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Potato Growing in Colorado 
E. P. SANDSTEN 

The depression thru which agriculture has passed during the past 
five years is due to a variety of causes, some of which were unavoidable. 
The impoverished and unsettled conditions of Europe which followed the 
war, destroyed our foreign market, at least as far as our exportable surplus 
of agricultural products was concerned, and limited our farmers to the horne 
market. We kept on producing at war rate regardless of the market and 
consequently the prices were depressed below the cost of production. The 
adjustment in manufacturing lines was more rapid, for as the market de
clined the manufacturing stopped producing. The farmer, on the other hand, 
kept on producing because he had the land and the investment in machinery 
and could not well liquidate without heavy losses. 

The result of this production has been disastrous. One thing stands 
out prominently in our agriculture, namely, the ease with which a given 
crop can be increased or decreased from year to year. This rapid increase 
makes the agricultural production very speculative and risky, for unless 
there is a corresponding increase in market demand to take care of the in
crease, the prices will inevitably drop below the cost of production. The 
obvious remedy is a balanced production thru a more definite system of 
rotation, thereby eliminating violent fluctuations in the production of the 
staple crops. Legislative remedies to change the economic status of the 
farmer are more or less unsound, if not vicious, and financial aid in the 
form of excessive credits is equally bad, for it tends to encourage financial 
responsibility which the farmer in most cases cannot meet from crop returns. 

Another obvious remedy for low and fluctuating prices is an orderly 
marketing, so as to regulate the flow of the product to the consuming centers. 
This regulation can only be accomplished thru co-operative selling which 
enables the grower to say when his crop should be marketed. If it is profit
able for speculators to buy and store potatoes during the heavy-shipping 
season, why should it not be profitable for the growers to store? The State 
Potato Growers' Co-operative Association is convincingly demonstrating that 
this can be done. The co-operative associations must have the full support 
of the growers, not only in selling, but also in standardization of grades 
and varieties, in better seed and in better cultural methods. High quality 
creates its own market. 

In studying the potato industry in the state, one is impressed with the 
proportionately large percentage of land devoted to potatoes on a given 
farm in our potato-growing districts. If we take an 80-acre farm all under 
cultivation, what proportion of the land should be devoted to potatoes in a 
good system of rotation? The answer to this question would not be the 
same for all parts of the state, because of the wide variation in soil and 
climatic conditions which largely determine the kind of crops which can be 
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grown most profitably by the farmer. Ten, or at most, :fifteen acres of 
potatoes on a farm of 80 acres, should be the maximum. This acreage would 
permit a six-year rotation period. The ease by which the potato crop may 
be increased from year to year is readily seen by our fluctuating production. 
When prices are high, large acreages are usually planted. When prices 
are low, small acreages. There is thus a strong tendency to shift the pro
duction from one kind of crop to another. Three years ago the state potato 
crop was over 18,000,000 bushels. Two years ago, 13,000,000 bushels. The 
past year, it was over 14,000,000 bushels. A comparison of prices shows 
that this decline corresponds with the downward trend of prices. Some of 
the decline> of course was due to the increased acreage of beets in Weld 
County and, to a small extent, to the increase in the production of head lettuce. 
Yet these crops do not account for the large decrease. Under a proper 
system of rotation, the acreage devoted to potatoes should not vary greatly 
from year to year. The same should hold true with all our staple crops. 
What is needed most of all is a staple and balanced production in which 
the staple crops are not materially increased or decreased from year to year. 
The practice of planting larger acreage with the idea of hitting high prices 
is a type of speculation that is too common in our agriculture, and the 
loser should have little cause for complaint. 

There are very important lessons to be learned from the study of Euro
pean agriculture, namely, that under the European standards of farming, 
each farm produces all the classes of crops that the soil and climate will 
grow; also that every farm carries sufficient livestock to at least balance 
the annual drain of soil fertility as taken up by the crops grown, and the 
farmer will not cultivate more land than he is capable of fertilizing. Under 
this method a much larger acreage is utilized for pasture purposes and a 
relatively small acreage is devoted to cultivated crops. In their system, 
crop diversification and soil fertility are the basic principles. Americans 
are surprised to note the number of different crops that are grown on a given 
farm, also the number and kinds of domestic animals that are carried. 

The European farmer's sources of revenue are many, and complete 
failures cannot occur. When one contrasts their system of farming with our 
more highly specialized type, he can readily see the risks that the American 
farmer takes in the business and how unequal and uncertain is his return. 
Our system differs from theirs in the fact that the American farmer is 
often a large operator and either makes a big profit or loses heavily. 

In America, especially in the West, we still have a large floating pop
ulation which is temporarily engaged in production. The individuals shift 
from one occupation to another, depending upon the changes of immediate 
profit. 

Farming is not a temporary business. It is a long-time investment 
with relatively small returns. It can be made profitable, but it is not a. 
get-rich-quick business. 
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Our farmers should learn to produce more of the necessities of life. 
They should learn to grow a greater variety of crops and to live off of the 
production of the soil, rather than purchase these from specialists. 

While under our system the cost of unit production of the standard 
agricultural products is considerably lower than the cost to the European 
farmer and, reckoned on this basis, our farmer should be more prosperous, 
we must not overlook the fact that our farmers have to purchase, out of the 
big profit, everything that they consume, so that the net profit is in many 
cases considerably lower than that of the European farmer. It is all right 
to specialize in a given crop, provided such crop is in demand and is likely 
to remain in demand at good prices for a long period of time. But 
ordinarily, with the fluctuation in our production and the corresponding 
fluctuation in prices, there are few staple crops that will be profitable under 
a system of specialization. 

Soil and Climate for Potato Growing 
The native habitat of the potato plant indicates that it does best in a 

cool, light and well-drained soil, and under relatively low summer temper
ature. Our mountain valleys and mesa soils are ideal for potatoes and on 
these the yield as well as the quality reaches the maximum. Locations and 
soils of this character are especially favorable for the production of the 
late standard varieties. In lower elevations with relatively high summer 
temperature, the soil is apt to attain a high temperature which, with the 
application of water, becomes favorable for the development of soil-borne 
diseases. These diseases may in severe cases destroy the crop and in less 
severe cases reduce both yield and quality. Early maturing varieties, if 
planted early, would, to a large extent, escape the critical period for these 
diseases as well as the period of high-soil temperature, both of which occur 
during the month of August. The practice of growing early potatoes in the 
warmer sections of the state has proved a success, particularly in the Grand 
Valley where early potatoes are now grown extensively. The future of early
potato growing in our warm valleys will depend upon the care the growers 
take in planting good seed and upon the length of rotation system. 

Soil Fertility 
The question of soil fertility to the Colorado farmers, does not seem 

to be of any great interest at the present, since generally he has obtained a 
fairly high yield. This condition is common to every new country where 
agriculture is developing into a permanent industry. It takes a considerable 
time to deplete the soil of the accumulated plant food that has been in 
process of forming for untold centuries. Yet every grower should realize 
that the process of depletion is much more rapid than accumulation and 
that it is none too soon to take measures to maintain the fertility of our 
soils. The excellent results obtained by a system of rotation, using alfalfa 
as the main crop, has led many growers to believe that the fertility of our 
soils can be indefinitely maintained by plowing under the second or third 
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cutting of alfalfa. This practice will only delay the more serious depletion 
of the soil. It should be remembered that, while alfalfa may keep up the 
supply of vegetable matter and furnish nitrogen thru the nitrogen-fixing 
bacteria which live on the alfalfa roots, the other essential elements are 
not added, but are being depleted. Nitrogen in most parts of the state is 
not an important factor in soil fertility. It is usually over-abundant in 
our soil; in fact many soils have too much and often the crop production 
is limited or at least the quality of the crop is seriously affected by too 
much nitrogen. 

