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PREFACE

During recent years a large amount of experimental work has been
conducted on various phases of asparagus growing, handling and
marketing. The results of these experiments have been published in
publications of the state agricultural experiment stations, the U. S.
Department of Agriculture, and in technical journals. Relatively few
asparagus growers and would-be growers have access to these publications,
or even know of their existence. In the preparation of this book it has been
the aim of the author to bring together in one small volume the pertinent
facts and principles gleaned from the published results of research workers
and from the experience of practical growers. In most cases the author has
interpreted the results of research and discussed their application to the
solution of practical problems, rather than to present the actual data.

In the preparation of this book extensive use has been made of material
presented in publications of various experiment stations and the U. S.
Department of Agriculture, and in scientific journals. Credit has been given
for material used. The author wishes to express his appreciation to Dr. J. E.
Knott, Head of the Division of Truck Crops, University of California, for
helpful suggestions and for supplying photographs for figures.

H. C. THOMPSON

Ithaca, N. Y.



Asparagus Production

I

ORIGIN AND DEVELOPMENT

The genus Asparagus, a member of the lily family (Liliaceae), has at
least 150 species native of Europe, Asia and Africa. Some of these are
herbaceous, others are woody, and both erect and climbing forms are
common. In addition to the common edible asparagus the genus contains
several species used for ornamental purposes, including Asparagus
sprengeri and A. plumosus, frequently called “asparagus fern.”

ORIGIN AND HISTORY

Common edible asparagus, A. officinalis var. altilis, is a herbaceous
perennial developed from the wild A. officinalis of Europe and Asia.
Hedrick (1919), in Sturtevant’s Notes on Edible Plants, states that A.
officinalis is a plant of the seashore and river banks of Southern Europe and
the Crimea. It is now naturalized in many parts of the world. “In the
southern parts of Russia and Poland the waste steppes are covered with this
plant.”

It is not known when asparagus cultivation began, but according to
Hedrick it seems to have been unknown to the Greeks at the time of
Theophrastus and Dioscorides. “The Romans of the time of Cato, about 200
B.C. knew it well and Cato’s description would answer fairly well for the
gardeners of today, except that he recommends starting with seed of the
wild plant, and this seems good evidence that the wild and cultivated forms
were then of the same type as they are today.”



THE ASPARAGUS PLANT

Roots.—The asparagus plant develops two kinds of roots commonly
referred to as fleshy and fibrous roots. Many writers have referred to the
fleshy roots as “storage roots” and the fibrous ones as “absorptive roots,”
but Robbins and Jones (1928), who have made careful studies of the
asparagus plant, state that the fleshy roots are absorptive organs as well as
storage organs. The surface of young fleshy roots is covered with
functioning root hairs. “The fleshy roots arise from the lower surface of the
rootstock. As the branches of the rootstock grow in length, fleshy roots are
being continually formed near the tip. As new aerial shoots are sent forth,
associated with them are new fleshy roots. In point of time, buds precede in
their development the roots with which they are associated. Hence, one may
always expect to find the most active roots at the extremities of the
branches which make up the rootstock. Fleshy roots continue to grow at the
tip for several years unless the tips are injured.”

The fibrous roots arise from the fleshy roots and function for only one
year and then die. A new lot of fibrous roots develop each season and
function almost exclusively as absorption organs.

Asparagus plants develop widespread root systems. Robbins and Jones
made measurements of roots of plants grown in peat soil of the Delta region
of California for six years after planting and found the maximum reached
was 7 feet. Their results are given in table 1. The authors estimated that
fully one-half of the total length of fleshy roots was left in the soil.

Weaver and Bruner (1927) reported results of root studies made on plants
at Lincoln, Nebraska, that had been set 6 years and state that some of the
roots radiated horizontally 4 to 6 feet or more at depths of only 3 to 8
inches. Some roots reached the depth of 10 feet and the soil was fairly well
filled with roots to the depth of 4 feet.



FIGURE 1—FIVE-YEAR OLD ASPARAGUS PLANT GROWN IN CALIFORNIA
Showing top growth, crown, and fleshy roots.

TABLE 1.—NUMBER AND TOTAL LENGTH OF FLESHY ROOTS



The character and depth of the soil, the depth to the water table, and the
soil moisture all have an effect on the depth of penetration of asparagus
roots. In most soils of the eastern part of the United States roots do not
penetrate as deeply as they do in the drier regions. The soils of the East are,
for the most part, relatively shallow, the rainfall is relatively high and the
atmosphere is humid. Under these conditions, root systems do not penetrate
deeply.

Stems and Leaves.—The rootstock, or rhizome, is an underground stem.
According to Robbins and Jones, it is made up of a number of lateral shoots
or branches. The aerial shoots arise from the rootstock. If the shoot is
allowed to grow, it develops branches, leaves, and flowers. The needle-like
stems of asparagus are known as “cladophylls” and are the principal food
manufacturing part of the plant, although the main stem and branches
manufacture food also.

The true leaves of the asparagus plant are thin, scale-like structures that
always arise at the nodes. They constitute a small portion of the plant
surface and, while they contain chlorophyll for a time, they soon become
dry and are, therefore, of little importance in food manufacture.

Flowers and Fruit.—Asparagus is dioecious, that is, has two kinds of
flowers, staminate (male) and pistillate (female), but generally only one
kind on a plant. While perfect flowers containing both stamens and pistils
rarely occur, now and then such flowers are produced. The flowers are
small, bell-shaped, and yellowish green in color. The staminate flower is
larger and longer than the pistillate, containing 6 well-developed stamens
and a rudimentary pistil. The pistillate flower has 6 rudimentary stamens



and a three-lobed, well-developed ovary. The stigma is three-lobed on a
short style.

The young fruit is green in color, but becomes red as it matures. It is
nearly spherical in shape and usually has three seed cavities. According to
Robbins and Jones two seeds begin to develop in each ovary, but not all of
them always reach maturity. In their studies of a large number of fruits 72.7
per cent of the berries had less than six seeds.

The seeds are one-eighth inch or less in diameter, rounded on the back
and somewhat flattened on the opposite side, black in color.



II

ASPARAGUS AS A CROP PLANT

Asparagus is an important commercial crop being grown for market and
for canning and quick freezing. It is also grown in many home gardens in
some parts of the United States, but it is not grown as much for home use as
it should be.

COMMERCIAL IMPORTANCE

As a commercial crop asparagus ranks eleventh in value among the
vegetable crops grown in the United States, being preceded by potatoes,
sweet potatoes, tomatoes, lettuce, peas, cabbage, snap beans, onions, celery
and muskmelon (cantaloupe). The commercial acreage increased from
24,460 in 1918 to 129,690 in 1940—a five-fold increase in the period of 22
years. The estimated average annual acreage, production and farm value of
the crop grown in the United States for the 5-year periods 1918-1922, 1923-
1927, 1928-1932 and 1933-1937, are given in table 2. These figures do not
include all of the asparagus grown commercially in the United States since
they do not include production in small areas in several states where the
crop is grown for local markets. New York, for example, is not included,
but the Report of the Bureau of the Census 1940 reports 1,813 acres for the
State.

TABLE 2.—ESTIMATED ACREAGE, PRODUCTION AND VALUE OF ASPARAGUS
GROWN FOR MARKET AND FOR CANNING AND QUICK FREEZING IN THE

IMPORTANT PRODUCING STATES BY 5-YEAR PERIODS 1981-1937
(U. S. Bureau of Agricultural Economics Crops and Markets)



The figures in table 2 show that the average value per crate of asparagus
grown for market was much less during the period 1933-1937 than during
the periods 1918-1922 and 1923-1927. In fact the average value per crate in
the period 1933-1937 was less than half that of the period 1923-1927. The
low price paid for asparagus during the period 1933-1937 is probably
related to the general economic conditions. This was a period of depression
when the general price level was relatively low, unemployment was, high
and the supply of asparagus was high as compared with the 1923-1927
period.

TABLE 3.—ESTIMATED ACREAGE OF ASPARAGUS GROWN IN THE TEN LEADING
STATES, AND TOTAL FOR U. S. (Crops and Markets, DECEMBER 1940)



Important Producing Regions.—California produces considerably over
one-half the entire commercial acreage of asparagus grown in the United
States. New Jersey, the second in acreage, produces less than one-fifth as
much as California. Table 3 gives the estimated acreage of asparagus grown
for market and for manufacture in the 10 leading states for the 10-year
period 1929-1938, and for the years 1939 and 1940.

