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Growing Potatoes in Missouri 
AUBREY D. HIBBARD 

The potato is one of the most important horticultural crops 
grown in Missouri. The greater part of the 40,000 acres planted to 
this crop is on fields of one acre or less. The chief commercial dis
trict is located along the Missouri River in the West Central part 
of the state, where the operations are on an extensive scale with 
most fields larger than 40 acres. The 5,000 acres of commercial 
potatoes produce a crop with an annual value of over one million 
dollars. This crop moves in carlot quantities to the larger centers 
of the Middle West where it dominates the potato market during 
the first two weeks of July. A similar acreage in Northwestern 
Kansas is marketed at the same time. There are other large areas 
in Missouri equally well suited for potatoes, and can be made to 
produce good crops when there is sufficient demand or greater 
production is needed. 

The average acre yield of potatoes in Missouri is under 100 
bushels, but commercial growers maintain that they must secure 
yields of at least 200 bushels to meet operating costs. Yields of 
over 300 bushels are not uncommon, and yields as high as 400 
bushels are occasionally secured. Such yields can be reached only 
on favorable sites and by careful attention to every detail of good 
production. 

Soil Management 

Potatoes are planted on a wide range of soil types but a good 
yield can be expected only on deep, friable, well drained 10a111s, 
high in fertility. Sandy loa111s are favored hy commercial growers, 
but most types can be made to produce satisfactory crops through 
the judicious use of crop rotations, manures and commercial fer
tilizers. Because of the high cost of production a commercial crop 
should be grown only upon those soils that are naturally adapted. 

A long rotation of 4 to I) years is best for potatoes. Crops like 
corn and the sorghums make a: heavy demand upon plant food and 
leave the soil in a poor condition for potatoes. Preferably, legullH~s 
should precede the potato crop. The residue from a harvested crop 
of the clovers, alfalfa, soybeans, cowpeas, and hairy vetch may be 
turned under or these crops may be turned under as green manure. 

Winter rye is used almost exclusively in the commercial area 
as a crop to precede potatoes. The rye is planted late in the sum-
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mer and pastured throughout the fall and winter to be turned 
:.mder just before planting time. Hairy vetch is sometimes sown 
with the rye. The high cost of vetch seed and frequent failure 
to secure a: stand have discouraged its more general use. Green 
manures such as soybeans or cowpeas planted after digging pota
tpes have never been used on a large scale. Omitting this practice 
is justified since recent work has sho\\'n that allovving the potato 
land to lie fallow during July and August is an important factor 
in icontrolling scab and rhizoctonia diseases. 

Potatoes, as a general rule, can be used in almost any good 
rotation instead of the regular cash crop. A rotation that has been 
found to be practical for use with the potato crop is: 

First year-Corn 
. Second year-Oats and sweet clover 
1"hird year-Sweet clover for hay or pasture 
Fourth year-Potatoes 

Red clover can be substituted for sweet clover. If manure ;5 
used, it should be applied to the corn crop. A standard Missouri 
rotation that can be used by replacing corn with potatoes is: 

First year-Soybeans 
Second year-\Vheat 
Third year-Red clover 
'Fourth year-Potatoes 

Where the soil is very valuable for potato production, a som<.:-
what shorter rotation can be used: 

First year-Wheat with reel and alsike clover 
Second year-Clover for hay or pasture 
Third year-Potatoes 

Satisfactory yields can be maintained through the use of 
generous quantities of manures and a winter c<;>ver of rye. Scab 
and other potato troubles may' become quite serious uncler a con
tinuous cropping system. One of the most satisfactory rotations 
is to follow a stand of aHalfa that has stood for several years with 
potatoes. 

In the vegetable and truck crop sections a very good combina
tion is the growing of potatoes one year and such crops as tomatoes, 
cabbage, onions, or other vegetables the next year. The fertility 
of the soil may be maintained by following the potatoe's and truck 
crop with a green manure and by heavy applications of barnyard 
manure preceding the truck crop. 
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A good rotation will not alone maintain a satisfactory state 
of fertility for economical potato yields. A planned system for 
maintaining a high turnover of organic matter must be provided. 
This can be secured most readily through the use of green manures. 
Legumes, because of their nitrogen fixing ability, are generally 
preferred. 

The most desirable crops are the clovers and large seeded 
legumes which produce a high tonnage, have a short growing sea
son and are capable of being grown during the season when com
mercial crops do not occupy the soil. The crop to be turned under 
may be fertilized to secure maximum growth. 

Barnyard manure is a good source of plant food and organic 
matter for the potato crop but should be supplemented with super
phosphate since most manures are low in phosphorus. Where ex
tensive cattle feeding operations are carried on, manure is used 
frequently in the potato rotation. Light applications are made on 
rye before it is turned under. Manure in large quantities applied 
preceding the potato crop may activate the scab organism. It is 
usually safest to apply manure to some other crop in the rotation. 
Profitable increases in yield are secured from applications at the 
rate of 10 to 20 tons per acre. 

Commercial fertilizers have come into general use on pota
toes. Since most Missouri soils are deticient in phosphorus, the 
potato crop shows a great tesponse to this plant food. Nitrogen
ca1'1"ying fertilizers also give a favorable response even in soil well 
supplied with organic matter. The potato plant starts growth 
before the temperature is high enough fot bacterial action to make 
the nitrogen held in organic matter available. The nitrogen carried 
by the fertilizer can be utilized immediately to nourish the plant 
during the first stages of growth. 

