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LEON C. SNYDER 

The vegetable garden should be a family project where all 
members of the family participate both in the growing and pro
cessing of the crop. With proper care a vegetable garden of one
third to one-half acre size can be made to produce the entire 
vegetable requirements for a family of five. 

At present prices, the family of five will spend well over $1,000 
per year for food. In a well-planned diet, vegetables and fruits 
that can be grown in Minnesota will make up over one-fourth of 
the cost. A saving to the family budget of between $250 and $300 
is thus possible on as little as half an acre. 

Vegetables not only supply needed vitamins and minerals but 
also add zest, color, and interest to the diet. They also serve as 
important sources of proteins, starches, and sugars. Even though 
fresh vegetables can be purchased from the local grocery, it is 
doubtful whether those purchased ever have the quality of home
grown vegetables. 

Given a part in the planning and care of the garden, the child
ren will acquire a liking for vegetables that they might never 
acquire if forced to eat them because "they are good for you." 

Above all, gardening can be fun. Business people. will get the 
needed exercise and will make new and lasting friendships as a 
result of their garden activities. Few people who really learn the 
art of gardening ever abandon this form of recreation and 
relaxation. 

SELECTING THE SITE 

Several things should be considered 
in selecting the site for the vegetable 
garden. Proximity to the house is of 
prime importance since much time will 
be spent in going to and from the gar
den if it is far removed from the house. 
On the farm, consideration might be 
given to a small kitchen garden near 
the house with the main garden out in 
the field in a convenient location. The 
city gardener will probably have a 

small garden in his back yard. If addi
tional space is necessary, a vacant lot 
will be rented. If the distance to this 
vacant lot is such that the family car 
will be needed to get to and from the 
garden, then the soil and light condi
tions will be more important than dis
tance. 

The soil for the vegetable garden 
should preferably be a rich sandy loam. 
A heavy clay or sandy soil can be im
proved by the liberal use of organic 
matter to the point where these soils 
will make a good garden. 
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The land should be fairly level, since 
erosion is often severe on even a slight 
slope. If it is necessary to have the 
garden on a slope, always run the rows 
on the contour. Drainage is also im
portant. Avoid low spots where water 
might stand; frost usually comes later 
in the spring and earlier in the fall on 
such sites. 

Wind protection is needed in parts of 
Minnesota. It is generally advisable to 
locate the farm garden within the 
farmstead shelter belt. In town suffi
cient protection is offered by the build
ings, shade trees, and shrub plantings. 

The question of shade is frequently 
overlooked. All of our garden vege
tables do best in full sunlight. Trees in 
or near the garden not only cast un
desired shade but also rob the soil of 
water and minerals needed by the 
vegetables. A safe rule to follow is to 
locate the garden where no part of it is 
closer than 50 feet from a large tree. In 
the back-yard garden in town or city 
this distance :may not be possible. In 
such cases prune up the lower branches 
to let the light in, and water when 
necessary. 

PLANNING THE GARDEN 

Time and money will be saved if a 
carefully thought-out plan is made dur
ing the winter months. Such a plan will 
enable one to make the best use of his 
land and order only the seeds needed 
for his garden. This plan need not be 
elaborate, but it should be accurate 
and drawn to scale. 

The first thing to do in making a 
plan is to make a list of the vegetables 
to be grown and the length of row 
needed for each. Such a list will be de
termined by the size of the garden and 
the likes and dislikes of the family. 
Table 1 gives a complete list and the 
approximate feet of row needed for 
vegetables for a family of five. In a 
small garden, only vegetables of high 
food value and those that give a large 

return from a limited space should be 
included. In a large garden a wider 
selection is possible. 

If power equipment is to be used, 
run the rows the long way of the 
garden. If the garden is to be hand 
cultivated, short rows may be an ad
vantage. 

In arranging the vegetables in the 
garden, the following factors should be 
considered: 

1. Group perennial vegetables such 
as asparagus and rhubarb along with 
small fruits on one side of the garden. 

2. Group the cool-season crops that 
can be planted early and the warm
season crops that are to be planted 
later. (See table 2, page 6, jo1· planting 
dates.) 

3. Place tall plants such as sweet 
corn and pole beans where they do not 
shade small plants. 

4. Plant vine crops, melons, squash, 
cucumbers, etc., along one side so that 
they can spread into fence row. 

5. Make provision for successive 
plantings of such crops as snap beans, 
radish, and sweet corn. 

6. Allow ample room for each vege
table to develop properly. (See plant
ing disotances in table 2.) 

7. Do not plant too much of such 
vegetables as chard, leaf lettuce, pars
ley, etc. 

With the above suggestions in mind, 
proceed to draw up your planting plan. 
Select a suitable scale, such as 1 inch :::: 
8 feet. Use a sheet of paper large 
enough for the scale selected. The fol
lowing plans are examples of A, a 
small garden, and B, a large garden, 
that may serve as a guide. Plan A is on 
page 8 and Plan B is on page 9. 

Let us proceed to develop Plan B. 
Referring to table 1, make a list of the 
vegetables you wish to grow. Put down 
the number of feet of row needed and 



Vegetable 

Table l. Variety and Seed-Order Chart 

Varieties 
Approximate 

Yield per 100 
Feet of Row 

Asparagus ..................................... ..Mary Washington* ....................................................................................................................... 40 pounds 

Bean, Snap (bush) ············· Yellow (Wax)-Pencil-Pod Black Wax* {
Green-Tendergreen, • Logan, • Stringless Green pod } 

. Round-Pod Kidney Wax* ........................................................................ 1-2 bushels 
Bean, Snap (pole) .................... Kentucky Wonder,* Kentucky Wonder Wax,* Blue Lake* ............................. . 
Bean, Dry Shell .......................... .Great Northern, Michelite, Red Kidney ................................................................................ 1h bushel 
Bean, Lima ................................. ...Jienderson Bush,* Henderson Green-seeded Bush,* Baby Potato, 

Fordhook Bush* ........................................................................................................................................... . 
Bean, Edible Soy ..........•... -..Bansei, • Giant Green • ............................................................................................................................. . 

Beet ·····································-···---_Detroit Dark Red,* Crosby's Egyptian, Early Wonder ..................................... .. 
Broccoli ...................•..................... .....Italian Green Sprouting* ............................................................................................................... . 

10 quarts 
(shelled) 
10 quarts 
(shelled) 
2 bushels 

40 heads 

Brussels Sprouts .................. -Long Island Improved ....................................................................................................................... 30 pounds 

Early ..................... _Golden Acre, Copenhagen Market ............................................................................................. 60 heads 
Cabbage 

Late ....................... ...Danish Ballhead, Ferry Short Stem Hollander, Flat Dutch, Mammoth 
Red Rock ......... .................................................................................................................................................... 40 heads 

Cabbage, Chinese ..................... Chihili .. ..................................................................................................................................................................... 25 heads 
Carrot ............................................... _Chantenay, • Danvers Half Long ................................................................................................ 2 bushels 
Cauliflower ............................... ..Early Snowball,* Super Snowball* .......................................................................................... 40 heads 

Celery ······································--{::::an;:~~E~~JJ;~~~~~~---~=-···················· .............................................. } 160 plants 

Feet of Row 
Amount Needed for 

Family of 5 to Order 

100 60 plants 

250 2 pounds 

250 2 pounds 
100 1 pound 

100 1/2 pound 

100 1 ounce 
50 1 packet or 

30 plants 
50 1 packet or 

30 plants 
50 1 packet or 

40 plants 
1 packet or 

100 60 plants 
50 1 packet 

200 1 ounce 
50 1 packet or 

30 plants 

50 1 packet or 
100 plants 



Vegetable 

Table 1. Variety and Seed-Order Chart. (Continued) 

Varieties 
Approximate 
Yield per 100 
Feet of Row 

Chard, Swiss ...................... __ Giant Lucullus, * Rhubarb Chard* ................................................................................................ 100 pounds 

·······-··········· {S~~g-Burp~e Hyb~id, _Cubit, ~traight _ 8 . . } 2_3 bushels 
Cucumber ··············· Pickling-Natmnal Pickling, Chicago Pickling, Mincu ...................................... . 

Eggplant .................................. {~:!:'-B~~~ ~=~~~--~~~~~ ...................................................................................................... }100 fruits 

Endive ·············-·······-··-···---Green Curled, Full Heart Batavian .......................................................................................... 100 plants 
Horse-radish .................................... Any variety ......................................................................................................................................................... 75 roots 
Kale ........................................................ Dwarf Curled, Tall Green Curled ............................... :.: .............................................................. 100 pounds 
Kohlrabi ............................................ Early White Vienna, Early Purple Vienna ........................................................................ 2 bushels 
Lettuce, Leaf ................................. Grand Rapids, Black Seeded Simpson, Slobolt ............................................................ 50 pounds 
Lettuce, Head .......................... __ Great Lakes, Cosberg, Imperial 44, New York 515 ................................................... 50 heads 

Muskmelon .................................. {E~ly-Far North, Minne~ota Midget, ~unrise . } 75 fruits 
\Midseason-Sugar Rock, Hales Best, IroquoiS ................................................... . 

Onion ····························-··········-··-Yellow, Red, and White Globes, Sweet Spanish, Ebenezer, 

Parsley 
Parsnip 

Pea. 

Pepper 

Bermuda. Winter .......................................................................................................................................... 2 bushels 

............. ________ _Dark Moss Curled .......................................................................................................................................... 100 bunches 
.............................................. Jmproved Hollow Crown, All American, 

Short-thick (for heavy soils) ............................................................................................................ 3 bushels 

t rly-Little Marvel* Thomas Laxton,* Laxton's Progress.* } 
.......................... _ Laxtonian,* World's Record* 10 quarts 

dseason-Wando,* Lincoln* .. (shelled) 

.................... {E<:rly-Harris Earliest, Sunnybrook . . }zoo fruits 
Midseason-Worldbeater, Early Califorrua Wonder ............................................. . 

Feet of Row 
Amount Needed for 

Family of 5 to Order 

25 1 packet 

100 lh ounce 

25 1 packet or 
12 plants 

50 1 packet 
25 20 plants 
25 1 packet 
50 1 packet 

100 l-2 ounce 
25 1 packet or 

25 plants 

100 lh ounce 

ounce seed 
200 or 

6 pounds sets 
10· 1 packet 

100 lh ounce 

500 5 pounds 

25 I packet or 
20 plants 



Vegetable 

Table 1. Variety and Seed-Order Chart. (Continued) 

Varieties 
Approximate 
Yield per 100 
Feet of Row 

Potato ·-·-·······································{~~~:~q~;:~~.b~::~~ee ......................................................................................... }1-2 bushels 

Potato, Sweet .............................. ...Early Jersey, Nancy Hall ..................................................................................................................... 1 bushel 
Pumpkin ........................................... ..Sugar Pie, Winter Luxury, Cheyenne Bush (early) ................................................ 75 fruits 
Radish .............................................. -Comet, Scarlet Globe, White Icicle .................................. : ...................................................... 100 bunches 
Rhubarb ................ - ........................ ..MacDonald,* Ruby; Valentine; Canada Red ........................................................... 100 pounds 
Rutabaga ....................................... Laurentian, American Purple Top ............................................................................................... 2 bushels 
Salsify .................................. - ............ .Sandwich Island .. ... ................................... .................................................................................... I bushel 
Spinach ............................................ ..Bloomsdale Long Standing, • .King of Denmark* ........................................................ 50-100 pounds 
Spinach, New Zealand ........ New Zealand ........... ........... . .................................................................................................... 200 pounds 
Squash, Summer .................. ......Straight Neck, Zuchini, Cocqzelle .............................................................................................. 150 fruits 

Squash, Winter ................... _ JE~cf:ea!~te~~o;:e~:f~d~ueen, Kitchenette ........................................................ }50 fruits 
lLate-Green and Blue Hubbard 
(Early--Golden Midget: Spancross,* Marcross.' Minhybrid 202* } 

Sweet Corn ................................ -{ Midseason-Golden Cross Bantam,* Iowana* 150 ears 
lLate---Country Gentleman, Golden Colonel, Evergreen .................................... .. 
r:arly-Early Chatham, Victor, Bounty, Firesteel, Pritchard X l 
1 

Earliana Hybrid I 
Tomato .......................................... ) Midseason-Stokesdale, John Baer, Sioux, Fordhook Hybrid ~ 

I Late-Marglobe, Rutgers · 5 bushels 
1lYellow-Jubilee, Mingold, Orange King J 
Small Fruited-Red Cherry, Yellow Plum, Yellow Pear .. .. ...... . 