ASPARAGUS IN THE HOME GARDEN

Asparagus is grown in home gardens in some parts of the United States,
especially in the northern part. The author believes that it should be grown
in many more home gardens than it is at present, for the following reasons:

1. It is cheaper to grow asparagus than to buy it, since it would have to be
purchased at retail.

2. It is easily grown and does not require much labor after the bed is
established.

3. It is one of the first products available in the spring.



4. It supplies fresh food for a long period (6 to 10 weeks) each season.
5. A bed that is given good care will produce satisfactory yields for 15 to

20 years. The author harvested good asparagus in 1941 from a planting
made in 1920. Yeager and Scott (1938) have reported that a bed started in
1902 at the North Dakota Experiment Station was in good condition in
1937 and still producing.

6. The home-grown product can be prepared for the table, or for canning
while it is fresh. For the highest quality it should be cooked within an hour
after harvest and this is usually not possible unless it is grown at home.

7. Unless the farmer produces his own asparagus the family is likely to
do without it.

Sufficient asparagus for a family of five persons can be produced from 60
to 80 plants or from 90 to 120 feet of row. Where ample space is available,
as in farm gardens, a larger planting is desirable in order to have a surplus
for canning. For a family of average size 150 to 200 plants would be
sufficient to supply asparagus for use in the fresh condition and for canning.

The asparagus bed should be located on one side of the garden along with
other perennial crops, so as not to interfere with the preparation and
cultivation of the soil in the remainder of the garden. Where more than one
row of asparagus is planted in the garden the distance between the rows
should be at least four feet. This distance will permit horse, or tractor
cultivation.

The methods of planting and care of asparagus in the home garden are
essentially the same as those used for commercial plantings as described in
the following chapters.



III

CLIMATE, SOIL AND SOIL
PREPARATION

Asparagus is grown under a wide range of climatic conditions and on
many classes and types of soils, but production is more successful under
some conditions than under others.

CLIMATE

Asparagus seems to require a period of rest for successful production of
spears and the crop is grown commercially only in those regions where the
plants are forced into a rest period by cold, or by drought. In humid sections
of the United States where the temperature does not go much below
freezing and where the winter season is very short, asparagus production is
not successful. In semiarid and arid regions asparagus is grown
successfully, even though freezes seldom occur and the temperature is high
enough for growth to continue throughout the year. Under such conditions,
the plants are forced into rest by withholding water. This method is
followed in the Imperial Valley of California, where irrigation is practiced
during most of the year, but where water is withheld for three or four
months in the fall and early winter. In general, the productive life of an
asparagus planting is longer in regions that have long, cold winters than in
regions that have short winters, provided equally good care is given under
the two sets of conditions. However, the length of the cutting season is
usually short in regions having short growing seasons.

Temperature is an important factor in the germination of asparagus seed
and in the rate of growth of the plant. When the weather is relatively cool
during the harvest period growth of spears is slow and cutting is infrequent.
When the weather is very hot, growth is rapid, so that frequent cutting is



necessary. The length of the cutting season should be determined largely by
the frequency of cutting and this is affected more by temperature than by
any other factor. While asparagus does not suffer as much from short
periods of dry weather as do many other vegetables, the amount and
distribution of rainfall are very important, where irrigation is not used. A
drought during harvest reduces the yield of the current season, and a
drought after harvest affects the yield of the next season. Deficiency of
water during the time the tops are growing limits their growth, so that less
food is stored in the underground portions than is the case when water is
abundant and the tops make good growth.

SOILS

Asparagus is grown on sandy, sandy-loam, silt, silt-loam, clay-loam and
peat or muck soils. Where earliness is of great importance the lighter soils,
such as the sands and sandy loams, are considered most desirable since such
soils warm up earlier in the spring than do other classes of soils. Tillage is
less difficult and less expensive on light soils than on heavy ones. Sandy
and sandy-loam soils are well aerated, dry out quickly after rains, or after
irrigation, and do not form a hard crust over the row. Very light soils are not
desirable, if the subsoil is sand or gravel. The subsoil should be retentive of
moisture, but open enough to permit good drainage.

Peat soil is satisfactory provided the drainage is good and there is no
danger of the soil being flooded for any considerable period. In the Delta
region of California much of the asparagus has been grown on peat, or a
mixture of peat and river sediment, but such soils, seem to be losing their
popularity in the region mentioned. A well drained peat or muck soil is
considered ideal for asparagus, since it warms up readily, is loose and
friable, and has a high water-holding capacity.

Silt and silt-loam soils are satisfactory where earliness is not an important
factor. These soils usually are richer and have a higher water holding
capacity than the sands and sandy loams. They are not as difficult to
manage as are the clays and clay loams.

Heavy soils, such as clay and loams are least satisfactory, because they
warm up more slowly than do the light soils and they are difficult to



manage. The percentage of crooked spears is likely to be higher on heavy
soils than on light ones.

Since asparagus has a high tolerance to common salt (sodium chloride),
the crop is grown on some land that has too high salt content for many other
crops. In the Suisun Bay region of California, land is used that is subject to
salt water irrigation during the latter part of summer and early autumn.
Much of the salt is washed out by winter rains, but by evaporation from the
surface, the salt content increases throughout the summer. When the winter
rainfall is exceptionally light the salinity of these soils is very high. It is the
general practice to stop using the water for irrigation when the sodium
chloride content exceeds one part in 10,000.

SOIL REACTION

Results of experiments indicate that asparagus does not produce
maximum yields on strongly acid soils (more acid than pH 5.5). When such
soils are to be used for asparagus, the acidity should be reduced by liming
before the asparagus is planted. Soils with reactions between pH 6.0 and
about pH 6.8 are generally preferred.

Before applying lime it is desirable to test the soil to determine how
much to apply to obtain the desired reaction, since soils vary greatly in their
response to lime. Sandy and sandy-loam soils respond more to a given
quantity of lime than do silt-loam, or clay-loam soils of the same pH. More
lime is required to bring about a given change in reaction in a peat soil than
in mineral soils. On the other hand, high acidity in a peat soil is less
injurious than the same degree of acidity in a mineral soil. So much lime is
required to change the reaction of a highly acid peat soil that it is better to
grow an acid-tolerant crop on such soil and to produce asparagus elsewhere.

Under most conditions, it is not desirable to make the soil neutral, or
alkaline by liming, since the calcium may render some essential element
unavailable. However, asparagus is grown successfully on naturally alkaline
soils in many regions.

SOIL PREPARATION



Thorough preparation of the soil is very important since the asparagus
crop occupies the land for many years. It is desirable to begin the
preparation two or three years before the asparagus is to be planted, in order
to get rid of noxious weeds and to have the soil in good condition. A clean-
cultivated crop, or a soil-improving crop might well be grown the year
preceding the planting of the asparagus.

Since asparagus crowns are planted to considerable depth the land should
be plowed to such a depth that there will be some loose soil below the
crowns. It is not desirable, however, to bring much raw subsoil to the
surface at one time. Where shallow plowing has been the practice, the depth
should be increased gradually until the desired depth is reached. It is much
better to turn up an inch of subsoil each year for three years than to turn up
three inches of it in one year. Where a soil-improving crop is plowed under,
the plowing should be done far enough in advance to allow the organic
matter to decay before time for planting the crowns. Undecomposed
material would interfere with the making of the furrows to receive the
crowns. Land plowed in the fall should be left rough so that the furrows will
catch and hold the rains, and thus prevent erosion.

After the land is plowed the soil should be well pulverized by disking, or
harrowing, or both. When the land is plowed considerably in advance of the
time of planting the surface should be disked or harrowed at intervals to kill
weeds soon after the seeds germinate. In some irrigated sections it is the
practice to flood the land in late summer and fall, then to disk or harrow it
when it gets dry enough. Just before furrowing another disking, or
harrowing, is given to destroy weeds and to leave the surface soil in good
condition for planting. Lumps and clods should be crushed by rolling or
dragging, as it is difficult to plant asparagus crowns in soil that is full of
lumps or clods.

After the soil is thoroughly prepared the land is marked out for furrowing
as described in Chapter 5.