Other elements of fertility like potash and phosphoric acid are utilized 
in considerable quantities by all the different crops grown in rotation and 
none is added to the soil, so that we have a constant reduction in the amount 
of potash and phosphorous available for plant food. This fact should con
vince any grower that rotation of crops and the plowing under of alfalfa 
will not maintain production, nor prevent the land from becoming depleted 
of plant food. The supply of potash and phosphorous fertilizer in some 
form must sooner or later be resorted to. The most economical form in which 
these essential elements can be supplied is by the use of barnyard manure. 
Commercial fertilizers carrying these elements may be used, but up to the 
present time their applications have not proved paying, tho the time may not 
be far distant when our growers shall have to resort to the use of commercial 
fertilizers unless a supply of barnyard manure is obtainable. 

This leads to another phase of our agricultural problems, namely that 
permanent agriculture is not possible without livestock. At least, the eco
nomic production of farm crops cannot, under the present condition, be 
maintained, unless livestock forms a part of our farm operation. 

Seed Potatoes 
\Ve are more or less careful in the breeding of livestock, in sowing 

good seed of the cereal crop but, when it comes to potatoes, many growers 
still plant what they have left over from previous crops. This practice is 
to a large extent responsible for the decrease in yields and general deteriora
tion in quality. Weak seed produces weak plants which are more suscep
tible to disease. vVhen this process of planting poor seed is continued from 
year to year, no one should wonder at the results. Good seed potatoes are 
as important to the farmer as good breeding stock and good seed grains. The 
deterioration of a standard variety when grown continuously for a period 
of years in a given section, is largely due to careless seed selection or to 
no selection at all. Under normal soil and climatic conditions and with 
proper cultural practices and seed selection, there should be no deterioration 
but rather an improvement both in quality and in yield. 

Hill Selection of Seed 
Hill selection is the only rational method of seed improvement, since 

it is based upon the performance of the individual hill. Hill selection 
requires some knowledge of types of different varieties, both as to habit of 
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growth of the vines and blossoms, and tuber characteristics. Most growers, 
however, are familiar with varietal characteristics and can easily select 
strong, vigorous, typical hills, free from the common diseases. With this 
knowledge, the selection is easy. Hill selections should be made early in 
August, at the time when the vines have attained their maximum growth, 
and are in full bloom. Weaknesses and diseases are at this time easily 
noticeable, so that the strong, vigorous, typical hills can readily be detected. 
Each of these selected hills is staked, using stakes long enough to be readily 
seen above the vines. 

At digging time, the staked hills are dug separately by hand. Hills 
that come up to the standard in yield, and in type, should be carefully 
stored in a cellar, having an average temperature of from 35 to 40 degrees 
F. Enough hills should be selected to provide seed for at least one acre of 
land, or enough to provide seed for the total acreage planted the year after. 
This may seem a big undertaking, but relatively little time need be consumed 
in the work. Hill selection the following year should be made from those 
selected the year before. This practice, if continued, would result in higher 
yields and better quality. 

Seedplot 
The seedplot is grown separately from the main crop, so as not to mix 

the varieties in handling. Seedplots should be planted with the hill-selected 
seed and further, hill selection should be made from the best hills in the 
seedplot. Seedplots may be planted from bin selection as a starting point, 
when hill selection has not been made. Or the seedplot may be planted 
with certified seed. The most effective way is to continue hill selection from 
year to year from the seedplot. By this practice, the improvement will be 
more rapid and more certain. If possible, the seedplot should be on new 
land, or at least land that has not been in potatoes for the past five or six 
years. Alfalfa sod is preferable. It is always advisable to plant the seed
plot closer than under field culture so as to eliminate large overgrown tubers. 
Instead of the hills being 12 or 14 inches a part, they should not be over 
10 inches apart and the rows 3 feet apart. This closer planting will in
crease the number of tubers but will reduce the size and thus make them 
more desirable for seed purposes. The seedplots should be carefully rogued 
during the growing season and weak, diseased and off -type hills should 
be pulled out and destroyed, both vines and tubers. This will largely elimi
nate diseased and constitutionally weak plants. The object is not only to 
increase the yield and the quality, but also to eliminate diseases which are 
becoming more and more prevalent in the older potato-growing sections of 
the ~tate. 

Cull Selection Is Objectionable 
This method of obtaining seed potatoes is the most objectionable. The 

culls represent the poorest and most worthless part of the crop. A large 
percentage of the small tubers come from weak and diseased hills. In 
outward appearance, they are smooth and true to type, and for this reason 
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are saved for seed. The grower can easily convince himself of the value 
of cull seed by taking a small quantity and exposing them to the air so that 
they will sprout. The sprouts will invariably be long and slender, showing 
low vitality and the presence of disease. The screening removes as many of 
the good seed potatoes as of the poor ones and the practice can but result 
in a poor yield and quality. While it is true that soil and climatic con
ditions are very important factors and that frequently fair crops are ob
tained from cull seed, the practice is nevertheless a bad one. At least, the 
grower can afford to plant as good seed as the crop he has harvested, instead 
of using the culls. 

The practice of planting culls or small seed undoubtedly grew out of 
the more or less fancied necessity of planting whole seed. While it is true 
that in some sections of the state and under certain cultural practices and 
soil conditions, whole seed is preferable to cut seed, the cultural conditions 
in most cases can be changed so as to make the planting of cut seed a safe 
practice. If fall plowing is practiced, soil moisture can be preserved and 
a better seedbed obtained, making it safe to plant cut seed. Where sub
irrigation is practiced to bring the seed up, cut seed is very apt to rot. If 
sub-irrigation is done a week or ten days before planting cut seed can be 
used. 

The result of planting poor and "run-out" seed 
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Bin Selection 
Bin selection is the oldest and most common method of obtaining seed. 

It is less objectional than the cull method, especially when the best or at 
least the average tubers are picked. Ordinarily the growers have sold the 
best stock so that what is left at the time of planting is usually below the 
average of the crop as a whole, yet so long as the best tubers of good size 
and type are picked, the crop may be satisfactory, tho the method is not to 
be encouraged. Sooner or later the practice will result in reduced yield 
and quality. 

Certified Seed Is Recommended 
Colorado has made considerable progress in the growing of certified 

seed potatoes during the past ten years. All of the certified seed grown in 
the state finds a ready market at home and the demand for certified seed is 
steadily increasing, not only in Colorado, but from the southern states where 
certified seed is used extensively. The soil and climatic conditions in Colo
rado as a whole are admirably adapted for the growing of certified seed of 
high quality and it is only a question of time until certified-seed growing 
will become an important industry. Colorado, like many other states, has 
strict rules and regulations for the growing of certified seed, in order to 
keep up to a given standard. These rules and regulations are practically 
uniform in all the states growing certified seed potatoes. Rules and regula
tions for the growing of certified seed in Colorado may be obtained by writing 
to the Horticultural Department, Colorado Agricultural College, Fort Collins, 
Colorado. 

~ature and Immature Seed 
l\1any experiments have been conducted to test the relative value of 

what is called mature and immature seed. There is very little difference 
under average conditions as they obtain on the farm. Well-matured, disease
free tubers kept under proper conditions will make gocd seed and produce 
satisfactory yields. Immature seed, that is tubers that have not attained 
their full growth at harvest time, will usually not keep well during the 
winter. Such tubers are subject to bruises, and the skin peals readily. 
Adverse storage conditions are more apt to injure such seed than seed that 
is ripe. Further, the question of maturity is only a relative one. We say 
that a tuber is ripe when the skin adheres closely and does not peel in 
handling. A tuber may be made to assume this character by simply stopping 
irrigation. Hence, late planting may result in ripe tubers if water is with
held a short time prior to frost, as this causes the tubers to set the skin, 
and to all intent and purposes the tuber is ripe. Late planting is usually 
advocated, because it will prevent the growth of large tubers, but earlier 
and closer planting will accomplish the same purpose and in addition will 
result in a larger yield. We believe that for seed purposes, earlier and closer 
planting should be practiced, rather than late planting; also that mature 
seed will bring as satisfactory results as immature seed. 
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Cut Versus Whole Seed 
\Vhether the grower should plant whole or cut seed depends largely 

upon the conditions under which he is operating. There are soils in the state 
that make the planting of whole seed almost necessary. Land heavily 
charged with alkali, which will readily destroy cut seed, should be planted 
to whole seed. On non-irrigated land, where moisture is deficient, cut seed 
will not produce a uniform stand, since the moisture from the potato cutting 
is taken out by the soil, thus destroying the seed. Also, on dry lands that 
have been spring plowed. But where fall plowing is practiced even on the 
non-irrigated lands, there is usually sufficient moisture in the soil to enable 
the potato plant to get a good start, and cut seed will be as satisfactory or 
more satisfactory than the whole seed. 

