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Plant Space 

Fig. 6. Permanent Hotbed 

A well-drained piece of land should be chosen. A pit about two feet 
deep for holding the heating material should be dug in the previous 
autumn. The sides and ends of the pit should be lined with 2-inch 
planks, or, if preferred, with brick or concrete. Some pits are made 
exactly the same size as the frame; some are made two feet longer and 
wider than the frame so that the heating material may project one foot 
beyond the outside of the frame. 

A mixture of fresh horse manure, two parts, and short straw or 
chaff, one part, is one of the best materials for heating a hotbed. Ma­
nure from grainfed animals is preferred, as it is likely to undergo more 
active fermentation. If the manure contains too much straw, the gen­
eration of heat will be too slow to give the desired temperature. On 
the other hand, if there is no straw in the manure, it will heat too 
violently, and the heating period will not last long. Place the manure 
in a flat-topped pile, four or five feet deep. \tVhen the pile has started 
to heat, turn it over. In two days turn it back again. After it has 
heated the second time it is ready for use. 

Place the manure in the pit with a fork, a layer at a time. and tramp 
each layer firmly. Have the center of the manure slightly higher than 
the outer edges to allow for settling. Pour two pails of hot water evenly 
over the surface, and, as soon as the manure commences to heat again, 
cover with about two inches of straw. This helps to distribute the heat 
evenly. Bank the frame with manure up to the top on the outside. 

Make the north side at least six inches higher than the south side. 
The average hotbed frame is slightly less than six feet wide, 18 to 20 
inc4es high on one side, 12 to 14 inches on the other side. It may be 
as long as desired, in units of three feet, as the sash are 3 feet wide by 6 
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feet long. Use strong planks 2 inches thick in constructing the frame. 
The corners should be tight-fitting and strongly fastened together by 
dovetailing or with spikes driven into a 2x4-inch corner piece. A two­
sash frame, 6x6 feet, is large enough to grow plenty of plants for most 
farm homes. 

Storp1 windows are sometimes used in place of the regular hotbed 
sashes, but they are not so satisfactory. If these are used, the width 
of the frame will have to be made to suit the length of the window. 

A rich, loamy soil, mixed with about one-quarter of its bulk of sand, 
is very satisfactory for hotbeds. This should be prepared the previous 
autumn, and placed where it will be easily accessible. The soil should 
be from five to six inches deep over the manure. When the soil has been 
placed in the frames, the sashes should be put on and the bed allowed 
to heat. Very high temperatures will probably be produced during the 
first two or three days. One should have a metal thermometer to thrust 
into the soil to determine the temperature. In a few days the temper­
ature will have dropped to between 80 and 90 degrees F. The surface 
of the soil should then be raked and leveled and any weeds that have 
come up removed. The bed is then ready for sowing. 

After a hotbed is planted, it requires careful, daily supervision to 
make sure that it does not become too hot or too cold. On bright, sunny 
days, the upper end of the sash should be raised slightly to allow enough 
ventilation to keep the temperature clown to about 65 o F. In cold, cloudy 
weather, the sash should be kept closed, and, if necessary, should be 
covered with heavy blankets, mats, or straw. 

Coldframes, like hotbeds, are used to lengthen the growing season of 
plants. The general principles of their construction are exactly the same 
in all details as the hotbeds, excepting that no heat is supplied and ma­
nure pits are unnecessary. 

Plant Space 

Fig. 7. Temporary Hotbed. 
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Fig. 8. Useful Equipment for Seeding Early Plants 
I. ma ll hand shovel. 2. Pot labels . 3. Tamping board. 4. Dibble. 5. prinkling can. 

6. Fine sc reen . 7. Marking boa rd. 8. Coarse screen. 9. Firming and marking board. I 0. F1at 
containing: a. three parts garden loam, b. two parts leaf mold or peat, c. one part sand. 
Screen and mix, a, b, and c together thoroly. 

Cold frame are u eel chiefl y to start vegetable or ornamental plants 
late in the spring, in time for planting directly in the open ga rden, and 
to " harden off" plant grown in hotbeds or greenhou es. 

Many commercial growers are using electricity, particularly in areas 
where manure i carce, to replace manure a the heating element in 
hotbeds. Detail of con truction of uch hotbeds are given in Minne­
sota gri cultural Experiment Station Bulletin 289, which can be ob­
tained upon request . 

P lant of tender, long- eason crops and of crop of which it is 
desirable to have an earl y supply are commonly started earl y in the 
sprin0 in unny win low or hotbed o that they will be well advanced 
when conditions become favorable ior fi eld planting. Good plants for 
transplanting should b hort and tocky. hardy, and have a well de­
veloped root y tem. Such plant can be obta ined only by giving them 
plenty of room and by maintaining proper air, temperature, and moisture 
about them during their early growth. 

$ow the seed fairly hallow in a good garden oil which can be made 
light and friable by the add ition of leaf mold (decayed leaves) and and 
if nece ary. A mixture compo ed of 3 part of garden loam, 2 part 
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of screened lea f mold or peat, and one part o f and , put through a one­
quarter inch screen will usuall y erve the purpo e. Level and firm the 
soil well in the fl at or seed box . Make furrows about .J!,1 inch deep and 
10 inches to 2 inche apart, put 5 to 10 seed per inch in the furrows. 
cover lightly with oil, and firm the soil over them. \Vater thoroly but 
slowly to prevent washing and cover the seed boxes with paper or glass 
unt il growth tarts. 

Tomatoes, peppers. eggplant , okra, vine crops (if they are to be 
tran planted ), and early celery give the best re ults if kept. a nearly as 
possible, at a, temperature of 55o to 60° F . at night and 75° F. during 
the day. Cabbage, broccoli , Brussels sprouts, cauliflower , kohl -rabi , 
head lettuce, and oni ons (where transplants are to be used) require 
about 45° F . at night and 60 o F. during the day. 

As soon as the fir st true leaves appear . the seedlings hould be 
tran planted about 2 inches apart in other fla ts. T his is all the trans­
planting required for such crops a cabbage, broccoli , Brus els sprout , 
cauliflower, kohl -rabi , and celery, until they are put in the fi eld. Egg­
plant , pepper , and tomatoes hould be tran planted again into pot 
or can 3 to 4 inches in diameter or into the hotbed or cold frame 3 to 4 
inches apart to obtain the best resul ts . 

Fig. 9. Sowing and T ransplan ti ng in Flats 
1. Sowing seed . 2. Flat of cabbage ready for tran planting. 3. Tran planting with 

dibbl e. 4. Transplanted flat of cabbage. 5. Marking board. 
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In the production of early plants of the vine crop , beans, and other 
similar vegetables, it is sometime desirable to start th e plants in berry 
boxes or can , growing enough plant in each container for one hill in 
the field. T hese crops are difficult to transplant by ordinary methods. 
When the soil becomes warm and weather conditions are favorabl e, the 
contents of the contai ners are transferred to the permanent fi eld loca­
tion, with as little disturbance of the soil about the root as possible. 

Fig. 10. Hill of Lima Bea ns Ready for Transplanting to the Field 

SEED FOR THE GARDEN 

To be good, seed should be: 
l. Clean-free from weed seed, dirt, and other fo reign matter. 
2. Viable-capable of a hi gh percentage of germination and of the production 

of v igorous seedlings. Much of the seed put out by the best seed companies, at 
the present time, is tested and labeled with the per cent germinati on. 

3. Free from di ease. Certain di seases are seed borne, and one should obtain 
seed wh ich has been treated for such diseases, where treatment is pos ible, or else 
be able to treat them himself before planting. 

4. True to name. Most varietie put out I y the better seed companies are 
fairly true to name or type. However, there is some vari ation and only by grow­
ing the plants can one determine whether there is enough variation to make it 
desirable to obtain the seed from some other source for the nex t planting. 

Seed should be ordered early. New catalogs a re u uall y available 
in J anuary. Buy only seed that has been put out by reliable seed com­
panies. It is usually best to obtain seed old by companies located in 
the general region of the grower, unless one knows that some company 
mak~s a specialty of a particular vegetable or that some de irable va· 
riety, not handled by local concerns, is adapte I to the region, or unle s 
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one desires to experiment with new varieties or novelties. It is poor 
economy to buy seeds merely because they are cheap. The seed neces­
::;ary for the garden is a small item in the total expense and good seeds 
give much better results. Poor seed is really the most expensive in 
the long run. Seed in small packets, handled by the local stores, if put 
out by the better companies, is just as good as bulk seed but is usu­
ally more expensive, and a greater selection of varieties can often be 
made by ordering through the catalogs. 

Seed of crops which are self-fertilized, such as beans, Lima beans, 
peas, lettuce, tomatoes, and eggplants, do not cross, to any great extent, 
and can be saved by the gardener with a fair degree of success. Cross­
pollinated vegetables, such as vine crops, members of the cabbage family, 
members of the onion family, beets, spinach, radish, carrots, celery, and 
parsnips, must be isolated a considerable distance from other varieties 
of the same crops, or varietal crosses are likely to spoil the variety com­
pletely. Isolation is often difficult, particularly in a community where 
there are many gardens. It is also difficult to grow seed of cabbage, 
beets, carrots, parsnips, celery, rutabagas, turnips, and other biennials, 
because the roots or plants must be kept over winter as seed are pro­
duced the second season. Therefore, it is usually not desirable to at­
tempt to save seed, except of the self-fertilized group, unless one has 
a working knowledge of the principles and technic of plant breeding. 

If old seeds are kept and used the next season, it is advisable to test 
them for germination before planting. This can be done by taking SO 
to 100 seeds and placing them between two sheets of moist blotting 
paper in a germinator. In the home, two plates of the same size with 
regular even edges can be used. Turn one plate bottom side up O\'er 
the other and place the blotting paper and seeds between them. Keep 
the blotting paper moist. After 4 to 7 days, the viable seed of most 
crops will sprout at ordinary room temperatures, and the germination 
percentage can be determined. 

If seeds are to be saved from one season to the next, they should 
be stored in a cool dry room, so that their viability will not be so quickly 
diminished. Each kind should be labeled, preferably with one label 
within the container and one on the outside. The label should give the 
crop, variety, and elate harvested. Cloth bags or glass jars are satis­
factory containers for large seed and large quantities of smaller seed; 
envelopes that can be sealed may be used for small quantities. Seed 
can be protected against mice by storing in tin boxes, glass jars, or by 
suspending in cloth bags. 

Many seeds are subject to injury by insects. JVIost of such insects 
can be clestroyecl by treatment with carbon clisulphicle. Place the seed 
in an air-tight container; pour carbon clisulphicle over the seed in the 
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box at the rate of 1 ounce of carbon di ulphide to a bushel of ed; 
close the container tight ; a llow to remain at a temperature of 75 o F. 
or above for 48 hour ; then remove, aerate, and store in bags, jars, or 
cans. K ee p away from fire during trea.tw,ent. Carbon disulphide is 
inflammable. A small quantity of Paradichlorobenzine placed in each 
seed c ntai ner will also aid in controlling insects . 

Fig. 11. Usefu l Tools for the Small Carden 
1. Narrow garden rake. 2. Carden rake. 3. Marking line. 4. M ulching tool. 5. Spade. 

6. Potato hook ( use in culti vating). 7. Spading for k. 8. Po inted hoe. 9. Trowel. 10. Carden 
hoe. 11 . Onion weeder . 12. R ow labels. 13. Dibble. 14. Hand·weeding and mulching tools. 
15. Ta)1e line. 
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TOOLS 

In many ca es, the small hoe, narrow rake, and lighter cultivator 
are better than the larger, heavi er tool , particular ly in the smaller gar­
dens. AI ways keep the tools clean, sharp, and free from rust . Such 
tools are ea. ier to u e and do a better job. Only a few tool are neces­
sary for the small home garden . A three-cornered onion hoe, narrow 
garden rake, spading fork or spade, trowel, dibble, hand weeder and a 
line for marking the rows wi ll serve the purpose. 