IV

GROWING AND HANDLING OF
ASPARAGUS CROWNS

Asparagus can be propagated asexually by division of the crown, but the
method of propagation almost universally used is to grow plants from seed.
The seed is planted in a well-prepared seedbed or nursery. The asparagus
grower may produce the crowns for planting, or he may buy them from a
plant grower. Many growers, especially those who produce asparagus on a
large scale, prefer to grow their own crowns for the following reasons: (1)
The grower has definite information about the seed, if he selects the seed
from his own plants; (2) The grower has an opportunity to rogue out the
inferior crowns, and the best time to do that is while the plants are growing
in the nursery row; (3) The grower can dig the crowns as he needs them for
planting and experiments show that best results are obtained when the
crowns are planted immediately after digging; and (4) It usually costs less
to produce crowns than to buy them.

If crowns are bought, it is best to specify that only well-developed, one-
year-old crowns will be accepted. There is danger of getting two-year-old
culls for one-year-old crowns unless the buyer is careful in buying. For the
home gardener, requiring only a small number, it is probably better to buy
well-graded crowns from a grower, or dealer than to attempt to grow them.

SELECTING THE SEED

Asparagus plants vary greatly in yield of spears and for this reason it is
desirable to obtain seed from high-yielding plants. Since asparagus is
dioecious, both the male (staminate) and female (pistillate) parents should
be considered. It has been suggested by Tiedjens, Whitcomb, and Koon
(1929) that the best way to obtain seed from high-yielding plants is to mark



a number of large male and large female plants before the tops are removed
in the fall. These plants should be dug before the beginning of the growing
season and set in a small bed isolated from other fields of asparagus. The
crowns may be divided and set about two feet apart in rows five feet apart,
with a male crown every sixth plant. It is believed that seed produced in this
way would be superior to field-selected seed, but field selection is better
than no selection.

The seed should be harvested when the berries are red. In humid regions,
the entire stalk is cut off and hung up until the berries are thoroughly
ripened. The berries are then mashed and the pulp washed out in a pail, or
tank of water. The good seed settles to the bottom. After washing the seed is
spread thinly on screens and allowed to dry. When dry, it should be stored
in a cool place. Before planting, it is desirable to grade the seed into two
sizes by means of sieves and to discard the smaller size.

SOIL FOR THE SEEDBED

Good crowns can be grown on any fairly friable soil, but light sandy
loams and well-decomposed peat (muck) soil are considered better than the
heavier soils. These light soils are open and porous, thus facilitating root
distribution, and easy digging of the crowns with a minimum of injury.
Sandy loams are preferred in most regions where winter and spring rains
are common, since such soils are usually well drained and dry out earlier
than do heavier soils. Peat or muck soils that are poorly drained, or are
subject to flooding, are not desirable.

Land that is subirrigated should be practically level, but for surface
irrigation, a slight fall is desirable. The land should be reasonably free of
noxious weeds, because asparagus seed is slow to germinate and weeds
might check the growth of the seedlings before they get large enough to be
cultivated.

The soil of the seedbed should be well prepared to insure good contact
between the soil particles and the seed. Unless the soil is naturally well
supplied with nutrients in available form, it should be well fertilized with a
fertilizer containing the essential elements that are known to be deficient.
On an infertile sandy or sandy-loam soil an application of 1500 to 2000
pounds of a 5-10-10 fertilizer is recommended. On heavier, more fertile



soils, a lighter application of a 5-10-5 or a similar analysis might be used
and on very fertile soils it is a common practice to grow asparagus plants
without any fertilizer.

SOWING THE SEED

The optimum temperature for the germination of asparagus seed is
between 77° and 86° F. according to Jones and Robbins (1928) and at 68°
germination is very slow. Borthwick (1925) has shown that slow
germination at relatively low temperatures is due to slow water absorption
and that soaking seed in water at a temperature of 85° F. for a period of
three to five days will hasten germination even when planted in cold soil.
After soaking, the seed is spread on a canvas and air dried for a few minutes
so that it will pass through a drill readily. The soaked seed should be
planted before it becomes too dry. In soaking, it is important to prevent
sprouting before the seed is planted.

Most growers plant too much seed and this results in crowding and poor
development of crowns, or requires too much labor in thinning to the
desired distance. For good development of plants they should be allowed a
space of three or four inches in the row and at this spacing three or four
pounds of seed would be enough for an acre of land when the rows are 20
to 24 inches apart. Some growers plant 8 to 12 pounds of seed to the acre.

The time of planting varies considerably; but, in general, it is done early
in the spring so as to allow a full growing season for the growth of the
plants. There is not much advantage in planting the seed while the soil is
cold, but when planted under such conditions soaking the seed, as
mentioned above, will hasten germination. Soaking should not be practiced
unless the seed is to be planted in moist soil.

The depth of planting usually varies from one inch to two inches,
depending on the character of the soil and the moisture conditions. Shallow
planting is practiced in moist soils that are retentive of moisture and deeper
planting is practiced on relatively dry soil, or those that dry out readily as
do the sandy and sandy loam soils.

Seed drills of various kinds are used for planting the seeds, including the
hand seeders and certain kinds of grain drills. It is desirable to use a drill
that drops one seed in a place and can be regulated to space the seed



uniformly. An ordinary garden seeder is not well adapted for the sowing of
asparagus seed. In parts of California a small grain drill of the internal-run,
force-feed type is considered satisfactory. A special disc type of small
seeder gives satisfactory results and is much superior to the ordinary garden
seed drill.

CARE OF PLANTS IN THE NURSERY

In order to obtain a good stand of plants some growers seed rather
heavily and then thin the seedlings to the desired stand. Thinning is difficult
and costly, especially when two or more seeds have been dropped in the
same place. Thinning should be done before the second aerial shoot appears
and before the development of the fleshy root system. After the fleshy roots
develop the shoot usually breaks off at the crown when attempt is made to
pull the plant. If the crown remains in the soil shoots appear again in a few
days, and the only way to thin at this time is to dig out the crown, and, in
doing this, there is danger of injuring adjacent plants. It would seem to be
much better to space the seed at the desired distance at planting than to sow
thickly and attempt to thin the plants.

FIGURE 2—ASPARAGUS PLANTS IN SEEDBED



Growth made in one season at Ithaca, New York.

Cultivation should be started as soon as weeds begin to appear, or a hard
crust forms. If cultivation is started a week or ten days after the seed is
sown, it will not be difficult to follow the rows left by the planter. A weeder
can be used to control the weeds until the plants are up, and after that
ordinary shallow cultivation should be given as often as necessary to
control the weeds. The best time to cultivate to control weeds is while they
are still small and before they have a chance to compete seriously with the
asparagus plants for nutrients, soil moisture, light, and air.

MALE VERSUS FEMALE PLANTS

Most asparagus plants are either male or female and, ordinarily, the
numbers are about equal. Normally, all of the flowers on a plant are
staminate (pollen-bearing), or all of them are pistillate or seed bearing, but
occasionally perfect flowers are found in which both the stamens and pistils
are functional. In most of the asparagus-growing sections of the United
States, the sex of the plants is not shown during the first year of growth. In
some sections, especially in California, the sex is expressed in the first year
in a large percentage of the plants and Robbins and Jones (1928) have
shown that the staminate or male plants produce a larger total yield of
shoots than do the female or seed-bearing plants. The female plants,
however, produce slightly larger shoots. Selecting only male plants would
approximately double the cost of crowns, but Hanna (1935) states that the
yield from a bed planted with male plants would more than offset the extra
cost of plants. Tiedjens et al (1929) suggest that it is better to select crowns
on the basis of size and bud distribution. “The best type of root has a
number of large buds rather loosely distributed over the crown and above
the average size for the lot.”

DIGGING THE CROWNS

AS mentioned previously, the crowns should be planted as soon as
possible after they are dug in order to keep moisture loss and loss by decay
to a minimum. When the crowns are grown near the location where they are



to be planted in the permanent bed, it would be an advantage to delay
digging until time for planting and to dig them as needed. If left in the
ground over winter in regions where winters are severe, a light covering of
straw or strawy manure would prevent heaving of the crowns by alternate
freezing and thawing of the soil. Crowns grown for sale are usually dug in
the fall and stored in suitable storage so that they can be shipped as ordered.

