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This manual centers on the wonderful world of growing and using plants. 
It leads boys and girls 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; IB, 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 II I. 

In Unit III, 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 liE GROWING AND USING PLANTS 

Leaders' Guide 

A. PUBLICATIONS THAT HELP 
In addition to the leaders' guide and members' 

manual for this Unit I IE, these other guides and 
manuals should help you lead this project: 

Unit I - Exploring the World of Plants and Soils; 
Unit IIA - Reproduction; Unit liB - Soils; Unit 
IIC - Plant Growth Factors (Available early 1972); 
Unit liD - Plant Characteristics; Unit liE features 
the miracle of the combined effects of principles 
presented in Units IIA, B, C and D. 

Especially useful are publications of your state 
college of agriculture available from your county 
extension office. Your county agent can also advise 
you of publications available from the U. S. De
partment of Agriculture and other sources. 

B. 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 vital 
living entities - not just a part of the landscape; 

To help youths acquire and apply plant-related 
concepts such as: fertilization, cross-breeding, 
germination, plant nutrition, etc.; 

To assist 4-H'ers in discovering and developing 
their interests and career goals. 

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

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. 

C. ALLOW INDIVIDUAL, 
TEAM OR GROUP WORK 

Permit members to perform exercises individ
ually, as teams or in groups. Encourage them 
to report to the club and other groups what they 
did and the results. 

KEEP INTEREST HIGH 
Proceed through the project at a rate in line with 

the group's interest. Move on to more advanced ac
tivities before interest lags. 

TAKE ADVANTAGE OF THE SEASONS 

Plan your meetings to take advantage of the dif
ferent 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. 

D. USE JUNIOR LEADERS 
Use junior leaders wherever possible. Many older 

4-H members are well-qualified to teach materials 
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 many people who 
will be happy to assist you and your members. They 
can answer 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 in 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 

Indoors 

I. List things in the room that came from plants. 
2. List plant part from which each came. 
3. List plants usually grown from 

a. seed 
b. cuttings 

4. Give advantages and disadvantages of each method 
of propagation. List factors that affect plant 
growth, e.g. 
a. soil: fertility, depth, 

texture, drainage, slope, etc. 
b. temperature 
c. moisture 
d. light intensity, "day length" 
e. insects, diseases 
f. other 

Outdoors 

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

Note: 

I. The plant species that grow best in 
a. full sunlight 
b. partial shade 
c. dense shade 

2. That mosses and fungi grow best on the north side 
of trees. (They were the Indians compass.) 

3. Difference in plant species and the vigor of plants 
in: 
a. fertile soils vs. infertile 
b. moist soils and dry 
c. exposed and sheltered sites 

Note especially the competition among plant species. 
Relate this to the importance of weed control. 

Unit liE- Growing and Using Plants 

Specific Goals: 

To familiarize members with the processes of pro
ducing and growing plants for various purposes. 

To emphasize the opportunities of plant science as 
a rewarding career and an interesting, enriching ex
perience. 
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Have the members first study, then discuss in an 
early meeting the sections of their manual entitled: 

Location, Watering, Feeding the Plants, Lighting 
and Planning. 

Location and Lighting 

Arrangement or appearance, light, moisture, soil 
and temperature, freedom from drafts and excess 
heat are key points to consider in locating indoor 

plants. Outdoor plantings require, in addition, proper 
spacing with reference to nearby plants and founda
tions of buildings and overall landscape design. 

Some plants require direct sunlight, others partial 
shade and still others, full shade. Think of this as the 
INTENSITY of light. Also important is LENGTH 
of the light period (day) or, to be more accurate, the 
length of the dark period (night). 

In summer, days are longer than 12 hours and 
nights shorter. In winter, we have the opposite. And 
so we think of those plants that bloom and fruit in 
summer as long-day plants and those that bloom in 
winter, short-day plants. 