In larger gardens, the tools mentioned can be supplemented to ad­
vantage with a light and simple hand-cultivator or wheel hoe, to lighten 
labor and ave time. A scuffle hoe attachment and a et of staggered 
cu ltivator shovel or teeth are u ·ua ll y sufficient for home garden work. 

Fig. 12. Additional Tools o f \' alue in the Large Ga rden 
Dackground-Meeker harrow. Reading from left to right in foreground- garden tractor 

with scu ffle hoe attachments; wheel hoe with shovel attachments ; ga rden seeder; garden 
seeder; one·horse cul ti vator with stagge red shovel attachment . 

Very larg ga rdens houlcl be o arranged that much of the work 
can be clone with the ordinary farm tool , such as the plow, di sk, har­
row, and one-horse culti vator. A meeker harrow or plank drag i one 
of the be t tool for leveling an I preparing the seed bed. Garden trac­
tors may al o be used to advantage fo r many of the cultural operation . 
but their cost usually confine them to commercial ga rden . Hand seed­
dri lls shou! d be u ed where con iderable area are to be seeded, but few 
home ga rdeners have suffi cient u e for thi s tool to warrant the expen e. 
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PREPARATION OF THE SOIL 

A sandy loam that is fertile, well drained, but retentive of moisture, 
and that is well supplied with organic matter is best, but most soil types 
will produce a good crop if given proper cultural attention. 

Heavy soils and sod lands should be plowed or spaded in the fall. 
Light soils need not be plowed until spring. Turn the soil over to a 
depth of from 6 to 9 inches. If it is plowed in the fall, leave the soil 
in a rough condition until spring. Manure at the rate of 20 to 25 tons 
per acre should usually be applied before plowing. If the manure is 
applied on plowed land, it should be well rotted and disked into the soil 
before the seed is planted. 

\Vhere manure is scarce or very expensive, commercial fertilizers 
may be used, either to supplement manure or to take its place entirely. 
If no manure is used, organic matter must be added eventually in some 
other form, such as green manures. The composition of mixed fertil­
izers is expressed by such formulae as 4-8-6, 0-9-27, etc. The first fig­
ure stands for the percentage of nitrogen, the second for the percentage 
of available phosphate (expressed as phosphoric acid), and the third for 
potash. Thus, an 0-9-27 fertilizer contains no nitrogen, 9 per cent phos­
phate, and 27 per cent potash. A 4-8-6 mixture, applied at the rate of 
500 to 1,000 pounds per acre will usually give good results on mineral 
soils if there is plenty of humus in the soil. On peat, 0-9-27 fertilizer 
for root crops and potatoes, or 0-10-24 mixture for most other vege­
tables, is generally recommended. The fertilizer may be broadcast or 
applied in or beside the row. Care should be taken to mix the fertilizer 
thoroly with the soil and to keep it from direct contact with the seed 
or plants. Top dressing, after the plants are up, often aids in hastening 
growth and maturity. 

Do not work the soil in the spring when it is too wet. Soil which 
forms a compact muddy mass when compressed in the hand and does 
not crumble readily when released often becomes lumpy, hard, and com­
pact when worked, and loses much of its potential producti'vity. This 
is especially true of the heavier soils. 

A deep, smooth, thoroly pulverized seed bed is very important. Seeds 
planted in coarse lumpy ground are apt to be unevenly covered and so 
germinate poorly and often do not grow well after germination. In 
smaller gardens, a satisfactory seed bed can be prepared with the garden 
rake. Where larger implements can be used, the ground should be 
thoroly disked, and then harrowed and dragged. A plank drag or a 
meeker harrow is an ideal tool for giving the final leveling and smooth­
ing t.ouches to the seed bed just befote planting. 
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Improving Garden Soils 

The texture and drainage of heavy clay soils can often be improved 
in the small garden by the addition of a few loads of sand or sifted 
ashes. Coal ashes have little or no fertilizer value; hard wood ashes 
have some potash and a little lime and have a small fertilizer value. 
However, only small quantities should be applied to the garden plot and 
they should be thoroly pulverized and worked into the soil. Surface 
ditches may be used to carry off excess water. In some cases tile drains 
may be necessary. In most home gardens, however, the drainage prob­
lem is not very acute. 

Mineral soils should be rich in organic matter. This improves aera­
tion and drainage, makes the soil mellower or more friable, aids in water 
retention, adds some fertility, and promotes the growth of soil organ­
isms. It may be added in the form of stable manure, straw, artificial 
manure, decayed leaves, or green manures. Peat is also being used to 
a limited extent for this purpose. 

\i\There animal manure is scarce, green manure may be substituted 
to some extent. Where plenty of space is available, it is a good practice 
to rotate the garden every few years with .a green manure crop. Legu­
minous crops such as clovers, alfalfa, or sweet clovers are very desirable, 
under such conditions. They not only add organic matter but increase 
the available nitrogen supply in the soil. Where space is limited, cow­
peas or soybeans may be sown, following the early vegetables, and 
plowed under the same fall. Rye is often used as a fall crop for this 
purpose. It can be sown rather late in the fall and will make a quick 
enough early growth in the spring to produce a considerable amount of 
organic matter by planting time. 

Lime--in the form of ground limestone, usually-improves the tex­
ture of certain heavy soils, and aids in correcting soil acidity and in the 
development of beneficial soil organisms. But it should be used judi­
ciously for many vegetables make their best growth on slightly acid 
soils. It should not be applied immediately preceding potatoes·, as scab 
is apt to be much worse on limed soils.· Some successful gardeners 
apply one ton of ground limestone to the acre every three years. The 
lime should be applied preceding legumes as they do best in a well­
limed soil. 

SOWING AND TRANSPLANTING IN THE FIELD 

Sow seed in straight rows in a thoroly prepared seed bed as soon as 
possible after its preparation. Sow seed thick enough to assure a good 
stand but do not allow plants to become overcrowded in the row. Small 
seed should be planted shallower than large seed. A rule often followed 
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IS to plant at a depth of 3 or 4 times the diameter of the seed. Seed 
should also be planted shallower in heavy moist soils than in sanely or 
lighter ones. It is well to finn the soil to some extent over the seed pro­
viding the soil is not too wet. Do not sow the seed in ground that is 
very wet or extremely dry. 

In dry weather, it is often advisable to plant the seed a little d~epe1 
than usual, to get them into moist soil. This is particularly true of the 
larger seed such as those of the vine crops, beans, peas, corn, etc. 
Trenching below the dry surface soil and planting the seed at the bottom 
of the trench aids in germination. Plant as soon as the trench is opened, 
and cover the seed at the bottom of the trench with soil to the depth 
you would plant them under ordinary conditions. 

Tomatoes, cabbage and related crops, peppers, eggplants, celery. 
cauliflower, and head lettuce are usually transplanted in Minnesota and 
present no very great difficulty. Onions are also easily transplanted. 
l\!Ielons, cucumbers, squash, and beans are sometimes transplanted, but 
require special treatment for success. Enough seeds for a hill are 
planted in pots, berry baskets, or inverted squares of sod, allowed to 
grovv about four \'leeks, and then transplanted to the field with as little 
disturbance of the root systems as possible. Sweet corn is sometimes 
handled in the same I'nanner. Certain precautions should be taken 111 

transplanting: 
1. Transplant in cool cloudy weather or in the afternoon, if practical. 
2. Harden the plants to some extent by exposing to outdoor conditions during 

the day, in good weather, for several days before transplanting, or by decreasing 
the amount of water given them to the minimum necessary to keep them from 
wilting. 

3. \Vater plants well before disturbing. 
4. If possible, keep a ball of dirt about the roots or dip them in muddy water 

until the plants are set in the field. Do not allow them to dry out. Injure tlw 
root system as little as possible. 

5. \Vater soil before and after setting the plant. If soil is \·ery dry, the holP 
should be partly filled with water before setting the plant. 

6. Pack the soil firmly around the roots after setting. 
7. If possible, shade the plants from the direct rays of the sun for a few clays 

after transplanting, to give them a quicker and better start. 
8. In hot dry weather, remove a part of the foliage to avoid excessive mois· 

ture Joss. 

Plant protectors are sometimes used to protect tender plants from 
frost or winds, and, in the case of the vine crops, to prevent the ravages 
of the cucumber beetle while the plants are young. Most of these pro­
tectors are made of oiled or paraffined paper, shaped like a tent, and 
placed over the plants when they are transplanted to the field. \Vell 
hardened plants of tomatoes, pepper, eggplant, cucumbers, and musk­
melons appear to derive the most benefit from their use. Sometime5 



THE HOME VEGETABLE GARDEN 29 

seed of corn, cucumbers, muskmelons, Lima beans, and watermelons are 
planted in moist soil under them. Ventilation must be provided, par­
ticularly on hot days, and, as the nights become warmer, this should be 
increased until the caps are removed entirely. For protection from 
light frosts, a covering of paper, sacks, soil or other material during the 
night will often be sufficient. 

THINNING AND CULTIVATION 

Crowding tends to make plants weak, spindly, and poorly developed. 
In thinning, discard the weakest plants and leave the strongest and most 
healthy. Thin to a uniform stand as soon as there is reasonable as­
surance that the plants that are left will not be killed by unfavorable 
weather conditions or by insects and diseases. For thinning distances 
consult the planting table. In the home garden, particularly, a judicious 
thinning procedure enables one to obtain onions, carrots, and beets from 
the removed plants for table use for several weeks, and still leaves the 
plants thinned to the proper distance for their growth for storage. When 
thinning becomes necessary, remove the largest, wherever practical, for 
table use, being careful, however, not to let the remaining plants become 
too crowded. 

Cultivation is primarily for the destruction of weeds which compete 
with the vegetable plants for moisture, soil nutrients, light, and air. 
Incidentally a soil mulch is maintained, the soil is better aerated, and 
the growth of beneficial soil organisms is promoted. 

Cultivate early. See that the seed bed is free from growing weeds 
before planting. Stirring the soil surface thoroly with the garden rake 
does as much to eliminate weeds when they are small as does more 
costly cultivation later on. Frequent, shallow cultivation, when the 
weeds are young, kills the weeds and produces a minimum amount of 
injury on th~ tender root systems of the vegetables. Cultivating or stir­
ring the soil after each rain puts the ground in shape to receive the next 
rain and prevents baking and cracking. Do not cultivate heavy soils 
when they are so wet as to be sticky. If a crust forms over the soil 
surface before the seedlings come up, it may be advisable to break it by 
cultivating the surface lightly with a rake to permit the seedlings to 
emerge. 

Cultivation in a garden of 1,000 square feet or less can be done 
easily with a garden rake and hoe. For gardens of 1,000 to 10,000 
square feet, the wheel hoe is very desirable. For larger gardens. a one­
horse cultivator equipped with small shovels to prevent excessive ridg­
ing is very satisfactory. Garden tractors vvith cultivator attachments 
are used to a considerable extent where horse power is not available. 
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T he larg fa rm garden hould be o arranged that the regular farm 
equipment can be uti lized as much a pos ibl . 

IRRIGATION AND MULCHING 

Mo t v getable , and 1 ar ticularly the uccu lent ones, require c n-
iderable quantit ie of water to reach the be t ize and quali ty. rd i-

nar ily, nature uppli s enough moi ture through most of the growing 
eason in thi s region , but, as in recent year , nature is om times le s 

liberal. Unci r such conditions, water must be supplied artificiall y. In 
add it ion, th r are dry period in n arly every growing season, when 
a rtifi ial apr lication :; of water are of great benefit. Irrigation may be 
of benefit to veg table crops in everal way : 

I. It may has ten and increase the percentage o£ germination. eeds require 
moist soil for germina tion. 

2. It assures a better sta nd of tra nsplan ted plants, pa rticularly when the soil 
is fairl y dry at or after tran planting, by reducing check clue to transpla nting. 

