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Raspberries need a well-drained site and good soil. 

Be sure your planting stock is free from mosaic:: and other virus 
diseases. 

Select the training system that best suits your methods of cul­
tivation, picking, and winter protection. 

Pruning methods should be based on the behavior of plants. 
Modifying old practices may prove beneficial. 

Frequent losses from winter injury indicate the need to re­
turn to the old practice of winter protection. 

The outstanding market variety at present is the Latham. 

Pick often enough to insure berries of uniform ripeness. 

Instruct pickers carefully in methods of picking and handling 
berries. 

Berry sheds should provide good air circulation . 

.--------LABOR REQUIREMENTS--------. 

A study made in 1943 of labor used in red raspberry production in 
Minnesota showed the average requirements per acre per year to be 
257 man hours (not including pickers) and 31 horse or tractor hours. 
These figures cover the first 8 years, the lifetime of an average plant· 
ing. Requirements for individual plantings will vary depending upon 
age and condition of the plants. 

Man 
hours 

Soil management (plowing, cultivation, etc.)............... 67 
Plant care (staking, spraying, pruning, etc.) ................. , 86 
*Winter protection (covering, uncovering)........................ 52 
Harvesting (except time of pickers)......................................... 52 

Total """""'""""'''""''""' '"""'"''""'""""""""'"""'"""'"""""""""""'"""""""""" 257 

Horse or 
tractor hours 

17 
2 

12 
0 

31 

• Plantings that are not given winter protection by covering usually require 
some additional labor for cultivation and hoeing in· early spring although 
total labor requirements will be somewhat lower. 



Growing Red Raspberries 
for Market 

W. G. Brierley and J.D. Winter 

THE following suggestions relating to management practices 
that may help to maintain the vigor and yield of raspberry 

fields and enable the grower to handle the crop to best ad­
vantage are presented for consideration by growers who have 
had experience in the production of this fruit crop for the 
market. 

SITES 

As injuries from disease and late ma­
turity markedly reduce yields and in­
come, the site for a commercial field 
should be selected with care. The ideal 
site is a gentle slope that will provide 
both air and water drainage, that is 
easy to cultivate, and on which soil 
erosion will not be a serious problem. 
Slopes facing north or east usually are 
less subject to damage from drouth. It 
is essential that low spots be avoided, 
as the raspberry will not grow and 
produce well in poorly drained soil be­
cause of smothering of the roots. On 
low ground there is also more danger 
of winter injury from late maturity, 
and diseases may be more prevalent. 

SOILS 

Although raspberries will grow on 
almost any soil, the best growth will 
be found on a deep clay loam. A high 
proportion of organic matter is desira­
ble as it will add to the moisture­
holding capacity of the soil. Light soils 
may be built up and heavy soils im­
proved by plowing under green manure 
crops such as rye, buckwheat, or sweet 
clover. Red clover may be satisfactory 

but should be used with care as the 
white grubs that feed on this plant may 
cause trouble to young raspberry 
plants. Applications of stable manure, 
if available, nearly always will be use­
ful. It is well to plan a year or two 
ahead so that the soil may be brought 
up to the best possible condition by the 
time the raspberry plants are to be set 
out. Attempts to improve the condition 
of the soil after planting will be much 
less effective. 

Preparing the SoU 

The soil should be plowed deeply, 
preferably in the fall, and disked thor­
oughly in the spring to get the upper 
six inches worked into a fine condition. 
Thorough preparation of the soil en­
courages better root development, 
which should result in better cane 
growth in the first season. Where fall 
planting is advisable, the thorough 
preparation should immediately pre­
cede planting. 

PLANTING AND TRAINING 

When selecting a planting system, a 
grower should know what training 
system he intends to follow and plant 
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FIG. 1. Narrow hedgerow system 
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so that the training may be done as 
planned. The training systems that or­
dinarily would be used in Minnesota 
are the (1) hedgerow, (2) wire trellis or 
linear system, (3) staked hill, and (4) 
tepee. Each system has certain advan­
tages and disadvantages that should be 
considered before a selection is made. 
By giving careful attention to the 
merits and defects of the several train­
ing systems, it should be possible to 
select the system that will be best 
suited to the site, easiest and cheapest 
to maintain, and that will interfere the 
least with other necessary operations. 

