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BEGINNER'S CONSERVATION 

This project will help you become better acquainted with our natural re
sources. In Beginner• s Conse.rvation, the younger 4-H member can explore 
six areas of conservation. They are: 

Unit !--Insects 
Unit II- -Birds 

Unit III--Trees and Shrubs 
Unit IV--Plants 

Unit V- -Animals 
Unit VI--Soil and Water 

Mter exploring several of these areas, a member may decide to concen
trate more fully on one of the more advanced projects: 

Entomology Forestry Soil and Water 
Conservation 

Wildlife 

(Wil'dlife has not been developed yet, but it may be if there is enough interest.) 

Conservation is important to all people, young and old. Through Beginner's 
Conservation, you can explore many different areas of conservation. This ex
ploring will interest you in conservation and show what you can do to conserve 
our natural resources. 

--Wayne Bath 
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UNIT I-- WHAT IS AN INSECT? 

John Lofgren, ----Antennae----
extension entomologist 

An insect is a small 
animal that has its skeleton 
on the outside of its body. 
In the adult stage, it has 
three body regions -- the 
head, thorax, and abdomen. 
The adult insect has one pair 
of feelers or antennae on the External construction of an insect 
head, three pairs of legs, 
and usually one or two pairs 
of wings. The legs and wings are attached to the thorax. 
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How Do Insects Grow? 

Insects change from the time they hatch from eggs until they become full 
grown. Some kinds of insects, like grasshoppers, change gradually. Young 
grasshoppers look very much like adult 'hoppers. They pass through several 
growth stages. Between the stages they shed their skins, or molt. This type 
of growth is called gradual metamorphosis. --

Other insects, like moths and butterflies, change completely from one 
stage of growth to the next. They go through four distinct stages -- egg, 
larval (caterpillar), pupal (resting stage), and adult. This type of development 
is called complete metamorphosis. 

EGG NYMPHS ADULT 

Gradual Metamorphosis 

EGG LARVA PUPA ADULT 

Complete Metamorphosis 

How Do Insects Eat? 

Some kinds of insects, like grasshoppers, having chewing mouth parts. 
These parts are composed of an upper lip (labrum), lower lip (labium), and 
two pairs of jaws (mandibles and maxillae). These jaws work sideways instead 
of up and down like yours. 

Other insects, like mosquitoes, have mouth parts for sucking liquid food. 
Some can pierce and some, like the house fly, lap liquid food. Some of these 
insects feed on the sap of plants, others feed on blood from animals. 
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CHEWING MOUTH PARTS SUCKING MOUTH PARTS 

Equipment You'll Need 

You won't need a lot of expensive equipment to collect and study insects. 
You can make most of the equipment you'll need. 

Killing Bottle 

Many insects may be collected without a net, but you need a way to kill 
them quickly. This is done with a killing bottle and carbon tetrachloride or 
xylene. 

1. Select a wide-mouth pint or half-pint jar 
with a screw lid. 

2. For carbon tetrachloride type: Caution: 
Carbon tetrachloride is dangerous and 
should be used outside or 1n a well ventil
ated room. Keep the container covered. 
Cut up small pieces of natural rubber 
(rubber bands, inner tube, etc.) to make 
a layer about 1/2-to 3/4-inch deep in the 
bottom of the jar. Just cover the rubber 
with carbon tetrachloride (dry cleaning 
fluid) and let it soak for a couple of hours. 
Pour off excess. Cover the rubber with a 
piece of cardboard cut to fit inside the jar. 
Cover the jar with a tight lid. 

3. For Xylene type: Caution: Xylene is dan
gerous and should be used outside or in 
a well ventilated room. Keep the container 
covered. Xylene is highly flammable. 

Proceed as in number 2, but use 
cotton or several scraps of cardboard in 
the bottom of the jar. Soak it with Xylene, 

POlsoN 

drain, and place a circular piece of cardboard on the top. Another 
way is to pin a wad of cotton to the inside of the lid and moisten the 
cotton with Xylene. 

A killing bottle will last longer if you keep the lid on tightly at all times 
except when putting in or taking out specimens. 
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Collecting Net 

You can collect many insects by picking them from plants, from under 
logs, etc. However, you will need a net to collect many flying insects or to 
collect insects from crops such as alfalfa or potatoes. 

To make a general purpose net you will need: 1) a handle about 3 feet 
long (a broom handle will work). 2) About 5 feet of stiff wire (such as tele
phone wire) for the hoop. 3) A piece of unbleached muslin, nylon, or similar 
material about 3 x 5 feet for the net bag. 

Q 
WOOD HANDLE WIRE 

1. Bend the wire into a hoop about 12 to 15 
inches in diameter. Bend the ends out as 
shown. 

2. Cut grooves and drill holes in the end of 
the handle so that the hoop will fit into 
them. 

3. Cut the cloth from a pattern to make a 
bag 12 to 15 inches in diameter and 18 to 
24 inches deep. 

4. Sew a hem 1 to 1 i inches wide at the top 
and sew up the edges to make the bag. 

CLOTH PATTERN 

5. Slip the bag onto the wire hoop and fasten the hoop to the handle with 
a fine wire or a clamp. 

Cigar Collection Box 

Select a good box at least 2 inches deep. 
{The 6 x 8 inch size is recommended. ) 

Cut a piece of corrugated cardboard or 
soft wallboard to fit inside the box. .. -----

Glue the cardboard or wallboard to the bottom of the box. This gives 
the box a bottom into which you can pin your specimens. 

Line a box with smooth paper and paint the box to make it look neat. 

Fasten a moth ball securely in one corner of the box. This prevents 
pests, such as carpet beetles, from getting in to eat your specimens. 
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More advanced collections are often placed in permanent boxes with 
glass tops. 

