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Success With Strawberries 
A. D. HIBBARD AND D. D. HEMPHILL 

YOU CAN GROW STRAWBERRIES 

Strawberries, the first fresh fruit of the season, are popular and have 
so much vita.min C that they are a desirable addition to the diet. The high 
quality of the frozen product, which retains the vitamins and flavor, has 
increased the demand. The fruit is now consumed either fresh or frozen 
throughout the year. 

The supply of strawberries during the last few years has not kept up 
with consumer demand. The acreage declined during the war years largely 
because of labor shortage. Since the war strawberry production has in
creased but demand still is strong enough to hold prices well above those 
received for other fruits. 

Strawberries are the easiest of all fruits to grow. Practically ailyone 
with a small amount of land available can produce enough fruit to supply 
the average family. A row of strawberries 100 feet long will supply about 
3 quarts of fruit a day for three weeks when both early and late ma turing 
varieties are grown. 

Most housewives prefer well grown local strawberries to those shipped 
in. They will gladly pay a premium for the fresher fnlit. There is some 
strawberry production around most of the larger towns but even there, in 
most instances, the supply is not sufficient to meet the demand. The grower 
who produces for a local market can grow attractive, high quality varieties 
which cannot be shipped in. There is a potential demand for at least a 
crate of strawberries in every frozen food locker and home freezer. 

The production of strawberries · for long distance shipment is concen
trated in extreme southwestern Missouri. There the growers who use a 
good late shipping variety and concentra.te on a high quality pack are in 
a very favorable market position. For a number of years they have been 
unable to supply the demand for No.1 grade fruit. The price for Missouri 
shipping berries usually increases during the season. 

The production of strawberries for commercial freezing has grown 
rapidly. A greater tonnage of Missouri strawberries would be frozen each 
year if sufficient supplies of desirable varieties were available. The price 
received for processing berries has been somewhat below that received for 
those intended for the fresh market. However, this price difference is 
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compensated for by the greater productivity and ease of handling of the 
freezing varieties. 

Strawberries can be made to produce satisfactory crops in every sec
tion of Missouri by selecting favorable sites and adapted varieties. Most 
soils which will grow ordinary vegetables will produce good strawberries 
for home use. 

In commercial production, considerable attention should be given to 
selecting adapted soils. Also the man who intends to grow strawberries 
commercially should determine the market for which he intends to pro
duce. Strawberries are so perishable that marlreting arrangements must 
be made in advance of harvest. Where long distance shipping is contem
plated, the ac;:reage should be sufficient to load solid cars of a variety and 
grade in one day. If berries are to be sold for commercial processing, a 
commercial freezing plant must be in hauling distance. 

CHOOSE TIlE BEST VARIETIES 

The choice of a productive variety is the first essential to successful 
strawberry growing. Many of the varieties described in nursery catalogs 
will not do well under Missouri conditions. Most of the newer varieties 
have been developed for specific uses or conditions and are usually very 
limited in adaptability. The wise grower will observe an unknown kind 
for a few years or set only a few plants before making an extensive plant
ing. Commercial growers in a shipping or processing area should not 
change varieties until their neighbors also are willing to change, since 
successful marketing depends largely upon being able to ship solid cars or 
truck lots of a single variety. 

Table I -Performance of Strawberry Varieties at Monett Experiment Field. 

Years in Adjusted 
Variety Trial Yield 
Blakemore 8 3139 
Premier 8 1711 
Aroma 8 1415 
Armore 8 3847 
T ennessee Shipper 4 2269 
Tennessee Beauty 1 2460 
Temple 2 3560 
Suwanee 4 2212 
May time 4 1933 
Midland 3 1713 
F a irpeake 4 1341 

Season 
Early 
Early 
Late 
Late 
Early 
Late 
Midseason 
Midseason 
Very Early 
Midseason 
Late 

Suggested Use 
Preserving and Freezing 
Local Market- North Missouri 
Shipping- Southwestern Missouri 
Shipping and Freezing 
Shipping 
Shipping and Freezing 
Disease resistant---Local Market 
Home- Southern Missouri 
Home 
Local Market a nd Home 
HOlne 

Strawberry variety trials have been carried on for the last 12 years 
at the Monett Horticulture Experiment Field. During this period 50 named 
varieties and a number of seedlings have been fruited on an "old land" 
field typical for southwestern Missouri. The results apply to similar soils 
in the Ozark region. 
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From the list of varieties in Table 1 a Missouri grower can select those 
which meet his requirements. A desirable variety should be productive, a 
good plant maker and resistant to damage from drought and disease. Any 
variety in which these characteristics are combined with good dessert qual
ity is satisfactory for home use. If the fruit is to be marketed locally it 
should also have an attractive appearance. Fruit grown for long distance 
shipping must be firm, and have certain other qualities which permit con
siderable handling and refrigeration and still remain attractive and salable 
for several days in the retail stores. Strawberries intended for preserving 
and freezing should retain good color, flavor and firmness after processing. 
The varieties Blakemore, Premier, Aroma and Senator Dunlap are most 
popular in Missouri. 

Blakemore-This is the most widely planted variety at present. It is 
very vigorous, drought resistant, and an excellent plant maker. Good yields 
can be produced on soils not well adapted to the production of other varie
ties. This is one of the earliest varieties . The fruit is quite firm, with an 
attractive color. The chief defects of this variety are a tendency to set 
too many plants, the fruit becomes small at the end of the season, and it 
is very acid and lacks flavor. Most strains have a tendency to produce a 
few plants with yellow leaves. Extreme care is needed in setting a new 
field to avoid these plants which are unproductive. In spite of the defects 
just mentioned, the Blakemore is one of the most productive and dependable 
varieties. 

Aroma-This is still one of the best varieties for long distance shipping. 
Its large size, attractive appearance, and good carrying quality have made 
it a favorite market berry. Its season is very late, and this is an advantage 
since there is less competition from other shipping districts. Because of 
its restricted adaption to soil and climate, it can be recommended only for 
planting on the better soils in the Ozark region. Even there new land is 
preferred. Under favorable conditions it will make a good row, and pro
duce a fair quantity of fancy fruit. It is difficult to secure a good row 
on land that has been in cultivation or has become depleted of organic mat
ter. In northern Missouri the fruit tends to be poorly colored and low in 
quality. The variety is unsuitable for frozen storage. Well grown Aroma 
strawberries command a premium on the terminal markets. Where condi
tions are favorable for its production it is one of the most profitable kinds 
to grow. 

Armore-This seedling from the Missouri Agricultural Experiment Sta
tion has been tested rather extensively in the Ozark region as Missouri 164. 
It was introduced in 1950 under the name Armore. It is thought to be a 
cross between Aroma and Blakemore and combines many of the good com
mercial qualities of both parents. It was introduced as a shipping variety 
which will produce well on old land. The season is late and the fruit holds 
its size until the last berry matures. The large fruit have a glossy cherry 
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The Armore, a recent introduction by the Missouri Station, is adapted to 
commercial production on old soils in central and southern Missouri. 

red color which is retained during handling and shipping. The freezing 
quality is good so that the berry may find a dual purpose use for both 
processing and marketing fresh. Runner plant production is good but the 
row must be established early in the season for maximum production. The 
dessert quality is better than Aroma or Blakemore but not equal to some 
high quality varieties. The Armore is suggested for trial through central 
and southern Missouri where a late shipping variety is desired. It is espe
cially adapted to old soils where the production of the Aroma is difficult. 

Premier-This extra early, hardy variety is well adapted for growing 
in northern Missouri. The fruit is attractive and of good quality. It is a fair 
plant maker and very productive on fertile land. The fruit is too soft for 
long distance shipping but is firm enough for local markets. It is an excel
lent berry for preserving and makes a fa irly good frozen product. 

