
ECONOMIC PLANT DISEASES COMMON IN 
KANSAS AND THEIR CONTROL¹ 

L. E. MELCHERS

NATURE OF PLANT DISEASES 

Plant diseases are caused chiefly by the presence of fungi and 
bacteria in plant tissues. In some instances no organism has been 
discovered as the causal factor. The annual loss from the diseases 
in Kansas attacking economic plants aggregates many millions of
dollars. Some diseases may be almost entirely prevented by prac- 
ticing control measures, some may be partially controlled, while a
few are of a nature for which a practical means of control is not 
known a t  the present time. 

Most of the plant diseases are the result of abnormal conditions 
in plants brought about by (1) a fungous infection, (2) a bacterial 
infection, (3) a weakened condition in a plant, not the result of an 
organism but caused by environmental factors or by a virus. 

A fungus is a plant which is not able to manufacture its own
food. It obtains its nourishment on or within the tissues of higher, 
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green plants, either living or dead. The fungi cause leaf spots,
blights, cankers, rots, rusts, smuts, etc., on our garden, forest, and 
field crops. These are called fungous diseases when evidences of
the fungi can be detected. This often requires microscopic ex- 
amination. 

Bacteria are also microscopic plants commonly spoken of as 
“germs,” which in many cases produce plant diseases. The general 
symptoms of plant diseases caused by bacteria are not greatly dif- 
ferent from fungous diseases. Apple and pear blight, black chaff of 
wheat, and blackleg of potato are examples of bacterial diseases 
commonly found in Kansas. The invasion of plant tissues by the 
proper species of bacteria may cause soft rots, blights, cankers
spots, etc., in the host plant. 

Nonparasitic or “physiological” diseases are, as the name signi- 
fies, not brought about by organisms. They constitute a large group 
of plant diseases which are among the most difficult to control. 
Some are the result of a combination of soil and climatic conditions 
which interfere with the proper growth and development of the 
plant or crop. 

A group of degeneration diseases, commonly spoken of as virus 
troubles, are not uncommon and are causing great damage. The 
mosaic diseases of tomato and potato are very common examples. 
Spindle tuber of potato is a virus disease that is very serious and is
responsible for cutting down yields. Virus diseases are not caused 
by any known organism, although they are transmissible. 

It generally becomes necessary to learn the cause of a plant  dis- 
ease before satisfactory remedial measures may be advised. In the 
pages which follow, a short description of the most striking symp- 
toms of the common economic plant diseases occurring in Kansas 
is given. Recommendations for their control accompany each de-
scription where remedial measures are known. 

No attempt has been made to enumerate all fungi or bacteria 
known to cause plant diseases. Only those plant diseases which are 
most frequently found and which cause damage are mentioned. In
several instances it is suggested that the reader write to the Kansas 
Agricultural Experiment Station for specific information, 

A full discussion of the corrosive sublimate, hot formaldehyde,
and copper carbonate treatments for seed disinfection and of the 
preparation of Bordeaux mixture and lime sulphur is included. 

When in doubt concerning the identification of a plant disease, 
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send in material for identification. In submitting plant disease am-
terial, kindly observe the following suggestions: 

1.  Always send plenty of material. Proper identification is often 
impossible if only a single leaf or a fragment of bark is sent. Sam- 
ples of small plants should include root, stems, and leaves. 

2. Wrap soft plants first in newspaper and then in oil paper if
convenient. Do not crowd material into an envelope or press it.
Send samples as soon after collection as possible. 

3. Woody tissue, such as limbs of trees, bark, or any hard wood
should be carefully wrapped so that it  will carry through the mail 
or express. It is necessary not only to send the diseased tissue, but 
some of the adjoining healthy tissue. 