Pins 

Use regular insect pins for mounting insects. You 
may buy them from one of the suppliers listed at the 
end of this section. Order size #2 or #3 insect pins. 

Paper Points 

Many insects are too smaH to mount directly on 
pins. A good way to mount these is with "points. 11 

The points may be cut from stiff paper such as filing 
cards. Cut the triangular points about 1/2 inch long 
and about 1/8 inch wide at the base. 

Two places where you may get entomology supplies and equipment 

Central Scientific Supply Co. 
1700 Irving Park Road · 
Chicago, Illinois 60613 

Ward1 s Natural Science 
Establishment, Inc. 

3000 Ridge Road East 
Rochester, New York 14622 

Collecting Insects 

To begin with, collect and mount only the adult stages of insects. 

Many specimens can be picked from plants, the ground, buildings, etc. 
Then drop them into the killing bottle. However, you can collect most insects 
by sweeping plants, weeds, shrubs, etc. with the net. 

Pinning Insects 

Pin insects shortly after you collect them -- before they dry. Mount the 
larger insects directly on pins. Pin them through the right side of the thorax 
or wing cover (beetles) and face them away from you. Be sure the pin is 
straight up and down from all angles. 

~ ~)€ ~ 

4 ~ + .Beetle. Bee .Bug 
Gra.sskapper 
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Insects, Properly Pinned 

Mount the insects that are too 
small to pin on paper points. Fasten 
the insect with a very small amount 
of glue to the tip of the point. The 
point should be to the left of the pin 
and the insect• s head should be 
away from you. 

Spreading Winged Insects 

Mount moths, butterflies, and some of the other winged insects on a 
spreading board. 

Put the board away for about 2 weeks to let your specimen dry thoroughly 
before you remove it from the board to add to your collection. 

Preserving Immature Stages 

It is not possible to mount caterpillars or grubs on pins and have much 
of a collection. 

The simplest way to mount them is to put the larva in a small vial of 
alcohol or formaldehyde. Put a label in the vial with the specimen. 

Insect Control 

For information on effective control measures, consult circulars, bulle
tins, and other publications on the specific insect or problem. Your county 
extension agent can help you with insect control practices. 
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Principles of Insect Control 

Here is how to control insects: 

1. Know the insect. It is very important that you properly identify the 
insect. 

2. Learn its habits. Watch it live, look at reference books, circulars, 
and other literature, or ask someone who knows. Once you know its habits, 
food, needs, etc., then you can determine how to control the insect. 

3. Select control method or methods. The life cycle of an insect may be 
broken by some cultural practice, a barrier, or by a chemical. Select 
the one or more methods which will bring about the most effective, most 
practical, and least expensive control. Sometimes it is necessary to use 
all the methods. 

Methods of control 

a. Mechanical 

b. Cultural 

c. Chemical 

d. Biological 

e . Legal 

Example 

Fly swatter or trap 

Crop rotation, pruning, proper 
planting date 

Insecticides, fumigants, repellants, 
attractants, baits 

Parasites or predators 

Inspections, quarantine 

. 4. Use the right methods properly. For effective insect control by spray
'ing, use the right dosage, apply the spray at the right time, cover plants 
or animals properly, etc. The best method is no good unless it is used 
right. 

UNIT II -- BIRDS 

Berkeley Peterson, assistant district agent for U. S. 
Fish and Wildlife Service 

We see birds more often than any other form of wildlife. We are most 
aware of them in the spring because of their bright colors, lively movements, 
and songs. However, some birds are here during all the seasons. Learning 
the common varieties in your neighborhood is interesting and pleasant out
door recreation. 

Bird study can begin anytime and almost anywhere. Winter or early 
spring is a good time to begin because then there are only the birds that are 
here all the time and a few visitors from farther north. You will be less con
fused than when the trees are full of birds and the leaves are thick. 

When watching birds, speak softly. You should stand still every so often, 
just listening and looking. Conceal yourself by leaning against a tree, or sit 
down and let the birds come to you. 
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Birds react to quick movements or sharp sounds. Some birds will be 
curious about any strange sound and will look for its source. 

The beginner should not attempt to see and learn too much at one time. 
At first, you should watch only the obvious birds, take careful notes of a few 
at a time and do not trust your memory. 

Birds and Their Homes 

Practically every type of bird lives in a surrounding it seems to prefer. 
Your first step toward identification is knowing the type of surrounding it 
prefers. 

Sometimes the name of the bird is a clue as to where to look for it. So, 
you would expect to find a meadowlark in a meadow, feeding on meadow weed 
seeds and insects, and nesting on or near the ground. Marsh wrens frequent 
marshlands where they build their nests in cattails, and feed mainly on water 
insects. The wood duck is our one kind of duck that lives iri woodlands and 
nests in hollow trees. 

It is also helpful to know that some types of birds are almost never found 
in certain places. As an example, you would not find a meadowlark perched 
in a tree deep in the woods or a woodthrush singing its woodland song from 
an open meadow. 

Bird Nests 

Bird nests are built of many different materials. Some of the common 
materials used in building nests are twigs, straw, string, and mud. 

Study some of the bird nests in your area and try to identify which birds 
built them. 

Habits of Birds 

Watch for habits of certain birds. Thrushes have nervous wing habits 
but at times they have a habit of standing quietly at attention. Fly catchers 
usually perch high on dead branches. Kingfishers, sparrows, and roughlegged 
hawks hover. Shy birds that sulk are the veery, rails, and bittern. Wrens 
and ruddy ducks hold their tails upward. 

Migration Habits 

Some birds stay in one place all their lives. Others go far south in the 
winter to their breeding grounds. English sparrows and great horned owls 
do not migrate while ducks and robins do. 