Tennessee Shipper and Tennessee Beauty-Th,ese varieties were intro
duced by the Tennessee station as being more desirable than Blakemore 
and Aroma for commercial production in parts of Tennessee and Kentucky. 
The Tennessee Shipper holds its size better than Blakemore but has never 
been as productive under southwestern Missouri conditions. The Tennes
see Beauty has not been tested extensively under Missouri conditions. This 
late variety produces large, attractive firm fruit. It should be tried where 
a berry of the Aroma typ.e is desired. 
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Temple-This variety is very productive under Ozark conditions. Of 
the new varieties resistant to the red stele root rot disease, it is the best 
so far grown in this state. The firm attractive fruit ripens in midseason. 
It should be given a trial wherever the red stele disease appears. 

Varieties for Home Use-The Senator Dunlap has long been a favorite 
variety in the home garden. For northern Missouri it is still one of the best 
because of its hardiness. The Suwanee is a high quality variety well adapt
ed to the extreme southern part of the state for home production. May time 
is an extra early variety which may be planted by those growers who want 
to have berries that ripen before the main crop varieties. Those growers 
who want to produce the best flavored and most attractive fruit should 
try Midland or Fairpealm. These varieties require the best of growing con
ditions to be productive since both are rather poor plant makers. 'l'hey 
are suggested for the grower who is more interested in quality than quan
tity production. 

GO SLOWLY WITH EVERBEARING VARIETIES 

The everbearing or fall fruiting varieties appeal to a great many peo
ple who are entering into strawberry growing. At best the varieties are 
difficult to grow and yields seldom equal those of the summer fruiting kinds. 
Theil' culture requires the most favorable conditions on a well adapted soil 
of high fertility and a well distributed moisture supply. Irrigation is almost 
essential for success. 

The plants are set in early spring in the manner described for the 
standard varieties. Since runner production is light they are best grown 
under a hill system or single hedge row. The flower stalks are removed 
until about July 1st when the bed is mUlched. Under favorable conditions 
of ample rainfall berries will be ready for harvest about the middle of 
August and the plants will continue to bear until frost. 

Increased yields have been secured in Ohio by mulching with a two-inch 
layer of sawdust around the planJ.:s early in the season during June or as 
soon as each plant has formed two or four daughter plants. A mulch of 
straw or similar material is applied in the fall and the field fruited the fol
lowing spring with the regular varieties. 

The everbearing varieties most popular at the present time are Gem, 
Mastodon, Superfection and Streamliner. 

SELECT A FA VORABJ~E SITE 

Topography-Choose a site for the commercial planting that lies some
what above the surrounding area. For a small home planting which will 
usually be in connection with the vegetable garden or at least very near 
the house, place the strawberries on the highest of the available land. This 
is important because cold air which is heavier than warm air drains into 
the lowest areas and frost occurs first and most frequently in such areas. 
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Newly-clea red g r avelly soils of southwest Missour i are favora ble si tes for 
str awberry pr oduction. 

The land should have a gentle slope of 2 to 3 % to facilitate both air and 
water drainage. 

For early berries, a south slope is preferred, but in most cases a north 
or east slope is best, because on these slopes plants bloom lat er and are 
therefore less subject to frost. Usually the soil on such slopes is higher in 
fertility and less eroded. Also there is a certain amount of protection from 
t he hot dry summer winds from the southwest. 

Soil-Select a well-drained, fairly light moisture-holding, medium fer
tile soil. Most varieties do better on light sandy , gravelly or stony soils 
than on heavy clays which are usually cold and often poorly drained. It 
is necessary that the soil be well drained, and yet, the soil needs to have a 
fairly high water-holding capacity. A sandy or gravelly soil with 3 to 4 
per cent organic matter will usually retain sufficient moisture. 

Newly cleared wooded areas are excellent sites due to the abundance 
of organic matter, r eadily available nutrients and the absence of weed seeds. 
However, such land is very scarce and it may be necessary to select the 
most desira ble of the old land. 

Location- With present-day transportation facilities, location of the 
commercial planting is not so important as it was in the past. Only when 
the berries are sold locally and the grower depends upon the buyer to pick 
his own fruit or when the grower picks the fruit but all sales are made at 
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the field does location become important. In such cases it is an advantage 
to have the planting near a city and on improved roads. 

PREPARE TIIE SOIL IN ADVANCE 

Lool{ Ahead-Plan ahead and start preparing the soil for strawberries 
a year or more in advance. The time spent in planning and preparing the 
soil in advance will bring higher returns per hour than the time spent in 
most other operations. 

Improving the fertility of the soil is not enough. The texture of the 
soil must be improved also. It is the opinion of many horticulturists that 
the strawberry plant is just as sensitive to the condition of the soil as it is 
to the fertility level of that soil. Studies conducted in southwest Missouri 
tend to substantiate this belief. Soil texture or condition seemed to influ
ence yields as much as did the fertility level of the soil. The best way to 
improve soil texture is to incorporate organic matter into the soil. Incor
poration of organic matter gives better aeration, and this promotes the 
spread of roots both laterally and in depth and permits better utilization of 
water by the plant. Soils with abundant organic matter also lose less mois
ture than comparable soils low in such matter. 

Improve Old Soils- Improve the texture, fertility and water-penetration 
of land which has been in cultivation for several years by plowing under 
barnyard manure or a leguminous green-manure crop such as soybeans, 
cowpeas, vetch, clover or alfalfa. Non-leguminous crops such as rye and 
barley do not raise the fertility level of the soil; with many soils it mar 
be as important to loosen and aerate the soil and otherwise improve its 
physical condition as it is to add fertility in the form of nitrogen. 

Cultivate Sod J~!uld One Year Before Planting- Newly cleared lands 
which contain considerable grass and sod should be planted to a CUltivated 
crop such as corn or tomatoes for one year before setting strawberries. 
This is necessary to rid the soil of the white grub which is the larva stage 
of the common June beetle. Newly cleared land may be planted to straw
berries the first year if there is little or no sod present. Although new 
land is no longer plentiful, it has been the best strawberry soil. The abun
dance of organic matter, the high level of fertility, and the scarcity of weed 
seeds make such sites very desirable. 

CONSERVE SOIL AND WATER 

Conservation of soil and moisture will make money for the strawberry 
grower. On new land where erosion is controlled, the soil fertility may 
be kept at a level high enough for profitable berry production f<;>r many 
years. Even immediate results of conservation are worthwhile since this 
crop is easily damaged by a shortage of moisture. Any practice which will 
aid in moisture conservation is likely to show a profit. 
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Plant strawberry rows on the contour to conserve 
moisture and decrease soil erosion. 

Planting and cultivation on the contour is the one soil conservation 
measure most likely to give the greatest immediate results. The rows are 
run practically on the level or given a slight grade, which permits the ex
cess water to flow slowly from the field. Running the rows down the slope 
allows the water to concentrate in the middles and increases its destructive 
action. Strawberries are advisedly planted on contours with a slight grade 
where the slope or drop is greater than 2 feet for every 100 feet. Contour 
planting may be used alone or in connection with terrace systems. The 
rows should be run parallel with the terrace ridge or with the graded con
tour lines. It is neither practical nor desirable to have every row on the 
exact grade. Where terraces are not used the master contours can be laid 
out at intervals of 100 to 150 feet. It is a good practice to plant a strip 
of some close growing crop such as grass, small grain or lespedeza between 
the contours and where point rows should occur. 

Cross cultivation can be followed with contour plantings as well as 
when the field is set on the square plan. Care must be exercised in setting 
to get the plants aligned for the cross cultivation. Cultivation after the 
plants begin to set runners should be with the contour. 

It is next to impossible to layout graded contours with the unaided 
eye. The county agent and the local vocational agriculture instructor or 
his students will be glad to lend a grower a farm level and assist with run
ning the contour grades. 
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The contour furrows act as miniature dam's which check the downward 
flow of water, giving it a chance to soak into the ground, When rainfall 
is so heavy that even contouring cannot handle the surplus water, diversion 
terraces may prove valuable. They prevent both erosion and flooding. 

