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Colorado as a Potato State 

A STUDY of the geographical distribution 
of the production of potatoes in the 
United States shows that fifty-nine 
per cent. of the three hundred million 

l:ushcls of potatoes are grown in nine of the 
northern tier of states. 

This can be accounted for, because these 
states have the cool climate that is necessary 
for success in potato growing. 

According to the statisties of the United 
States Department of Agriculture, for DPcem
ber, 1907, the price of potatoes in three of the 
lf'ading states of this northern tier (Michigan, 
\\'isconsin, and Minnesota), was not above 
forty-five cents a bushel. At the same time 
the price of potatoes in Texas and Oklahoma 
was one dollar a bushel. 

Colorado, though south of the center of 
the United States, has, because of her high 
a ltitud!', conditions of temperature similar to 
these northern states. 

At the same time the dry climate of Colo
rado prevents the developmpnt of that dreaded 
potato disease of the East, known as the po
tato rot, or late blight. This saves the Colo
rado potato grower one of the most expensive 
items of eastern potato culture, i. e., spraying 
to pcrvent loss from blight. 

Investigations conducted by the Experi
ment Station, at Fort Collins, show that Colo
rado potato soils are so rich in the mineral 
fertilizers that no increase in yield or quality 
results from the use of commercial fertilizers. 
This again saves the Colorado grower one of 
i hE' heavy items of f'Xpensc incident to the 
work of his eastern brother. 

More than eighty per cent. of tho tissue 
of all plants is an clement that comes directly 
from the air. The function of a. plant in tak
ing tho carbon from the air is only exercised 
in the presence of light. This process goes 
on at its best in strong sunlight. During the 



growing st>ason in Colorailo constant bright 
sunshine is the rule. 

Colorado, with all thE'se advantages •lf 
soil, climate, geographical position with re
gard to high pricE'd markets, and low cost of 
production, produces less than one-thirtieth of 
the potatoes of the United States. German.v, 
which Is only a little more than twice as 
large as Colorado, produces six times as many 
as the United States. 

A survey of the agricultural lands of Colo
Tado shows area enough to produce more than 
one-fourth as many potatoes as the United 
States is producing at the present time. With 
all these advantages of perfect soils, moisture 
control, a climate adapted by nature to the 
growth of the potato, and comparative freedom 
from insects and fungus diseases, it is rea .. 
sonable to predict that in a few years Colo
rado will be one of the leading, if not the 
leading, potato-growing state of America. 

E. R. BENINETT, 
Potato Specialist, Colorado Experiment Sta

tion, :l!,ort Collins. 

Potato Investigations in Colorado 

THE writer came to Colorado eight years 
ago. About the first thing he heard 
when starting the work with the Hor
ticultural Department was that po-

tatoes did not succeed in the vicinity of Fort 
Collins. It was no trouble to grow vines and 
plenty of them, but in many instances these 
vines set no tubers, or else a large number of 
small, worthless ones. This was said to be due 
to various causes, such as altitude, mistakes in 
watering, insects, soil, alkali, etc. 

Upon getting better acquainted with the 
country it was found that not over four miles 
east of the city the·re is a splendid potato re
gion, which is, In fact, the beginning of the 
Greeley district. The Idea, then, that altitucle 



or any other common causes which were given 
had any eff·ect on these results did not satisfy. 

The same fall an assistant was secured 
for the department, in the person of F. M. 
Rolfs, now pathologist of the Missouri Fruit 
Experiment Station. Mr. Rolfs had been work
ing with potato diseases in Long Island, and 
on reaching here in November, he at once be
gan looking over the potato fields in the vi
cinity of Fort Collins. 

He found evidences upon the old vines of 
the work of a certain fungus disease, tech
nically known as Rhyzoctonia, upon which he 
had beEn working in the Ea.st. After care
fully studying such material as we could se
cure at that season of the year, we became 
convinced that the cause of a portion of our 
fa-ilure at least was due to this disease. So 
strongly were we impressed with this idea that 
a press bulletin was published, and future in
vestigations have proved that ·we were entirely 
correct in our conclusions. 

Mr. Rolfs spent most of his time for the 
three years he was in Colorado in studying 
potato diseases. His results were published in 
Bulletin No. 70, "Potato Failures," and again 
in No. 91, "Potato Failures," a second report. 
These were followed by a popular Bulletin No. 
92, entitled "Large Potato Vines and No Po
tatoe~." 