Hedgerow 

In this system of training, the canes 
are allowed to develop at random along 
the rows. The rows usually are spaced 

about six feet apart and the plants set 
from one and one-half to three feet 
apart in the row. Under the best man­
agement, the rows are kept confined to 
a width of about 12 inches. As no sup­
port is provided, there is no expense 
for stakes or trellises. Also, there are 
no stakes or wires to hinder operations 
such as manuring or winter covering. 
When hedgerows are run across a slope 
or on contours, soil washing will be 
held to a minimum. 

These advantages must be weighed 
against the distinct disadvantage that 
comes from the loss of fruiting wood 
when the canes are cut back to three 
or three and one-half feet. As the yield 
of an individual cane is known to be 
proportionate to its length, it is evi­
dent that the short pruning necessary 
for the unsupported hedgerow system 
will reduce total yields. No cross cul­
tivation is possible, picking is not so 
convenient, and canes of small diameter 
will bend over and obstruct the space 
between rows. The plants also tend to 
dry more slowly after a rain, especially 
if the canes are crowded. In deep snow 
there may be considerable breakage of 
the canes. 

Wire Trellis or Linear System 

The linear system, for which a wire 
trellis is provided, is planted very much 
the same as the hedgerow, but the 
later training is different. This system 
will give the desired advantage of long 
canes that should produce the largest 
crop volume. Good support is provided 
for the fruiting canes, picking is con­
venient, and the plants dry readily 
after a rain. The fruiting canes can be 
tied to the wires in the late fall to pro­
vide protection against snow breakage. 

Some disadvantages are that the 
system cannot be fitted easily to con-
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FIG. 2. Wire trellis system 

tours because of the wire trellis. There 
is additional expense for posts and 
wires. The field is obstructed by the 

a rain. By sacrificing some 
of the regularity of cross 
rows and cross cultivation, 
this system can be adapted 
to contour planting. The 
fruiting canes can be tied 
to the stakes in the late fall 
to protect them against snow 
breakage. 

Disadvantages of the sys­
tem are: The stakes and 
labor for driving or replace­
ment involve expense; the 
stakes hinder the operations 

-~FEET 

trellises so that operations like manur- 4 
ing or winter covering are hindered. 
Cross cultivation that reduces hand 
labor and aids in the control of the 
fruit worm cannot be practiced. 

Staked Hill 

In the hill system for either stakes 
or tepees, the plants are set in check 
rows at 6' x 6', 4' x 6', 4112' x 6', or at 
similar distances. A planting distance 
of 4%' to 5112' is often used for small 
garden tractors while larger tractors 
that may be used for cultivation in one 
direction only require 6¥2' to 7'. 

The advantages of the staked-hill 
system are somewhat like those of the· 
trellis system. As good support is pro­
vided for the fruiting canes, they may 
be pruned to a height of 5 feet with 
the expectation that volume of crop 
will be larger than for hedgerow plant­
ings. Cross cultivation can be practiced, 
the fruit can be picked conveniently, 
and the plants usually dry quickly after 

3 

2 
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FIG. 3. Staked hill system 
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of manuring or winter covering, and 
when this system is used on hilly sites 
there is likely to be considerable soil 
washing. 

Tepee System 

The tepee system is a modification of 
the staked-hill system, combining most 
of the advantages of staked hills and 
trellises. Planting distances are the 
same as already given for staked hills. 
Cross cultivation is possible, the fruit 
can be picked conveniently, the plants 
dry quickly after a rain, the canes can 
be tied up in the late fall to avoid snow 
breakage, and the system can be 
adapted to contour planting. In addi­
tion, there is no extra expense for 
stakes or trellis materials, and after the 
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3 

2 

1 

FIG. 4. Tepee system 

old canes are removed there is nothing 
to hinder other operations until the 
new canes are tied up in the late fall. 
When the old canes are removed they 
can be left tied together and are 
handled more easily than scattered 
canes. 

A disadvantage of the system is the 
loss of some producing wood when the 
canes are cut back to the desired height 
of about four feet. Another disadvan­
tage that is often encountered, but 
which can be avoided, is the bending 
over of the entire hill during the fruit­
ing season. This may be due to inade­
quate spacing of the canes in the hill, 
but more often is the result of poor 
tying. The cluster of canes should 
spread about 15 inches at the base. 
When the canes are tied, the cluster 
should be held firmly and tied as 
tightly as possible with two ties placed 
close to the ends of the canes and 
spaced about eight inches apart. Twist­
ing and bending over can be largely 
prevented by this tight tying. There 
will be no danger of girdling as the 
canes increase in diameter very little 
or not at all in the fruiting season. 