PROVIDE ADEQUATE PLANT FOOD 

nave a Sufficient SUllply of All Necessary Elements- At least fifteen 
chemical elements are required by the strawberry plant. To a plant these 
are food, hence the name plant food is commonly used today. 

Most of these elements are taken into the plant through its roots and 
must be supplied by the soil. Some are used in relatively large quantities 
while others are used in very small amounts. In addition to showing a 
need for nitrogen, phosphorus, potassium, calcium and magnesium, there 
is the possibility that some Missouri soils are deficient in copper, boron, 
manganese, zinc or molybdenum. To have maximum production all neces
sary elements must be available in adequate amounts. 

The actual quantities of the various mineral elements removed from 
the soil in growing an acre of strawberries are small when compared to 
the amounts removed by 100 bushels of corn or three tons of alfalfa per 
acre, and, therefore, strawberries will do fairly well on soils of only medium 
fertility. However, there are no naturally occurring soils that are too fer
tile if all necessary elements are present in proper balance. 

Study the Response of Your Plants to Nitrogen- No general recom
mendations can be made on the use of nitrogen in growing strawberries. 
Fertile soils of northern Missouri and newly cleared timber lands of south
ern Missouri are not likely to show any desirable response from the applica
tion of nitrogen fertilizers. Soils which contain over 2% per cent organic 
matter will usually supply sufficient nitrogen to grow an excellent berry 
crop. 

However, strawberries are being planted on soils that cannot furnish 
an adequate supply of nitrogen. On such soils nitrogen may increase yields, 
but in some cases there may be no response from the application of nitro
gen alone. Usually it is necessary to add other elements besides nitrogen 
and to improve the texture and water intake of the soil by incorporating 
organic matter before yields can be improved materially. It pays, also, to 
start improving the soil a year or two in advance. 

Apply Phosphorus to Southern Missouri Soils- Newly cleared timber 
land usually contains sufficient quantities of all necessary elements, but 
most soils in the southern part of the state which have been cultivated for 
several years are too low in available phosphorus to give maximum yields. 
With few exceptions, on old land, the application of phosphorus alone will 
increase yields. Larger yield increases are obtained with phosphorus than 
with nitrogen or any other element. 

To feed the plants properly it is necessary to know what the soil is 
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capable of delivering and supplement this with commercial fertilizer. The 
chemical soil test will give an approximate measure of what is available 
in the soil. 

The amount of phosphorus that should be available in the soil is not 
definitely known. Moreover, the optimum level of fertility for one type 
of soil may be insufficient or excessive for other types. However, there 
should be at least 100 pounds of available phosphorus per acre, and per
haps the optimum level would be near 200 pounds per acre. No benefit 
will be derived from a large supply of phosphorus though, when the amounts 
of nitrogen, potassium, magnesium and other elements are low. 

Consider Each Field Sellarately-Results of fertilizer experiments have 
been widely variable. Experience to date indicates that each field should 
be considered separately. Due to the difference in the crops that have been 
produced and the fertilizers that have been applied, the needs of different 
fields may vary considerably. Moreover, the phosphorus, potassium, cal
cium and magnesium contents of the virgin soils of southern Missouri vary 
greatly. Some land may show favorable responses from potassium appli
cation, but no general recommendations concerning the use of potassium 
can be made when the content of soils is so variable. As mentioned pre
viously, newly cleared timberland usually contains adequate quantities of 
all necessary elements, but in some cases the phosphorus content is so low 
that yields can be increased by the ·application of this element. 

Use Soil Tests as a Measure of Soil Fertility- Soil testing facilities are 
available to everyone in Missouri. Only by the use of some measure of 
the fertility level of soil can we feed the crop intelligently. At present, 
chemical soil tests appear to be the best measure available. The correct 
interpretation of these tests for strawberry production is unknown, but 
wider experience will provide the answers. Certain physical factors of the 
soil will have to be given more weight than is the case with grain crops. 
Experiments in southern Missouri show that strawberry yields may be 
more dependent on the texture and condition of the soil than on its fertility 
level. 

Fertilize the Green Manure Crop-One of the best methods to insure 
proper response from the fertilizer is to fertilize the green manure crop 
that precedes the berry crop. The fertilizer is used by the legume and as 
it decomposes nitrogen as well as the other essential elements become avail
able to the strawberry plants. Moreover, by using the fertilizer in this 
manner, there will be an increase in the yield of green manure. 

Nitrogen, phosphorus, potassium and calcium can be used to advan
tage in such cases. Although most soils contain sufficient calcium for 
strawberries, this element may be necessary to insure good growth of le
guminous green-manure crop. All the recommended fertilizer, as deter
mined by the soil test, may be applied at this time. 

For most Missouri soils handled in this manner it will not be necessary 
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to apply any additional fertilizer for the first growing season. In the case 
of very poor soils or dry summers when there has not been enough mois
ture to give rapid decomposition of the organic matter, fruit bud differen
tiation may be stimulated by an application of nitrogen in late August or 
early September. 

If it is necessary to apply plant food, and green manure is not being 
used, the fertilizer is broadcast and plowed under in the spring prior to set
ting. The practice of withholding a portion of the nitrogen to be applied 
as a side-dressing about one month after setting is questionable due to 
the extra cost of applying. However, as mentioned above, an application 
of nitrogen in late August or early September, in some instances, may in
crease fruit bud formation. 

Be Cautious in Fertilizing the Fruiting Field-It is a common practice 
in many sections, especially where soils are sandy and low in fertility, to 
apply nitrogen before the blossoming period. However, this practice is not 
likely to pay on most Missouri soils if the plants were properly fed the 
preceding year. The yield of fruit is influenced more by the conditions 
under which the plants grew during the summer and fall prior to fruiting 
than upon the soil fertility the following spring during fruiting. Spring 
applications of nitrogen to plantings on fertile soils may result in excessive 
foliage and berries of lower quality. 

Feed the Plants at Renewal-Where plantings are maintained for sev
eral years and a system of complete renewal is practiced it will usually be 
advisable to apply nitrogen to stimulate runner production. Before reduc
ing the old row to a narrow band of plants, broadcast the nitrogen ferti
lizer along the row while the plants are dry and brush it off the leaves. 
One hundred pounds of a 33% nitrogen carrier should be sufficient. An . 
application of nitrogen immediately after fruiting may not be beneficial 
when the old row is not reduced in width and the established plants are 
fruited for a second year. Application of nitrogen in late summer may 
increase fruit bud formation. 

Beware of Excess Nitrogen amI Potassium Salts-The strawberry plant 
is very sensitive to nitrates and potassium salts. During dry summers 
heavily fertilized fields may suffer seriously due to the high concentration 
of soluble salts. 

SECURE HEALTHY PLANTS 

A new planting of strawberries is started by transplanting rooted run
ner plants produced the previous season. These young plants give quicker 
and stronger growth than older plants. The one-year plants can be dis
tinguished by the single crown. Also, old plants have a dark or dead 
crown of the previous season's growth just underneath the live part. Plants 
shoUld be secured from one-year fields that have never fruited. Old beds 
have many old plants and may also be filled with worthless seedlings which 
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grew from fruit left in the field. Unless the grower can set apart a portion 
of his new field to grow plants for the next season it is probably advisable 
for him to purchase plants from a plant grower. There is apparently no 
difference between plants grown locally and those shipped in, provided 
they are free from disease, vigorous and perfectly dormant. 

Buy Certified Plants-The sale of strawberry plants that have not 
been certified is prohibited by law in this state. This applies to a man 
selling plants to his neighbor as well as the commercial nurseryman who 
ships plants into the state. Anyone planning to grow plants for sale should 
make application for certification of the State Entomologist at Jefferson 
City, Missouri, early in the spring. Regulations require that two inspec
tions be made on the plants while they are growing in the field. The first is 
made during May and the second in the fall. The purpose of this law is 
to prevent the spread of diseases and insects and to protect the grower 
from loss. Certification does not guarantee trueness to variety. The pur
chaser must depend upon the reliability of the plant grower to secure va
rieties true to name. 