Turnip ...................................... _____ ...Early Purple-Top Milan, Early White Milan, Purple-Top Strap-leaved 2 bushels 

Watermelon .............................. {Ec:rly-Northern Sweet-Early Canada, Sweet, Sens_ation 'l 50 fruits 
M1dseason-Early Kansas, Improved K!eckley s, Wmter Melon .......... ..! 

* Suitable for freezing. 

Feet of Row 
Needed for 
Family of 5 

1000 

200 
50 

100 
50 

100 
50 

200 
25 
50 

100 

600 

200 

50 

100 

Amount 
to Order 

Ph bushels 

150 pkmts 
112 ounce 
1 ounce 

12 plants 
~ounce 

1,4 ounce 
2 ounces 
1 packet 
~ ounce 

ounce 

1~ pounds 

1 packet or 
60 plants 

1 packet 

1 ounce 



Table 2. Veqetable Plantinq Table 

Planting Distances (in Inches) 

Vegetable Planting Dates Between rows Harvest 
Uses 

Start seeds Plant seeds or Power cui- Hand cui- Between Depth of Period 

indoors plants outdoors tivated tivated plants seeding 

Asparagus April IS-May 1 48-72 36-48 18-24 6 (plants) May-June Fresh, frozen, canned 
Bean, Snap (bush) May IS-July 1 30-36 18-24 3-4 P/2 July IS-frost Fresh, frozen, canned 
Bean, Snap (pole) ······························ May IS-July 1 36-48 36 36 11h July IS-frost Fresh, frozen, canned 
Bean, Dry Shell ··-·····-············-··--················ May IS 30-36 18-24 3-4 Ph September Dried for winter 
Bean, Lima .................... ,,,_,, ............... May 20-June 10 30-36 18-24 4-6 Ph Aug.-Sept. Fresh, frozen, dried 
Bean, Edible Soy ···-·-···"························ .. -· .. May IS 30-36 18-24 4-6 llfz Aug.-Sept. Fresh, frozen, dried 
Beet 

···········-·····················-~····· 
April IS-July 1 30-36 18-24 2-4 1 July-Oct. Fresh, canned, stored 

Broccoli March 1-lS April IS-May 1 36 24-30 24 1,4 (indoors) July-Oct. Fresh, frozen 
Brussels Sprouts April 1-lS May IS-June 1 36 24-30 24 1,4 (indoors) Sept.-Oct. Fresh, frozen 
Cabbage, Early March 1-lS April IS-May 1 36 24-30 18 1,4 (indoors) July-Aug. Fresh 
Cabbage, Late April IS-May 1 June 1 36 24-30 24 1,4 (seedbed) Sept.-Oct. Fresh, kraut, stored 
Cabbage, Chinese ·······················-----·········- July 1 30-36 18-24 12-18 lfz Sept.-Oct. Fresh, stored 
Carrot ··········-················-··········· April IS-June IS 30-36 18-24 2-3 V2 July-Oct. Fresh, stored 
Cauliflower April IS, June 30-36 24-30 18-24 1,4 (indoors) Aug.-Oct. Fresh, frozen 
Celery Feb. IS-March 1 May IS 30-36 18-24 6-8 Va (indoors) Sept.-Oct. Fresh, stored 
Chard, Swiss ·······················-················· May 1 30-36 18-24 6-8 1 July-Oct. Fresh, frozen, canned 
Cucumber ······-················---··············· May IS-June 48-60 48-60 48-60 1-2 Aug.-Sept. Fresh, canned 
Eggplant March IS June 1 30-36 24-30 24 1.4 (indoors) Aug.-Sept. Fresh 
Endive ·······················•·················· April IS, July 1 30-36 18-24 8-12 1h July-Sept. Fresh 
Horse-radish ·················-···············. April IS-May 1 30-36 24-30 12-18 6 (roots) Oct. Fresh, canned 
Kale ···························-··········· April IS, July IS 30-36 18-24 12-18 lh Aug.-Oct. Fresh 
Kohlrabi ....................... -................. April IS-July 1 30-36 18-24 6-8 lh July-Oct. Fresh 
Lettuce, Leaf ....................... -.. April IS-Aug. 1 30-36 18-24 4-8 lh June-Oct. Fresh 
Lettuce, Head March 1-lS April IS-May 1 30-36 18-24 12 1,4 (indoors) June-Aug. Fresh 
Muskmelon May 20-June 1 60-72 60-72 60-72 1-2 Aug.-Sept. Fresh, frozen 



Table 2. Vegetable Planting Table. (Continued) 

Planting Distances (in Inches) 

Vegetable 
Planting Dates Between rows Harvest 

Uses 
Start seeds Plant seeds or Power cul- Hand cul- Between Depth of Period 

indoors plants outdoors tivated tivated plants seeding 

Onion, Seeds .......................................... April 15 30-36 18-24 2 Aug.-Sept. Green, stored 
Onion, Transplants Feb. 1 April 15 30-36 18-24 2-3 lh (indoors) July-Sept. Green, stored 
Onion, Sets ·································•·•·•···• April 15 30-36 18-24 2-3 1-2 June-Sept. Green, stored 
Onion, Winter ·······················-·········-···- Aug. 1-15 30-36 18-24 4 May-June Green 
Parsley ·····-··········-····-·····--·- April 15-May 1 30-36 18-24 4-6 1.4 July-Sept. Fresh 

Parsnip ---·-·········-····--·-··~-·· 
May 1-15 30-36 18-24 3-4 V2 Oct., April Fresh, stored 

Pea .......................................... April IS-May I 30-36 I8-24 2 2-3 July Fresh, frozen, canned, 
stored 

Pepper March IS June I 30-36 18-24 I8-24 lf4 (indoors) Aug.-Sept. Fresh, frozen, canned 
Potato, Irish .......................................... April IS-June 30-36 24-30 I2-I8 4-6 July-Oct. Fresh, stored 
Potato, Sweet April 15 (roots) June 1 36-48 36-48 18-24 Sept. Fresh, stored 
Pumpkin ···-···································-·· May 20-June 1 72-96 72-96 72-96 I-2 Aug.-Sept. Fresh, canned 

Radish .......................................... April IS-Aug. I 30-36 I8-24 I-2 I May-Sept. Fresh 

Rhubarb --··············-······················ April IS-May I 36-48 36-48 36-48 May-June Fresh, frozen, canned 
Rutabaga ·····-··--····-················-····· May IS-June IS 30-36 18-24 6-8 V2 Sept.-Oct. Fresh, stored 

Salsify ············--···························· April IS-May 1 30-36 I8-24 2-3 lh-I Oct. Fresh, stored 

Spinach ········-···················-····-····· April IS-Aug. I 30-36 I8-24 3-4 1 June, Sept. Fresh, frozen, canned 
Spinach, New 

Zealand .......................................... May I 30-36 30-36 12-18 July-Oct. Fre!lh, frozen 
Squash, Summer ........................ May 20-June I 36-48 36-48 36-48 I-2 Aug. Fresh 
Squash, Winter ........................ May 20-June 1 72-96 72-96 72-96 I-2 Sept. Fresh, stored 
Sweet Com ........... _, ................. May IO-July I 36-42 30-36 30-36 I-2 July-Sept. Fresh, frozen, canned 

Tomato April 1 June I 36-48 36-48 36-48 lf4 (indoors) Aug.-Sept. Fresh, canned 

Turnip .......................................... April IS, July 1 30-36 I8-24 3-4 lh June, Oct. Fresh, stored 

W aterrnelon ······--.. ·-·--·-·--·----- May 20-June I 60-72 60-72 60-72 I-2 Aug.-Sept. Fresh 



25 X 40 FEET 

,-------------------------------------------------
EARLY PEAS 

LEAF LETTUCE HEAD LETTUCE 

RADISH KoHLRABI 

BEETS 

CARROTS 

CARROTS 

ONIONS 

EARLY CABBAGE 

CAULIFLOWER 

BROCCOLI 

CELERY 

CHARD PARSLEY 

SNAP BEANS 

SNAP BEANS 

SNAP BEANS 

,-----------------------TOMATOES----------------------~ 

~--------------------TOMATOES--------------------~ 

r--------- PEPPERS---------+---------- EGG PLANT---~ 

r----------------------CucuMBERS--------------~--~ 

~-------------------------------------------------1 
FIG. 1. Plan A-planting plan for a small garden 



100 X 160 FEET 
,----------------------------------------------------------------,__ __________ ASPARAGUS RHUBARB I 

~----------------------------------PEAS------------------------------------~ 

~------------------------------------ONIONS------------------------------------~ 
r----- RADISH ----+--------LEAF LETTUCE--------+HEAD LETTUCE.J 
1------ BROCCOLI CAULIFLOWER EARLY CABBAGE : 
~-----------------EARLY----------------------, 
~---------------------------------POTATOES---------------------------------~ 
~-------------------EARLY CARROTS----------------------+--------KOHLRABI----~ 
~-------------------------EARLY BEETS CHARD --l 1----------------------- PARSNIPS CELERY : 

EARLY MIDSEASO~ LATE 
'------SWEET----------+----------- SWEET ·------------t----------SWEET-----1 
r------CORN CoRN CORN ______ _, 

1-----------------------------------LATECARROTS----------------------------------~ 
~-----------------------------LATE BEETS---------------------------~ 
'------------------SNAP------------------+----------------DRY----------~ 
~-----------BEANS SHELL----------------~ 

----------------~t------------------BEANS-------------~' 
1------------------------------------LIMABEANS----------------------------------~1 

~-------------------------------LATE-----------------------------~ 
~---------------------------------POTATOES----------------------------------~ 

~---LATECABBAGE------~-PEPPERS~EGGPLANT--r------~-ToMATOES------~ 
~-----------------------------------ToMATOES----------------------------------~ 

r 

._ _____ WINTER-------+--------------~--------------~--------------~~SUMMER---; 
,__ _____ SQUASH MusKMELON I WATERMELON I CucuMBER I SQuAsH___: 

----------------------------------------------------------------1 
FIG. 2. Plan B-planting plan for a large garden 
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the distance between rows (see table 
2). Such a list might be as follows: 

Vegetable 

Feet 
of 

Row 

Asparagus .................. 100 
Bean, Snap ............... 250 
Bean, Dry Shell ... 250 
Bean, Lima ............... 100 
Beet ................................... 200 
Broccoli ........................... 50 
Cabbage ..................... 100 
Carrot .............................. 200 
Cauliflower .. :............ 50 
Celery ........................... 50 
Chard .............................. 25 
Cucumber .................. 100 
Eggplant ........................ 25 
Kohlrabi ........................ 50 
Lettuce ........................... 125 
Muskmelon .................. 100 
Onion .............................. 200 
Parsnip ........................... 100 
Pea .................................... 500 
Pepper ........................... 25 
Potato .............................. 1,000 
Radish ........................... 100 
Rhubarb ........................ 50 
Squash, Summer ...... 50 
Squash, Winter ...... 100 
Sweet Corn ............... 600 
Tomato ........................... 200 
Watermelon ............... 100 

Total ......................... .. 

Spacing Area 
Between Needed 

Rows (in square 
(in feet) feet) 

3 
:3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
5 
3 
3 
3 
5 
3 
3 
3 
3 
3 
3 
3 
4 
8 
3 
4 
5 

300 
750 
750 
300 
600 
150 
300 
600 
150 
150 
75 

500 
75 

150 
375 
500 
600 
300 

1.500 
75 

3,000 
300 
150 
200 
800 

1.800 
800 
500 

15,750 

Adding up the area needed, we get 
15,750 square feet. Since our garden 
plot is 100 x 160 feet, we have 16,000 
square feet available. This is very 
close and, making allowances for row 
lengths, these vegetables should fit into 
the space available. 

Next, group the vegetables according 
to their planting dates and proceed 
from one side of the plan. Keep in mind 
the points mentioned earlier concerning 
vine crops, perennial vegetables, etc. 
Plant the corn of each planting date in 
short parallel rows to insure pollina
tion. Plan B is the result of this plan
ning. 

