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THE STORAGE OF FRUITS AND VEGETABLES FOR HOME 
CONSUMPTION. 

By Roy E. MARSHALL. 

The farmer has been prevailed upon to grow various crops for 
winter consumption in the home. There are open to him various 
methods of preservation, which may be grouped under the heads of 
canning, evaporation and storage. He will usually find it to his .ad
vantage to adopt each of these methods in so far as possible in order 
that he may have variety. In the case of certain perishable products, 
his methods will naturally be limited to canning and evaporation. 
Storage offers a cheaper and more practical method of preserving 
many products, especially bulky crops and those consumed in large 
quantities. Except for the few vegetables that may be grown during 
the winter months, his only means of providing fresh vegetables is 
storage. 

It is not the intention of the writer to discuss methods of storage 
for commercially grown fruits and vegetables. For such purposes it 
is usually advisable to provide special equipment in the way of 
machinery and buildings. Since this discussion is intended to meet 
the needs of the farmer who grows fruits and vegetables for home 
consumption, no special equipment will be advocated. 

Generally speaking, the function of storage is to retard the ripen
ing processes of the products and the development of decay organisms. 
To accomplish this, the products must be placed under various condi
tions as regards temperature, humidity and air circulation, depending 
upon the type of the product to be preserved. High temperatures are 
usually favorable to the development of rot-forming organisms. High 
humidity is also favorable for such development, but products of high 
moisture content usually lose more or less of their moisture and 
become withered and toughened if stored under dry conditions. The 
amount of free air circulation to provide will depend largely upon the 
type of product to be stored. Humidity may be largely controlled by 
ventilation. 

The care and handling of fruits and vegetables previous to the 
time they are placed in storage will have much to do with the length 
of time they will keep. Fruits intended for storage must be (1) well 
grown, (2) sound and unblemished, (3) picked when hard ripe and 
well colored, ( 4) handled with no bruising or puncturing of the skin, 
and (5) put into storage as soon as possible after picking. The fruit, 
while growing, should be well sprayed to protect it from injury 
by fungous diseases and insects. It is (lssential that every precaution 
be taken to prevent bruising in picking, handling and packing. 
Bruised, skin-punctured, or fruit infected with diseases and insects 
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s.hould be 'handled by some other preservative means or consumed in a 
short time. · 

The ripening processes proceed very rapidly after removing the 
fruits from the trees, so that the period of successful storage is 'very 
materially lengthened . by reducing the time from the picking to 
storage. 

Vegetables for storage should be planted at such a time as not to 
permit them to become over mature by the time they may be stored, or 
they will be coarse or pithy and insipid. The best time to put the 
vegetables in storage is usually just previous to the. time hard frosts 
may be expected. This will depend to a large extent upon the char
acter of the crop; some will withstand severe frosts, while others are 
very susceptible to frosts. The vegetables fo~ storage should be so 
handled that bruises and skin punctures may be eliminated as much 
as possible. Such bruises and skin punctures usually pave the way 
for the entrance of the various rot fungi. 

The conditions favorabie to the storage of various fruits and veg
etables are indicated in the table which follows, as far as is possible · 
in such a compilation. This table should be regarded as only sugges
tive of the various conditions essential to the successful storage of 
such products. In the discussion following the table, more detailed 
information is given in regard to the storage of products requiring 
similar storage conditions. Only such fruits and vegetables as may be 
stored for winter use . are included in the table. 

Apples, pears and quinces intended for home consumption during 
the winter and spring months may be stored in cellars, preferably out
side cellars, or in well-insulated above-ground buildings. The fruit 
should be kept as cool as possible without freezing. A free circula
tion of air, especially during the early period of storage, is essential. 
This may be accomplished by leaving the doors of the cellar or store
house open during the nights until freezing weather, but the doors 
should always be closed dining the day. The air in the room should 
be moist enough to check evaporation and prevent shriveling. On the 
other hand, actual dampness will result in a condensation on the sur
face of the fruit and make conditions favorable for rots to develop. 
There should be about ten cubic feet of space in the storage house 
for each barrel of fruit. 

Only the late fall and winter varieties of apples should be stored. 
It is even doubtful if it will pay the average farmer to keep the fall 
varieties for more than a few weeks. During the winter the condi
tion of the various varieties should be noted and they should, if prac
tical, be used at the time they are in best condition, as far as ripeness 
is concerned. It will not be practical to try to hold pears for winter 
use, except a few of the late maturing ones of better keeping quality, 
such as Winter Nelis, Winter Bartlett, and Kieffer. 