3. It carries the plant through per iod of drouth that may ki ll them, or, at 
lea t, reduce their yields great ly. 

4. It a ure the continuous growth nece ary for high qua lity. 
5. It makes po sibl e more intensive cropping. 
6. It o ften hastens maturity. 
7. With proper moisture control, it increases y ields. 
8. If the irrigation is "overhead," it may be used to preven t injury fr m light 

frosts. 
9. It permits the app li cat ion of water to a very dry soil before plowin g to 

bring it into a better phys ical conditi n for the preparation of the seed bed. 

Fig. 13. Overhead Irrigation System 
( curtesy of Prof. R. S. Mackintosh, Secreta ry of Jl'[ innes<>ta Sta te Horti cultura l <>ciety). 



T!I E H OME VEGE T ABL E GA R D!]N 31 

F ig. 14. Irrigation with a Porous Canvas Hose 
L ight colored areas on hose arc composed of drops of water oozing from the hose. 

T he plant i the best indicator of th time to irrigate. A check in 
the growth of the plant du ring dry peri od f ten indicate that wat r is 
needed . garden loam that ball s-up when pressed in the hand c ntains 
moisture enough for most rops un ci r normal condi tion . 

I. W ater often enough to keep the plants growing contin uously throughout 
the season. 

2. \ i\Tater when the pla nt show indications of wilting. 
3. \iVa ter in the late afternoon, even ing, or ea rly moming, to con erve mois· 

ture, but water a ny time in the cl ay, if plants show a need of moisture. 
4. Soak the soil thoro ly to a depth of everal inches at each application. 

Appl y nee or twice a week in dry periods. 
5. vVater to a depth of y,j inch a t each applica tion is enough for seed beds 

and sma ll vegetabl es; )!, to 1 inch for larger and maturing vegetables. While 
this quantity or more is de irahle, smaller amounts aiel plant in surv iving dry 
peri od , pa rti cul arly if the water is app lied slowly and close to the pla nts. 

6. ha llow-rooted crop requi re more frequent a ppli cations than the deeper­
rooted plants. 

W ater can be u eel from any available ource. Stream provide a 
good ource, parti ularl y where the garden i clo e to them and the 
fall is uch that the water can be ditched to the garden or wh re only a 
short lift i nece sary. ity water mu t be u eel in many cases by the 
town gard n r. This is usually fairly expen ive, but many times it 
proves profitabl in tiding crops over hort periods of drouth. 
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\Vater should be applied a a spray or as a lowly moving stream. 
In using garden hose for overh ad irrigati n, a lawn sprinkl er of the 
rotating, the o cillating, or the fine-spray type u ually gives better re­
sult than the nozzle. In larger garden , overhead iron pipes hav ing 
small pray nozzle a t regular interval give very good result , but the 
original co t is fairly high an I con ide1·able pres ure i required . In 
surface irrigation, a slow stream of water is run throua h furrow s be­
twe n th row , or the water i upplied by means of a hose, bucket, or 
sprinkling can t the individual plants. ity fire departments may be 
prevailed upon to use their equipment for irrigation purpo es in ome 
community aardens. Recently a porous canvas hose that appears to be 
well adapted to the home ga rden has be n 1 ut on the mark t. light 
ridg ing of the rows aid in irrigation when water i run on the urface 
bet\\·een rows. light depre sions about the plants aid in obtaining a 
maximum effect when water i applied by hand to the indivi lual plant . 
Cultivate or provide a light dust mulch over the watered soil after the 
moi ture ha oaked thoroly into the oil. 

Fig. I S. Mulch Paper in the Vegetable Garden 

Mulches of various kind are often u eel a an aid in k eping clown 
weeds and in conserving moi ture. Strawy manure and peat add fer­
tili ty and aid in moi ture con ervation, but are often prolific ource of 
weeds. · Leave and la wn clippings, also, a id in m i ture conservation. 
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All four should be worked into the soil, if not applied too heavily, after 
the crop is harvested. They aid, further, in increasing the organic mat­
ter so necessary for good soil tilth. Black asphalt paper has proved 
fairly successful in the control of weeds. It also has a tendency to in­
crease yield and earliness, altho the increases obtained at University 
Farm have not, in most cases, been enough to pay for the additional 
costs. It may have a certain value to the enthusiast interested largely 
in a little earlier and, perhaps, better quality product, or to the home 
gardener on vacation or too busy with other work to give the garden 
the proper cultural attention. 

HARVESTING 

Some vegetables should be harvested long before maturity, other~ 
a short time before maturity, and others when they are fully matured. 
Quality is an important characteristic. Such crops as peas, string beans, 
Lima beans, sweet corn, broccoli, asparagus, and cauliflower deteriorate 
very rapidly, if not harvested soon after reaching edible maturity. Pea~ 

and Lima beans should be harvested as soon as the pods are well filled. 
String beans should be harvested before the strings become tough. 
Sweet corn has the highest quality as soon as the kernels are fully filled 
out. Broccoli should be used before any of the flowers open. Cauli­
flower "curds" should be smooth, white, compact and about 4 to 7 inches 
in diameter. when harvested. Asparagus should be gathered when the 
shoots are 8 to 10 inches long, before the tough fibers develop. 

Root crops should be gathered ·when they are of moderate size. 
\\1hen too old they become woody and sometimes of poor flavor. Pot;t­
toes may be harvested for immediate use any time after they hoxe 
reached a fair size, but should be allowed to mature fully, as sh0\\'11 by 
the death of the vines, if they are to be stored. 

Green onions, rhubarb, kohl-rabi, parsley, leaf lettuce, cress, spinach. 
New Zealand spinach, chard, kale, mustard, and collards may be har­
vested as soon as the edible parts reach a fair size. Many of these. if 
allowed to mature more fully, go to seed and become of little edible 
value. 

Onions for storage should be fully mature. Maturity is indicated 
by a breaking over of the leaves just above the bulb. Head lettuce, cab­
bage, and Brussels sprouts should be harvested when the heads become 
firm and compact. Tomatoes and eggplants are best when the fruib 
have reached a uniform color, red or yellow in tomatoes, purple in egg­
plants. Cucumbers for pickles may be harvested at any time, according 
to the kind of pickles to be made. For slicing they should be gathered 
just before the seeds begin to get hard. Peppers may be picked at any 
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time depending upon the use to be made of them. Summer squash 
should be used when immature. Winter squash and pumpkins should 
be allowed to mature fuiiy on the vine. Muskmelons that separate easily 
from the vine are ready for use. 

Cabbage and celery will stand light frosts, but should be harvested 
before severe weather sets in. Kale is better after it has been touched 
by frost. Parsnips and salsify may be left in the ground all winter and 
used in the spring. Peas, beans, or Lima beans that mature on the vines 
may be stored and used in the winter. 

VEGETABLES FOR WINTER USE 

Storage 

The storage of vegetables is quicker, cheaper, and easier than can­
ning or drying, when possible, and is the only method of keeping certain 
vegetables not adapted to canning or drying. But storing must be done 
properly. 

Planting time for storage vegetables.-Vegetables should be at 
the proper stage of development at the time of storage to give the best 
results. They should reach maturity as late in the season as possible 
and yet should avoid injury by cold weather. This necessitates plant­
ing at different dates if some are for storage and some for immediate 
consumption. An early maturing variety should be planted later than 
a late maturing one. The shorter the growing season, the earlier the 
planting should be made. The more favorable the growing conditions, 
such as moisture, temperature, soil fertility, etc., the later one can 
plant. 

From Table 2, one can determine the approximate elate of the first 
fall frosts. Table 5 gives the approximate number of clays that a 
number of the crops require to reach edible maturity. By the use of 
these two tables and with a knowledge of the growing conditions in 
his locality, a grower can decide fairly well when the various storage 
crops should be planted to bring them into bearing at the proper time 
for storage. 

Conditions essential for good storage.-Products to be stored 
should be of good quality; free from disease; free from mechanical 
or insect in jury; medium sized; clean and dry. Root crops should not 
be too old. They become woody and sometimes lose flavor with age. 
Cabbage, onions, squash, and pumpkins keep best when fully mature. 

It will be seen from the following table that it is impossible to get 
the ideal storage conditions-temperature, humidity, and ventilation­
for each vegetable when all vegetables are stored together. Proper 
arrangement of the crops (see Figure 19) will aiel to some extent. The 
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lower temperature is the most desirable when it can be maintained 
constantly. 

Table 6 
Storage Table for Vegetable Crops 

'femperature, 
Crop Part stored degrees Humidity Air 

Fahrenheit circulation 

Beans Seed 30-32 Low Ample 
Beets Root 32-40 High Little 
Cabbage Head (leaves) 32-40 .Medium Little 
Carrots Root 32-40 High Little 
Corn, Pop Seed 30-32 Medium Ample 
Onions Bulb (leaves) 32-34 Low Ample 
Parsnips Root 32-40 High Little 
Peas Seed 30-32 Low Ample 
Potatoes Tuber 36-40 High Little 
Pumpkins Fruit 40-50'' Low Ample 
Rutabagas Root 32-40 High Little 
Salsify J{oot 32-40 Hig-h Little 
Squash Fruit 40-50" Low Ample 
Tomatoes Fruit 50-60 lviedium Ample 
Turnips Root 32-40 High Little 

.,. Keep at a warmer temperature for about two weeks to harden the shell, then store 
at the given temperature. 

Pit storage.-Beets, carrots, rutabagas, cabbages, parsnips, sal­
sify, potatoes and turnips can often be stored in outside pits. This 
method should be used only when other methods are not available. 
The pit should be on a slight elevation where the soil is well drained 
and light, but not too sandy. Dig a trench 3 feet deep, 3 feet wide 
and as long as desired. Have a ventilator shaft, 6 to 8 inches in 
diameter, with holes bored in it where it passes through the stored 
material, running from the bottom of the pit to 24 inches above the 
pit cover. Cover the top to prevent the entrance of snow or rain, and 
stuff the shaft with straw in cole\ weather. Have one ventilator for 
each 8 feet of pit length. Place the vegetables in the pit. In early fall 
cover with a layer of straw 1 foot thick and cover the straw in case 
of rain to keep the contents dry. When freezing weather sets in, cover 
the straw with a 6-inch layer of soil. As the weather becomes colder, 
cover with another layer of straw and soil each 1 foot thick In ex­
tremely cold areas, a third layer of straw and soil of the same thick­
ness should be added. In regions where plenty of peat is available, a 
covering- of 3 to 4 feet of dry peat should g-ive good results. A trench 
around the outer edge of the pit cover with an outlet to provide drain­
age away from the pit aids in the removal of surface water. Crossed 
trenches in the bottom of the pit, covered with wire screening. aiel in 
removing excess moisture from the interior. 

The size of the pit should be governed by the amount of produce 
removed at one time in cole\ regions. With several small pits, the 
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entire contents of a single pit may be removed at one time thus de­
creasing the amount of damage that may be done in cold weather by 
opening and closing the pit. If this method is used, some of each of 
the vegetables stored should be placed in each pit. 

But in pits temperature and moisture cannot be controlled, often 
resulting in loss; it is difficult, also, to remove stored material when 
the ground is frozen; stored material may be injured when the pit is 
opened ; and much labor is required. 

(6 11 X 6 11 ) 

Fig. l 6. Diagram of a Pit 

Side-hill storage cellar.-A side hill is a convenient place for an 
outside cellar wholly or partly underground. The place should be well­
drained, near the house, and provided with a grade entrance. The 
excavation should be about the same size as the cellar is to be and the 
excavated material should be used for covering the roof and banking 
the sides. 