ORDERING SEEDS 

After making the garden plan, the 
next step is to decide on the varieties 

of each vegetable you plan to grow and 
the amount of seed needed of each 
variety (see table 1). Only varieties 
known to be adapted to Minnesota con
ditions are listed in table 1. There may 
be others equally good and, if you have 
grown any that you like, there is no 
reason to change, For such vegetables 
as . melons, tomatoes, and sweet corn, 
only the early maturing varieties 
should be selected for northern Minne
sota. 

The variety descriptions in reliable 
seed catalogues are fairly accurate and 
may serve as a guide. The experiences 
of other gardeners in your community 
will also be of value in making your 
selections. 

To be certain of getting the varieties 
desired, place seed orders early. Order 
from a dependable seedsman, prefer
ably one located in your general area. 
The cost of the seeds is a minor factor 
in the total garden expense and gen
erally the best seeds, regardless of 
price, will prove cheapest in the long 
run. Packet seeds sold at the corner 
grocery store, if sold by a reliable 
company, are entirely satisfactory. 
However, the choice of varieties at such 
stands is often limited. 

Good vegetable seeds should be free 
of weed seeds and other foreign matter. 
They should be free of disease and 
capable of producing a high percentage 
of vigorous seedlings. The plants pro
duced should be uniform in type and 
characteristic of the variety ordered. If 
your seeds fail to live up to these re
quirements, it will be desirable to 
switch to another company the next 
year. 

It is never desirable to save your 
own seeds of vegetables that cross
pollinize, such as melons, cucumbers, 
squash, onions, spinach, radish, sweet 
corn, etc., since these seeds will not re· 
produce true to type. Seeds can, how· 
ever, be saved from self-pollinated 
vegetables such as tomatoes if your 
plants are free from disease. 
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STARTING EARLY PLANTS 
Certain vegetables will not mature 

properly if seeded directly in the field. 
This may be because the crop requires 
too long a growing season-for ex
ample, tomatoes, peppers, eggplant, and 
celery; or it may be necessary to get the 
crop matured before hot weather-head 
lettuce, early cabbage, cauliflower, etc. 
Late cabbage is often started in seed
beds where it is easier to protect the 
seedling plants against insect pests and 
adverse weather conditions, and then 
transplanted to the garden. 

Growing plants at home is not an 
easy matter, and if there is a local 
grower in the community who makes a 
business of it, it is best to buy your 
plants from him. To make certain that 
he will have the varieties and kinds of 
plants you will want, it is a good plan 
to consult him early, before his planting 
season. Buying plants that are shipped 
in from a distance may or may not give 
good results. There is always the 
danger of introducing some new disease 
or insect, so this practice should be dis
couraged. Locally grown plants should 
also be carefully examined for insect 
and disease pests, such as aphids and 
knobby growths on cabbage roots. 

In case there is no local grower in 
your community, then there is no al
ternative except to grow your own 
plants. If plants are to be grown in the 
house, it will be necessary to have a 
sunny window. If many plants are 
needed, a hotbed or at least a cold 
frame will be needed. 

Seed should be started in flats that 
are 3 to 4 inches deep. Th~ flats can be 
purchased ready to assemble or they 
can be made from sides and ends of 
peach crates and apple boxes. The 
length and width is not important, al
though it will be convenient to have all 
of Your flats the same size. A good soil 
mixture for starting seeds is a good 
garden soil made light and friable by 
the addition of sand and leaf mold. Two 
Parts garden loam, 1 part sand, and 1 

part organic matter such as leaf mold is 
a good mixture. These ingredients 
should be thoroughly mixed and put 
through a lj4-inch mesh screen. The 
screenings can be put in the bottom of 
the fiat for drainage. 

Fill the fiat with the screened mix
ture and press firmly along the sides of 
the fiat with the edge of your hands. 
Fill in this depression and, with a level
ing board notched at each end to just 
fit over the sides of the fiat, level off 
the soil. With a brick or short length of 
2x4, press the soil to firm it. With a 
marking board, mark the rows about 
2 inches apart and 1f.l inch deep (see 
figure 3). Scatter the seeds uniformly 
in these shallow trenches and label 
each row with a marker. Several 
varieties may be planted in one flat, but 
it will be well to start warm-season 
crops such as tomatoes in a flat separate 
from cool-season crops such as head 
lettuce, cabbage, broccoli, and cauli
flower. Peppers and eggplant germinate 
slowly and should not be started with 
tomatoes. Celery germinates slowly and 
should be started alone. Cover the seeds 
lightly with the screened soil mixture, 
to which additional sand has been 
added. Press the soil down again and 
water. A muslin cloth placed over the 
fiat and water sprinkled over this will 
keep the seed from washing. Cover the 
fiat with a pane of window glass and 
place in a warm room to germinate. 

Cool-season vegetables will germinate 
well at temperatures between 60° and 
70° F., while temperatures slightly 
above 70° F. will be best for warm
season vegetables. I£ the flats are placed 
in a sunny window, the glass should be 
covered with newspaper to prevent 
overheating. As soon as the seedlings 
break through the soil, the paper should 
be removed and the glass raised or re
moved to allow air circulation. Keep 
the plants in full sunlight to encourage 
short and stocky plants. Close attention 
must be given to watering to prevent 
the seedlings from drying out. 
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Damping-off is a common disease of 
seedlings. See page 21 for symptoms 
and control. 

When the first true leaves appear on 
the seedlings, they should be trans
planted to other flats or individual 
plant containers. A 2x2-inch spacing is 
sufficient for head lettuce, celery, cab
bage, broccoli, and cauliflower. To
matoes, eggplant, and pepper need at 
least a 3x3-inch spacing. To transplant 
these seedlings use a dibble (see figure 
3). Press the soil firmly against the 
roots by pushing the dibble in to one 
side of the planted seedling. The same 
soil mixture can be used for the trans
planted seedlings as for the seed flat. 
Keep the plants in a sunny window or, 
better still, place the fiats in a hotbed 
or, if the weather permits, in a cold 
frame. Keep the plants a little on the 
dry side until the roots start to grow 
and then water as needed. Plants 
should be hardened off for a few days 

before planting in the garden. This can 
be done by removing the sash from the 
hotbed or cold frame. 

Time your seed planting so the plants 
will be the right age for planting. (See 
table 2 for dates.) Remember that a 
young, vigorous plant is better for 
transplanting than a large, overgrown 
plant. Nothing is gained by planting 
large plants since the shock of trans
planting is greater on older plants. 

If a hotbed or cold frame is to be 
used, locate it on the south side of a 
building, wooden fence, or windbreak. 
Protection from the west wind is also 
desirable. The ground under the frame 
should be well drained to remove sur
face water. 

The only difference between a hot
bed and a cold frame is that the hotbed 
has a source of heat. The frame can be 
constructed of 1- or 2-inch boards and 
covered either with regulation hotbed 
sash 3x6 feet or with storm windows. 

FIG. 3. Sowing and transplanting in flats 
1. Sowing seed. 2. Flat of cabbage ready lor transplanting. 3. Transplanting with dibble. 

4. Transplanted flat of cabbage. 5. Marking board. 
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FIG. 4. Permanent hotbed 

The front of the frame should be 12 
inches above the ground level while the 
back should be 18 inches above (see 
figure 4). The source of heat may be 
from manure or from electric cables 
placed about 6 inches deep in the soil. 
Electric light bulbs may also be used to 
supply the needed heat. If manure is 
used, 2 parts of fresh horse manure 
mixed with 1 part of short straw or 
chaff will prove best. See figure 4 for 
amount and depth of placement of 
manure. 

The soil in the hotbed should be a 
rich sandy loam with about one-quar
ter its bulk of sand. When manure is 
used as the source of heat, the soil 
should be placed over the manure and 
the sash put in place. Insert a ther
mometer in the soil to check the soil 
temperature. If the manure is actively 
fermenting, the temperature will rise 
rapidly and then start to go down. 
When the temperature gets down to so• 
to go• F., it is safe to sow the seeds. If 
electric cables or light bulbs are used, 
the temperature will be controlled by 
a thermostat. The sash should be 
raised on a bright day to avoid over
heating and on a severely cold night it 
may be necessary to cover the frame 
with a blanket or canvas. 

PREPARING THE SOIL 

Care in preparing the soil will pay 
big dividends in increased production 
and quality of the vegetables. All refuse 
should be cleared from the garden in 
the fall and put in a compost pile. This 
will reduce the insect and disease prob
lem, since these pests overwinter in 
this refuse. 

If barnyard manure is available, ap
ply at the rate of 15 to 20 tons per acre 
or 3 to 4 bushels per 100 square feet 
(10 x 10 feet) before plowing or spad
ing. If poultry or sheep manure is used, 
use only about one-third as much. If 
manure is unavailable, compost can be 
substituted. 

To prepare a good compost, put down 
a layer of garden refuse or leaves 1 
foot thick over an area 6 x 10 feet. Do 
not use refuse that is diseased or insect 
infested. Scatter over this 1 pound of 
superphosphate and 1 pound of any 
nitrogenous fertilizer, such as am
monium nitrate or ammonium sulfate. 
If these ingredients are not available, 2 
pounds of any complete garden fer
tilizer may be substituted. Water 
thoroughly to soak up the material and 
add another layer of refuse. Repeat the 
fertilizer applicatiqn and watering. 
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The pile can be made as high as de
sired, and when completed should be 
straight-sided and saucer-shaped on 
top. Keep the pile well watered 
throughout the season, and within a 
few months the pile will decompose 
into a compost equivalent to any good 
stable manure. 

If neither manure nor compost is 
available, shredded or pulverized peat 
can be used at the rate of 5 to 6 bushels 
per 100 square feet. This will add the 
needed organic matter but will not be 
equivalent to manures in fertilizer 
value. 

Winter cover crops can also be used 
to increase the organic content of soils. 
Sow winter rye about September 1 on 
areas where the crops have been har
vested and between the rows of late 
crops. Plow or spade this growth under 
in the spring. 

The lighter soils can be plowed at 
most any time without harming the 
physical structure of the soil. Because 
of this, the lighter soils can be prepared 
earlier in the spring and earlier vege
tables can be produced on such soils. 
Heavier soils should not be plowed 
when too wet or too dry. If the soil 
sticks to your shoes or to the plow or 
spade, it is too wet. If it breaks up into 
big, hard clods, it is too dry. When the 
moisture is just right the soil will 
crumble and break into fine particles. 
Immediately after plowing or spading, 
the soil should be harrowed or raked to 
prepare a fine, firm seedbed. If this 
harrowing or raking is delayed, hard 
clods may form which will make the 
preparation of a suitable seedbed diffi
cult. Fall plowing of heavy soils will 
make possible earlier preparation of 
the seedbed in the spring. 

FERTILIZERS AND LIME 

Most vegetables do best on soils that 
are neutral or but slightly acid. No 
lime will be needed on garden soils in 
Minnesota except in the lime-deficient 

areas where lime is commonly used for 
field crops other than legumes. If in 
doubt about your soil acidity, have your 
soil tested by your county agricultural 
agent or by the Division of Soils, St. 
Paul Campus, St. Paul 1, Minnesota. If 
your soil shows a medium or strong 
acid reaction, it will need 75 to 100 
pounds ground limestone, 50 to 75 
pounds hydrated lime, or 2 to 3 bushels 
of marl per 1,000 square feet of sur
face. 

Greater yields and better-quality 
vegetables will be produced if the soil 
contains an abundant supply of readily 
available mineral nutrients. The min
erals most apt to be lacking are nitro
gen, phosphorus, and potassium. These 
can best be supplied by the use of 
commercial fertilizers or liberal appli
cations of manure supplemented by 
superphosphate, or a combination of 
the two. 

A complete garden fertilizer contains 
nitrogen, phosphorus, and potassium. 
The numbers on the label refer to the 
composition of the fertilizer. A 4-12-4 
fertilizer means that it contains 4 per 
cent nitrogen, 12 per cent phosphorus, 
and 4 per cent potassium. An 8-24-8 
analysis would mean that the fertilizer 
was twice as high in. fertilizer ingredi
ents as a 4-12-4. 