There are several methods of digging the crowns including (1) plowing
them out with an ordinary moldboard plow and removing them from the
soil with a potato hook, or a manure fork; (2) loosening them with a U-
shaped nursery plow or digger, after which they are separated from the soil
with the potato hook, or fork; and (3) digging them with a potato digger that
lifts the roots and shakes them free of soil. This last method is satisfactory
where the plowing is not too shallow and where the rows are far enough
apart to permit the use of the potato digger. In the Delta region of
California, according to Hanna (1935), the tops are usually cut with a
mower, raked, and burned before digging the crowns in December, or
January. In most northern regions of the United States it would be better not
to remove the tops until spring as they would help to hold the snow and thus
protect the crowns during very cold weather.

Digging should be done very carefully to prevent mutilation of the roots
and to obtain as large a part of the root system as is feasible. If the growing
point of the fleshy root is not injured it will continue to elongate after
planting. The fleshy roots continue to elongate year after year and do not
die, as some suppose, unless they are injured.

STORING THE CROWNS

Crowns keep best in a cool, well-ventilated storage. A temperature of
about 40°F. is considered about right. The humidity should be low enough
to be unfavorable for the growth of molds, but not so low that the roots will
be dried out very much. The crowns should not be stored in deep piles as
they would become heated, which would favor the development of rots.

GRADING ASPARAGUS CROWNS



Results of experiments conducted in Pennsylvania, Iowa, and California
show that large crowns produce a larger yield than do small ones, especially
during the first few years. Haber (1932) and Tiedjen et al (1929) have
shown that the male crowns average higher in weight than female crowns
grown under the same conditions, so that discarding the smaller crowns
would eliminate more female than male plants. It has been pointed out
elsewhere that male plants produce a larger total yield of spears than do
female plants, although the latter produce slightly larger spears.

Jones and Hanna (1940) reported results of experiments carried on at
Davis, California from 1925 to 1936 with Palmetto and Mary Washington
varieties of asparagus in which the crowns were graded into three weight
classes as follows: Grades 1, 2, and 3 of Palmetto, mean weight 0.49, 0.22
and 0.09 pound; of Mary Washington, 0.38, 0.16 and 0.07 pound
respectively. Differences in size of crown were caused by variation in
spacing, by other environmental factors, and by heredity. During the first
seven years the yield of spears of the Palmetto variety from No. 1, or large
crowns, was greater than from the No. 3, or small crowns. In the Mary
Washington the mean yields from the No. 1 and No. 2 grades for the 12
years were significantly greater than from the No. 3 grade. The Mary
Washington variety outyielded the Palmetto. There was no significant
difference in number of spears produced by the three sizes of crowns in the
Palmetto variety, but in Mary Washington Grades 1 and 2 produced
significantly more spears than did Grade 3. Mary Washington produced
larger spears, but fewer in number than did the Palmetto, but there was no
significant difference in weight of spear from the three sizes of crowns for
either variety. It should be borne in mind, however, that one-year-old
crowns grown at Davis, California where the growing season is long are
considerably larger than crowns of the same age grown in other regions
where the growing season is short. Very small crowns, as the one shown on
the right in figure III should be discarded.



FIGURE 3—ONE-YEAR OLD ASPARAGUS PLANTS
These plants were grown at Ithaca, New York, and show difference in size of plants form same

seedbed.



V

PLANTING ASPARAGUS CROWNS

The time and method of planting asparagus vary between wide limits
because of the wide range of conditions under which the crop is grown in
the United States. Since the normal, productive life of an asparagus planting
covers many years, one can afford to use great care in preparing the soil and
in planting the crowns.

TIME OF PLANTING

In California and in most parts of the South, where asparagus is grown,
the crowns are planted during the winter. In other parts of the United States,
planting is done in early spring before growth starts. Fall planting is not
satisfactory in most regions because of the danger of the crowns being
injured, or killed during winter. Since the crowns are planted in trenches
several inches in depth, they would be smothered if the trench were filled,
and, if not filled, water would collect during the winter and injure, or
perhaps kill, the buds.

DISTANCE OF PLANTING

The distance between rows varies from about four to eight feet in
commercial plantings, depending on the richness of the soil and the method
of culture. Where the asparagus is to be blanched, as is practiced for the
growing of asparagus for canning in California and, to a lesser extent, in
other states, the distance between rows is greater than when the spears are
not to be blanched. In California the distance between the rows is 7 to 8 feet
for asparagus to be blanched and somewhat closer where only green spears
are to be harvested. In most other sections of the United States blanching is



practiced only to a very limited extent, so that the rows are not so far apart
in these sections as in California. For green asparagus the distance between
the rows varies from 4 to 6 feet. Experiments by Haber (1935) indicate that
3 feet is too close. On land of average fertility, either 4 or 5 feet between
rows would be satisfactory, but on rich alluvial soil a distance of 6 feet
might be better. For home garden planting the rows might be spaced as
close as 3 feet apart, but 4 feet spacing is preferable.

Spacing of crowns in the row varies from 12 to 36 inches with 18 and 24
inches being the most common distances. Results of experiments by Jones
in California, covering a period of seven years, show no significant
difference in total yield per acre between 12- and 18-inch spacings, but a
significantly lower yield from crowns spaced 30 and 36 inches apart (Table
4). In these experiments, the rows were spaced 7.5 feet apart. The average
weight per spear at the 12-inch spacing was significantly lower than at the
wider spacings. There was no significant difference in average weight per
spear from plants set 18, 30 and 36 inches apart.
TABLE 4.—AVERAGE YIELD OF SPEARS IN POUNDS PER ACRE AT DAVIS, CALIFORNIA

(Rows Spaced 7.5 Feet Apart)

Considering all of the experimental results it would appear that, under
most conditions, 18 inches is a desirable spacing in the row. If spaced
farther apart, yields generally are significantly lower, especially during the
first few years; if given less space, the crowns become crowded and the
spears are smaller than when more space is given. Under some conditions
spacing as much as two feet apart in the row might be justified when the
rows are relatively close, as 4 or 5 feet apart.

DEPTH OF PLANTING



The depth of planting varies from about 4 or 5 inches to 12 or 14 inches,
depending on the soil and other conditions. On sandy soils and peat soils
depth of planting should be greater than on heavier soils. Where some of
the top soil is lost by wind erosion, as in the peat soils of the Delta region of
California, the depth should be greater than on soils not subject to such
erosion. The depth of planting in the regions mentioned varies from 8 to 14
inches, 10 inches being the most common. Results of experiments covering
a period of ten years on a silt-loam soil at Davis, California, reported by
Hanna (1935), show an annual decrease of 1,041 pounds per acre for 12-
inch depth of planting as compared with 8-inch depth. On a peat soil at Ryer
Island, California results covering a period of three years show no
difference in production between 12- and 8-inch depth, but there was a
reduction when the crowns were planted 4 inches deep. Young (1940)
reported results of experiments conducted on Merrimac gravelly, sandy-
loam soil in Massachusetts, in which shallow planting produced larger
yields than deep planting. Comparing 2-, 4- and 8-inch depths of planting,
the average annual yield was 3,217, 3,021 and 2,629 pounds to the acre
respectively over the period 1931 to 1939. The mortality was nearly three
times as great from the 8-inch as from the 2-inch planting depth. At the end
of 1939 the mean depth of crown was 3.68, 4.55, and 4.35 inches
respectively for the 2-, 4- and 8-inch planting depths. Young states that
there was wide variation in the depths of crowns from the same depth of
planting.

There has been a tendency, in the past, to plant asparagus crowns too
deep, in the belief that if planted only a few inches deep they would soon
reach the surface. It has been shown, however, that when covered deeply
with soil the crowns grow more nearly vertically upward than when the soil
covering is shallow. In most regions the depth of planting should not be
over 8 inches in light soil and, on a heavy soil, not over 5 or 6 inches. Some
authorities suggest that a covering of 4 inches is sufficient and the results
obtained by Young (1940) seem to justify this suggestion.

DIRECTION OF THE ROWS

Where feasible, the rows should parallel the direction of the prevailing
winds. This would keep breaking over of the tops to a minimum, and those



that are broken over would not be across the middles where they would
interfere with cultivation late in the growing season. It would also reduce
loss of soil from the ridges by wind erosion and this is important where the
soil is light. Where furrow irrigation is used it is necessary to run the rows
with the slope of the land in order to facilitate the distribution of water.

METHODS OF PLANTING

After the soil is thoroughly prepared, furrows, to receive the crowns, are
made with an ordinary plow, running twice in the row, or with a middle
breaker. The middle breaker is a double moldboard plow, with extension
wings, that throws the soil both ways. For large plantings two or three
plows are fastened to a crossbeam and pulled by a tractor. It is desirable to
have the number of furrows made at one time correspond to the number of
rows to be cultivated at one time. If two furrows are opened at one
operation it would be an advantage to use two-row implements for
cultivation in order to obviate the necessity of changing the cultivator to
correspond to the row spacing.

