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Asparagus Culture 
By Ross C. THOMPSON,

1
 formerly horticulturist, S. P. DOOLITTLE,

1
 for- 

merly pathologist, and L. L. DANIELSON, physiologist, Crops Research 
Division, and HORATIO C. MASON, entomologist, Entomology Research 
Division, Agricultural Research Service. 

ASPARAGUS is one of the most valu- 
L able of the early vegetables and 

perhaps the most important of the 
perennial vegetable crops. It is 
healthful and palatable as a canned 
or a frozen product and as a fresh 
vegetable. The importance of as- 
paragus as a vegetable is evidenced 
by the large acreage being used for 
its production both as a home- and 
market-garden crop. 

The total acreage devoted to the 
commercial production of aspara- 
gus remained nearly constant dur- 
ing the 10 years, 1942-51. How- 
ever, during this period there was 
a gradual reduction in the acreage 
planted to asparagus for fresh con- 
sumption and an increase in the 
acreage grown for processing. Ac- 
cording to the Agricultural Mar- 
keting Service, United States De- 
partment of Agriculture, a total of 
133,510 acres was harvested in 1942. 
Of this total, 58,880 acres were har- 
vested for the fresh market and 
74,630 acres were harvested for can- 
ning and freezing. By 1951 the 
acreage for fresh-market asparagus 
had dropped to 37,150 while that 
for processed asparagus had risen 
to 93,450, for a total of 130,600 acres. 
Advances in freezing and handling 
processes have undoubtedly been 
major factors in the shift from 
fresh-market to processed aspara- 
gus. 

During the period 1942-51 the 
States important in producing as- 
paragus for fresh consumption were 

1 Deceased. 

California, New Jersey, Washing- 
ton, Pennsylvania, Illinois, South 
Carolina, Maryland, Massachusetts, 
and Michigan. All of these States 
except South Carolina, Pennsyl- 
vania, and Massachusetts were also 
important producers of asparagus 
for processing. Delaware and Iowa 
also ranked high in the production 
of processed asparagus. California 
was by far the largest producer of 
both types of asparagus. 

Climatic and Soil 
Requirements 

Asparagus is found growing wild 
in many places where the seed has 
been scattered by wind, water, birds, 
and other carriers. The plant is 
grown in home gardens in nearly 
all sections of the country, but con- 
ditions for commercial production 
are limited. Asparagus is a native 
of temperate regions and cultiva- 
tion is most successful where either 
low temperatures or drought stops 
growth of the plant and gives it a 
rest period. 

Commercial asparagus culture 
should not be undertaken where 
conditions are such that the plant 
continues to grow throughout the 
year. Important chemical changes 
that greatly influence the future 
development of the plant take place 
in the reserve food supply during 
the resting stage, and if the plant 
does not have a rest period the 
shoots may become less vigorous 
and more spindling each year. 



Yields in Southern States are 
often only ys to y2 as great as yields 
in Northern States. Nutrition, cul- 
tural practices, and other factors 
no doubt contribute to these diflfer- 
ences ; but it is believed the lack of 
severe winter temperatures in the 
South is partly responsible. In 
some sections having mild winter 
temperatures and low rainfall the 
required rest period can be induced 
by drought. In the lower Sacra- 
mento Valley of California, for 
example, asparagus is given its rest 
period by withholding irrigation 
water. 

Asparagus can be grown on many 
kinds of soil, but good drainage 
is essential. The asparagus plant 
has an extensive root system and 
for maximum development must 
have an open, porous soil. The 
best types of soil for permanent 
plantations are deep, loose, and 
light—mucks and light sandy 
loams, for example. Since early- 
spring growth depends on the re- 
serve food in the fleshy roots, a soil 
that allows full development of the 
storage roots, which may reach a 
length of more than 10 feet, should 
be provided. Where earliness is 
important, a soil that warms up 
readily in the spring is essential, 
for temperature is an important 
factor in early growth. 

Very light sandy or gravelly soils 
having a porous subsoil should be 
avoided. The moisture-holding ca- 
pacity of such soils is too low for 
profitable asparagus production. 
Soils having a gravelly or hardpan 
subsoil are not desirable either. 
Many of the commercial asparagus 
soils of the South have a light 
sandy topsoil underlain by clay. 
Heavy soils are not the best, but 
may be satisfactory for asparagus 
if they are not so heavy that they 
bake. Heavy soils are more difficult 
to work, and they warm up slowly. 
Muck and light sandy loams well 

supplied with organic matter are 
ideal for asparagus. 

Asparagus is found growing nat- 
urally on the banks of streams and 
near salt marshes, where the salt 
content of the soil is high and the 
reaction somewhat alkaline. It 
does well in moist places, if the 
water table does not come within 
4 feet of the surface. 

Asparagus will thrive in soils 
having a salt content too high for 
many other crop plants but will not 
tolerate extreme acidity. Soils 
ranging from slightly acid to 
slightly alkaline are best for aspara- 
gus. Land known to be very acid 
should have an application of lime 
to make the reaction nearly neutral 
before being planted to asparagus. 
The tolerance of the asparagus 
plant to various salts makes it pos- 
sible to utilize for its production 
land that is too alkaline for some 
other crops. However, the yields 
are likely to be lower and the life of 
the planting shorter on such land 
than on land more nearly neutral in 
reaction. 

Fertilizing Before Planting 
The long time that the land is 

occupied by an asparagus plantation 
makes it highly desirable that the 
soil be made fertile and be put into 
the best physical condition possible 
before the plants are set. The 
question of fertilizer practice is a 
local problem and must be deter- 
mined largely by local conditions. 
What has proved to be a good prac- 
tice in one locality may not be good 
where soil and climatic conditions 
are different. Furthermore, a fer- 
tilizer that gives the greatest yield 
may not return the greatest profit 
per acre, for the cost of the ferti- 
lizer may be proportionately more 
than the increase in yield. This is 
especially true if high-priced 
manure is used. 



Asparagus thrives best in a soil 
well supplied with humus. In soils 
of mineral origin the application of 
some organic material may be more 
important than the addition of 
nitrogen, phosphorus, and potas- 
sium. Soils of organic origin like 
peat and muck, already well sup- 
plied with humus, may need only 
the addition of one or more of the 
fertilizing elements to put them in 
a good state of fertility. Some 
organic soils need no fertilizer be- 
fore planting. In one of the large 
production areas in California, 
trials on highly organic soil indi- 
cated no response of asparagus to 
any kind of fertilizer regardless of 
time or rate of application. 

Where organic matter is needed 
it can best be supplied in the form 
of animal manure, if this can be 
obtained at a reasonable cost. An- 
imal manures are especially desira- 
ble because they add some plant 
food and also improve the physical 
condition of the soil by the addition 
of humus. The present cost of ani- 
mal manure maKes it inadvisable, 
however, to try to maintain fertil- 
itv on large plantations by the use 
of it alone. It is a good practice to 
supply part of the required ma- 
terials in the form of manure and 
part by commercial fertilizer. 

Where animal manure is not 
available at low cost, the required 
organic material can be supplied by 
turning under a green crop. Some 
of the leguminous crops, such as 
cowpeas, soybeans, vetch, or clover, 
are preferable, as they add some 
nitrogen to the soil if they are prop- 
erly inoculated with nitrogen-fixing 
bacteria. Where it is impractical to 
grow a legume, one of the small- 
grain crops such as rye, wheat, oats, 
or barley can be used. Although 
the grains do not add nitrogen to 
the soil as do the legumes, they fur- 
nish a quantity of organic material 

and should be used where legumes 
cannot be grown to advantage. 

