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Seed treatment ( right) increases the stand and vigo r of peas. 
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Seed and Soil Treatments for Vegetable 

Crops Grown in Nebraska 
M. w. FELTON 1 AND J.E. LIVINGSTON 2 

WHY SEEDLINGS DAMP-OFF 

ONE OF THEOF TH E HAZARDS in growing vege tables is the poor stand frequently 
· obtained. Often this is attributed to poor seed. Usua lly, however, the 

poor stand is caused by the attack of disease-producing organisms that live 
in the soil or are carried on the seed . This is particularly true when weather 
condi tions at planting . time are unfavorable for the rapid emergence of the 
young seedlings. Many of the vegetab les grown in Nebraska are planted very 
early in the spring so the crop will mature before the hot weather of summer. 
T hese early-planted seeds often encounter cold, wet soil conditions that are not 
favorable for the rapid germination of the seed and emergence of the 
young seedlings. On the other hand, cold, wet soils favor the development 
of numerous seed-borne and soil-borne organisms that attack the seedlings, 
causing damping-off and death. T ests conducted during the past four years 
at the Nebraska Agricultural Experiment Station have shown that when 
seeds are planted in cold, wet soils, better stands of vigorous seedlings are 
generally obtained when the seeds are treated before they are plan ted. 

VALUE OF SEED TREATMEN T 

SEED TREATMENT materials are used pr imarily as "seed protectants" and 
"seed disinfectants" and both serve as insurance agai nst disease. Seed disin­
fectants are usually applied as liquids to kill disease-producing fungi and bac­
teria that overwinter on or inside the seed. Th ese organisms produce blights, 
spots and rots on the leaves and fruits. Pota toes, tomatoes, peppers, eggplant 
and cabbage are the principal crops for which disinfectants are recommended. 
The diseases of these crops for which seed disinf ectants are effective are de­
scribed in Nebraska Extension Circu lar 1801, "Vegetab le Dis eases in Nebras­
ka." The most important are rhizoctonia and scab of potatoes, bacterial spot 
and canker of tomatoes, bacterial spot of peppers, black rot of cabbage and 
Phomop sis blight of eggpla nt. Several types of disinfectants may be used. They 
are discussed on page 16 of this bullet in. 

Seed protectants are used to improve stands by contro lling damping-off. 
Damping-off is caused by decay-prod ucing organisms that are present in nearly 
all soils and on nearly all seeds. T hese organisms requir e only favorable 

1 Formerly assistant plant pathologist, Nebraska Agricultural Exper iment Station. 
2 Associate plant pathologist, Nebraska Agricultural Experiment Station. 

3 
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TABLE 1. Seed protectants recommended for treating vegetable seeds. 

Tr eating mater ial 

Crop N. I. Zinc 
Arasan Spergo n Cuprocide Scmcsan Ceresan oxide 

Cabbage , cau liflower, 
and other cru cifers X X X 

Carrots 1 X X X 

Corn (sweet) X X 

Cu cumb ers, m elons and 
other cucurbits X X X X 

Eggplant X X X 

Garden beets X X X X X 

Lettuce 1 X X 

Lim a beans X X 

Onions 1 X X 

Peas X X X X 

Pepper s X X X 

Snap beans None 

Spinach X X X X 

Tom atoes X X X X 

1 Seed treatment recommend ed on ly for ear ly plantings. 

weather con dition s to att ack th e youn g seedlin gs. D ampin g-off is pa rticularly 
seri ous in flats and hotb eds . It also causes cons id erabl e loss of seedlings in 
th e ga rden, especially wi th such crops as peas, cucumb ers, melons, spinac h , 
beets and lima beans . 

T ABLE 2. Crops for which seed disin f ection is recom mended. 

Crop Tr eat ing Material 

H ot wa ter 

Cabbage Corro sive sublimate 

H ot wat er 

Eggp lant Semesa n 

Hot wate r 

Peppers Semesa n 

Semesan Bel 
Potato es Form ald ehyd e 

New Improved Cercsan 

Tom atoes Corro sive sublim ate 

""-,'-
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Seed protectants are inexpe nsive and availab le in a powder form that 
is easy to apply. A little of the powder on the point o( a knife blade can 
be added dir ectly to the seed packet . Th e packet should then be shake n until 
the seed is compl etely covered with the powd er. With larger quantities of 
seed a fruit jar makes a convenie nt mixing chamber. T he seed can be planted 
imm ediatel y after trea tment. 