FIGURE 4—PLANTING ASPARAGUS CROWNS



One man drops the crowns into the furrow and a second man spaces them properly, straightens out
the roots and covers them enough to prevent them from drying out. (From Univ. of III., College of

Agr. Circular 507.)

Where the subsoil is compact, it is desirable to have some loose soil in
the bottom of the furrow on which to place the crowns. This loose soil will
provide better contact with the roots than would a compact layer. In large
plantings the crowns are hauled to the field and distributed in piles at
intervals for the convenience of the planters. Planting is done by hand and
two acres is an average day’s work for one man when the rows are spaced 8
feet apart. Of course, with closer spacing of the rows the acreage planted in
a day would be smaller. The crowns are carried in burlap bags slung over
the shoulders, or in other convenient containers, and are dropped in the
furrow with the buds up. The spacing is usually estimated, but is checked
from time to time to insure that the distance between crowns is uniform and
reasonably accurate.

After the crowns are dropped in the furrow they should be covered with
two or three inches of soil, the depth depending on the soil. In light soil a
covering of three inches would not be too much, but in a heavy soil a two-
inch covering would be better. The covering should be done as soon as
feasible, since the crowns will dry out if left exposed for many hours on a
clear day. Too deep covering is likely to result in smothering the new
growth. The method of covering varies considerably, but any method that
covers the crowns to the proper depth with loose soil is satisfactory. One
common method is to cover the crowns by hand with a hoe and another is to
use a cultivator to move the soil from the sides into the furrow. It is
important in covering the crowns to have enough soil over them to prevent
them from drying out, or from freezing when planted in the winter, but not
so much that there would be danger of smothering the new growth.

As soon as the plants send shoots through the soil covering, more soil is
moved into the furrow. This operation is repeated until the furrow is filled,
which is usually by the middle of the growing season. After the crowns are
covered immediately following planting, additional covering is done in the
process of cultivating the bed.



VI

MANURES AND FERTILIZERS

Practice in the use of manure and fertilizers in the growing of asparagus
varies greatly, as might be expected, since the crop is grown under a wide
range of conditions. Growers in some regions apply little, or no fertilizer,
and no manure. In other regions, both manure and fertilizers are used in
large quantities, by some growers, while others apply only commercial
fertilizers.

MANURES

Not many decades ago nearly all authorities advocated the use of manure
and some growers thought asparagus could not be grown successfully
without it. While manure is still used to some extent, it is not nearly as
generally applied as it was formerly, owing to its scarcity, and high cost
when purchased, and owing to the fact that results of several experiments
show no increase in net profits from its use over those obtained from
commercial fertilizers.

Manure Experiments.—Several experiment stations in the United States
have conducted experiments comparing manure alone and manure with
various combinations of fertilizer ingredients with fertilizers alone. These
experiments were conducted on different types and classes of soils, but, in
general, the results are similar in showing that manure was not profitable
when compared with commercial fertilizers.

Brooks and Morse (1919) reported results obtained on a coarse, sandy-
loam soil in Massachusetts in which 10 tons of manure alone produced a
lower yield than did a moderate application of a complete fertilizer (400
pounds nitrate of soda, 300 pounds superphosphate, 14%, and 260 pounds
of muriate of potash). Manure in combination with the complete fertilizer
produced no larger yield than the same quantity of fertilizer alone. The



authors concluded that the application of fertilizer supplied sufficient
quantity of the major nutrients. This experiment was carried on for nine
years during which seven crops were harvested.

White and Boswell (1929) reported results from Maryland that were
similar to those reported by Brooks and Morse. In the Maryland
experiments, conducted on a “fairly fertile sandy-loam soil,” over a period
of nine years 1,250 pounds of a 7-3-5 fertilizer applied annually produced a
larger yield than 10 tons of manure.

In an experiment on a silt-loam soil on Long Island (N. Y.), reported by
Wessels and Thompson (1937), 10 and 20 tons of manure plus 800 pounds
of 16 per cent superphosphate were compared with various fertilizer
treatments. These experiments were conducted for eleven years during
which nine crops were harvested. Applications of a fertilizer, supplying 100
pounds of nitrogen, 128 pounds of phosphoric acid (P2O5), and 160 pounds
of potash (K2O) to the acre annually produced a larger yield of asparagus
than did 10 tons of manure and 128 pounds of P2O5. During the first five
years the complete fertilizer produced considerably larger yield than the
manure and phosphorus treatment, while in the last four years the reverse
was true. The plots that received 20 tons of manure plus 128 pounds of
P2O5 produced a considerably larger yield during the nine years than did the
complete fertilizer. However, during the first four years the fertilizer-plots
produced larger yields than the plots that received 20 tons of manure. In
spite of the increase in yield from the manure its use was unprofitable, since
the increase in yield cost much more than was received for it.

Recommendations.—In spite of the experimental results, some growers
still use manure on asparagus and believe it is profitable. Manure is not
recommended unless it is available at low cost. Under most conditions it
would not be profitable at a cost of more than two dollars a ton. Most other
vegetable crops give larger returns from manure than does the asparagus
crop, and, for this reason it is usually better to apply manure to the other
crops and to depend on commercial fertilizers for asparagus. Of course, if
manure is produced on the farm and is not needed for other crops that give
greater returns for its use, it would be advisable to use it on the asparagus
bed. It is suggested that manure be used for crops preceding asparagus,
since in the experiments reported by Wessels and Thompson benefits from
the use of manure were not apparent during the early years.



FERTILIZERS

Practice in the use of fertilizer varies widely and no general statement
can be made that would apply to all producing regions. According to Hanna
(1935) very little fertilizer is used in the Delta region of California, which is
the largest asparagus producing section of the United States. He states that
some growers on peat land, of the region mentioned, claim beneficial
results from 200 pounds of calcium nitrate to the acre, applied after harvest.
“In the Imperial Valley a 4-10-10 mixture is used, and applications of
manure are made to a limited extent during the winter. In the San Fernando
Valley (California) 100 to 150 pounds of sulfate of ammonia is applied after
the cutting season, supplemented by 6 to 10 tons of barnyard manure.”

In most parts of the East, and, in the parts of the South, where asparagus
is grown, the crop is heavily fertilized with a complete fertilizer. Many
growers in these regions apply additional nitrogen as a top dressing or side
dressing at the end of harvest.

Fertilizer Experiments.—Many fertilizer experiments have been
conducted in the eastern part of the United States and they all indicate that
the three major elements, nitrogen, phosphorus, and potassium, are needed
for successful asparagus production on many soil tyes of the region. Brooks
and Morse (1919) reported results obtained on a coarse, sandy-loam soil in
Massachusetts in which various quantities of nitrogen, phosphoric acid and
potash were applied. They also compared muriate and sulphate of potash.
Results were obtained from seven harvests. The highest yields were
obtained from a mixture of 466 pounds of nitrate of soda, 300 pounds of
super phosphate (14%P2O5) and 260 pounds of muriate of potash. It should
be noted that the largest quantity of nitrate of soda used was 466 pounds.
Larger quantities of phosphorus and potassium than those mentioned above
did not result in increase in yield. Muriate of potash produced a larger yield
than did sulphate of potash.

Wessels and Thompson (1937) reported results of a fertilizer experiment
on a silt-loam, in a relatively low state of fertility, on Long Island (N. Y.).
The results of this experiment covered nine harvests. Various quantities of
nitrogen, phosphorus and potash were applied in several combinations and
all treatments were in quintuplicate. Nitrogen produced a greater increase in
yield than did either of the other two elements. During the nine years 50
pounds of nitrogen to the acre (supplied equally from nitrate of soda and



sulphate of ammonia) produced practically the same yield as 100 pounds of
nitrogen from the same sources. However, during the first four years the
heavier application produced the larger yield, while during the last five
years the reverse was true. The slightly higher acidity of the soil in the high-
nitrogen plots might account for the lower yields on these plots during the
last five years.

Phosphorus applied at the rate of 64 pounds of phosphoric acid (P2O5) to
the acre, in combination with nitrogen and potash, did not increase the yield
over no phosphorus. Where 128 pounds of P2O5 was applied the yield was
increased 390 pounds to the acre per year over no phosphorus and the
difference is highly significant. The lack of response to the lower
application is believed to be due to fixation of phosphorus in the soil.