A simple cellar may be built by setting a row of posts in the bottom 
of the excavation near each of the dirt walls, and another down the 
center. These posts support the roof and also the siding, if siding is 
used. A siding of one-inch boards, at least, is advisable to prevent cav­
ing, altho this may not be needed at first in certain heavy soils. The 
roof may be made of planks or puncheons. The whole structure except 
the door is covered with soil. The door should be well insulated. It is 
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often advisable to provide a short passageway at the entrance, with 
well insulated doors at both ends, to keep out the cold. The colder 
the climate, the thicker the covering necessary. Dirt covering is often 
supplemented during the winter with straw, cornstalks, branches, or 
leaves. The floor is usually dirt which aids in keeping up the air 
moisture. Good drainage is necessary. A tile drain of the proper size 
may serve as a cold-air intake as well. A ventilator shaft that can be 
closed in extremely cold weather should run from the ceiling to about 
2 feet above the dirt cover of the roof. Wood in such cellars rots 
quickly, and, for permanent structures, concrete, brick, stone, or hollow 
tile is used. 

Figure 17 shows the details of a reasonably priced side-hill cellar. 
This is a plan designed for a potato cellar, but it may be used equally 
well for the storage of vegetables by the rearrangement of the bin 
space and the introduction of some shelving to take care of certain of 
the crops. The size may be varied to meet the requirements of the 
grower. 

The plan shown in Figure 17 and Plans Nos. 201 and 229, which 
show details of similar cellars made of concrete, may be obtained from 
the l\Iailing Room, University Farm, St. Paul. A charge of 10 cents 
is made for each to cover cost and postage. 

Basement storage.-A cool, well ventilated basement sometimes 
offers good storage conditions. Cellars containing a furnace are usually 
too warm and dry for the storage of certain crops and of root crops 
in particular. It is often possible, however, at a nominal expense to 
partition off one corner of a cellar for a storage room. The plan shown 
in Figure 18 may be altered to suit conditions and needs. 

In the plan in Figure 18, the windows may be used for ventilators 
by dropping a shaft 8"x8" from one window to the floor to allow for 
the entrance of cold air and permitting the warm air to escape through 
the other window. The shaft must be so arranged that it may be shut 
or removed in extremely cold weather. 

Figure 19 suggests an arrangement for the storage of various crops 
if they must all be stored in one room. This arrangement aids, as far 
as possible under such conditions, in taking care of the temperature 
and humidity requirements of various crops. 

Outside vegetable cellar connected with basement.-It is often 
feasible to construct a small cave or special underground vegetable 
cellar outside the basement but connected with it. This is often placed 
under a porch. Properly constructed, such a cellar provides satisfactory 
storage. 
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In such a cellar, the doors should be double-boarded with building 
paper insulation between the boards. Ventilators should be provided 
with board covers that can be removed or put on according to the 
weather. In extremely cold weather, ventilators may be stuffed with 
burlap or hay. \Nalls and ceiling should be made of concrete or some 
other permanent material. The floor may be of dirt or concrete. 
Ventilators should be 5 to 6 inches square, inside measurements. 

Home vegetable storage suggestions.-Root crops may be stored 
in moist sand, sphagnum moss, or peat. Cut tops of root crops from 
0 to ;Y.4 of an inch above the root. A void rapid changes in temper­
ature and humidity in the storage cellar. An even temperature and 
humidity give the best results. 

Plant crops so that they will be ready for storage just before the 
fall frosts begin. Late maturing varieties often give the best results. 

Onions should be thoroly matured, cured, and dried, before storing 
and should not be piled more than 5 or 6 layers deep. 

Onions and potatoes should be stored in slatted crates, bins, or on 
shelves, to insure good ventilation. 

Keep popcorn in out-door storage. An unheated vestibule, summer 
kitchen, or attic often answers the purpose. If kept in the house, pop­
corn gets too dry to pop well, and, if kept in the cellar, too moist. 

An attic or a furnace-room often provides a good place for squash 
and pumpkins. The temperature should not go below freezing, how­
eYer, and general storage is usually too moist and cool for them. 
Beans, peas. onions, and popcorn may also be stored in an attic. 

Tomatoes can be kept for some time by hanging the fruit-bearing 
Yines in the cellar just before frost, and by picking the fruits as they 
mature; or the larger green or partly ripened fruits may be picked m 
the field, wrapped in paper, and stored on shelves. 

Most vegetables must be protected from actual freezing. 
Sprinkle the floor of the cellar occasionally-oftener with concrete 

than dirt floors-to keep up the humidity of the air. 
From 60 to 80 square inches of flue area should be provided for 

the ventilation of each 1000 cubic feet of storage space up to 5000. 
For greater capacity, the flue area per 1000 cubic feet of space can be 
reduced somewhat. 

Sort stored crops occasionally during the winter. Remove all un­
sound or decaying vegetables, as decay often spreads very rapidly. 

Treat beans and peas for weevils before storing, by using the car­
bon disulphide treatment f!lready mentioned, by heating the seed at 
from 120 to 145° F. for 5 to 6 hours, or by storing the seed at 32° F. 
or slightly lower. 
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Milk, butter, and similar products absorb vegetable odors and 
should not be kept in a vegetable storage cellar. 

Herb storage.-At least a few herbs should be available for 
winter as well as summer use to insure a diversity in the flavoring 
of various dishes. They are fairly easy to store. 

Herbs grown for their foliage should be cut when they are in full 
growth but before they become too woody. Cut the plants off near 
the ground, tie in bunches and hang in a cool, dry place to dry, like 
an attic. They may be kept in this condition, or, after thoroly drying, 
the leaves may be placed in jars. If the jars are covered tightly, the 
herbs will retain their aroma for a long time. 

Species grown for seed should be allowed to ripen before harvest­
ing. The plants should be cut just before the seeds are ready to fa.ll, 
hung up in a shed until the seeds are dry, then threshed. The seed may 
be stored in jars. 

Table 7 gives a list of the most common herbs. Those marked 
with an asterisk are, perhaps, the most important for culinary purposes. 

Herbs grown for foliage: 

Table 7 

Common Herbs 

Annual: Sweet Basil*, summer savory*, sweet marjoram, borage*, parsley*, saffron* 
Perrenial: Sage*, thyme*, peppermint*, spearmint, hyssop, catnip, pennyroyal, rose· 

mary, horehound, winter savory, tansy, wormwood. tarragon 
Herbs grown for both seed and foliage: 

Anr:ual: Anise*, Caraway*, dill*, fennel* 
Herbs grown for seed only: 

Annual: Coriander 

Fresh home vegetables in winter.-Certain vegetables may be 
kept available for use in the home in the fresh state by fairly simple 
forcing methods. Chicory, which is a good salad crop if properly 
grown and blanched, can be utilized in this manner. 

Sow seed in the garden in the spring. In the fall, select long 
straight roots having a single crown, cut leaves 10 inches above root, 
store in a cool place where they will remain dormant until needed. 
At intervals, so as to provide a succession of harvests, plant the roots 
close together in boxes. Cover the crown to a depth of 6 to 8 inches 
with fine soil, sand, or peat, and keep in a semi-clark or dark place. 
Keep moist, but not too wet, at a temperature of from 55 to 60° F. 
Heads are produced in 3 to 4 weeks. 

Parsley, much prized for garnishing and often used in soups and 
salads, is easily kept throughout most of the winter. The plants are 
grown out of doors in the summer, dug up in the fall, and transplanted 
into pots. In transplanting, take a considerable part of the root system 
with the soil surrounding it and cut back the foliage by removmg 
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several of the outside leaves. The potted plant is then handled like 
any house plant. It not only serves its purpose as a vegetable but is 
ornamental as well. Chives, used for flavoring soups and salads, may 
be handled in much the same manner. 

Celery, while not forced, may often be stored in the cellar for a 
considerable time by placing green plants, that have been dug up with 
the roots and some soil attached, upright in narrow boxes not quite 
so deep as the plants are tall. Place a few inches of damp sand or soil 
about the roots. Pack plants fairly tight in the box. Water the soil 
often enough to prevent drying out, but do not wet the foliage or 
stalks of the plants. Celery requires cool, moist storage, with a fair 
circulation of air. 

Rhubarb may be forced in the home cellar. When plants are 
grown for forcing, 2-year-old roots are usually used, but older roots 
will give fair results. The roots to be forced are dug or plowed out 
just before the soil freezes in the fall and are left outside until they 
are thoroly frozen. Freezing two weeks at 20° F., followed by a 
dormant period of 4 weeks at 30° F., where temperatures can be con­
trolled, is an effective treatment. Roots left outside to freeze should 
be covered with a little soil or straw to prevent excessive water loss 
by evaporation. In forcing, the roots are placed close together on the 
floor and covered 2 to 3 inches above the crown with soil. Fine ashes 
or sand may be used, the function of the soil being mainly to supply 
moisture. The soil should be worked in thoroly about the rhizomes and 
kept moist, at a temperature of about 60° F. A place near the furnace 
often gives one about the desired temperature. The forcing is done in 
the clark, or, in subdued light, which may be maintained by placing paper 
over the windows. Plants will usually start to produce shoots in 3 or 
4 weeks and continue production for 4 or 5 weeks. Four or 5 large 
healthy roots will supply the needs of the average family. It is usually 
best to discard roots that have been used for forcing. 

Drying and canning.-Certain vegetables cannot be stored suc­
cessfully for any length of time, and sometimes storage facilities are 
not available in the home. Under such conditions, certain vegetable 
crops can well be made available for winter use by drying or canning. 

Corn, mature peas and beans, celery, parsley, chives, pumpkins, 
squash, and herbs may readily be dried. Succulent vegetables (those 
with a high water content) are more difficult to dry and are better 
canned. Drying may be clone in the sun, over the kitchen stove, or with 
specially prepared driers. A detailed description of the technic of dry­
ing vegetables is impractical here, but two bulletins on the subject are 
listed in the bibliography of this bulletin. 
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Asparagus, beans, beets, carrots, corn, green peas, pumpkin, and 
squash can be canned, and, if properly canned, will provide a product 
that compares favorably with the fresh material. Minnesota Special 
Bulletin 159 on the "Home Canning of Fruits and Vegetables" may 
be had by writing to the Bulletin Office, University Farm, St. Paul. 

FALL CARE OF THE GARDEN 

After the vegetables have been harvested, clean up and burn all 
garden refuse. Such material provides a fine place for insects and 
diseases to live over winter. It is also advisable, for the same reason, 
to burn the weeds around edges of the garden. After the clean-up, 
sow the area to rye or some other green manure crop that may be 
plowed or spaded under late in the fall or early in the spring. This 
improves the physical condition of the soil and aids in the prevention 
of blowing and washing. Fall plowing or spading is advisable, partic­
ularly for heavy soils. Apply the manure before plowing and allow 
the ground to lie rough through the winter. Fall plowing aids in im­
proving the soil structure, may help in the control of insects, aids in 
the conservation of moisture, and makes sure that the garden is ready 
for planting as soon as possible in the spring. If the manure is applied 
to plowed land, it should be well rotted and thoroly disked into the 
soil before planting. If the gardener plans to start plants in the house 
the following spring or to force plants during the winter, the soil 
should be obtained before the ground freezes, and stored where he 
can use it readily. 

COMMON INSECT PESTS OF THE 
VEGETABLE GARDEN! 

Attack the insects early! Destroy them before they destroy the 
plants! Insects not only cause a great loss by the mechanical destruc­
tion of plant parts but they are often carriers of diseases that may cause 
greater injury than the insects themselves. The control of insects and 
diseases is just as essential to efficient vegetable production as any 
other cultural operation. 

Insects may be divided into two classes according to the way they 
feed : 

1. Insects that suck the juices from the plant tissues. Some of the more 
important of these, from a vegetable grower's point of view, are aphids (plant 
lice), thrips, leaf hoppers, and the squash bug. They are controlled by the use 
of contact poisons, such as nicotine sulphate, pyrethrum extracts, miscible oils, 
or derrisol. 