In tur Ding under any manure 
crop attention should be given to its 
effect on the nitrogen supply in the 
soil. This applies also when large 
amounts of coarse, strawy stable 
manure are used. Such manures, 
high in woody materials, require 
large amounts of nitrogen in their 
decomposition. If these woody ma- 
terials have not decayed before the 
planting pf a crop, they may cause 
nitrate starvation. To help keep 
a supply of nitrogen available it is 
a good practice to apply 100 to 300 
pounds per acre of a high-nitrogen 
fertilizer, such as nitrate of soda, 
or sulfate of ammonia, to aid in the 
decomposition process. Green-ma- 
nure crops, especially legumes, 
turned under while green and suc- 
culent decompose more rapidly 
than woody material and are less 
likely to cause nitrogen starvation 
during decomposition. 

Green manure or a heavy appli- 
cation of animal manure should be 
turned under the season before the 
asparagus crowns are set. A light 
application of well-decomposed 
manure may be broadcast and 
worked into the surface soil. If 
only a limited supply of manure is 
available, it can be utilized more 
economically by placing it in the 
bottom of the planting furrow than 
by broadcasting it. When thus ap- 
plied, the manure should be well 
rotted and thoroughly incorporated 
in the soil before the crowns are set. 
As already noted, use of some com- 
mercial fertilizer in addition to ma- 
nure is usually advisable. In 
general, the longer the land has 
been in cultivation the greater is 
the need for one or more of the 
fertilizing elements. Soils in the 
eastern part of the country are more 
likely to require commercial ferti- 
lizer than western soils. An ap- 
plication of 1,000 to 2,000 pounds 



per acre of a complete fertilizer 
containing 6 to 8 percent of nitro- 
gen, 10 to 15 percent of phosphoric 
acid, and 6 to 10 percent of potash 
is often profitable. If applied be- 
fore the plants are set, the fertilizer 
should be broadcast and thoroughly 
mixed with the soil. The applica- 
tion of part of the commercial fer- 
tilizer may be delayed until after 
the crowns are set. This part should 
be applied along the rows and 
worked into the soil by cultivation. 

If a legume rather than a non- 
legume is turned under as a green- 
manure crop, less nitrogen will be 
required in the commercial ferti- 
lizer. Animal manures vary 
greatly in the percentage of the 
fertilizing elements they carry. 
Furthermore, soil origin and cli- 
matic conditions influence soil fer- 
tility and fertilizer requirements. 
Such variable factors as these pre- 
vent the establishing of a fertilizer 
practice which would be best under 
all conditions. 

Maintaining Fertility 
Except in areas where trials in- 

dicate no need for fertilizer, aspar- 
agus plantations should be ferti- 
lized every year. The first season 
or two after the asparagus is set, 
1,000 to 1,500 pounds of a complete 
fertilizer should be broadcast and 
worked into the soil as early in the 
spring as the soil can be handled. 
This should be followed by one or 
two applications of nitrate of soda 
or other readily available nitrogen 
fertilizer along the rows at the rate 
of 150 to 200 pounds per acre. 

There is no general agreement 
on what is the best time of the 
season to apply fertilizer to beds 
ready for harvesting. A common 
practice, however, is to apply part 
of the fertilizer just after the cut- 
ting season, because asparagus 
draws most heavily upon the plant 

food when it is making top growth 
and storing reserve food in the 
fleshy roots. Investigations by 
the New Jersey Agricultural Ex- 
periment Station show that the 
asparagus plant can utilize ni- 
trates in the spring and during 
the cutting season. The records 
of yields for 9 years at the Mary- 
land Agricultural Experiment Sta- 
tion show no consistent difference 
in the yield of asparagus ferti- 
lized at the beginning and that 
fertilized at the end of each cutting 
season. More recent investiga- 
tions by the South Carolina Agri- 
cultural Experiment Station in- 
dicate that certain fertilizers, such 
as 10-8-5 and 5-8-5, when used at 
the rate of 2,000 pounds per acre 
give the greatest yields when half 
is applied before harvest and half 
after harvest, with a later appli- 
cation of about 150 pounds of ni- 
trate of soda. 

Some successful growers apply 
quick-acting nitrogen fertilizer 
early in the spring and sidedress 
the rows during the harvesting 
season. They believe that early 
applications of such nitrates help 
to maintain production and qual- 
ity, especially where green aspar- 
agus is grown. Other equally suc- 
cessful growers apply most of the 
fertilizer at the end of the cutting 
season because they believe that the 
asparagus plant can make more 
efficient use of it while making 
top growth and storing reserve 
food in its roots. 

Local conditions should be con- 
sidered in determining the time to 
apply fertilizer and the quantity of 
fertilizer to be applied to a pro- 
ducing field. For example, it is 
better not to make a heavy applica- 
tion of fertilizer during a period 
when the soil moisture is likely to 
be low for some time, as it often is 
at the end of the cutting season in 
some nonirrigated sections.   With 



low moisture the plant may not be 
able to make use of the fertilizer, 
and in extreme cases injury may re- 
sult. Under such conditions heavy 
applications of fertilizer are best 
made in early spring, when soil 
moisture is usually more abundant. 

It is a good practice to divide the 
fertilizer used, applying part of it 
before growth starts in the spring 
and the remainder at the end of the 
cutting season. In most cases a 
balanced fertilizer carrying all 
three of the important elements— 
nitrogen, phosphorus, and potas- 
sium—is best. Where a soil is 
known to be already high in one or 
more of these elements a fertilizer 
should be used that meets the 
particular needs. Mixed fertilizers 
carrying 4 to 6 percent of nitrogen, 
8 to 12 percent of phosphorus, and 
6 to 10 percent of potassium are in 
general use. The 5-8-7 and 5-10-5 
fertilizers are widely used. Besides 
the general fertilizer application it 
is sometimes necessary to use one or 
two side dressings of a quickly 
available form of nitrogen such as 
nitrate of soda or sulfate of am- 
monia. One application of 200 to 
300 pounds or two applications of 
150 pounds each are sometimes nec- 
essary, especially after periods of 
prolonged heavy rains, which leach 
nitrogen from the soil. 

Since asparagus thrives best on 
nearly neutral soils, attention 
should be given to soil reaction in 
applying fertilizers. If acid fer- 
tilizers are used in large amounts 
it is necessary to adjust the soil re- 
action with lime. Asparagus is a 
heavy feeder on calcium, and many 
eastern soils require regular appli- 
cations of lime to maintain the cal- 
cium content and proper soil reac- 
tion. As much as 1,000 to 2,000 
pounds of limestone may be re- 
quired annually for a period of 
years until the calcium content be- 
comes fairly high.   Many eastern 

soils are also low in magnesium. 
Where this element is low a dolo- 
mitic lime high in magnesium 
should be used. 

The use of common salt, or 
sodium chloride, was at one time 
considered essential for asparagus 
production. It has been shown 
that sodium chloride and sodium 
carbonate may be beneficial on soils 
low in potassium. Where the 
potassium content is high or where 
fertilizers relatively high in potas- 
sium are applied, the addition of 
sodium salts has produced little re- 
sponse. The same stimulation as 
that obtained from sodium salts can 
no doubt be more efficiently ob- 
tained from potassium. The best 
growers obtain satisfactory yields 
without sodium salts, and their use 
is not generally advisable. 

In some of the eastern asparagus 
districts cowpeas and soybeans are 
being grown as a late cover crop 
with good results. The seed of the 
cover crop is drilled in between the 
asparagus rows about 3 weeks after 
the cutting season, about 5 pecks of 
seed being used per acre. The 
cover crop tends to prevent weed 
growth and, if the growth is disked 
in, adds considerable organic mat- 
ter as well as some nitrogen to the 
soil. This is a good practice and 
one likely to become more general 
with the increasing scarcity of ani- 
mal manure. 