Study the migration habits of some of the different birds in your area. 
You should have a bird "diary" or notebook so you can record when the birds 
first return in the spring. 

Game Birds 

Game birds are valuable because they provide recreation and food for 
the table. Hunting game birds is a very popular sport in Minnesota. 
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Game birds require different types of cover. For example, quail favor 
roadsides, fence rows, and grassy fields; ruffed grouse prefer woodlands; 
and Hungarian partridge and pheasants nest in fields of alfalfa, wheat, oats, 
and similar crops. 

Learn to identify the different game birds that are found in your area and 
become familiar with the hunting seasons and bag limit. 

Feeders and Foods for Winter Bird Visitors 

Start in the early fall so that the birds will learn the feeding station and 
its location before the cold weather starts. However, you can start the feeding 
any time. There will simply be fewer birds that will make use of your feeding 
station. 

After you've started feeding, it is very important that you carry it through 
to summer. A great deal of harm will result if the birds depend on your feed
ing and you stop before their native food is available. Many birds would not be 
able to find new food supplies if you stopped feeding them. 

Food 

Birds differ in the foods they eat. Birds that ordinarily eat insects must 
be fed animal food such as suet, beef fat, or chopped meat, entirely, while 
seed-eating birds will eat little but seeds. Some birds will eat both. 

Most birds need some grit with each of these foods. About five percent 
of the food mixture should be grit, such as coarse sand. 

Some of the most satisfactory foods are as follows: 

Suet -- Firm, white, beef suet is the best bird food. Only birds driven by cold 
an:crhunger will feed on stringy or bloody suet. Woodpeckers will eat very 
little other than suet. Blue jays, chickadees, and nuthatches will feed on suet. 

Sunflower seed -- Chickadees and many other birds eat these large seeds. If 
possible, leave the seeds in the head to be eaten by the birds. 

Hemp -- Common hemp is a favorite of nearly all the seed-eating birds. 

Millet -- Most seed-eating birds will eat this, and it is second only to hemp 
as a bird food. 

Cracked corn -- Cracked corn is eaten by juncos when hemp or millet are not 
available. The coarser sizes of cracked corn are better foods for pheasants 
and other upland game birds. 

Other satisfactory foods often used in bird feeders are bread crumbs, dog 
biscuits, chickfeed, canary seed, peanuts, and peanut butter. 

Feeders 

There are many types of feed stations, from the simple feeding tray placed 
on the ground or attached to the window sill to the more complex weather vane 
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food houses, trolley feeders, and window boxes. Most of the simple feeders, 
such as a good window tray of suet feeds, or a tree box, will work as well as 
those that are harder to construct. They also can be easily set up. 

Suet cages -- Make a suet cage by simply tying the hard lumps of suet to 
the truilk or limb of a tree with many wrappings of stout cord. Squirrels or 
rodents may visit the suet cage and remove the suet by gnawing through the 
cord, so use thin, insulated wire to fasten the suet. 

Window shelf -- The window shelf is a simple tray the length of a window 
and at least 12 inches wide. A rim about 2 inches high all around the tray will 
help you keep the food in it. This sort of feeding station makes it possible to 
enjoy the bir~s from the living room or the kitchen window. 

0 

WINDOW TRAY BIRD FEEDER 

Q 

II 

2~ I 
I z" 
I ~ 

j-_-_-__ 
24"--------:-~ 

I I II 

i-r----------------""'"7'-r; - : --- I II.k1 

Use l inch material in constructing this feeder 

Tree box -- An open-fronted box with closed sides and a back is an easy 
feeder to build. Fasten this wooden box to a tree facing away from the wind 
so that the snow will not drift over the food. Fasten suet to the inside wall 
or scatter it on the floor and on the ground below the box. Feed scattered on 
the ground will attract the birds to the box. 

Weather vane feeder -- The ideal feeder to use in the open areas is the 
weather vane feeder. The long arm vane of this feeder will swing the opened 
face box out of the wind and away from the driving snow. It takes a little more 
carpentry skill to build. 
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WeafheP- Vane 
Fee de, 

Wood //ones 

18" 
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6 
4" t l 
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A lean-to or a large pile of brush will furnish protection to grouse, quail, 
and pheasants while they are feeding. Put these shelters along the edges of 
shrubbery fence rows and along the edges of wooded areas. This will be 
protection for pirds traveling to and from the shelter. Spread out whole or 
cracked corn for them. You can also attach ears of corn inside the lean-to so 
the pheas.ants and other game birds can reach it. 

Woven Wire llopper 
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Birdhouses 

If you plan to build your own birdhouse, wood is the best building material. 
Do not use metal, because it gets very hot in the sun. 

Roofs nhould have enough slope to shed water readily; or, if the roof is 
flat, cut a groove across, under the overhanging pa..rt, so water will not drain 
back inside the house. 

All birdhouses should be easy to get to and built so they can be opened 
easily and cleaned. 

A FEW BffiDHOUSES YOU CAN MAKE QUITE EASILY 

FLICKER 

CHICKADEE 

TREE 
SWALLOW 

ROBIN 

SCREECH OWL 
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Dimensions of Birdhouses 