1 Prepared with the aid and criticism of A. G. Ruggles, Professor of Entomology and 
Economic Zoology, University of :Minnesota. 
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2. Chewing or biting insects. These must be controlled, altho not all can be 
destroyed, with stomach poisons, such as calcium arsenate, lead arsenate, paris 
green, or hellebore. Among the more important of these vegetable pests are the 
cabbage worm, cucumber beetle, onion maggot, asparagus beetle, cabbage maggot, 
flea beetle, cut worm, Colorado beetle (potato bug), white grub, wireworm, corn­
ear worm, grasshopper, and tomato worm. 

Arsenical poisons and nicotine extracts are poisonous to man as well 
as insects. For this reason, such poisons as pyrethrum and derris com­
pounds, that are relatively non-poisonous to man or birds, should be 
used on plants on which the poison comes in contact with an edible 
part that is not removed before eating. These include the leafy crops, 
tomatoes eaten without peeling, snap beans, sugar peas, beets used for 
greens, and other crops of a like nature. Greens and salad crops should 
never be treated with arsenicals or nicotine extracts (except free 
nicotine) in the home garden. Crops of which the fruit is the edible 
part may, for the sake of economy in spraying, be treated with these 
poisons until the fruiting parts form. After the fruits form, the in­
secticides non-poisonous to man should be used. Root crops and crops 
in which there is no danger that the spray residue will be eaten with 
the harvested products may be sprayed entirely with the common ar­
senical and nicotine compounds. Hellebore is a vegetable product con­
taining a poisonous alkaloid. It breaks down on exposure to weather 
conditions in from 7 to 10 days, and is, therefore, safer to use than 
arsenicals, if the period between spraying and consumption is long 
enough. Pyrethrum, derris and hellebore compounds are found on the 
market under a number of different brands, with each of which definite 
instructions for use are given. The gardener should follow instructions 
given on the package. 

The various poisons are applied either as dusts or sprays, and 
the plants should be well covered. Use arsenical and copper sulphate 
dusts during calm weather, if possible, and when the clew is on the 
plants. Nicotine dusts, when used alone, should be applied during the 
heat of the day. Sulphur dusts should be a1)plied when the plant is 
dry. 

In addition to the use of insecticides, good cultural practices will 
do much to aid in insect and disease control. Frequent cultivation, 
elimination of weeds, and plenty of water and fertility tend to produce 
strong, rapidly growing plants that are more resistant to insects and 
diseases than weaker plants. Fall plowing causes the destruction of 
many larvae and eggs. When a crop is harvested, remove the debris 
and burn, especially if destructive insects or diseases have been present 
during the growing season. This destroys many insects, larvae, and 
eggs, and also materials which provide a favorable breeding, hiding, 
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and over-wintering place for them. Crop rotation and the changing 
of the location of the garden, where it is possible, also aid in the 
control. 

Cutworms.-Cutworms early in the spring attack many vege­
tables and cut off the stems near or at the surface of the ground. They 
are particularly destructive to young transplants. The following mix­
ture has been found to be effective in their control: 

Bran .............. 1 quart 
Paris Green ....... 1 teaspoonful 
Molasses ........... )!,( teacup 
Water ............. Just enough to moisten 

Broadcast this, thoroly mixed but moist, around the plants, late in 
the evening. The insects feed at night. When transplanting, place a 
ring of the mixture around the plant, about one inch from it. Army 
worms may be controlled by the same treatment. Grasshoppers feed 
during the day. The same treatment is effective in their control, but 
it should be applied in the morning. 

Another method, sometimes used with transplants to prevent cut­
worm injury, is to wrap the stems, from the roots to the first leaves, 
with paper at the time of transplanting. 

Cabbage maggot.-The cabbage maggot bores into the larger 
roots and lower parts of the stem. \iVhen plants wilt badly during the 
heat of the clay in June, this type of injury is indicated altho certain 
diseases cause a similar effect. The worm attacks cabbage, cauliflower, 
turnips, radishes and other related crops. To control, dissolve one 
ounce of corrosive sublimate in warm water in a wooden or crockery 
container (metal containers must not be used), and dilute with water to 
a 10-gallon soluton. Be sure the corrosive sublimate is completely dis­
solved. Water each cabbage plant with about 0 cup of the solution, 
3 to 5 clays after setting, and give two more treatments at 10-day 
intervals. For radishes, water along the row at the time the bulb starts 
to form. One treatment often serves the purpose for radish. but it is 
sometimes advisable to treat them a second time in about a week 

Flea beetle.-Several species of flea beetles are sometimes very 
injurious, particularly to plants in the young or seedling stage. These 
are very active insects, about 1/16 inch long. The most troublesome 
species is shiny black. They eat minute holes in the leaves. and may 
cause the leaves, and sometimes the whole plant, to die. 

Spray with: OR Dust with: 
Co{)per sulphate 3 oz. Calcium arsenate 2 lb. 
\\'ater 3 gal. i\Ionohydrated copper 
Hydrated lime s oz. sulphate 2 lb. 
Calcium arsenate 1 to 2 oz. Hydrated lime 8 lb. 
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These are Bordeaux mixtures that can be prepared at home accord­
ing to the formulae or purchased already mixed. The dust is effective, 
but it is often difficult to obtain the monohydrated copper sulphate. 
Dusting with a mixture of 1 pound of calcium arsenate to 5 pounds of 
hydrated lime sometimes gives good results. The dusts should be 
thoroly mixed and applied in calm weather when the clew is still on 
the plants. 

Aphids.-Aphicls (plant lice) multiply very rapidly in ·warm 
weather, and attack most vegetable crops to some extent. They are 
particularly bad on cabbage and related crops and on peas. Infested 
plants should be treated ji.tst as soon as they appear. 

1. Spray thoroly with a solution of 1 gallon of water, I y,) teaspoons of 40 
per cent nicotine sulphate, and one ounce of soap, just as soon as the insects 
appear and about every 7 to 10 days thereafter. 

2. Dusting with a mix1ure containing 5 per cent nicotine sulphate is some-
times used. It should be clone in the heat of the clay. 

3. Pyrethrum sprays (Evergreen) are also good but are more expensiYe. 
4. Destroy all refuse in the fall. 

Cabbage worms.-Cabbage worms eat the leaves of the plant 
and often make the whole head unusable. They may be controlled by 
spraying with 2 pounds of calcium or lead arsenate to SO gallons of 
water, just as soon as the worms appear. Give later applications if 
necessary. By adding y; pint of nicotine sulphate to this solution, 
cabbage worms and aphids may be controlled at the same time. \Vhen 
the plants are approaching maturity, use pyrethrum or derris com­
pounds to avoid any possible danger of poisoning the plctnt for food. 

Leaf hopper.-Leaf hoppers, small insects that may be identified 
by their peculiar method of jumping sideways, may attack beans, beets, 
celery, dill, peas, and other crops, and are particularly harmful to 
potatoes. 

1. Spray with a solution of 4 pounds copper sulphate, 5 pounds hydrated lime, 
and SO gallons of water. This is a Bordeaux mixture, the method of preparation of 
which may be obtained upon request from the Bulletin Office, University Farm, 
St. Paul. This should be applied at a pressure of 200 pounds, where possible. 

2. Use a copper-lime dust containing 25 per cent monohydrated copper sul­
phate (difficult to obtain). This, if applied thoroly when there is plenty of clew 
on the plants, should give results very similar to those of the spray. 

Thrips.-Thrips are very small insects, difficult to see. Their 
presence is indicated by whitish blotches that show plainly on a leaf 
on which they have been feeding. A plant may become so badly in­
fes_tecl that it becomes entirely bleached, dries from the top clown, and 
dies. Thrips attack cabbages, beans, peas, etc., and are particularly 
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destructive to onions. Their control is difficult, but the following 
methods will aid somewhat : 

1. Spray as for aphids. 
2. Dust as for aphids. 
3. Plow in the fall, plant early, destroy refuse, and avoid planting near weed­

infested areas or areas in which winter onions are growing. 

Cucumber beetle.-The striped cucumber beetle, feeding on the 
vine crops, often kills young plants and causes serious damage to older 
plants. It also spreads bacterial wilt and cucumber mosaic diseases 
which may be very destructive, particularly to cucumbers. Control 
measures must be thoro. Control by dusting the plants, especially 
under the leaves, with a mixture of 1 pound of calcium arsenate to 19 
pounds of gypsum. Burned gypsum is most satisfactory. This should 
be thoroly mixed by rubbing through a fine screen several times, and 
applied as soon as the plants appear above ground. The plants should 
be kept covered with the mixture as long as beetles are present. In 
the home garden, the young plants are sometimes protected by screen­
ing. All refuse should be destroyed. 

Squash bug.-The squash bug, often called "stink bug," be­
cause of its offensive odor, is destructive on squash and pumpkins in 
particular, and is difficult to control. It is usually of no importance 
north of the twin cities. It is a sucking insect, and must be killed by a 
contact poison. Sprays strong enough to kill the adults, injure the 
plants. The young nymphs may be killed by spraying the stems and 
under sides of the leaves with a solution of one fluid ounce of 40 per 
cent nicotine sulphate to 3 gallons of soapy water. The mature bugs 
collect under old boards and can be killed by collecting from under 
such boards early in the morning and by dropping them in kerosene. 
After the squash crop is harvested, refuse should be burned. 

Squash borer.-The squash borer, which is the caterpillar of 
a moth, damages vine crops by boring into the stalks o~ leaf petioles, 
causing the stem to rot off near the surface of the ground. They are 
very difficult to control, but a large part of the damage may be pre­
vented by spraying 4 or 5 times, at weekly intervals, with a solution 
of 1.3 fluid ounces of 40 per cent nicotine sulphate to 1 gallon of 
water. Watch the plants for the eggs, which are reel, oval, about 1/25 
of an inch long, and deposited along the stem. Spray first about one 
week after the eggs are found. Usually only a space of 4 or 5 feet 
about the base of a plant needs to be sprayed, but the coverage should 
be very tboro in that area. In the home garden, borers may be located 
by the hole they make in the stem. If they are cut out ·with a thin­
hlaclecl knife, and the earth is heaped up over the wound carefully, 
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little InJury to the plant will result. Eggs may also be removed by 
hand. 

Horned tomato worm.-These large green worms, which reach 
a length of 3 or 4 inches when fully grown, feed on the foliage. In 
the home garden, hand picking is recommended. Parasites tend to hold 
the insects in control. Parasitized worms can be identified by the small 
white cocoons which are formed by the parasites on the outside of the 
the wom1's body. Do not kill parasitized worms. They are past in­
juring the plants. Destruction kills the parasites also. If tomatoes and 
eggplants are grown on a large scale and worms are numerous, spray 
as soon as the worms appear, with a solution of 1 pound of calcium 
arsenate to SO gallons of water, or dust with 1 part of calcium arsenate 
to S parts of hydrated lime. 

Stalk borer.-Stalk borers sometimes affect such plants as 
tomatoes, eggplants, potatoes, etc. Plants attacked tend to become 
yellowed and dwarfed, and they wilt during the heat of the day. If a 
stem is split open, a small yellow grub or grayish beetle is often. found. 
Poisons are ineffective. The only control methods are: 

1. Cut out and destroy infested stalks. 

2. Destroy ground-cherries and such weeds as horsenettle and burdock in 
and around the field. 

3. Burn margins of field in winter or fall. 

Asparagus beetle.-Asparagus beetles injure the edible product 
by eating holes or by depositing eggs on the spears, and by defoliating 
the older plants. Keeping the bed clean during the cutting season 
avoids the injury to a considerable extent. Cutting beds may be 
sprayed with non-poisonous pyrethrum compounds. Spray any plants 
left to grow during the cutting season, and all plants after the cutting 
season, with a solution of 2 pounds calcium or lead arsenate, 3 pounds 
soap, and SO gallons of water. Keeping plants thoroly covered with a 
dust mixture of 1 part calcium arsenate to 19 parts hydrated lime, is 
also effective. 