Varieties 
There are only a few varieties of 

asparagus, and the varietal differ- 
ences between some of these are not 
well defined. Male and female 
flowers are borne on different 
plants, and this results in a con- 
stant mixing of strains in the field 
which makes it difficult to obtain 
seed that will produce plants uni- 
form in type and true to varietal 
characteristics.   Since the crowns 



are propagated almost wholly from 
seed, wide variation may appear in 
any lot of crowns unless special ef- 
fort is made to isolate the seed- 
producing plants from the pollen- 
producers. Where more than one 
variety is grown for seed, careless 
handling of seed stocks soon results 
in mixture and in less distinct vari- 
etal differences. 

Because of these facts and the 
fact that the bed or field to be 
planted will last for many years, 
the importance of care in selecting 
planting stock is apparent. 

Asparagus varieties are of two 
general types based on the color of 
the spears. The more important 
group includes the varieties Mary 
Washington, Martha Washington, 
Eeading Giant, Palmetto, and Ar- 
genteuil. Spears of this group be- 
come dark green in sunlight. The 
less important group includes such 
varieties as Conover's Colossal and 
Mammoth White. These produce 
light-green or whitish spears. 
These light-colored varieties 
should not be confused with white 
(blanched) asparagus as grown for 
canning. The whiteness required 
for the white canned spears is pro- 
duced by covering the crowns of 
either the light-green or dark-green 
varieties with a ridge of soil sev- 
eral inches deep. The blanched 
spears are cut just as they break 
through the soil and before they are 
exposed to sunlight. 

The older, light-green varieties— 
Conover's Colossal and Mammoth 
White—and the dark-green vari- 
ety, Palmetto, have been largely 
replaced by the more rust-resistant 
Mary Washington and Martha 
Washington varieties. Beading 
Giant and Argenteuil are also 
largely replaced by the Washington 
varieties. 

Besides having rust resistance, 
the  Washington  varieties  are of 

high commercial quality, fully 
equal or superior to the best other 
varieties on the market in earliness, 
vigor of growth, and size and qual- 
ity of shoot. They are also more 
uniform in size, shape, and color 
than the old standard varieties and 
are very productive of large spears. 
The Martha Washington variety is 
more rust resistant, but the Mary 
Washington variety is slightly 
earlier, more vigorous, and is re- 
sistant enough to make it more pop- 
ular for general planting. 

Three new selections from the 
Washington varieties have been in- 
troduced. These are Paradise, 
Mary Washington 500, and Mary 
Washington 499. These are all re- 
ported to be rust resistant. 

In establishing a new plantation 
it is important to use one of the 
rust-resistant varieties, especially 
in localities subject to rust epi- 
demics. In fact, many nurserymen 
and plant growers now list only the 
varieties resistant to asparagus 
rust. More information on rust is 
given later in this bulletin in the 
section on asparagus diseases. 

Growing and Handling 
the Crowns 

For the home garden or a small 
planting it is perhaps best to buy 
1-year-old crowns from a reliable 
nurseryman, but where a large acre- 
age is to be planted it may be ad- 
visable for the grower to raise his 
own plants. The advantages in 
growing crowns rather than pur- 
chasing them are: (1) the grower 
can select his own source of seed; 
(2) it usually costs less to grow 
large quantities of crowns than to 
buy them; (3) special care can be 
exercised to produce large healthy 
crowns; (4) selection can be prac- 
ticed and only the best crowns 
transplanted;  (5) the crowns can 



be transplanted with less injury 
from exposure and drying. 

The first essential in growing 
crowns is to obtain good seed 01 
the desired variety. The crossing 
that occurs in the field, as already 
mentioned, adds greatly to the diffi- 
culty of procuring seed of known 
quality for planting. Unless special 
care is exercised in the selection and 
handling of both the seed-bearing 
and the pollen-bearing plants, the 
seedlings may be somewhat vari- 
able. Most asparagus varieties are 
rather variable at best; hence the 
great importance of good seed of 
known quality. 

Seed capable of producing high- 
yielding crowns can be obtained 
only by the selection of high-yield- 
ing parents. High-yielding male 
and female plants should be selected 
and isolated in such a way that the 
selected female plants receive pol- 
len only from the selected males, 
and not from other sources. Seed 
obtained from parents selected and 
protected in this way should pro- 
duce crowns capable of a much 
higher average yield than seed from 
unprotected field-grown parents. 
The importance of good seed from 
high-yielding parents cannot be too 
strongly emphasized for a peren- 
nial crop like asparagus. Even a 
small difference in yield per crown 
resulting from careful selection of 
seed stock may mean great dif- 
ference in profit over the lifetime of 
the planting. 

Close attention must be given the 
seedbed if good results are to be 
obtained. The soil should be 
worked until it is free from clods, 
for germination is likely to be poor 
in a rough, cloddy soil. A finely 
pulverized, well-prepared seedbed 
permits the soil particles to come 
into close contact with the seed, in- 
suring constant moisture supply 
and thereby hastening germination. 

Asparagus seed is slow to germi- 

nate ; it often requires 4 to 6 weeks 
for the plants to appear above 
ground, depending on soil temper- 
ature, moisture, and depth of cover- 
ing. Asparagus seed aosorbs water 
slowly at temperatures below 70° 
F. and if dry seed is planted in 
cold soil several weeks may be re- 
?uired for the seedlings to appear. 

Termination of asparagus seed can 
be hastened by soaking the seed in 
water, but seed so treated must be 
handled properly or more loss than 
gain may result. It is recom- 
mended that seed be soaked at a 
temperature of 85° to 90° for 4 or 
5 days. Little benefit is derived 
from a temperature below 75° or 
from a short soaking. After being 
soaked, the seed must be dried off 
and planted at once. Damp seed 
should not be held in containers 
from which air is excluded, and 
should not be held long enough 
after being soaked for decay organ- 
isms to develop on the seed. For 
best results soaked seed should be 
planted in moist soil : if it is planted 
m dry soil the benefit of soaking is 
lost. 

For asparagus seedlings to have 
as long a season as possible to de- 
velop large crowns, the seed should 
be planted as early in the spring as 
the soil becomes warm enough for 
ftermination. In the Imperial Val- 
ey of California the seed is often 

planted late in January or early in 
February. In the North seeding is 
frequently done late in May. The 
best temperature for the germina- 
tion of asparagus seed is between 
75° and 85° F. Below 70° germi- 
nation is very slow. 

If the germination is known to be 
good it is advisable to plant the 
seed thinly. It is better to allow 
the plants enough space at seeding 
time than to attempt to thin them. 
Thinning is difficult, and the crowns 
are hard to separate after digging 
if they are grown so close together 
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that the roots are interwoven. 
Moreover, thin seeding saves ex- 
pense and reduces root injury in 
separating the crowns. The best 
spacing can be obtained by planting 
with a mechanical seeder, which can 
be adjusted to drop a single seed at 
regular intervals. 

In growing asparagus crowns for 
field planting it is good practice to 
plant the seed in rows 24 to 30 inches 
apart and to drop 10 to 12 seeds per 
foot of row. The distance required 
between rows depends largely on 
whether the cultivation is to be done 
by hand or by horse- or tractor- 
drawn implements. 

The quantity of seed used for 
growing enough crowns to plant an 
acre ranges from 1 to 10 pounds. 
At the planting distances suggested, 
1 to 2 pounds of seed should be 
enough. Many growers use too 
much seed. 