The chief objections to the planting of whole seed are, first, that the 
whole seed potatoes are usually obtained from screenings or culls, and are 
not good seed stock. The small tubers usually come from weak plants or 
hills and cannot be productive. Secondly, whole seed potatoes are apt to 
produce a number of stalks to the hill, and these compete among themselves 
for the available food supply and moisture. The result is a large number 
of small-sized tubers. The percentage of culls from the field planted to 
whole seed is much higher than from a field that has been planted to cut 
seed. The ideal number of stalks to a hill is from one to two. More than 
this number usually results in numerous small potatoes. 

When proper preparation of the soil for planting is made, growers in 
most districts can plant cut seed to advantage, but with poor preparation 
and adverse soil conditions, a better stand may be obtained from the use 
of whole seed. In using cut seed, at least two eyes should be left on the 
piece, and the piece should be of good size to enable the plant to make 
a good start. 

Greening the Seed Is Recommended 
Greening the seed before cutting and planting is recommended as it 

gives a very good index of the quality of the seed and it permits the grower 
to eliminate the weak tubers. The tubers whose sprouts are strong and 
vigorous make good seed, while those with slender and spindly sprouts 
indicate lack of constitutional vigor and should not be planted. It is a very 
effective way of selecting good seed stock. Greening also will hasten the 
coming up of the plants, but it is doubtful if the crop will mature earlier. 
Unless greening is practiced as a means of seed selection, it is very doubtful 
if the practice will pay under average farming conditions. The practice 
is of decided value in the South where difficulties are experienced in getting 
the seed to grow when planted without greening. 

Variety Types 
The shape of the tubers of a given variety is to a considerable extent 

ideal but a relatively small percentage of the crop will meet the require
ments as typical tubers and too often we are apt to consider type more 
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important than vigor and productiveness. This fact is well demonstrated 
in the selection of whole seed from culls. l\1any growers select solely on 
the basis of smoothness and shape rather than on vitality. As a matter of 
fact, too often the smooth well-shaped tubers come from weak hills where 
practically all the tubers are below market size, and they never can produce 
strong and vigorous vines and are poor seed. For most varieties, smooth 
tubers are more or less indications of weakness. Prominence of buds or 
eyes, whether deep or shallow, indicates vigor. Heav)' eyebrows with a 
cluster of buds make poor seed. Tubers with small or poorly developed 
eyes have a low vitality and make poor seed. Spindle-shaped tubers also 
indicate low vitality and degeneracy. 

Ill-shaped and rough tubers do not as a rule indicate degeneracy or 
running-out of the variety. In most cases they are the result of bad cultural 
methods and soil conditions. On very fertile land most varieties grow large 
and rough and in such cases indicate growth, vigor and vitality. In using 
such seed excellent results often are obtained. Roughness is not transmitted 
and smooth crops may be obtained from· rough seed. Even knobby tubers 
free from disease, will, when used for seed, produce a normal crop. This 
fact was demonstrated by experimental work carried on for several years. 
The plants from knobby seed produce a normal crop and yield equal to 
plants grown from smooth well-shaped tubers. Knobby tubers or second 
growths are due to arrested growth, during the late summer. 

Permitting the plants to suffer from lack of moisture stops the growth 
of the tubers, resulting in the tightening or hardening of the skin. This 
is equivalent to the ripening process. When water is applied, growth starts 
again but the hard, mature skin prevents the deposition of starch in the 
normal way and new tubers or growths develop from some of the eyes. 
This fact should be borne in mind by the growers in watching the moisture 
conditions in the potato field. After the tubers have set, the soil condition 
should be such as to permit an unintermitted growth thruout the season. 

Ill-shaped tubers may also result from planting in lumpy and poorly 
prepared soil. If the young growing tuber comes into close contact with a 
hard lump, a dent or depression will result and growth takes place irregularly. 

Do Varieties "Run Out"? 
The common experience of growers seems to indicate that a given 

variety, when grmvn for a considerable time on the same kind of soil and 
under the same climatic conditions, "runs out"; that is, there is a gradual 
decline both in yield and in quality. This experience led to the exchange 
of seed from one locality to another. In most cases, such an exchange re
sulted in both better yields and quality. However, these results have been 
obtained in the older potato-growing parts of the country where the general 
conditions are on the whole less favorable for the production of potatoes. 
In Colorado the beneficial effect from the change of seed stock has come 
from the better seed bought rather than from the difference in soil and 
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climate. Even under the most favorable soil and climatic conditions, a 
given variety will gradually show a decline unless the seed stock is kept 
up and the best cultural conditions are practiced. 

Vigorus seed potatoes cannot be produced from poor seed to start with, 
nor can strong plants be grown from seed obtained from fields that have 
been over-irrigated or neglected. In Colorado, at least, with few exceptions, 
the running-out of varieties is a matter that can be largely controlled by the 
growers. ~fany of the so-called degeneration diseases are more or less 
associated with unfavorable conditions in climate and by planting poor seed. 
This fact was clearly brought out in the 1925 crop. The season was un
usually favorable for potatoes and the growers, with very few exceptions, 
obtained very high yields per acre. The fields were practically free from 
diseases with the exception of scab. The so-called degeneration diseases 
like mosaic, spindle tubers, curley dwarf, etc., were difficult to find, while 
these same diseases were rather prevalent and destructive in 1924. The 
growers can to a considerable extent overcome climatic conditions by adapting 
their cultural methods to the climatic condition. This would mean that 
the growers cannot succeed under a definite cultural program. It must 
be flexible to meet new conditions. \:Vith good seed and by using the best 
cultural methods there should be no "running out"; in fact, better and larger 
yields should be obtained. 

Early Potato Production 
While Colorado potato production is mainly of the late or fall-maturing 

varieties, there has been a considerable increase in the production of early 
potatoes. This is particularly the case on the lighter soils in the lower 
Grand Valley and in Weld, Adams and :M.organ counties. The continued 
success of this new venture in potato production will, in a large measure, 
depend upon a proper rotation system, good seed and good cultural methods. 

Early planting and early maturing varieties are essential for the har
vesting of the crop before the critical, high, summer temperature arrives 
which usually occurs during the latter half of July and the middle of 
August. Fall plowing should be practiced since it puts the soil in the 
best condition for early planting, and fall-plowed land usually has enough 
moisture to bring up the seed and to give the plants a good start. Early 
potatoes should not be grown on the same land for more than one year 
for the reason that many of the soil-borne diseases become very active and 
destructive in soils where the temperature and moisture contents are high. 
These diseases live over in the soil for several years. In general practice 
however, it is customary to grow at least two crops of potatoes in succession. 
If weather conditions are favorable and good seed is used, the grower will 
"get by," but it is not a safe practice and heavy losses are very apt to occur. 
The Cobbler variety has given the best results under this practice. 
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Plowing 
A thoro preparation of the soil is necessary. Deep plowing, 8 to 10 

inches, should be practiced, except on shallow, sandy soils. The potato is 
a deep feeder and if the seed is planted deeply the larger will be the soil 
area from which the plant can draw its food and the greater will be the 
yield. Deep plowing gives a better soil airation which is important to the 
growing plant. 