Fruit intended for storage should be picked when it is hard ripe 
and highly colored. Immature and partly colored fruit has poorer 
keeping qualities, lacks flavor and texture, and is unattractive. 



Product Temperature Humidity Ventilation Remarks 

Apple Above Medium Free circulation 
freezing moist 

Beans, Dry 
shelled 

Beets Cool Moist No free circula-
tion 

Brussels Above Moist Free circulation Transplant 
Sprouts freezing about tops of to hot beds, 

plants pits or cellars 

Cabbage Cool Moist Free circulation Pits or cellars 
if stored in eel-
lar. Not neces-
sary in pit. 

Carrots Cool Moist No free circula- Pits or cellars 
ti~m 

Celery Cool Moist Free circulation Transplant to 
about tops of hot-bed pit or 
plants cellar or cover 

in field 

Cranberry Cool Medium 
dry 

Grape Cool Dry No free circula- Pack in cork 
tion dust 

Onion Above Dry Free circulation 
freezing 

Parsnips Freezing not Moist No free circula- May be left in 
injurious tion garden 

Peppers Cool Dry Free circulation 
------

Irish Cool Moist No free circula-
Potatoes tion 

------
Pear Above Medium Free circulation 

freezing moist 

Quince Above Medium Free circulation 
freezing moist 

Salsify Freezing not Moist No free circula- May be left in 
injurious tion garden 

Squash Warm Dry Free circulation 

Sweet Warm Dry Free circulation 
Potatoes 

Tufnips Cool I Moist No free circula- 'Pits or cellars 
tion 



Growth stops as soon as the fruit is picked, but the ripening processes 
are hastened. Just as soon as the ripening is complete, decay sets in. 
It will be readily understood, then, that. any delay between the time 
the fruit is picked and placed in storage will reduce the length of 
storage accordingly. 

All fruit intended for storage should be graded so as to remove 
all bruised, skin-cracked, and insect- or disease-injured specimens. 
Decay is apt to begin much sooner in such fruits. After grading, it 
is better to place· the fruit in barrels, boxes or crates, rather than to 
pile it in bins or on the floor. Wrapping each individual fruit in 
paper will lengthen the season of its usefulness, but probably will not 
pay, except for a few tender varieties like Mother, Bonum, Jonathan, 
and Grimes. Albemarle Pippin and varieties belonging to the Wine
sap group should keep until late spring in common storage if properly 
grown and carefully handled. 

Some protective dips have proved to be very effective in retarding 
decay in apples and in preserving their flavor. Bordeaux mixture 
has given better satisfaction than any other material used to date. 
The fruit is immersed in the Bordeaux mixture (prepared by dissolv
ing five pounds of copper sulphate in a vessel; slaking five pounds of 
lime in another vessel; diluting each to make twenty-five gallons; and 
pouring the copper sulphate and lime solutions simultaneously into a 
third vessel) for about ten minutes and then placed under ordinary 
storage conditions. When the fruit is to be used, it may be dipped in 
diluted vinegar to remove the Bordeaux mixture. Fruits treated in 
such a manner have kept as well as when dipped in paraffin and other 
preservatives, and have retained their flavor better than when treated 
with other preservatives. 

Stone fruits, such as peaches and plums, do not hold up long in 
common storage, so should be preserved by some other means. 

Grapes may be kept for some time if packed in cork dust, dry 
hardwood sawdust, sand, or small grains such as oats or barley. The 
clusters should be cut when the berries are ripe, and on a dry day. 
Remove all imperfect and soft berries. The bunches should be placed 
in some receptacle in layers, and the wood dust, sand or grains worked 
down among the berries. 

Root crops, such as beets, carrots, potatoes and turnips, are easily 
carried through the winter. The requisites for a suitable storage are 
a uniformly low temperature, but above freezing; ventilation enough 
to prevent heating; moisture enough to prevent w~lting or drying; 
and good drainage. These conditions may be obtained in an out-door 
pit or closely approached in a suitable cellar. Some people prefer to 
store roots for early winter use in the cellar and store the others in 
out-door pits. 

When put into a cellar they should be piled about two feet deep. 
If the cellar is inclined to be dry, the vegetables should be covered 
with moist sand or earth to prevent wilting. The earth will also 
absorb odors in case the vegetables start to decay. Always plac~ 
them in the coolest part of the cellar. 
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These vegetables may be placed in conical shaped piles on some 
well drained location and covered with straw and earth to prevent 
freezing. The amount of covering to add will depend upon the section 
of the State in which the vegetables are grown. It is customary to ap
ply a layer, two or three inches in thickness, of straw or hay and then 
put two or three inches of earth on top of the straw. In some sections 
the covering of straw and earth should be twice as thick, and then, if 
extremely cold weather is expected, manure may be placed on top of 
the earth. In milder climates the straw may be pulled up a little at 
the top of the cone so that the earth does not cover it. This will 
allow for ventilation. When vegetables are desired, a small hole may 
be made through the earth and straw near the ground. Enough roots 
should be pulled out to last several days, and the hole stuffed with 
straw. 