Many seeds now sold on the mark et have been treated . Thes e should be 
used when possibl e. Oth erwi se, the mat erials listed in Tables 1 and 2 sho uld 
be used for treatment. 

Seed treatment should not be conside red as a substitute for good horticul ­
tural practic es, such as plantin g viable seed, rotating the crops in the garden, 
remo ving and destroying all old diseased plant s, and using new or sterilized 
soil in the hoLbed. For best results all of these practices, including seed treat ­
ment, should be used in conjunct ion. 

Tabl es 1 and 2 list the crops on which seed treatme nts have been tested 
at the Nebraska Agricult ural Expe riment Station and the materials used. 

SEED TREATMENT CHEMICALS 

Protectants 

A NUMBER of chemicals satisfactorily prevent seed decay and seedling rots. 
Ara san and Spergon are the most recently developed seed treatme nt mat erials. 
T hey are organic chemicals that can be used safely on all vegetables even 
in excess amounts . This makes them preferred for sma ll lots of seed where 
it is difficult for the average person to measure out definite quantiti es of the 
treating material. Cuprocide , Semesan, New Imp roved Ceresa n and zinc oxide 
are satisfactory seed treating materials but each contains some metalli c element 
that contribut es to its toxicity. The amount of these mat erials appli ed to the 
seed must be regulated according to the manufacturer 's recommendation. 
Otherwise they may cause injury and give a reduced rath er th an an improved 
stand. Semesan and ew Improved Ceresan both cont ain mercury and are 
thu s classed as mer curials. Cupro cide cont ains coppe r, and zinc oxide con­
tains zi nc. 

Di sinfe ctants 

Of the disinfectan ts recommended corro sive sublima te, Semesan, and New 
Im proved Ceresan are mer cury compounds. Corrosive sublimate ( bichlo r­
ide of mercury ) is very poisonous to humans and animals if taken internally 
and must be carefully handled. Formald ehyde con tains 37 to 40 per cent 
formalin and is used principally in the liquid form. Formaldehyde du sts 
are available and are used chiefly by mixing with the soil in the compost 
pile for soil ster ilization. 
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FIG. 1.- Average numb er of pea seedlings which emerged follow ing variou s seed treatments. 
Th ere were five replications of each treatme nt , with 100 seeds per replication. Asterisk 
at top of column indicates significant increase over the untr eated plot. 
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DISEASE-FREE SEED 

PLANTING DISEASE-FREE seed is obviously one of the best ways to avoid 
disease. Unfortunate ly, the average grower cannot know wheth er the seed 
he is buying is free from disease. With some vegeta bles, such as tomatoes, 
dry or field beans and potatoes, it is possible to buy certified seed. It is very 
desirable to use such seed when · possible. Certified seed comes from fields th at 
have been inspected by competent persons and found to be free from serious 
seed-borne diseases. Some diseases, such as bacteri al blight of beans and the 
virus diseases of potatoes, cannot be controlled by eit her seed protectants or 
disinfectants. Th us the only control is to use seed that ,has been certified 
as free from disease. Even certified seed should be treated with one of the 
seed prot ectants to avoid damping-off caused by soil-borne organisms. 

WHEN TO USE SEED PROTECT ANTS 

Peas, early smooth . Th e early smooth seeded peas, represented by Alaska, 
are quit e resistant to seed decay and benefits from seed treatment are not 
always evident . In only two out of six tests coverin g three years did marked 
increases in both yield and stand s of early smoot h peas follow the use of 
seed protectants. In one case where treatment gave increased stand and yield, 
early planting was followed by an extended period of wet, cold wea ther , 
the int erval between planting a nd emerge nce exceedi ng four weeks. However , 
the cost of treatment is so low that the grower can hardly afford not to 
avail him self of the insurance provided by seed protectants . Arasan, Cupro­
cide, Semesan and Spergon are recommended. Unde r some conditio ns a 
distinct stunt ing has been observed in rows treated with Semesan, although 
seed decay was quite effectively prevented. 