Different vegetables have different 
fertilizer requirements. Potatoes require 
a fertilizer high in potassium, leaf crops 
require one high in nitrogen, while a 
fruit crop like tomatoes will need one 
high in phosphorus. If a large acreage 
of a single vegetable were grown, the 
fertilizer should be selected for the spe
cific crop. In the home garden, however, 
it will not be practical to vary the 
fertilizer for individual crops. A 4-12-4 
fertilizer or one with a similar analysis 
will be found suitable for most garder. 
soils. 

Commercial fertilizers should be used 
on garden soils when manure is not 
available or to supplement a light ap
plication. Even where a liberal applica-
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tion of manure is used, the addition of 
10 pounds superphosphate per 1,000 
square feet will prove beneficial. A 
good method for applying this fertilizer 
is to spread the fertilizer over the 
plowed or spaded garden at the rate of 
15 pounds per 1,000 square feet and 
work into the soil to a depth of 1 to 2 
inches with a harrow or rake. Another 
good way to make the fertilizer appli
cation is to apply a side-dressing at 
planting time. Stretch the string used 
to mark the row and make a shallow 
trench on each side of the row about 
2 to 3 inches deep and 2 to 3 inches 
from the string. Apply the fertilizer in 
the bottom of this row at the rate of 
about 1 pound per 25 feet of row. If the 
fert ilizer is finely ground, it can be al
lowed to run out the hole in the bot
tom of a flowerpot as you walk alo!fg 
the trench. Cover the trenches with a 
rake and plant the seeds. 

PLANTING 
After preparing the soil, the next 

step is to plant the seeds or transplants. 

Rows should be straight, both for ap
pearance and for ease of cultivation. 
For a large garden a chain marker may 
be used, but for the small garden a 
string will be sufficient. Stretch the 
string tight and mark the row with the 
end of the hoe handle. For large seeds, 
use the hoe itself to open the trench. 
The depth to plant the seed will vary 
with the soil and the kind of seed. The 
depths for planting given in table 2 are 
for a sandy loam soil. In general, seeds 
can be planted a little deeper in a sandy 
soil than in a heavy clay soil. If the soil 
is dry, seeds should go a little deeper 
than in moist soil. Most small seeds 
such as lettuce and carrots are planted 
about 112 inch deep, while larger seeds 
such as beans or peas go about 2 inches 
deep. 

Seeds should be planted thick enough 
to insure a good stand but not so thick 
that they will require a lot of thinning 
later on. Remember that a weed is a 
plant out of place and if you plant 50 
carrot seeds per inch of row, 49 of the 
resulting carrot plants will be weeds. 
Mixing small seeds with sand may 
assist in getting a uniform spacing that 
is not too thick. Refer to table 2 for the 
correct spacing between plants. Cover 
the seeds with moist soil and firm the 
soil over the row. This can be done with 
the back of the hoe in the case of small 
seeds or with the feet in the case of 
beans, peas, etc. Do not compact soil if 
it is too wet. 

To check seedling diseases it will be 
advisable to treat the seeds with a pro
tective fungicidal dust such as Arasan, 
Semesan, or Spergon. Look on the 
package for the list of vegetables for 
which this dust is recommended. Fol
low directions on the package. 

Transplant vegetable plants to the 
garden on a cool, cloudy day or in the 
late afternoon, if possible. Plants 
should be hardened by exposing them 
to outdoor conditions for several days 

FIG. 5. Side·dressing is the most efficient way before transplanting. Water the plants 
to use fertilizer well before disturbing and with a 
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butcher knife cut the soil between the 
plants so that each plant can be re
moved with a ball of soil attached. 
Scrape the dry soil away from the spot 
where the plant is to be set and with a 
trowel or spade open the hole suffi
ciently large to receive the plant. Firm 
the soil around the roots and, if the soil 
is dry, add half a cup of water or, pre
ferably, half a cup of transplanting so
lution. Fill in the hole with loose dirt 
after the liquid has soaked in. The 
transplanting solution can be purchased 
ready to dissolve or can be prepared by 
adding If2 cup of a complete 4-12-4 fer
tilizer to a gallon of water. The plants 
should be shaded for several days with 
newspaper if the weather is bright. 
Cutworm protection should also be pro
vided. (See section on cabbage, page 
25.) 

CULTIVATING AND THINNING 
The chief purpose of cultivation is 

for weed control. Cultivate early and as 
often as necessary to control the weeds. 
Weeds are most readily killed when 
they are small, and killing them then 
will enable all of the available water 
and minerals to go to the vegetables. 
Cultivation should be shallow to pre
vent injury to vegetable roots. Deep 
cultivation not only destroys the im
portant vegetable roots but also brings 
a fresh crop of weed seeds to the sur
face to germinate. 

Other benefits claimed for cultivation 
are the protective dust mulch produced 
and better aeration of the soil, which 
favors the action of beneficial soil 
organisms. These benefits are probably 
greater on the heavier soils. 

WATERING AND MULCHING 
Most vegetables, especially the leafy 

ones, require an abundance of soil 
moisture for best results. During periods 
of prolonged drouth, the garden should 
be irrigated if at all possible. Most any 
sort of an irrigation system, including 
furrow irrigation, overhead sprinklers, 

and canvas hoses, can be used. The im
portant thing is to soak the ground 
down thoroughJy to a depth of 6 to 8 
inches at each watering. Frequent, light 
sprinklings will do more harm than 
good since they encourage shallow root
ing. Avoid sprinkling in the evening, as 
it aids disease development and spread. 

Mulches are often used to control 
weeds and conserve moisture. Clean 
straw, leaves, and lawn clippings are 
the materials often used. These mulches 
should not be applied until after the 
crop is well started and only after a 
heavy rain. Mulches may have the 
added benefit of keeping the soil cool 
during a hot spell. A mulch is often 
used around tomato plants to conserve 
moisture and help to keep the fruits 
clean. A summer mulch will also help 
ar.ound everbearing strawberry plants. 

PEST CONTROL 

Kinds of Pests 
Garden vegetables are subject to 

numerous types of injury. Among the 
agents causing troubles on vegetables 
are insects, red spiders (mites), slugs, 
rodents, birds, and plant diseases . 

Insects are of three general types: 
those that feed by eating holes in the 
leaves, stems, or fruits; those that feed 
by sucking the juice from the plant; 
and those that rasp or scrape the sur
face of the leaf. Those in the first group 
have biting or chewing mouth parts 
and are called "chewing insects," while 
those in the second group have sucking 
mouth parts and are known as "sucking 
insects." Insects in the third group 
scrape or rasp the surface off the leaf 
and then suck the juice from the in
terior. These are called "rasping in
sects" and include the thrips and "red 
spiders." 

Diseases may be caused by bacteria 
or fungi or by a virus. Certain diseases, 
such as blossom-end rot on tomatoes, 
are caused by adverse weather condi
tions. 
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Garden Sanitation 
Since many insects and diseases 

overwinter on garden refuse, it is a 
good practice to rake up and remove 
from the garden all crop remains. Dis
eased and insect-infested plants should 
be burned; healthy plant refuse may be 
composted. Fall plowing with complete 
coverage of trash also aids in the de
struction of these pests by burying the 
diseased and insect-infested plants and 
exposing insects to birds and freezing. 

Keep the weeds under control, ·both 
in the garden and adjoining fence rows. 
This will eliminate overwintering and 
feeding quarters for these pests. Keep 
the soil fertility up, thus increasing the 
vigor of the vegetables and increasing 
their tolerance to insects and certain 
diseases. Rotating the crop within the 
garden and changing the garden site 
occasionally will also help. 

Insecticides and Fungicides 
Even though good cultural practices 

are followed, it will be necessary to use 
insecticides and fungicides to control 
certain insect and disease pests. The 
wise gardener will be familiar with 
these materials and will have a supply 
on hand at all times. If one has diffi-

. culty in obtaining these materials from 
local sources, order them early from 
some dependable seed or garden supply 
catalogue. 

INSECTICIDES 

New insecticides are coming onto the 
market in ever-increasing numbers. 
Some of these, such as DDT, are rapidly 
replacing the older materials. The fol
lowing insecticides will be most useful 
in the vegetable garden: 

The arsenicals such as calcium arsen
ate, arsenate of lead, and Paris Green 
have long been used as stomach poi
sons. These are still effective for this 
PUrpose but are rapidly being replaced 
by DDT. 

Rotenone and Pyrethrum are con. 
sidered nonpoisonous to man and are 

quite effective in killing most common 
garden insects. Both of these prepara
tions should be used fresh since they 
deteriorate rapidly, especially in sun
light. Due to their nonpoisonous nature, 
these insecticides should be used on 
edible parts of plants. 

Nicotine sulfate is one of the best 
contact materials for sucking insects, 
especially aphids. Blackleaf 40 is a 
common form of this material. Keep 
the bottle tightly stoppered when not 
in use, as it deteriorates rapidly when 
exposed to the air. 

DDT is one of the best all-purpose 
insecticides that we have, being very 
effective against most chewing insects 
and certain sucking and rasping insects, 
such as leaf hoppers and thrips. It is 
not very effective against certain aphids 
and red spider. DDT comes in a num
ber of forms: solution and emulsion, 
aerosol bombs, wettable dusts, and 
powder. The 5 per cent dust will be 
found best for dusting purposes. If a 
liquid spray is desired, the 50 per cent 
wettable powder should be diluted to 
recommended strength. The solution 
and emulsion DDT formulations are 
used for spraying barns and screen 
doors but are generally unsafe for use 
on plants as they are dissolved in a 
harmful oil base. Aerosol bombs are 
likewise injurious to plants. DDT is a 
poison and should not be used on edible 
portions of the plant. 

Chlordane is a new material which 
will be found very useful on trouble
some grasshoppers and field crickets. 

Many new preparations such as 
parathion (thiophos 3422) and HETP 
hold much promise for aphid and mite 
control. Parathion is stable and is avail
able in dust and spray form. It is the 
outstanding preparation for cabbage
aphid control. Do not use on edible por
tions of plants or on plants soon to be 
harvested. 
FUNGICIDES 

Bordeaux mixture is one of the old
est and still one of the most widely 
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used fungicides in the home garden. 
Home-prepared bordeaux generally 
gives better results than ready-mixed 
preparations. To prepare use 4 ounces 
of bluestone (copper sulfate) and 4 
ounces of hydrated lime in 3 gallons of 
water. Dissolve the copper sulfate in 
a wooden, earthenware, or glass con
tainer (never in metal), using hot 
water. Dilute with half the water speci
fied. Make a paste of the hydrated lime 
and add the rest of the water to this. 
Pour the diluted copper sulfate and 
lime solutions together and mix thor
oughly. Strain through a cheesecloth 
and use immediately. It is best not to 
use bordeaux on toma~s, as the lime 
is injurious to the foliage. 

Fixed coppers such as cuprous oxide, 
tribasic copper sulfate, copper-A com
pound, etc., are easier to use than · 
bordeaux and are generally just as 
effective. These can be used either as 
the dust form or as a liquid spray. 

CoMBINATION INSECTICIDES 

AND fUNGICIDES 

The gardener is interested in reduc
ing the number of applications of 
sprays or dusts that give effective con
trol of his garden pests. Many of the 
chemical companies are selling com
bination dusts and spray materials that 
give control of both insect and disease 
pests. Most of these will contain DDT 
or some other insecticide in combina
tion with one of the fixed coppers. 
Many of these are good and their use 
is to be encouraged. Always read the 
label to see whether this material con
tains the ingredients which will con
trol the pest in your garden. 

Spraying versus Dusting 
In the home garden, dusting will 

generally be easier than spraying. The 
cost of good dusting equipment is less 
and there is less bother in preparing 
the materials for use. The plunger-type 
hand duster will be satisfactory for 
the small garden. Dusting should be 

done only on a quiet day and prefer
ably when dew is on the plants. 

If liquid sprays are to be used, a 
compressed air sprayer of 2- to 3-gal
lon capacity will be best. In preparing 
the spray, measuring spoons and cups 
are needed to measure the ingredients 
accurately. Commercial spreaders or 
flour, 2 tablespoonfuls to a gallon of 
water, will increase the effectiveness 
of the spray. In applying the spray, 
be certain that the foliage is completely 
covered. Sprayers used for spraying 
vegetables should never be used with 
2,4-D for weed control. 