PLANTING DISTANCES 

When deciding upon planting dis­
tances, the grower should always keep 
in mind the relation of the training 
system to spacing, and how spacing 
may best be modified to fit the ex­
pected method of cultivation. It is dif-

. ficult to make a definite recommenda­
tion as to planting distances that will 
fit all management practices, but a 
grower should remember that his plants 
will not grow well if crowded, and pro­
duction may be lessened if the plants 
are spaced too widely. The soil type 
will also affect spacing as raspberry 
plants can be expected to grow more 
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vigorously and take up more space 
when grown on good fertile soil than 
when grown on poor soil. 

PLANTING SEASON 

In most localities planting in early 
spring will result in the most satisfac­
tory development. Late fall planting 
may be desirable, however, in localities 
where heavy soils or frequent rains are 
likely to delay this work in the spring. 
If a field is to be planted in the fall, 
only well-matured planting stock 
should be used and the soil should be 
well supplied with moisture. 

PLANTING STOCK 

It is not advisable to dig stock from 
a fruiting field. This often is a costly 
mistake, although it usually is done in 
the attempt to reduce planting costs. 
It is difficult to keep the common dis­
eases, particularly mosaic, under con­
trol in a fruiting field. Use of stock from 
a fruiting field may be expected to re­
sult in a high percentage of mosaic in 
the new planting and greatly reduce its 
production. An experienced grower, 
perhaps, can grow planting stock in a 
separate field used only for that pur­
pose, but it is safer to depend on care­
fully inspected and certified stock. 

PLANTING METHOD 

In large fields planting may be done 
more rapidly if the rows are plowed 
out and the plants set in the furrows. 
Cross marking for regularity of spac­
ing is a necessity in the hill system. 
Each plant should be set slightly deeper 
than it grew in the nursery, but care 
should be taken to avoid deep planting 
in heavy soils or shallow planting in 
light soils. The soil should be well 
tamped over the roots to avoid drying. 

As raspberry roots are easily injured 
by drying, care should be taken to keep 
them moist until planted. Only a few 
plants should be handled at a time, and 
it is best to carry them in pails of 
muddy water from which they may be 
taken as planting proceeds. 

Each grower will have to decide for 
himself how many plants to set in each 
hill or how thickly to set them in the 
hedgerow. If two or three plants are 
set in each hill, the number of plants 
per acre and the cost will be increased 
proportionately. To offset the increased 
cost, there is more certainty of a uni­
form stand with less need of replant­
ing, the hills usually will develop more 
rapidly, and . there may be a small 
amount of fruit late in the first year. 

PRUNING 

Three kinds of pruning are needed 
for the raspberry. The number of new 
canes must be limited or restricted in 
order to obtain the best growth, the 
tips must be cut off before growth be­
gins in the second year, and the old 
canes must be removed after the end 
of the picking season. A grower should 
realize that the fruiting habit of the 
raspberry, and such things as soil type 
and drainage, moisture supply or 
drouth, growing-season temperatures, 
and cane maturity, may have more ef­
fect on the plant than pruning. 

Large canes produce the best crops, 
berry size decreases toward the tips of 
the canes, the heaviest production goes 
along with long canes, and heavy prun­
ing means a loss of fruiting wood. 

By cultivating or hoeing through the 
growing season, approximately the 
right number of new canes will be pro­
duced in the right places. Some extra 
canes may be left to offset losses from 
pests or breakage. With the Latham 
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variety, five to eight canes per hill or 
three to four canes per foot in the 
hedgerow have given the best yields. 

The best time to tip is in the early 
spring. Pinching the tips in the grow­
ing season leads to immaturity in red 
raspberries and should not be prac­
ticed. Fall tipping may lead to injury 
from drying out. How much of the tip 
to remove depends upon the training 
system. 

The old canes may be removed any 
time after the picking season is over. 
They return no food to the roots at that 
time so there is no loss to the plant if 
they are removed. They do, however, 
draw on the supply of water in the soil 
as long as they carry green leaves. 

When the season or soil is dry, early 
removal will save moisture for the new 
canes. When there is enough rain to 
make late growth probable or when 
the soil carries a high moisture con­
tent, it is best to leave the old canes 
in place, so long as they retain their 
leaves, to remove some of the surplus 
water in order that the new canes may 
become better matured. The canes 

should be cut close to the ground. 
Usually they are removed from the 
field and burned. 