Kind Height Entrance Diameter Height 
of Floor inside above of above 
bird size house floor entrance ground 

inches inches inches inches feet 

Bluebird 5x5 8 6 1 3/4 5-10 

Robin 6x8 8 * * 6-15 

Chickadee 4x4 8-10 6-8 1 1/8 6-15 

Nuthatch 5x5 8-10 6-8 1 1/2 12-20 

House wren 4x4 6-8 1-6 1-1 1/4 6-10 

Tree swallow 5x5 6 1-5 1 1/2 10-15 

Barn swallow 6x6 6 * * 8-12 

Purple martin 4x8 6 1 2 1/2 15-20 

Song sparrow 6x6 6 *)l: ** 1-3 

Phoebe 6x6 6 * * 8-12 

Flicker 7x7 16-18 14-16 2 1/2 6-20 

Red. woodpecker 6x6 12-15 9-12 2 12-20 

Downy 
woodpecker 4x4 8-10 6-8 1 1/4 6-20 

Hairy 
woodpecker 6x6 12-15 9-12 1 1/2 12-20 

Screech owl 8x8 12-15 9-12 3 10-30 

Barn owl 10xl8 15-18 4 6 12-18 

Sparrow hawk 8x8 12-15 9-12 3 10-30 

Wood duck 10x10 15-20 10-18 4 12-20 

):c One or more sides open 

** All sides open 
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UNIT III-- TREES AND SHRUBS 

Parker 0. Anderson, 
extension forester 

Tree Names 

Every tree and shrub has one or more common names, but only one 
scientific {family) name. The Latin name is used by all botanists and does not 
change. It has at least two parts. The first name is the Genus (family), the 
last name is the species. As Brown might be your family name or Genus, Tom 
is the species or your given ·name. For example: White Oak - Quencus (Genus 
or family), Alba (species or given name which means white). 

How a Tree Grows 

The growing parts of a tree are buds, root tips, and the cambium {living 
cells, just under the bark). The growth, height, and spread of the tree is 
through the buds at the tips of the branches. The leaf clusters and the twig 
growth for the year also come from the buds. The same growth occurs in 
length and spread of roots through the root tips. The roots anchor the tree to 
the ground and take in the water and mineral food needed for growth. 

Trees grow in diameter {thickness) through the action of the cambium 
layer, which is the thin layer of living, growing, active cells that lie between 
the bark and the sap wood. The cambiwn cells grow a layer of wood on the in
side and a layer of bark on the outside. Thus they form a circle of wood 
around the tree each year. This is called an annual ring. During spring, these 
thin-walled cells are soft and spongy; during the summer, the cell walls be
come thicker so the ''annual rings" can be easily seen. 

Count the annual rings on a stwnp by counting the rings from the center 
to the outside bark. Measure and write down the diameter and age of the stump. 
Identify the stump as to species. Draw a picture of the tree and label the three 
main parts of the tree -- crown, trunk, roots. 

Collect seed from important trees or shrubs in your area. Plant seeds 
from the species collected. Maturity of seed varies with different species of 
trees, so watch for seed production. Seed of many local trees and shrubs, 
such as walnut, butternut, birch, oak, ash, elm, maple, pine, spruce, juniper, 
plum, cherry, dogwood, honeysuckle, cranberries, etc. are well known. Seeds 
may be stored and planted in the spring, but it is best to plant them soon after 
you collect them. This is nature's way of doing it and this also eliminates loss 
or damage to seed by storage. If you are going to plant only a few seeds of 
different species, then you could use a corner of the flower or vegetable gar
den. You can sow seed by hand in rows. Ma.rk the planting spot carefully. 
Cover the seed very lightly with sand and a mixture of sand and fine dirt or 
with sand and sawdust. Seed planted in the fall will not germinate until spring. 
Protect the seeds from chickens, birds, rodents, and so forth. 
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Conditions for Growth 

Trees and shrubs try to grow under the best conditions. Conditions vary 
by tree families as to their needs and their ability to adjust to light, soil, and 
water. Trees or shrubs that can live in the shade or need less sunlight are 
tolerant. Those that cannot live well in the shade or need more sunlight are 
called intolerant. Examples are: Spruce, fir, and red cedar can grow with 
less sunlight, and so they are tolerant. Often when they are young they grow 
under other trees. Maple, tamarack, aspen, birch, other hardwoods, and 
most of the pines need more sunlight and so they are intolerant. 

Trees that need the same growing conditions usually grow together. When 
they grow together, they form a forest type. You will find some trees growing 
on low places, some on dry ridges, etc. Some trees and shrubs also need 
more soil moisture while other trees can stand drier conditions because their 
roots go deeper. 

Soil fertility is also important with various tree families. The best nature 
book to study is the land conditions, the woods, and the trees themselves. 

Take field trips, get acquainted 
with the native trees in your own area. 
Study which species grow in moist areas; 
dry areas; in full sunlight or in heavy 
shade; shallow soils or deep fertile 
soils; sandy or rock ridges; south and 
west slopes, north and east side slopes. 
List the tolerant trees noted in your 
area. List the intolerant trees noted 
in your area. List trees as to soil and 
moisture requirements. Put down the 
common as well as the scientific names 
of trees and shrubs. Draw a profile of 
the land on which your tree studies 

were found. For example: Show what kind of trees are located at various 
levels on a slope like the one above. 

Farm Shelterbelts and Field Windbreaks 

What to Plant 

Choose trees that have been proven hardy in your area. Select them ac
cording to your soil, your moisture, and your climate. You can check on how 
well certain trees will do by comparing them with others of the same kind that 
have grown successfully in your neighborhood. 

Sources of Stock 

You can get trees for shelterbelt, forest crop, and wildlife from nurseries 
operated by the Minnesota State Department of Conservation. They provide 
trees in lots of 500 seedlings or more for general forestry purposes, including 
shelterbelts and field windbreaks. 
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Another public source for trees is the Bureau of Wildlife Development. 
They distribute trees and shrubs in western Minnesota to landowners who 
agree to plant them for wildlife food and cover. Shelterbelts are considered 
very be~eficial to upland game birds, especially to the ringneck pheasant. 

There are, however, many good commercial nurseries throughout the 
state which supply good trees. They can furnish trees and some shrub varie
ties that public nurseries do not have. 

Size of Planting Stock 

Hardwoods -- Use 2-year-old hardwood seedlings, 14 to 16 inches high. 
This s1ze is the easiest to plant. Hardwoods grow quickly, have a good root 
system, and cost less. 