Peas, wrinkled seed types. Most of the popular garde n varieties, such · as 
Little Marvel and Laxton's Pro gress, belong to the wrinkled seed class. 
These varieties are more susceptible to seed rot and consequently benefit 
to a greate r extent from seed protectan ts than the early, smooth seeded 
types, particularly when planted early in cold soils. Under eastern Nebras­
ka conditio ns seed treatment has improved stands in six out of seven 
tests using wrink led seed varieties . The accompanying chart s (Fi gu res 1 and 
2) illustrate the result s from a test in 1942 where the benefits were partic ­
ularly marked. The results of seed treatments on wrinkled seeded peas 
during three seasons ( 1942-44) certain ly justify the use of seed protec tant s 
by the comme rcial vegetab le producer as well as the hom e gard ener. 

Based on evide nce obtained in several years' tests in Nebraska and other 
states, the follow ing materials are recommended for wrinkled seeded peas in 
orde r of preference : Spergon, Arasan, Semesan and Cuprocide. 

Lima beans. In Nebra ska the lima bean has been found to benefit con­
sistentl y from seed treatm ent. The practice of early planting to avoid the 
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FIG. 2.-Average yield of pods obtai ned when pea seed was treated before plan ting. 
Th ere were five rep lications of each treatme nt . Aster isk at top of column ind icates sig­
ni ficant increase over the u nt reaced plot . 

high temperatur es of July and Au gust has result ed in below-optimu m tem­
peratur es for germinati on, resultin g in frequent fa ilur e. Und er these circum ­
stances, seed tr eatm ent has given the best result s. Through th e use of viable 
seed and the proper seed pro ctectant, good stand s may be assur ed. 

T ests on lima beans in 1943, 1944 and 1945 clearly ind icate the desirability 
of using one of th e two new mat erials, Spergon and Ara san. Th e result s 
of the 1944 test are illu strat ed in Figure 3. Spergon has consistently given 
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FIG. 3.-Average numb er of plants obtained from pla nting 100 seeds of H enderson Bush 
lima beans following treatment. Asterisk at top of column indicates significant in­
crease over the untr eated plot. 
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slightly bet ter results than Arasan and both ha ve been defin itely superior to 
Semesan. Spergon and Arasan are recomm end ed for lima beans at the rates 
specified by the manufacturer. 

Snap beans. Green and wax garden beans failed to benefit from seed 
treatment in tests condu cted in 1942, 1943 and 1944. Semesan, Cuprocide, 
Arasan and Spergon were used in these experiments. With the possibility 
in mind that certain varieties might respond to seed treatment whe re others 
did not, Giant Stringless, Asgrow Strin gless Green Pod, Landreth Stringless 
Green Pod, Id aho Refugee and U. S. Refugee were compare d under conditions 
which resulted in an average germ ination of 46 per cent. Seed treatment 
gave no increase over the u n treated check (Figure 4 ). 

More important than seed treatment for snap beans is the selection of care­
fully threshed disease-free seed to aid in the control of bacterial blight. This 
disease is carried inside the seed and is not controlled by any known seed 
treatm ent. The use of certified seed or seed from western areas where blight 
is not a problem is recommended. 

Garden beets. In two years' tests garden beets have responded very favor­
ably to seed treatmen t, particularly in early plantings when conditions for 
germinati on were unfavorabl e. Later in the summer when tempera ture s were 
high, resu lts were less favorable. Tests involved a variety of materials 
but most of the 'evidence relates to Yellow Cuprocide, Arasan and New Im­
proved Ceresan. Arasan and New Impro ved Ceresan gave slightly better 
stands than Cuprocide. In an earlie r test Semesan and Spergon gave ex­
cellent results. In Figure 5, the results from a seed treatment test planted 
on May 1, 1944, are graphically pictured. Comparable results were obtained 
by apply ing Arasan at three different rates, thus demonstrating the wide lati­
tude of effect iveness available in the newer mat erials. Arasan, New Improved 
Ceresan, Semesan, Cuprocide and Spergon can be recommended for garden 
beet seed with assurance of improved stands. 