As the removal of the dead canes 
from large fields requires considerable 
labor, and may be hampered by stakes 
or trellises, some growers leave the 
canes on the ground between the rows 
and disk them into the soil. This prac­
tice may not be objectionable from the 
standpoint of pest control. The insects 
and diseases that are present in a field 
probably already have spread to the 
new canes, and it is doubtful that the 
dead canes contribute to any great ex­
tent to the further spread of such pests. 

SOIL MANAGEMENT 

Cultivation serves several purposes 
in the raspberry field. Weeds are kept 
under control, and, if the fruit worm is 
present, cultivation during and imme­
diately after harvest is a good control 
measure. Frequent cultivation also will 
tend to keep the soil in good physical 
condition, and in the spring additional 
organic matter may be worked into the 

FIG. S. A well-managed field trained in the staked hill system 
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soil. One of the most important objec­
tives of cultivation, however, is actually 
a pruning operation. All suckers de­
veloping outside of the rows or hills 
must be kept subdued, and the new 
canes kept confined to the area deter­
mined by the training system. 

The depth of cultivation is deter­
mined by the fact that a large propor­
tion of the feeding roots are in the 
upper foot of soil. It is best to cultivate 
not more than three inches deep. To go 
deeper will destroy many roots and is 
more likely to reduce than add to the 
vigor of the plants. In a new field, cul­
tivation should start immediately after 
planting. In an established field, cul­
tivation should start in the spring as 
soon as the soil can be worked. The 
field should be gone over frequently 
and especially after a soaking rain. 

Although cultivation during the pick­
ing season has certain advantages, it 
should not be done if the soil is dusty 
as the berries will become coated with 
dust and the market quality will be 
lowered. There should be no cultiva­
tion later than 10 days after the end 
of the picking season as it may tend to 
encourage late growth that will be sub­
ject to winter injury. 

The date of the last cultivation should 
be determined by the effect on the 
maturity of the new canes,· and other 
effects of cultivation may largely be 
disregarded at that time. 

Cultivators equipped with square­
point shovels are most effective in the 
removal of suckers. Single-horse culti­
vators are commonly used, and garden 
tractors with many useful attachments 
have a:lso proved satisfactory. 

-Because the raspberry plant uses a 
large amount of water in growth and 
fruit production, there is often a 
marked improvement in both of these 
plant responses if additional water can 

be supplied to the soil by irrigation. 
If an ample water supply is conveni­
ently available and the type of installa­
tion is not too expensive, irrigation 
may be a desirable item in the soil­
management program. 

If the organic matter in the soil is 
kept up by cover crops or manure, 
there may be no particular gain from 
the use of commercial fertilizers. Cer­
tainly no fertilizers can be expected to 
overcome the effects of drouth. If used 
without a thorough understanding of 
plant response, they may lead to late 
maturity and in that way cause greater 
winter injury. 

If growth and yield are poor and it 
is known that drouth, winter injury, 
insects, or diseases have not been the 
cause, the!). some trial applications of 
fertilizers may prove valuable. It should 
be fairly easy for the grower to ob­
serve the effect on a few representative 
rows to which sulfate of ammonia has 
been added at the rate of 250 to 300 
pounds an acre. Similarly, the effect 
on other rows can be noted after the 
application of a like amount of phos­
phate or potash fertilizer. If enough 
improvement results from the applica­
tion of these materials in comparison 
to the rest of the field, it is good evi­
dence that more extended use should 
be made of them. 

COVERI CROPS 

The principal benefits derived from 
the use of cover crops are: (1) to pro­
mote earlier maturity of the new canes 
on moist soils and so lessen the danger 
from winter injury, (2) to add organic 
matter to the soil, and (3) to prevent 
soil washing in late fall and early 
spring. Usually the seeding is done at 
the close of the picking season and the 
seed is cultivated in. 
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Crops such as spring rye, oats, or 
rape, which generally make a good 
growth in the fall but kill out during 
the winter, usually are the best cover 
crops. Winter rye makes a good ground 
cover, but as it overwinters it often 
requires more labor in working the crop 
into the soil. If the spring work is de­
layed, winter rye will remove fr<;>m the 
soil water that may be greatly needed 
by the raspberry plants. 