The depth to plant depends upon 
the type of soil and the moisture 
conditions. The heavier the soil 
the shallower the seed should be 
covered. The chief object in cov- 
ering seed is to provide proper 
moisture for germination. The 
question of uniform moisture dur- 
ing the germination period should 
be borne in mind in determining the 
proper depth to cover the seed. In 
light peat the seed may have a 
3-inch cover; in sandy loam l1^ 
inches is enough, provided the soil 
is sufficiently moist for germination. 

Weeds should be kept down, as 
they draw heavily on needed soil 
moisture. Cultivation should be 
shallow, especially late in the sea- 
son, to prevent injury to the de- 
veloping roots. 

Before the crowns are dug, the 
old tops should be cut and removed 
so as not to interfere with the dig- 
ging. A common moldboard plow 
or a special implement equipped 
with a U-shaped knife can be used 

to lift the plants from the nursery 
row. In digging the crowns care 
should be exercised to avoid injur- 
ing the roots. If the plants are 
lifted without injuring the tips of 
the fleshy roots, the roots will con- 
tinue to elongate after being trans- 
planted. Since the fleshy roots are 
essentially storage organs, it is im- 
portant that their development be 
checked as little as possible. 

It is best to set the crowns as soon 
as possible after they are dug. 
Where it is necessary to keep the 
crowns for a period before setting 
them out, they should be stored in 
some dry, protected place at a tem- 
perature near 40° F. Crowns 
should not be stored in pits, as they 
may be injured by becoming heated. 
Extreme drying of the crowns 
should be avoided. Experiments 
conducted in California, in which 
the yields from dried crowns were 
compared with those from crowns 
not dried, show the yields to be 
greatly reduced by drying. The 
greatest reduction occurred during 
the first cutting season, but the in- 
jurious effect of drying the roots 
was still apparent the second season. 

Starting the Plantation 
Local climatic conditions must be 

considered in determining the best 
time to plant crowns. In most sec- 
tions of the country asparagus 
crowns are set as early in the spring 
as the soil can be worked. In some 
parts of the South and in the Delta 
and Imperial Valley districts of 
California, where climatic condi- 
tions are favorable, the roots are set 
late in the fall or during the winter. 
Fall and winter planting is neces- 
sary in some districts, as heavy 
rains may interfere with spring 
planting. Spring planting is pre- 
ferred in the North because fall- 
planted roots may be injured by 
cold before they become established. 
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Age, Size, and Sex of Crowns 

One-year-old crowns are the most 
desirable for setting. Under some 
conditions the grower may be justi- 
fied in planting 2-year-old crowns, 
but crowns more than 2 years old 
should never be used. Divisions of 
old crowns are entirely unsuited for 
setting a new bed. Two-year-old 
crowns should not be used unless 
they have had space enough in the 
nursery row for proper develop- 
ment; even then the l-year-old 
roots are preferable because they re- 
sult in more productive plantations. 
Where the crowns are grown very 
close together, the ñeshy roots may 
be injured in separating the crowns 
and severe root injury will materi- 
ally reduce the yield in years 
following. 

It is profitable to grade asparagus 
crowns on the basis of size and 
vigor, and to keep only the largest 
and best developed roots for plant- 
ing. All small, weak crowns and 
those having many small buds 
should be discarded, as they tend to 
produce a high percentage of un- 
salable spears. A desirable root for 
planting is one having a large, well- 
developed root system with large 
buds well distributed over the 
crown. 

Female plants produce larger 
spears than male plants, but male 
plants produce a greater number of 
spears having a greater total 
weight. The difference is so small 
that it seems advisable for the 
grower to pay particular attention 
to the selection of large, vigorous 
1-year-old roots and leave the mat- 
ter of sex to chance. Sex cannot be 
determined in most plants until the 
second year of growth, and 2-year- 
old crowns are definitely less desir- 
able for planting than crowns 1 
year old. 

Soil Preparation 

The soil in which asparagus 
crowns are to be set should be 
plowed deep and worked down by 
thorough disking. Furrows for the 
crowns can be opened with a lister 
or some other suitable implement 
(fig. 1), the depth of the furrow de- 
pending on the soil type. A deeper 
furrow is required in loose soil than 
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Figure 1.—This implement is one type used to 
open furrows for setting asparagus crowns. 
The blade can be adjusted to make furrows 
of the proper depth. 

in heavy soil, because the crowns 
are set 6 to 8 inches deep in loose 
soil and only 3 or 4 inches deep in 
heavy soil. 

Planting Distances 

Planting distances are best de- 
termined by the grower after con- 
sidering such factors as whether 
white (blanched) or green aspar- 
agus is to be grown, the type of 
cultivation to be practiced, the sec- 
tion of the country, soil conditions, 
and the size of the planting. 



Green asparagus does not re- 
quire as much space between rows 
as white asparagus. White aspar- 
agus is blanched by keeping soil 
ridged over the crowns. Spacing 
between rows should be about 7 to 
8 feet to provide enough soil to 
form the ridge. For growing 
green asparagus the distance be- 
tween rows varies from 5 to 8 feet. 
If green asparagus is to be mar- 
keted early in the season and 
blanched asparagus from the same 
bed is to be marketed later in the 
season, the rows should be spaced 
for growing the blanched product. 
For a small planting in the home 
garden the planting distances need 
not be as wide as for commercial 
plantings. 

Spacing between plants for 
green asparagus must be adjusted 
to local conditins. The recom- 
mended distances in California are 
18 to 24 inches in rows 6 to 8 feet 
apart. In New England the 
crowns are set 18 to 24 inches from 
each other in rows 4 to 5 feet apart. 
In the Southj where growth is light, 
12-inch spacing in rows 4 to 5 feet 
apart is recommended. Spacing 
may vary even within a small sec- 
tion, depending on soil conditions. 

A large percentage of small 
spears will be produced if crowns 
are set too close together, and too 
much space between plants reduces 
yields even though the spears are 
large. 

Setting the Crowns 
The very deep planting of crowns 

formerly in general practice is no 
longer recommended. In loose, 
light, organic soil, such as muck, 
crowns should be planted deeper 
than in the heavier mineral soils. 
Most commercial plantings in light 
soils are made at a depth of about 
8 inches. In mineral soils it is 
doubtful whether it is a good prac- 
tice to set deeper than 4 inches. 
Experiments in Massachusetts in 

mineral soil showed that the loss of 
plants after setting increased from 
11 percent at 4 inches to 34 percent 
at 8 inches. 

Wild asparagus plants are known 
to do well with no more covering 
over the crown than resulted from 
the natural covering of the seed. 
This indicates that home-garden 
asparagus can probably be obtained 
from crowns which grow from seed 
and are not even transplanted. 
Where deep planting is practiced 
it is best to cover the crowns to a 
depth of only 2 or 3 inches at plant- 
ing time and to increase the cover- 
ing by filling in the planting fur- 
rows as the shoots develop. 

It is good practice to place a 
small mound of soil in the trench 
where the crown is to be placed, to 
set the crown on the peak, and to 
allow the roots to spread out natu- 
rally. Although the careful 
spreading of the roots is a good 
practice and should be done in 
small plantings, generally no at- 
tempt is made to spread the roots 
in large plantings, as it requires 
considerable time and labor. 