Cabbage, cauliflower, radis hes, turnips . Ordinarily little trouble is experi­
enced in obtaining satisfactory stands with the crucifers. Members of this family 
produce vigorous, fast-g ro wing seed lings quite tolerant to co ld soils, and 
consequently little benefit can be expected from seed protectants. However, 
with seed lots of doubtful vigor or following hot water treatment ( described 
on page 17) it is advisable to treat wi th Semesan, Spergon or Arasan. 

In seedbeds some loss from damping-off usually occurs following emer­
gence. This can be reduced by carefu l. waterin g (preferably only in the morn ­
ing of sunny days). Soaking all the soil in the flat so as to make frequent 
watering unnecessary helps keep the soil surface and plants dry as much 
of the time as possible. In addition, the appl ication of a fungicide such as 

zinc hydroxide or Arasan to the surface of the soil will help reduce damping ­
off. Never use materials containing copper on crucifers since copper is ex­
tremely toxic to members of this family. 
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FIG. 5.-Emergence of garden beet seedl ings follow ing seed treatment at varying rates of 
application of different mat er ials per bushel of seed. Aster isk at top of column indicates 
significant increase over the untrea ted plot. 
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Black rot, one of the diseases of cabbage, cauliflower and broccoli, which 
is frequently troubl esome in Nebrask a, is carried with in the seed and cannot 
be cont rolled by the ordinary seed protectan ts. A special treatm ent , either ho t 
water or corro sive sublimate, is necessary. T hese treatments are described 
on pages 17 and 18. 

Carrots. Seed treatment s ordinarily are necessary only on early planted 
carrots. Beneficial results have been reported with Spergon, zinc oxide and 
Cuprocide . 

Temperature, moisture and the mechani cal condition of the soil are 
usually the determining factors in relation to stand s. In eastern Neb raska 
it is frequently necessary in midsummer to provid e some sort of wind and 
sun prot ection for the young seedling s, in order to obtain satisfactory stands 
for fa ll har vest. These late plantin gs escape injury from the carrot weevil. 

Sweet corn. Whil e sweet corn has not benefited consistently from the use 
of seed protectants, the low cost shou ld certain ly justify treat men t as a means 
of insurance, part icularl y on early plantin gs or wi th damaged seed. In thr ee 
of five tests stands were improved under eastern Nebraska cond itions. In only 
one of the five tests was yield apprec iably increased. Wh en benefit occurr ed, 
eith er conditions for germin ation were poor or damaged seed was emp loyed . 
It has also been no ticed that fewer weak seedlings occur when treated seed 
is used. 

The resul ts from the 1943 test using Golden Cross Bantam are illustrated 
graphically in Figure 6. Ara san and Spergon gave significant in creases in 
yields. Ho wever, where moistur e is a limitin g factor increased stands are not 
necessarily followed by increased yields. Seed treatmen t does not control smut
in sweet corn. 

Cucumbers, melons. Whil e recent experimen tal work on these crops is 
lacking in Nebraska, result s from other stat es indicate that favora ble responses 
may be expected from seed treatment of cucumbers, cantaloupe and wa ter­
melons. Several materials have proved effective and at present one material 
cannot be recomme nd ed over anot her. Spergon, Arasan, Semesan and Cu p­
rocide have all effectively increased stands in these crops. 

Eggp lant. Egg plant seed germi nates rath er slowly, requiring modera tely 
warm soil. Tre atment of the seed with one of the dust mate rials freq uentl y, 
but not always, impro ves the germ ination and the resulting stand. 

Phomop sis blight is a seed-borne disease that frequently causes serious 
damage to the foliage and fruit of eggp lant in eastern Nebraska. Di sinfect­
ing the seed with corrosive sublimate controls the disease but often injures 
germination. On the other hand , the hot water method has been used suc­
cessfully in oth er areas. This consists of soakin g the seed in water held at 
122° F. for 25 minut es. Wh en dry , the seed should be treated with Cuprocide 
du st at the rate of 2 ½ oun ces to 15 pounds of seed. 
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FIG. 6.-Average emergence of seedlings of Golden Cross Bantam sweet corn following 
treatment with differen t materials . Asteri sk at top of column indicates significant in-
crease over the: untr eated plo t. 
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A small samp le of seed should be treated and tested for germinability be­
fore treatin g the entire lot. Seed lots apparently vary in their susceptibility to 
injury

Lettuce. Lettuce seed requires very shallow planting and yet a sufficient 
covering of soil to insure adequate mo isture for germina tion. Seed treatment 
has im proved stands where moisture was adequate but under Nebraska con­
ditions a reduc tion in stands has been observed when treated seed is planted 
in dr y soils. Seed treatment can be recommended for early planti ng or for 
seedbed plantings when adequa te moisture can be suppl ied. Cuprocide and 
Spergon appear to be the most effective mate rials. 