WINTER PROTECTION 

With the introduction of the Latham 
and Chief varieties growers have gen­
erally discarded the practice of winter 
protection. These varieties, when well 
matured, are known to withstand win­
ter temperatures as low as 45° F. below 
zero with no apparent injury. In recent 
years, however, these varieties have 
been injured when not protected. In 
some dry, open winters the canes have 
been injured by drying. More fre­
quently the injury has been due to 
alternating cold and warm spells in 
early winter. When several days at 
50° F. or higher follow a period when 
temperatures have been close to zero, 
the buds swell and are killed by later 
cold weather. 

Because injury to otherwise hardy 
varieties has at times caused serious 
losses, some growers are again follow­
ing the practice of winter protection. 
In the northern part of the state, partic­
ularly in the Duluth region where 
severe winter injury has occurred fre­
quently, winter protection is recom­
mended. 

The common methods of protection 
are (1) complete covering with soil and 
(2) tip covering. 

Complete covering provides more 
certain protection, as the canes are 
covered for the entire length, but con-

siderable labor is required unless the 
covering is done by machine. 

In tip-covering the canes are bent 
over as close to the ground as possible 
without breaking and enough soil 
shoveled over the tips to hold them 
down. This method requires less labor 
than for complete covering, but full 
protection is not obtained unless snow 
covers the arched portion of the canes. 
This method has given good results in 
the Duluth region. 

As injury has been slight in pro­
tected fields and sometimes has run as 
high as 90 per cent in unprotected fields 
it is evident that protection will be well 
worth the labor and expense involved. 
In seasons when injury is severe the 
yield in a protected field will be enough· 
greater to pay many times the cost. 

Protection, either tip-covering or 
complete covering, should be done just 
before the ground freezes. In the spring 
the canes should be uncovered before 
the buds swell. 

Retention of snow cover should be 
encouraged by all practicable means. 

PEST CONTROL 

Anyone who has grown raspberries 
for market should be familiar with the 
insects and diseases that commonly at­
tack either plant or fruit, at times 
causing heavy losses. New canes af­
fected by borers, tree crickets, and 
anthracnose should be removed and 
burned when the old canes are taken 
out. See page 16 for directions for 
spraying. 

It is evident that too little attention 
has been given to spraying as one of 
the means of pest control. Until re­
cently, sprayers adapted to raspberry 
fields have not been available and those 
who have orchard sprayers have not 
been able to use them to advantage on 
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raspberries. Manufacturers of spraying 
machinery recently have developed 
small power outfits of about 28-inch 
tread that can be drawn by a single 
horse or a small tractor. These narrow 
sprayers can be used conveniently in 
raspberry fields and present an oppor­
tunity for the grower to add this im­
portant operation to his management 
practices. 

VARIETIES 
The Latham variety, developed by 

the University of Minnesota Fruit 
Breeding Farm, has shown by its per­
formance that it is by far the best 
variety for southern and eastern Min­
nesota. It is hardy, vigorous, and pro­
ductive. The berries are large, with at­
tractive color, are easily picked, and 
hold up well in the market. 

The Chief, also produced at the Min­
nesota Fruit Breeding Farm, has proved 
equal or superior to Latham in many 
localities in western Minnesota and in 
the Red River Valley, but it is not 
always so satisfactory for shipping. 

Other varieties that have been plant­
ed but that have not proved so valuable 
as Latham are King, Cuthbert, and 
Newburgh. It is a good idea for any 
grower to make a limited test of new 
varieties such as Taylor or Sunrise, 
but at the present time Latham usually 
would be given preference for com­
mercial plantings. 

PICKING THE CROP 
The condition of the berries on ar­

rival at destination. largely determines 
their market value. Gocid condition is 
evidenced by brightness of color, firm­
ness, and freedom from mold. No single 
factor influences the condition of ber­
ries on arrival at market more than 
the time and frequency of picking. 

Berries to be shipped must be picked 
in "pink-ripe" condition, which ordi­
narily means that they should be picked 
as soon as the berries can be pulled 
easily from the core. In dry seasons, 
some varieties do not loosen easily until 
too ripe for shipping. In this event, 
shallow cultivation immediately follow­
ing each picking will be helpful. 

The berries must be picked fre­
quently enough to insure delivery of 
fruit of uniform ripeness. During the 
first few days of the season this may 
require picking only every other day. 
After the first week, if the weather is 
warm, it will be necessary to pick the 
entire planting daily. Usually six to 
ten pickers are needed per acre. 

Do not start picking while the ber­
ries are wet. Wet raspberries cannot be 
shipped successfully. 