Parsnips, 'Salsify and horse-radish are not injured by freezing and 
may be kept in the garden and dug as needed for the table. These 
vegetables are not in best condition for use before freezing weather. 
In order to save time in digging, these roots may be dug in the late 
fall and covered with a little earth, or may be stored in a cool part of 
the cellar. 

Root crops should never be stored in close proximity to furnaces. 
If it is necessary to store in the basement, and in the room that the 
furnace occupies, the vegetables should be placed as far away from 
the furnace as possible. It would be a good plan to cover the roots 
with sand or earth. 

Cabbage for late winter use may be stored in out-door pits. The 
plants should be pulled with the roots and leaves. Select a well 
drained location. The cabbages are inverted and placed in three 
parallel rows and then two more parallel rows are placed on top of 
the former. This arrangement results in a pile showing five plants 
in cross-section. Sufficient earth is then thrown over and about these 
plants to keep them from freezing. In severe climates it may be ad
visable to put a covering of manure over the earth later in the winter. 

Cross-section showing method of sto1·ing cabbage. 

Another method commonly used in this State is to remove the 
earth to a depth of one foot and a width of three or four feet. The 
cabbages are then inverted and placed in four parallel rows in this 
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ditch. The plants are then covered with straw and sufficient earth to 
prevent freezing. · In some mild sections of the State the plants may 
be allowed to remain· in the gar<len until used. If the cabbage is 

· stored in the cellar, the roots are removed and the heads placed on 
slatted shelves. This method of storage is objectionable because of 
the offensive odors of decaying heads and the difficulty of maintaining 
a temperature, under most cellar conditions, of from thirty-five to 
forty-five degrees, and plenty of ventilation. 

.Soil 

Cross-section of cabbage pit. 

Storage troubles are largely due to careless handling and bad 
ventilation. Practically all the early rotting is due to the organisms 
which attack the bruised and poorly handled heads. Thus it i~ essen
tial that the cabbage be harvested and handled with care. Only dis
ease-free, well matured, firm heads should be stored in a cellar. If 
the outside leaves are diseased, they should be removed. 

Celery may be stored in various ways. In eastern Virginia, 
where the blanching has been accomplished by banking earth around 
the plants, after growth ceases and cold weather threatens, the rows 
are covered with straw. In the colder sections of the State it is 
advisable to dig the plants with the roots before cold weather begins. 
The plants may then be planted three or four inches apart each way 
and three inches deep, on the cellar floor on in a box of earth and the 
box placed in a cool, dark part of the cellar. Another method is to 
set the plants as close together as they will stand in the hot-bed pit, 
after the manure has been removed. The sash should be slightly 
raised at one end to admit ventilation. Regardless of the method 
adopted, the place of storage must be cool, the ventilation good, and 
the earth about the roots must be kept moist by repeated watering. 
Care should be taken not to wet the tops of the plants. If the celery 
is stored in a dark place, any new growth made during the winter will 
be blanched. Care should be taken to prevent the roots from drying 
out when moving the plants from the field to the place of storage. 

Brussels sprouts and leeks may be ,left in the garden throughout 
the winter in many parts of the State. In middle Virginia a covering 
of straw or litter will afford all the protection that is necessary, as 
these crops will withstand considerable freezing. In some sections 
west of the Blue Ridge it will prove more satisfactory to replant the 
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Brussels sprouts in the hot-bed pit or in the cellar as described under 
the discussion of celery. 

Parsley may be grown throughout the year in eastern Virginia, 
but in the colder sections of the State some protection, such as a cov
ering of straw or litter, is necessary. It may also be grown through 
the winter in cold frames, or in the house as ordinary plants are 
handled. 

Spinach, chard and kale may be grown in most sections of the 
State without winter protection. Where protection is necessary, a 
covering of straw or litter will suffice. 