Onion s. Onions seldom show clearcu t benefits from seed treatment and 
then differences are not grea t. However, the low cost of treatment may well 
encourage growers to take advantage of the degree of insurance offered by 
several mate r ials. Arasan and Semesan have given favorable results in other 
states. These wou ld be of greatest value on early plant ings. T reatment of 
onion sets is not recommended. 

Onion smut has not been of importance in the truck areas in Nebraska, 
so its control is of little concern here. If the disease is found, specimens should 
be submitted to the Plant Pathology Department of the University of Ne ­
braska and control measures will be suggested. 

Peppers . In limi ted trials at Lincoln, Arasan and Cuprocide have improved 
stands of several varieties of pepper. Semesan usually gives improved stands 
although it occasionally causes some .injury resulting in a stand reduc tion. 
Arasan has given the most favorable results with no indication of injury. 

The importance of bacterial spot in commercial plantings of peppers 
in eastern Nebraska make s the disinfection of seed very desirabl e. Sernesan is 
a sat isfactory seed disinfectant when used as a liquid soak according to the 
directions on the package. Hot wa ter treatment (25 minutes at 125° F.) 
followed by Cuprocide ( ½ ounce to 3 pounds of seed) after the seed has 
dried, has been widely recommended. A small quantity of seed should be 
treated and tested for germinability before subjecting one's enti re supply of 
seed to either of these treatments. Seed lots vary in susceptib ility to injury and 
only lots of h igh viability shou ld be used. 

Spinach. In the only test on spinach ( 1942) Cup rocide, zinc oxide and 
Spergon all produced significant increases in stand, Cuprocide being the most 
effective. More recent tests in other states have indicated Arasa n to be ano ther 
good material for spinach. Seed trea tment of spinac h is a wort hwhil e prac­
tice. 

\ 

Tom atoes. Whi le little trouble is ordinarly experienced in obtaining satis-
factory stands of tomato seedlings, the use of seed protectants has n everthe­
less usually given impro ved stands. Cuprocide, Arasan, Spergon and New 
Im proved Ceresan have been very effective. 
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The common occurrence of several seed-borne diseases in Neb ra ska makes 
seed disinfection desirable. Tom ato seeds are much more resistant to mercury 
injury than pepper or eggplant and either mercuric chloride ( corrosive sub­
limate) or New Improved Ceresan can safely be used. Some stuntin g and 
retardation of growth may be evident if treatment is made immediately before 
planting. The tomato seed shou ld be immersed in a solution of New Improved 
Ceresan (1-1200 for 5 minutes) or mercuric chloride (1-3000 for 5 minutes), 
then rinsed and dried. See page 17 for detailed instruc tions. The hot water 
treatment is also very effective. 

SEED DISINF ECTION 

THE SEED PROTECTANTS discussed in the first part of this circular are pr i­
mar ily used to prevent damping-off. They do not contro l the numerous foliage 
and fruit diseases that occur on vegetables. Most of these diseases are caused 
by bacteria and fungi that are found in or on seeds from infected plants. The 
elimination of seed-borne inoculum, partic ularl y in those diseases where it is 
a principal source of infection, is of major importance. F or their contro l it is 
necessary to use a seed trea tment th at acts as a disinfectant by killin g the 
organisms on the seed. Various chem icals are used as disinfectants. The 
problems involved and the methods are discussed here briefly. 

The destruction of disease-producing organisms may be accomplishe d 
by the use of chemicals or heat. The seed can also be killed by these pro­
cesses, so the problem is to kill the bacteria and mo lds without causing appre­
ciable injury to the seed. This is sometimes difficult. 