Potash is usually present in sufficient amounts in most Mis
souri soils to mature a good crop. This plant food is generally in
cluded in the fertilizer mixture as a safety measure. 

Fertilizer mixtures analyzing 4 to 50/0 nitrogen, 10 to 160/0 
phosphorus, and 4 to 6% potash are most generally advised. If 
liberal quantities of manure are used, a material carrying only 
nitrogen and phosphorus such as ammo-phos and other am
moniated phosphates is satisfactory. An application of 300 to 600 
lbs. of an analysis such as 4-12-4 or 4-16-4 can be used economically . 
Analyses like 4-8-6, 4-10-6, or 9-18-18 are favored on very sandy 
soils. 
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The fertilizer is most often applied at planting time. It should 
be placed near the seed piece but not in direct contact since nitro
gen and potash salts cause serious injury to the young sprouts 
and may prevent emergence. It has been found that the best place
ment of the fertilizer, to secure most effective use by the plant 
and not produce injury, is to apply it in narrow bands at the level 
of the seed piece and two inches to the side. 

Recent experiments have indicated favorable results from 
spreading the fertilizer on the surface before plowing. A fertilizer 
distributor ha:s been devised which places the material in the bot
tom of the furrow. These methods are quite satisfactory when 
large quantities are used. 

Missouri soils are frequently deficient in lime or calcium which 
is supplied through ground limestone. The potato crop does not 
require as much of this as is necessary for growth of the legume 
crops. Soil containing enough lime to support clovers will not 
require additional amounts for the potato crop. Limestone should 
not be used in excessive quantities Or applied just preceding the 
potato crop since this material tends to make the scab orgatiism 
active. 

Potato Varieties 
Irish potatoes are grown in Missouri almost entirely as a 

spring crop. Because of the hot dry summers, only the early 
varieties can be depended upon to produce satisfactory yields. 

None of the new varieties which have been introduced during 
the last few years have been found to be superior to the older kinds. 
The commercial acreage is almost entirely planted to Irish Cob
bler and Bliss Triumph varieties. The Cobbler is justly the most 
popular variety throughout the state. The new variety, Red Warba, 
may become a valuable . sort for growing in the farm garden and 
where an early maturing red variety is preferred by the market . 

. The commercial demand for Missouri grown potatoes is 
strongest during the latter part of June and the first two weeks of 
July. With the advent of hot weather, the demand for potatoes 
falls off sharply. Most of the early crop from the South has been 
shipped by this time. Missouri potatoes shipped during August 
must compete unfavorably with the early crop from the northern 
states. Only the early varieties should be planted for commercial 
purposes. 

Irish Cobbler.-The Irish Cobbler is the best of the early va
rieties for Missouri. It is of good quality, matures early and will 
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produce a yield equal to any variety tested in the state. The stocky 
vines are medium in size. The dark green foliage is vigorous and 
resistant to lea:f hopper injury and foliage diseases. Also, it stands 
up well during hot weather. The few tubers that set develop to 
marketa:ble size even during adverse seasons. They are roundish to 
roundish-flattened or slightly oblong-flattened with a rather deeply 
notched stem end. The eyes are moderately deep and the skin is 
smooth, creamy in color and sometimes slightly netted. Because 
of i,ts long rest period, sprouting and shriveling may not be 
serious during the fall; moreover, it keeps well in storage. 

Bliss Triumph.-This is an extra early variety that matures 
from a week to ten days ahead of the Irish Cobbler. The vines are 
upright in growth but branch very little. The foliage is light green, 
rather sparse and very susceptible to hopper burn and heat injury. 
The tuber is small to medium in size, of a blocky shape and slighty 
shouldered at the stem end. The eyes are frequently deep near the 
apex. The pores may become quite large and detract from the ap
pearance during wet seasons. The skin has a light red color in 
demand on certain markets. The susceptibility of the foliage to 
injury frequently results in low yields. There are several strains 
of this variety, differing in earliness of maturity. Only the very 
early strains should be grown in Missouri since early maturity is 
the chief merit of this variety. 

Red Warba.-This is a comparatively new variety that matures 
just ahead of the Irish Cobbler. During an average season, it will 
yield as high as that variety. Under unfavorable conditions it may 
set more tubers than the vines can grow to marketable size. The 
vines are vigorous and resemble those of the Cobbler. The medium 
size tubers resemble those of the Cobbler but are not as flattened 
and the shoulder {s not so pronounced. The eyes are few but may 
be fairly deep around the apex. The table quality is much superior 
to that of th~ Triumph. The skin color is a bright lustrous red 
but may be blotchy under certain conditions. This is not objec
tionable if marketed as new potatoes. Since the rest period is very 
short, seed from the spring planting may be replanted for a fall 
crop. This variety is well worthy of consideration by those who 
grow potatoes for the home supply or are engaged in producing for 
sale to local markets. 