Cultivation and Care 

Cultivation should begin soon 
after the crowns are planted and 
should continue throughout the 
season at intervals frequent enough 
to keep down weeds. Any stirring 
of the soil should be shallow, as 
serious injury to the roots may re- 
sult from deep cultivation, es- 
pecially after the root system has 
become extensive and the crowns 
have grown near the surface. Trac- 
tor-mounted cultivators are used on 
large plantations and are satis- 
factory if properly adjusted. When 
crowns are planted in deep furrows 
it is a good practice to fill soil into 
the furrows at intervals to keep the 
growing spears covered. This 
filling also gives weed control in 
the rows during the year the crowns 
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are planted. After the first season 
some hand hoeing is necessary to 
keep down weeds near the plants. 
Any working of the soil close to the 
crowns during the cutting season 
must be shallow and carefully done 
to avoid injuring the developing 
spears. 

The control of weeds is one of the 
most costly practices in the produc- 
tion of asparagus. Several herbi- 
cides have proved very efficient and 
economical in controlling weeds in 
this crop. 

Winter annual weeds can be ef- 
fectively controlled with 6 to 8 
pounds of DNBP (4,6-dinitro ortho 
secondary butylphenol) per acre 
applied in 10 to 40 gallons of water 
after the asparagus is dormant in 
the fall but prior to weed emer- 
gence. Established broad-leaved 
winter weeds, in the early stages of 
growth, can be killed with the same 
treatment during dormancy of the 
crop. 

Summer annual broad-leaved 
weeds and grasses can be effec- 
tively controlled with mon- 
uron [3- (^-chlorophenyl) -1,1-di- 
methylurea]. The herbicide should 
be applied at 1 to 2 pounds in 40 
gallons of water per acre in the 
early spring after disking but be- 
fore emergence of the spears. The 
lower rate should be used on light 
sandy soils and the higher rate on 
heavy soils. Don't use more than 
one application of monuron per 
year. 

Perennial grasses can be con- 
trolled by dalapon (2,2-dichloro- 
propionic acid). It has proved 
effective as a directed spot spray for 
control of small areas of perennial 
grasses such as Quackgrass, Ber- 
muda grass, and Johnson grass in 
asparagus fields. 

Avoid inhaling the dust of cal- 
cium cyanamide. 

If white, or blanched, asparagus 
is to be grown, the rows must be 

ridged up to cover the crowns with 
several inches of soil. The soil over 
the crowns must be deep enough for 
the spears to attain the desired cut- 
ting length before reaching the sur- 
face. To keep the crowns properly 
covered it may be necessary to 
renew the ridges every 2 weeks or 
oftener. 

If green asparagus is to be grown, 
only a very low ridge or none at all 
is necessary. The crown of the 
asparagus plant increases in thick- 
ness and thus comes a little nearer 
the surface each year, so that slight 
ridging may be necessary when the 
crowns have come very close to the 
surface. Too shallow covering of 
the crowns subjects them to exces- 
sive heat during hot weather; this 
heat causes the tips of the spears to 
open before they reach the desired 
length and reduces their market 
value. 

At the end of the cutting season, 
the asparagus beds should be 
thoroughly cultivated, the ridges 
leveled, and the plantation given 
flat culture for the remainder of the 
season. The ridges can be plowed 
down with a turning plow. On 
large plantations the work of level- 
ing the ridges, like many other field 
operations, is done with implements 
especially designed for the job. 

Growers are not in complete 
agreement on what is the best 
method of handling the tops that 
frow up after the cutting season, 
n parts of the North it is believed 

advisable to let the tops stand 
overwinter so they will hold the 
snow and prevent soil blowing. 
When tops are left overwinter they 
are disked into the soil in the 
spring. Some growers cut off and 
either remove or burn the tops as 
soon as the berries begin to mature, 
because they believe it is important 
to prevent the scattering of seed. 
Burning the tops destroys much 
organic material which might be 
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profitably returned to the soil, but 
it destroys diseases and insects if 
they are present. Asparagus stems 
are coarse and woody and difficult 
to work into the soil, and as a gen- 
eral practice it is advisable to col- 
lect and burn the tops. However, 
the tops must not be cut off before 
they have manufactured and trans- 
ferred to the fleshy roots enough 
reserve food to assure a vigorous 
growth of spears the following 
year. 

Intercropping is often practiced 
by growers who feel they must have 
some income from their asparagus 
beds the first year or two after the 
crowns are set. Low-growing crops 
like cabbage, lettuce, beans, and 
peppers can be grown between rows 
without serious injury to aspara- 
gus. However, most successful 
growers do not intercrop, and in- 
tercropping is not recommended as 
the best practice. Tall-growing or 
long-season crops should never be 
grown with asparagus, as the as- 
paragus may suffer from shading 
and depleted soil moisture. When 
intercropping is practiced, it should 
be discontinued when the asparagus 
comes into full production. 

When and How Long 
To Harvest 

The age at which asparagus 
plants are ready for harvest varies 
in different sections of the country, 
and the length of the cutting season 
also varies depending on location. 
Where the growing season is long 
and relatively cool, as in Califor- 
nia, spears may be harvested at an 
earlier age and the cutting season 
may be longer than where the 
growing season is short. 

In California and other sections 
having a long and relatively cool 
growing season, a short cutting pe- 
riod of 2 or 3 weeks has not injured 

plants that have had a full year 
of growth after the crowns were 
set. The cutting period in the sec- 
ond harvest year may be extended 
to 6 to 8 weeks in these sections, 
and up to 12 weeks in following 
years. 

Where growing seasons are short 
and warm, it is probably a good 
practice to begin harvesting of 
spears only after the crowns have 
had 2 full years of growth after 
setting, and to limit the first cut- 
ting period to 3 to 5 weeks. The 
cutting period for the fourth and 
following years is usually 6 to 8 
weeks. 

When asparagus beds decline in 
production and yield a large pro- 
portion of small spears, the trouble 
can often be traced back to overcut- 
ting during the previous seasons. 
When such a condition develops it 
may be beneficial to shorten the 
cutting season and give particular 
attention to fertilization and care 
while the plants make top growth. 
However, as the beds grow older 
there is always an increasing pro- 
portion of small spears, even in well 
cared for beds. 

Profitable Productive Period 
The establishment of a new as- 

paragus plantation involves con- 
siderable labor and expense ; hence 
adding a few years to the produc- 
tive life of the bed may be of con- 
siderable economic importance. If 
properly cared for, a plantation 
may be expected to produce profit- 
able yields for 10 to 15 years. On 
very fertile soil and with special 
care a bed may remain profitable 
for 20 years or more. 

The plantation can be expected to 
increase in production for several 
years following the setting of the 
crowns. After reaching the peak, 
profitable yields may continue un- 
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der favorable conditions up to the 
12th to 15th year, when the yield 
is likely to decline. It is generally 
desirable to renew the plantation 
after 10 to 12 years. The new bed 
should be started 2 or 3 years in ad- 
vance of plowing up the old one, 
in order to have it yielding profit- 
ably before the old bed is aban- 
doned. It may be advisable to re- 
new a part of large plantations each 
year until the entire acreage has 
been replaced by new plantings. It 
is best not to use old asparagus beds 
for new plantings, but when this is 
necessary the old land should be 
planted to some other crop for a 
year or two before new settings are 
made. 

Climatic conditions, soil texture, 
soil fertility, planting distances, 
diseases, insects, and cultural and 
harvesting methods are all factors 
which help to determine the num- 
ber of years an asparagus bed will 
be productive. Although very light 
soils are ideal for maximum pro- 
duction for several years, beds in 
light soils are likely to be shorter 
lived than those in heavier soils. 
The asparagus plant is a heavy 
feeder, and profitable production 
over a long period requires heavy 
fertilization. Continued high pro- 
duction requires that the beds be 
kept free from diseases and insects, 
for any injury interfering with the 
proper growth of the tops after the 
cutting season reduces the amount 
of reserve materials stored in the 
fleshy roots and rhizome. Any re- 
duction of the normal reserve food 
supply will reduce the succeeding 
crop. Improper cultural practices 
may interfere with crown develop- 
ment and shorten the life of the bed. 