Potash applied as the muriate at a rate to supply 80 pounds of K2O
increased the average yield 313 pounds per acre per year over no potash,
and the difference is highly significant. Double this quantity of potash
produced a considerably higher yield during the first five years, but during
the next two years the yields from the two treatments were about the same.
In the last two years the plots that received 80 pounds of K2O to the acre
produced a larger yield than did the plots that received 160 pounds to the
acre, although the difference is not significant. In these experiments,
muriate of potash produced an average of 390 pounds more per acre per
year than did sulphate of potash, and the difference is highly significant. It
is assumed that the superiority of the muriate over the sulphate resulted
from the chlorine in the muriate, since the quantities of the other elements
were the same in the two treatments.

Hanna (1935) reports that in trials at Ryer Island (California) peat-
sediment soils, both virgin soil and soil that had previously grown
asparagus, have failed to respond to any fertilizer treatment regardless of
the kind, rate, or time of application.

Fertilizer Recommendations.—On sandy and sandy-loam soils liberal
applications of a complete fertilizer is required for large yields, when
manure is not used. An application that supplies 75 to 100 pounds of
nitrogen, 100 to 150 pounds of phosphoric acid (P2O5) and 100 to 150
pounds of potash (K2O) to the acre would be satisfactory. About 1,500
pounds of a 5-10-10, or 1,000 pounds of a 8-16-16 would be a good
application, but should be supplemented with additional nitrogen at the end



of harvest. On very porous soils, or on soils that have a high fixing power
for potash some additional potash also might be used at the end of harvest.

On silt-loam and clay-loam soils of low fertility 750 to 1,000 pounds to
the acre of a 10-20-10 analysis or 1,500 to 2,000 pounds of a 5-10-5 would
be satisfactory. Additional nitrogen at the end of harvest, ordinarily is
desirable to give the stalks a quick start. On rich loamy soils in some
regions, fertilizers are not used at all, or only in small quantities. If it is not
known that fertilizers are needed the grower should consult his county agent
or the agricultural experiment station in his own state for recommendations.
The grower might also conduct a simple fertilizer experiment of his own to
determine the needs of his soil for satisfactory production of asparagus.

Fertilizers of the same guaranteed analysis are not necessarily of the
same value under a given set of conditions. Some mixtures tend to increase
the acidity of the soil, some are neutral and some may tend to reduce soil
acidity. The buyer should know the effect the fertilizer will have on the
reaction of the soil. If the soil is moderately acid, or very acid it would be
undesirable to use a fertilizer that would increase acidity. On the other hand,
if the soil is neutral or alkaline in reaction it would not be desirable to use a
fertilizer that would increase alkalinity. In buying a mixed fertilizer it is
important to know the source of nitrogen since it is desirable to have some
in readily available form. Some growers insist that some of the nitrogen
should be supplied in organic form such as is found in cottonseed meal,
tankage, or dried blood. The demand for these materials for feeds has raised
the price to such an extent that their use as fertilizers can seldom be
justified under present conditions. The same amount of money spent for
nitrogen from nitrate of soda, sulphate of ammonia, cyanamid, urea and
other products will give much greater returns than if spent for the plant and
animal by-products mentioned above.

Considerable difference of opinion exists regarding the best time to apply
fertilizer to an established asparagus bed. Results of experiments, reported
by White and Boswell, indicate that it did not make any material difference
whether it was applied before growth begins, or at the end of harvest. The
writer believes that, under most conditions, it is best to apply the mixed
fertilizer before growth begins, because at this time it can be readily worked
into the soil without injuring the plants. Furthermore there might be a
prolonged dry period at the end of harvest in many sections so that the



fertilizer would be unavailable until after a rain, unless irrigated. Most
asparagus in the eastern half of the United States is not irrigated.

Some asparagus growers are using calcium cyanamid to aid in the control
of weeds in the asparagus bed. This material contains about 21 per cent
nitrogen, so that where it is used, it might take the place of part or all of the
nitrogen in the complete fertilizer. It might be used also as a top dressing at
the end of harvest and serve both as a nitrogenous fertilizer and as a
herbicide.

Use of Salt.—Wide divergence of opinion seems to exist with regard to
the value of applying salt to asparagus beds. With few exceptions, the books
on gardening published prior to 1900 recommended the use of salt,
although the writers did not present evidence to prove its value.
Experimental evidence is meager and inconclusive. Walker (1905) reported
results of an experiment, carried on for one year in Arkansas, in which the
salted area produced a larger crop than the unsalted area. The salt was
broadcast at the rate of 1,000 pounds to the acre during the season prior to
the first harvest. In the following spring two pounds of salt per square yard
was applied in two equal applications at intervals of 20 days. In this
experiment a plot one-seventh acre in area was divided crosswise into two
equal plots, one of which received salt and the other did not. The difference
in yield of 13.5 per cent might have been due to difference in the soil itself
rather than to the effect of the salt. Walker expressed the opinion that the
increase in yield on the salted area was due, in part, to the effect of the salt
on weed control, but he states that there appeared to be a beneficial effect
beyond that of weed control during the period of harvest. After harvest
weeds were kept under control in both the salted and unsalted areas.

Rudolphs (1921) conducted experiments in which rock salt was applied
at the rates of 150, 300, and 500 pounds to the acre on two-year-old, and
eleven-year-old asparagus plants. Spears were cut the same season that the
salt was applied and after the cutting season the stems were counted and the
length was measured at intervals of from seven to 10 days. The following
spring the same quantities of salt were applied, and the spears were
weighed, counted and graded for market. He states that there was an
increase in the number and weight of spears from the salted areas, but that
these spears were of a poorer grade. The number of stalks and total lengths
of stalks increased regularly in all of the series. At the last measurement
taken the average total lengths of stalks per plant of the two-year-old plants



on the plots receiving 150, 300, and 500 pounds of salt per acre were,
respectively 21.1, 28.6, and 38.7 per cent greater than the average lengths of
plants grown on the check plots. The number of stalks on the plots treated
with salt was 2.9, 16.2, and 26.8 per cent greater for the 150, 300, and 500
pounds respectively, as compared with the check plots. Weeds were kept
down on all plots in this experiment, so that the benefit derived from the
salt was not due to its effect on weed control.

Any direct beneficial effect from the use of salt would seem to result
from the sodium, or from the chlorine ions as nutrients. Working (1924)
from experiments in solution cultures found that sodium increased the
growth in all cultures except at the concentration of 0.5 molar, and in
another solution where it was thought that the larger quantity of magnesium
resulted in lesser growth. Working concluded that the addition of sodium
salts in medium or low concentration improved the salt balance of the soils
and nutrient solutions. Chlorine did not show the beneficial effects that
might have been expected from other experiments in which muriate of
potash was superior to sulphate of potash.

In spite of the results mentioned above, salt is not generally
recommended and its use at present is limited. Most of the potash used in
complete fertilizers is in the muriate form and this supplies chlorine. If part
of the nitrogen used is in the form of nitrate of soda, sodium would be
supplied. Too much salt is required to control weeds to make its use
profitable for this purpose. Calcium cyanamid is more effective than salt in
controlling weeds. This is dicussed in Chapter 7.



VII

CARING FOR THE ESTABLISHED
PLANTATION

The care given the asparagus plantation each year determines to a
considerable extent the yield and quality of the spears.

CULTIVATION

During the first year cultivation consists in filling the trench and keeping
down weeds. Weeds in the row can be killed while small by covering them
with soil during cultivation. A cultivator, with attachments, that pushes or
rolls the soil over the row from both sides is very satisfactory and should be
used when weeds are troublesome in the row. Some hand hoeing, or hand
weeding may be necessary, and should be given if weeds cannot be
controlled by other means.

After the first year the asparagus bed is usually thoroughly disked or
harrowed before growth begins. If the tops are not cut and burned they are
disked into the soil as early as possible so that they will become at least
partially decayed before cutting begins. It is a common practice in some
sections of California to cultivate deeply between the rows, and some
growers subsoil to the depth of 12 to 18 inches in order to loosen the soil
and allow water penetration. Hanna (1935) states that results obtained at
Ryers Island show that deep cultivation, or subsoiling reduces the yield the
following year. Injury to the roots undoubtedly accounts for reduced yields
from deep cultivation, or subsoiling. After the disking and harrowing given
before growth begins, the cultivation should be shallow and confined to the
space between the rows, except where it is necessary to break down and
rebuild ridges over the rows. At the end of the cutting season a cultivator
equipped with blade attachments might be run over the rows to kill the



weeds that have not been kept under control while harvest was in progress.
This cultivation will cut off all of the asparagus shoots to the depth reached
by the blades, but will give the new shoots opportunity to get ahead of the
weeds.