Set Dormant Plants-Strawberry plants should be dormant when set 
in the field. Those which have started to grow are more difficult to estab
lish and are slow to make runners. Where possible it is advisable to have 
the plants delivered well before setting time and hold them in cold storage 
at a temperature of 28° to 34°F. until they can be set in the field. The 
plants can be left in the packing material as received if moistened occasion
ally. Small lots may be held in the family refrigerator. 

Plants may be held for several days in a cool, damp place, if kept 
moist. They should be heeled in or placed in cold storage if they arrive 
before the soil has been prepared. A well drained, shaded place should 
be selected for heeling in the plants. A trench about 8 inches deep is dug. 
The bundles are cut and the plants spread out along one side of the trench. 
Enough soil is placed firmly in the trench to completely cover the roots. 
Soil from a second trench when required is used to fill the first trench. 
This procedure can be repeated until the whole lot has been heeled in. The 
plants should be kept moist but not wet after heeling in. It is usually not 
advisable to hold plants longer than 2 or 3 weeks. When a shipment of 
plants arrives dry and hot the bundles should be placed in water for .several 
hours to freshen the plants before setting or heeling out. 

SET PLANTS EARLY AND WITH CARE 

Systems of Training- The number of strawberry plants required to set 
an acre of land will depend upon the system of training to be used. In the 
hill system and various types of hedge rows the plants are set closer to
gether than when the matted row is used. Strawberries grown in hills are 
set 21 inches apart both ways and no runner plants are allowed to root. 
This system is used for the production of fancy fruit. In the hedge row 
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method a single row is planted and enough runners allowed to root to fill 
in the single rows or to make one or two additional rows. The setting dis
tance in the rows will vary from 1 to 3 feet with rows 2 to 4 feet apart. The 
hedge row systems are not in general use in Missouri. Their usefulness is 
limited to the growers who are more interested in quality fruit than quantity 
production. The number of plants required can be determined by multiplying 
the setting distance in the row by the distance betw:een rows and dividing 
into 43,560, which is the number of square feet per acre. 

The matted row is used where quantity production is desired and labor 
costs must be kept down. Under this system, the plants are set 2 to 3 feet 
in row with the rows 3% to 4% feet apart. Under most conditions a setting 
distance of 3 feet in the row with rows 4 feet apart is satisfactory. This 
spacing will require 3,630 plants per acre. It is advisable to order about 
5% more plants than required to replace those which fail to grow. 

Set Early-Strawberry plants should be set as early in the spring as 
the soil can be worked. Plantings made later than the first of April in 
southwest Missouri frequently fail to make a good row. It is almost im
possible to set too early in this state. Even hard freezes after the plants 
are set will do no harm. For south Missouri, the plants should be ordered 
to arrive during late February or the first part of March. In the Central 
or Northern sections they should be available for planting not later than 
the first of April. Where a considerable acreage is to be set careful plan
ning in securing the plants and getting the soil ready on time is required. 

Fall Settings-Some of the commercial growers in southwestern Mis
souri have found late fall, November, setting to be profitable. Setting be
fore the plant becomes dormant during late summer or early fall is not 
feasible in any part of the state. The November set plants generally pro
duce a better row and give an increased yield if the growing season is dry 
since they get off to an earlier start in the spring. 

Table 2-ComparaUve growth, stand and yields of fall and spring set Aroma 
strawberry plants at Monett, average for six-year period, 1937-1942. 

PLANTS PER LINEAR FOOT OF ROW 
Early Plants 

Setting Date rooted by July 1 
November 1 ...................... .. .. .......... 2.0 
November 15 ................................................. 2.4 
March 1 .. ................ .................. .. .......... .. ........ 2.1 
March 15 ........ .. .. .. .............................. .. ........... 2.2 
April 1 .......................................................... 1.9 

Final Stand 
plants Oct. 1 

3.5 
4.0 
3.7 
2.5 
2.7 

Marketable Yield 
quarts /acre 

1215 
1359 
1234 

964 
881 

The land is prepared and the plants set in the same manner as when 
making a spring planting. It is necessary to mulch each plant to prevent 
winter injury but only enough mulch to cover this plant is required. There 
is no advantage to be gained by mulching the entire field since the mulch 

BULLETIN 54,2 15 

method a single row is planted and enough runners allowed to root to fill 
in the single rows or to make one or two additional rows. The setting dis
tance in the rows will vary from 1 to 3 feet with rows 2 to 4 feet apart. The 
hedge row systems are not in general use in Missouri. Their usefulness is 
limited to the growers who are more interested in quality fruit than quantity 
production. The number of plants required can be determined by multiplying 
the setting distance in the row by the distance betw:een rows and dividing 
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Set Early-Strawberry plants should be set as early in the spring as 
the soil can be worked. Plantings made later than the first of April in 
southwest Missouri frequently fail to make a good row. It is almost im
possible to set too early in this state. Even hard freezes after the plants 
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to arrive during late February or the first part of March. In the Central 
or Northern sections they should be available for planting not later than 
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Table 2-ComparaUve growth, stand and yields of fall and spring set Aroma 
strawberry plants at Monett, average for six-year period, 1937-1942. 

PLANTS PER LINEAR FOOT OF ROW 
Early Plants 

Setting Date rooted by July 1 
November 1 ...................... .. .. .......... 2.0 
November 15 ................................................. 2.4 
March 1 .. ................ .................. .. .......... .. ........ 2.1 
March 15 ........ .. .. .. .............................. .. ........... 2.2 
April 1 .......................................................... 1.9 

Final Stand 
plants Oct. 1 

3.5 
4.0 
3.7 
2.5 
2.7 

Marketable Yield 
quarts /acre 

1215 
1359 
1234 

964 
881 

The land is prepared and the plants set in the same manner as when 
making a spring planting. It is necessary to mulch each plant to prevent 
winter injury but only enough mulch to cover this plant is required. There 
is no advantage to be gained by mulching the entire field since the mulch 
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must be removed in the spring. CUltivation should start as soon as the soil 
can be worked. The cost of mulching is offset by the fact that the grower 
has more time and better weather for preparing the ground and setting 
the plants in the fall. November planting is suggested only for conditions 
comparable to Southwest Missouri. Late fall settings in Central Missouri 
(Columbia) have failed repeatedly. 

Prepare the plants for setting by removing all dead and old leaves and 
runner cords. Only two or three of the partially grown leaves should be 
left. It is advisable to shorten the roots to four or six inches since long 
roots are difficult to plant without crowding and folding. The plants should 
be protected from drying while being planted. While awaiting planting 
they can be held in a place protected from sun and wind and kept covered 
with wet burlap bags or similar material. A basket lined with wet moss or 
a bucket partially filled with water is suitable for carrying plants about the 
field. Strawberry plants should not be dropped ahead of the setting crew. 

Plant at proper depth.-Plant on left ~s too shallow and may dry out
plant on right is too deep and may be smothered. 

Most strawberry plants are set by hand, although a vegetable trans
planting machine can be used where the soil is in good condition and free 
from rocks and trash. The spade method is most generally used. A crew 
of two men works together, one carrying the plants and placing them in an 
opening made with a spade by the other worker. The spade is thrust into 
the soil and pressed forward, making an opening into which the plant roots 
are spread and the crown placed exactly level with the soil surface. After 
the spade is withdrawn, the soil is pressed firmly about the roots with the 
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feet. With a little practice a two-man crew should be able to set from 
6,000 to 7,000 plants per day. 

The important things to remember in setting strawberry plants are: 
(1) protect the plants from drying, (2) spread the roots out in moist soil, 
(3) firm soil about the roots and crown, and (4) place the crowns at the 
proper depth. 