All the factors just discussed and 
probably many others play a part 
in limiting the productive life of an 
asparagus plantation. Special at- 
tention to these phases of asparagus 

culture will be rewarded by in- 
creased yields and prolonged life 
of the beds. 

Harvesting the Crop 
Three classes of asparagus, based 

on the color of spears, are marketed. 
Spears may be entirely green, green 
with white butts, or entirely white. 
The greatest demand for fresh as- 
paragus is for the green product, 
whereas most canning asparagus is 
white. Nearly all the green aspar- 
agus is harvested with a little white 
on the butt end. Entirely green 
spears are cut at the surface and 
do not keep so well as those cut be- 
low the surface. Since the under- 
ground part of the stem is more 
woody than the part aboveground, 
it loses moisture less rapidly than 
the tender green part and adds to 
the keeping quality. For home use, 
asparagus may be snapped or cut 
aboveground. 

Asparagus shoots grow very 
rapidly and require frequent cut- 
ting, especially if the temperature 
is high. Early in the season the 
shoots may require cutting only 
every third day, but as the growth 
becomes more active it may be 
necessary to cut twice a day, espe- 
cially if the asparagus is growing 
on very light warm soil. 

Cutting should be done with a 
knife made for the purpose. Green 
asparagus should be 9 to 10 inches 
in length, and at least half of the 
length should be aboveground. The 
underground part should not be too 
long, as the lower end is fibrous 
and unpalatable. When cutting, 
take care to avoid injury to the 
young spears developing under- 
ground. The spears should be cut 
not closer than 2 inches from the 
crown, or undeveloped buds on the 
rhizome may be injured. Knife in- 
jury to buds and immature shoots 
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Figure 2.—The deformed spear on the left is a 
typical result of cutting-knife injury to young 
shoots. Growth is slowed down on the in- 
jured side of the young shoot, and the spear 
develops with a pronounced crook. Shoots 
damaged by cutworms are deformed in the 
same way. 

causes them to develop into crooked 
spears (fig. 2). 

The way to cut marketable spears 
without injuring the developing 
shoots is to place the knife near the 
shoot to be cut and to force the knife 
straight down to the desired depth 
before tilting it to make the cut. 
(See cover illustration.) Many 
young shoots may be damaged if 
the knife is forced into the ground 
at an angle. Asparagus shoots 
should not be cut aboveground, so 
that stubs are left. Stubs interfere 
with harvesting and may injure the 
hand of the cutter. Spears should 
be removed from the field as soon as 
possible after they are cut (fig. 3). 

The scarcity and increasing cost 

of hand labor has led to the mecha- 
nization of as many farm opera- 
tions as possible. Some success has 
been reported with the use of ma- 
chines for cutting asparagus in 
California. It is probable that they 
will be used increasingly on large 
plantations there and elsewhere. 

Preparation for Market 
Asparagus loses edible quality 

very rapidly after it is harvested, 
because chemical changes in the 
spears reduce the amount of sugar 
and increase the amount of fibrous 
material. Analysis of the spears 
at various intervals after cutting 
shows that the reduction in sugar 
content and increase in fiber take 
place most rapidly during the 
first 24 hours after harvesting. 
This is particularly true in white 
asparagus. Although deteriora- 
tion goes on at all temperatures, it 
is much slower at temperatures near 
the freezing point. Because of this 
rapid loss in quality at high tem- 
peratures, it is essential that aspar- 
agus be moved from the field, 
bunched, packed, and placed in a 
cool atmosphere as soon as possible 
after it is cut. It is good practice 
to protect the spears from the sun 
as much as possible when they are 
harvested during very warm 
weather. 

If it is necessary to keep aspar- 
agus for a time after bunching, the 
bunches should be stood on end in 
cold water or on damp moss (fig. 4) 
and held at a low temperature in 
some place not exposed to air cur- 
rents. If placed in water and ex- 
posed to warm air currents, the 
stalks continue to elongate and the 
changes taking place in the compo- 
sition of the spears injure their 

?u a 1 i t y. A temperature near 
reezing reduces these chemical 

changes to the minimum and pre- 
serves the edible qualities. 
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Figure 3.—This crew is cutting and placing spears directly in boxes in one pass through the field. 
Spears are removed from the field only a few minutes after being cut. 

Figure 4.—Bunches of asparagus placed on damp moss In flat to keep them fresh. 

15 



Asparagus is generally prepared 
for market by sorting for grade, 
trimming, and tying the stalks in 
bunches weighing 2 to 21/2 pounds. 
Some eastern markets prefer a 
small bunch and asparagus is 
either packed in 1-pound bunches 
for these markets, or the large 
bunches are divided into smaller 
ones by the retailer. Field-run 
and low-grade asparagus is some- 
times packed in crates without 
grading or bunching. In some 
localities even first-grade asparagus 
is shipped loose in crates, in spite of 
the fact that nothing is more im- 
portant in selling the product than 
its appearance. Care in grading, 
bunching, tying, and wrapping 
should add considerably to the sell- 
ing price of an asparagus crop. 

Grading, Washing, Bunching, 
and Tying 

Gradins 

The United States Department of 
Agriculture has established mar- 
ket grades (fig. 5) for asparagus. 
Since these grades are subject to 
change anyone desiring the latest 
information should write to the 
Agricultural Marketing Service, 
United States Department of Agri- 
culture, Washington 25, D. C. 

Asparagus is marketed chiefly 
under two grades, U. S. No. 1 and 
U. S. No. 2. Asparagus not meet- 
ing the specifications required by 
these grades is considered as un- 
classified. The factors used in the 
grading of asparagus include fresh- 
ness, length and diameter of the 
stalk, proportion of the stalk that 
is green, and the amount of damage 
due to dirt, diseases, and insect or 
mechanical injury. 

The present specifications clas- 
sify asparagus on diameter of 
stalks as follows: Very small, less 
than %6 inch; small, between %6 

Figure 5.—This inspector has selected a repre- 
sentative sample from a shipment of aspara- 
gus and is inspecting it to determine the 
grade. Grading procedures vary in differ- 
ent parts of the country and for different 
markets. 

and %6 inch; medium, between %6 
and ü/ie inch« large, between n/xg 
and i^le inch; and very large, 
above ^e inch. Present stand- 
ards permit the trimmed bunches 
to vary in length from 7 to lO^ 
inches. 

Washing, Bunching, and Tying 

White asparagus is usually 
washed. This is done by placing 
the spears in wire-bottomed trays 
or baskets and dousing a few times 
in a vat of water. Unless a con- 
siderable amount of soil adheres to 
the spears, green asparagus should 
not be washed. If it is necessary to 
remove soil from the butt end, the 
butts should be doused in a vat of 
water, with care not to wet the tips. 
The stalks should be laid butt 
downward on some sloping surface 
to drain before they are bunched. 
Asparagus keeps best if it is not 
wet. 
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Where asparagus is grown in 
large quantities for comjnercial 
purposes it is essential to have a 
mechanical buncher for holding 
the stalks while they are being 
bunched and tied. There are 
various devices on the market for 
this purpose (fig. 6). Some of the 
large plantations are equipped with 
machinery that cuts the spears to 
the desired length, but much of the 
trimming is done by hand. A large 
number of spears can be trimmed at 
one operation by placing them in a 
frame which holds all the tips even, 
and the extra length of stem can 
then be cut off with a large knife. 