Colorado potato beetle.~The potato bug, besides being a pest 
on potatoes, often attacks tomatoes, and sometimes completely defoliates 
eggplants. Spray the plants with a solution of 4 pounds stone lime or 
6 pounds hydrated lime, 4 pounds copper sulphate, and SO gallons of 
water, plus 10 pounds calcium or lead arsenate. Apply just before, 
or as soon as, the eggs hatch. The young bugs do the greatest damage. 
The blister beetle, sometimes called "old-fashioned potato bug," is 
controlled by the same treatment. Dusting with a mixture of 1 pound 
calcium or lead arsenate and 19 pounds of hydrated lime is also effec­
tive. 
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White grubs.-White grubs, the larvae of the June bug or May 
beetle, attack the roots of many vegetable crops. In general, they have 
a 3-year cycle, doing the greatest injury in the third year. Great in­
jury is expected, for example, in 1936, 1939, etc. Poisons do not con­
trol the pest. Cultural methods aid somewhat : 

1. Plow and disk infested land before the middle of September. 
2. Use a short rotation of crops. The beetles prefer to lay their eggs in sod 

lands. 
3. Use clovers, alfalfa, sweet clover, or soybeans, in the rotations. Legumes 

appear to be distasteful to the grubs. 
4. If grubs are numerous at plowing time, or were abundant the preceding 

year, plant such crops as corn, potatoes, and beets on uninfested land, if possible. 
5. Allow chickens or hogs to run over the freshly plowed land. They will 

destroy a great many of the grubs. 

Garden slugs.-Slugs feed on the foliage of most vegetables, 
the roots of some, and on tomato fruits. Spray with a solution of 5 
pounds copper sulphate, 6 pounds hydrated lime, and SO gallons of 
water, to which has been added 2 pounds of calcium arsenate. A 
poisoned bran bait composed of 1 quart of bran, 1 teaspoonful Paris 
green, ~ teacup of molasses, and water enough to moisten, if broad­
cast about the plants, will get many of the slugs before they get to 
the plant. 

Corn-ear worms.-In many years in Minnesota corn-ear worm 
moths lay their eggs on the silks of corn, and the larvae eat their way 
into the ears where they destroy the kernels. In the home garden, 
they can be controlled fairly effectively by dusting the silks with a 
mixture of 3 parts of arsenate of lead to 1 part of flowers of sulphur, 
just as soon as the silks appear. Repeat at 3- to 5-day intervals during 
the ear-forming period. 
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COMMON DISEASES OF GARDEN VEGETABLES 

By J. G. LEACH2 

Very few plant diseases can be cured after they once appear in a 
crop. Plant disease control is largely a matter of prevention and any 
control measure to be effective must be started early, before the dis­
ease becomes established. Often the control measures must be applied 
before the seed is planted and sometimes even earlier. 

The following is a short description of the most common diseases 
of garden vegetaLles in Minnesota, with brief directions for their con­
trol: 

Asparagus 

Rust.-Rust is the only disease that ever causes much damage 
on asparagus in Minnesota, and, since the growth of the rust-resistant 
varieties has become general, the disease has become rare. On suscep­
tible varieties, the typical red rust pustules may develop abundantly on 
all the above-ground parts, and so weaken them that the yield of sprouts 
the following season will be greatly decreased. The rust fungus lives 
over winter on the old stal'ks and is ready to infect the new sprouts 
when they are permitted to grow. Careful collection and burning of 
old stalks in the fall will tend to reduce the amount of rust. The best 
control measure, however, is to grow rust-proof varieties such as the 
Mary or Martha Washington. 

Beans 

Anthracnose.-Anthracnose or pod-spot is a common disease 
of beans, but is destructive only in seasons with abundant rainfall. It 
may be recognized by the brown sunken spots, with pink sticky masses 
of spores, on the pods. The disease is caused by a fungus that lives 
from year to year in infected seed. The best control measure is to 
select enough healthy pods, with no spots, to furnish seed for the next 
year's crop. It is absolutely necessary to select healthy pods, because 
infected seeds after they are threshed cannot be detected. Because the 
fungus may survive for a short time on the dead stalks, it is desirable 
to avoid growing beans on the same soil two years in succession. If 
beans are cultivated or picked whil~ the plants are wet, the disease will 
be spread from plant to plant. . 

Bacterial blight.-Several bacterial diseases of beans, more or 
less similar in nature, are prevalent in Minnesota every year and often 
do a great deal of damage. All cause spotting and dying of the leaves 
and blemishes on the pods. On affected pods the blights are sometime> 

• Associate Professor of Plant Pathology, University of Minnesota. 
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confused with anthracnose. The spots caused by the bacterial blights 
are not sunken like those caused by anthracnose, and they are less regu­
lar in outline. A yellow or translucent area is often present about the 
water-soaked blotches caused by the bacterial diseases. The bacteria 
causing these diseases are also carried over in infected seed. The only 
practical control measure consists in planting disease-free seed. Such 
seed may be obtained by pod selection as recommended in the control of 
anthracnose. Crop rotation should be practiced and the plants should 
not be cultivated when they are wet. 

Mosaic.-Mosaic, a common and often destructive disease of 
beans in Minnesota, causes small stunted plants, with pale green, mot­
tled leaves, which set very little fruit. It is a virus disease spread from 
plant to plant by plant lice and is also seed-transmitted. Often plants 
that appear healthy may be lightly affected and may produce infected 
seed. Careful seed selection from healthy plants is the most practical 
control measure. One variety of the white pea-bean type, namely 
Michigan Robust, is resistant to mosaic. Where this variety will meet 
the needs of the grower, mosaic need not be a factor. 

Rust.-Rust, tho often present on beans in Minnesota, is rarely 
very destructive. Brown rust pustules are found on leaves, stems, and 
pods, and may reduce the yield of marketable pods. The rust fungus 
lives over winter on the dead plants, and control depends on the effec­
tive removal and burning of all old plants in the fall and on the rota­
tion of crops. 

Beets 

None of the common beet diseases are sufficiently destructive in the 
Minnesota home garden to justify any specific control measures. 

Cabbage 

Black-rot.-Black-rot is one of the most common diseases of 
cabbage in Minnesota. It is caused by bacteria that are carried in the 
seed and that may also live over winter in the soil of the seed bed. 
Plants affected with black-rot are stunted, and the leaves turn yellow 
and fall off. Badly affected plants may be killed in the seedling stage. 
Some lightly affected plants may survive, but they will rarely form 
marketable heads. 

Black-rot is difficult to control, and seed treatment is advised. The 
most practical seed treatment for the grower is the mercuric chloride. 
Using mercuric chloride tablets that may be obtained from any drug 
store, make up a solution of 1-1000 strength. Tie the seed in a loose 
cheesecloth bag and immerse in the solution for 30 minutes, taking care 
to expel all of the air from the bag so that all of the seed will get vvet. 
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Then remove the bag of seed and rinse thoroly in clean water. Spread 
the seed out in a warm place and let them dry. They are then ready 
for planting. 

Since bacteria may survive in the seed-bed soil, it is advisable to 
use clean soil as often as possible, or to sterilize the seed-bed soil be­
fore it is used for cabbage a second time. 

Under moist conditions black-rot will spread rapidly from plant to 
plant in the seed bed, altho the infected plants will not show symptoms 
until they are planted in the field. It is, therefore, advisable to give 
the plants as much ventilation as possible in the seed bed, so that drops 
of moisture will not stand on the surface of the plants. Watering the 
seedlings at frequent intervals with a solution of Semesan according to 
directions on the container is also recommended. 

Different lots of seed vary greatly as to the amount of black-rot in­
fection. A survey has shown that seed grown in arid, irrigated regions 
such as the Skagit Valley of Washington State are less likely to be in­
fected than those grown in regions of heavier rainfall. ·whenever pos­
sible, seed from this region should be obtained. 

Yellows or cabbage wilt.-Yellows, or cabbage wilt, has be­
come very prevalent in Minnesota during the last three hot and dry 
summers. The disease, often confused with black-rot, is caused by a 
fungus that lives from year to year in the soil. It is not transmitted 
in the seed. Plants affected with yellows are stunted, the leaves turn 
yellow and drop off, and the plants often die before a head is formed. 
The only control measure is to grow the yellows-resistant varieties. A 
half dozen or more varieties including early, mid-season, and late types 
are available and are handled by most seed dealers. These varieties will 
give a good crop on infected soil where the old varieties will be a com­
plete failure. Where yellows has once made its appearance only the 
resistant varieties should be grown. 

Blackleg.-Blackleg is caused by a seed-borne fungus that may 
also live over winter in the seed bed. The fungus attacks the roots and 
the lower parts of the stem, causing a dry rot, and may also cause spot­
ting of the leaves. Seed treatment and the use of clean soil in the seed 
beds as recommended for the control of cabbage black-rot are advised. 
Watering with Semesan and ample ventilation of the beds is also rec­
ommended. 

Club-root.-Club-root, rapidly becoming established in Min­
nesota, is caused by a ~lime mold that lives from year to year in the 
soil, thrives best in a low moist soil, and is often found in low places 
in a field while the higher ground remains free. It causes large swellings 
on the roots, resulting in stunted growth and small worthless heads. 
Affected roots are often decayed by a bacterial rot in mid-season, caus-
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ing the death of the plant. It is spread by cultivating tools or on the 
feet of animals and may be introduced into new localities by planting 
infected seedlings. For this reason, it is recommended that, if possible, 
a grower should produce his own plants from seed. Infected seedlings 
can not always be detected by examination. If any root swellings in­
dicating club-root are found in a lot of seedlings, it would be unwise 
to plant any of the seedlings, altho they might show no symptoms at 
the time. 

Where club-root has become established in the soil, heavy losses 
may be avoided by applying hydrated lime to the infected soil at the 
rate of 25 pounds per square rod, and by rotating crops so as to avoid 
growing cabbage or other cruciferous crops on the affected soil fo1 
several years. 

Celery 

Late blight.-Late blight is the most common and destructive 
disease of celery in Minnesota. It is caused by a fungus that is often 
carried in and on the seed, but that also commonly survives in the re­
mains of celery plants in the field and seed bed. The disease is favored 
by rainy weather but may be destructive in dry weather if overhead 
irrigation is extensively used. It can be controlled effectively by spray­
ing with Bordeaux mixture or dusting with copper-lime dust. Two or 
three applications must be made in the seed bed while the plants are very 
small, followed by four or five in the field. 

Yellows.-Yellows is a fungus disease. It stunts the plants 
and causes them to turn yellow early in the season. Often the crown 
will be internally rotted with a brick-red decay. The fungus lives in 
the soil, and once the soil is infected, it is always "celery sick." The 
green varieties are resistant and will produce a good crop. The Michi­
gan Agricultural Experiment Station has recently introduced a new 
variety, 'known as Michigan Golden, highly resistant to yellows. This 
variety was tested on a small scale in Minnesota in 1934, and was found 
to be highly satisfactory. Celery growers who have had trouble with 
celery yellows should get seed of this variety and grow it exclusively. 
Growers who do not have yellows in their fields should never buy plants 
hut should always grow their own. 

Cucurbits (Cucumbers, Muskmelons, Squash, etc.) 

Mosaic.-Mosaic of cucurhits, the most destructive disease of 
cucumbers. is also common on other cucurbits, and affects many weeds. 
It is a so-called virus disease and is very difficult to control. It is rarely 
seed-transmitted, but commonly survives the winter in the roots of in­
fected perennial weeds. In the spring it is spread by insects from the 
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new growth on weeds to the young cucurbits. It stunts the plants, and 
gives the leaves a mottled appearance, with light and dark green areas, 
especially notable at the tips of the new growth. Older leaves may turn 
brown and dry up. The fruits are small and distorted. 