Research now indicates it is not the length of day 
that regulates blooming but the length of darkness. 
Splitting the night in two by even a few minutes of 
light interrupts blooming of certain species. It's as 
though the plant requires so many hours of unin
terrupted sleep. 
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Note that plants are sensitive to light (and to darkness) 
in several ways: 
a. Intensity of light - direct sunlight, partial shade 

or full shade, or with indoor plants, intensity of 
subdued lighting. 

b. Duration of the light period and consequently, 
the dark period, and 

c. Interruption of the dark period as by exposure to 
artificial light. Plants differ by species in their 
reactions to the duration of light. Some prefer a 
short day and long night; some plants require a short 
day - or better - a long night to bloom and fruit 
normally. Examples include soybeans, morning 
glory, certain chrysanthemums, poinsettia, lamb's
quarter and even cocklebur. Others bloom under 
conditions of short nights and long days - these 
include certain varieties of spinach, beets, barley, 
and tuberous-rooted begonia. Many other plants 
flower with a wide range of day length. 

The soybean grower with a lighted billboard at 
the edge of his field will notice the beans growing 
nearby do not bloom or fruit; nor will chrysanthemums 
near a street light. 

On the other hand, by lengthening the day with 
artificial light, "long-day" plants can be "forced" 
to bloom out of season. For this purpose the florist 
shades his greenhouse part of the day for short-day 
species. U. S. Department of Agriculture Home and 
Garden Bulletin 133 offers some guidelines. 