A number of excellent varieties have been introduced during 
the last few years. Unfortunately, they are not suitable for main 
crop production under Missouri conditions. The varieties, Chip-
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pewa, Kathadin, Houma, and Pontiac are vigorous, disease resis
tant ~nd of high quality but mature so late that production is 
limited by summer temperatures. These varieties may be grown 
for winter storage but the grower will have to contend with low 
yields except in very favorable seasons. The popular market va
rieties, Russett Burbank, White Rose and Green Mountain are not 
adapted to the clim~tic conditions that prevail in the Midwest and 
cannot be recommended to Missouri growers. 

Seed Potatoes 
One of the most important factors in successful potato pro

duction and one over which the grower has complete control is 
the selection of good seed. Such factors as purity of variety, and 
freedom from defects and surface diseases can be readily deter
mined by visual inspection of the seed stock. Those qualities which 
have the greatest effect on yield; as strain, vitality and the internal
ly carried diseases; cannot be discerned by examination. Strains 
ca'n be identified only by knowing the past history and perform
ance of a certain lot. Vitality is determined by the conditions under 
which the potatoes were grown and stored. The presence of inter
nally carried diseases is only evident when the plants are growing. 
If a seed stock is to be kept relatively free from such diseases, it 
must be inspected at intervals during the summer and the affected 
plants removed by careful roguing. 

Northern Grown Seed.-The potatoes produced in the northern 
states have been proven by many trials to be better for planting 
in Missouri than home grown seed. The reason for this is that the 
growing conditions in the North are more nearly ideal for the 
growth of the potato plant. Since the crop matures during cool 
weather and can be stored under almost ideal conditions, the 
natural vitality is better preserved until planting time. Also the 
insects responsible for the transmission of diseases are less nu
merous; hence, it is easier to maintain healthy stocks. Generally, 
the farther north the crop is grown, the better the quality for seed. 

Certified Seed.-Once a seed stock becomes infected with 
a degenerative disease, the virus will gradually spread until so 
many tubers a're infected that it becomes worthless. Methods 
have been developed whereby a disease free stock can be built 
up through the increase from healthy tubers. When these founda
tion stocks have been grown under definitely prescribed conditions 
and the fields and crop have passed inspection by a licensed inspec
tor, the seed are certified as being practically free from internal 
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disease and other facto rs w hi ch mig ht make it un sa fe for planting. 
The seed ce rtifi cat ion is carri ed out by s tate governmenta l agencies. 
Every bag of potatoes that has been produced from in spected a nd 
approved fields carr ies a ce rtifi ca ti on tag which states that the 
seed have passed th ese in spection s. 

Many mislead ing brands and tags a rc used o n seed po tatoes to 
convey the impress ion that the s tock has been cert ifi ed. Lal els 
s lating that t h seed h as been no rth ern g rown, se lected for seed, 
or cert ifi ed to be gmw n und er irri gat io n are not true ce r t ifi cat ions. 
Actua ll y cert ifi c1 seed carr ies a tag on which is pri nte 1 t he s tate 
seal and the s ig nature of th e s ta t inspector. Th name and ad
dress of th e grower is a lso show n . 

Most of th certifi ed s ed used in M issouri come fr0111 the states 
of North Dakota, Minneso ta, and Wi scon sin , largely because of th e 
advantage in freight ral s. rlifi I seed us ua ll y s II [ r aboul 
50 cents per Cwt. mor th an ta l k s tock. The difference in price is 
justified from th incr as d yi ·ld of 50 to 7':; bushels per acre in 
favor of cert ifi d se d. Only eertifi d seed an be recoml11en led 
for p la nting in M issouri. 

Seed Treatment 
There is mu ch confus ion in th mind o [ the ave rage grower 

concerning seed treatment and cert ifi ed se d. No method of seed 

Fig. l.-A. convenient arrllogement for trellting aeed potlltoes. 
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trea'tment will free seed stock from the diseases carried inside the 
tubers. On the other hand, certified seed may carry appreciable 
quantities of scab and black scurf (Rhizoctonia). Seed showing 
black scurf will give a serious loss from seedling blight unless th~ 
seed is treated. If the stock is free from these surface diseases, 
there is nothing to be gained by treating the seed. Since most 
seed even if certified carry these dise~ses, it is usually a profitable 
practice to treat all seed before planting. The only equipment 
needed is a barrel or tank, a drain board, and baskets. By using a 
half-wooden barrel with a drain board 3 by 10 feet, made of one inch 
lumber and covered with roofing paper, and one dozen bushel stave 
baskets; two cutters can be kept busy. This equipment is adequate 
for a field of twenty acres or less. (Fig. 1) Metal containers and 
wire baskets may be used if they are covered with a good coating 
of asphaltum paint. The drain board should be placed so that 
after treatment the excess liquid will drain from the potatoes and 
back into the barrel. 

Acidulated Mercury Method.-The potatoes are immersed in 
the following solution. Dissolve 6 ounces of corrosive sublim~te 
in 1 quart of commercial hydrochloric acid (muriatic acid). Add 
this mixture to 25 gallons of water and stir solution thoroughly. 
The 25 gallons of solution will treat 40 to 50 bushels of potatoes 
u~less they are very dirty. After this quantity has been treated, 
the solution should be strengthened by dissolving 10 ounces of 
corrosive sublimate in 0 pint of hydrochloric acid and ~dding this 
mixture to the solution and also adding enough water to make 
the original volume of 25 gallons. After another 40 bushels have 
been treated, the solution should be" thrown away . . (Use caution 
in disposing of the solution, since mercury compounds are very 
poisonous. An effective method is to bury it in a pit.) The usu~l 
time of immersion is 5 minutes. If, however, there is considerable 
scab or black scurf, the time should be longer. If the potatoes are 
completely dormant they may be soaked for 30 minutes provided 
they are planted immediately or dried out carefully. 