The disease is very difficult to control. Where cucurbits are grown 
intensively, the perennial weeds become infected and the disease is 
very prevalent. Cucurbits grown in isolated places are seldom affected. 
The eradication of all perennial weeds such as milkweed and night­
shade, as well as the annual wild cucumber in the vicinity of cucumber 
fields, is said to give good results. 

Bacterial wilt.-Bacterial wilt, common on cucurbits in Minne­
sota, causes a slow wilting of the plants. The bacteria live in the water­
conducting vessels of the stem and cut off its water supply. They enter 
the plant through the feeding wounds made by cucumber beetles. The 
beetles constitute the only known means of spreading the disease. The 
bacteria also survive the winter in the bodies of the over-wintering 
insects. For these reasons the only control of the disease lies in the 
control of the cucumber beetle. This is best accomplished by dusting 
the young plants with a mixture of 1 part calcium arsenate to 19 parts 
of gypsum. The plants should be kept well covered with dust until the 
runners are several feet long. 

Anthracnose.-Anthracnose is common on cucurbits in wet 
years or when overhead irrigation is used excessively. It is caused by 
a fungus that forms small spots on the leaf veins and larger brown 
sunken spots with pink centers on the fruit. Where the disease is 
present, it is advisable to avoid overhead irrigation, and to spray the 
plants at frequent intervals with bordeaux mixture. The fungus spores 
are often carried on the seed, so that seed should be disinfected with a 
mercuric chloride solution. The seed are soaked for ten minutes in a 
solution of mercuric chloride ( 1 to 1000), then washed in clean 
water, and spread out to dry. 

Angular leaf spot.-This is a bacterial disease, often injurious 
to cucumbers. It causes angular spots on the leaves and irregular 
roundish spots on the fruits. It is most severe in wet weather or when 
overhead irrigation is used. The bacteria are seed-borne almost en­
tirely, and seed should be treated as for anthracnose. 

Muskmelon wilt.-Muskmelon wilt is a destructive fungus dis­
ease, known only in Minnesota. It was first observed in 1931 in 
Hennepin County, where a loss as high as 90 per cent was caused in 
several large fields. Observations since 1931 show that it is slowly 
spreading. The fungus lives indefinitely in the soil and may kill musk­
melon. plants at any stage of growth from seedling to mature plants. 
Affected plants wilt and die within a few days, and often show long 



THE HOME VEGETABLE GARDEN 55 

brown streaks along the stem in the early stages. The disease affects 
muskmelons only, and may be introduced into new fields by infected 
dirt adhering to tools or the feet of animals, or may be introduced on 
seed from infected fruits. Seed should be treated as recommended for 
anthracnose as a precaution against introduction of the disease on the 
seed. Attempts are being made to select wilt-resistant varieties, but none 
are yet available. 

Peas 

Root rot.-Root rot is the most common disease of garden peas. 
It is caused by several different fungi that live in the soil. The fungi 
attack the roots most readily when the soil is excessively wet. Con­
tinued growth of peas on the same soil favors the development of root 
rot. Rotation of crops and the planting of peas in the better-drained 
soils are the only control measures recommended. 

Wilt.-Wilt of peas, common in Minnesota, resembles root rot 
in some respects, but it is caused by different fungi. Some varieties of 
peas are more resistant to wilt than others, and where wilt is present 
in the soil much loss may be prevented by growing the more resistant 
vaneties. Of the varieties commonly grown in Minnesota, Early 
Dwarf Telephone, Alderman, Potlatch, Melting Sugar, and Giant But­
ter are said to be most resistant. 

Potatoes 

Hopper burn.-Hopper burn, the most destructive disease of 
potatoes in Minnesota, is caused by the feeding punctures of a small 
insect known as the potato leaf hopper. Affected plants are stunted. 
The leaves curl back along the mid-rib and then turn brown and die 
at the tips and along the margins. Yields are often reduced by more 
than 25 per cent when the insects are abundant. Control consists in 
thoro spraying with Bordeaux mixture. 

Late blight.-Late blight, a very destructive fungus disease, 
is present in small quantities nearly every year in northeastern Min­
nesota. Only in very rainy seasons is it present elsewhere in the state. 
It kills the leaves of plants almost over night, as if killed by frost. 
It also infects the tubers, causing them to rot in the soil or in storage. 
It can be controlled by spraying with Bordeaux mixture. In wet years, 
potatoes should be sprayed frequently in late summer. 

Early blight.-Early blight, a fungus disease, causes circular 
hrown spots on the leaves and sometimes also on tubers. Spraying 
with Bordeaux mixture as for hopper burn will control early blight. 

Dry stem-rot.-Dry stem-rot, often called "Rhizoctonia," a 
fungus disease, causes a reddish brown rot on the stems and forms 
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rough black growths on the surface of the tubers. The fungus lives 
in the soil, but is also carried on the tubers in the form of the black 
growths (sclerotia) on the surface. Much loss can be prevented by dis­
infecting tubers, before planting, with standard treatments. Mercurnol 
(acid mercury dip) and Semesan Bel are two easily applied treatments. 

Blackleg.-Blackleg, a bacterial disease, causes a soft wet rot 
of the seed pieces and the stems. The bacteria may live in the soil 
and may infect whenever the soil is too wet. They are also spread by 
the seed-corn maggot, and when these insects are abundant blackleg 
may also be very prevalent. Control is difficult, but much can be done 
by care of the seed before planting. Only good vigorous seed should 
be planted, and they should be treated as for the control of dry stem­
rot. The tubers should· be planted as soon as possible after cutting. 
Leaving cut seed around for several days before planting promotes 
blackleg. 

Scab.-Scab, the most universal potato disease, is caused by a 
fungus that lives in the soil and that is also carried on infected tubers. 
Its development depends much on soil conditions and is difficult to 
control. Alkaline soils favor scab, so that the application of lime or 
wood ashes to potato fields should be avoided. Heavy applications of 
manure to the soil just preceding a potato crop should also be avoided. 
On soils where scab is serious, the fairly resistant varieties, Russet 
Rural or Russet Burbank, should be grown. 

Virus diseases.-The virus diseases of potatoes constitute a 
group that causes an average of 5 to 10 per cent loss every year. They 
are spread· by insects and are transmitted through infected tubers. If 
a plant is infected, all the plants grown from its tubers will be infected. 
The diseases cause the so-called "running out" of potatoes. The only 
way to avoid losses from virus diseases is to plant healthy seed. It is 
impractical for most growers to keep their seed stock healthy. Certified 
seed, produced by experienced growers, sells for a slight premium over 
ordinary seed stock, but the increased yield of first quality potatoes 
more than pays for the investment. All home gardeners should buy 
only certified seed stock. 

Sweet Corn 

Seedling blight.-Seedling bligi:1t is troublesome in sweet corn 
when the seed must germinate in cold wet soil. It is caused by several 
different fungi that commonly live in the soil but may also be carried 
in infected seed. These fungi are ordinarily able to injure the seedling 
only when it is growing in soil that is too wet and cold. Experiments 
have shown that dusting the seed with Semesan Jr., at the rate of 
2 to 3 ·ounces to each bushel of seed, will protect the seed during the 
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critical period, and greatly increase the stands in unfavorable weather. 
The cost of the treatment is very small, and all sweet-corn seed should 
be dusted before planting. 

Smut.-Smut, a very destructive disease of sweet corn, is dif­
ficult to control. Applications of barnyard manure before planting 
sweet corn are especially conducive to smut. The smut fungus will 
grow in the manure and produce millions of spores that infect the 
young corn plants. The common practice of removing smutted stalks 
and feeding them to livestock should be discouraged. Such stalks 
should be removed and burned as soon as the smut is evident. A new 
variety produced by the Minnesota Agricultural Experiment Station, 
known as Minhybrid 202, is more resistant to smut than the older 
varieties. 

Tomatoes 

Blossom-end rot.-Blossom-end rot, one of the most common 
diseases of tomatoes in Minnesota, is a non-parasitic disease. The fruit 
decays at the blossom end or point. The disease is caused by excessive 
transpiration or loss of water following abrupt changes from moist to 
dry weather. It is worse in light soils of poor water-holding capacity, 
or in clay soils that tend to bake, and is induced by excessive fertiliza­
tion with nitrogen. In dry seasons, the periodic applications of water, 
permitting wide fluctuations in the water supply, greatly increase blos­
som-end rot. Good cultivation and the maintenance of a uniform soil 
moisture are the only practical control measures. 

Leaf spot.-Leaf spot is a fungus trouble, pr.evalent in rainy 
weather only. It rarely causes much damage. When it is very pre­
valent it may be advisable to spray several times with Bordeaux mix­
ture. 

Mosaic.-Mosaic, common on tomatoes, causes a mottled and 
light green color of the leaves and often stunts the plants and reduces 
the yield. It may be spread from plant to plant by sucking insects 
and also by man while cultivating or pruning the plants. It may affect 
many other plants, including wild perennial weeds. It is thought to 
live over winter in the roots of such plants. Eradication of all peren­
nial weeds in the vicinity of tomato fields and seed beds is recommended. 
The early recognition of the disease and the removal of affected plants 
will often prevent its spread. 

Miscellaneous Seedlings 

Damping-off.-Damping-off is a destructive fungus disease 
affecting all kinds of herbaceous seedlings. The fungi live in the soil 
and cause a rot of the young stems at the ground line. Affected plants 
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wilt, fall flat on the ground, and then die and dry up. The di ease is 
favored by wet oil and high humidity, also by insufficient unli ght and 
poor ventilation. The u e of new seed-bed soil, or complete soil terili ­
zation by beat, steam, or formaldehyde, is recommended, when uch 
measure are practicable. A formaldehyde dust, now on the market, 
gives very good results, when it is mixed with the soil just before the 
eeds a re planted, and should be used as directed by the manufacturer. 

Damping-off of many kinds of seedlings may be controlled to some 
extent by watering the plants in the seed bed with a solution of Seme an . 
Good ventilation hould be provided and excessive watering should be 
avo ided. The crowding of seedlings interferes with ventilation, and 
hould be avo ided. 

Sprays, Dusts, and Equipment 

A comparatively few poisons will meet mo t of the needs of the 
home gardener in his fi ght against insects and eli eases. Mo t poison 
used are highly injurious to man and livestock and should be kept in 
a safe place. Calcium arsenate, nicotine sulphate, Bordeaux mixture, 
Derri sol, corro ive sublimate and gypsum or hydrated lime will meet 
mo t requirements. 

Fig. 2 1. Small Dusters and S prayers fo r the H ome Ca rden 
1 and 2. Small hand duster s. 3. P ortable d uster. 4. Small hand pra yer or a tomizer. 

S. P ortable sprayer . (Note: 3 and S are most efficient and sat is factory.) 
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In the very small garden or in the absence of mechanical equip­
ment, the poisons may be applied by hand, and will give some measure 
of control. Dusts may be applied by shaking through cheesecloth or 
from a can with a perforated top. Poisons, in solution, may be applied 
with a whisk broom or sprinkling can. 

Pressure sprayers and mechanical dusters should be used if pos­
sible, as they give much more efficient control. Small portable sprayers 
and clusters, illustrated in Figure 21, can be obtained at a reasonable 
cost and are effective in insect and disease control. 

VEGETABLE EXHIBITION 

Exhibitions of vegetables at state and county fairs, and through 
the work of the 4-H clubs and high school agricultural classes, pro­
vide an incentive toward the production of higher quality vegetables, 
and may have, also, a decided influence in raising standards of pro­
duction for an entire community. 

Entry classes in these exhibitions are usually divided into three 
groups: 

1. Single specimens. In this class, the entry card usually calls for the largest 
single specimen of such vegetables as squash, melons, pumpkins, or cabbages. 
Only such points as are necessary to make a first-class specimen need be con­
sidered in making the selections. 