Good trees are needed for good planting survival and growth. The first 
year is the most important in starting trees so you must take good care of 
them to have healthy, well formed trees with a branchy, fibrous root system. 

Conifers (evergreens) -- When ordering evergreens, select transplants, 
not seedlings. Transplants are trees grown from seed in a nursery for 2 years 
and then taken out and planted in rows. There they are cultivated and cared 
for until they develop a good root system and sturdy stems. 

Evergreen transplants are especially recommended for shelterbelt plant
ings in southern and western Minnesota, because of the less favorable environ
ment for growing trees. Transplants compete better with grass and weeds and 
are much easier to handle in planting. 

Methods of Planting Trees and Shrubs 

The spring, usually between April 15 and May 30, is the best time of the 
year to plant trees in Minnesota. 

Set Trees by One of These Methods 

Dig hole Iorge enough Set in hole as deep as Pock soil firmly. Press and level soil 
with foot. to hold rooh. trees were in nursery. 

Drive mattock or 
planting bor into 
soil with blade 
straight up. 
Push handle for
word. 

B ~~~ II 
II 

- - .. j ~ ..•••. 

}~~~~~~~~~.:)~~~~~? ·.·.·.·.·•·.·•·.·•·.·.·.·.·.• 
Raise blade and Set as deep as 
drive back into soil trees were in nur-
ot the same angle sery. 
to get new hold. 
Pull bock to 
Iorge hole. 

Close bottom of Close top of 
hole with plant· hole with heel. 
ing bar or mot· 
tack. 

(Left) Planting too shallow and :oo 
narrow. (Right) Too deep and too narrow. 



Plant Cuttings 

Planting at a 45-degree angle brings 
the soil in close contact with the cuttings. 
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Cuttings are branches taken from healthy 
trees, especially willows and cottonwoods. 
Properly cut and planted, stem cuttings will 
grow into trees. You can make cuttings either 
in the fall when trees are dormant and keep 
them in moist sand in a cool place over winter 
or in the early spring before March 15 while 
trees are dormant. 

Plant cuttings at an angle of 45 to 60 de
grees, but place them so the buds point upward. 
Leave only two good buds above the ground. 
This makes a stronger, more fibrous, root 
system with a good top growth. 

Mounting Wood Specimens 

The best method for you to learn about wood and its uses is to make a 
wood collection. The facts you learn can be applied to the home use of lumber 
from the farm woodlot. 

I 
I 

I 
! 

Wood samples are usually prepared and mounted as illustrated: 

J 
l. Get samples of the same size. The board
type sample should be 5 inches long, 4 inches 
wide, andfrom 3/4to 1 inch thick. Smooth 
the side that will show. 

L ___ ___, 

2. Wood samples cut from tree branches 
should be 2 to 3 inches in diameter, 6 inches 
long, with ends sawed square. Let the blocks 
dry in the air for several weeks before you 
attempt to finish the shaping. Cut each block 
as shown in the drawing, and then sand and 
varnish the su,rfaces before mounting. How to cut and mount wood samples. 

3. You can mount either type of wood collection on stiff, white cardboard or 
on a board. You might first arrange your samples on a table to see what size 
mounting board you'll need. 

4. You can glue or nail the flat wood samples to the mounting material or 
you can put in screws from the back side. Fasten block samples with screws. 

5. Put a 2 x 4 inch card below each wood sample with the following information 
printed or typed on it: 

a. Common name of the wood. 

b. Two common uses for the wood. 

Plant Press 

A plant press is used to dry plants under pressure. Collecting and mount
ing leaves will be more fun if you have a plant press for drying the leaves and 
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twigs properly. A press is easy to make. Follow the directions carefully and 
complete each step to the best of your ability, and you will have a job well 
done. 

Discarded apple crates or similar fruit boxes can furnish materials for 
making the plant press. Measure and saw: 

L' : 

ll ,. 

il 
; :~. 

I 
----!8"'-----

.r 
~ 

I 

l. Four pieces of wood 18 inches long, 1 i 
inches wide, and about 3/8 inch thick. 

2. Sixteen pieces of wood 12 inches long, 
l inch wide, and about t inch thick. 

Also, get the following materials and tools: 

Go l. Thirty-two small nails or small 1;-inch 
Plant press measurements. screws. 

2. Hammer, screw driver, and a square. 

You will now make two frames out of the slats. Use one-half of the mate
rial for each frame. They should look the same as they do in the drawing. To 
make the press ready for field use, get the following: 

l. Two buckle straps or pieces of rope, each about 4 feet long. 

2. At least 20 newspaper sheets for holding plants. 

3. Two pieces of cardboard 12 x 18 inches in size. 

Visiting a Forest Fire 11 Lookout" Station, a Tree Farm, or Game Refuge Area 

Visit a fire lookout station and talk to 
the lookout attendant. He can give you infor
mation for a short report on forest fire con
trol and his part in this work. 

Explain to the attendant that you are a 
4-H Club member. This man will be happy 
to explain his organization. Ask him to tell 
you about the state forest law that requires 
a written permit for burning such things as 
brush, logging slash, meadow grass, and 
stubble. 

Find out the most frequent causes of 
forest fires i11 your area and how you can be more careful with fire to prevent 
forest fires. 

Visit a tree farm and learn how to establish a tree farm. What species 
of trees are found in the tree farm area you visited? What are the plans for 
management? Write a report on what you learned and how you might help. 
Make a poster on forest fire prevention or saving of game, etc. 
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IDENTIFICATION 

0 

1. 
2. 
3. 
4. 
5. 

0 

Can you name the tree leaves above? 
Fill the empty circle with the correct 
number as taken from the following 
list. 