In Colorado where the spring moisture is more or less lacking, fall 
plowing should as a rule be practiced. It will conserve the moisture in the 
soil and in the spring enable the seed to start without the aid of irrigation. 
The soil will also be in much better condition for the crop. On non-irrigated 
land, fall plowing is almost necessary, since spring plowing opens up the 
land and permits the moisture to escape, and the moisture lost may often 
make the difference between success and failure. Fall-plowed land has a 
better tilth and is easier to handle than spring-plowed land. 

On the heavier soils, fall plowing will aid greatly in obtaining a better 
seedbed since the action of alternate freezing and thawing will pulverize 
the soil, making a good seedbed possible. In the case of alfalfa land, it 
may be necessary to cross-plow in the spring but the plowing should be as 
early as possible to permit the land to settle and to become pulverized be
fore planting. Planting immediately after plowing is not a good practice 
and too often results in a poor stand. A good seedbed is necessary for 
best results. 

Planters 
There are several good makes of planters on the market and the choice is 

a personal matter. We have used the disc type which requires two persons 
to operate it. Using this type, the cost of planting is slightly increased, 
but if care is taken and good seed is used, a perfect stand is obtained. The 
difference in cost will be more than compensated for by the higher yield. 
In checking up on the stand in different parts of the state, we find that the 
average stand is about 85 percent. That is, 15 hills in every hundred are 
missing. This loss could easily be reduced by one-half or more by greater 
care in planting. It is one of those losses which the average grower over
looks because it seems unimportant but which in total may make the difference 
between profit or loss on the crop. 

Cutting the Seed 
Cut seed may be planted immediately after cutting or it may be kept 

for several days. But prolonged delay of planting, after the seed has been 
cut, lowers the vitality of the seed, especially if the seed pieces are small. 
The practice of spraying the cut seed with lime is of doubtful value tho not 
injurious to the seed. The size of the seed pieces is more important. Small 
seed pieces under dry soil conditions may result in poor stand and in weak 
plants. Larger seed pieces are better. One or two eyes to each piece should 
be the rule. One eye, with pieces planted 12 inches apart, should give a 
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maximum yield. Seed pieces with many eyes produce too many stalks to 
the hill, resulting in many small tubers. 

Varieties vary greatly in the number of eyes to the tuber, also in the 
vitality or germinating powers of eyes from different parts of the tuber. 
Since a potato tuber is botanically the same as a twig or shoot of a plant, 
the bud or seed end of the tuber is the first to grow and the buds are most 
active, while the eyes on the lower end and close to the stem are the older 
and are more or less dormant. They start to grow more slowly and very 
often produce weak and unproductive plants. This is particuarly true of 
varieties like the Russet Burbank, Russet Rural, Rural and the Brown 
Beauty. In cutting the seed of these varieties, one should take care that each 
cutting has an eye at least half-way up the tuber. A large share of the 
missing hills comes from careless seed cutting. Machine cutting is not 
advisable except when large acreages are planted and when the time element 
is important. 

If whole seed is planted, the grower should grow his own seed for seed 
purposes only. Such planting should be later than the main crop and by 
planting closer, say 9 inches by 36 inches or 10 inches by 34 inches, suitable 
whole-seed tubers may be obtained. 

Planting 
The time of planting varies in each district and is dependent upon 

a number of factors such as frost conditions, character of the growing 
season, variety planted and early or late crops. \Vhenever possible the 
planting should be early enough to permit the crop to mature before harvest. 
This refers particularly to the late crop which, some seasons, fails to mature 
before digging time. 

The distance apart at which potatoes should be planted depends upon 
a number of factors which the grower can best analyze and decide what is 
best for conditions under which he is working. On non-irrigable land the 
moisture conditions make it necessary to have the rows at least 4 feet 
apart and the seed 3 feet apart in the row. If closer planting is made, 
the tubers grow too small to be salable. On irrigated land and for commer
cial crop, the rows should be 36 inches apart. On very fertile land the 
plants should be 12 inches apart in the row. Closer planting reduces the 
size of the tuber and, where there is a tendency towards large tuber-growth, 
it may be advantageous to plant closer to produce a more marketable crop. 
We have found that on good and fertile potato soil, ten inches apart in the 
row produces not only a higher yield, but also a more uniform crop of 
tubers. Seed potatoes should be planted more closely in the rows than the 
commercial crop. 

The depth at which potatoes should be planted depends to some extent 
upon the character of the soil. On the lighter soils and on non-irrigable 
lands, five inches is the proper depth. The usual depth on irrigable land 
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is four inches. This depth seldom represents the actual depth since the 
planter covers the seed by ridging the soil over it so that, while the seed 
may be four and even five inches below the top of the ridge, it will seldom 
be more than three inches below the level surface after the ridges have 
been harrowed down. This leaves not only the seed too close to the surface, 
but it also encourages the setting of the tubers in the surface soil which 
makes high hilling necessary or else they grow out of the soil and are 
damaged for the market. Deeper planting will give more room for tuber 
development and tuber covering. Deeper planting will also place the seed 
below the high temperature of the surface soil and thus to a considerable 
extent' ward off certain plant diseases. \Ve believe that the seed should be 
planted at least four inches below the level of the ground. On medium
heavy or sandy lands, five inches is not too deep. 

Cultivation 
Early and frequent cultivation are essential to success. The first cul

tivation should be crosswise of the rows and be given as soon as the seed 
has sprouted. Second cultivation should follow when the plants break 
thru the soil. A spike-tooth harrow should be used and if the teeth tear the 
plants they should be set slanting in the opposite direction from the draught. 
A third harrowing should be given soon after, slanting the harrow so it 
will not tear off the plant. Even if slight injury appears to be done, it 
will soon disappear. The harrowing will keep the weeds down and keep 
the soil in fine tilth. It will also help to conserve the moisture. The first 
regular cultivation when the rows are well defined, should be deep-4 to 
6 inches, depending upon soil conditions. This will loosen up the soil 
and provide for deep root penetration. This should be followed by a fine
toothed cultivator to pulverize the surface soil. Subsequent cultivation 
should be shallow and frequent enough to prevent the formation of a crust. 
As soon as the soil permits, cultivation should follow each irrigation. The 
number of cultivations will depend upon soil conditions. After the vines 
begin to cover the rows, and shade the soil, cultivation should cease. 

Irrigation 
The horticultural department of the College receives numerous letters 

from farmers who are beginners in farming under irrigation, asking "How 
many times should I irrigate my potato field and when should I irrigate?" 
Unfortunately there is no exact rule as to when water should be appliEd. 
It is a matter of individual· judgment of the growers. There is, howeve:r, 
one good rule to follow, namely, that at no time should the plant suffer 
for want of moisture. This does not mean that the soil be kept wet, for a 
wet soil will not grow potatoes. The grower should watch the soil moisture 
closely and should apply water only when needed. The moisture conditicn 
of the soil is particularly important· after the tubers are well formed. If 
the soil is permitted to become dry during the growing period of the tubers, 
they cease growing and the skin becomes. hard and set. If water is applied 
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afterwards, second growth starts and knobby, knarly tubers result. Watch 
the soil moisture, and keep the plants growing normally during the growing 
season. There is often a tendency, when water is abundant, to apply too 
much and too frequently. This practice on the heavier soils tends toward 
puddling of the soil, and exclusion of the air from the roots and growing 
tubers, resulting in a poor and low-quality crop. Frequent cultivation to 
keep the soil loose and a moderate use of water-just enough to keep the 
soil moist but not wet-will produce the best results. Flooding should not 
be practiced and the water should not be permitted to come in direct contact 
with the stalks of the plants. A small flow of water in the furrows for a 
longer time is better than a large flow for a short time. During the hotter 
parts of the summer it is a good practice to apply water during the late 
afternoon or during the night, especially in sections where the temperature 
is high. 

Sub-Irrigation 
Sub-irrigation is practiced in only one section of the state. It is a 

cheap and effective method of supplying moisture to the crop, where con
ditions are favorable and where water is abundant. The water table must 
be high, the soil, sandy or porous, and the land level. But even with the 
best conditions for sub-irrigation the practice cannot be recommended. 
Frequent sub-irrigation brings the alkalies to the surface. The soil crusts 
more or less and if a spell of rain should happen to fall when the sun is 
up, heavy damage will result. The practice of sub-irrigating potatoes is 
gradually passing and the furrow method of applying water is taking its 
place. 