Berries picked after prolonged rain 
will not keep well and cannot be ship­
ped successfully no matter how dry 
when picked. Berries from the second 
picking after rain usually are the most 
difficult to handle. Hold such fruit for 
local distribution or short hauls, can­
ning, or freezing. 

Provide Lightweight Carriers 
Provide one third more carriers than 

pickers so empty carriers are always 
available. A carrier should be light in 
weight and hold six boxes. Some grow­
ers prefer an eight-box carrier. The 
eight-box carrier saves some time but 
is less desirable on a hot day than the 
six-box carrier because the berries are 
kept longer in the sun after picking. 
Clumsy, heavy carriers should be 
avoided. Carriers for raspberries usu­
ally are constructed with legs to facili­
tate picking. Carriers with either solid 
or slatted bottom are used, the former 
preferred. 
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Picking Methods 

The berries must never be crushed 
in picking. Use the thumb and two 
fingers in picking raspberries, exerting 
the least possible pressure in pulling 
the berries off the core. 

When picking, the box should first 
be filled a little less than level full, 
making certain that the corners are 

FIG. 6. Left. correct picking; right, incorrect well filled. Then additional berries 

Training of Pickers 

Nothing is more important than the 
careful training and supervision of 
pickers. A crop of good berries may be 
damaged very quickly by careless pick­
ing. Pickers cannot be expected to do a 
good job unless instructed carefully, 
and checked to see that instructions are 
followed. 

Do not expect new pickers to keep 
up with experienced pickers at first. 
Some growers pay new pickers by the 
hour for the first day or two, and go 
over their picked berries in the field at 
regular intervals so that faults in pick­
ing, if any, may be corrected. 

Start Picking Early 

Berries picked early in the day re­
main cooler and keep longer than those 
picked later. For each rise of about 15• 
F . the berry's marketable life, other 
things being equal, is decreased one 
half. As the heat of the day increases, 
berries become softer and the skin is 
more easily punctured. Rhizopus rot, 
the principal cause of "whiskers" on 
berries, does not readily penetrate un­
broken skin but easily infects fruit with 
broken outer covering. Berries picked 
during the middle of a hot day do not 
keep so well as those picked in the 
early morning or late afternoon. 

should be added until the box is round­
ing full. Unless the box is well filled 
at picking time, it may fall below the 
legal requirements at the time of sale. 

Place, not drop, berries in the box. 
Holding too many berries in the hand 
before they are placed in the box will 
bruise the fruit. 

Never heap berries on top of a car­
rier of full boxes and then remove the 
extra berries to other boxes at the 
berry shed. 

Never allow filled carriers to stand 
in the sun. 

Separate Culls While Picking 

Never sort or rehandle berries after 
they are placed in the box. Merely 
emptying the fruit on a table and then 
replacing it in the box may greatly in­
crease decay and softening. Have pick-

FIG. 7. One box reserved for cull fruit 
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FIG. B. A temporary berry shed 

ers sort good fruit from the poor when 
picking. Reserve one box in each car­
rier for cull or overripe fruit. A few 
overripe berries may reduce the grade 
of an entire crate. 

All cull fruit should be picked and 
paid for at the same rate as for the 
good fruit. Cull fruit includes green, 
muddy, insect-damaged, sun-scalded, 
decayed, moldy, bruised, undersized, 
and misshapen berries. 

Keep Adequate Picking Records 

A common practice is to keep a tally 
sheet posted in the berry shed to record 
each lot brought in. Have pickers check 
each entry before leaving the shed. At 
the close of the day each picker may 
sign the tally sheet and receive a 
memorandum of the amount picked. A 
duplicate record book, as used in gro­
cery stores, is convenient for this. See 
that totals on tally sheet correspond 
with number of crates packed. 

Printed tickets to be punched as the 
boxes are brought to the berry shed are 
also used. When many pickers are em­
ployed, save time by furnishing each 
with a numbered badge to wear. 

THE BERRY SHED 

A good berry shed provides maxi­
mum air circulation and protects the 
fruit from direct sunshine and sudden 
rain storms. Good air circulation will 
cool fruit to slightly below the pre­
vailing air temperature in a short time 
and will help retard mold or decay. 
Berries in a closed or partly closed shed 
or room cool very slowly. A damp cel­
lar is a poor place to hold berries. 

Sometimes a canvas over a frame 
will serve as a temporary berry shed, 
or a table under the shelter of a large 
tree will suffice. A shed consisting of a 
roof with a few boards on the sunny 
side usually will provide necessary 
protection. 