Bur Oak 6. Cottonwood 
White Pine 7. Hard Maple 
Basswood 8. White Oak 
American Elm 9. Green Ash 
Boxelder 10. Jack Oak 
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UNIT IV --PLANTS 

Bill Hueg, extension agronomist 

Nearly all of our food comes from some form of plant life. About 80 percent 
of the food we eat comes from grasses and legumes. The breakfast cereal you 
eat comes from some member of the grass family, either oats, wheat, corn, 
rye , or rice. The milk you drink and the eggs and meat you eat come indi
rectly from plants, such as alfalfa, cereal grains, and soybeans. Even vege
tables and fruits come from plants. You can see that plants are very important 
to us all. 

Pesky Plants 

In addition to the plants that provide food and fiber for us and our live
stock, there are some plants which are pests. We call these plants weeds. 
Actually, a weed is any plant growing out of place, so alfalfa in a corn field 
is a weed. 

Usually when we speak of weeds, we are thinking about thistles, cockle
burs, foxtails , lambsquarters, pigweeds, and quackgrass, to mention but a 
few. In order to grow crops successfully, the farmer must know how he can 
control weeds. He does this by watching how they grow. You too can learn 
about different plants by watching how they grow. 

Endosperm 

Leaf ( Coleoptile) 
Embyro 
Root 

Typical Grass Seed 

How Do Plants Grow? 

Nearly all plants begin from seeds, but some can 
produce new plants without seeds being planted each 
year. A seed is alive just like you. A typical seed is 
made up of two major parts. The first is the embryo 
or germ. The new seedling plant develops from the 
embryo. 



Shoot 

"~---Root 

Typical Legume Seed 
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The second part is for food storage. This is called 
the endosperm in grasses; and cotyledon in legumes. 
Just as we need food from the time we are born, so 
does the young seedling plant from the time it germi
nates. Nature provides for a supply of food until the 
young seedling can feed itself. 

The two major crop plant groups, grasses and legumes, grow differently 
from seed. Plant seeds of corn as an example of the grass family. Plant beans 
and peas as an example of legumes. Observe carefully the difference as these 
seeds germinate and grow. Start some seeds on a moist blotter or newspaper 
so you can see how the roots develop. 

Growth Habits of Plants 

All plants can be divided into two major groups because of their growth 
habit. One group is called annuals, the other biennial and perennial. Annuals 
all start from seed, and will produce a new crop of seed within the year. The 
p~ -..nt withers and dies, but the seed remains to start new plants the next year. 
How many annual plants can you name that are important to your life? 

The second group is made up of biennial and perennial plants. Plants in 
this group live for 2 or more years, and generally do not produce seed until 
the second year after they are planted. For example: If you plant alfalfa this 
year, it will develop seedlings that live over the winter. Next spring buds 
near the soil surface start to grow and new shoots develop on the plant. If you 
do not cut these plants they will flower and produce seed. 

Many biennial and perennials can reproduce from plant parts other than 
seed, such as underground stems and creeping roots. These plants are valuable 
for livestock feed, and they do not have to be replanted each year. This is an aid 
to conserving soil and moisture. How many important biennial or perennial 
plants can you name? 

Perennial weeds are more difficult to control than annual weeds. Quack
grass is a perennial weed and is difficult to control. However, because of its 
very large root system it can protect steep slopes from erosion. If you keep 
annual weeds from producing seed you can reduce the weed problem. This will 
reduce the time needed to prepare a seedbed and to cultivate. Controlling weeds 
is a method of conserving soil moisture. 
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Root System Development 

When a seed germinates, the first 
part to develop is the root. The 
young plant can then get food from 
the soil. Look carefully at the roots 
on your seedling corn, beans, and 
peas. Notice that even as a seed
ling, the grass has a more branch
ing root system than the legumes. 
Grasses are known for their branch
ing root system. Legumes have a 
tap root which goes deep into the 
soil. 

What type root system do you think is better for conserving soil? Where 
would a deep tap root be helpful in conservation? 

Seed Development 

We have seen that most plants begin from seeds. Have you wondered 
where seeds come from? All plants have flowers which contain the reproduc
tion organs. Have you ever seen flowers on grass? 

Male 

Female 

In some plants like wheat, 
oats, and barley, the flowers are 
self-fertilized. Here the pollen 
from the male part fertilizes the 
ovary or female part within the 
same flower on the same plant. 
Fertilization is needed to develop 
a seed. 

In other plants, cross-fertili
zation or pollination is the method 
for developing seed. In corn, rye, 
and most of the forage grasses, 
the pollen is spread from one plant 
to another by the wind. If fe rtili
zation takes place a new seed will 
develop. 

Some cross -pollinated plants 
need help from insects, such as 

the honeybee. In alfalfa and clovers, the reproductive parts are held tightly 
within the flower. In order for pollen to shed, the flower must be opened. 
When a bee visits the flower for nectar, he "trips1 ' the flower, and pollen is 
spread all over him. As he goes from one blossom to another in search of 
nectar, some of the pollen is left behind. Again, if the pollen grain gets to 
the ovary, fertilization takes place and a new seed develops. 



- 23 -

Laws Governing Plants 

We have laws to protect or conserve certain wild plants. These plants 
need protection because much of their natural environment has been removed 
by draining swamps, plowing the range, cutting woodlands, etc. Perhaps after 
reading the section on seed development, you can understand why it is impor
tant not to remove the flowers of certain wild plants. 

