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This manual centers on the wonderful world of plant reproduction. It leads 
boys and girls on into the science of plants, soils and other adventures. 





4-H PLANT AND SOIL SCIENCE PROGRAM 

Unit I gave your 4-H members an overview of Plants and Soils Science. It covered in one 
members' manual and a leaders' guide the five main areas of Plants and Soils Science - lA, 
Plant Reproduction; I B, Soils; IC, Plant Growth Factors; 10, Plant Characteristics, and IE, 
Growing and Using Plants. 

Unit II takes your members further into the Wonderful World of Plants and Soils. It IS 

divided into five separate members' manuals, with companion leaders' guide. 

In Unit II individual members' manuals and leaders' guides correspond to the five main 
areas covered in Unit I. Each manual offers your members more information, numerous exer
cises and learning experiences in the subject matter area in which they are most interested. 
Your members may wish to explore more than one of these areas before proceeding to Unit Ill. 

In Unit I II, 4-H members study conventional crops - grown in pots, plots or fields. 
Supported by one members' manual and a leaders' guide, the unit deals with crops such as 
beans, grains, forage and turf and root crops. 

Unit IV will follow and will be concerned with local testing of new developments and 
research. Unit IV consists of one members' manual and one leaders' guide. 
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EXPLORING THE WORLD OF PLANTS AND SOILS 
UNIT HA - PLANT REPRODUCTION 

Leaders' Guide 

PUBLICATIONS THAT HELP 

Publications that should help you lead this project 
are this leaders' guide and the members' manual Unit 
II A- Plant Reproduction. It also would be of value 
to study the members' manual Unit I- Exploring the 
World of Plants and Soils. Your county agent may 
suggest others. 

PROJECT GOALS 

The goals of "Exploring the World of Plants and 
Soils" are: 

To help boys and girls realize that plants and soils 
are interesting and exciting; 

To make them aware of plants and soils as separate 
entities- not just a part of the landscape; 

To help youth acquire and apply plant-related 
concepts such as: fertilization, crossbreeding, germi
nation, plant nutrition, etc.; 

To assist 4-H'ers in developing their interests 
further. 

Unit I offered a variety of learning experiences in 
five areas of the Science of Plants and Soils. Unit II 
provides boys and girls an opportunity to begin to 
specialize in areas of their individual interest. 

SELECT EXERCISES THAT 
INTEREST THE GROUP 

Let the group select areas (hence, manuals) that 
have the greatest appeal. Ask for volunteers to 
conduct exercises chosen. Then have the members 
demonstrate these at meetings, describing what they 
have learned. Encourage all members to carry out 
exercises that interest them, even though some 
already may have been demonstrated. 

ALLOW INDIVIDUAL, TEAM OR 
GROUP WORK 

Permit members to perform exercises individually, 
as teams or groups. But always encourage them to 
report to the club or group what they did and the 
results. 

KEEP INTEREST HIGH 

Proceed through the project at a rate in line with 
the group's interest. Go to more advanced activities 
before interest lags. 

TAKE ADVANTAGE OF THE SEASONS 

Plan your meetings to take advantage of the 
different seasons. For instance, fall would be best 
for studying how seeds are distributed in nature. 
Spring and summer are ideal for studying flowers 
and reproduction. 

USE JUNIOR LEADERS 

Use junior leaders wherever possible. Many older 
4-H members are well qualified to teach much of 
the material offered in this project. And younger 
members tend to admire and look to them for 
guidance. So both are benefited. 

CALL ON PROFESSIONALS FOR HELP 

In most communities there are people who will 
be happy to assist you and your members. They can 
explain technical questions, conduct tours and lead 
discussions. 

These include: 

Outstanding farmers, gardeners 
County agents, science teachers 
Plant breeders, seedsmen, foresters 
Nurserymen, landscape architects 
Garden club members, park officials 

RECORDS 

Encourage the boys and girls to clip suitable 
pictures from magazines and catalogs; to take photo
graphs and to keep notes on the margins of their 
manuals for preparing reports. Impress on them that 
the most meaningful part of the record is an account 
of what the member learned. Final reports should be 
prepared according to county requirements. 
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SOME THINGS TO DO AS A GROUP 
(As contests or games) 
Indoors 

I. List plants or plant parts used for food. 
2. List things in the room that came from plants. 

Name plant parts from which each came. 
3. Compare and discuss differences in plants (for 

example, plants having perfect flowers and plants 
having imperfect flowers) . 

Discuss what the word propagation means : 

List plants usually grown from seed. 
List plants usually grown from cuttings. 
List advantages of propagation by seed. 
List advantages of propagation by cuttings. 
List disadvantages of each. 

Outdoors 

Stroll with your group through yards, gardens, 
fields , orchards and parks. 

Point out how some plants survive the winter in 
the seed stage. 

Point out grafted and budded plants (roses , fruits) . 

Explain that the bud stock (scion) determines 
variety characteristics and that the rootstock provides 
support. 

Visit , if practical , a plant breeding operation, a 
seed processing plant and a seed store. 