Hilling 
Hilling is necessary to cover the tubers, especially those varieties that 

set tubers close to the surface and those that set in dusters close to the stem. 
In these cases the tubers are apt to be pushed out of the soil and must be 
covered. Under irrigation, it is also necessary to have a furrow to carry 
the water and to keep the water from coming in direct contact with the 
plants. Often potatoes are planted too shallowly and the tubers are set 
close to the surface. 

On non-irrigable land, level culture is preferable, as it aids in con
serving moisture. It may be advantageous to draw the soil slightly towards 
the plants and this can be done by using a wider, shovel, cultivator tooth 
at the rear end of the cultivator. This will move some soil towards the 
plant, enough to cover any tuber that pushes thru. Under irrigation the 
height of the ridges or depth of the furrow should depend upon the slope 
of the land. Land having a moderate slope should not have to high ridges, 
while on comparatively level land it may be necessary to have ridges high 
to keep the water away from the plants. The objection to high ridges is 
based upon the effect of soil temperature which is always increased by high 
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ridging. Shorter runs of water and careful handling of the water would in 
many cases make lower ridges possible. 

Digging 
In most sections the potato vines keep on growing until killed by 

frost and the time between frost and heavy freezing is oftentimes too short 
too permit the tubers to ripen before digging. Late planting prolongs the 
growing season into late fall and the crop is barely made before heavy 
freezing. The result is immature tubers with poor keeping qualities. The 
yield may be satisfactory, but the keeping and eating qualities are poor. 
If weather conditions and time permit, the potatoes should be left 0n the 
ground for three or four hours after being dug. This will dry off the 
tubers and harden the skin, thereby insuring better keeping qualities. When 
the picking is done immediately after the tubers are dug, too much moisture 
is carried to the cellar and unless storage conditions are very good, soft rot 
and decay are very apt to cause heavy damages. 

Storage 
In most districts, farm storage facilities are sufficient, and more and 

better farm storage is constantly being constructed. The main considera
tion in the construction of storage cellars are ventilation and frost protection. 
There should be an adequate cold-air intake at the base, at least one at 
each end of the storage if both ends are accessible. If the storage is long, 
side-air intakes should be provided. The capacity of the air intakes should 
be at least equal to the outlets. The intakes should always terminate at the 
floor of the storage and the outlets at the top. The size of the intakes will 
depend upon the capacity of the storage. A storage 60 feet by 24 feet should 
have two intakes each 12 in. by 12 in., terminating at the floor, and four 
outlets 8 in. by 8 in. spaced equidistantly along the ridge of the storage. 
The ventilators should be constructed for opening and closing, otherwise the 
temperature and moisture conditions cannot be regulated. Keeping the door 
open will not provide adequate circulation. The bins on each side of the 
central driveway should have false floors made of 2x4's set on edge and at 
right angles to the driveway, or they may be made of common lx6 rough 
boards, spaced one-half inch apart and resting on 2x4's. Likewise, there 
should be false sides made of open boards so as to permit the air to circulate 
freely thru the potatoes. 

In storing, considerable damage is done by dumping the tubers thru a 
shoot in the roof of the cellar to the floor below, especially if the tubers are 
immature. Decay follows very quickly and even if the tubers are not de
stroyed, they are permanently injured by turning black. It will cost little 
more to drive in and empty the sacks carefully, but it more than pays for the 
extra cost in better keeping qualities and higher value of the crop. 
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Typical potato cellar at the Sweet Seed Farm, Carbondale 

Heavy losses occur from piling the potatoes up high in the bin or cellar 
without providing for a circulation of air. If the cellar is provided with 
false floor and partitions are used, and if the partitions are not more than 
ten feet apart, the piles may be six or seven feet deep. If no partitions are 
used, then it is advisable to use bin ventilators made from ordinary woven
wire fencing. These ventilators are made by bending the netting into cyl
inders eight inches in diameter and setting them six or eight feet apart. 
These ventilators should rest on the floor and extend to the top of the pota
toes. Meshes of the fencing should be small so as to prevent the ventilators 
from filling up with potatoes. 

After the potatoes are stored, the doors and ventilators should be kept 
open when weather conditions permit. This is necessary in order to get rid 
of the surplus moisture given off by the tubers in process of curing. The 
temperature during the winter should be kept as near 3 5 degrees F. as pos
sible, as at this temperature the potatoes should keep perfectly if well 
ventilated. 

Potato Varieties 
In a state like Colorado with its great variety of soils, different alti

tudes and climate, it is natural that we should have varieties which succeed 
better in some sections than in others. This fact has been well worked out in 
practice. Each section has been able to standardize on two or at most three 
varieties. From the marketing standpoint this is a distinct advantage. The 
market for a given variety depends upon a permanent and adequate supply 
and this can only be assured by a standardized production. It may be 
advisable in some sections to introduce new varieties, but such introduction 
should not be undertaken hastily. 
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For convenience, the state may be divided into districts in order to 
show not only the distribution of production, but also to show what varieties 
are best adapted to these districts. 

Greeley District 
This is the oldest and most highly developed district in the state. It 

comprises a large area of irrigated and non-irrigated land, with Greeley as 
a center. The soil varies from sandy loam to almost adobe. On the whole 
it is well adapted for potatoes. The climate is generally favorable for pota
toes, tho excessive summer temperature may cause heavy losses some seasons. 
The cultural methods are well worked out and established. The yield 
obtained is very high. The varieties grown are Pearl and Rural, Pearl 
being the favorite. 

Late planting is practiced and on this account, the vines grow until 
killed by frost. The digging season often starts soon after killing frosts, 
in order to prevent losses from early freezing. The tubers are often imma
ture and bruise easily in handling, causing heavy losses in storage. The 
immature tubers are of lower quality and often bring a lower price in the 
market. While this condition is not general, it does hurt the general repu
tation of the district. Undoubtedly late planting, intense cultivation and 
irrigation after the tubers are set result in very high yield and relatively 
high returns per acre, but in this case it is done at the sacrifice of high 
quality. Earlier planting, giving a longer growing season and permitting 
the tubers to ripen, would greatly improve the quality, tho it is doubtful if 
the grower would obtain a yield equal to that obtained from later planting. 
Under intensive cultivation and high ridging, the Pearl variety grows very 
large and often rough and is not an ideal market potato. The Rural, under 
the same conditions, grows smoother and is more desirable, tho the yield is 
somewhat less. 

Mr. E. R. Bliss, a prominent potato grower, believes that he has found 
an ideal variety for the Greeley district in the Russett Rural. After four 
years of trial, he has this to say about this variety: "I am so well pleased 
with the Russett Rural that I grow it to the exclusion of all other varieties. 
I believe it is adapted to more soils than the White Rural. When growing 
Pearls, I found the Rural would not yield more than two-thirds as many 
potatoes on this soil (Billings Clay Loam). The Russett Rural yielded as 
much or more than the Pearls and there were very few culls. They run very 
true to type and, after four years on the same soil, do not show much ten
dency to 'run out.' I never used seed from Pearls grown on my home place 
as they seemed to run out even in the second year. Another good thing about 
the Russets is that they can be dug green without serious injury from skin
ning. This permits digging whether frosts have ripened the vines or not. 
The only defect I have found is, that it is hard to get a full stand from 
large cut seed as there are very few eyes on the tubers and those near the 
stem-end are weak or dormant. Whole seed can be used without an exces
sive number of plants in the hill. 
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"I sold some seed to my brother Robert this year and they were planted 
beside Rural seed grown by the Potato Experiment Station, and well selected. 
My seed was small, under 1 ~ inch and taken from cellar-run stock four 
years old. They made a little larger yield than the Rurals. This I consider 
a very fair test. Some trade does not like the darker skin of the Russet, but 
once used, the housewife finds it equal in texture and whiteness to the Rural. 
It retains its firmness better. These are some of the points which indicate to 
me that the Russet will soon be one of our most popular varieties." 