Yellow Oxide of Mercury.-An effective and simple treat
ment is made by using two pounds of yellow oxide of mercury 
(technical grade) to 30 gaUons o! water. This material sQ.ould be 
stirred vigorously into the water with a wooden paddle. It will 
not dissolve but remains in suspension. The baskets of potatoes 
should be plunged up and down in the suspension two or three 
times to insure thorough wetting of the tubers. All that is neces-
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sary is to be sure th at the cntirc surfac is thoroughly wetted. The 
suspension must be kept stirred to prevent se ttling. The agitation 
g iven by thc baskets is usually suffi cicnt. Thirty gallons wi ll treat 
a bOll t 200 bushcls 0 f secd. 

Organic Mercury.- There are several org-anic mercury com
pounds sold on th e markets und er trade names. Thesc material s 
are simple to use and are quite effect ive. They should be used 
strictly according to the manufac turer's recommendations. Since 
no soaking pcriod is re luired and unpainted mctal containers can 
be used, the method s may prove sa ti sfactory for the small grower. 

Cutting the Seed 
All potat cs showing r tten or badly diseased areas are thrown 

out when cutting thc seed. Each sced pie e mu st contain one 
healthy eye. T he first cut is preferably mad e lengthwi se of th e 
tubcr and through th apex. Further tran sve rse cuts divide it into 
blo ky pi eces w ighing from n4 to 10 ounces each. (Fig. 2) Long 

Pi g. 2.- Showlng corr t metbod of cullin g potntoes for 8 ed. 

w dge shap d pi ces are to b avoid d, since lh y rot mor r adi ly 
and are not handl d uniformly by the plantcr. Wher a large a re
ag is plante I, it is nec ssary to employ enough cutters to ke p the 
planter running. (Fig. 3) It is best t plant th s ed as soon after 
cutting as possible. Wh n this is not f asibl , store the cut se d 
in shallow piles or half fill d sacks in a w 11 vent ilat d place, safe 
from fr ezing t mp ratur and away from strong sunlight and dry
ing wind s. A t mperature of 70 0 Fahrenheit and a high humidity 
wi ll hasten 11 aiing of the freshly cu t surfa s. 

Green Sprouting- practic that has been used for y ars in 
Europ an cOl1ntri s and has recently b come popular in this country 
is to allow the seed t d vel p short gr en sprouts by exposing 
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FIg. 3.- A good labl permits rfl)Jld llnd UCC lIrntc Clltl.ill g. 

them lo sunlight in a gre nhOll se. POlaloes lrea tecl in this way 
are more r s is tant to s lem dis ase, ma lure carlier, a nd starl lo g row 
sooner. Mos t of the advanlag s of g r en spr uting ean b secured 
by s torin g the seed for ten clays lo lwo weeks in a fairl y warm plaee 
so that th e sprouts s lart lo grow. ] olatoes shou ld 11 l b planted 
imm diately after rem ova l from s torage. Thi s is es pec iall y impor
tant if lh ey have been held in c Id sto rag . 

Seed Required.- The amount of seed required w ill vary with 
the var iety, s ize of st k and plan lin g distan es . If lhe seed pieces 
arc planted 12 inches apart in row s :Hi in ch s wicle, 20 bu sh Is of 
seed wi ll be required [or each acre. Wh n closer spacings or larg r 
seed pieces are used a pr porliona lely g rea ler amount of seed 
wi ll be needed . 

Soil Preparation 
Sl e ial attent ion to so il preparation will increase the luality 

ancl yield of the ear ly polato crop. The special requir t11 nt of thi s 
crop is a deep loose s ed bed. Any operation w hi ch has a t ndency 
toftI'm or pack the soil mu s t be avoi led. 

Plowing is probably the mos t important of all so il prepara
tion practices. The polato Ii Id should be plowed as deeply as pos
sible. If the plowing has been shallow in the pas t, the plow sole 
should be lowered until the tilled area is at least 9 inches deep. 
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On shallow soils this will have to be done gradually since a large 
amount of subsoil thrown on the surface is detrimental. Some of 
the better potato growers regularly plow as deeply as 12 inches 
or as deep as the plow can be made to work. Spring plowing has 
come into favor for the crop since the soil does not have a chance 
to become compacted from winter rains and snows. 

A winter cover of rye permits plowing earlier than when the 
land is bare. The soil containing the rye roots also remains in a 
loose condition longer. The spring plowing of rye in certain sec
tions has increased yields to a greater extent than any other im
proved practice. It is probably needless to add that the soil should 
not be plowed when it is too wet. The only other preparation re
quired is a light harrowing to level the surface. Potatoes do not 
require a firm fine seed bed. Any further preparation will only 
compact the soil to the detriment of the potato crop. 

Date of Planting 
As a general rule potatoes should be planted as early in the 

spring as the soil can be prepared. In Central Missouri this will 
occur betwe.en March 20, and April!. Conditions will be satisfac
tory for planting potatoes a month earlier in the southeastern part 
of the state. Experiments and observations extending over a: period 
of years have shown that both yields and quality are generally in
creased by planting as soon as the soil and weather conditions will 
permit. The yield is greatly reduced if planting is delayed much 
after April l. 