Mr. Rolfs established several facts in re
gard to this disease which were new to sci
ence, and his work will long stand as a monu
ment to careful and painstaking work of its 
kind. 

After Mr. Rolfs severed his connection 
with this institution, the work that had been 
accomplished, together with the growing 
magnitude of the potato industry, impressecl 
the Board of Agriculture with the importance 
of such work and eventually Mr. E. R. Ben• 
nett was secured as potato expert. 

Mr. Bennett has devoted his entire atten
tion to the industry for the past three year·s, 



and in that tim<' he has been able to do a 
great deal in building up the industry in this 
State. His principal lines of work have been 
a study of methods of culture, seed selection, 
breeding types which will be immune to dis
ease, and an earnest endeavor to instruct grow
ers in the best methods of potato growing. 

Since Mr. Bennett took hold of this work 
it has grown to be one of the most important 
lines of Exp·eriment Station investigations, and 
the demands on his time by the growers would 
keep him constantly in the field giving in
struction if all of them were met. 

Colorado is the only state in the Union 
that supports a potato expert, and with the 
growth of the industry that is promised in the 
next few years it will probably be necessary 
to add additional men to the force. 

W. PADDOCK, 
Horticulturist and Botanist, Colorado Agricul

tural College, Fort Collins. 

Selection and Treatment of Seed 
Potatoes 

T HE change or improvement that has 
been made in our breeds of domestic 
animals and plants comes from selec
tion. This selection is artificial rather 

than natural, but in all cases natural laws are 
followed. When a variety "runs out" it is 
usually because of a selection which might 
be called the opposite· of natural selection. 
That is selecting the weakest rather than the 
strongest specimens for the parent stock. 

In selecting potatoes the hill or plant is 
the unit to be considered. The points of ex
cellence in the plant are, first, health and 
strength of plant; second, a good number of 
uniform, medium-sized tubers; third, all tubers 
should conform to the ideal type of that par
ticular variety; fourth, the eyes or buds should 
be shallow, so as not to cause too much loss In 
preparing for the table. When tubers are 
selected from bins it is Impossible to know 



whether the individual tuber, no matter how 
perfect it may be, came from a plant which 
produced all perfect tubers, or whether it was 
the only perfect tuber on the plant; conse
quently with bin selection the tendency is 
more apt to be toward running out than to
ward the upbuilding of the variety. 

Tubers from ideal hills should produc•e 
plants similar to the parent plants, but a cer
tain per cent. of them \Vill be poor hills, owing 
to a reversion to the parent stock further 
back than the first generation. "\Vith each 
year's selection this reversion becom·es less 
and Jess, until the percentage of poor hills 
should be very small. The results of two 
years' selection of hills by Mr. H. Edgerton, 
of Carbondale, Colorado, was to reduce the 
number of culls (large, cracked potatoes, and 
very small potatoes) from one sack in twenty 
from the bin-selected seed to one sack in two 
hundred from the hill-selected seed. 

A good practice is to leave seed tubers 
exposed to the light for a few days after dig
ging before storing for the winter. This 
practice, kno\vn as "greening" the seed, 
toughens the skin and makes the tubers more 
rEsistant to disease in storage. 

Seed potatoes should be stored in crates, 
shallow bins or loose barrels, in a dry cellar, 
with plC'nty of ventilation, and a temperature 
bdween 32 and 40 degrGes. Heating in the 
bins in storage is frequently the cause of poor 
stands in the field. Heated potatoes can only 
be detected in the spring, and the only way 
to avoid the difficulty is in using care in stor
ing. Treatment of seed potatoes with for
malin and corrosive sublimate before planting 
to prevent scab has not in most cases proved 
successful in Colorado. Exposing the seed 
tubers to the light and air in the fall and 
again in the spring before planting appears to 
be more satisfactory. 

g, R. BE:\":\"ET'l', 
Potato Specialist, Colora do Experiment Sta

tion, .C•'ort Collins. 



Potato Cultivation 

U SE alfalfa sod whenever possible. Plow 
in the spring from the latter part of 
April to the middle of May, usually 
about eight inches deep. Finish the 

day's work by harrowing all the land that 
has been plowed with a smoothing harrow. 
After the ground has been plowed see that it 
is well leveled so that there will be no high or 
low places. Harrow a sufficient number of 
times to put the ground in fine tilth; use a disc 
it necessary. 

