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Serving as a project leader is a very challelngA!fgu?:fl;Rwif~~~~img, ~xperience. 
Your decision to serve as project leader in plan~.,~pata0'1•0gy:"m:ay have been made 
with some hesitation. You may have felt that y.ou knew absolutely nothing about 
plant diseases. Don't be discouraged! You do not need to be a graduate plant 
pathologist to do a good job as project leader. All you need is a sincere interest 
in helping young people and a desire to learn along with them. Remember, this 
is new to them, too. 

PURPOSE OF THE PR OJ EC T: 

The purpose of this project is to show 4-H boys and girls that disease
causing organisms or parasites such as fungi, bacteria, viruses, or nematodes 
exist naturally in soil. The cold soil seed test, which this project deals with, 
will demonstrate the effect of fungi on common crop seeds which are planted in 
soil and kept at temperature and moisture levels which prevent the seed from 
germinating but permit the growth of certain fungi. It will also demonstrate 
how this condition, so common in our fields and gardens each spring, can be 
lived with and damage to seed made less with simple seed treatment. The test 
is flexible enough so that the 4-H' er can use his own ideas in setting up various 
kinds of tests as he comes to an awareness of the struggle which is always 
occuring betweeen plants and their parasites. 

JOB OF THE PR OJ EC T LEADER: 

What, specifically, is your job as a project leader? As a project leader 
you will work closely with members, parents, other leaders and the county 
extension staff. As a project leader you will have primary responsibility to 
see that the group of 4-H boys and girls who are enrolled in plant pathology in 
your club are led to gain a basic knowledge and understanding of soil-borne 
diseases and how they affect seed germination and plant growth. In order to 
do this, you will find that the job as project leader involves a number of smaller 
jobs: 

1. Guide members in selecting a suitable project phase. 
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Plant pathology, at the present time is divided into two phases: 
( 1) cold soil seed test and (2) plant disease specimen collection. 
Considering the capabilities of your members, it will be your job 
to help the member select the phase which will be of greatest in
terest and benefit to that member. Remember that each boy and 
girl is different and you know them as individuals better than anyone. 

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 fa~ilities without regard to race, creed, color, sex, or national 
origin. · 
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2. Help members understand project requirements. 

Each project has its minimum requirements to be completed. 
This project requires that the member conduct four different 
11 cold soil seed tests" during the year. Some of your members 
may be capable of more than this and your job then becomes one 
of encouragement. Conversely, sometimes young people will 
become overenthusiastic and want to do all of them, and in 
doing so become overburdened and discouraged. Your job, 
then, becomes one of preventing this by proper selection of pro
ject activities. 

3. Help each member set his own goals for the project. 

Again depending on the capabilities of your members, you may 
find yourselves guiding some of your members to greater heights 
than others. For some the minimum project requirements will 
be as high as you go; for others you will find yourselves encourag
ing them to set higher goals. Remember, a boy or girl can lose 
interest in the project by setting goals which are too low as well 
as too high. 

4. Become familiar with the project materials. 

You have a responsibility as a project leader to become familiar 
with the project literature. There are member records and 
bulletins and leaders 1 guides for both phases of the project. 
There is additional reference material available from county ex
tension offices to help you, and you should be familiar with these. 
These references and training aids are listed in this and other 
leaders 1 guides. 

5. Act as a counselor and teacher for the members by providing subject 
matter. instruction in plant pathology. 

Do not be unduly frightened by the word "teacher. 11 We normally 
think of a teacher as a lecturer and of course we don 1t all feel 
capable of doing this. Actually, we cannot teach; we can only 
help another person to learn. Remember, there are many ways 
of helping others to learn besides lecturing: demonstrations, 
tours, workshops, judging, exhibits, discussion, panels - -all 
are effective methods of teaching. Using a variety of these 
techniques will add interest to your project meetings. 