Remember, indoor plants do best at temperatures 
around 75a F by day and 65° Fat night. They should 
be guarded against sudden temperature changes as 
from heat ducts, uninsulated windows and drafts. 

~~~~i~~~;;,J~lJ Planning Your Project 
(Management) 

Every farmer or gardener faces many decisions 
before deciding what to grow - where, when and how. 
This exercise offers the member a means of grasping 
such problems and dealing with them in an orderly 
manner. 

Increasingly, farmers, orchardists and commercial 
gardeners think in terms of systems of managing their 
crops, rather than individual practices. Soil selection, 
location, varieties, fertilizer and watering are but a 
few of the decisions to be made and fitted to each 
other. 

Successful managers usually are those who are 
able to fit together clusters of practices that give the 
greatest return for the lowest cost, risk and incon
venience. They base their decisions on facts to the 
extent that facts are available (e. g. seed and soil 
tests) and on good judgment when facts are not to 
be had. 

Have the members list the problems they will face 
in planning their projects. Encourage the group to 
offer and discuss solutions. 

It might be a good idea to spend an entire meeting 
on planning. For a lively session, members might lead 
discussions on subjects on a checklist assigned them 
in advance. 

!,~\t:M~js~]jJ£~!1 Effect of Night Length 
l- .. __ , _,_. __ -~----:'- _:.._ __ ·-· --. 

On Light-Sensitive Plants 

Under experimental conditions the blooming of 
light-sensitive plants is disturbed if artificial lighting 
regularly: 

I. Shortens the dark period below that required by 
sensitive plants, or 

2. Splits the dark period (night) about midway into 
two short dark periods. In the latter case even a 
few minutes of light will disrupt blooming. 

3 



It is as though sensitive plants require the normal 
dark period of uninterrupted "sleep" if they are to 
bloom naturally. 

Members might enjoy testing other species than 
those listed for sensitivity to length of night. 

Exercises UE .. 3·7 Get Ready To Grow Your 
Plant - Choice of Methods 

This is a good time to visit a successful gardener, 
nursery or garden store to help the boys and girls to 
see and decide which plants they wish to grow. Their 
host can offer helpful suggestions. 

Having the members prepare potting mixtures and 
make planters of wood, cans, pots and milk cartons is 
a good meeting subject at this stage. 

Have them fashion covers of plastic bags and wire 
supports shaped like croquet wickets. 

Encourage beginners to start with plants that 
are easy to grow and are suited to available condi
tions. From these they can move to more exacting 
plants as their experience and interest warrant. A few 
modest successes stimulate interest, failure may lead 
to loss of interest. 

Have a transplanting demonstration. Remind the 
members of the importance of preparing the hole 
properly (See Exercise II E-7), preferably before 
removing the plant from its present site. If this is not 
practical, explain the importance and means of pro
tecting the plants from the sun and wind, with the 
roots kept moist until transplanted. Retain as much of 
the soil as the roots can hold. Describe the difference 
in handling bare root plants and balled root plants. 

Point out that there is less danger of the balled roots 
either drying out or being damaged. In addition, if 
the ball is bound with an absorbent material, like bur
lap, peat moss or soft cardboard, it is not necessary 
to remove it when planting. Explain why. 

GOOD HEDGE FORMS 

These admit light more uniformly to all parts of the plant. 

Tapered 
flat top 

Tapered 
peak top 

Exercise UE-8. Pruning 

Have the members compare trees, shrubs, roses -
even small plants - that have been "trained" by 
pruning, with similar plants that were allowed to 
"grow their own way." 

I. Note differences in (a) form and appearance, 
whether cluttered or unbalanced; (b) strength, e. g. 
absence of splits, and (c) productivity of flowers or 
fruit. 

2. Point out (a) trees or other plants with a central 
stem, leader-type of growth and well-distributed 
branches, and (b) plants without a central stem 
(or leader). In this case branches stem from prac
tically the same level. 

Such differences in form as these may characterize 
species. They can be altered by pruning to only a 
limited extent. 
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And yet, whatever the natural form of a plant may 
be, most plants, including vines, are improved by 
pruning. 
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Exercise IIE·9 Grow A House Plant 

Flower lovers experience real joy in sharing the 
beauty of their plants. They are equally pleased to 
share their skills and to help others. Do not hesitate 
to give them the privilege of helping the boys and 
girls. 

Individual instruction and supervision from a pro
fessional, or an experienced home gardener, will go 
a long way in assuring success. The factors listed in 
Exercise II E-9 can be used best to show the many 
specific requirements for optimum plant growth. 
They can also be used as a review to help explain 
unsuccessful results. 

Learn who the helpful experienced flower growers 
are and call on them when needed. They will love to 
help the boys and girls. 

Exercise IIE-10 Grow A Crop 

Visit a farm, market garden or nursery and let 
the members see plants that are being grown in 
quantity. This is an opportunity for them to make their 
tentative selections. The grower can offer helpful 
suggestions. Some may offer leaves, cuttings, slips 
or young plants for the first projects. 

Encourage beginning boys and girls to start with 
plants that are easily grown. Success at this stage is 
important. 

Review with the boys and girls the items listed in 
' Exercise IIE-9. Point out the special problems they 

may encounter with plants they select. Help them 
choose plants that will grow satisfactorily under the 
prevailing conditions. 

Exercise IIE-11 Growing Plants That Have 
No Leaves 

Algae should be relatively easy for boys and girls 
to understand. Having chlorophyll, they produce plant 
food much as the "higher" plants do. 

Fungi, for lack of chlorophyll, must depend on other 
plants, or animals - dead or alive - for their food. 
This they do, in various forms or guises, including 
diseases of plants and animals and in close association 
with algae to give us lichens. 

Lichens, then, are a living, "going" partnership 
of the two primitive plant forms. The algae "generate" 