Special Note.-By communicating with the county agricultural 
agent, or by writing to the Department of Botany of the Agricul- 
tural Experiment Station, Manhattan, Kan., franked mailing tags 
may be obtained which will carry plant disease specimens free of
postage. 
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SEED TREATMENTS 

THE COPPER CARBONATE DUST METHOD 

This dust treatment for sorghums, wheat, and millet is rapidly re- 
placing the formaldehyde methods, since i t  is more rapid, there is 
less seed injury, and wheat, millet, or sorghum seed may be treated 
any time of year and stored. There are several makes of commercial 
machines for this purpose which are run by power and have a large 
capacity. A barrel smut-treating machine and a concrete mixer as 
described in Circular 107 of the Kansas Agricultural Experiment 
Station are satisfactory outfits for treating seed for small acreages. 
The type of outfit to be used should be determined by the amount 
and kind of seed to be treated. Any standard brand of copper car- 
bonate may be used for the control of stinking smut of wheat, millet 
smut, and the kernel smut of sorghum. The copper carbonate dust 
treatment is not recommended for any of the other smut diseases of  
cereals. Those grades of copper carbonate analyzing from 50 to 55
per cent copper content require two ounces to the bushel o f  grain and 
are considered the best, while those with a lower copper content 
should be used at the rate of  three to four ounces. 

It should be emphasized, if seed is black with. smut, i.e.,  if the 
brush end of the wheat kernel is black, such seed should not be used 
for planting, or if it is to be  used it must be fanned and given the 
formaldehyde treatment. Complete smut control is not obtained 
with copper carbonate when such seed is treated. Always use fanned 
seed no matter what the fungicidal treatment is. 

It is very important that one know about the copper content of the 
brand he is using and the fineness of the dust. At least 90 per cent 
of the dust should pass through a 200-mesh screen, since the fineness 
Seems to be as important as the copper content. The seed and dust 
are mixed together in one of the treating outfits and mixed a t  least 
from a minute and a half to two minutes, so as to get the seed thor- 
oughly covered with dust. This can be done only by using one of
the outfits described. One should not attempt to shovel the seed 
and dust together in a watering trough, grain drill, or wagon box,
since this will result in disappointment. Do not inhale the copper 
carbonate dust, since it causes nausea and irritates the mucous mem- 
branes of the nose and mouth. 

Treated grain, while not exactly poisonous to stock, causes di- 
gestive disorders and other disturbances and i t  is not safe to feed 
treated grain. No troubles have been reported as a result of chickens 
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eating treated seed, but  it is not advisable to feed i t  in large quan- 
tities. In no case should copper carbonate treated seed be mixed 
with other wheat and sold for milling purposes. Disastrous results 
may result if flour is used which has been made from wheat treated 
with copper carbonate. Send for complete instructions on the copper 
carbonate dust method. 

FORMALDEHYDE SEED TREATMENTS FOR GRAIN

Dry or Mist Method 

The Formaldehyde (Formalin) Treatment.-This treatment is
used either in the so-called “dry” method, or in dilute solutions for 
wetting the grain. The dry or mist method is recommended only 
for oats and not other grains since it may cause serious injury. The 
dry or formaldehyde-mist method must never be used for hull-less 
oats or millet seed, since it will almost completely kill the seed. 
Where oats is to be treated for smut, one pint of full-strength form- 
aldehyde is mixed with one pint of water and placed in a small 
quart hand sprayer. The one quart of solution is sufficient for treat- 
ing 50 bushels of oats. One stroke of the piston gives enough mist 
for a common dirt shovelful of seed. Scoop shovels require about 4
strokes. Throw treated grain in a pile and cover with sacks, cloth, 
or blankets for 5 hours or over night. It is then ready for planting. 

The sprinkling method may be used for wheat if the seed has been 
fanned. It may also be used for oats. Mix 1 pint of formaldehyde 
with 40 gallons of water. Sprinkle this on the grain that has been 
spread out in thin layers. Shovel over several   times during the 
sprinkling so as to wet the grain thoroughly. Shovel into a pile and
leave covered for 5 hours, or over night for wheat and oats. This 
amount of solution is sufficient to treat about 40 bushels of grain.

Sprinkling Method 

Long-Time Formaldehyde Treatment 

This is recommended only for barley smut control. It is not ex- 
tensively used, but has given very satisfactory control for the 
covered barley smut and frequently gives complete control of the 
loose smut of barley (see also Uspulun and Semesan treatments for 
barley smuts). The long-time formaldehyde treatment consists of
soaking barley seed which is in sacks in a solution of 1 pint of full-
strength formaldehyde and 40 gallons   of water. Allow the seed to
soak 2 hours after which the sacks are removed and the seed spread 
out to dry sufficiently so that it will run through the drill.
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Formaldehyde Soaklng Method 

The soaking method for sorghum seed consists of making a solu- 
tion of 1  pint of formaldehyde with 30 gallons of water and soaking 
the grain for one-half hour, after which it is dried and ready for 
planting. If the seed is badly smutted i t  must be dumped into the 
treating solution and the refuse skimmed so as to remove the smut 
masses. The seed should be stirred so that all the refuse will come 
to the surface. 