And what is a project meeting? lt 1 s an informal gathering of 
your project members and yourself as you learn something 
about plant pathology together. It may be in your home, in your 
club house, a member 1 s home or outdoors. It is suggested that 
three or more be held each year. Specific suggestions for meet
ing content are listed further on in this leader 1 s guide. 

After planning your meetings with your members, you may feel 
you need help in particular areas. Ask for it. .There are a lot 
of local people- -neighbors, parents, pharmacists, county ex
tension personnel, junior leaders, and soil conservation service 
and forestry service personnel--who could help you with specific 
topics. Movies and slides are available through your county 
agent, and these may be helpful. A number of them are listed 
in this and in the leaders 1 guide for the other phase of this project. 

... 
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6. Assist members in planning project activities such as demonstrations, 
tours and exhibits. 

Demonstrations or "show and tell11 are one of the main benefits 
of 4-H Club work. You have· a responsibility as a project 
leader to encourage your members to demonstrate and give 
project or illustrated talks at your project meetings, at regular 
club meetings, and for county demonstration programs. If you 
are not familiar with demonstrations ask your county agent for 
the following publications: 

B-55 4-H Demonstrations 
M-24 Demonstrations Check Sheet 
M-82 4-H Demonstration Outline Form 
M-115 Leaders 1 Guide - 4-H Demonstrations 

Specific topics for demonstrations are listed further on in this 
guide. 

You have a responsibility to help your members prepare exhibits 
for local or county exhibition. Consult your county agent for 
local exhibit requirements. 

Tours might be a valuable teaching aid to use in your project 
meeting. A tour to a manufacturing or distributing firm of 
agricultural chemicals, with particular emphasis on fungicides 
might be considered. A visit to an agricultural experiment 
station and observation of research on plant diseases may be 
possible. A tour takes a lot of planning. Be sure it adds to the 
total educational effort before you go ahead with plans. 

7. Help members grow into useful_, mature adults through a project 
experience. 

The ultimate goal of 4-H Club work is the total development of each 
member. Project work is one way we can help each boy and 
girl learn and develop. As a project leader, you can provide 
the valuable learning opportunities for these 4-H members. 

8. Keep parents informed about their child1 s project. 

Interested parents mean a strong club program. Keeping them 
informed may pay dividends in your obtaining their assistance 
and support for your program when needed. Inform parents of 
your program plans and activities. 

9. Meet with main club leaders at times to make plans for club activities. 

Even though your lone responsibility may be as a project leader 
in plant pathology, you are still a part of the total leadership 
team in your club. Meet with the other leaders in your club and 
plan programs jointly so that all parts of the club program fit 
into place like pieces of a picture puzzle. 

10. Attend county or regional leader training meetings. 

Leader training meetings are planned periodically to help you 
perforrn your job effectively. Plan to attend these whenever 
possible. You will find that they will be helpful. 
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SUGGESTED SERIES OF PROJECT MEETINGS 

Here are some suggestions you may consider in planning and conducting 
a series of project meetings: 

Meeting I 

A. Introduction 

1. Get acquainted -- games and singing 
2. Outline plans for meeting 

B. Group Instruction 

1. Requirements of project 
2. Examine project member's manual and record 
3. Explain additional references available 
4. Explain what a plant disease is, how a plant is affected, where 

a disease starts, what is necessary for it to develop, importance 
of losses caused by plant diseases, etc. 

C. Group Activity Suggestions 

1. Field trip to hunt for diseases 
2. Have member give a report on crop losses due to disease 
3. Study and illustrate the life cycle of a particular plant disease. 