the food needed by both and the fungi provide the 
habitation, minerals and moisture required. By this 
manner of mutual support, strange as it seems, lichens 
endure where neither "member of the team" -fungus 
nor alga - could survive alone. Lichens persist on 
otherwise bare rock. And they thrive even in Arctic 
regions, providing reindeer an important part of their 
feed. Another way lichens serve is in breaking down 
rock with aid from other plants, to form soil. It's a 
slow, but continuous process. 

It is believed by some that the "manna" eaten by 
the Israelites as mentioned in the Bible was a desert 
lichen. It is still consumed by some desert tribes. 

Dependence of two species on each other for sur
vival is called "symbiosis." The interdependence of a 
legume and its nodule-forming bacteria is another 
example. 

Visit a rocky knoll or examine some old grave
stones. Notice that the stone has been roughened 
(etched) by the attached dry, rather unattractive 
plants. These are lichens. You will find them to be 
the first form of plant life to survive on bare rock. 
Higher plant forms will follow. 
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There are a vast number of 
different kinds of algae 

(scummy) 
Algae can live independently. 

and a vast number of 
different kinds of fungi 

A . . 
(spongy) 

Most fungi cannot live independently. 

In this combination (as a lichen), 
the fungi can survive, getting 
food from the algae. 

The alga is not dependent on the fungus but the fungus is dependent on the alga. 

For a stimulating discussion have the group list: 

I. Nutrients which our bodies require, e. g; proteins, 
carbohydrates, fats, minerals, vitamins. 

2. Plant sources of each. 

3. Nutrients we get from animal origin. 

4. Nutrients in plants that are used in feeding livestock 
and poultry. 
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Have the group place the following column head
ings across a chalkboard or individually across the 
top of a sheet. 

I. Starch or sul{ar 
2. Fats 
3. Protein 
4. Minerals 
5. Vitamins 
6. Bulk 

Beneath each heading list the crops (vegetables, 
fruits or field crops) that serve as important sources 
of each. 

NOTE: A single crop may supply two or more of e 
the above. 



l)t~~~~~~~;!i~-ftJUtilization of Plants 

Challenge the boys and girls to list as many ways 
as they can in which plants or plant parts are used by 
man, animals, birds and fish. Encourage them to look 
around the home - room by room - and especially 
the kitchen for ideas. Encourage them to think about 
this question when visiting various types of stores, a 
garage and a park. 

Youths are often surprised at how dependent we 
are on plants. 

The meaning of "different uses" probably should be 
explained, e. g. from wheat we get bread, cereals, 
cake, thickening, puddings, paste and animal feeds. 
We get lumber for shelter, furniture and fuel from our 
trees. Trees also supply nuts, fruits, shade, ornamental 
values along with food and shelter for birds and 
animals. 

Visit a local fair, modern food store or other 
attractive displays of flowers or plant products. 
Help the group prepare displays of what they have 
grown. Label and exhibit these at club meetings, 
stores, schools and local gatherings. Ask the local 
TV station manager for time for your group to show 
what they have grown. 
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Optional or additional exercise: Exercise DE-15 Make A Terrarium 

A broad container (see large illustration) with a cover that retains moisture yet allows some ventilation, offers 
an interesting and relatively carefree means of growing some plants. It helps overcome the dry atmosphere in 
modern houses and the problem of frequent watering. 

Plants that fail to do well in a humid atmosphere can be replaced with other species. 

TYPES OF TERRARIUMS 

Bowl Aquarium 

8of,e 

GLASS COVER c:::::=;::::====:J.._--... 

FERNS---_ 

Moss __ _ 

green side 
next to 
glass 

Wildflowers 

I 0. Cover container with the sheet of glass or plastic film. 

II. Place in a good light but not in direct sunlight. 

I. Select a clear glass container and a sheet of glass 
or plastic for a cover to control evaporation. 

2. Wash and polish them both. 

3. Line lower I I 4 of the container with moss, green 
side next to the glass. 

4. Place a few pieces of charcoal and a layer of 
gravel as illustrated. 

5. Add I /2-3/4 in. topsoil up to a level slightly above 
lower edge of the moss. Mounding the soil to one 
side or fashioning a small knoll and valley adds 
interest. 

6. Planting.* Compose your arrangement for interest
ing variation in height, form, color and texture. 

7. To set plants, carefully positiOn each plant with A 
tweezers and, with a blunt, thin stick or pencil, W 
press it into place about the depth of the soil layer. 

8. Clean any soil from the plant leaves. 

9. Sprinkle the soil lightly with water. 

12. Water as needed. Open cover occasionally if water condenses on glass. 

13. Turn your terrarium occasionally so your plants will have normal balanced form. 

14. Record growth of each kind of plant used. Were some too large? Which?--------------

I 5. Which of your plants did you like most? 

16. Show friends your terrarium and help them prepare terrariums. 

* Plant a variety of mosses, seedlings and small foliage plants. Include flowers such as violets, pansies and e 
buttercups. 
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4-H Field Crops Science Progra111 

UNIT I 

UNIT II 
(Select one or more of the 
5 areas) - 5 Manuals 
IIA Plant Reproduction 
liB Soils 
IIC Plant Growth Factors 
liD Plant Characteristics 
HE Growing and Using 

Plants 

(Work in all areas) 
lA Plant Reproduction 
IB Soils 
IC Plant Growth Factors 
ID Plant Characteristics 
IE Growing and Using 

Plants 

UNIT IV 
(Local Testing of New 
Developments -Research) 
-1 MANUAL 
Leadership 
Showing Results to Others 
Personal Relationships 

UNIT III 

Practical Crop 
Production - 1 Manual 
Beans 
Grains 
Forage and Turf 
Root Crops 
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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 pro:~rams and facilities \\ itlwut regard to race, creed, color, sex, or 
national origin." 

Issued in furtlH~ranc<~ of conJH~rative extension work in agriculture and home eco
nomics, acts o!' May Band .June :30, En-J., in cooperation with the U.S. Department 
of Agriculture. Holand II. Abraham, Director of ;\gricultural Extemiun Service, 
University of \finrwsota, St. Paul, Minnesota 55101. 
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