2. Group exhibits of a single variety or of a group of varieties of the same 
crop, such as onions. 

3. Collection of vegetables. In an exhibition of this nature, an exhibitor 
should have all the vegetables that are grown in the locality. 

In collecting vegetables for group or collection exhibits, a large 
sample should be selected at harvest time, with an ideal individual as 
a basis for selection. Store this sample and re-select the best for ex­
hibition at show-time, keeping the following points in mind. 

1. Specimens should be uniform in size, shape, color, and maturity, and in 
distinguishing features of the crop or variety. 

2. Each variety should be true to name and uniform for the characteristics 
of the variety. 

3. Sizes should be determined by the market demand and edible qualities. 
In general, average size is preferable to over-size in the individual specimen. 

4. The vegetables should be free from disease, insect injuries, mechanical in­
jmies, and growth cracks. The stems of eggplants and of the vine crops, ex­
cepting cucumbers and muskmelons, should be left on the fruit. Tomato stems 
should be removed. Cabbage should not be overtrimmed. Tap roots of the 
root crops should not be cut off. Usually, the vegetables should not be washed 
but may be brushed thoroly to remove dirt. 

5. All vegetables should be at as good a stage of edible maturity as possible 
and should not be wilted, over-ripe, or shriveled. 
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6. The vegetable collection should contain as many of the well known crops 
and varieties as possible. Some novelties and little known varieties add interest. 
Confine the exhibit to vegetables, obtaining the desired decorative effect by the 
use and proper arrangement of the vegetables themselves. The exhibit should be 
symmetrical, neat, devoid of superfluous materials, and well arranged, and the 
vegetables in it should be of high quality, uniform, and true to varietal type 
and name. 

7. If labels are permitted, it is advisable to label individual specimens, plates, 
trays, and the vegetables within a collection, with small, neat, attractive labels 
that are easy to read but not so conspicuous as to detract from the exhibits them­
selves. The labels should bear the true name of the variety. Containers should 
also be neat, clean, attractive, and inconspicuous. 

8. Score cards are often used in judging. These vary for different crops and 
varieties, but contain certain features that are common for nearly all. They may 
also vary to some extent to meet the rules of a particular show or the inclinations 
of a particular judge. The following score cards give some idea as to the things 
considered in judging. 

BEETS 

Single Variety 
Condition of exhibit* ............... . 
Varietal character* ................ . 
Uniformity of sample* ............ . 
Outer color . . . . . ................. . 
Flesh color ....................... . 
Flesh tendeJ•ness 

20 
IS 
10 
10 
10 
10 

Freedom from side roots............ 10 
Smoothness of surface . . . . . . . . . . . . . . 10 
Labeling• . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Collection of Varieties 
No. of varieties shown*. . . . . . . . . . . . . 20 
Condition of exhibit* . . . . . . . . . . . . . . 10 
Correct varietal forms* . . . . . . . . . . . I 0 
Size of roots . . . . . . . . . . . . . . . . . . . . . . 10 
Outer color . . . . . . . . . . . . . . . . . . . . . . . . I 0 
Flesh color . . . . . . . . . . . . . . . . . . . . . . . . 10 
Smoothness of surface . . . . . . . . . . . . . . 10 
Freedom from side roots............ 10 
Labeling• . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

* Features common to nearly all score cards. Other features are applicable to the 
particular crop. 

COLLECTION OF VEGETABLES 

Quality (Includes 1 to 5 as listed in ,points to be kept in mind in selection for exhibition) 40 
Attractive arrangement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Quantity (Number of crops and varieties included)..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

AVAILABLE BULLETINS 

The following material of interest to the vegetable gardener may 
be obtained from the Bulletin Department, University Farm, St. Paul. 

Bulletins 

Methods of supplying electric heat to hotbeds. Minn. Agr. Expt. Sta. Bull. 289. 
Mixing fertilizers on the farm. Minn. Agr. Expt. Sta. Bull. 147. 
Mulch paper in vegetable production. lvfinn. Agr. Expt. Sta. Bull. 298. 
Home canning of fruits and vegetables. Minn. Agr. Expt. Sta. Spec. Bull. 159. 
Insects infesting stored food products. Minn. Agr. Expt. Sta. Bull. 198. 
Blackleg of potatoes. Minn. Agr. Expt. Sta. Spec. Bull. 144. 

Circulars 

The home vegetable garden in dry weather. Minn. Agr. Expt. Sta. Ext. 
Circ. 47. 

The subsistence garden. Minn. Agr. Expt. Sta. Ext. Circ. 41. 
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Home vegetable storage. Minn. Agr. Expt. Sta. Ext. Circ. 43. 
Grasshopper control. Minn. Agr. Expt. Sta. Ext. Circ. 17. 
Dusting sweet-corn seed increases stand and yield. Minn. Agr. Expt. Sta. 

Circ. 39. 

Folders 

Vegetable garden insects and their control. Minn. Agr. Expt. Sta. Ext. 
Folder 32. 

Home-made Bordeaux mixtures. Minn. Agr. Expt. Sta. Ext. Folder 45. 
Acid mercury dip. A simplified treatment for seed potatoes. Minn. Agr. 

Expt. Sta. Ext. Folder 29. 

Mimeographed Material 

Onion maggot control. 
Striped cucumber beetle control. 
Mimeographed leaflets on the culture of each of the following crops: horse­

radish, head lettuce, cabbage, celery, carrot, cauliflower, turnip and rutabaga, 
rhubarb, onion, asparagus, potato, tomato, melon. 

The following farmer's bulletins may be obtained from the Office 
of Information, United States Department of Agriculture, Washington, 
D.C., or from your congressman. 
Asparagus growing ................................... Farmers Bull. No. 1646 
Celery growing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1269 
Popcorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1679 
Cucumber growing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1563 
Growing cucumbers for pickling...................... 1620 
Lettuce growing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1609 
Onion culture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354 
Muskmelons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1468 
How to grow an acre of potatoes........ . . . . . . . . . . . . 1190 
Production of late or main crop potatoes............. 1064 
Sweet potato growing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 999 
Tomatoes as a truck crop....... . . . . . . . . . . . . . . . . . . . . . 1338 
Watermelons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1394 
Mushroom culture for amateurs........ . . . . . . . . . . . . . . . 1587 
Vegetable seeds for the home and market garden....... 1390 
Practical information for beginners in irrigation........ 864 
Pumping from wells for irrigation.................... 1404 
Home storage of vegetables. . . . . . . . . . . . . . . . . . . . . . . . . . . 879 
Canning fruits and vegetables at home................ 1741 
Farm and home drying of fruits and vegetables. . . . . . . . 984 
Making fermented pickles . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1438 
Diseases and insects of garden vegetables....... . . . . . . 1371 
The farm garden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1673 
Cabbage seed treatment ................................... Dept. Circ. No. 311 
Horticultural exhibitions .................................. Misc. Publ. No. 85 
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Asparagus ....................................... 6, 8, 11, 12, 14, 33, 43, 48, SO, 61 

Beans ........ 4,6,8, 11, 12, 14, 15, 16,22,23,28,29,33,34,35,39, 40,42,43,44,46,50 

Beets ................. .4, 6, 8, 11, 12, 14, IS, 16, 23, 33, 34, 35, 39, 40, 43, 44, 46, 51, 60 

Broccoli ............................................... 8, 11, 12, 21, 23, 28, 33,44 

Brussels Sprouts ...................................... 8, 11, 12, 21, 23, 28, 33,44 

Cabbage ........ 4,8, 11, 12, 14, 15, 16,21,23,28,33,34,35,39,44,45,46,51,59,61,62 

Carrots ......................... 4,6,8, 11, 12, 14, 15, 16,23,33,3~35,39,40,43,61 

Cauliflower ...................................... 8, 11, 12, 21, 23, 28, 33, 44, 45, 61 

Celeriac ................................................................. 8, 12 

Celery .................................... 8, 11, 12, 21, 23, 28, 34, 42, 44, 46, 53, 61 

Chard ................................................... .4, 6, 8, 11, 12, 14, 15,33 

Chicory .................................................................. 8, 41 

Chives ........................................................ 6, 8, 11, 15, 16,42 

Collards ........................................................... 8, 15, 23,33 

Corn, Sweet ............................... .4, 8, 11, 12, 14, 28, 29, 33, 42, 43, 49, SG 

Corn, Pop ................................................ 8, 11, 28, 35. 39, 40.61 

Cress ........................................................... 8, 11, 15, 16,33 

Cucumber ........................... .4, 6, 8, 11, 12, 14, 21, 23, 28, 29, 33, 47, 53,61 

Dill ....................................................................... 46 

Eggpl~nt ............... : . .......................... 8, 11, 12, 14, 21, 23, 28, 33,48 

Endive ................................................................ 8, 12,1u 

Garlic ..................................................................... 23 

Herbs ....................................................... 6, II, 15, 16, 41,42 

Horseradish ............................................... 6, 8, 11, 12, 15, 16,61 

Kale ........................................................ 8, 11, 12, 15, 33,34 

Kohl-rabi .............................................. 8, 11, 12, 14, 15, 21, 23,33 

Leek ................................................................. 8, 11,12 

Lettuce ............................... 4, 6, 8, 11, 12, 14, 15, 16, 21, 23, 28, 33, 44, 61 

Muskmelon ........................... 5, 8, 11, 13, 14, 21, 23, 28, 29, 34, 47, 53, 59,61 

Mustard .............................................................. 8, 11,33 

Okra ................................................................. 8, 11,21 

Onion ........................... 4, 6, 8, 11, 13, 14, 15, 16, 21, 23, 33, 34, 35, 39, 40, 61 

Parsley ............................................. 6, 8, 11, 13, 14, 16, 33, 41, 42 

Parsnips ...................................... 4, 8, 11, 13, 14, 23, 33, 34, 35, 39,40 

Peas ................ 4, 6, 8, 11, 13, 14, 15, 16, 23, 28, 33, 34, 35, 39, 40, 42, 43, 44, 46,55 

Peppers ............................................... 8, 11, 1~ 14, 16,21,2&33 

Potato, Irish ...................... .4, 6, 8, 11, 13, 14, 27, 33, 35, 39, 40, 46, 48, 55,61 

Potato, Sweet ..................................................... 8, 11, 13, 61 

Pumpkin ....................... 6, 8, 11, 13, 14, 21, 23, 28, 34, 35, 39, 40, 42, 43, 47,59 
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Radish ........................................... .4, 6, 8, 11, 13, 14, 15, 16, 23, 45 

Rhubarb ....................................... 4,6,8, 11, 13, 14, 15, 16,33,4~61 

Rutabaga ................................ 4, 8, 11, 13, 14, 15, 23, 33, 34, 35, 39, 40,61 

Salsify .......................................... 8, 11, 13, 14, 16, 33, 34, 35, 39,40 

Shallots .................................................................... 8 

Spinach .............................................. 4, 6, 8, 11, 13, 14, 15, 16, 33 

Spinach, New Zealand .................................... .4, 8, 11, 13, 14, 23,33 

Squash ................... 4, 6, 8, 11, 13, 14, 21, 23, 28, 34, 35, 39, 40, 42, 43, 47, 53,59 

Tomatoes ........... 4,6,8, 11, 13, 14, IS, 16,21,23,28,33,35,39,40,44,48,49,57,61 

Turnips ................................ 8, 11, 13, 14, 15, 23, 33, 34, 35, 39, 40, 45,61 

Watermelons .............................. 6, 8, 11, 13, 14, 21, 23, 28, 29, 47, 53,59 

* Certain crops listed here as being on a certain page are included on that page in certain 
groups such as root crops, cabbage group, greens, salads, etc., and are not listed individually 
in all cases. 