Seed Treatment 
Many vegetable diseases are carried 

over on the seeds. These can often be 
controlled or checked by seed treat
ment. Where only a small quantity of 
seed is to be treated, place a small 
pinch of the dust protectant in the 
seed packet ·and shake. The amount of 
dust that can be carried on 1/s inch of 
the flat end of a toothpick is about 
right for an average seed packet. In 
case larger quantities of seed are to be 
treated, put the seed and dust in a 
quart jar and shake. Spergon, Arasan, 
and Semesan are common materials 
used for seed treatment and can be 
purchased from most seed stores. A void 
using copper protectants on members 
of the cabbage family. Always check 
the list of vegetables on the package 
for which the material is recommended. 

The hot-water treatment is useful 
for certain seed-borne diseases where 
the disease organism has penetrated 
the seed coat. Use an accurate thermo· 
meter and a large volume of water. 
Place the seed in a mesh bag and sus· 
pend for the exact length of time at 
the exact temperature recommended. 
A temperature of 122° F. for 25 minutes 
will kill the disease organisms and 
should not seriously affect germination. 
After treatment, spread the seeds out 
to dry. This method is used chiefly for 
cabbage and related plants. See Exten· 
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sion Folder 139, "How to Control Soil
and Seed-Borne Diseases of Vegeta
bles," for detailed instructions on this 
treatment. 

Damping-Off 
Damping-off is a disease of seedlings. 

The seedlings rot and turn moist at 
the soil surface, then topple over and 
die. Sometimes the seedlings are killed 
before they emerge from the soil. When 
this occurs the average gardener 
blames the seed, although the seed 
may have been perfectly good. 

Damping-off is caused by fungi in 
the soil and on the seed. The disease is 
worse under warm, humid conditions 
and when the seedlings are crowded 
and the light and ventilation poor. 

To control damping-off, start the 
seeds in soil that has not grown vegeta
bles or flowers for some time. Using a 
higher proportion of sand ih the soil 
mixture will also help. Small quanti
ties of soil can be sterilized by baking 
in the oven. Place the soil in pans 
about 2 inches deep and put a small 
potato in the soil. Bake until the 
potato is thoroughly cooked and the 
soil will be free of most fungi. 

Treat the seed as advised above and 
do not plant too thickly. Keep the flats 
in a well-lighted, well-ventilated place. 
Do not water too heavily or too often. 
If the disease appears, water the seed
lings with a solution of Semesan as 
recommended by the manufacturer. 

Resistant Varieties 
Certain varieties of vegetables are 

resistant to one or more diseases. Where 
these diseases are present, the planting 
of resistant varieties may be the most 
Practical control method. The following 
list gives the varieties and the diseases 
to which they are resistant. 

Asparagus: Resistant to rust-Mary 
and Martha Washington. 

Beans, Snap: Tolerant to common 
mosaic and bacterial blight-Logan, 
Giant Stringless Greenpod, Tender-

green, Asgrow Stringless, Round Pod 
Kidney Wax. 

Beam, Dry: Immune to common 
mosaic-Michigan Robust, Idaho Great 
Northern, Michelite. 

Cabbage: Resistant to cabbage yel
lows-Jersey Queen (55 days), Resist
ant Golden Acre (55 days), Marion 
Market (70 days), Wisconsin Ballhead 
(85 days), Wisconsin All Seasons (90 
days), and Wisconsin Hollander (100 
days). 

Celery: Resistant to celery yellows-
Michigan Golden (self-blanching), 
Giant Pascal (green). 

Lettuce, Head: Escapes lettuce drop 
-Variety Cos escapes lettuce drop be
cause of its erect habit. 

Muskmelon: Resistant to Fusarium 
wilt-Golden Gopher. 

Potato: Resistant to late blight-Se
bago (late variety). Somewhat resistant 
to scab-Russet varieties, Menominee, 
and Sebago. 

Spinach: Resistant to blight or mo
sak-Old Dominion, Virginia Savoy. 

Watermelon: Resistant to Fusarium 
wilt-Kleckley No. 6, Leesburg, Im
proved Stone Mountain No. 5. 

HARVESTING AND STORAGE 

The time of harvest is most important 
if the maximum food value and good 
eating are to be obtained from your 
vegetables. Peas and lima beans should 
be harvested as soon as the pods have 
filled. Snap beans should be harvested 
before the pods become stringy. Sum
mer squash is eaten when the fruits 
are still immature, while winter squash 
is not harvested until mature. Sweet 
corn is best if harvested as soon as the 
kernels have filled. 

Equally important is the time inter
val between harvest and either fresh 
use or processing. For most vegetables 
that are either canned or frozen, this 
time should be as short as possible. 
Certain varieties are better for freezing 
than others. In the variety list (see 
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table 1) those varieties adapted for 
freezing are starred. 

When harvesting vegetables for win
ter storage, care should be exercised to 
prevent injury to the crop. Root crops 
and potatoes should be carefully sorted 
and only the first-quality roots or 
tubers put into storage. Washing will 
do no harm if a soft brush is used and 
the roots or tubers are thoroughly dried. 
Late-planted carrots and medium-sized 
beets will store better than large, over
grown roots from an earlier planting. . 

The proper storage conditions vary 
with different groups of vegetables. 
Potatoes, root crops, cabbage, and ap
ples require a cool, moist place. Dry 
beans and onions like a cool, dry loca
tion, while squash and pumpkins pre
fer a moderately warm place, 55° to 
60° F. For most convenient storage, a 
specially insulated room in a corner of 
the heated basement should be con
structed. Ten-gallon crocks will be 
found useful for storing root crops and 
potatoes. The new hormone treatment 
for preventing sprouting may lengthen 
the storage life of potatoes and root 
crops. 

For additional information on storage 
and processing, see Extension Bulletin 
226, "Home Vegetable Storage," Ex- , 
tension Bulletin 244, "Freezing Foods 
for Home Use," and Extension Folder 
100, "Home Canning Fruits and Vegeta
bles." 

INDIVIDUAL CROPS 
Asparagus 

Asparagus is a perennial crop adapted 
to all sections of Minnesota. Plant along 
one side of the garden, using one-year
old roots of Mary Washington variety, 
which can be purchased from a nursery 
or grown from seed planted the pre
vious year. Plow a deep furrow and 
scatter some well-rotted manure in the 
bottom. Cover with a little dirt and 
set the crowns so that they are 6 to 8 
inches deep. Cover with about 2 inches 
of dirt and fill in the trench by culti-

vation after the sprouts have grown 
above the ground level. Keep clean cul
tivated throughout the duration of the 
planting, which should last 10 to 20 
years. Unless diseased, the tops can be 
left standing over winter to catch and 
hold the snow. These should then be 
removed or disked into the ground 
early in the spring. 

Harvest should not begin until the 
spring of the third year. No sprouts 
should be cut after July 1 in order to 
allow sufficient top growth to store up 
food for the next crop. Use a sharp 
knife to cut the stalks below ground. 

INSECTS 

Asparagus beetles frequently cause 
crooked shoots and pit and brown the 
edible tips. The beetles also deposit 
their eggs on these sprouts. They also 
defoliate older plants, thus reducing 
the next year's crop. Cutting beds 
should be kept free of weeds and 
sprayed or dusted with nonpoisonous 
pyrethrum preparations. Letting a few 
shoots develop to serve as a trap crop 
and then dusting these plants with 5 
per cent DDT is an effective control. 
Do not use these trap plants for food. 
After harvest the insect can be con
trolled with one of the arsenic com
pounds or 5 per cent DDT dust. 
DISEASES 

Rust, characterized by typical red
rust pustules on above-ground parts, 
is about the only disease that ever oc
curs on asparagus. The most practical 
control for this disease is to plant only 
the disease-resistant varieties, such as 
Mary Washington. 

Beans 
Snap beans are a tender crop, easilY 

killed by frost. The first planting should 
be made a few days before the average 
date of the last killing frost and succes
sive plantings made up to July 1. The 
bush types will require less work than 
pole types but more beans can be 
grown on a limited space with the pole 
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varieties. Snap beans should be har
vested before the pods become stringy. 

Lima beans germinate poorly in cold 
soil. For this reason they should not 
be planted until the ground warms up, 
usually in the latter part of May. Plant 
the small-seeded varieties such as Hen
derson Bush, since the large-seeded 
varieties do poorly in most parts of the 
state. Lima beans are becoming increas
ingly popular for home-freezing. For 
this purpose, harvest as soon as the 
pods fill and while the beans are still 
green. 

Edible soybeans are usually used as 
green-shell beans and make a suitable 
frozen product. Shelling will be made 
easier if the pods are first dipped in 
boiling water. 

INSECTS 

The bean leaf beetle, characterized 
by four dark spots on a reddish-yellow 
shell, feeds on the undersides of the 
leaves, making rounded holes in them. 
The larvae feed on the roots and may 
girdle the stem. DDT offers a suitable 
control for the adult beetles. 

Bean weevils cause serious losses in 
stored beans. The adult lays its eggs on 
the young pods and field control con
sists of spraying or dusting with rote
none from the time the pods are half
grown until fully mature. Stored beans 
can be protected by heating in the oven 
to 130° F. for five or six hours soon 
after harvest. Store in closed contain
ers. Do not use these beans for seed 
purposes. 

Beans are also affected by · cut
worms (see cabbage, page 25), leaf 
hoppers (see potato, page 31), and the 
tarnished plant bug (see potato, page 
31). 

DISEASES 

Anthracnose or pod spot is a com
rnon disease on beans in a wet year. 
Brown, sunken spots with pink, sticky 
masses of spores occur on the pods. 
Buy new seeds each year, preferably 
those grown in the dry regions of 

Idaho, Colorado, and other westem 
states. Saving home-grown seeds is to 
be discouraged. Since the disease may 
overwinter on the refuse, destroy all 
diseased plants and plant beans on a 
new site. Avoid cultivating or har
vesting when the vines are wet since 
the disease spreads rapidly under such 
conditions. 

Bacterial blight. Several bacterial 
diseases of beans are prevalent in Min
nesota every year and often do great 
damage. All cause spotting and dying 
of the leaves and blemishes on the 
pods. The spots on the· pods are often 
confused with anthracnose. However, 
the spots caused by the bacterial blights 
are not sunken as with anthracnose and 
they are less regular in outline. A yel
low or translucent area is often present 
about the water-soaked blotches caused 
by the bacterial diseases. 

Since the bacteria causing these dis
eases are carried in infected seed, the 
only practical control is to plant dis
ease-free seed, particularly that grown 
in arid regions of the west. Avoid cul
tivating or picking when vines are wet. 

Bean mosaic is a common and often 
destructive disease of beans in Min
nesota, causing small, stunted plants 
with pale-green, mottled leaves and 
very little fruit. The virus is spread 
by plant lice and is also seed-transmit
ted. Control aphids and plant resistant 
varieties. (See pages 21 and 25.) 

Beets 
. Beets are generally easily grown and, 

except for thinning, require little care. 
Plant as early in the spring as the 
ground can be worked. Plant the beets 
that you want to store for winter about 
June 1, since those planted early will 
be too large and woody. 

INSECTS AND DISEASES 

Beets are quite free from insect and 
disease pests. The leaf spot disease is 
about the only disease that bothers it, 
and this seldom warrants control 
measures. 
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Broccoli 
Broccoli is similar to cauliflower ex

cept that the heads are green and it 
continues to produce all season on 
lateral branches. The heads are excel
lent as a cooked vegetable and make a 
fine frozen product. Start the seeds in
doors about March 1 for April 15 plant
ing. Harvest the heads before the flower 
buds open, using a sharp knife. After 
the center head is harvested, small 
lateral heads will continue to develop 
throughout the season . For a late fall 
crop, set the plants out about June 1. 
These plants will continue to produce 
edible heads even after a hard frost . 

INSECTS AND DISEASES 

Same as on cabbage. (See page 24.) 

Brussels Sprouts 
Brussels sprouts produce small edible 

cabbage-like heads in the axils of the 
lower leaves. Since the heads form 
during cool, fall weather, the plants 
should not be set out before May 15 or 
June 1. The lower heads can be har
vested first and the upper heads will 
continue to form even after hard frosts 
come. 

INSECTS AND DISEASES 

Same as cabbage. (See page 24.) 