On days when the air is extremely 
hot and dry, exposure of the fruit to 
rapid air movement for more than two 
or three hours may result in loss of 
brightness and excessive shrinkage. 
When necessary, the berries must be 
protected from dust. 

PACK CRATES CAREFULLY 

The person in charge of the berry 
shed and not the picker should pack 
the filled boxes into crates. Good pick-

FIG. 9. A ventilated cover 
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ers sometimes damage the berries by 
careless handling in transferring the 
boxes. 

Always set crates level and solid, 
leaving two to three inches between 
each stack for ventilation. 

When possible, do not nail on the 
cover until it is time to start the fruit 
to market. Use only standard berry­
box nails ( %" flat-headed, 17 gauge). 
Longer nails may protrude and injure 
handlers. If shipping through a mar­
keting association, nail as directed by 
association manager. 

Use strip covers when marketing 
methods permit or some other cover 
providing ventilation. 

BOXES AND CRATES 

The square Hallock-style pint box is 
used almost exclusively in Minnesota. 
It makes a very satisfactory container 
for raspberries. The wood-veneer box 
is commonly used, and it appears to be 
the most satisfactory type for shipping. 
In some instances, a paperboard box 
has been used with satisfactory results 
for local trade. A crate holding 24 pints 
is used. For state and federal legal 
measures, see page 15. 

MARKETING METHODS 

Minnesota-grown berries commonly 
are sold under two grades-"fancy" and 
"commercial." Some shipping organiza­
tions use a "pie" grade for berries not 
good enough to grade as "commercial" 
and at times an "extra fancy" grade 
has been used. 

Good picking and handling practices 
usually make it possible to secure ber­
ries of fancy grade. Often failure to 
observe one small, easily corrected de­
tail will cause otherwise fancy grade 
berries to be classed as commercial. 

A number of methods are employed 
in marketing the fruit. Some growers 
sell to grocery stores and to other re­
tail distributors, to truckers, and direct 
to consumers. A novel method of sell­
ing direct to consumers has found 
ready acceptance in a number of com­
munities during the last decade. This 
consists of selling the fruit, usually by 
the pound, to consumers who come to 
the berry field and pick the fruit them­
selves. Usually picnic grounds are pro­
vided and families drive to the field for 
the day. Supervision of this method of 
picking provides no serious problem. 
The principal difficulty usually comes 
in regulating the flow of customers so 
that none are turned away without an 
opportunity to pick, and when few 
come, provision must be made for har­
vesting the remainder of the crop. 

About one third of the commercial 
raspberry crop in Minnesota is sold 
through cooperatives. Active coopera­
tive berry marketing organizations are 
located at Afton, Deerwood, Duluth, 
Excelsior, Hopkins, Howard Lake, 
Maple Plain, and Mildred. The selling 
cost of fruit handled by these coopera­
tives usually is about 10 per cent of 
gross sales. 

Hauling Berries to Shipping 
Platform 

Have crates level when loaded, to 
reduce the possibility of the "pack" 
being disturbed by a sudden stop or 
severe jolt. Drive slowly and carefully 
over rough spots in the road. 

Never haul berries in the car trunk 
except for short hauls on a smooth road. 
Never haul a light load in a large truck 
with heavy springs. 

Protect fruit in transit from direct 
sunlight and from dust, but be sure to 
keep fruit well ventilated at all times. 
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Move each crate carefully, and never 
slam crates down hard when loading 
or unloading. When selling through a 
marketing association, deliver berries 
as early as possible in afternoon. 

Loading Trucks for Distant 
Shipment 

Load crates with the longest dimen­
sion from front to rear. Leave about 
two inches between each row down the 
whole length of the truck from front 
to rear. Place lath strips between each 
tier or alternate tier of crates. Extend 
these strips to the sides of the truck for 
bracing to prevent side motion. Some­
times it is not necessary to nail all the 
strips to the crates. Always nail the top 
strips. The amount of nailing on the 
lower layers will depend on such fac­
tors as the distance to be traveled, the 
kind of roads, and the type of truck 
used. Use a 4 d. box nail for nailing. 
Brace well the crates at the rear to pre­
vent lengthwise motion. Closed trucks 
without refrigeration should have large 
openings in both front and rear for cir­
culation. Hauling should be done at 
night whenever possible. 

When shipping to a large terminal 
market, it is of utmost importance that 
the fruit arrives early in the morning, 
usually no.t later than 5:30 a.m. It is 
questionable whether growers should 
attempt to ship to such markets if 
transportation facilities do not make it 
possible for the fruit to arrive at an 
early hour. 