The Mountain Section 
This section comprises the high, interior, mountain valleys, mesas, 

and parks. The principal potato-growing areas are the Eagle, Crystal and 
Colorado River valleys and their tributaries. The elevation varies from 
6,000 feet to 8,500 feet. These valleys are on the western side of the conti
nental divide and have a higher average seasonal temperature than the 
eastern side at the same elevation. The growing season is also longer and 
permits the ripening of late-maturing varieties. 

The yield and quality of the potatoes produced are excellent. The soil 
is mainly deep loam, wonderfully productive. The principal varieties grown 
are the Peach Blow and the Russet Burbank. Both of these varieties reach 
their perfection in this section. A six or seven-year rotation system is gen
erally practiced and the acreage devoted to potatoes does not fluctuate greatly 
from year to year. Farming is on a fairly permanent basis. Seed improve
ment is also practiced to a considerable extent and much interest is taken 
in cultural methods. This section produces the famous redland Russet Bur
bank, for which the trade pays a handsome premium. 

Gunnison and Uncomphagre Section 
This is an extensive potato section and includes the valley and mesa 

lands watered by the Gunnison and the Uncompahgre rivers and their 
tributaries. This has, on the whole, a warm climate and a long growing 
season. The potato crop is ready for shipment in September and the bulk 
of the crop is usually marketed before New Year's. The soil and climate 
are generally favorable for potatoes. The relatively high summer tempera
ture in the valleys and lower mesas make diseases prevalent, especially when 
the seed stock is poor or when cultural precautions are neglected. 

The principal variety grown is the People's, which seems to be adapted 
to this section. The tendency of this variety under certain soil conditions is 
to grow too large and rough. It would be desirable to grow a variety like the 
Russet Rural which would be more acceptable to the trade and more profit
able to the growers. The Downing variety was formerly extensively grown, 
but due to lack of disease resistance and to low yields, few are now being 
grown. Considerable acreage on the higher and non-irrigable mesa land is 
devoted to the growing of high-grade certified seed potatoes, principally the 
Cobbler variety. Systematic rotation is the rule practiced and the acreage 
devoted to potatoes is fairly constant. On the lower mesas and valley lands, 
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early maturing varieties should be grown and, by planting early, the growers 
would largely prevent the losses which now occur from diseases. 

Southwestern Section 
This section comprises the southwestern counties, of which La Plata 

County is the most important. This county has great possibilities for potato 
production, but due to the lack of transportation facilities production is lim
ited. In many localities the soil is red or chocolate loam and very productive 
and well adapted to potato growing. It would soon become an important 
producing section with available transportation facilities. 

The principal variety grown is Peach Blow. On the red, loose, choco
late soil, the Russet is the favorite. The climatic conditions of this section 
are in many respects like those of the inter-mountain section. 

The wild potato Solanmim J amesii is found to be a native of the San 
Juan Basin. It marks the northern limit of the wild potato. 

Grand Valley Section 
This is a relatively new potato-growing section. It is the most important 

early potato section in the state. The district is limited, extending from 
Grand Junction to the Utah state line. The soil is mainly composed of 
sandy loam. \Vater for irrigation is abundant and cheap. The Grand Valley 
has the warmest climate in the state and a corresponding! y long growing 
season. 

Attempts at growing late potatoes in this section have resulted in fail
ures due to diseases and high summer temperature, but by planting early 
and using early maturing varieties which are ready for the market before 
the hot weather in August, the growers are making a success at potato 
growing. 

The Cobbler variety is the favorite. Certified seed is planted. The 
higher cost of certified seed is more than compensated for by the higher 
yields obtained. Cultural practices are well developed. 

Northwestern Section 
This large territory has wonderful possibilities for general farming and 

dairying, but is hampered by lack of transportation facilities, and the 
development has been slow. Potatoes do well in practically all parts but 
in the higher elevations late-maturing varieties should not be planted. This 
large territory will, with adequate transportation, become an important 
potato-growing district, particularly for the growing of high-grade seed 
potatoes. Varieties grown are Peach Blow and Cobbler. 

San Luis Valley Section 
This is the largest potato-growing district in Colorado. The average 

elevation is about 7 ,500. It is well watered by the Rio Grande river and 
a number of tributaries. In the main the soil is composed of sandy loam 
and is admirably adapted to potatoes. The high elevation and cool climate 



22 CoLORADO ExPERIMENT STATION No. 314 

make the valley relatively free from disease, particularly the upper part of 
the valley. The yield is high and the cost of production low, compared with 
other sections. 

The leading variety is Brown Beauty, followed by Peach Blow and 
Russet Burbank. The Brown Beauty does best on the lighter soil, while the 
Peach Blow and the Russet Burbanks are grown on the more fertile black
loam soil along the river bottoms. The cultural practices vary considerably. 

Many growers practice sub-irrigation with success, tho its prolonged 
practice is bound to damage the soil. Where furrow irrigation can be used, 
and it can with very few exceptions, sub-irrigation should not be resorted 
to. 

The facts that the soil and climatic conditions in the valley are highly 
favorable to high yield and quality have, to a considerable extent, retarded 
seed improvement and the practice of using the small tubers, and the screen
ing is very common. This practice has had a bad effect on the yield, espec
ially in abnormal seasons. It also has caused considerable deterioration in 
the varieties grown. The growers who are planting selected seed have uni
formly profited by such selection. 

The matter of crop rotation should receive more consideration. The 
average farmer in the valley is planting too large an acreage to potatoes in 
proportion to the total acreage of the farm. This either destroys a rotation 
system or else shortens it to two or three years, which is not good farming. 
Twenty to twenty-five acres of potatoes on a 160-acre farm are enough. This 
would allow a longer rotation system and the soil would be in a better condi
tion to produce a maximum yield. It would also reduce the losses from soil
borne diseases that remain in the soil for several years. A longer rotation 
system would also aid in maintaining soil fertility, a matter that sooner or 
later will demand the attention of the grower. The present practice of plant
ing large acreages in proportion to the total acreage of the farm is too spec
ulative and is apt to cause heavy losses to the growers. 

Divide District 
This district comprises the elevated plateau extending from the foothills 

between Castle Rock and Colorado Springs, in Elbert and El Paso counties. 
The land is mostly non-irrigable, the rainfall being around twenty inches. 
The soil is mostly sandy loam and well adapted to potatoes. This district 
was formerly important, but at present only a few farmers grow potatoes 
extensively. Some high-grade certified seed is grown. The principal varie
ties grown are the Early Ohio, Triumph and Cobbler. 

Leadville District 
This district takes in the mountain section of Teller, Fremont and Park 

counties. Commercial production is confined to the needs of the local mar
kets in Pueblo and Colorado Springs. During the past two years the growing 
of certified seed has received considerable attention. The high altitude, a 
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fertile soil and a favorable climate make conditions extremely favorable for 
the production of high-quality seed potatoes. 

Non-Parasitic Diseases 
Under this general heading are included a number of diseases of 

unknown origin. They are usually associated with degeneracy and may be 
caused indirectly by poor seed, poor cultural methods and unfavorable cli
matic conditions. Experimental evidences seem to warrant the conclusion 
that some of these diseases are transmissable from the seed to the plant. Also 
that insects may transmit the diseases to healthy plants during the growing 
season. 

MosArc.-Plants affected with mosaic show mottled or calicoid areas 
or stripes of light yellow and green, more or less alternating with the normal 
green of the plant. The color contrast varies with the severity of the disease. 
Mosaic is usually associated with crinkling, rolling, curling and roguosity. 
There is a general dwarfing of the plant. Some of these characteristics are 
by some inspectors considered symptoms of the leaf-roll and curly dwarf 
diseases. In most cases, several of these symptoms are present in one plant 
and it is difficult to assign the damage to any particular disease. 