KIND OF 
SEED ___________ VARIETY*::.._ _______ LOT NO.-----

HARD GERM. 
PURITY %-----GERM.% SEED % DATE------

WEED INERT OTHER CROP 
SEED % MATTER % SEED %---------

NOXIOUS NO. PER OZ. 
WEED SEEDS ___________ OR PER LB. __________ _ 

GROWN IN~· ......,.,..,--..,..--~-..,.-----.......,.-COUNTY ----:~--~--:-----:--:--
!State or foreign country) (Open pollinated corn only) 

FOR HYBRID DAYS FOR SINGLE CROSS 
CORN: ZONE _________ MATURITY _______ DOUBlE CROSS 

TRIPlE CROSS 
DEAlER'S 

) 
) 
) 

NAME & ADDRESS-------------------------

*Variety name is not required but if given must be correct. 

In addition, laws have been made to protect you and the farmer from 
getting poor seed to plant. All seed sold must carry a tag which states the 
type of crop, germination percentage, and purity of the seed from weeds, 
other crop plant~, and dirt. The wise person will buy the highest quality seed 
he can get to prevent weeds. 

A good way to become familiar with different types of plants is to watch 
how they grow in the field. In addition, collect various types and look at the 
root systems, stem growth, type of leaves, type of flowers, and their seeds. 
You can use this to show others "how plants work for man. 11 For more infor
mation on plant science enroll in the Crop and Soils Science project. 



UNIT V --ANIMALS 

Berkeley Peterson, assistant 
district agent for U. S. Fi :sh 
and Wildlife Service 
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We have learned that wildlife, in order to grow and reproduce, has four 
basic needs: food, cover; water,and enough living space. These needs vary 
greatly with each species. For example, the open mesa country which the 
mule deer calls home would not be suitable at all for its woods-loving cousin, 
the white-tailed deer. Neither would the warm-water sunfish thrive in the 
cold, tumbling waters of a trout stream. 

Take a field trip and observe signs of the different animals found in your 
area. 

Identification 

There are many ways of telling that animals are present in the area be
sides actually seeing them. Animals can be identified by the signs they leave, 
such as tracks, droppings, hair, or by the manner of feeding. Usually one or 
more of these clues can be found. Good tracks can often be noted by examining 
areas of sand,- dusty trails, or stream banks across which the animal travels. 
Sometimes an animal's hair is left as it goes over or under a fence. 

Importance 

There are many different species of rodent animals found in Minnesota. 
Many of them are important to us because of their furs; some are food of 
other wild animals and for man. The beavers, besides being fur-bearers, 
are important because the dams they build provide homes for fish and other 
wildlife and aid in water conservation. Ground squirrels, jack rabbits, and 
pocket gophers are of concern to farmers because when they become too 
numerous, they destroy valuable grass and other crops or interfere with 
farming. 
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The following sketches will help in identifying the tracks of animals . 
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The most practical and efficient ways of controlling most of our more 
harmful rodents are by using poison baits and trapping. Generally, rodents 
such as rats, mice, and pocket gophers are controlled faster and cheaper by 
using poisoned baits. Those that are not poisoned can then be trapped. 

Many traps are designed to catch only one type of an animal such as 
pocket gophers or moles. 

Learn the methods that are commonly used in your area for controlling 
destructive rodents. Also learn the safety precautions that you need to take 
when using poison baits and traps. 
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Fur-bearing Animals 

Raccoon 

Some of the game animals in Minne
sota are also fur bearers. Raccoon is 
classified as both. The white··tail deer 
is the largest game animal that can be 
legally hunted in Minnesota. 

Game animals are harvested by hunt
ing and trapping, but it is very important 
to leave a supply of the animals as breed
ing stock for next year's crop. Hunting or 
trapping should be carefully controlled so 
that harvest is never 100 percent. The 
amount you can take safely depends on the 
number of animals that can be carried 
through the winter. Only the surplus can 
be removed. Unfortunately, it is usually 
difficult to tell exactly how many animals 
should be left for winter. 

Fur-bearing animals 
such as beaver, mink, musk
rat, and raccoon provide rec
reation and cash income for 
hunters. You'll find valuable 
animals in greatest numbers 
on farms where the land is 
used wisely and where there 
is a place for them to live. 

The food habits of our 
fur-bearing animals are 
varied. For example, bea
vers and muskrats eat plants 
while mink and weasel eat 
small animals. Raccoons 
are called omnivorous, be
cause they eat both animals 
and plants. 

Spotted Skunk 

Study the foods and habits of some of the fur-bearing animals in your 
area. Find out if their fur is valuable. Study some of the game animals in 
your area. 

Fish 

Minnesota is famous as a. fishing state. With our many lakes, streams , 
and rivers our state is known all over the nation for its supply of desirable 
kinds of fish. Besides fish, many other forms of animal life are found in or 
around water. 

Take a trip to a lake or river and see the many different animals that 
live in or around it. Learn some of the kinds of fish that live in Minnesota. 
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PIKE 

From Nebraska Publication - 4-·H Wildlife Conservation, 
Ext. Circular (18-51-2} 

Gun Safety 

Dorsal Fin 
Posterior 

/ 

Every week we read of an accident with guns. People are shot while play
ing with or handling guns they "didn't know' were loaded. These and similar 
accidents can be prevented by the proper training on the use of guns. Visit 
your local Game Warden and arrange to take a "Firearms Safety" course. 

The Ten Commandments of Gun Safety 

1. Treat every gun with the respect due a loaded gun. 

2. Carry only empty guns, with the action open, into your automobile, camp, 
and home. 

3. Always be sure that the barrel and action are clear of obstructions. 

4. Always carry your gun so that you can control where you point the muzzle, 
even if you stumble. 

5. Be sure of your target before you pull the trigger. 

6. Never point a gun at anything you do not want to shoot. 

7. Never leave your gun alone unless you unload it first. 
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8. Never climb a tree or a fence with a loaded gun. 

9. Never shoot at a flat, hard surface or the surface of water. 

10. Do not mix gunpowder and alcohol. 

UNIT VI -- WHAT IS SOIL? 