D. Fun Period--Recreation 

E. Preview of Next Meeting 

Meeting II 

A. Recreation 

B. Outline of Plans for Meeting 

C. Group Instruction 

1. Procedure for conducting a cold soil seed test. 
2. Demonstration of various comparison tests which can be made. 

D. Group Activity Suggestions 

1. Demonstration--how to set up and conduct a "cold soil seed test" 
2. Demonstration- -"treating seed with chemical fungicides. 11 

3. Set up several "cold soil seed tests. 11 

E. Record Assistance 

F. Fun Period 

G. Preview of Next Meeting 

Meeting III 

A. Recreation 

B. Outline of Plans for Meeting 
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C. Group Instruction 

1. Discuss common soil-borne diseases of plants 
2. Discuss methods of preventing soil-borne diseases 

D. Group Activities Suggestions 

1. Discuss results of "cold soil seed test" set up at last meeting. 
2. Demonstration- - 11 safe handling and storage of chemicals" 
3. Tour of a store selling chemicals or a plant manufacturing them 

E. Record Helps 

F. Fun Period- -Games 

G. Plans for Further Meetings 

DEMONSTRATION HELPS 

One of the seemingly difficult parts of demonstrating is choosing the topics. 
Below are listed some ideas which may be used: 

1. Setting up a 11 cold soil seed test11 

2. Treating crop seed with chemical fungicides 
3. Safe handling and storage of agricultural chemicals 
4. Filling out a 4-H Plant Pathology Record 
5. Reading the results of a 11 cold soil seed test11 

INFORMATION AND SUGGESTIONS 

1. Principles of Plant Pathology 

Plant pathology means the study of plant diseases. 
11 pathology11 is derived from the Greek words, 11 pathos 11 

and 11 ology" meaning 11 doctrine, theory, or science. " 

In fact, the word 
meaning 11 a suffering" 

Plants, like humans, get sick and have diseases. Diseases are found in 
all kinds of plants such as trees, flowers, vegetables, fruits, corn, wheat, 
and other grain. A disease develops in a plant when something such as bacteria, 
fungi, viruses, or nematodes get into a plant and react with it. They are 
parasites deriving their nourishment and life from the plant which they infect. 
Let us define these parasites more specifically: 

a) bacteria -- a large, widely distributed group of one-celled organisms, 
too small to be seen with the naked eye. Some are spherical shaped, some 
rod shaped, and others spiral or threadlike. They produce diseases both 
in animals and plants. Many are beneficial, being involved in fermentation, 
decaying of organic material in the soil and taking nitrogen from the air 
and fixing it in the soil for plant use (nitrogen fixation by legumes). 

b) fungi - - a group of simple plants comprising the molds, mildews, 
rus~smuts, mushrooms, etc. None of them contain the green color 
(chlorophyll) necessary to produce their own food, so they must live on 
other plants as parasites. 

c) ~ - - scientists are not agreed on what viruses really are. They 
do agree that they are submicroscopic in size. Some believe they are 
living; others believe they are nonliving complex proteins. They cause 
many diseases such as rabies, smallpox, and mumps in humans; and plant 
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diseases such as mosaics, stunting, and loss of green color. 

d) nematodes very tiny round worms commonly found in soil. These, 
too, are not easily s·een by the naked eye. 

So we are dealing with disease-causing plants and animals, too small to 
be commonly seen and often occuring naturally in soil°. When these pests gain 
entrance into a plant or seed they react with their host causing disease and 
death for the weakest. Plant diseases can also be caused by changes in 
temperature, moisture, nutrient (food) conditions, or injury to the plant. 
These conditions weaken the plant's resistance and allow parasites to enter. 

Three things must be present for a plant disease to develop: 

a) a disease-causing agent such as one of the four just mentioned. 
b) a susceptible plant--not all plants are susceptible to the same fungus. 
One may repel it, another not. The organism 'causing rust in wheat, for 
example, will not cause rust in soybeans. 
c) the correct conditions - -temperature, moisture, etc. - -must exist for 
the fungus or bacteria to grow. 

How does a plant disease develop in a plant? 