The seed is planted with one of the stand
ard makes of planters. As four horses are 
commonly used on a planter the ground will 
be pretty thoroughly packed. To relieve this 
condition the ground is cultivated immediately 
after planting. This will help to kill out weeds 
and alfalfa. A heavy four-shovel cultivator, 
drawn by four horses, is used. The shovels 
are set to throw the soil toward the rows and 
to run as deep as they will go. The depth will 
vary from eight to twelve or thirteen inches. 
This operation leaves the soil loose, but more 
or less lumpy, and with an uneven surface, 
especially on heavy soils. The smoothing har
rows should immediately follow the cultivator 
to re-establish the soil mulch. 

The number of cultivations depends upon 
weather conditions and upon the rapidity of 
the growth of the vines. The cultivator is 
used a second time as soon as the plants are 
large enough so that the rows can be easily 
followed. This time the shovels are not run 
quite so close to the row, but to the same 
depth unless the plants are much developed. 
Sometimes two cultivations arA all that are 
giv0n, but ordinarily a third follows the sec
ond by a week or ten days, and if the vines 
do not get too large or irrigation becomes nec
essary, cultivation is continued. Each time 
the cultivator is used more soil is thrown to
ward the potato rows and the hollows be
come deeper, thus ditching is easily done. 



uitching and irrigating are delayed as 
long as possible. The rule is not to irrigate 
if it can be avoided until the potatoes are in 
bloom or the tubers are set. 

The ditching is done with a narrow double 
mold-board plow. Three horses are attached 
and the plow is run twice in each row at 
about tho depth of cultivation, or ten to twelve 
inches. Tho ditching takes the place of one 
cultivation, ancl if the ground is hard, or if 
the first irrigation fills the ditches to any ox
tent, the operation is repeated so as to make 
the di:ches deep enough to keep the water 
below the surface of the potato ridges. 

From the above it will be seen that much 
attention is given to keeping the soil loose and 
porous; also that the potatoes are grown in 
high ridges. This system has been evolved 
gradually by our best growers in an uncon
scious effort to combat disease. It is a com
plete success on good potato soils, ancl much 
may be clone with the heavier soils by follow
ing the plan mentionecl. 

W. PADDOCK, 
Horticulturist ancl Botanist, Colorado Agricul

tural College, Fort Collins. 

Irrigation 

THE details of irrigation, manner of lay
ing out the rows, etc., do not need to 
be described. Eut there are a few 
simple points which are essential to 

success. First, do not irrigate potatoes up tf 
it can possibly be avoided. vVetting the land 
at this time is very likely to bring on attacks 
of <Hsease which will result in a poor stand and 
serious injury to the plants throughout the 
growin~:: season. 

Ordinarily the first irrigation should not 
bA given until the tubers are sot. If the tubers 
have a chance to form in a comparatively dry 
soil, the majority of them will be formed at 
one time; then when water is applied all will 



have an equal chance to develop; the result 
should be a crop of even sized potatoes. 

The water should always run shallow in 
the furrows, never deep enough to stand 
around the tubers, but a sufficient amount ap
plied so that the moisture may seep up in to 
the ridges. In this way the soil about the 
growing tubers may te kept damp but not 
soggy. This is the ideal condition for the po
tato plant, but unfavorable for the growth of 
potato diseases. 

An effort should be made to keep the 
soil moisture uniform by frequent light irri
gations. If the ground is allowed to become 
dry, the growth of the tub-ers is checked; then 
when water is again applied second growth 
starts in, which results in nobs and irregular 
growths. The tubers of some varieties crack 
badly under this treatment. 

It is essential that the potatoes should 
mature in comparatively dry soil. If the soil 
is kept wet until harvest time, the tubers con
tain an excess of mois~ure and this necessarily 
results in poor quality. Then, too, potatoes 
dug when the soil is wet present a poor ap
pearance on the market, because of the quan
tity of soil which is bound to stick to them. 

In order to have the soil in proper condi
tiQn at digging time, and the potatoes of the 
best quality, it is necessary to stop irrigation 
three or four weeks before the usual time for 
trost. 

W. PADDOCK, 
Horticultruist and Botanist, Colorado Agricul

tural College, Fort Collins. 

Potato Diseases 

FORTUNATELY there are no diseases of 
potatoes in Colorado which require 
spraying with Bordeaux mixture, as Is 
so common in the East. But we do 

have other forms which attack the potato 
plant below ground, and because of these our 



potato industry is at present restricted to spec
ial localities where the soil conditions are fa
vorable. \Ve are fortunate again in the fact 
that most of our potato troubles may be pre
vented, in a measure at least, by improving 
the sanitary conditions of field and storag." 
cellar and by an intelligent selection of seed. 