Roger Harris, extension specialist 
in soil conservation 

Soil is nature's greatest gift and its supports all plant and animal life. 
Most soil was rock at one time. If given time, centuries of it, nature can 
11 weather 11 the rock into soil. 11 Weathering11 is the grinding action of glaciers, 
rain, wind, running water, root growth, freezing, and thawing. 

Therefore, soil is made up of pieces of rock, decayed remains of plants 
and animals, and living insects, roots, and bacteria. 

Most soils are made up of three layers- -topsoil, subsoil, and parent 
material. 

TOPSOIL is the surface layer and it may vary from an inch to several 
feet in depth. It contains most of the food that is ready for use by the plants. 
This includes the live and dead plant and animal remains (organic matter) 
plus the mineral (rock) part of the soil. The organic matter is the life of the 
soil. It furnishes plant food, holds water like a sponge, and helps keep the 
soil open and loose. 

Spread about a quart of topsoil, taken from a woods area, on a piece of 
white paper. In a bright light, spread it around with an old table fork. Do you 
find worms, bugs, or ants along with decaying roots and leaves? 

SUBSOIL lies just under the topsoil. This layer stores water and contains 
some more plant food. 

PARENT MATERIAL is the lower layer and is made up of rock or pieces 
of rock from which subsoil and topsoil are formed. 

Find a deep road cut or a place where they are digging a basement and 
look for the topsoil, subsoil, and parent material layers. In some places 
much of the topsoil may have eroded away. 
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SOIL TEXTURE is important. It has a lot to do with the goodness of our 
lawn, garden, field, or flower pqt soil. Texture is told by the amounts of sand, 
silt, and clay present in the mixture. 

The coarser pieces (sand) cam be seen without a magnifying glass and feel 
rough when rubbed between the thumb and finger. 

Silt is made up of the finer pieces which feel smooth, almost like talcum 
powcfe""r:" If it is wet it still feels smooth but is not sticky. 

Clay particles are the smallest of the three and even a magnifying glass 
can1 t pick out each separate piece to the eye. Clay is smooth, but slick and 
sticky when wet. 

Loam is the name used for a mixed soil (sand, silt, and clay). Of course 
it will have some organic matter in it too. 

Fill a quart jar (with a screw top) 2/3 full of water. Then add about the 
same amount of topsoil. Put the lid on and shake it six or seven times. Let 
it set for a few minutes. Now you'll see that the course pieces (sand) settled 
quickly; the finer pieces (silt) settle more slowly. It may take some more 
time for the very fine pieces {clay) to settle and leave the water above it very 
clear . Maybe some organic matter will continue to float. Can you pick out the 
texture layers? 

If you want some good soil for flower pots or window boxes, make it your
self. Take 2 parts of good garden. soil without stones etc . , 1 part of fine or
ganic material such as peat 
or loose leaf mold, and 1 
part of sand (not too coarse) . 
Mix it well, and it is ready 
to use. 

Now we have found out 
why soils differ and what 
soil really is. To learn 
more, be sure to look 
11 down into it. 11 

11 We never miss the water 1 til the well goes dry11 is an old, but still true, 
saying . Everyone needs water. We can go a month without food but only 3 or 
4 days without water. 
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Many plants and animals are 3/4 water. Shade trees do not have a great 
deal of water in the wood but a large tree uses over 500 barrels of water a 
year. The water is drawn up the tree, carrying food, and then most of it is 
"sweated out11 through the leaves. {This is called transpiration.) 

A lawn in Minnesota ofteJh. has to be watered six or seven times during the 
summer. It will take 2, 700 gallons of water to give an average-sized lawn 1 
inch of water--this is about 17, 000 gallons a season. 

One corn plant uses 50 gallons of water. Many fields have 16,000 plants 
per acre. 

Each person uses about :;o gallons of water per day for cleanliness, food 
and drinking. But if we count the water used in a city, it will amount to nearly 
1, 300 gallons per person per day. This includes business, cooling, etc., 
plus horne use. 

Water is often a problem 
because plants and people suffer 
during a dry season and soil :is 
washed away by too much rain. 
Some of the runoff water fills 
our lakes and rivers. However , 
if it carries soil with it, the 
lakes and rivers will be muddy 
or filled by the silt. 

Just one rain drop falling 
on bare soil will splash and 
loosen bits of soil. But with 
billions of drops, the loosened 
soil and muddy water will wash 
away into the rivers and caus:e 
floods capable of washing away 
bridges , homes, roads, and 
sometimes drowning people. 

The mighty Mississippi 
starts as a small clean strea·rn 
from this quiet, northern lake . 
As it flows toward the sea it 

becomes muddy from soil washed into 
it and dirty from sewage carried into it. 

What can we do to keep our lakes 
and rivers clean and prevent floods? 

Look at water running off bare 
ground during a rain storm and corn
pare it with water running from sod 
land or forest. Take samples of each 
in two glass jars . Let them settle and 
notice the diffe renee . 
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RESOURCE MATERIALS FOR OTHER PROJECTS 

Conservation 

Beginners' Conservation Record, R-30 

Soil and Water Conservation Projects and Activities, A Guide for 4-H 
Club Leaders, PA-377 

Youth Go to Conservation Sites, EPR-2 

Entomology 

The Insect and You, B-43 

Entomology Record, R-36 

4-H Club Insect Manual, Agricultural Handbook 65 

4-H Club Entomology Leaders Manual, Agricultural Handbook 106 

Handbook of the Insect World, Hercules Powder Company 

Forestry 

4-H Forestry Record, R-31 

Evergreens, B-258 

Planting Trees in Minnesota, B-350 

Constructing Nature Trails, Forestry FS-7 
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