Each disease-causing organism has its own unique method of developing 
its particular disease symptoms over a period of time during its life cycle. 
Let's illustrate using a common disease, cedar-apple rust. This disease is 
caused by a fungus with a long latin name (Gymnosporangium juniperi virginianae}. 
Its life cycle requires 2 years. Let's start with the brown, hard galls or 
swellings on the twigs of eastern red cedar, which you have undoubtedly .seen. 
These galls have been here all winter. During moist warm days in May, they 
absorb water and force out jellylike 11 spore horns. 11 These horns are capable 
of producing spores (seeds) which are carried by wind to apple leaves, fruits 
and twigs. These spores germinate, grow, and infect the apple leaf forming 
small yellow spots on the top of the leaf. The fungus continues to grow through 
the leaf to the lower surface, forming another kind of spot. These spots pro-
duce more spores which are carried by wind back to the cedar where they start 
new infections in late summer and early fall. The next spring, these infections 
begin to grow forming wartlike structures up to 2 inches in diameter. It takes 
all year for them to develop, but by the following spring they are mature and 
ready to produce the gelatinous "spore horns" again. Now we are back to 
where we were 2 years ago. 

This is an example of only one fungus, the disease it causes, its .symptoms, 
and the length of its "life cycle. 11 Each fungus or bacterium or virus is dif
ferent, but the important thing for your 4-H member to know is that to control 
a disease a cure must be applied at the "weakest link" of the life cycle. If 
this can be done, the development of the disease is stopped and the damage 
prevented. Sometimes the "link" is not very weak or sometimes there is no 
effective cure to direct at that link. This makes disease control very difficult 
and sometimes impossible or impractical from the standpoint of cost. 

The member will have an opportunity in this phase of the plant pathology 
project to observe soil-borne disease organisms, such as fungi., attack seed 
planted in soil containing this organism. Remember that these organisms 
occur naturally in all soils. The member will have an opportunity to apply 
a cure or remedy- -a chemical fungicide- -as he or she attempts to 11 apply 
this at the weakest link11 and thus assure that the seed will grow and produce 
a healthy plant. That is why it is so important for you as a project leader to 
be able to explain the principles we have just discussed so that your members 
will understand not only the "hows" but also the "whys" of this project. 
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2. Procedures of the Cold Soil Seed Test 

The cold soil seed test makes a good winter project but preparations 
must be made in the fall before freezeup. Soil must be collected from a 
proper source, preferably a medium textured soil from a garden or field, 
and stored in sufficient quantity to last through the winter. The member should 
store at least a bushel of soil, which contains about 38 quarts. This will 
allow for many unanticipated changes or additions that the member wishes to 
make. For uniformity of results, urge the member to take in enough soil so 
he or. she can work with this same soil in all his tests. If the results are good 
with that, then the next year another batch can be brought in from the same 
source. 

The member should also collect and store a similar quantity of sand, 
particularly if his soil source is very heavy or clayey. It may be necessary 
to mix sand with the regular soil to end up with the medium texture necessary 
for this test. 

Each test run takes 2 weeks. This provides results in a short time and 
permits a member to plan other tests. Preliminary tests should be run with 
several variations to get an idea of which tests show the most striking differences 
in results. The best ones can then be rerun. 

The procedures outlined in the member's bulletin should be followed very 
closely if successful and uniform results are to be shown. One of the values of 
this test is the ability to repeat the test with comparable results. This can be 
done if the procedures are followed as carefully as a homemaker follows a 
recipe in baking a cake. 

When a member becomes experienced and has had some good results he 
should be encouraged to try what is called .a replicated trial. Suppose a member 
has become adept at running a test comparing treated seed versus untreated 
seed. How does he set up a replicated trial? Using the correct procedure, 
he prepares three (rather than one, as formerly) containers using treated seed 
and three containers using untreated seed. This gives him greater accuracy 
and he now has a replicated trial. In this case, it is described as "two treat
ments replicated three times. 11 If he had used four containers of each it would 
be described as "two treatments replicated four times. 11 

The total number of plants that have emerged and grown as well as the 
total number of these that are healthy should be counted and recorded on page 
3 of the member's record. The next section describes this procedure. The 
number of days used for the test should be recorded and used as a guide for 
setting up a display or demonstration for a county fair or show. Urge the 
member to keep the display samples of the seed used in tests to show what the 
seed looked like before planting. In some cases, two lots of seed may look 
quite different, but perform very much the same. In other cases, the seedlots 
may look similar but react or perform very differently. The seed samples, 
therefore, become a very important part of the display. 