Precautions in Using Formaldehyde 

1. Always see that i t  is guaranteed full strength, i.e., 37 to 40

2. Do not use more or less formaldehyde than the directions call 

3. Plant all grain which has been treated as soon as possible after 

4. Seed does not have to be dry before planting. Plant as soon as 

5. Do not plant treated seed in dry ground.

per cent. 

for. 

treatment. Do not store i t  after treatment as seed injury results.

i t  will pass through the drill.

HOT FORMALDEHYDE TREATMENT FOR SEED POTATOES 

This treatment consists of mixing 2 pints of full-strength formal- 
dehyde in 30 gallons of water. Metal containers may be used, since 
this solution does not corrode metal, The temperature of this solu- 
tion should be kept from 124° to 126° F. and the seed treated for 3
minutes. Seed potatoes may be treated in sacks, which simplifies 
the seed treatment process. Seed potatoes should be treated before 
cutting. Accurate mercury thermometers should be used in prefer- 
ence to spirit thermometers, since they are generally more accurate. 
This treatment is more rapid, just as effective in controlling seed- 
borne diseases, and no more expensive than the corrosive sublimate 
treatment. The cost per acre will range close to one dollar. The 
solution may be heated by steam if steam under pressure is available 
at creameries, or from a stationary boiler. In some cases open fires 
underneath the tank have been used with success. Wood or coal may
be used. Several galvanized iron treating outfits with oil burners 
are on the market. For complete directions send for the hot formal- 
dehyde seed treatment circular. 
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USPULUN AND SEMESAN SEED TREATMENTS 

Uspulun and Semesan are chemical compounds that have fungi- 
cidal properties. Uspulun is used in a solution, while Semesan may 
be used either as a solution or a dust. Since these substances are 
much more expensive than formaldehyde or copper carbonate, their 
use must be limited. Both Uspulun and Semesan are satisfactory for 
barley smut control. They have some advantages over other known 
treatments. Since these substances are poisonous, treated grain must
never be  fed to animals. The treatment consists of soaking the seed 
in a 0.25 to 0.3 per cent solution for 1 to 1½ hours. The solution 
weakens rapidly, therefore i t  must be replaced by a new one after 
i t  has been used for 2 dips. Write the Agricultural Experiment Sta- 
tion for further directions. 

CORROSIVE SUBLIMATE TREATMENT 

White Potatoes.-The corrosive sublimate treatment of white 
potatoes is a satisfactory method to use, especially where small 
acreages of potatoes are planted. Prepare a solution by mixing 4
ounces of corrosive sublimate in 30 gallons of water. Place corrosive 
sublimate in several quarts of warm water. Never use metal con-
tainers of any kind since this chemical corrodes metal and weakens 
the solution. If an equal amount of sal ammoniac or table salt in
added the corrosive sublimate goes into solution more rapidly. This 
solution is extremely poisonous when taken internally, but will not
injure the hands. Place the uncut tubers in crates (never in sacks) 
and submerge in the solution for 1½ hours. Remove tubers and 
cut. Use a fresh solution after every third batch of seed treated, 
since the solution loses its strength rapidly. Keep solution away 
from children and stock. Send for special circulars on potato seed 
treatment. 

Sweet Potatoes.-Dissolve 4 ounces of corrosive sublimate in 32
gallons of water, as described for the white potato seed treatment. 
Place potatoes in crates and dip for 10 minutes only, then allow to 
dry. Make up new solution as for white potatoes, as i t  loses its
strength rapidly. Send for special circulars on sweet-potato diseases. 

Watermelons, Cucumbers, Cantaloupes.-Treat the seed in a
solution made by mixing one tablet of corrosive sublimate in a quart 
of warm water, using a crock or glass container. Place the seed in 
a cloth sack and allow the seed to soak in the solution (after i t  is 
cool) for 10 minutes, but not longer. Wash seed thoroughly in
water before planting. 
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SEED TREATMENT FOR CABBAGE SEED 

It is well to disinfect cabbage seed before planting on account of 
black rot. It has been found that steeping the seed in hot water at 
122° F. for ½ hour is a satisfactory method. Extreme care should 
be taken to keep this temperature. A high-grade thermometer is
necessary. It is best to place the seed in a cheesecloth bag so that 
the water can circulate freely. 