FIGURE 5—ASPARAGUS FIELD IN CALIFORNIA AS IT APPEARED ABOUT THE MIDDLE
OF JULY

USE OF CALCIUM CYANAMID TO CONTROL WEEDS

Calcium cyanamid has been used successfully to control weeds in
asparagus beds in various regions for several years. It is used also as a
nitrogenous fertilizer either alone, or mixed with other ingredients, but in
either case it is of value in controlling weeds. When used primarily as a
fertilizer the material is applied broadcast before growth begins in the
spring at the rate of 200 to 500 pounds to the acre, and is worked into the
surface by harrowing or cultivating. Additional cyanamid may be used at
the end of the cutting season. When used primarily for weed control it is
best to use pulverized cyanamid and to apply 75 to 100 pounds to the acre
in a band 18 inches wide over the row when the weeds are not more than an



inch high and while they are wet with rain or dew. The material can be
applied with a hand, or power duster and two or three applications might be
made as needed. Granular cyanamid may be applied over the row for weed
control, but to be effective a much larger quantity is required than when the
pulverized form is used as mentioned above. One would not be justified in
using more cyanamid than would be desirable to supply the nitrogen
needed, which would seldom exceed 500 pounds to the acre, supplying
about 105 pounds of nitrogen. Furthermore, a heavier application might
cause injury to the asparagus plants especially on sandy soils.

It should be borne in mind that when cyanamid is used for weed control
it also supplies nitrogen to the asparagus plants, so that nitrogen may be
reduced or eliminated from the mixed fertilizer. Cyanamid is basic in
reaction and thus decreases the acidity of acid soils and increases alkalinity
of alkaline soils. A ton of cyanamid is equivalent to 1,200 to 1,250 pounds
of limestone in reducing acidity of acid soils.

FIGURE 6—GOOD STAND OF PLANTS AT THE BEGINNING OF THE SECOND YEAR IN
THE FIELD

(From Univ. of Ill. College of Agr. circular 507.)

RIDGING



Where blanched asparagus is produced it is necessary to mound the soil
over the rows in order to exclude the light from the developing spears and
thus prevent the development of chlorophyll. The ridges are made high
enough to permit the development of spears 8 or 9 inches in length below
the surface of the ridge and without being cut too close to the crown. The
height of the ridge varies with the age of the planting, the older the crowns
the higher the ridges need to be, because the crowns gradually grow toward
the surface of the soil. In old plantings the ridge may be 15 to 20 inches in
height. The ridges must be made wider each year as the crown increases in
spread. The ridges need to be rebuilt about every three weeks since they
gradually become torn down by the harvesting operation and by wind.

Ridging is done mainly with disks. The soil should be well pulverized
before the ridges are made as clods allow the light to filter in and the spears
become green before they reach the surface. The spears are likely to be
crooked where the soil is cloddy. A harrow, or flexible board float, made to
conform to the desired shape of the ridge, is sometimes pulled behind the
disk to smooth the surface and further pulverize the soil.

In some regions, especially in California low ridges (4 to 6 inches high)
are made over the row for the production of green asparagus. This ridging is
especially desirable where surface furrow irrigation, or subirrigation is
used, or where the land is subject to flooding.

At the end of harvesting the ridges are disked down and level culture is
practiced for the remainder of the season in most regions. In the Imperial
Valley of California, however, the ridges are rebuilt to facilitate irrigation,
and to prevent flooding and formation of a crust over the row.

IRRIGATION

Asparagus grown in arid or semiarid regions must be irrigated to produce
a satisfactory crop. On the peat lands of the Delta of the Sacramento and
San Joaquin Valleys irrigation water is applied by subirrigation; the water
from the rivers is run into ditches to within a few inches of the surface then
it is pumped back into the river. On heavier soils in the region mentioned,
and in most other irrigated sections the water is applied mainly by furrow
irrigation. Furrows are made between the rows usually one furrow every



other row. In the Imperial and San Fernando valleys only surface (furrow)
irrigation is practiced.

Winter flooding is being practiced on the older beds in the Delta region
of California. Levees are made around the fields to be flooded and from 6 to
12 inches of water is applied and allowed to stand for 4 to 6 weeks. This
flooding leaches some of the alkali out of the surface soil and may be of
very great value where alkali is present in sufficient quantities to be toxic.

The number of irrigations varies considerably depending on the rainfall
and the evaporation rate. In the Sacramento and San Joaquin valleys two
irrigations during the cutting season and two after harvest is over are
usually sufficient. In regions of very little rainfall it is necessary to apply
water frequently. In humid regions irrigation is practiced to a very limited
extent, since the asparagus roots grow to great depths, so that a short period
of drought does not check growth seriously. Where irrigation is used in
humid regions the water is applied by overhead irrigation equipment and
about one inch is applied each time.

REMOVAL OF TOPS

It is a common practice in many regions to cut the tops in the fall, and, as
soon as they are dry, to burn them. In regions where deep freezing occurs it
is a better practice to allow the tops to stand over winter, as they tend to
hold the snow and thus prevent deep freezing. If the tops are to be cut in the
fall, it is desirable to delay cutting until they are killed by frost in the colder
regions, and as long as is feasible in regions where killing frosts do not
occur, or are very late. The food manufactured in the tops after harvest
determines, to a large extent, the yield of spears during the following
season. Morse (1916) has shown that translocation of this manufactured
food continues until the tops are practically dead, so that removing the tops
while still green results in loss of large quantities of manufactured food. In
mild climates food manufacture continues as long as the tops are green.

Considerable difference of opinion exists regarding the desirability of
burning the tops of the plants. Tiedjens et al (1929) state that it is preferable
to cut and burn the tops in small windrows on the field. They state that by
spring only fiber and a few minerals remain in the stalks. “The ease of
cultivation, better quality of spears, and the destruction of weed seeds by



burning the refuse are more important than the benefit derived from adding
this material to the soil.” The author questions the above conclusions. In the
first place, not many of the weed seeds are destroyed by the burning, and, in
the second place the quantity of dry matter added to the soil is considerable
and would be of value in most soils. Morse (1916) reported yields of dry
matter in the tops grown on a field in Massachusetts at 1,500 pounds to the
acre. This would be equal to the dry matter in about 2 1/2 tons of average
stable manure. Production of double this quantity of dry matter is not
uncommon. The writer knows of no experimental evidence to show that the
quality of harvested spears is reduced by incorporating the tops with the
soil. It is true that the tops interfere somewhat with cultivation for a short
time, but if they are disked into the soil thoroughly, early in the spring the
interference with cultivation is negligible.

Where the tops are disked into the soil it is a common practice to select a
warm dry day in spring and to drag the tops down with a heavy plank or
with a railroad rail. They are then cut up thoroughly with a disk and worked
into the soil by running the disk lengthwise, crosswise and diagonally,
across the field. The final fitting with a section harrow or spike-tooth
harrow leaves the soil in good condition and nearly level.

FIGURE 7—A PROMISING ASPARAGUS FIELD IN SEPTEMBER
A vigorous growth in the autumn indicates a heavy yield of spears the following year. (From Univ. of

Ill., College of Agr. Circular 507.)



It seems to be the general practice in the California asparagus growing
sections to cut the tops with a mowing machine in late fall and then to rake
them into piles and burn them. It is not safe to burn them on peat land until
after the first rains for dry peat will burn and injure the crowns.

INTERCROPPING

Growing some other crop between the rows of asparagus during the first
and second years is practiced by many growers. This is a satisfactory
practice where the asparagus rows are far enough apart to permit growing
the intercrop without interfering with the growth of the asparagus plants.
The crop selected should be one that does not require too much space and
does not shade the asparagus. Beans are commonly used as an intercrop in
California but other crops such as cabbage, potatoes, carrots, beets, lettuce
and peppers are grown. The intercrop should be so planted that cultivation
can be given both the asparagus and the intercrop. On soils that require
fertilizers for crop production, a sufficient quantity should be applied to
meet the needs of both the intercrop and the asparagus. More water would
be required to produce the two crops than to produce asparagus alone and
this should be considered when irrigation water is applied.