Planting Depth.-Tuber formation under ideal conditions takes 
place about four inches under the soil surface. Since some soil must 
be thrown over the rows when cultivating, 3 to 330 inches is prob
ably the proper depth. This will vary somewhat with the nature 
of the soil. Planting can be deeper on the light sandy soils than 
on the heavier types. A ridge is usually thrown over the row 
so that the seed are covered with six inches of soil. This is removed 
by harrowing so that the ground is level by the time the plants 
emerge. 

Planting Distance.-Potatoes are planted in Missouri in rows 
varying from 30 to 42 inches apart with the seed pieces spa'ced from 
8 to 16 inches in the row. The closer planting distances will re
quire more seed per acre and usually increases the yield but may 
frequently cause a decrease in size. It is the common practice 
in this state, as well as in most potato producing a'reas, to space 
the plants 12 inches apart in 36-inch rows. 



14 MISSOURI A GRICULTURA L EX PERIMENT S TATION 

Cultivation 
The primary obj ec t o f potato culti va tion is t o control weeds. 

Cultivation of th e crop should be as sha llo w as poss ibl e for many 
of th e roots of the po tato plant are ncar th e surface of the soil. !\ 
cultivation practi ce th at seems to have some merit is to cultiva te 
deeply the centers of th e rows before th e pl ants emerge. This 
cultiva tion is used universaJl y in th e comm ercial pota to d is tri cts 
and is g iven just as th e sprouts s tar t to g row, w hi ch is uSll a1iy th e 
second week of April. Th e chi ef advantages seem to li e in loosen
ing the soil th at has beco me compacteu by th e planting opera tions 
and sprin g rain s. 

Fi g. 4.- A potato plant s ix wcelc s oft r planting. Note the 
ex tensive shallow root system. 

During the latter part of April when the sprouts are about two 
in ches long, the ridge is worked down by harrowing diagonally 
across the field . A second harrowing is frequently possible a-bout 
a week later. The land is practically level b y the time the plants 
emerge. 

The fir st cultivation can be given with a weeder if the soil is 
in good condition by driving with the rows. This cultivation may 
be deep and fairly close to the row, but later workings should be 
shallow and far enough from the plant s to make certain that no 
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roots are cut. (Fig. 4) Three cultivations are usually all that can 
be given before the plants occupy the ground. During the last 
cultivations, some soil is thrown towards the row to form a broad 
ridge. This ridge helps prevent sunburn, aids drainage and makes 
digging easier. 

Potato Insects 

Ther.e are not a great many insects which attack the potato. 
Dusting with calcium arsenate or other arsenicals is commonly the 
only insecticide necessary to use. 

Colorado Potato Beetle.-This is the most destructive potato 
insect in Missouri. Most of the inj ury is done by the leaf eating 
larvae. Since it is a chewing insect, the control must be in the 
form of a stomach poison. Calcium arsenate may be applied as 
a dust using 5 to 10 pounds per acre. The dust is first applied when 
the bright yellow egg masses are discovered on the under sides of 
the leaves, and repeated as necessary. For small acreages, arsenate 
of lead or calcium arsenate m(l)Y be used as a dust by mixing one 
part with twelve parts of gypsum or air slaked lime. When a spray 
is applied, use 1 to 2 pounds of the arsenical to 50 gallons of water. 

Leaf Hopper.-This is a small, pale green, leaf sucking insect 
which causes what is known as "tip burn." It can be controlled by 
the use of a standard 20-80 copper-lime dust or a 3-4-50 Bordeaux 
spray. To be effective against leaf hopper the material must be 
applied at the proper time and in such a manner that both the 
upper and lower surfaces of the leaves will be covered. The first 
application is generally made when the vines are about 6 to 8 
inches high, and the succeeding 3 to 4 applications, at intervals 
of one week or ten days. When it is necessary to control the 
Colorado potato beetle and leaf hopper at the same time, arsenicals 
may be added to the dust or Bordeaux mixture. The Bliss Triumph 
variety is the only one grown in this state that is seriously affected 
by leaf hoppers. Attempts at control are not always profitable 
even on this variety. 

Flea Beetle.-These little beetles are responsible for the small 
round holes in the potato leaf. The adult is a bright, black, hard 
shelled insect about one-twentieth of an inch long. Thorough 
spraying on both the upper and lower surfaces of the leaves with 
Bordeaux mixture to which arsenicals are added will control the 
flea beetle. The first application should be made when the plants 
are 3 to 4 inches high as they are most destructive in the early 
stageso£ plant growth. 
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White Grubs and Wire Worms.- These in sect s cause consid
era bl e losses by ea ting holes in th e surface o f th e tub rs. They are 
mos t t roubl esome on new land a nd fi e lds having been in sod th e 
prev ious yea r. It is betler to foll ow sod o r new land w ith some culti 
vated fi e ld crop before pl anting to pota toes. '['he injury is more 
se ri ous if digging is delayed a ft er th e crop r aches maturity. 

Potato Diseases 
Missouri g ro wers are incleed fortunate in tha t th e di sea-se 

problems are less serious in this a rea than in m ost o f th e oth er 
pota to producing s tates. Commercial control can be secured by 
using certifi ed s lo k, seed trea tm ent ancl ca rct ul so il management. 