Climatic conditions have much to do with the prevalence of mosaic and 
associated diseases. The season of 1925 was remarkable for the absence of 
mosaic, leaf-roll and curly dwarf, while during 1924 mild forms were present 
in every district. 1\fosaic was especially prevalent. Undoubtedly much 
mosaic-infested seed was planted in 1925, but at the two field inspections 
during the summer, practically no mosaic was found. The yield in 1925 was 
considerably higher than the average yield for the state. This cannot be 
attributed to better seed or to better cultural methods, but to very favorable 
climatic conditions during 1925. The author is inclined to believe that many 
of the so-called degeneration diseases are, in part at least, due to poor seed 
and unfavorable climatic conditions or there is a very close relationship. 

LEAF-ROLL.-In mild cases it is often difficult for the casual observer 
to distinguish this malady from the normal vines. In an advanced stage 
the affected plants are easily distinguished by the inward curling of the leaf 
blade on the midrib, generally at the tip of the branches. The color of the 
tips varies from light green to yellow and faint purple. The shoot or branch 
is usually slender and with longer internodes. Often the symptoms of leaf
roll are mistaken for the presence of fusarium. Frequently a plant may 
have both leaf-roll and fusarium. Leaf-roll is quite common in the older 
potato-growing sections of the state, especially during seasons of high tem
perature. So far as known the disease is spread only by planting diseased 
seed. The only means of prevention is to plant seed obtained from disease
free fields. 

CuRLY DWARF.-This disease is prevalent in some parts of the state, 
particularly in the non-irrigated sections. As the name indicates, the whole 
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plant becomes more or less dwarfed, the leaves curling downward, and turn
ing first pale green to a yellow, then brown or dark. The leaves become 
brittle and hard. The top leaves and tip of the shoots are the first to show 
the symptoms of the disease. The yield from diseased plants is practically 
nothing, the tubers being small and unsalable. The disease is tuber borne 
and seed should not be taken from infested fields. Rotation and disease-free 
seed will control the malady. 

SPINDLE TuBERS.-Spindle tuber is usually associated with degeneracy. 
The real nature of the disease is unknown. Both vine and tuber symptoms 
are present. The vines are weak and spindly, erect, and the foliage is small, 
more or less ruffled at the margin of the leaves. The plant is easily distin
guished from normal plants, by the above characteristics. Infested tubers 
are greatly elongated and pointed at both ends. They are usually brighter 
or paler in color than normal varieties. The eyes are shallow and small, 
indicating a lack of growth vigor. The disease is transmitted by planting 
tubers from infested fields. It is probable that this is a specific disease, 
tho it often has been referred to as a case of degeneracy. The disease is 
becoming quite prevalent in all of our potato districts, and seems to be 
spreading. While it is easy to distinguish diseased plants from the normal, 
for one acquainted with the symptoms, they usually pass unnoticed by the 
grower. Spindle tubers, especially mild forms, are difficult to recognize in 
the seed stock. This is particularly true when seed is taken from the bin 
or from culls, since in the small sizes the tubers are generally smooth and 
true to type, and, to all outward appearances, desirable for seed. 

Spindle tubers showing Sclerotia of Rhizoctonia 
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Control Measures 
Obviously the only remedies that can be suggested at this time for the 

control of non-parasitic diseases are better seed selection based upon the 
performance and health of the growing plants in the field, and the growing 
of the selected tubers on new land, away from other potato fields. By con
tinuous selection a disease-resistant strain might be developed. The growers 
cannot continue planting culls or diseased seed. Better seeds, longer rotation 
and better cultural methods must be employed if the production of this 
important food crop is to be maintained. The taking of seed from infested 
fields is a sure way of perpetuating and increasing disease. Seed treatment 
is not effective in controlling non-parasitic diseases. 

Parasitic Diseases 
There are a large number of fungous diseases that attack the potato 

plant. Some of the most destructive ones, such as "Potato Wart" and "Late 
Blight," do not occur in the state. :Many of these parasitic diseases are both 
soil and tuber borne. As a rule the growers are more or less familiar with 
our common potato diseases and general control measures; still, there is a 
strong tendency to neglect precautionary measures and to take chances of 
escaping damages. 

Disease control is largely a matter of prevention. Little can be done 
after the disease has gained a foothold. vVhile the grower cannot control the 
climatic condition, he can plant better seed and practice such cultural 
methods as will in part counteract the influence of an unfavorable climate. 
Seed treatment, while important, is most effective when combined with proper 
cultural methods. 

PoTATO ScAB.-Scab is the best known and most widely distributed of 
potato diseases. It is more destructive in alkali soils than in acid and hence 
very prevalent and destructive in Colorado. The disease occurs in brown, 
irregular, corky patches on the surface of the tuber. These patches may 
completely cover the surface. In severe cases the disease may penetrate to 
a considerable depth, often causing deep cracks and pits. When deep seated 
the quality of the tubers is affected. The value of a crop in severe cases 
may be totally destroyed. White-skinned varieties are more susceptible to 
the disease than russet and rough-skinned varieties, and colored varieties 
appear to be less susceptible than white varieties. 

Longer rotation, thoro cultivation and moderate irrigation are valuable 
in controlling the disease. Sub-irrigation and flooding of the potato field 
should be avoided. The land should be cultivated or stirred as soon as pos
sible after each irrigation. Seed potatoes having scab always should be 
treated before planting. The treatment, however, is not an insurance against 
the occurrence of the disease, since the scab organism may be present in the 
soil and if conditions are favorable will attack the tubers and cause a scabby 
crop. 
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Potato Scab 

RHIZOCTONIA.-This disease is very common in the state and is indig
enous to our soils. It is both soil and tuber borne. It attacks the stem of 
the growing plant at the ground or just below, causing grayish-colored lesions 
which usually extend vertically on the stem. In severe attacks, lesions may 
completely girdle the stem, causing the death of the plant, or in less severe 
cases they may prevent the food elaborated in the leaves from reaching the 
root system and from supplying focd for the formation and growth of the 
tubers. vVhen lesions are large, little or no food reaches the tuber, but is 
retained in the top. The vines often will produce arial tubers at the joints 
or ma:y cause a general thickening of the branches. The net result is that 
no tubers will form, or if any do form, they are too small to be salable. The 
disease does not attack the tubers, but fruiting bodies or sclerotias are formed 
on the tubers in the shape of little black specks which are entirely external 
and may be rubbed off. These fruiting bodies contain the resting spores of 
the disease, from which new infection may take place, and if tubers having 
these .fruiting bodies are used for seed, the tubers should be treated before 
planting. Under average conditions, the fruiting bodies on the tubers do no 
damage nor do they interfere with the sale of the potatoes as they are very 
small and pass unnoticed. In no way do they cause a deterioration in the 
value of the tuber for food. Only when the spots are large and numerous, 
do they interfere with the sale of the crop. Since this is also a soil-borne 
disease, rotation as well as seed treatment should be practiced. 

FusARIUM.-This disease, like the foregoing, is both soil and tuber 
borne and infection may take place either from the soil or from tubers. 
The disease as affecting the tuber is internal and by cutting off a slice at the 
stem end, one can see the dark circular discoloration, partic~Ilarly when the 
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disease is in an advanced state. It works thru the vascular system of the 
plant and is carried into the new tuber thru the vascular strands. The 
disease in mild cases does not seem to seriously interfere with the develop
ment and growth of the tubers. In severe cases the plants start to decay at 
the tip end of the main root and this decay extends upward towards the 
top of the soil. The plant becomes more or less dwarfed and the leaves 
shrivel and turn brown. In such cases, the plant dies prematurely. The loss 
may be total if the disease gets an early start and if conditions are favorable, 
but since it is most destructive during the latter part of the growing season 
the loss in yield may not be total. In fact, normal yields often are obtained 
from mildly diseased plants, but in all cases the disease is more or less notice
able in the tuber and such tubers should not be used for seed. 