With diseases where the organism is carr ied on the outer seed coat 
the chemica l disinfectants are quite successful. Corros ive subl imate ( mercuric 
chloride), copper sulfate, Semesan and formaldehyde used as liquid soaks 
are common ly employed for seed disinfection. Since d iseases and seeds vary 
in their susceptibi lity and resistance, respectively, to these treatments, it is 
necessary to follow carefully the recommendations for each kind of seed. 
There is no over-all treatment . Ch emical disinfection is limited to those 
diseases where the organism is carried on or near the surface of the seed. 
A discussion of these diseases may be found in Nebraska Extension Circular 
1801. 

Heat provides the only effective means of reachin g and killing organisms 
beneath the seed coat. The hot water treatme nt , the common method of 
supply in g heat, is limit ed to those instances where the seed is apprec iably 
more resistant to heat than is the organism involved. Fr equently the margin 
between death of the fungus and dea th of the seed is not wide, necessitating 
strict observation of temperatures and time limi ts. The hot water treatme nt 
is highly effective when prope rly carried out. 

The profess ional vegetable growe r will find one of the following methods 
of seed disinfection quite valuable in helping to prod uce disease-free trans­
plants year after year. 



SEED TREATMENTS FOR VEGETABLE CROPS 17 

Hot Wat er Treatm ent 

The use of heat, as in the hot water treatment, is the most versatile means 
of disposing of seed-borne organisms. However, the narrow tolerances de­
manded for successfu l treatment make it a very exacting process. Even under 
the best of conditions germination is usually lowered. Old or weak seed 
should never be treated with hot water. It is a wise precaution to treat and test 
a sample before subjecting an entire lot of seed to the treatment. When care­
fully carried out, it is a most dependab le treatment against seed-borne or­
ganisms and the only effective measure against the organisms carried within 
the seed. 

The hot water treatment calls for seed of high viability, a water bath 
in which a constant temperature can be maintained, and an accurate ther­
mometer. The temperatur e must not go mo re than 2 degrees above or below 
that recommended and can be regulated by adding hot water. Both the time 
interval and temperature must be rig idly followed if the d isease-producing 
organisms are to be destroyed without injury to the seed. The use of direct 
heat on the container should be avoided. 

The seed is placed in a loose cloth bag and immersed in the water for the 
required time, then cooled and dried as quickly as possible. The following 
chart indicates the proper hot water treatment for various seeds. 

Ho t W ater Treatment Chart 

Crop Temp erature Time 

Tomatoes 125° F . 25 mm. 
Peppers 125° F. 25 min.
Eggplant 125° F. 25 mm. 
Cabbage 122° F. 30 mm. 
Cauliflower 122° F. 20 min.

A seed protectant shou ld be applied after the seed has dried. Do not use 
Cuproc ide on cabbage or related plants. Arasan and Spergon are very satis­
factory and safe to use. 

Corrosive Sublimate (Mercuric Chloride) 

Corrosive sublimate is very effective against organisms on the surface of 
the seed. Treatment must be made at room temperature in non -metallic con­
tainers, such as wood, glass, earthenware or enamelwar e. The chemical may 
be dissolved in a small amount of hot water and then added to the correct 
volume of cool water. The solution loses its strength with each treatment 
and should be replaced. Following treatment , which should be carefully timed, 
the seed should be washed and quickly dried. Corrosive sublimate may be 
obtained at the drug store in 7½ -grain tablets or in larger bulk quantities . 
The directions for using corrosive sublimate should be carefully followed, thus 
reducing the danger of injuring seed germination. 
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The following measures provide the concentrations most commonly used: 

1-1000 
1 oz. in 7 ½ gallons of water or 
1 tablet (7 ½ gra ins) in a pint of water 

1-2000 
1 oz. in 15 gallons of water or 
1 tablet (7 ½ grai ns) in a quart of water 

1-3000 
½ oz. or 1 teaspoonful in 8 gallons of water or 
1 tablet (7 ½ grains) in 3 pints of wa ter 

Precautions. Mercuric chloride is very poisonous. Carefu lly dispose of 
the treating solution. Do not expose hands and arms unnecessarily to the 
treating solution . Seed disinfected with mercuric chloride should be protected 
from damping-off with Cuprocide, Spergon or Arasa n . It is adv isable to 
disinfect and test a small qua ntity of seed for germ inability before subject­
ing large lots of seed to disinfect ion . 