SPRAYS AND OTHER MIXTURES 2 

BORDEAUX MIXTURE 

This spray is composed of copper sulphate (bluestone)   hydrated 
lime, and water. The formula 4-5-50 means that it consists of 4
pounds of copper sulphate, 5 pounds of hydrated lime, in 50 gallons 
of water. Sometimes the 2-3-50 or 3-4-50 formulas are recom- 
Mended for certain plant diseases in place of the 4-5-50 strength, but 
it should be remembered that the first figure stands for the copper 
sulphate, the second for hydrated lime, and the third for the quan- 
tity of water. The composition of 4-5-50 Bordeaux mixture is in-
dicated by the following: 

Any quantity of spray can be made that is desired. If 25 gallons 
are needed, divide the above quantities by 2; if 12½ gallons are
wanted, divide by 4; if 100 gallons are desired, multiply by 2; etc. 

Dissolve the copper sulphate by suspending it in a gunny sack 
near the surface in a few gallons of water. Use only wooden or 
earthen vessels and do not allow metal to come in contact with the 
solution for it “eats” through iron, tin, and similar metals. If
warm water is used, the dissolving of the copper sulphate will be
hastened. 

Hydrated lime (not air slacked) that is fresh and of good quality 
is most commonly used in place of stone lime, but i t  is necessary 
to use from 1/3 to ½ more by weight. Hydrated lime can be gen- 
erally secured more readily in small quantities and for this reason 
it is more practical to use. 

After the copper sulphate is dissolved, add enough water to the 
copper sulphate solution to make 25 gallons. Do the same with the 
milk of lime solution, adding enough water to make 25 gallons.
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Pour these two dilute solutions together into the spray tank. Where 
small sprayers are used, take equal amounts of these solutions, 
placing the lime solution in the tank and adding the copper sulphate 
solution to it.  Strain out all coarse materials in order to prevent 
clogging the spray nozzles. The resulting mixture should be sky
blue in color. 

This spray should be used immediately, observing carefully the 
practices found necessary to insure a proper application of Bordeaux 
mixture. 

Although Bordeaux mixture is one of the most efficient fungicides 
known, i t  has limitations in its application. It is not safe to use 
during damp or rainy weather because severe injury to the foliage 
may result. 

Stock Solutions.-Sometimes i t  is more convenient to make 
what is known as “stock solutions.” This saves frequent dissolving 
and mixing of chemicals. To make a stock solution, dissolve 1
pound of copper sulphate in every gallon of water used. Slake 1
pound of stone lime for every gallon of water used. Keep in sepa- 
rate containers and be careful to prevent evaporation. Use these 
stock solutions when making Bordeaux mixture. If it is desired to
make a 4-5-50 Bordeaux mixture, take 4 gallons of the copper sul- 
phate stock, add 21 gallons of water, and place in one container. 
Use 5 gallons of lime stock, place in a separate container, and add 
20 gallons of water, stirring i t  thoroughly so as to have all lime in 
suspension. The two liquids are then ready to be combined as be- 
fore mentioned. 

COMMERCIAL LIME SULPHUR

This is one of the commonest fungicides used in the orchard and 
for some of the small fruits. It is generally purchased from chem- 
ical supply houses although it is still made by a few fruit growers 
who own large orchards. This spray when used at the proper dilu- 
tion is a valuable fungicide and may be used when it is not safe t o  
apply Bordeaux mixture. Directions for diluting are generally 
specified when control measures call for the use of commercial lime 
sulphur. 

DRY-MIX LIME AND SULPHUR

Recently a new spray has been developed known as the dry-mix 
lime and sulphur spray. This is recommended for peaches and 
plums and has been used with satisfaction by this Agricultural Ex- 
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periment Station. The directions for making 50 gallons of the spray 
are as follows: 

If only a small amount of this spray is desired, the amounts may 
be decreased accordingly. Mix the ingredients together in their 
dry state and sift the mixture so that all lumps are removed. Make 
a thin paste by adding water. This should be added to about 25
gallons of water in the spray tank and stirred thoroughly, after 
which the rest of the water (25 gallons) should be added. This 
will give the entire 50 gallons of spray liquid. It is advisable to use 
this spray immediately. Insecticides may be added if necessary.
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