Th e pota to g rower has t o d e<tl w ith three ty pes of di seases: 
(1 ) Those whi ch a re ca rri ed w ith in th e tub er, s uch as mosa ic and 
spindl e tuber; (2) those usua lI y carri ed on th e surface of th e tuber, 
as common scab a nd rhi zoctoni a ; ancl (3) those th at affec t the 
foliage of th e plant, s uch as tip burn. 

F ig . /i.-Dry stem rot, the form of rhl zoctonJa which cau ses the gr eates t damage 
In r.ll s~oul· 1. 

The more important tuber-borne di seases aff cting potatoes 
uncler Missouri cond itions are: Rhi zoctonia, common scab, bac
terial ring rot, wi lt, mosaic, and spindle tuber. The on ly foliage 
trouble of importance is tip burn (hopper burn). The blights which 
affect th foliage are seldom serious in Missouri. 



BULLETIN 464 17 

Rhizoctonia (Black Scurf).-The fungus which causes this 
disease is responsible for such common symptoms as black scurf, 
dry stem rot, russet scab, "little potato," and "dwarf rosette." The 
most common form is the black scurf which is characterized by 
the small black dirtlike masses, which adhere to the surface of the 
potato. This stage is believed to be the main source of infection 
under Missouri conditions. The form of rhizoctonia which causes 
the greatest damage in this state is the dry stem rot as shown in 
Figure 5. This stage is characterized by the small sunken area of 
a brownish black color which attacks the surface of the under
ground stem, often girdling the plant at the surfac.e of the soil. 
Missing hills and small sickly plants are often caused by this dis
ease. 

Control Measures.-Use only seed which are comparatively 
free from rhizoctonia and treat the potatoes before cutting, as 
described under seed treatment. Although the main source of in
fection is diseased seed, the fungus also lives over in the soil. 

Allowing the potato field to lie fallow from harvest time until 
fall is an important factor in reducing the carry-over of this disease. 
Crop rotation is also advised. This disease also attacks hairy vetch 
and alfalfa whi~h may become sources of infection for the potato 
crop. 

Potato Scab.-Potato scab (Fig. 6) is one of the very common 
potato diseases with which most potato growers are acquainted. It 
can be distinguished by its rough, corky brownish areas on the 
surface of the tubers. In severe cases these corky areas may form 
a crust over the entire potato. Although the effects of this disease 
may not be noticeable on the growing plant, the blemishes and 
roughening of the tubers greatly reduce their market value and 
often make them unsalable. 

Control Measures.-Seed treatment will kill most of the scab 
spores on the seed stock but has little value when the soil is already 
infected. Scab is most severe in slightly alkaline soil. Therefore, 
it is wise to avoid the use of land that has been heavily limed 
within two or three years. If several crops of alfalfa or clover have 
been removed since liming, it may be quite satisfactory for potatoes. 
Commercial fertilizers should be used as a source of plant food 
rather than manure unless the manure can be applied long enough 
before potato planting for it to have become at least partially 
decayed. The use of legumes as green manure crops and practicing 
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crop rotation will aid in controlling scab. The general control for 
scab is seed trea tment and the avoidance of a lkalin e so il. 

Fig. O.-Co llllll on scnb 10810 11 8 n pt) . 
[01'0 lul,er. 

Fig. 7.- ltln g di scoloration s Cllll 8C d 
Il y ClI Hnl'llIlll wilt. 

Fusarium Wilt.- Thi s di seas affects bo th th e plant and tuber . 
n th plant it is ch<1r;].cteriz d by th e g rad ual rol ling and di scol

o ration of th e lower leaves. Thi s co nditi on cont inu es; until th e 
whol plant 'wills. A rre ted tubers s how th e ohara le ri s t ic di scol
oration f th e water vesse ls of th e tuber (Fig. 7). A cross s c
tion of the s tem end of an infecled tuber w ill show the di scol
ora tion, which ex tend s throug h the potato t ward. the "seed" end . 
The extent of th di scolorations will depend on th e severity of th t: 
inf ction. The organi sm ca us in g th e di sease is arrie i in th e tul er 
a ncl is known t li ve ov r in th so il. 

Control 111eaS1tres.- Th us of di sease II' e se d and crop 
rotation are th e tw principal m thods used in c ntrollin g w ilt. 

Bacterial Ring Rot.- Thi s is a r elati vely n , ,v di sease that has 
caused ser iou s losses in certain po t;].to di s tricts . Th e rgani sm 
surviv s th winter in th se d lui ers but d s not li ve ov r in 
the soil. T he di se;]. se a tla ks th e ntire plant a us ing w iltin g and 
ye llow in g of the f li agc and rotting of the tub ers. It has b en 
shown lhat th e bacl ria may be spr a I from diseased tubers to 
health y se d pi eces by the cutting knife. For this reaso n a small 
percentage of bacteri al rin g ro t in th e seed may ca use a g rea t man y 
disease I plants to develop in th e field. 

Control M easures.- 1'he only known prac tical means of COIl

tr I is the u s of di s as free s ed and thi s means seed from fi Ids 
wher th di s ase did n t occur. S d, th eref r ,should me from 
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fields inspected and certified that none of the disease was present. 