The soil level should be half way up the crown, or at the same depth 
as when the plants were growing in the field. When the crown is set too 
high, the plants are likely to dry out; when set too deep, they may rot. If 
a plant can be pulled up by a quick jerk on a leaf, it has not been set firmly 
enough. The leaf stem should break. The place where the plants are to 
be set should be carefully marked. The rows are laid out with a cultivator, 
corn planter, a special marker or a line. When plants are set two or more 
feet apart in the row, cross marking the field permits cultivation both ways 
until the runners take root. 

PRODUCE RUNNER PLANTS EARLY 
The yield of strawberries depends upon the amount of growth made by 

the plants during the previous summer. The crop is determined largely 
by the leaf area during the previous fall. In order for a plant to develop 
a large leaf area, it must become established as early in the season as 
possible. Runner plants which are formed late during September and Oc
tober frequently fail to produce fruit the following year. 

Early runner plant production is secured by setting plants in a fertile, 
well adapted soil. It is also important to keep the planting free from ail 
weed growth by timely and frequent cultivation. Runners generally do not 
form as long as the plant is producing fruit. In order to hasten runner 
production the fruit stalks should be removed as soon as they appear. 'l'his 
may be done While hoeing. 

The field may be cultivated both ways with field machinery until the 
runners start to root, if the plants are set two feet or farther apart. The 
first runners may be trained along the row. After the row is filled it is 
desirable to encourage lateral spreading. As the row widens the cultivated 
middle becomes narrower. Rows wider than two feet are not practical to 
harvest. Many varieties produce better in rows which are only 15 to 20 
inches wide. 

Under favorable conditions most varieties will produce too many run
ner plants. These excess plants act as weeds and rob the larger plants of 
moisture and plant food with a corresponding reduction in yield. In south
western Missouri maximum yields are secured for the soil and season when 
not over 3 plants per square foot are allowed to set. A row two feet wide 
should not have over six plants per linear foot. In such a row the plants 
will be about seven inches apart. Exact spacing is not practical but excess 
runners can be cut off when hoeing. Favorable growing conditions in late 
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The production of fruit decreases runner production, At end of harvest sea
son the plant above, which was allowed to fruit, had produced no runner plants, 
Below, the plant which had the flowers removed had produced several runner 
plants. 

summer frequently stimulate excessive runner production during September 
and early October. These late plants are practically worthless. They can 
be prevented from rooting by crossing the rows with a springtooth harrow, 
hay rake or similar implement. 

CONTROL WEEDS 

Conserve Moisture by Keeping Down Weeds-The primary purpose of 
cultivating any crop is the control of weeds. However, cultivation serves 
other purposes, such as aerating the soil and increasing bacterial action, 
but most important is the destruction of weeds which drain the soil of water 
as well as nutrient elements. The field should be set for two-way cultiva
tion if it is fairly level and excessive erosion will not result. The strawberry 
has been considered as a crop that requires frequent cultivations and hoe
ings. It is not uncommon for some fields to be plowed 10 or more times 
and hoed 6 ' or 8 times. If weeds could be controlled by some other means, 
undoubtedly much of the plowing and hoeing could be eliminated. 

Learn How Chemicals May Be Used-Certain chemicals appear prom-
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ising for the control of grasses and weeds in strawberries. At present 
2,4-D is the most useful chemical. With the discovery that this plant was 
somewhat resistant to 2,4-D, growers and Experiment Station workers were 
hopeful that this chemical could be used to eliminate much of the hand labor 
required to grow this crop. However, progress has been slow. Results 
have been somewhat variable due to differences in soil types, time and 
amount of rainfall, and varietal responses; but 2,4-D can be used fairly 
safely if it is handled properly. 

This chemical can be used in a pre-planting spray at the rate of two 
to three pounds of the acid equivalent per acre in the amine salt formula
tion. The application is made 12 to 24 hours before the plants are set and 
the ground should be disturbed as little as possible during the planting 
operation. This treatment should keep down weed growth for three weeks 
or more and should enable one to eliminate some of the early cultivating 
and hoeing. Also, it decreases the possibility of weeds "taking the field" 
if it is a rainy spring. 

Post-planting sprays of % to 1% pounds of the acid equivalent in 
the amine salt formulation tend to eliminate broadleaf weeds and grasses. 
To control grasses it is necessary to spray while they are in the seedling 
stage. It is in this stage only that grasses are more susceptible to 2,4-D 
than strawberry plants. Strawberries are only somewhat resistant to 
injury by 2,4-D. Runner production may be delayed, even though the 
mother plant shows little or no sign of injury. The use of 2,4-D during 
August, September and October is questionable. Fruit bud formation may 
be affected by 2,4-D applied at this time. Most weeds that germinate 
during the fall months may be controlled by 1 to 1% pounds of 2,4-D ap
plied early in November. 

To calculate the amount of commercial 2,4-D preparation to use, first 
determine the number of gallons of spray that will be applied per acre by 
the sprayer. Most 2,4-D preparations appearing on the market at present 
contain 4 pounds of 2,4-D acid per gallon. To apply 2 pounds of 2,4-D 
acid per acre add 2 quarts of the commercial preparation to the volume 
of water applied per acre. 

IPC (iso-propyl N phenyl carbamate) has been found to give very 
effective kill of chickweed, a winter annual which is somewhat difficult to 
control with 2,4-D. IPC is applied in late October or November at the 
rate of 15 pounds per acre. 

The use of 2,4-D in the fruiting field before the end of the harvest 
season is not recommended. Sprays applied during the blooming period 
may result in the production of large numbers of "buttons". However, 
at the end of the harvest period 2,4-D at the rate 1-1% pounds per acre 
can be used safely and to a very good advantage. It may be a valuable 
aid where the established row is to be fruited a second year and it is neces
sary to keep renewal costs at a minimum. 
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Weed-killin g sprays r ed uce h an d labor in strawberry production. A pre
pla nting an d two s unmler applications of 2,4-D elim ina ted a ll excep t one hoeing 
of the row an the right. 

In the use of 2,4-D and other chemicals for weed control certain facts 
must be kept in mind: (1) strawberry plants are only somewha t r esistant 
to 2,4-D injury, (2) successful chemical weed control depends upon being 
able to control very accurately the amount of chemical applied per acre, 
(3) effectiveness of chemical t r eatment depends on environmental factors. 

Try Summer Mulching for Weed Control- A mulch a pplied in July 
after a desirable stand of plants is obtained will help control weeds and 
will conserve moisture directly by covering the ground and indirectly by 
controlling weeds. During hot dry summers consider able protection is af
forded the plants by lower soil t emper a tures. '1.'he t emperature of the soil 
surface under the mulch is 10° to 15°F. cooler than of uncovered areas. 
Sawdust, wood shavings, straw, cotton burs and other material can be 
used. 

Use Geese to Reduce Hoeing-The practice of using geese to keep down 
grass and broadleaf weeds should not be overlooked. This system is used 
very successfully in some areas . Geese will eat t ender crabgrass, purslane, 
pig weeds, saw briars and many other common weeds without eating straw
berry foliage, however, all hand labor may not be eliminated because the 
geese do not eat sorrel, smartweed, vetch, chickweed, oxalis, yellow fox
tail and certain other weeds found· in Missouri. 
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IRRIGATE TO DEFEAT DROUGIIT 
Strawberry plant production and yields are frequently limited by in

sufficient soil moisture. The roots are concentrated in the upper 6-inch 
layer of soil. A lack of rainfall is soon reflected in the plant. A grower 
can do several things which will help carry the plant through a drought 
period. A soil which is fairly high in organic matter absorbs moisture 
better and permits deeper rooting. Strawberry plants which are widely 
spaced are also able to take moisture from a larger area. Mulching and 
the control of weeds aid materially in conserving water. Where rows are 
run on the contour the available rainfall is conserved. 