Rhyzoctonia, the disease which is ac
countable to a great extent for large vines and 
no potatoes, as well as for much of the potato 
scab, is <wcrywhere present in Colorado soils. 
·\"There does it come from and how did it start'? 
\Ve don't know. But we do know that it is a 
plant and is subject to natural laws much the 
same as higher plants. It delights in heavy, 
soggy soils. So. when the grower thinks he 
ruined his crop by watering at a certain time, 
he really made the soil conditions favorable 
for the growth of this tiny plant. Keep the 
soil open and porous; then, by deep and fre
quent cultivation, and, if possible, plant on 
land which is naturally well undcrdrained. BP
careful not to overwatcr; do not have the 
rows too long; make the irrigating furrows 
deep and do not let the level of water rise to 
the point where tubers set. 

'l'here are many conditions of potato vines 
which are locally known as blight. 'l'he one 
which has been most common during the past 
season is due to the attacks of a fungus plant 
known as Fusarium. This disease is spread 
to new fields by infected set•d, and it may live 
in the soil on decaying vegetable matter, where 
much of this disease is present on the seed or 
in the soil and the conditions are favorable 
for its growth many of the young potato 
sprouts are killed before they reach the sur
face of the ground; thus we have a poor stand. 
Then the plants may die at any time during 
the season and still further reduce the yield. 

As preventive measures we should thor
oughly clean and disinfect the cellars where 
seed potatoes are kept. Then the seed shoulfl 
be carefully selected and all potatoes rejected 



that show any discoloration of the flesh. All 
are familiar with the dry rot of potatoes in 
the cellar. This is caused by Fusarium, and 
the only way we have to combat it at present 
is to keep the fungus out of thE' cellars and to 
practice rotation of crops in the field. 

W. PADDOCK, 
Horticulturist and Botanist, Colorado Agricul 

tural College, Fort Collins. 

Potato Insects 

T HEHE are very few kinds of insects in 
Colorado that do serious damage t<' 
potatoes. 

The one best known is the Colo
rado Potato Beetle, ·which long since became 
distributed over the entire United States. 
Strange as it may seem. although the terri
tory bordering the Eastern Slope of the Rocky 
Mountains is the native home of this insect, 
its ravages are prabably less to be feared here 
than ·in almost any other locality. 

The beetle is an oval insect striped on 
the wings with yellow and black. The adults 
live over winter and eggs are laid in early 
summer and there appear to be several gen
erations each year. 

For several years the late potatoes have 
required absolutely no treatment for this pest. 
When the beetles do appear on the vines they 
may be poisoned by the use of Paris Green 
applied in one of several ways. 

The popular method is to spray the vin<~s 
with Paris Green at the rate of one pound to 
one hundred gallons of water. 

The second is to mix Paris Green and 
flour at the rate of one pound in fifty pounds 
of flour and dust this upon the vines either 
with a blower or through the bottom of a small 
bag made of cheese cloth. 

The third method, which appears to be 
growing in favor, is that of using the machint•s 



especially constructed to blow the fine dust of 
pure Paris Green on the vines. This method, 
perhaps, has the advantage of permitting the 
farmer to put the poison on thickest where 
the beetles appear to be most abundant. 

This is not a difficult insect to control and 
very little experience will teach the farmer 
how to escape its ravages altogether. 

The second insect is the potato fiea beetle. 
This is a tiny black insect the ·size of a pin 
head, which eats round holes in the surface of 
the leaves of the plant, sometimes causing the 
leaves to die when severely attacked. 

The greatest damage, however, is done by 
the young of these beetles, which live in the 
ground. These are tiny white grubs not more 
than one-third of an inch in length when fully 
grown. They hatch from eggs laid in the 
ground at the base of the vines where the stem 
leaves the seed. The young bore into the 
skin of the stems until the potatoes begin to 
form and then mine tunnels under the skin or 
through the pulp of the tuber. These holes 
often cause the skin to crack in a very un
sightly way and where they are deeper in the 
flesh cause annoyance and waste of potato to 
tho~:e who have to pare the tubers. 

The insect is distributed throughout the 
United States, but no effective measure has 
been found for its control where potatoes are 
grown on very large acreage. 

Several remedial measures suggest them
selves. The first is clean culture. The insects 
probably hibernate along ditch banks and 
fences, all of which should be thoroughly 
cleaned out, prpferably in the fall of the year. 