Unit IIA Reproduction (See general 
suggestions on pages 1 and 2) 
Specific Goals 

To familiarize club or group members with the 
processes of plant reproduction , sexua'lly and 
asexually. 

To emphasize the opportunities of plant improve
ment by reproduction as a rewarding career. 

To point out how plant breeding improves on 
nature , making our lives richer. 

The Life Cycle 
of a Plant 

The life cycle of the garden bean is presented in 
the members' manual. Start with the seed (the resting 
stage). The seed contains the young plant (embryo) 
with its roots and young leaves apparent. Under 
favorable conditions of light, temperature, moisture 
and air the seed swells and sprouts (germinates). 
This will be observed in Exercise IIA-6. The young 
plant grows, develops and produces flowers. 
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Complete flowers (see Exercise IIA-2 of members' 
manual) produce pollen grains (male) in the anther. 
These are carried by bees and other insects , wind 
or by contact with the stigma of the flower. There 
the pollen grain germinates and sends a tube down 
the style to the ovary where the pollen cell unites 
with the ovule. 

Cells of the fertilized ovule multiply and develop 
to produce a full-sized seed. This stage completes 
the life cycle of sexually produced plants. 

This cycle of pollination and fertilization provides 
an excellent introduction to the reproduction of most 
forms of life. 

Make a Seed 
Collection 

Many seeds can be found in the yard , garden, parks , 
fields and forests. Do not overlook seeds found in 
the kitchen-apples, peas , peaches , popcorn, beans , 
sesame, cucumbers , etc. Garden and seed stores are a 
good source. Review the parts of the flower (Exercise 
I IA-2) and point out that the seed is formed in the 
ovary which, in many cases, we use for food. This 
will help members identify and relate parts and 
purposes of the flower to the seed. 

What is Inside the 
Seed 

There are three basic parts of a seed : 

I. The protective covering (seed coat), 
2. The small plant (embryo), 
3. Food stored for the young plant. 

BEAN 

EMBRYO 



The area of food storage is called cotyledon in 
peas, beans and other seeds with two halves {dicoty
ledons). It is called endosperm in seeds such as corn 
(monocotyledon). 

Within the seed is the young plant (embryo), 
complete with roots, stem and leaves. It remains 
dormant (resting) until conditions of air (oxygen), 
temperature, light and moisture all are favorable 
for germination. Some seeds remain inactive deep in 
the soil for years, ready to spring to life when !brought 
to the soil surface under favorable condition. 

Harvesting and 
Storing Seeds 

The embryo within the seed is alive and breathing. 
If seeds are stored under moist conditions the danger 
of disease and premature activity of the 'embryo 
increases. Properly dried seeds usually remain healthy 
and dormant. Poor storage can destroy seeds. 

Methods of 
Germinating Seeds 

Germination requires favorable temperature, light 
and moisture. This exercise shows several ways to 
provide these conditions. 

Point out to the members differences in the: viabil
ity of seeds. Some grow vigorously, others have 
scarcely enough energy to germinate and some may 
be dead. 

Cross Corn Plants
Refer to the discussion under 
Exercise IIA-2 

When yellow corn pollen fertilizes an ovule of 
white corn, a light yellow kernel develops. When 
pollen of white corn fertilizes an ovule of yellow 
corn, a medium yellow kernel develops. This imme
diate effect of pollen on a kernel is called Xenia. 
It is typical of corn. 

Yell ow and white corn are crossed as the beginning 
exercise because they are so easy to cross. T~e male 
(tassel) and female (ear)' parts of the flower are 
separate. This simplifies the process. It is suggested 
that you proceed to Exercise I I A-8 and Exercise 
IIA-9 for experience with a crop not affected by 
Xenia. 

The black spine of the cucumber is a dominant 
inherited characteristic. In Exercise IIA-8 we; make 
the cross of a black spine variety with a white spine 
variety and in Exercise I I A-9 discover the results. 

Cross Two Cucumbers 

Encourage care in crossing, labeling and handling 
the seeds to insure typical results from the next 
plant generation. 

Growing and Selling 
the First Generation Crosses 
(from Exercise IIA-8) 

This exercise illustrates how dominant and 
recessive characteristics are inherited. You may wish 
to call on a professional person for a full description 
of this fascinating event. 

SPINE COLOR ILLUSTRATED 

RECESSIVE (a) DOMINANT (A) 

The black spine gene is dominant. This is symbol
ized by a capital A (the offspring shows this char
acter). The gene for white spine is weak (recessive). 
Its symbol is a small "a". 

I. When the black spined cucumber is crossed with 
the white spined cucumber, the offspring contains 
(A) dominant and (a) recessive in pairs (see 
illustration). 

2. When this generation is self pollinated , there are 
four possible pairings: 

aa Aa aA & AA (Mendel's Law) 

3. The three cucumber plants that contain A will be 
black spined. The one that is "aa" will be white 
pined. 

4. This shows the separation of a dominant charac
teristic (A) in the second generation in a 3-to-1 
ratio. This demonstration can be carried out only 
with a dominant and a recessive characteri tic. 
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Rooting Plant 
Cuttings 

Rooting cuttings from desirable plants is one of 
several methods of asexual reproduction. It is used 
widely by commercial nurseries. Steps for making a 
cutting for rooting are shown in the illustration. 
Remove most of the leaves of the cutting to limit 
water loss until the root system is established. 