The most serious damage from this disease occurs in the plains section, 
particularly during the month of August when heavy irrigation is practiced 
and when the air and soil temperature are the highest. With high soil tem
perature and moisture, the progress of the disease is very rapid and under 
these conditions may cause a total loss of the crop. The cultural methods 
should be modified so as to keep the soil temperature as low as possible. 
High ridging should be avoided. By high ridging the soil area exposed to 
the sun's heat is greatly increased and the temperature in the ridges is above 
the normal soil temperature on a level. Lower ridging will reduce the tem
perature. Water should be applied sparingly. Irrigation should be prac
ticed during the cool of the day or during the night. Anything that will lower 
the soil temperature will tend to keep the disease in check. 

Potatoes infested with fusarium should not be used for seed, as there 
is a great danger from reinfestation-that is, the disease moving direct from 
the seed tubers into the new plant. The disease remains in the soil for three 
years or more and, for this reason, infested fields should not be planted to 
potatoes for at least four years. This is a precaution that every grower 
should take. It is true that one may grow potatoes successfully in a soil 
infested with this disease, but the success is dependent upon the climatic 
conditions rather than upon the actual presence of the disease in the soil. 
There is no specific remedy that can be applied to check the disease, nor is 
seed treatment effective, since the disease is internal in the tubers and cannot 
be reached by treatment. 

BLACKLEG.-Blackleg is a bacterial disease occurring on both tubers 
and vines. The disease first appears below the ground at the point where 
the shoot joins the seed. The disease soon moves upward on the stem which 
turns jet black. The black portion becomes soft and decays. The plants 
gradually turn greenish yellow and die. The disease is most prevalent during 
the early part of the season and in fields that are over-irrigated or poorly 
drained. On sub-irrigated land the disease often causes considerable dam
age. On non-irrigated land the disease is practically unknown. Infested 
tubers usually rot in storage, especially if the ventilation is poor. 
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Obviously diseased tubers should not be used for seed, nor should seed 
be taken from fields where the disease is present. The disease may be trans
ferred from a diseased tuber to a healthy one by the knife in cutting the seed. 
While it is not certain that the disease winters over in the soil, it may be 
carried over on diseased parts of the stems of old plants, and it is not con
sidered safe to follow with potatoes again. Crop rotation, thoro cultivation 
and seed treatment should be observed. 

DISEASE CONTROL 
It is a mistaken notion that seed treatment alone will control potato 

diseases like scab and rhizoctonia. Since these diseases are both soil and 
tuber borne, they may attack the plants even if the seed were treated. Further, 
the diseases live over in the soil for several years and if conditions are favor
able, infection will occur. 

Crop rotation is the most practical way known for the control of this 
kind of disease. Good drainage and thoro cultivation to keep the soil well 
aerated will be of considerable help. The longer the rotation period, the 
better for soil sanitation. 

Good seed is equally important as a control measure. The difference 
in cost between good seed and poor seed is more than compensated for by the 
large yield and better quality. Treatment alone, while beneficial, will not 
bring the return that good seed, proper rotation and good cultural methods 
will. No grower should plant seed that is badly infested, even if treated. 
Some is very apt to live thru the treatment and besides, badly diseased tubers 
are usually lower in vitality than healthy tubers. 

Methods of Treating Seed 
There are two general methods used, namely the cold treatment and the 

hot treatment. Both are about equally effective if the work is properly done. 

Cold Treatments 
CoRRosiVE SuBLIMATE (BicHLORIDE OF MERCURY).-This method has 

been used very extensively in the state and with excellent results. The 
standard formula is as follows: Four ounces of corrosive sublimate to thirty 
gallons of water. The corrosive sublimate should first be dissolved in one 
gallon of hot water and added to the 29 gallons, and the solution stirred. 
A convenient way is to provide several barrels and place them on a rack, 18 
inches above the ground, and have holes bored on the sides close to the 
bottom of the barrels; have wooden plugs made for the holes; fill the barrels 
three-fourths full with the seed tubers and then pour the solution over them. 
The solution should completely cover the tubers. Let stand for one and 
one-half hours. Draw off the solution and pour the same over a new set of 
potatoes in another barrel. 
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The treated seed should be spread out to dry after which it is ready to 
be cut and planted. If the water used is very cold, the action of the corrosive 
sublimate is very slow, and it is advisable to add hot water or warm the 
solution to a temperature of 70 to 7 5 degres F. If the temperature of the 
solution is below 60 degrees, the tubers should be kept in the solution for 
two hours. The solution should be used only three times or for three treat
ments, after which it should be discarded. :Metal vessels should not be used 
as the solution is corrosive. 

Corrosive sublimate is a deadly poison and great care should be used 
in handling. It will not hurt the hands unless they are kept in the solution 
for considerable time. Persons with sores on their hands should not handle 
either the solution or the treated tubers while wet. Livestock should be kept 
away and not be permitted to drink the solution, nor should treated potatoes 
be fed to any stock. 

COLD FORMALDEHYDE TREATMENT.-Dissolve one pint (one pound) 
of 40 percent formaldehyde in thirty gallons of water. Use several fifty
gallon wooden barrels placed on an elevated rack. Provide holes at the bot
tom of the barrels so the solution can be drawn off after each treatment. 
Make up the solution in one barrel, then have the potatoes to be treated placed 
in another barrel, three-fourths fulL Draw the made-up solution and pour 
it over the potatoes. Be sure that the solution will cover the tubers. Cover 
the barrel with an old blanket or gunny sacks. Keep potatoes in solution for 
two hours, after which they are spread out to dry. The formaldehyde solution 
does not deteriorate by use, but considerable amounts of the solution are 
lost in the treatment. This loss should be restored by adding the needed 
amount of standard solution. Metal vessels may be used as the solution is 
not corrosive. 

Hot Treatments 
HoT CoRROSIVE SuBLIMATE TREATMENT.-The higher the temperature 

of the solution, the shorter the treatment. Using the same strength, that is, 
four ounces to thirty gallons of water and raising the temperature to 124 
degrees F., and keeping it at this point for two minutes, is effective against 
scab and rhizoctonia. Live steam from a boiler fed into a wooden tank hold
ing ten or twelve crates of tubers is a cheap and rapid way to treat seed. The 
tank should have a false bottom for the crates to stand on to insure circula
tion of the solution. A coil of steam pipes at bottom of the tank is better 
than live steam, as it makes it easier to control. As in the case of cold cor
rosive sublimate, the solution can only be used for three treatments. 

The margin of safety in using the hot treatment is very narrow, if the 
temperature is permitted to go above 124 degrees F., or if the tubers are kept 
in more than two minutes it will permanently injure or destroy the sprouts. 
An accurate thermometer is necessary and the time must be watched very 
closely. Metal vessels should not be used on account of the corrosive action 
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of the solution. On account of the great care necessary, we have not recom
mended either the hot corrosive sublimate or the hot formaldehyde treatment. 
Both are effective, but require greater care than the cold treatments. 

HoT FoRMALDEHYDE TREATMENT.-Use the same equipment as for 
the hot corrosive sublimate treatment. The amount of formaldehyde is double 
the amount used in the cold treatment. Use two pints of 40 percent formal
dehyde to thirty gallons of water. The solution must be kept at a tempera
ture of 122 to 124 degrees F. for two and one-half minutes. A steam or heat 
supply for keeping the solution at a constant temperature and a standard 
thermometer are necessary. After the treatment the potatoes should be spread 
out to dry. The solution may be used indefinitely by adding a small amount 
of the standard solution to make up for loss in treatment. In using tanks 
the solution should be kept covered to prevent the escape of formaldehyde 
vapor. Unless directions are followed closely, both as to time of exposure 
and temperature of the solution, the seed treated may be destroyed. 

There are now treating machines on the market and by using these, 
considerable time, labor and expense may be saved. The Colorado State 
Potato Growers' Exchange has installed a number of these machines in dif
ferent parts of the state, and excellent results have been obtained. The hot 
formaldehyde treatment is the least expensive method of seed treatment and 
when care is taken, it is as effective as any in controlling tuber-borne 
diseases. 
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