The various conservation methods are of value but there are many 
seasons when irrigation would be very profitable. There are many reports 
of the strawberry yields being doubled by the use of irrigation. Supple
mentary moisture has been used with good results both during the fruit 
harvest and the sumIper before when runner plants are forming. The 
profit from the use of an irrigation system will vary depending upon the 
amount and distribution of rainfall and susceptibility of the soil to drought. 
Some years many plantings show little or no benefit from irrigation while 
some growers have been able to pay for the installation of a system with 
one or two crops. The cost of installation and an inadequate water supply 
have deterred many growers from using irrigation. The cost will vary 
from $40 to $400 per acre, depending upon the type of system required. 

The first cost of a surface system is lowest but a larger amount of 
labor is needed to apply the water. When using a surface system the rows 
must be laid out on carefully graded contours and topography of the land 
must be such that the water can be distributed by gravity. On certain 
very sandy and gravelly soils it is almost impossible to irrigate by this 
method. 

An overhead sprinkling system is used by most commercial growers. 
The water is delivered to the field under pressure and distributed by special 
nozzles. Both permanent and portable systems are used. The portable 
system using light weight pipe and rotary sprinklers is gaining in popu
larity largely because of cost. The sprinkler system requires no special 
preparation of the land before usc and is efficient on uneven land and va
rious types of soil. 

A surface system using porous canvas hose is satisfactory for small 
fields and home plantings. It is relatively inexpensive to install and oper
ate. An important advantage is that the fruit and foliage can be kept dry 

. during irrigation. The hose is placed on the ground along each row and 
the water oozes out through the canvas. A supply of water under pressure 
is r equired. 

An adequate supply of water is essential for the operation of an irriga
tion system. Enough should be available to permit the application of one 
acre inch (28,000 gallons) every five days during the harvest season. Be-
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fore investing in irrigation equipment a grower should det ermine if his 
water supply is adequate or can be developed at a reasonable cost. Domes
tic water supplies such as wells used for farm and household will not supply 
enough water for irrigating more than one acre of land. County and soil 
conservation agents as well as manufacturers of irrigation equipment can 
offer assistance with irrigation problems. 

MULCH WITH FIRST HARD FREEZE 
Mulch to Insure Against Winter Damage- Severe winter temperatures 

may kill fruit buds and cause much winter injury to the roots and tissues 
of the crown. Also, considerable damage may result from the alternate 
freezing and thawing of the soil which tends to h eave the plants and to 
break many roots. Plants injured in this manner suffer during dry periods. 
Yields of unmulched fields are usually less than those of mulched fields. 

The mulch serves other purposes in addition to its winter protection. 
Blooming can be delayed to give protection against late spring frosts by 
not removing the mulch until growth has started. That portion of the 
mulch which is not removed from the row as well as that which is in the 
middles helps to conserve moisture and to smother weeds. Another im
portant function of the mulch is to keep the fruit clean and reduce rotting. 

Choose a Desirable Mulching Material-A wide variety of materials 
are used for this purpose. Materials which are used include oat, wheat, 
barley and rye straws, wood wastes such as sawdust and shavings, cane 
pomace, cotton burs (hulls), sedge grass and leaves. Old wheat straw in 
which the waste grain has had opportunity to germinate is one of the most 
commonly used materials and is probably the most desirable. 

Mulch When the Temperature Is Going Down to 20°F-Mulch for win
t er should be applied only after the plants have been exposed to several 
frosts and growth has stopped, but before they have been exposed to t em
peratures lower than 20 °F. In most instances it will be advisable to place 
the mulching material along the borders of the field early in November, 
so that a minimum of time will be required to apply the mulch. Watch the 
forecasts of the U. S. Weather Bureau to know when to mulch. In case 
the acreage is too great to mulch in one day and you cannot wait for weath
er bureau forecasts, you should usually begin mulching the last week in 
November in northern Missouri and the first week in December in the 
southern half of the state. 

Considerable injury will have resulted if the plants undergo a severe 
freeze before the mulch is applied. 

Use the Proper Quantity of Mulching Materials--A minimum of two 
tons of wheat straw should be applied per acre. Less than this amount 
may not give sufficient protection while more than 4 tons per acre is an 
unnecessary expense and may actually decrease yields. The straw is usually 
spread over the entire field and should not exceed 3 inches in depth. 
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When materials such as sawdust and cotton burs are used they are 
applied over the rows and it r equircs approximately 1% inches to give ade
quate protection to the crown. Usually the plant can grow up through 
this amount of mulch and spring r emoval is not necessary. 

Remove Mulch When Growth Begins-Remove the mulch in the spring 
after danger of frost is past but before there is appreciable growth. New 
growth is easily detected because these leaves will be rather yellow due to 
the absence of light. The mulch on the row is moved to the middles and 
just enough mulch is removed to allow the plants to grow up through what 
r emains. 

Supply Additional Nitrogen When Wood Wastes Are Incorporated in 
the Soil- Sawdust is used in some areas as a mulching material. During 
the renewal process this material is mixed with the soil which results in a 
depression of soil nitrates. A large proportion of the soil nitrates are used 
by the soil organisms in the decomposition Qf the sawdust and nitrogen 
deficiency symptoms appear in the strawberry plants. Addition.al nitrogen 
must be supplied to off-set this decrease in nitrogen availability. This in
creased rate of nitrogen application will have to be continued for several 
years, after which the sawdust will have decomposed to a point where nitro
gen will be available to the strawberry plant again. One hundred pounds 
of a 20 % nitrogen carrier fertilizer should supply the additional nitrogen 
necessary under these conditions. 

CONTROL INSECTS AND DISEASES 

The problem of insect and disease control in strawberry growing is not 
as serious as in the production of most fruit crops. Fair crops can usually 
be secured without any special control measures. During most seasons in
sects and diseases are not serious enough to cause alarm, which probably 
accounts for the fact that spraying and dusting practices for this crop have 
not been perfected. On the other hand, every year, some growers lose their 
entire crop due to disease or insect attack. 

Good cultural practices are very effective in the control of strawberry 
pests . It is well known that diseases and insects are less likely to cause 
damage in first-year vigorous fields than those which have fruited for one 
or more years. 

It is suggested that when a grower is experiencing considerable trouble 
with pests that he fruit his field only one season and set a new one each 
year. The great majority of strawberry pests attack only this plant and 
are not general enemies of other crops. Much can be done to guard against 
their introduction by setting plants which have been certified to be. free 
from serious diseases and bisects. In most states trained inspectors ex
amine the fields twice during the growing season to make certain that they 
are free from serious pests before certifying the plants for sale. The grow
er who intends to set plants from his own fields could well afford to have 
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these certification inspections. A new field should be separated from an 
old planting as far as possible. When there has been an outbreak of some 
serious trouble in an old field, the new one should not be nearer than 300 
yards. Strawberry plants growing on a fertile soil are not less subject to 
attacks of pests but are better able to outgrow the resulting damage. A 
well drained site is less subject to root and winter injury. A good mulch 
will protect the fruit from decay organisms living in the soil. Moreover, 
the absence of weeds and very rank foliage will permit the fruit to dry 
rapidly after rains and prevent rotting. The fruit from plants growing in 
hills or spaced rows is more free from decay than that from thickly matted 
rows. The burning of field borders or otherwise removing trash around 
the planting will eliminate many insect pests which overwinter in such 
places. 

Cultural practices can be used against some pests. By transplanting 
carefully cleaned dormant plants at a distance from an old patch the straw
berry crown borer can be controlled. Likewise injury from the white grub 
is prevented by growing a cultivated crop on sod land two years before 
setting strawberries. The red stele root rot disease is controlled by setting 
plants which are known to be free from the disease. Once the soil becomes 
infected only resistant varieties can be grown with safety. The Temple 
variety is recommended where this disease is known to be present. 