PlASTIC BAG 1/ RUBBER BAND 

To hasten rooting, you can dip the cut end in a 
rooting hormone available at seed and garden stores. 
Put holes and then gravel in the bottom of the planter 
to insure drainage. Excessive water encourages stem 
rot. Since the leaf surface can lose more water than 
the stem can take up, cover the planter with plastic 
to retard excess evaporation. 

Many plants reproduce a part that has been lost. 
Cut certain types of trees and shoots will spring 
from the stump, replacing the stem. Remove a leaf 
or stem, place it in moist warm rooting media and it 
forms new roots. These exercises demonstrate 
asexual methods of reproduction. 
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Propagation by 
Runners, Stems and Underground 
Rootstocks 

Lawns or strawberry beds are commonly developed e 
by these methods. 

Stolons are stems that grow on the surface of the 
soil and develop new plants (roots and stems) at 
the tip and at the nodes. Examples: St. Augustine 
grass, buffalograss, bermudagrass, strawberry and 
strawberry geranium. 

A rhizome is a stem growing horizontally slightly 
below the surface of the soil. It has a typical stem 
structure- nodes, internodes, axillary buds and 
generally a terminal growing point. Scaly leaves 
may be present. 

Rhizomes develop from a plant by growth of axillary 
buds at the base of aerial stems. The terminal bud 
may come to the surface and produce an aerial stem. 
Plants having rhizomes are difficult to eradicate 
because rhizomes can endure unfavorable seasons 
and then grow rapidly when conditions improve. 

Examples are asparagus, Kentucky bluegrass, 
quackgrass and johnsongrass. The last two are 
difficult to control. 

Propagation by 
Stem Tubers 

The Irish potato is a short, thick underground stem. 
The "eyes" are modified buds. The first growth of 
aerial stems is supported by the stored food (carbo
hydrates) in the potato. Buds below ground produce 
roots to support the plant and stolons that thicken 
to produce potatoes (tubers). 

Buds "eyes" from the upper part of the potato 
sprout more readily than those at the base (where 
the potato was attached to the vine). This is known 
as "apical dominance." 

Treatment with chemicals such as ethylene and 
chlorohydrin hasten the end of the rest period. 
Chemicals such as MH30 retard bud sprouts. 

l-li111J Propagation from 
Fleshy Roots 

Fleshy taproots (carrots, beets and sweet potatoes) 
differ from stem tubers (Irish potatoes) because they 
lack organized buds (eyes). These fleshy roots contain 
an abundance of stored food (carbohydrates) and are 
capable of starting and supporting new growth. (See 
adventitious buds.) 
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New shoots called "slips" occur more freely at 
the base of the root (usually the larger end). This 
condition is known as "basal dominance" as opposed 
to "apical dominance" in Irish potatoes. 

Propagation by 
Bulbs 

A bulb is a shortened, modified, vertical stem. The 
nodes and internodes are not always distinguishable. 
The central axis has a terminal growing point and 
buds. 

After planting, growth progresses by root develop
ment, flower stalks and leaves. New bulbs develop 
from the old bulb. 

Start Plants ·from 
Leaves 

(See the discussion under Exercise IIA-10 on 
rooting plant cuttings.) 

Encourage the members to exchange leaves for 
propagation to build up a collection. In this way 
they learn the rooting characteristics of different 
plants. 

Propagation by 
Layering 

Layering is similar to stem cuttings but the branch 
or shoot remains attached to the plant while the 
roots form. Therefore less attention is required during 
the rooting period. 

There are two types of layering: 

I. Simple layering-the partially cut branch roots 
in the soil. 

2. Air layering-roots form in moist rooting media 
above ground . 

and Exercise IIA-18 
Grafting- A Simple Method 

Similar plants such as two roses, two peaches or 
two apples are necessary for grafting or budding. 
The cambium layer of the scion and stock must be 
in contact- matched or crossed. The cambium layer 
is the thin layer between the woody part of the 
plant and the bark. It develops new cells and is 
responsible for plant growth. 

The cambium layers of the stock and scion must 
be held together until growth is well started. This 
is done by the pressure of the split stock or by bind
ing with a rubber band. (See illustration.) Grafting 
wax or healing compounds serve to reduce water 
loss at the graft and protect it against infection. 

SCION PLACEMENT IN STOCK 
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.. It is the policy of the Agricultural Extension Service of the University of 
Minnesota that all persons shall have equal opportunity and access to its programs 
and facilities without regard to race, creed, color, sex, or national origin." 

Issued in furtherance of cooperative extension work in agriculture and home economics, acts of 
May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. Roland H. 
Abraham, Director of Agricultural Extension Service, University of Minnesota, St. Paul, 
Minnesota 55108. li1HO IN lJ \A 
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