Cabbage 

Early cabbage plants should be 
started indoors about March 1 to 15 
to have the plants ready for planting 
in the garden about April 15 to 30. 
Late cabbage should be started in a 
cold frame for June 1 planting. Cab
bage needs abundant moisture and 
fertilizer . Cultivation should be shallow 
since the root system of the cabbage 
is near the surface. Late cabbage can 
be stored in a cool root cellar or in 
an outdoor pit that is well covered 
with straw. 

INSECTS 

Flea beetles are very destructive on 

stages of development. The tiny black 
beetles feed on the leaves, perforating 
them with minute holes. Flea beetles 
are readily controlled with a 5 per cent 
dust of DDT or with a DDT spray. 

The cabbage maggot works on the 
roots of cabbage and r elated plants, 
causing the leaves to wilt. The adult 
fly lays its eggs just under the ground 
near the plant. The white maggots 
hatch out and feed on the fine roots 
and soon burrow into the main root. 
This either kills the plant or causes it 
to be stunted. Tar-paper discs put 
around the cabbage plants when they 
are set out will keep the flies from 
laying their eggs. Five per cent DDT 
dust applied right after planting and 
at two-week intervals when the plants 
are small will also be effective. 

Cabbage worms are often numerous 
and do considerable damage to all 
members of the cabbag family. The 
white butterflies that are often so 
common in the garden are the adult 
form of one of the common cabbage 
worms. These lay their eggs on the 
cabbage plant or some r elated vegeta
ble. The green worms which hatch out 
are heavy feeders, and ea t large holes 
in the leaves and head of cabbage and 
related crops. The insects can be 
readily controlled with a 5 per cent 
dust or spray of DDT. Lead arsenate 
is also effective. 

members of the cabbage family at all FIG. 6. Cauliflower wilted by cabbage maggot 
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Aphids or plant lice do considerable 
·damage to members of the cabbage 
family. Plants are coated with whitish
green plant lice which suck the juice 
from the leaves. Affected leaves are 
curled and crinkled and in severe in
festations may wilt and die. For con
trol see discussion of aphids under 
peas. 

Cutworms cause heavy losses on 
transplanted cabbage plants and many 
other garden vegetables. The worms 
are soft-skinned, greasy-looking cater
pillars up to 1% inches long. They live 
in the soil and cut the plants off at 
the ground line. Some cutworms climb 
the plants and devour the leaves and 
fruits. Cutworms are most active in the 
spring when the ground is cool and 
moist. Control consists of using poison 
baits and paper collars around the base 
of newly transplanted seedlings. The 
following bait is effective when broad
cast around the plants in the evening: 

Bran ....................... 1 quart 
Paris green... 1 teaspoonful 
Molasses............. % teacup 
Water ..................... just enough to moisten 

A new method which offers promise 
is to dust the soil 2 or 3 days before 
planting and again after the plants are 
set out with 5 per cent DDT dust. 

Garden slugs are quite troublesome 
in northern gardens during periods of 
moist weather. The slug is not an in
sect but a snail that does not have a 
hard shell. These slimy creatures feed 
on the leaves of plants and leave a 
slimy streak wherever they go. Control 
consists of trapping under boards and 
using poison baits containing metalde
hyde such as Snarol. 

DISEASES 

Black rot is one of the most common 
diseases of cabbage in Minnesota. The 
bacteria are carried on the seed and 
may overwinter in the soil. Affected 
Plants are stunted and the lower leaves 
turn yellow .. with black veins. Many 
are killed in.'the seedling stage. Others 

may live to maturity but seldom pro
duce usable heads. Heads that are af
fected have blackened veins in the 
stalks and are apt to rot in storage. 
Control consists of treating the seeds 
with the hot water treatment or get
ting seeds from the arid regions of 
the west. Since the disease may get 
into the seedbed, use sterilized or fresh 
soil for starting the plants. 

Cabbage yellows or wilt is a fungus 
disease that overwinters in the soil. The 
appearance on the plant resembles 
black rot. The plants are stunted and 
the leaves turn yellow and drop off. 
Control consists in using yellows-re
sistant varieties. (See list, page 21.) 

Blackleg is caused by a seed-borne 
fungus that may overwinter in the 
seedbed. This disease is common in 
most parts of Minnesota, affecting the 
roots and lower parts of the stem and 
causing a dry rot. Leaves may also be 
spotted. Control consists of seed treat
ment and sanitation as recommended 
for black rot. 

Clubroot is becoming common in 
Minnesota, especially in low, poorly 
drained soils. Affected plants are 
stunted and small, worthless heads are 
produced. Roots are swollen and club 
shaped. The disease is spread by cul
tivating tools, surface water, and in
fected seedlings. Ordinary rotations 
will not control this disease since the 
organism can live for years in the soil. 
Plant only healthy plants that show no 
knobby roots on disease-free soil. 
Growing one's own plants on sterilized 
soil will help. 

Carrot 

Carrots do best in a deep, fertile soil, 
well supplied with moisture. For sum
mer use, plant carrots as soon as the 
ground can be worked. For winter stor
age plant about June 1. Thin the car
rots as soon as the first true leaves form 
so that the plants are 2 inches apart in 
the row. 
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INSECTS 

The carrot weevil is a newcomer to 
Minnesota. The white, legless grubs 
make zigzag grooves over the surface 
of the roots or make tunnels through 
the roots. Preliminary experiments in
dicate that 5 per cent DDT dust or 
parathion (thiophos 3422) applied just 
as the roots are starting to enlarge may 
be effective in controlling this insect. 
The adults are paralyzed and gradually 
die. 

Leaf hoppers are often numerous on 
carrots. These do little injury except 
as they transmit purple top disease. For 
control, see leaf hoppers on potatoes, 
page 31. 

DISEASES 

Purple top or yellows on carrots is a 
virus disease that is transmitted by leaf 
hoppers from other host plants. Af
fected plants have purplish tops and 
poorly developed roots covered with 
numerous fine hair roots. Control con
sists in controlling the leaf hoppers. 
(See leaf hoppers on potatoes, page 
31.) 

Cauliflower 
Cauliflower is a cool-season crop and 

should be planted either early, about 
April 15 to 30, so that heads will form 
before hot weather, or about June 1 so 
that heads will not form until cool 
weather in the fall. The fall crop will 
generally be better than the spring 
crop. The transplants used should be 
about 6 weeks old. Since cauliflower 
heads turn yellow or green when ex
posed to sunlight, the leaves should be 
tied up around the heads when they 
are about an inch in diameter. 
INSECTS AND DISEASES 

Same as cabbage.· (See page 24.) 

Celery 

Celery is a rather difficult home-gar
den crop to grow. The soil must be 
well drained, fertile, and well supplied 
with moisture and organic matter. 

Plants must be started indoors about 
February 15 to March 1 for May 15' 
transplanting unless plants are avail
able from some commercial source. The 
plants should be spaced 6 inches apart 
in the row and kept clean cultivated. 
Several side-dressings with ammonium 
nitrate applied at three-week intervals 
after plants are set in the garden will 
help. Make a shallow trench on each 
side of the row and sprinkle ammon
ium nitrate at the rate of 1 pound 
per 100 feet of row in the bottom of 
the trench. Pascal or green varieties 
will not require blanching and these 
will be best for the home gardener. 

INSECTS 

Few insects bother celery. The 
tarnished plant bug (see potato, page 
31), and the garden slug (see cabbage, 
page 25) may affect celery. 

DISEASES 

Blight is the most common disease 
of celery in Minnesota. Affected leaves 
are. spotted and turn yellow. The dis
ease is seed borne and may also over
winter on remains of celery plants. 
Rainy or humid weather favors the dis
ease but it may be severe during dry 
periods if the plants are watered fre
quently. Spraying or dusting with cop
per fungicides will control the disease. 
Spraying should be started early and 
repeated frequently to be effective. 

Yellows is a fungus disease that 
stunts the plants and causes them to 
turn yellow early in the season. Often 
the crown will be rotted inside with a 
brick-red decay. Since the disease is 
soil borne, the only e:f1ective control is 
the use of yellows-resistant varieties 
(see special list, page 21). 

Chinese Cabbage 
Chinese cabbage grows best in cool 

weather and should be grown only as 
a fall crop. Plant the seeds about July 
1 and thin the plants to 12-18 inches 
apart. Seeds planted early in the spring 
will produce plants which form yellow, 
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mustard-like flowers during the sum
mer months. The elongated heads of 
Chinese cabbage may be used for 
salads or boiled like cabbage. 
INSECTS -AND DISEASES 

Same as cabbage. (See page 24.) 

Cucumbers 
Cucumbers are a warm-season crop 

and should not be planted until danger 
of frost has passed. Soil that is rich 
and well drained but still retentive of 
moisture will be best. Plant either in 
hills or in rows with the plants a foot 
apart. For pickles, pick all fruits when 
small. This will lengthen the harvest 
season. If this is done, slicing varieties 
will be suitable for pickles. Allowing 
fruits to ripen on the vine will shorten 
the productive period. The blossoms 
on cucumber plants are of two sexes, 
the male and the female. Male flowers 
usually outnumber the female, thus ac
counting for a small fruit set on a plant 
that may be full of bloom. 

INSECTS 

Cucumber· beetles often kill young 
plants and cause serious damage to 
older ones. They also spread bacterial 
wilt and mosaic. Cucumber beetles are 
elongated and either striped or spot
ted. Five per cent DDT dust is the 
most effective control for cucumber 
beetles and should be applied spar
ingly as soon as cucumbers are up and 
as soon as beetles appear, and should 
be repeated as needed. Injury to the 
foliage of certain varieties of vine crops 
have been reported where DDT was 
used. The dimethoxy form of DDT is 
less injurious to vine crops and could 
be used instead of DDT, if available. 
Arsenicals and rotenone are also used 
for control. 

Aphids often cause serious losses on 
cucumbers. The aphids are on the un
dersides of the leaves and are seldom 
noticed until the leaves suddenly wilt 
~ue to removal of sap ·by the rapidly 
Increasing aphid population. Inspect 

FIG. 7. Striped cucumber beetle 

the leaves at frequent intervals and 
spray with nicotine sulfate. (See pea 
aphid, page 30.) 

DISEASES 

Mosaic, one of the most important 
diseases of cucumbers, also affects other 
vine crops and certain weeds. The virus 
overwinters chiefly in perennial weed 
hosts such as milkweed and wild cu
cumber. Insects transmit the disease 
from infected weed hosts to young cu
cumbers or other vine crops. The plants 
are stunted and the leaves take on a 
mottled appearance, with light- and 
dark-green areas, especially noticeable 
at the tips of the new growth. Affected 
fruits are often small and distorted. 
Control is difficult. Eradicate milkweeds 
and wild cucumbers. Plant varieties, 
such as the Burpee Hybrid, that show 
some resistance to this disease and con
trol insects. 

Bacterial will: produces a slow wilt
ing of infected vines. The bacteria live 
in the water-conducting tubes of the 
stem and gradually plug these vessels, 
thus shutting off the supply of water 
to the leaves. The disease enters 
through the feeding punctures made by 
the cucumber beetles and is known to 
overwinter in the bodies of these in
sects. The only known control is spray
ing or dusting to kill the cucumber 
beetles (see above). 
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Eggplant 
The culture of eggplant is similar to 

tomatoes. The plants of this little
grown vegetable may be hard to buy 
so it may be necessary to grow your 
own. The fruits can be eaten at any 
stage of development· and are good 
sliced and fried. 

INSECTS 

Flea beetles and Colorado potato 
beetles often feed on eggplants. (See 
potato, page 31.) Red spider may affect 
eggplant in a warm, dry season. Use 
dusting sulfur to control this pest. 
DISEASES 

Fruit rof may affect eggplants. This 
disease also causes a spotting of the 
foliage. Spraying or dusting with cop
per fungicides will control this dis-
ease. 

Verficillium wilt may also attack 
eggplants. (See tomato, page 36.) 

Endive 
Endive is a cool-season crop and 

should either be planted very early to 
get the plant matured before hot 
weather or planted about July 1 for a 
fall crop. Thin the plants to 8 to 12 
inches in the row. The leaves are used 
very much like lettuce. To avoid the 
bitter taste that may be present, tie 
the outer leaves up over the head with 
a string or rubber band a few weeks 
before harvest. 

INSECTS AND DISEASES 

There are no insect or disease pests 
that warrant control. 