Precooling 

Shipments of more than 500 miles 
require precooling and refrigeration in 
transit, and berries traveling shorter 
distances are benefited by proper refri­
geration. Efficient refrigeration for long 

distance shipments requires the rapid 
lowering of berry temperature to be­
tween 40° and 45° F. The danger point 
for Rhizopus rot is 48° to 50° F. Decay 
may begin only 2° to 3o above this 
temperature. Small precooling units can 
be constructed where volume of pro­
duction and marketing methods war­
rant the expense. For further informa­
tion write to the Horticulture Division, 
University of Minnesota, University 
Farm, St. Paul 8. 

Shipping Weights 

The average pint box of raspberries 
contains about 11 ounces of berries 
although the net weight may vary as 
much as two ounces depending on the 
variety, size, and moisture content of 
the fruit. A 24-pint crate usually con­
tains about 16% to 17% pounds net 
weight of raspberries when it arrives 
on the market. The average gross 
weight will be 22 to 23 pounds per 
crate. 

State and Federal Legal Measures 

Regulations of the Minnesota State 
Department of Agriculture require that 
each crate of berries offered for sale in 
Minnesota shall be marked with the 
name and place of business of the 
grower or distributor together with the 
size and number of containers inside 
the crate. Similar regulations of the 
Federal Food and Drug Act apply to 
interstate shipments. The state regula­
tions also provide that each crate must 
bear the date of packing, but this re­
quirement is not generally observed. 

Only new containers may legally be 
used, and these must conform to the 
provisions of the United States Stand­
ard Container Act which requires that 
berry boxes and other containers for 
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small fruits shall be of the following 
capacities: dry % pint, dry 1 pint, dry 
1 quart, or multiples of the dry 1 quart. 
It further provides that the standard 
dry pint shall contain 33.6 cubic inches 
and that the standard dry quart shall 
contain 67.2 cubic inches. 

When such containers are level full 
they contain the legal measure of fruit. 
There is no legal weight established 
for small fruits but persons who offer 
for sale containers which are not level 
full are subject to prosecution under 
the provisions of Chapter 66, Section 
1, Minnesota Laws 1913. This law is 
administered by the Minnesota Rail­
road and Warehouse Commission. It is 
not legal to sell berries "by the box" 
unless the box and its contents con­
form to the legal requirements stated 
above. 

Regulations of the Minnesota State 
Department of Agriculture prohibit the 
repacking of the original pack for the 
purpose of increasing the number of 
cups or crates. 

Labels used by fruit growers to 
identify their product may be regis­
tered at the office of the Secretary of 
State at St. Paul. 

Limitation Order L-232 issued by the 
War Production Board on March 1, 
1943, prohibits the imprinting or stamp­
ing on wooden containers for fresh 
fruits any names, words, or figures not 
required by law. This restriction does 
not apply to the attachment of paper or 
other separate labels. This. order also 
restricts the sizes of crates which may 
be manufactured. 

PRESERVING BERRIES BY 
FREEZING 

Most varieties of red raspberries are 
well adapted for preservation by freez­
ing storage. While the sale of fresh ber­
ries is likely to prove more profitable, 
in most instances, than attempts to 
market the fruit in frozen-pack form, 
the freezing of berries may be profit­
able under some circumstances. Usually 
it will require the development of an 
outlet for the frozen-pack fruit by the 
grower through stores, restaurants, 
hotels, or direct retail channels. In some 
instances, it may be possible to develop 
a profitable outlet in this manner for 
berries that are too ripe for shipment. 

Methods of packing berries for pres­
ervation in refrigerated locker storage 
are given in Minnesota Agricultural 
Extension Folder 111, "Freezing Fruits 
and Vegetables." 

RASPBERRY SPRAY PROGRAM 
Prepared by Divisions of Entomology and 

Plant Pathology. 

First spray-Liquid lime sulfur, 8 to 
100, as buds break-for anthracnose 
and spur blight. 

Seco11,d spray-Copper fungicide at 
rate given on package, plus one pound 
lead arsenate in 50 gallons water, just 
before blossoming-for fruit worm, 
sawfly, and anthracnose. Addition of a 
sticker will greatly improve control. 

Dusts may be used for insects but 
have little value for control of dis­
eases. Use rotenone or pyrethrum if 
fruits have formed. 
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