Onions should be thoroughly cured before storing for the winter. 
This may be accomplished by leaving them in the field, in small piles, 
for a few days, or by removing them to a dry shelter where the air 
can circulate about them freely. After the onions are cured, they 
should be stored in a cool, dry place. The cellar will answer the pur
pose provided. it is dry. The onions should not be placed on or near 
the floor or outer walls of cellars. They may be placed in baskets or 
crates and the latter placed on shelves or hung to joists at the top · of 
the cellar. Onions should not be stored where butter or milk are 
kept. The attic is usually a good place to . store onions, provided they 
are not put close enough to the chimney to overheat and sprout, nor 
close eoough to the outside to freeze. Freezing is not injurious, pro
vided the onions remain in such condition until spring and are not 

,molested, even jarred, while in this condition. Freezing, as a practice 
in storing onions, is not to be recommended. 

Sweet Potatoes.-Considerable ·difficulty has been met in attempt
ing to hold sweet potatoes through the winter and early spring 
months. Generally speaking; it is very essential that they be dug 
when matured and then properly handled . previous to storage. If 
they are grown in a locality where early frosts are to be expected, it 
is advisable to dig them just previous to this time, regardless of the 
state of maturity. In most sections of Virginia the grower may leave 
them in the ground until they are fully matured. However, if they 
are to be stored in an out-door pit, they should be dug when slightly 
immature, and left exposed to the sun for two or three consecutive 
days in order to evaporate excess moisture. The maturity may be 
determined by cutting through a tuber lengthwise and leaving it ex
posed to the air for a few minutes. If the surface dries, the potatoes 
are matured and ready to dig, but if it remains moist, they are imma
ture, and digging should be postponed until such a time as they may 
be mature. 

Sweet potatoes should be handled in such a way as to avoid any 
bruising or breaking of the skin. They should never be thrown from 
one row to another. It is preferable to put them into boxes, crates or 
barrels, rather than sacks, when hauling to the place of storage. If 
the roads are rough, the potatoes should be hauled in a wagon pro
vided with springs. 

Sweet potatoes should go through a drying or curing process of 
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about ten days or two weeks after digging, during which the tempera
ture should be about 85 degrees F. The temperature should then 
gradually decline to about 55 degrees F., at which it should be main
tained throughout the period of storage. Dry atmospheric condi
tions are also essential for successful storage. The best storage con
ditions can only be provided when a well insulated storage house, with 
a good ventilation system and artificial heat can be constructed. .The 
writer does . not deem it practical to construct such a storage house 
where quantities of less than 150 bushels are to be stored. The 
Extension Division will furnish a complete description of such a house 
upon application. 

Sweet potatoes may be stored in an out-door pit similar. to this one. 

The out-door pit has been used by many farmers with more or less 
success. The losses from this system have been great in many in
stances. A level but well drained location, preferably on the south 
side o£ a block of timber, building or other protection, should be 
selected for the pit. T4e ground should be covered with about six 
inches of straw or pine needles and the potatoes piled in a conical 
heap. A wooden flue, made of one inch strips, should extend from 
near the ground to a height of about a foot above the covering on the 
pile of sweet potatoes. This should be provided with a covering to 
keep out the rain and should be plugged during extremely cold weather 
to prevent chilling. The pile should be covered with about six inches 
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of pine needles or straw and left for a few days to permit the loss of 
excess moisture. After about a week a second layer of straw, similar 
to the first in thickness, is added. In anQther week or ten days a cov
ering of six or eight inches of soil should be added. 

If only small quantities of sweet potatoes are to be stored, they 
may be placed in barrels or crates in some warm place about the 
dwelling where atmospheric conditions are similar to those of the 
living room. Another common method of storing the crop is to alter
nate layers of dry sand with sweet potatoes in a box or bin and put 
the latter in the cellar. If the tubers are to be stored in the cellar 
without dry sand, the individual potatoes may be wrapped in paper 
when dug. 

Squash and pumpkins will not endure hard frosts, and should 
therefore be planted so that they will have ample time to become well 
matured before frost may be expected. They should be removed from 
the vine with the stem intact and piled in the field for two or three 
days to ripen and harden. The storage room should be dry. and mod
erately· warm during the early part of the period, but after the shells 
harden they will withstand a lower temperature, provided the air in 
the room is dry. The furnace room, attic, or some other warm, dry 
place about the house will serve the purpose as storage room for 
pumpkins and squash. 

Beans, peas and seed crops of similar nature may be stored in 
boxes or bins in a dry room. The only serious trouble encountered 
in the storage of these seeds is weevils. If there is any indication of 
their presence, the seed should be placed in a tight receptacle and 
carbon hi-sulphide, at the rate of one ounce to each bushel of seed, 
poured over the top of the beans or peas. The receptacle should then 
\-oe covered tightly with blankets and left for some time. 
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