Figure 6.—One type of asparagus-bunching 
device. Note that the spears have been cut 
to a uniform length. 

Where a small bunching machine is 
used the spears are usually cut to 
the right length while the bunch is 
held in the buncher. 

The tightest and most attractive 
bunches are made by tying near 
each end, as shown in figure 4. A 
single tie near the center permits 
slipping and makes an unattractive 
bunch. Kaffia, twine, and tying 
tape are the materials most com- 
monly used for tying the bunches. 
Tying tape is the most expensive, 
but it is recommended. Raffia does 
not have the neat appearance of 
tape, and twine is likely to cut the 
spears if tied very tight.    Tape is 

available in various colors, and 
sometimes grades of asparagus are 
indicated by the color of tape. 
Only good grades of tape having 
fast colors should be used, as any 
discoloring of the spears from dye 
may lower the market value. 

There is some shrinkage in as- 
paragus after it is bunched, espe- 
cially if it has a high water content 
before bunching. Bunches should 
be tied as tight as possible without 
injuring the stalks, in order to pre- 
vent loose bunches after shrinkage. 

Many growers and shippers mar- 
ket an attractive product by wrap- 
ping bunches in parchment paper 
so that only the tips of the spears 
extend above the paper. The wrap- 
per usually bears the name and 
address of the grower or shipper. 
This is a good way to advertise a 
high-quality product. 

Packing and Shipping 

Shipping crates of different types 
are used in the various sections 
where asparagus is grown. The 
most commonly used crate is pyram- 
idal in form (fig. 7) and has two 
compartments each holding six 
2- to 21/2-pound bunches. A typi- 
cal pyramidal crate used in Cali- 
fornia is 11 inches deep, 9 inches 
wide at the top and 11 inches wide 
at the bottom, and 18 inches long. 
A similar crate is used in Georgia 
and the Carolinas. The tendency 
in most States is toward this type 
of crate, but the dimensions may 
vary in different States. The py- 
ramidal crate makes an excellent 
shipping container, as the shape 
conforms to the taper of the 
bunches and prevents their shifting 
about in shipment. The bottoms of 
the crates are usually lined with 
paper, which is covered with a layer 
of damp moss. The butts of the 
bunches are placed on the moss. 
When packed in this way and kept 
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Figure 7.—Asparagus packed in pyramidal crates. 

at a temperature just above freez- 
ing, asparagus can be shipped a 
long distance and will keep for sev- 
eral days without serious loss in 
quality. 

In the early part of the cutting 
season when the yield is small and 
the product is sold in nearby mar- 
kets, asparagus is shipped either by 
express or by motortrucks without 
refrigeration. After the cutting 
becomes heavy and carlot shipments 
begin, most of the asparagus is 
shipped under refrigeration. 

Insect Pests 
Asparagus Beetles 

Asparagus beetles cause more 
widespread damage to asparagus in 
this country than any other insect. 
There are two species—the aspara- 
gus beetle {Crioceds asparagi 
(L.) and the spotted asparagus 
beetle ( Crioceris duodecimpunctata 
(L.)). 

The asparagus beetle adult is 
about 14 inch long, metallic blue to 
black with orange to yellow mark- 
ings. It overwinters in the adult 
stage in protected places such as 

old asparagus stalks or under de- 
bris along fence rows, or in nearby 
woodlands. Emergence occurs 
early in the spring about the time 
asparagus shoots appear. The 
young tips are damaged by the 
beetles feeding and laying eggs. 
The eggs are normally dark m color 
and attached singly on end. The 
market value of asparagus may be 
seriously reduced because of feed- 
ing injury or the presence of eggs. 

Eggs are also laid on the mature 
plants later in the season. They 
hatch in about 1 week, depending 
upon the temperature, into soft- 
bodied larvae or grubs that when 
full grown are about % inch long. 
The color is olive green to dark 
gray with black head and legs. 
After about 10 days to 2 weeks, the 
larvae drop from the plants and en- 
ter the ground where they pupate. 
In about another week or two the 
new adults emerge from the soil. 
There may be two or more genera- 
tions during the season, depending 
upon climate and weather condi- 
tions. 

A heavy population of larvae and 
adults will soon defoliate large 
areas.    The asparagus beetle does 
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not thrive during hot dry weather, 
and most of the damage is inflicted 
in the spring and early summer. 

The adults of the spotted aspara- 
gus beetle are reddish orange in 
color with 12 black spots on the 
back. íhese beetles normally ap- 
pear a little later in the spring than 
the adults of the asparagus beetle. 
The eggs are quite similar to those 
of the other species except they are 
laid on their side. They usually do 
not appear until later in the season 
when the berries are commencing to 
form on the asparagus plants. The 
larvae are orange-colored and feed 
primarily inside the berries. The 
life history is similar in many re- 
spects to that of the asparagus 
beetle. 

Control measures for both species 
are the same. During the cutting 
season, apply a 0.75- or 1-percent 
rotenone dust at 25 or 30 pounds 
per acre application. A spray con- 
taining 3 pounds of 4-percent rote- 
none powder or approximately 2% 
pounds of 5-percent powder in 100 
gallons of water per acre may also 
be used. The powder should first 
be mixed with a small amount of 
water until a thin, even paste is 
obtained. Then add it to the rest 
of the water in the spray tank with 
the agitator going. Maryland re- 
ports satisfactory control from the 
use of malathion spray at the rate 
of l1/^ pints of 57-percent emulsi- 
fiable concentrate in 25 gallons of 
water per acre applied with a broad- 
cast sprayer as used for peas. 
Insecticides should be applied im- 
mediately after cutting. Do not ap- 
ply malathion or rotenone within 1 
day before a harvest. 

For control of the beetle after 
cutting season or on plantings not 
being harvested, use a 5-percent 
DDT dust at about 30 to 35 pounds 
per acre application or a spray con- 

taining 3 or 4 pints of 25-percent 
DDT emulsifiable concentrate in 
water per acre. 

All applications should be 
thorough and uniform. Eepeat as 
often as needed, about every week 
or 10 days. 

Cutworms 

Cutworms of more than one 
species occasionally cause damage 
to asparagus by cutting off the 
shoots underground or by feeding 
on the tips of the spears as they ap- 
pear aboveground. Damaged tips 
may develop into crooked spears 
(fig. 2). Cutworm larvae may be 
dull gray, brown, or black, and 
either striped or spotted. They are 
stout, soft bodied and smooth, and 
up to l1/^ inches long. They curl 
up tightly when disturbed. 

These insects may be controlled 
with a moistened bran bait contain- 
ing 3 percent of toxaphene. Pur- 
chase a ready-mixed bait or prepare 
your own by mixing 1 part of 40- 
percent toxaphene wettable powder 
with 12 parts of dry bran (by 
weight). When thoroughly mixed, 
sprinkle with water and continue to 
mix until a crumbly mass is formed. 
Apply the bait late in the afternoon 
at the rate of 35 to 40 pounds per 
acre. Broadcast evenly over the 
soil with a mechanical spreader or 
by hand. Eepeat applications as 
necessary. 

Thrips 

Thrips sometimes are pests of as- 
paragus. They are small active in- 
sects that can easily go unobserved 
unless a close examination is made. 
Their size makes it possible for 
them to hide in the head of the tip 
or under the bracts on the stem. 
Their presence in large numbers on 
asparagus at the time of harvest 
may render the tips unacceptable 
for market. 
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Control thrips on asparagus by 
applying a 4-percent malathion 
dust, at about 25 pounds per acre 
application, immediately after cut- 
ting. See precautions below for 
limitations on the use of malathion. 