The cold soil seed test is an excellent educational tool, but it can be a 
valuable means for testing seed that is to be used on a large scale, such as on 
the member's own farm. Sometimes major plans in field operations may be 
changed on the basis of a reliable seed test. 

3. Members' Record 

The minimum requirement for the 4-H member to complete this phase of 
the plant pathology project is that at least four different 11 cold soil seed tests" 
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be conducted. These should be simple replicate tests, that is, one dish for 
each uniform lot of seed. For a test there must be two dishes with some dif
ference in seed source or treatment between them. A good difference in re
sults in one of these tests could logically be followed up with a replicated trial 
and also a demonstration. Ten possible test choices are listed on page one • 
of the member• s record. The minimum four may be chosen from among these, 
or the member may develop a test of his own choice. You will find that this 
project permits a great deal of opportunity for individual initiative. He may, 
for example, test seed from his own farm or home versus seed from a neighbor• s 
home or farm. He might try seed treated with a chemical fungicide versus 
untreated seed. Here is an opportunity for you to encourage the member to 
attempt some original or new combinations. There are many more possibilities 
than those listed in either the member• s bulletin or on the project record. 

Page 3 of the member record requires the member to record the results 
of the tests. One line is designed for each dish or container used in the test. 
Column one asks for "type of test. 11 This refers to the type of comparison 
that the member is making; for example: chemically treated seed versus non
treated; injured seed versus healthy seed, etc. Columns 6 and 7 titled "No. 
of Days Exposed to Cold and Warm" refers to the number of days that the test 
dishes were stored in the home refrigerator or storage cellar, and the number• 
of days they were stored at room temperature before the reading of results. 

The member may have some difficulty in calculating columns 10 and 12. 
Column 10 asks for "percent emerged. 11 This means the percentage of seeds 
that were planted that actually germinated and grew. To obtain this figure 
divide the figure in column 9 by column 5. 

Column 12 asks the member to decide which of the growing plants are 
healthy and which are not and to determine the percentage of healthy plants. 
Here the member merely divides the figure in column 11 by column 9. 

HELP IS AVAILABLE 

Sometimes you may feel in need of help to carry out your proposed project 
meetings. Here are some suggestions for you. Consider: 

I. People 

I. Parents- -include them in your planning. Let them know help is 
needed. Ask them to assist. 

2. Junior Leaders--some may be quite closely associate& with this 
in school. 

3. Businessmen- -pharmacists and farm chemical dealers may 
assist with the chemical fungicides. 

4. Teachers- -biology or vocational agriculture instructors may be 
available. 

5. County Extension Agents are available for assistance. 

II. Publications 

1. 11 Seeds 11 --The Yearbook of Agriculture, USDA, !961, pages 
407-417, 433-443, 457-462. 

2. Midwest Farm Handbook, Fifth Edition, 1960. The Iowa State 
University Press, Ames, Iowa, pages 25-31. 

3. Cole, Herbert Jr., Producing Disease-Free Seedlings and 
Transplants, Circular 506, 1962, The Pennsylvania State 
University, College of Agriculture, Extension Service, University 
Park, Pennsylvania. 
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4. "Plant Diseases," The Yearbook of Agriculture, USDA, 1953. 
Look up sections in index under seeds and seedlings. 

III. Movies and Slides 

1. Film -- "Lost Harvest" -- 20 minutes, color; The need for 
controlling certain seed-borne and soil-borne diseases that cause 
heavy damage to crops every year is shown in this film. 

2. Film -- "Red Seed" -- 22 minutes, color; filmed in Sweden to 
show farmers why they should treat seed. It shows the reasons 
for techniques of seed treatment. 

See your county agent if you are interested in these films. He can order 
them for you. 

These suggestions may help you to help your members. Remember, what
ever you do as a project leader will be greatly appreciated by members, parents, 
leaders, and extension agents. 
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