Ground Cherry 

Ground cherries have the same cul
tural requirements as tomatoes. The 
corn-ear worm often affects the fruits 
of the ground cherry. To control, dust 
the plants just before bloom with 5 
per cent DDT dust. 

Horse-radish 
Horse-radish is a perennial crop 

grown for its roots which are grated, 

mixed with salt and vinegar, and eaten 
as a relish or appetizer with meats and 
other foods. Root cuttings are planted 
in the spring 12 to 18 inches apart in 
the row. The roots are harvested in the 
fall. Side roots which are cut off in 
harvesting can be saved for planting. 
Flea beetles are the chief insect pest. 
(See cabbage, page 24.) 

Kale 
Kale is a cool-season crop used as 

greens in the spring and late fall. Frost 
seems to improve the flavor of the kale 
so in most gardens it is grown as a fall 
crop, if grown at all. Plant only the 
curled varieties. Insect and disease 
pests are the same as for cabbage. 

Kohlrabi 
Kohlrabi is grown for the fleshy 

swellings at the base of the stems which 
resemble turnip roots. Peeled and 
sliced, the stems can be served raw or 
they can be used as a boiled vegetable. 
The kohlrabi is quick maturing and 
does well in either cool or warm 
weather. 

Lettuce 
Lettuce is a cool-season vegetable 

that grows best below 70° F. It should 
therefore be planted very early or about 
August 1 for a fall crop. Leaf lettuce 
is easier to grow than head lettuce and 
generally produces more. The new 
Slobolt variety is somewhat resistant to 
heat and may extend the lettuce sea· 
son. If head lettuce is planted, set 
out vigorous plants early in the spring. 
The Great Lakes variety has given 
good results. Being a leafy vegetable, 
lettuce will respond to side-dressing 
with a high nitrogen fertilizer such as 
ammonium nitrate. 
INSECTS AND DISEASES 

Lettuce plants are sometimes at· 
tacked by cutworms, slugs, and leaf 
hoppers. For control of cutworms and 
slugs, see cabbage, page 25. Leaf-hop· 
per control is discussed under potatoes 
(see page 31). 
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Muskmelon 
Muskmelons do best on a warm, 

sandy loam soil. Since they require 
ample room, their culture is not rec
ommended in the small garden. Seed 
may be planted out-of-doors as soon 
as danger of frost has passed, or may 
be started in pots about four· weeks 
before field setting. Since muskmelons 
do not transplant readily, it is neces
sary to start the plants in pots or 
plant bands so that they can be moved 
to the field with a minimum of dis
turbance to the roots. Muskmelons 
should not be harvested until they 
separate readily from the stem. 

INSECTS 

Aphids feed on the undersurface of 
leaves and, when severe, may cause 
the leaves to wilt suddenly. Examine 
the leaves carefully at regular inter
vals and, if any aphids are noticed, 
spray or dust immediately with nicotine 
sulfate or rotenone. Muskmelons are 
also affected by cucumber beetles 
(see cucumber, page 27), and the squash 
bug (see squash, page 33). 

DISEASES 

Fusarium wilt affects both the musk
melon and watermelon and is quite 
widespread in Minnesota. The fungus 
lives indefinitely in the soil and may 
attack muskmelons at any stage of 
their growth. Affected plants wilt and 
die within a few days, and often have 
long, brown streaks along the stems in 
the early stages. Since the disease is 
also seed borne, treatment of the seed 
with mercuric chloride will help. In 
infected soil, plant only resistant varie
ties, such as the Golden Gopher. 

Bacterial wilt also affects the musk
melon. (See cucumber, page 27.) 

Onion 
Onions can be grown from seeds 

planted early in the garden. More cer
tain results will be obtained if onion . 
Plants or sets are planted. If one grows 

his own onion plants, the seeds should 
be planted indoors about February 1. 
Cultivation should be shallow and 
seeded onions should be thinned to 
avoid crowding. Onions, for storage, 
should not be harvested before the 
tops topple over. After harvest, the 
bulbs should be cured in shallow crates 
in a well-ventilated building. Cool, dry 
conditions are best for storage. Winter 
onions are planted in August, usually 
from sets. 

INSECTS 

Onion maggot is one of the worst 
insect pests of the onion. Damage 
caused and control are similar to cab
bage maggot. (See cabbage, page 24.) 

Thrips are common on onions in cer
tain years. The insects are so tiny that 
they escape notice until the plants 
take on a blanched appearance due to 
the rasping and sucking of juice by 
these tiny insects. The tender, center 
leaves curl and become deformed while 
the tips of the outer leaves turn brown. 
This insect can be easily controlled 
with DDT, preferably the 5 per cent 
dust. 

Cutworms may also attack onions. 
(See cabbage, page 25.) 

DISEASES 

Although there are a number of dis
eases that affect the commercial 
growers' crops, none of them warrant 
control measures for the home garden. 

Parsley 
Parsley can be seeded directly in 

the garden or transplanted. Germina
tion is slow and seedlings are very • 
small, so care must be exercised in 
growing this crop. Only a very short 
row is needed to supply all of the 
parsley needed. Some of the smaller 
plants can be dug up in the fall and 
grown in the house as a house plant for 
winter use. The leaves can also be dried, 
pulverized, and used for a garnish in 
the winter. 
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Parsnip 
Parsnips are generally seeded in May. 

Since germination is slow, the rows 
may be marked by mixing in a few 
radish seeds. Poor germination may be 
caused by using old seed, since parsnip 
seeds over one year old germinate 
poorly, if at all. Thin the plants to 3 
to 4 inches apart in the row as soon 
as the first true leaves appear. The 
roots will have a better flavor after a 
few frosts in the fall. They can be dug 
and harvested much like carrots or 
can be left in the ground over winter 
and used early in the spring. In heavy 
soils, the short-rooted variety known 
as "Short Thick" should be planted. 

INSECTS AND DISEASES 

There are no insect or disease pests 
on parsnips that warrant control 
measures. 

Peas 
Peas are a cool-season crop and 

should be planted as soon as the ground 
can be worked in the spring. Plant in 
drills about 2 inches deep with seeds 
1 to 2 inches apart in the drill. Plant
ing double rows 6 to 8 inches apart will 
provide some support to the bush types. 
Taller varieties should have some sup
port, such as brush stuck into the 
ground at intervals or strings stretched 
between posts. For best quality, har
vest as soon as the pods have filled. 
Since the quality goes down rapidly 
in warm weather, plant only the early 
or midseason varieties in southern Min
nesota and get these in early. For a 
long harvest season, plant several varie
ties of different maturity dates. 

INSECTS 

Aphids are often severe on peas. 
They suck the juices from tips of young 
plants and may completely cover the 
entire plant, thus either killing it or 
seriously reducing the yield and qual
ity. Nicotine sprays or rotenone are 
recommended controls. 

Leaf hoppers may also be common 
on peas. (See potato, page 31.) 

DISEASES. 

Roof rot is the most common dis
ease on garden peas in Minnesota. The 
fungi which cause this disease live in 
the soil and are most destructive in 
wet, poorly drained soils. The roots 
of the pea are attacked and the above
ground parts are seriously stunted or 
the entire plant dies. Plant only on 
well-drained soil and practice crop 
rotation. Seed treatment with Semesan 
or Spergon may help. 

Wilf on peas is similar to root rot 
but is caused by a different group of 
fungi. Infected plants die prematurely. 
Certain varieties are more resistant to 
the disease than others and these should 
be grown on infested soils. (See special 
list of resistant varieties, page 21.) 

Powdery mildew may be serious on 
late plantings or plantings held for 
dry peas in a wet year. Sulfur dust 
may help if applied in time. 

Peppers 
The cultural requirements for pep

pers are about the same as for toma
toes. Since peppers require a long grow
ing season, plants must be used and 
then only the earliest varieties planted, 
especially in northern Minnesota. The 
sweet peppers are generally eaten 
green while the "hot" peppers are 
ripened first. Gree~ peppers can be 
frozen by merely putting whole pep
pers in the locker. 

INSECTS AND DISEASES 

See tomato, page 35. 

Potato 
Potatoes require considerable room 

and should not be grown in the small 
garden. Plant only disease-free or 
certified tubers since many common 
potato diseases are carried on the 
tuber. The seed piece used for plant
ing should contain one or more "eyes" 
or buds. Early potatoes can be planted 
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as soon as the ground can be worked 
in the spring, while late potatoes are 
generally planted about June 1. Culti
vate shallowly after the plants are well 
started. Hilling is a common practice 
but it is not necessary if the soil is well 
drained and if the tubers were planted 
deep enough. Early potatoes can be 
harvested at any time after the tubers 
are large enough to eat. Potatoes to be 
stored should not be harvested until 
the tops have died down. Be careful in 
harvesting to avoid bruising the tubers. 
Store in a cool, moist place. 

INSECTS 

Potatoes have more than their share 
of insect pests. Among these are the 
Colorado potato beetle, leaf hopper, 
flea beetle, tarnished plant bug, aphids, 
white grub, wireworm, and stalk borer. 

The Colorado potato beetle is familiar 
to everyone. The young have heavy ap
petites and may eat the entire plant 
in a few days. Fortunately, this insect 
is easily controlled with arsenical and 
DDT preparations. 

Leaf hoppers are small, wedge
shaped insects that may be identified 
by their peculiar habit of jumping 
sideways. They suck the juices from the 
undersides of the leaves and produce 
a browning of the leaf margins known 
as "tip burn" or "hopper burn." When 
numerous, this insect seriously reduces 
the crop. DDT preparations offer a satis
factory means of controlling this insect. 

The tarnished plant bug is a· suck
ing insect that not only sucks the juice 
from the leaves but also injects a poi-

FIG. 8. Potato beetle 

FIG. 9. Leaf hopper-S times natural size 

sonous substance into the plant. Con
trol is difficult. Sanitation aids in keep
ing the number down. DDT also offers 
promises of effective control. 

Wireworms are hard, dark-brown, 
smooth, wire-like worms that feed on 
the roots and tubers of the potato. Wire
worms are worse on land that was 
previously in sod. No practical control 
is known except avoiding sod land for 
gardens. Trapping these insects by 
planting a few early potatoes and then 
lifting and destroying these plants and 
the tubers and insects attached may 
help. . 

Aphids are often serious on potatoes, 
causing considerable damage by suck
ing juices and transmitting virus dis
eases. (See peas, page 30.) 

Flea beetles are frequently serious 
on potatoes, causing numerous small 
holes in the leaves. (See cabbage, page 
24.) 

White grubs often feed on the tubers 
of the potato, producing large holes. 
(See sweet corn, page 34.) 

Stalk borers and European corn 
borers occasionally bore into the stems 
of the potato, causing that portion of 
the plant to wilt. (See rhubarb, page 
32, and sweet corn, page 35.) 

DISEASES 

Potatoes suffer from many kinds of 
diseases, including mosaic, spindle 
tuber, ring rot, scab, rhizoctonia, late 
blight, and early blight. 
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Mosaic, spindle tuber, and ring rot 
are carried over on diseased tubers. For 
this reason it is advisable for the home 
gardener to plant only certified pota
toes that can be purchased from most 
seed companies. 

Scab and rhizoctonia are soil borne 
so that there is little that can be done 
to control these diseases after soil is 
infested. Scab is usually worse on high
lime or heavily manured soils. Russet 
varieties and Menominee are more 
resistant to scab than are Warbas or 
Cobblers. 

Late blight and early blight are best 
controlled with copper sprays or dusts 
combined with a suitable insecticide 
such as DDT. Late blight affects the 
vines during cool, moist weather and 
may spread rapidly under such condi
tions. Affected leaves first show water
soaked lesions surrounded by a yellow
ish halo. Early blight shows as dark
colored spots on the leaves which show 
concentric rings. 

Sweet Potato 

Sweet potatoes are seldom grown in 
Minnesota except on sandy soils in the 
southern half of the state. Rooted cut
tings are planted about June 1. The 
roots are harvested after the first 
frost and stored like squash. 

Pumpkin 

Pumpkins are seldom grown in the 
small garden since they require so 
much room. The new Cheyenne Bush 
pumpkin makes it possible to grow a • 
few pie pumpkins on a limited space. 
The culture, insects, and diseases are 
the same as for squash. (See page 33.) 