At present dusting for the control of certain insect pests is becoming a 
general practice. A dust mixture containing 5 % chlordane and 5% DDT 
is applied at the rate of 20 to 30 lbs. per acre. The first application is 
made when growth first starts and is repeated at 10-day intervals until the 
field is blooming heavily. Properly applied, the dust will control the crown 
borer, the strawberry weevil, the tarnished plant bug, which causes many 
button berries, and several other insects like crickets which feed upon the 
ripening fruit. 

A dust or spray containing TDE applied after harvest is suggested for 
the control of the strawberry leaf roller. Dusting is of little value in the 
control of strawberry diseases. Spraying for disease control has never been 
used to any extent by Missouri growers although it is employed rather 
extensively in other states. A 4-6-100 Bordeaux spray is used for the con
trol of those diseases which cause damage to the foliage. A new fungicide, 
Dithane D 14, is reported to be more effective. These sprays may also par
tially prevent damage resulting in dead caps and decaying fruit. Chlordane 
and DDT may be added for the control of insects. 

PICI{ AND GRADE FOR YOUR MARKET 

Get Ready to Picl{-Strawberries usually start to ripen about one 
month after the first blossoms appear. From this time until the end of 
the picking season, which may last for 10 to 20 days for a particular va
riety, the field is picked over every other day. It is well to plan in advance 
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all details of harvest and to have the necessary supplies and equipment 
ready. Missouri strawberries are picked and packed directly into quart 
boxes or cups. The American or metal bound types are favored. These 
are in turn packed in the 24-quart ventilated American type crate. For 
local market the 12-quart tray may be used. Secure enough boxes and 
crates to meet the expected yield. It is advisable to have a few extra cups 
since some will be damaged during harvest. 

Each picker is supplied with a tray or carrier which holds six boxes. 
The carrier is made to hold the boxes snugly. Constructing the carrier 
with legs will prevent damage to immature fruit if it is placed accidentally 
on the row. Most of the strawberries intended for shipment are pan graded 
in a temporary shelter near the field. A satisfactory grading pan can be 
made by a local tinsmith. A pan approximately 10-11 inches long, 9 inches 
wide at one end and wedge-shaped so that the smaller open end is 4 inches 
wide, and 2 inches deep is satisfactory. 

Six to ten pickers per acre are required to harvest the berries as they 
mature. A crew of 30 pickers will r equire the constant supervision of a 
field foreman and three helpers in the packing shed. '1'he pickers are usually 
paid by the box. The rate of pay will depend upon the prices received 
for the berries and the prevailing wage rates in the community. It is nec
essary to devise a method of keeping harvest records in order to determine 
the wages earned by the pickers. Most growers have printed tickets which 
they issue to the pickers when the berries are brought into the packing 
shed. A record is also kept on suitable sheets. Punch card tickets are 
also used. 

Picle As the Fruit Ripens-Fully ripened strawberries have developed 
their highest flavor and color but cannot be handled without injury. Fruit 
intended for home use may be left on the plant until fully mature. Straw
berries intended for market are picked before they become fully ripened. 
The degree of ripeness at which they are picked will depend upon the dis
tance to market. Fruit showing less than three-fourths red color is too 
immature for any purpose. For local market fruit that has attained full 
color but has not become dark or soft is desired. Fully matured berries 
are preferred for processing. 

Strawberries grown for sale are picked every other day in order to 
secure berries of uniform maturity, regardless of the degree of ripeness 
desired. During a period of extremely warm. weather, it may be necessary 
to go over the field every day. Berries intended for home use need not be 
picked so often. 

Use Care in Pic]{ing-The following rules have been used by some 
shipping associations to instruct their growers on how to pick and handle 
strawberries. They are applicable to all berries grown for the fresh market. 

1. Pick with a stem a quarter inch long and not longer or shorter. 
2. Hold not more than one or two berries in the hand at one time. 
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4. 
5. 
6. 
7. 
8. 
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Take only berries that are pink all over or three-fourths red. 
Pick only when fruit is dry and during the cool palt of the day. 
Take filled carriers in the packing shed or place in shade. 
Sort out all green, over-ripe, mis-shapen, small and dirty berries. 
Use clean crates and keep them from being soiled. 
Haul without injury and cover to keep out dust. 

Berries intended for processing may be picked without stems. Some
times they are capped as picked for which the pickers receive additional 
pay per quart. 

A picking carrier mounted on legs decreases damage to ripening fruit. 

Grade to U. S. Standards-Most growers of strawberries for local mar
kets attempt to have the pickers grade the fruit as it is picked. The culls 
are placed in a separate box for which the pickers receive the same wages 
as for the marketable fruit . It is very difficult to secure a good grade and 
pack under this system unless the pickers are experienced and carefully 
supervised, but some of the 'varieties grown for local markets are too soft 
to permit pan grading. Those suitable for long distance shipping may be 
pan graded without injury. The boxes brought in from the field are care
fully emptied into the grading pan and the berries returned to the same 
box after the defective fruit are r emoved. In filling the boxes extreme 
care is required to see that the corners are properly filled and no large 
spaces left in which the berries can settle. The berries on top of the box 
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are arranged so that the top layer presents a fiat surface which extends 
about % inch above the box rim. When the crate divider is in place from 
six to ten berries should be compressed enough to hold the fruit firmly 
in the boxes without movement during transportation. A completely packed 
crate with fruit will weigh about 40 pounds. It is desirable to pack straw
berries for market in accordance with the U. S. grade standards. They 
furnish a common language with which to describe quality, maturity, size 
and the other factors which determine the value of a given lot. The grade 
U. S. No. 1 applied to strawberries means the same no matter when the 
term may be used. It is advisable for every person who is responsible for 
the packing of strawberries to learn the requirements for the U. S. Stand
ard grades now in use . 

. "U. S. No.1" shall consist of strawberries of one variety, with the cap 
(calyx) attached, which are firm, not over-ripe or undeveloped, and free 
from mold or decay and from damage caused by dirt, moisture, foreign 
matter, disease, insects or mechanical or other means. Each strawberry 
shall have not less than three-fourths of its surface showing a pink or red 
color. Unless otherwise specified, the minimum size shall be not less than 
three-quarters of an inch in diameter. 

In order to allow for variations other than size, incident to proper 
grading and handling, not more than 10 pel' cent, by volume, of the berries 
in any container may be below the requirements of this grade, but not 
more than 5 per cent shall be allowed for defects causing serious damage, 
and not more than 2 per cent shall be allowed for berries affected by decay. 
Not more than 5 per cent, by volume, of the berries in any container may 
be below the specified minimum size. 

"U. S. No.2" shall consist of strawberries which are free from decay 
and from serious damage caused by disease, insects, mechanical or other 
means. Each strawberry shall have not less than one-half of its surface 
showing a pink or red color. Unless otherwise specified the minimum size 
shall be not less than five-eighths of an inch in diameter. 

In order to allow for variations other than size, incident to proper 
grading and handling, not more than 10 per cent, by volume, of the berries 
in any container shall be allowed for defects causing serious damage but 
not more than 3 per cent shall be allowed for berries affected by decay. Not 
more than 5 per cent, by volume, of the berries in any container may be 
below the specified minimum size. 

"Unclassified" shall consist of strawberries which are not graded in 
conformity with either of the foregoing grades. 

Definition of Terms-"Overripe" means dead ripe, becoming soft, a 
condition unfit for shipment and necessitating immediate consumption. 

"Undeveloped" means not having attained a normal shape and develop
ment owing to frost injury, lack of pollination, insect injury, or other 
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causes. "Button berries" are the most common type of this condition. 
"Damage" means any injury or defect which materia lly affects the 

appearance, edibility or shipping quality. 
"Serious damage" means any injury or defect which seriously affects 

appearance or edible or shipping quality. Soft, badly deformed, badly 
bruised, decayed or leaky berries or berries which are caked with dirt or 
which have less than one-half of the surface showing pink or red color 
shall be considered seriously damaged. 