Crop 

Tomatoes 
Cabbage 
Cucumbers 
Peppers* 
Eggp lant* 

Mercuric Chloride Treatment Chart 

Concentration 

1- 3000 
1- 1000 
1- 1000 
1-2000 
1-2000 

T ime 

5 minutes 
20 minutes 

5 minu tes 
2 minutes 
5 minutes 

• Fr eq uentl y causes injur y. Semcsan as a liquid treat ment seems to be less toxic and is 
preferred for these two crops. See reco mm endati on accompa nying p roduct. 

Copper Sulfate 

Copper sulfa te appears to be a very effective seed disinfectant for certain 
crops. It can be used on tomato seed following the hot water treatment. It is 
also a satisfactory treatment for pepper seed which is very suscept ible to the 
mercurial compou nds. The followi ng treatments are recommended: 

Tomatoes: Soak in solution of bluestone (copper sulfat e) , 2 oz. in 1 
ga llon of water for 1 hour. Th en dry. 

Peppers: Pr esoak in water for 5 to 6 hour s. Soak in bluestone, 1 ½ oz. 
in 1 gallon of water for 5 minut es. 

SOIL TREATMENT 

SEED DISINFEC TION is only the first step in disease control and the advant­
ages gained may be immed iately lost by plantin g seed in infested seedbeds . 
In addition to the common damping -off fungi, vario us other organisms which 
attack plants may be harbored in seedbed or propagat ion soil. The se include 
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th e fusarium wilts of tomatoes and cabbage, the slime mold causing club root 
of cabbage, the Verticillium attacking eggplant as well as many of the common 
foliage diseases which live over th e wint er on dead stems and leaves. Th e 
close proximity of plants in the seedbed furnishes ideal conditions for develop­
ment and spread of these diseases which are then carried into the fields on 
the transplants. Th e seedbed is a critical point in plant disease control. 

The use of virgin soil in hotb eds and cold frames is a practic e of long 
standing but even soil from woods or uncultivated areas may carry trouble ­
some quantiti es of weed seeds and damping -off organi sms. Wher e extensive 
operations are cond ucted the annual replacement of seedbed soil becomes a 
costly item. Thus, more attention is being given to methods of soil sterili za­
tion or disinfection. Proper soil treatment has the additional advantage of 
eliminating weed seeds, insects, and nema todes. 

H eat has long been used in soil sterilization in the form of live steam, · 
dry heat and hot water, each with certain advantages but all being incon­
venient to use. As a result, chemica l treatments are becoming more and more 
widely used. When facilities are available for supply ing larg e volumes of 
steam or hot water, as in greenhouses, the heat treatments of soil are strong ly 
recommend ed. How ever, where such equipment is not available, chemical 
treatment s offer many advantages. 

Sterili zation of small quantities of soil may be accomplished by baking 
in pans or flats in the oven for at least an hour. If a fairly large quantity 
of soil is to be sterilized, a m edium-sized potato should be buried in the center 
of the soil and the soil left in the oven until the potato is baked. 

Sterilization with formaldehyd e is the oldest and most used method. One 
tablespoonful is used for a Rat of soil 20 x 14 x 3 inches deep or 2 ½ table­
spoonfuls for I bushel of soil. The formalde hyde is diluted four or five times 
with water and applied by spraying on the soil while mixing. Then the soil 
is covered for 24 hours, after which it is allowed to air at least 24 hours 
before planting. After the seeds are sown, the soil should be thorou ghly 
watered. If the soil mixture is high in organic matter, a slight increase in 
the amount of formaldehyde may be justified. 

Several commercial preparations, such as Larvacide, D-D, and Dowfume G, 
give partial sterilization of th e soil. They are not as effective as heat or 
formaldehyde for killing disease-producing organisms. Their primary value is 
in killing nematodes. 

In addition to the use of seed and soil treatments, certai n practices that 
are usually considered only in connection with productio n may be adopted 
to serve as very impo rtant aids in preventing injury by diseases. Such practices 
include the use of viable seed, thorough preparation of the seedbed, adequate 
cul tivation, and application of ferti lizers, 
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