Radish 

Radishes do best during cool weather 
in the spring or fall. The soil should 
be mellow and fertile since radishes 
must grow rapidly to be worth eating. 
Plant at 10-day intervals for a sue-

cession of roots: Since radishes grow to 
maturity in a few weeks, a few seeds 
can be scattered in the rows of carrots, 
parsnips, and beets. If this is done, be 
certain to pull any plants that are not 
used. 

INSECTS 

The cabbage maggot and the flea 
beetle are the worst pests on the radish. 
Covering the rows with cheesecloth as 
soon as the radishes sprout will keep 
the maggots out, or dust early with 5 
per cent DDT. (See cabbage insects, 
page 24.) 

DISEASES 

There are no diseases on radishes 
that warrant control in the home gar
den. 

Rhubarb 

Rhubarb is one of the few vegetables 
that can be eaten early in the spring. 
Plant a few plants of the red-stemmed 
varieties along one side of the garden. 
Give the soil the same fertilizer as the 
rest of the garden receives each year. 
Do not allow any of the flower stalks 
to go to seed. Keep cultivated to con
trol weeds and harvest from the time 
the stalks are large enough in the 
spring until midsummer. Do not har
vest any stalks the first year and har
vest only a little the second year. Pull 
the stalks rather than cutting them. 
When the plants become overcrowded 
after eight or nine years, the old 
clumps should be divided and set in a 
new location. 

INSECTS 

Leaf hoppers, flea beetles, and stalk 
borers are the chief insect pests of 
rhubarb. (For leaf-hopper and flea
beetle control, see potato and cabbage, 
pages 31 and 24.) 

Stalk borers are common on most 
soft-stemmed vegetables. The moths Jay 
their eggs in the fall on grasses or 
weeds. In the spring the eggs hatch 
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into worms which at first feed on 
grasses and weeds along the border of 
the garden and then attack fleshy-stem
med plants such as rhubarb, sweet 
corn, squash, etc. The same insect may 
tunnel into several·different stems, thus 
increasing the losses. The most prac
tical control is the fall cleanup of the 
garden and fence rows to eliminate the 
overwintering stages. 

DISEASES 

There are no diseases of rhubarb that 
warrant control in the home garden. 

Rutabaga 

Rutabagas are a cool-season crop and 
do best in northern .Minnesota where 
the summers are cool. The Laurentian 
variety is best for the home garden 
because of its smoothness and uni· 
formity. Plant about June 1 and thin 
the plants to 6 to 8 inches apart. The 
roots can be dug late in the fall and 
stored like potatoes. Flea beetles and 
cabbage maggot are the chief insects. 
(See cabbage, page 24.) 

Salsify 

Salsify or vegetable oyster is not 
commonly grown but is a good veget
able for creaming and stews. The roots 
resemble small parsnips and can be 
dug in the fall and stored or left over 

Nymphs 

winter and dug in the spring. Since the 
plant is perfectly hardy, the seeds 
should be planted early in the spring 
and thinned to 2 or 3 inches. 

Spinach 

Common spinach is a cool-season crop 
and should be planted early in the 
spring for the spring crop and about 
August 1 for the fall crop. During hot 
weather, seed stalks form and the 
spinach is worthless. Where a hot
weather spinach is desired, the New 
Zealand spinach should be planted. 

Squash and Pumpkin 

Winter squash and pumpkins require 
plenty of room to develop and hills 
must be spaced 6 to 8 feet apart. Bush
type summer squash and bush pump
kins need a 3- to 4-foot spacing. Being 
tender, seeds should not be planted 
until the ground has warmed up and all 
danger of frost is past. Planting these 
vines along one side of the garden will 
save space. Fruits should be harvested 
before heavy frosts and, after curing, 
stored in a dry, fairly warm place. 

INSECTS 

Squash and pumpkin are attacked by 
cucumber beetles (see cucumber, page 
27), squash bugs, and squash borers. 

Squash bugs are a serious pest on 
squash and pumpkins in southern Min-

Adult 
FIG. 10. Squash bug 



34 EX:TENSION BULLETIN 174 

nesota. The grayish bugs increase in 
number rapidly from eggs laid by over
wintering adults. By sucking juices 
from the leaves, affected plants soon 
wilt and become worthless. The young 
are r eadily kill ed by dimethoxy 5 per 
cent DDT or 10 per cent sabadilla 
dusts but the adults are difficult to kill, 
since a strong DDT application would 
injure the foliage. Care should be exer
cised in using DDT since excessive ap
plications may cause injury on some 
varieties. Sabadilla is not injurious to 
plants. A combination of DDT and 
sabadilla dusts is very effective. Trap
ping under boards is a successful way of 
killing squash bugs. Remove and de
stroy all affected vines in the fall. 

Squash borers are similar to the com
mon stalk borer. A long vine or the 
entire plant may suddenly wilt. Closer 
examination will r eveal piles of excre
ments where the borer entered. If the 
excrement is noticed soon enough the 
stem can be split with a knife and the 
worm killed. Mounding soil on the 
vines to induce rooting along the stem 
m ay save a plant that is later attacked 
near the base by these borers. Practice 
sanitation and a thorough fall cleanup. 
(See common borer under rhubarb, 
page 32.) 

DISEASES 

Diseas s are seldom serious enough 
on squash and pumpkins in the home 
garden to warr ant control. 

Sweet Corn 

Sweet corn is a popular home-garden 
vegetable where space will permit its 
culture. The first planting should be 
made early in May for early sweet corn 
but the main plantings should not be 
made until all danger of frost is past 
and the ground has warmed up to per
m it rapid germination. To have a long 
harvest season, several varieties of dif
ferent maturity dates should be planted 
at one time or one variety, if preferred, 
should be planted at 10-day to 2-week 
intervals. To insure pollination plant 

several short rows of a variety rather 
than one long row. Never save your 
own seed of hybrid varieties or of open
pollinated varieties if more than one 
variety is planted. Harvest the sweet 
corn as soon as the kernels are well 
filled and use or process as soon as 
possible for best quality. 

INSECTS 

Sweet corn has its share of insect 
pests, among which are the cutworms 
(see cabbage, page 25), common stalk 
borer (see rhubarb, page 32), wire
worms (see potato, page 31), the corn
ear worm, white grub, and European 
corn borer. 

The corn-ear worm is a familiar in
sect pest to all gardeners. The adult 
moth lays its eggs on corn silks or 
other host plants and the young, after 
feeding on the leaves, enter the ear 
through the silks. Dust the silks with a 
5 per cent dust of DDT. 

White grubs are a serious pest on 
corn, root crops, potatoes, and straw
berries. The adult June beetle lays its 
eggs in the soil several inches below 
the surface. Grasslands or grassy spots 
in cultivated fields are most apt to be 
infested. Control consists of planting 
sweet corn and other susceptible crops 
on clean-cultivated ground or after 
alfalfa or clover . Keeping the fence 
row free of grass and locating the gar
den away from groves of trees will 
help. Fall plowing may turn up some 
of the grubs, thus exposing them to 
birds. 

FIG. 11. White grub 
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The European corn borer is rapidly 
spreading in Minnesota. Affected corn 
plants may be so weakened that they 
fall over or break off at various points 
where the borer enters. Keep the fence 
rows clean and plow under completely 
or destroy all debris to prevent the 
emergence of the adult the following 
season. Dust the corn plants with 5 
per cent DDT when the moths emerge. 

DISEASES 

Seedling blight of sweet corn is 
caused by several different fungi that 
commonly live in the soil but may also 
be carried on the seed. These fungi 
ordinarily injure the seedlings only 
when they are growing in soil that is 
too wet and cold. Treating the seed 
with an organic mercury dust such as 
Semesan Jr. will protect the seed and 
greatly increase the stand. Since the 
cost of treatment is small, all sweet 
corn should be treated before planting. 

Corn smut which gets on the ears 
and leaves of sweet corn is difficult 
to control. Since crop rotation is dif
ficult in the garden, complete removal 
or destruction of the old stalks as soon 
as the crop has been harvested is ad
vised. Avoid using barnyard manure 
containing corn stalks. Minhybrid 202 
may be more resistant to smut than 
other varieties. 

Tomato 
Tomatoes are one of the most im

portant garden crops. While field seed
ing may .give some ripe fruit, it is 
generally considered best to transplant 
vigorous young plants about June 1. 
Experiments have shown that trans
planting vigorous young plants about 
6 to 8 weeks old will produce earlier · 
and heavier yields than large, over
grown, and overhardened plants. The 
soil should be fertile and retentive of 
~oisture. Transplanting solutions have 
mcreased early yields (see page 18) . 

If plants are to be tied and staked, 

wide spacing of 3 to 4 feet will be 
needed. Staked plants produce fewer 
fruits per plant, but due to close spac
ing more fruits can be produced on a 
given area. Mulching with straw or 
grass clippings about August 1 may aid 
in moisture conservation and in keep
ing the fruits clean. 

INSECTS 

Cutworms may cause serious losses 
on newly transplanted plants. (See cab
bage, page 25.) Aphids may be found 
occasionally and though they seldom 
do a great deal of direct damage, they 
do transmit mosaic and other virus 
diseases. (See peas, page 30.) Flea 

~Pacing may be as close as 18 inches FIG. 12. Staked tomatoes produce earlier 
IF! the row. If allowed to spread, a and cleaner fruits 
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beetles (see cabbage, page 24), corn-ear 
worm (see sweet corn, page 34), stalk 
borer (see rhubarb, page 32), and the 
horned tomato worm and field cricket 
may cause injury. 

The horned tomato worm is a large 
worm up to 3 or 4 inches long with a 
slender horn projecting from near the 
rear end. The large insects have enor
mous appetites and may defoliate en
tire branches in a short time. Hand 
picking is the most practical control. 

Field crickets often move into the 
tomato patch and do considerable dam
age to the ripening fruits. The use of a 
straw mulch may increase the number 
of crickets that move in. Chlordane of
fers a good control for field crickets as 
well as for grasshoppers. 

DISEASES 

Blossom-end rot is one of the most 
common troubles on tomato fruits. 
Sunken, dark-colored spots appear at 
the blossom end. This disease is caused 
by excessive water loss during dry 
periods. Maintaining a high organic 
matter content in the soil and thorough 
watering at regular intervals during 
dry spells are the best control methods. 

Mosaic is a virus disease that gets 
into the garden largely through in
fected plants. It may be spread by 
handling the plants and by insects with 
sucking mouth parts. Tobacco users 
should not handle plants unless they 
wash their hands thoroughly with soap 
and water since the mosaic virus may 
be in the tobacco. Affected plants are 
stunted and the leaves are mottled with 
light green and dark green. Affected 
plants should be removed at once. 

Leaf spot, also known as Septoria 
leaf spot and "blight," is destructive. 
most years, especially on the early, 
determinate types such as Bounty and 
Victor. The spots are numerous, small, 

1/16 to lfs inch in diameter, with gra:y 
centers. Affected leaves turn yellow, 
dry up, and drop off. This seriously 
affects the yield and quality of the 
fruits. The use of fixed copper sprays 
or dusts may check the spread of this 
disease, but in a severe year it is dif
ficult to control. Plant several varieties 
that are of different maturity dates. 

Verficillium wilt may affect the 
plant at any stage of development. Af
fected plants are badly stunted and the 
lower leaves dry up. Fruits are small. 
Get plants from a re!iable source. 

Late blight was destructive in 1946 
and may reappear at any time. The 
disease may attack both green and ripe 
fruits, producing dark-brown areas 
with a firm surface. These areas en
large rapidly to involve the whole fruit. 
Leaf symptoms are similar to late 
blight on potatoes. Sanitation and cop
per dusts or sprays are effective. 

Turnips 
Turnips are a cool-season crop and 

should be planted early for the spring 
crop or about July 1 ·for the fall crop. 
Flea beetles are especially fond of 
turnips, so it will be well to dust the 
rows with 5 per cent DDT just as soon 
as the plants break through the ground 
and at regular intervals as long as 
flea beetles are around. Turnips can be 
left in the ground until just before fall 
freeze-up. (See cabbage, page 24, for 
insect and disease pests.) 

Watermelon 
Watermelons can be grown in most 

sections of Minnesota, provided the 
right variety is selected. In northern 
Minnesota it will be best to set out 
plants started in individual containers 
since the roots should not be disturbed 
in transplanting. Cultural requirements 
..are about the same as for muskmelons. 
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