Potatoes planted on new ground are sub
ject to IPss injury than where the crop is 
grown two or three seasons in succession on 
the same ground. Some years the pest effects 
a very serious injury; others the damage ap
pears to be very slight indeed. 

S. ARTHUR .JOHNSON, 
Associate Professor of Zoology, Colorado Ag

ricultural College, Fort Collins. 



The Potato for the Market 

N 0 fooll plant iR w universally used in 
civilized countries as the potato. There 
arc probably more than one thousand 
varietie's of potatoes grown each year, 

yet so little is known about quality and varie
tic's in potatoes that many markets know but 
two types or kinds of potatoes, the red and 
tho white. ConsumPrs of apples and other 
fruits demand certain varieties and a certain 
quality in these fruits, so that some varieties 
bring more than twice as much per unit on 
the market as other va,rieties. The difference 
in (1uality is just as great in varieties and types 
of potatoes as in the fruits. This difference is 
becoming recognized so that some markets are 
demanding a high quality of potatoes at a high 
price. 

The most desirable potato for shape and 
size for all purposes is oblong, round, or kid
ney shaped, and it should weigh ten to four
teen ounces. The eyes should be shallow. 
Kearly all the protein of the potato and a 
large part of the starch is near the surface of 
the tuber. Jf the eyes are deep, the tuber ir
regular in form, the loss from paring will be 
from thirty to fifty per cent. of the food of 
tho tuber. 

Th0 skin of the potato should be tough, so 
as to withstand the rough handling which po
tatoes receive in getting from the grower to 
the consumer. 

Some of the highest quality have thin 
skins. These should be handled in small 
crates or boxes. In this way some of the 
gro>vePs of Colorado are receiving considerably 
nwre for the product than the general market, 
even after the expense of handling and the 
box is taken out. 

Unfortunately high quality and produc
tiveness are two characteristics that are not 
usually combined in potatoes. High quality ln 
potatoes, according to the generally accepted 



definition of the term, consists in mealiness and 
good flavor in the cooked potato. The former 
characteristic can be controlled partly by 
soil conditions and moisture supply. A loose 
soil and scant water will give a dryer potato 
than the reverse. Flavor is generally a vari
etal characteristic and cannot be controlled 
to any great extent by cultural methods. 

One of the greatest faults of most po
tato producing regions, especially in a new 
country, is that too many varieties are grown. 
Even if they are all good, one variety of a 
season, that is, early, medium, and late, !s 
better for a community than more. 

E. R. BENNETT, 
Potato Specialist, Colorado Experiment Sta

tion, :l!'ort Collins. 

Storage of Potatoes 

I N a community that produces many potatoes, 
storage houses become a necessity. In 
Colorado the underground or dugout 
storage house has proved the most 
successful. P o tat o e s stored in an or

dinary storage room lose weight rapidly and 
soon become shriveled and of poor quality. 
The underground storage combines all the 
qualities for keeping potatoes in the best con
dition. 

Possibly the most important requisite ,is 
to keep down the temeprature of the cellar. 
These cellars should be built lengthwise with 
the currents of air so that in the fall when 
the potatoes are put in a draft through the 
cellar can be established at night to carry off 
the heat brought in with the potatoes during 
the day. The practice is to fill in the bins in 
layers of not more than one foot each day and 
let this layer cool down during the night. 
After the potatoes are in the ventilation is reg
ulated so that the temperature is kept as near 
freezing point as possible without freezing the 



potatoes. This ventilation is necessary, not 
only to regulate the temperature, but to keep 
the air pure and dry. If the air becomes foul 
and damp, moulds will gro\\" and dry rot or 
Fusarium will develop. Many potatoes are 
spoiled in the stores and in the store rooms 
of dwellings. Frequently a load of potatoes 
is taken to a grocery and stored in an above 
ground store room where the air is warm and 
the room light. It is thought because the po
tatoes are in sacks or barrels that they will 
keep until sold out and used. Such is not the 
case, however; a very little light, especially 
where the air is warm, will make potatoes un
fit for food in two weeks. 

The same is true in the home. The po
tatoes are frequently stored ncar a f~rnace 
with more or less light. Before the sack or 
barrel is all used the potatoes become greened 
by the light and are not only unwholesome, 
but to a certain extent, poisonous. 

E. R. BENNETT, 
Potato Specialist, Colorado Experiment Sta

tion, .!Tort Collins. 
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