Degenerative Diseases.-Potato growers have long recognized 
that potato strains grown for several years degenerate or "run out." 
Scientists have shown that this is not due to climate, cultural prac
tices, senility or bacterial or fungous parasites, but that it is caused 
by an infective agent termed a virus. This agent is present in the 
juice of all "run out" potato plants, and when any of the virus is 
transmitted by sucking insects such as aphids and leaf hoppers, to 
healthy plants, they become diseased. These diseases live over 
winter in the seed tubers. There is the possibility that weeds 
related to the potato plant carry the diseases from one year to the 
next in their root systems. Fortunately, the virus does not live 
from year to year in the soil. 'The degenerative diseases called Leaf 
Roll, Spindle tuber, Mosaic and Giant Hill are the ones most com
monly seen in Missouri. 

Control M easures.-The control of these diseases lies in the 
use of disease free seed since the disease is perpetuated only in the 
tubers. No form of seed treatment is effective and no sprays are 
beneficial. The infected tubers cannot be told from healthy stock 
until the plants have developed. The fields from which seed are 
secured must be inspected carefully and all of the diseased plants 
removed. 'The symptoms of these diseases are more easily identified 
in the northern states. Also the insects causing their spread are 
less numerous so that they are much easier to control. This is the 
chief argument for planting northern grown certified seed. 

Harvesting 

The potato tubers continue to grow until the vines are almost 
<lead. The commercial crop is marketed as new potatoes and is 
frequently dug as soon as profitable yields can be harvested. Dig
ging usually begins around the first of July but may start two 
weeks earlier in favorable seasons. 'The markets at this time 
generally pay a better price than later in the season. When pota
toes can be dug during the first part of July, they will be on the 
market before the bulk of the crops from the Northern districts. 

Potato buyers frequently complain that the Missouri potato 
·crop is dug before it is sufficiently mature to reach the market in 
good condition. 'The grower should make a careful study of his 
market. The best prices are paid for the maturity and quality 
most in demand. A determined effort should be made to supply the 
-consumers with the kind of potatoes they want to buy. 
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On the average farm where potatoes are being grown for 
home use, it is better to leave them in the ground until they are 
fully mature. If the skin no longer slips when pressed with the 
thumb, the tubers have stopped growth and are considered to be 
matured. When the vines are almost dead, there is nothing to 
be gained by permitting the potatoes to remain in the ground. 
Therefore, they should be dug and placed in the best storage avail
able. The soil is a poor storage place during the hot summer 
months. 

Po\ver driven elevating diggers are favored by commercial 
growers, but a large acreage must be planted to justify the pur
chase of a machine. A side digger is most practical for smaU 
acreages. This machine is constructed like an ordinary plow with 
the mouldboard replaced by steel rods. Regardless of the type used, 
it should be run deeply enough to carryover considerable soil to 
reduce bruising and cutting to the minimum. 

The freshly dug potatoes should not be allowed to lie exposed' 
to the direct rays of the sun for any length of time. They should 
be picked up as soon as the soil dries. When the temperature is 
high and the soil dry, they must be picked up as soon as dug. Com
mercially grown potatoes are picked into % bushel wire baskets 
and poured into burlap bags. (Fig. 8) The half-filled bags are
then hauled to the grading and washing sheds. When pickers are 
paid by the piece, two baskets are considered to equal one bushel. 
The potatoes must be handled carefully since they are immature
and are easily scuffed, bruised or cracked. It is necessary to cau
tion the pickers and handlers of the importance of careful handling 
and constantly supervise their work. Conditions are very favorable 
at the time of year when the potatoes are dug for the growth of 
rot-producing organisms whiGh gain entrance through breaks in 
the skin. 

Storage 

Many growers of potatoes for home use make the mistake of 
allowing the crop to remain in the ground exposed to the torrid 
heat of late summer. This is permissible only when there is no bet
ter storage place available. The ideal storage for potatoes is a 
cool, dark place where a high humidity can be maintained and 
adequate ventilation given. The temperature should be as low as
possible with one of 40° F. being optimum. If such conditions are 

-not available, the potatoes should be placed in the coolest, best ven
tilated place ava'ilable. The Irish Cobbler is the best of the early 
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varieties for storage because of the long rest period. It can be 

carried through the summer without serious loss from shriveling 

and sprouting. 

The crop intended for storage should be allowed to become 

fully mature before digging. It must be handled carefully since 

only potatoes that are entirely free from mechanical injury are 

suitable. Tubers showing deep scab, worm holes or other disease 

injury must also be sorted out.' 

The potatoes after digging should be cured before placing in 
storage. During this period a cork formation takes place over 
wounds which .protects the contents of the tuber from the invasion 
of rot producing organisms. The conditions optimum for cork 
formation are a high temperature of 70° to 80° F. and a ~ery high 
humidity. The potatoes must be held in the dark away from strong 
,vinds , and should be kept in shallow piles to avoid heating. After 
curing, the potatoes should be removed to the best storage avail
able. 

Th.e outside storage cellar is mu ch preferred to the storage pit. 
If the storing of a quantity of potatoes is a yearly practice, it ",ill 
pay to erect a storage cellar, 'which will be a permanent strncture. 
A pit is for temporary use only and unless it is made and handled 
carefully, including good ventilation, the potatoes will not keep 
properly. 

