The site should have sufficient light for the plants to grow. Best results are obtained when

the seedbed is prepared so that it is loose and fine textured. The soil should be well drained.

The seedbed should also be free of weeds, which compete with the seeds for sunlight, nutri-

ents, oxygen, and moisture.

The planting date is the date to plant seeds. It is determined by the soil temperature

required by the seeds for successful germination. Planting date is also influenced by the time of

maturity, harvest dates of vegetables, and peak bloom dates of flowers.

Seed should be sown at recom-

mended planting depths and with

recommended spacing. A general

rule, if the planting depth is

unknown, is to plant seeds at a

depth of three to four times their

greatest thickness. Spacing

between seeds is also important to

prevent overcrowding.

The seedbed should be kept

uniformly moist until the seed-

lings are established. Controlling

weeds, which compete for light,

nutrients, oxygen, and water, is

also important.
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FIGURE 5. Automated seeders sow seeds directly into plug trays. (Courtesy,

Greenhouse Product News)



Summary:

� The beginning of plant growth from seed is called germination. Germination is a
complex process that begins when the seed receives favorable conditions, including
water, temperature, oxygen, and sometimes light or darkness. Internal seed mecha-
nisms, such as scarification and stratification, are sometimes responsible for pre-
venting seed germination even when environmental factors appear optimal.

Quality seed has viability and vigor. Viability is the ability of seeds to germinate
under optimal conditions. Vigor is the ability of seeds to germinate under less than
optimal conditions and still produce healthy seedlings. Seeds are stored in cool, dry
conditions to maintain viability and vigor.

In a process called indirect seeding, seeds can be planted indoors until they grow
into seedlings that are then transplanted into larger containers or to a permanent
location outdoors. Direct seeding is a technique in which seeds are planted directly
into the soil outdoors in their permanent location or right into the finish pot.

Checking Your Knowledge:

� 1. What is seed germination?

2. What factors affect seed germination?

3. How do scarification and stratification differ?

4. What is the difference between viability and vigor?

5. How does indirect seeding compare with direct seeding?

Expanding Your Knowledge:

� Obtain a variety of seeds and plant them indirectly or directly. Give them the envi-
ronmental conditions to produce the best germination rates. Practice proper trans-
planting techniques.

Web Links:

� Seed Viability, Germination, and Vigor: Sorting Out the Terminology

http://floriculture.osu.edu/archive/feb97/seedterm.html

Sowing Perennial Plant Seed

http://www.ext.vt.edu/departments/envirohort/factsheets2/
annperbulb/aug93pr4.html

Starting Plants from Seeds

http://www.ces.ncsu.edu/depts/hort/hil/hil-8703.html

Agricultural Career Profiles

http://www.mycaert.com/career-profiles
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