Garden Symphylan 

The garden symphylan (Scutige- 
rella immaculata (Newp.)) also 
known as the garden centipede is 
destructive to asparagus at times. 
It is neither a centipede nor an in- 
sect but a slender white fragile crea- 
ture up to % inch long with 12 pairs 
of legs when full grown. The 
young is smaller and has fewer legs. 
It eats numerous tiny holes in the 
underground portions of the plants. 

Satisfactory control of this pest 
is obtained in California by flood- 
ing. Land known to be infested 
prior to planting to asparagus 
should be flooded in the summer for 
a period of 1 week. The depth of 
the water is not important at this 
time of the year as long as the en- 
tire field is covered. Winter flood- 
ing is recommended for control in 
fields where asparagus is estab- 
lished. It is necessary that the 
land be covered with at least 1 foot 
of water for a period of not less 
than 14 days. 

When the garden symphylan is 
a problem in established fields of 
asparagus and flooding is not a 
practical means of control, it is 
suggested you contact your State 
agricultural experiment station for 
control recommendations. 

Asparagus Diseases 
Asparagus Rust 

Asparagus is subject to a num- 
ber of diseases, but asparagus rust, 
caused by the fungus Puccinia 
asparagi, is the only one of great 
economic importance. Rust was 
first reported from New Jersey, 
Delaware, Long Island, N.Y., and 
New England about 50 years ago. 

PRECAUTIONS 
Insecticides are poisonous. Han- 

dle them with care. Follow the di- 
rections and heed all precautions on 
the container label. 

Do not apply malathion or rote- 
none within 1 day before a harvest. 

Do not apply DDT or toxaphene 
to asparagus during the cutting sea- 
son or to asparagus that will be mar- 
keted or eaten. 

To protect fish, wildlife, and 
sources of water supply, be careful 
not to contaminate streams, lakes, 
or ponds with insecticides. Do not 
clean spraying equipment or dump 
excess spray material near such 
water. Avoid contaminating pas- 
ture grass, forage crops, or feed by 
drift of toxaphene or DDT sprays 
or dusts. 

It later appeared in practically all 
sections where asparagus is grown. 
The presence of the disease is 
closely related to environmental 
conditions. Eust spores are de- 
pendent on moisture for germina- 
tion, and the disease is much more 
destructive in areas of high humid- 
ity and heavy rainfall than in low- 
moisture areas. 

The disease is commonly first ob- 
served as numerous small reddish- 
yellow spots on the main stems near 
the ground and on the very slender 
branches of the stalks which grow 
up after the cutting season. The 
red spots are pustules that contain 
seedlike bodies, or spores, that re- 
produce the fungus. These pus- 
tules burst and liberate great num- 
bers of rust spores, which have the 
appearance of reddish or rust- 
colored powder. By close examina- 
tion of the stems the pustules may 
be found before they become nu- 
merous enough to attract attention. 
The spores liberated from the pus- 
tules are rapidly scattered by the 
wind; if sufficent moisture is pres- 
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eut they may infect all the plants in 
the field. 

Asparagus rust causes the tiny 
needlelike branches of the stems to 
fall and the affected plants present 
a naked appearance, as shown in 
figure 8, A. When the attack is 
severe the entire field may ulti- 
mately become brown and appear- 
dead, as shown in figure 9. The 
effect of rust is not directly evident 
on the marketed product, because 
damage is done to top growth after 
the harvest season. Injury to the 
tops slows the manufacture of food 
and the plants are either killed or 
go into the winter in a starved con- 

Figure 8.—A, Seedlings of Argenleuil aspara- 
gus, showing some resistance to rust; B, the 
highly  rust-resistant  Washington asparagus- 

Figure 9.—An old asparagus field killed out 
by rust (foreground). The new field of the 
Reading Giant variety on the left was grown 
as a  breeding field for rust-resistance work. 

dit ion. As a result the succeeding 
crop suffers a reduction in the size 
and number of shoots produced. 

The most effective way to control 
asparagus rust is to plant varieties 
known to be resistant. The most 
rust-resistant variety of asparagus 
in cultivation is Martha Washing- 
ton. Mary Washington, although 
slightly less resistant than Martha 
Washington, is sufficiently resistant 
for planting except where rust at- 
tacks are severe. The earliness and 
large size of Mary Washington 
make it especially desirable for 
general planting. When first in- 
troduced, the two Washington va- 
rieties generally showed a high re- 
sistance to rust, but of late years 
there have been occasional losses 
from rust on varieties reported to 
be either Mary Washington or 
Martha Washington. It is possible 
that high rust resistance may not 
have been maintained in some 
stocks of these varieties, or possibly 
there are strains of the rust fungus 
to which they are not highly resist- 
ant. When buying either of the 
Washington varieties, the grower 
should obtain information regard- 
ing the previous performance of the 
stock with respect to rust resistance. 

Because rust has been reported on 
even the rust-resistant varieties, 
growers should take measures to 
protect all plantings by eliminating 
sources of rust infection.   The two 
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main sources of infection are wild 
asparagus plants growing in the 
vicinity of cultivated beds, and 
seedlings that are allowed to grow 
up in the field before the cutting 
season is over. 

Wild asparagus carries the rust 
overwinter, and in the spring spores 
are liberated to infect the field. 
Seedlings which are allowed to 
grow up in the field during the cut- 
ting season also give the disease 
organisms an opportunity to de- 
velop and to liberate great numbers 
of spores. These sources of infec- 
tion can be eliminated by digging 
up and burning all wild plants, and 
preventing the top growth of shoots 
in the field until after the cutting 
season. 

New beds should be planted with 
rust-resistant strains and located as 
far as possible from the old beds. 
The new plantings are further pro- 
tected if they are located so that 
prevailing winds will not blow 
from the direction of established 
plantings. In the fall the tops 
should be removed from the 1-year- 
old beds that are to be cut the next 
year. 

The removal of the tops from 
mature beds in the fall is not con- 
sidered important as a rust-control 
measure. Repeated tests have 
shown that the spring stage of rust 
does not occur in the fields where 
the tops are left overwinter and 
disked into the soil in the spring, 
provided that tops are not allowed 
to start growth until the cutting 
season is over. 

Spraying and dusting with fun- 
gicides have met with varied suc- 
cess in different sections. In Cali- 
fornia the best results with fungi- 

cides have been obtained with finely 
divided sulfur dust applied on 
plants wet with dew. Growers 
usually make the first application 
at 25 to 30 pounds per acre about 
3 weeks after the cutting season. A 
similar application about a month 
later is usually sufficient to hold 
rust in check. More than two ap- 
plications are sometimes made on 
newly planted beds or in beds 
where cutting stops early in the 
season. Dusting with a 7-percent 
zineb (zinc ethylene bisdithiocar- 
bamate) dust applied at a rate of 
40 pounds per acre has some value 
in control of rust, particularly in 
seedlings and 1-year-old plant- 
ings. Zineb should not be applied 
to older beds until after harvest is 
completed. 

Fusarium Wilt 

Asparagus shoots affected with 
fusarium wilt are sometimes wilted 
and stunted, and they may show a 
brown discoloration of their sur- 
face. These stalks are usually 
unfit for market, and yields occa- 
sionally are considerably reduced 
by this wilt. 

Wilt, which is caused by a fun- 
gus {Fusarium sp.) occurring in 
the soil, has been reported from 
most asparagus-producing sections 
of the United States. Losses in in- 
dividual plantings occasionally are 
severe but this disease does not 
occur so commonly as does rust. 
The only control measures are to 
avoid further plantings on infested 
soil and to take care in procuring 
healthy planting stock. New plant- 
ings should be kept as far as pos- 
sible from infected old beds. 
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