The making of a storage pit is a very simple procedure. Select 
a well drained spot and remove the soil to the clepth of from 1 to ;J 
feet. Place a 6 to 8 inch layer of straw in the bottom of the pit 
to keep the potatoes from coming into direct contact with the soil. 
If a large quantity of potatoes is to be stored in this way, the pile 
should be narrow and the potatoes should not be piled over five 
feet deep. Openings should always be left in the top for ventilation. 
These may generally be left open, but when the temperature is low 
it is well to close them with burlap bags or other material. The 
potatoes should not be placed in the pit until late fall or until the 
days have become fa·irly cool. The first covering should be of 
coarse straw or hay. As cold weather approaches, an inch or two 
of soil should be placed over the straw. It is a good plan not to 
put all the soil on at one time but to add soil at intervals so that 
the potatoes will be covered with a ten-inch layer of soil before 
hard freezing weather occurs. 
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Marketing Potatoes 
The crop must be handled rapidly and carefully to get the 

product to market in the best possible condition. The potatoes 
should be removed from the field immediately after digging, graded, 
washed, dried, bagged, loaded into cars and pre-cooled during the 
day in which they are dug. Many growers start digging at 4 :00 
A.M. and have "the cars ready by mid-afternoon. 

The commercial crop is graded in special sheds built along a 
railroad siding. The grading operations consists of mechanical 
separation on the basis of size and picking out the defective tubers 
by hand. From 5 to 30ro of the potatoes may have to be thrown 
out to bring the product up to grade. Any defect which detracts 
from the appearance, table quality and keeping wi11lower the mar
ket value. To grade U.S. No. 1, the potatoes must contain less than 
1 ro decaying tuber and less than 6% of defects which detract from 
table quality or appearance. The standard U.S. grades are rec
ognized on all central markets. The commercial grower should 
familiarize himself with the requirements of the various grades. 
This information can be secured through the office of the county ag
riculture extension agent. A grower who desires to build up a repu
tation for his product will have to put up the highest grade possible. 
Some seasons are so unfavorable that the higher grades ca'nnot be 
packed. Such crops should be graded as highly as possible and 
true claims made about the actual quality. 

Washing ha's become popular during the last few years largely 
because of the premium paid for clean stock. This practice permits 
earlier digging and digging during wet weather. The washed stock 
must be dried and pre-cooled or the product will decay rapidly. 
It is quite evident that washing will not improve the appearance of 
poor stock but even makes the defects more prominent. Such pota
toes will not keep as well when washed since decay organisms 
are washed into the openings in the skin. Moreover, they are dif
ficult to dry. Warm dry air is blown over the potatoes as they 
leave the washer. Additional drying is accomplished by pre-cool
ing the cars with dry cold air. 

Practically all of the potato crop is marketed in new 100 lb. 
burlap bags carrying the brand, name and address of the grower. 
A few new crop potatoes have been seI).t to market in adjoining 
states in 15 lb. mesh bags. The operations were successful and this 
container can be used for the Missouri crop if market demand war
rants its use. Washing and the use of small bags may aid in the 
marketing of a high quality product but may become a distinct dis
advantage in handling low grade potatoes. 
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Fall Crop Potatoes 
During favorable seasons potatoes can be planted in late sum

mer to mature just before frost. The plants make very little growth 
during the warm weather, but after the days become cool, they 
grow rapidly. This method frequently fails owing to dry summers 
and an early .frost in the fall. It is most successful, in the extreme 
southeastern portion of the state where the rainfall is more evenly 
distributed and the growing season is longer. The Bliss Triumph 
variety is usually used for the fall crop since seed saved from the 
spring crop can be replanted later in the summer. If potatoes of 
this variety are held in a warm, dry, well ventilated storage for 
a month after digging, they will usually grow readily when planted. 

A chemical known as Ethylene Chlorhydrin is sold in solution 
form to be used in breaking the rest period of seed from the spring 
grown crop. This material should be used according to the manu
facturer's directions. The Red Warba also has a short rest period 
and can be used for the fall crops. If the Irish Cobbler or any of 
the late varieties is llsed, the seed from last year's crop must be 
kept in cold storage until time for planting. The fall crop seed are 
treated and prepared for planting in the same manner as the spring 
crop. 

The best date for planting will vary from June 25, in Northern 
Missouri to August 1, for the southeastern district. The soil should 
be in the best of condition and amply supplied with moisture. The 
seed will rot before they can grow if planted in dry soil. The 
grower contemplating a fall crop should do so with the knowledge 
that the yields are as a rule much lower than those secured in the 
spring and that total failures are quite frequent. 

Straw Mulch for Potatoes 
The growing of Irish potatoes under a straw mulch has proven 

successful in some years under Missouri conditions. The seed 
pieces are covered with a thin layer of soil and about 8 inches of 
wheat straw. The chief advantages of growing potatoes under 
straw mulch are: It aids in the control of weeds, and in that way 
helps conserve the soil moisture. It also lessens the possibility of 
sunburning which sometimes occurs to the potatoes which are ex
posed to the sun during the latter part of the growing season. One 
disadvantage of the growing of potatoes under straw mulch is the 
increased labor and time necessary to apply the straw. Also, unless 
the soil is fertile and well supplied with nitrogen, the decaying 
straw may rob the crop of this plant food. 
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