"Diameter" means the greatest dimension at right angles to a straight 
line running from the stem to the apex. 

Handle Carefully aml Rapidly for Shippers-Strawberries grown for 
long distance shipping have to be handled carefully and rapidly if they are 
to arrive in distant markets in a salable condition. The cooperative effort 
of a number of growers near a central shipping point is required if such an 
enterprise proves profitable. The acreage should be sufficient to load at 
least one car daily . This will r equire from 75 to 100 acres, locat ed within 
hauling distance of the shipping point. 

The success of ,a strawberry shipping association depends upon the 
efforts of the individual members in packing a r eliable grade of high quality 
berries . It is a wise policy to require each member to stamp every crate of 
fruit with the variety, grower's name and address. The quality of fruit 
which the association can deliver to the consumers as well as its reputation 
depends upon picking a t the proper stage of ripeness , and packing in accord
ance with r ecognized grade standards. 

Strawberries can be held in a marketable condition for about 10 days 
after picking when kept under low temperature, dry and free from bruising. 
This means that strawberries which are to be shipped for a considerable 
distance must be picked while cool and dry, handled rapidly and carefully, 
and placed under refrigeration as soon as possible. 

Have Grade Certified Through Shipping Point Inspection-The inspec
tion of fruit at shipping point is one of the most valuable services to the 
fruit grower. Under the supervision of both the F ederal and State authori
ties grade standards and packs are more rigidly maintained. The certificate 
of inspection received by the producer enables him to deal in a more busi
ness-like way with buyers. The buyers a lso know that they cannot reject 
or r efuse F ederal and State inspect ed fruit without proper procedure and 
check-up. The inspection certificate is legal evidence that fruit of a certain 
grade left the shipping points in condition suitable for its arrival at destina
tion in marketable condition. The certificate has unquestioned value in the 
proper adjustment of claims and controversies between shipper, buyer and 
carrier. 
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MAINTAIN A PROFI1.'ABLE FRUITING ACREAGE 

Plant a New Field Each Year-With few exceptions, the most success
ful growers plant a certain acreage each year. This is the only way that 
they can be assured of maintaining a continuous supply of excellent quality 
berries. Regardless of whether the grower fruits his fi elds one year or two 
years or more he finds that it is a good management practice to set a new 
field each year. Not only does he maintain a supply of high quality fruit 
but he makes better use of labor and machinery. 

A fi eld that has a severe infestati.on of weeds, disease, or insects, 
should not be fruited a second year. New certified plants should be secured 
and a new planting established several hundred yards from the old. Some 
growers fruit a field only once even though the plants are healthy and 
free of diseases, insec ts and weeds. 

However , few growers fruit a field only one season and therefore the 
problem of how to handle the field after the .harves t season arises. The 
first operation is to clean up the field. The old leaves are cut off with a 
hand scythe or a mower with the sickle bar elevated to prevent damage 
to the crowns. If the leaves are badly infested with fungus disease and if 
the mulch is so heavy that it cannot be incorporated into the soil, the 
mulching material and the leaves should be removed. The type of r enewal 
that a grower can use to best advantage depcnds on a number of factors 
such as type of soil, variety and moisture supply. In general, there are 
two systems of handling the field. In one case the old plants are fruited 
a second year and in the other system the old row is reduced to a narrow 
band of plants which produce a new row of runner plants to bear the next 
fruit crop. If the established plants are to be fruited a second year the 
only operation to be performed after the mowing and removal of mulch 
and leaves is the cultivation of the middles to keep down weed growth and 
to keep the ground loose so there will be a minimum of run-off of rainfall. 

In case a new row of plants is to be produced, the old row is cut down 
to a narrow band of plants 4 to 6 inches in width. This band of plants is 
left near one edge of the row so only one-year-old plants will be present. 
The rotary type of tillage implement has been found to be an excellent tool 
for this operation and several of them have been purchased by the growers. 
However, various types of plows may be used very successfully for this 
operation. It is essential that after the rows are barred-off the soil must 
be worked down and pulled back to the exposed root system of the remain
ing plants. From this point the field is handled much the same as a new 
field. It is of utmost importance that the row be barred-off immediately 
after harvest, since new runner plants must be established as soon as pos
sible. This system should not be used if the operation cannot be carried 
out immediately after harvest. Moreover, this system is not suited to 
rocky soils. It is not possible to use rotary tillage implements on rocky 

BULLETIN 54,2 29 

MAINTAIN A PROFI1.'ABLE FRUITING ACREAGE 

Plant a New Field Each Year-With few exceptions, the most success
ful growers plant a certain acreage each year. This is the only way that 
they can be assured of maintaining a continuous supply of excellent quality 
berries. Regardless of whether the grower fruits his fi elds one year or two 
years or more he finds that it is a good management practice to set a new 
field each year. Not only does he maintain a supply of high quality fruit 
but he makes better use of labor and machinery. 

A fi eld that has a severe infestati.on of weeds, disease, or insects, 
should not be fruited a second year. New certified plants should be secured 
and a new planting established several hundred yards from the old. Some 
growers fruit a field only once even though the plants are healthy and 
free of diseases, insec ts and weeds. 

However , few growers fruit a field only one season and therefore the 
problem of how to handle the field after the .harves t season arises. The 
first operation is to clean up the field. The old leaves are cut off with a 
hand scythe or a mower with the sickle bar elevated to prevent damage 
to the crowns. If the leaves are badly infested with fungus disease and if 
the mulch is so heavy that it cannot be incorporated into the soil, the 
mulching material and the leaves should be removed. The type of r enewal 
that a grower can use to best advantage depcnds on a number of factors 
such as type of soil, variety and moisture supply. In general, there are 
two systems of handling the field. In one case the old plants are fruited 
a second year and in the other system the old row is reduced to a narrow 
band of plants which produce a new row of runner plants to bear the next 
fruit crop. If the established plants are to be fruited a second year the 
only operation to be performed after the mowing and removal of mulch 
and leaves is the cultivation of the middles to keep down weed growth and 
to keep the ground loose so there will be a minimum of run-off of rainfall. 

In case a new row of plants is to be produced, the old row is cut down 
to a narrow band of plants 4 to 6 inches in width. This band of plants is 
left near one edge of the row so only one-year-old plants will be present. 
The rotary type of tillage implement has been found to be an excellent tool 
for this operation and several of them have been purchased by the growers. 
However, various types of plows may be used very successfully for this 
operation. It is essential that after the rows are barred-off the soil must 
be worked down and pulled back to the exposed root system of the remain
ing plants. From this point the field is handled much the same as a new 
field. It is of utmost importance that the row be barred-off immediately 
after harvest, since new runner plants must be established as soon as pos
sible. This system should not be used if the operation cannot be carried 
out immediately after harvest. Moreover, this system is not suited to 
rocky soils. It is not possible to use rotary tillage implements on rocky 



30 MISSOURI AGRICULTURAL EXPERIMENT STATION 

soils, and it is very difficult to do a good job of barring-off the 
working the soil back to the remaining plants with other types 
ment. 

The number of years that a field should be fruited depend8 0; 

system of renewal, variety, type of soil, insect and weed infest at' 
availability of additional land. In general it has been reCOmmei,( 
fields be fruited not more than two years , however, if new runnel 
are produced each year and if diseases, insects and weeds are pro " 
controlled, it may be possible to maintain a satisfactory yield for 
years in the same planting. 

Determine What Is tbe Desirable Acreage to Grow-The strawberl"j 
a crop that requires considerable labor. One acre of strawberries is equiv~ 
lent to several acres of corn from the standpoint of the labor requireri 
grow the crop. It requires approximately 250 hours of labor to carE 
the crop until the harvest season. Another factor that should be 
ered is the availability of labor for harvesting the fruit, since six 
pickers are required for each acre. 
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