The main advantage of intercropping is the returns obtained from the
intercrop during the first year or the first two years when no asparagus is
harvested. The returns from the intercrop ordinarily would pay for the cost
of growing both crops up to the time of the asparagus harvest. The same
preparation and cultivation of the soil serve for both crops. Some growers
make the mistake of continuing intercropping too long. It should be
discontinued as soon as the asparagus plants need the space and before they
have been checked in growth by the intercrop. Probably a safe rule would
be to discontinue intercropping as soon as asparagus harvest begins.



VIII

DISEASES AND INSECTS

Asparagus is not as seriously injured by diseases and insects as are most
other vegetable crops. Asparagus rust is the only disease of any
consequence and asparagus beetles are the only important insect pests
injuring the crop in most sections of the United States. In California,
however, the garden centipede is a serious pest.

ASPARAGUS RUST (Puccinia asparagi D. C.)
This disease is a native of Europe and was first discovered in America by

B. D. Halstead in New Jersey in 1896. In the same year it was found on
Long Island (N. Y.), in Massachusetts, and in Connecticut. The disease
spread rapidly throughout the United States and in 1901 it was found in
California.

The rust is readily recognized on the plants after the cutting season by the
brown rusty spots on the stalks and branches of the plant. No injury is
apparent until the development of the spore clusters ruptures the epidermis.
The ruptured areas dry out and take on a rusty brown color. Attacks on the
small branches and cladophylls show a deadening effect soon after the rust
sori appear. When the attack is serious the entire plant may wither and die.
The damage is due to the weakening of the plant during the summer and fall
after the cutting season. It is during this period that the food is
manufactured in the tops and stored in the underground portion of the plant.
This stored food is used in the production of spears the following season.
The synthesis of food takes place in the green tissues and the injury caused
by the rust organism is due mainly to the destruction of the parts of the
plant that carry on the process of food synthesis. Any weakening of the
growth of the tops will be reflected in the yield of spears the following
season.



Since moisture is essential for the germination of the spores, the
prevalence of rust is closely related to environmental conditions. Where
summer rains are common and where dews are prevalent the rust spreads
rapidly from plant to plant and from field to field. In arid and semi-arid
regions the rust does not spread so rapidly as in humid regions, or in regions
where summer dews are common.

Control of Rust.—Many experiments have been conducted to determine
the best methods of control by spraying and dusting, but the results have not
been very satisfactory. Smith (1905) found that dusting with sulphur gave
fairly satisfactory control in California although the practice of dusting has
never become common. One application of 25 to 30 pounds of finely
divided sulphur to the acre about three weeks after the end of the cutting
season, and another about a month later is usually sufficient. Where the
cutting season is short more than two applications might be desirable. This
method of control has never come into use.

Burning the stalks of infested fields in the fall will kill many spores, but
this is not an effective control measure since many of the “needles” fall off
before the tops are cut and burned. These needles would re-infect the plants
in the following summer.

The use of rust-resistant varieties of asparagus is the control method
generally practiced. Nearly all of the new plantings are of the Mary
Washington and Martha Washington varieties, the former being planted in
nearly all regions. These varieties were developed by J. B. Norton (1913)
from a cross between a male plant of unknown American origin and a
female plant of Reading Giant obtained from England. The male plant,
according to Norton, was remarkable in transmitting vigor and rust
resistance. From this pair was developed the first named strain—Martha
Washington. The male plant was named Washington, and a cross between
this and a giant female, taken as a seedling from a bed of Reading Giant at
Concord, Massachusetts, resulted in the Mary Washington.

COMMON ASPARAGUS BEETLE

The asparagus beetle, Crioceris asparagi L., is found in nearly all
asparagus-growing regions of Europe and America. The adult beetle is
slender and slightly less than one-fourth inch long. It is blue-black in color,



with red thorax and dark blue wing covers, marked with lemon-yellow and
with reddish borders. The markings of the wing covers are variable, the pale
color sometimes forming submarginal spots, while in other specimens it is
so diffused as to form the principal color on the wing covers. The egg is
dark brown in color and nearly one-sixteenth inch in length, and is laid on
end on the shoot, or on the stems and branches of the plant. Usually the
eggs are deposited in rows and are readily visible to the naked eye. The full-
grown larva is about one-third of an inch long, soft and fleshy, wrinkled,
and of a dark gray or olive color with shiny black head and legs.

Life History.—The insect passes the winter in the adult stage under
rubbish, or in other protected places. The beetles issue from hibernation
about the time the asparagus shoots break through the ground and lay eggs
for the first brood. According to Chittenden (1917) the eggs hatch in from
three to eight days, depending on the temperature, and the larvae begin to
feed at once. The larva becomes full grown in from 10 to 14 days and then
pupates in the soil. The adult beetle emerges in from five to eight days. In
regions of short growing seasons usually there are two or three generations
each season and in milder climates there may be four, five, or more
generations.

Nature of Injury.—Both the larvae and the adult beetles feed on the
tender shoots, and on the foliage and stems of the plants. During the cutting
season the adults do the greatest damage by depositing eggs on the spears,
making them unsightly and thus lowering their market value, and by eating
holes in the spears. Both the larvae and beetles injure the plants by eating
the foliage and the epidermis of the stems. This injury to the foliage and
stems results in weakening of the roots and crowns by reducing the
manufacture of food during the summer after the cutting season.

Control.—Asparagus beetles are held in check to some extent by natural
enemies. Several species of ladybird beetles feed on the eggs while other
parasites prey on the larvae. In regions having very cold winters many
beetles are killed by freezing, and in very hot weather of summer both eggs
and larvae are destroyed by high temperature.

Chickens and ducks feed on both adults and larvae without injuring the
asparagus. In small plantings either chickens or ducks will keep the beetles
under control if confined in the asparagus planting for a period each day.
This method is not practicable where asparagus is grown on any
considerable scale.



Air-slaked lime dusted on the plants when wet will kill the larvae but not
the adults.

During the cutting season, close cutting will keep down the injury. When
blanched asparagus is grown, trap hills or trap rows can be used to
advantage. The beetles are forced to feed on these trap plants and, if these
are dusted, or sprayed with arsenicals, rotenone, or other poisons every
week or ten days, they can be kept in check. The use of trap crops is not so
effective when green asparagus is being cut because the beetles lay their
eggs on the spears before they are cut. On young beds, and after the cutting
season on older beds dusting, or spraying with arsenicals will give good
control. Good control of the first generation would make unnecessary the
use of control measures later in the season.

TWELVE-SPOTTED ASPARAGUS BEETLE

This species, Crioceris duodecimpunctata, is not as widespread in the
United States as is the common asparagus beetle. The chief damage is done
by the adult beetles in spring on the young spears. Like the other species, it
lives exclusively on asparagus. This species can be distinguished from the
common asparagus beetle by its much broader back, its orange red color
and the six black dots on each wing cover. The full grown larva is about
three-tenths of an inch long and orange in color. The eggs are deposited
singly mainly on the older plants toward the end of a branch, or the
terminal. The larva, soon after hatching, finds its way to an asparagus berry,
enters it and feeds on the pulp. When full grown it leaves the berry and
enters the ground where it transforms to the pupa and later to the adult
beetle. The life cycle is similar to that of the other species.

The control measures for the adult are similar to those for the common
asparagus beetle. Spraying, and dusting are not of much value in controlling
the larva of the twelve spotted beetle, since it feeds within the fruit and is
beyond the reach of insecticides.

ASPARAGUS MINER (Agromyza simplex Loew)
This insect is fairly widespread and at times it is very destructive. The

injury is done by the larvae which mine the base of the stalk under the



epidermis. The adult, according to Fink (1913), is a glistening metallic
black fly about one-sixth of an inch long and with a wing spread of about
one-fifth of an inch. The males are slightly smaller than the female. One of
the striking features in the adult is a picture of a face on the thorax. The
larva is pure white when hatched, but when fully grown is creamy white.
When mature it is 4 to 5 millimeters long and about one-fifth as wide. The
pupa is light brown at first, but later becomes dark brown in color.

Life History.—Fink reports that the adults make their appearance about
the middle of May in the vicinity of Ithaca, New York, the males appearing
several days before the females. Within a week of emergence the female
begins to deposit eggs. The eggs are usually laid at the base of the stalk at
or near the surface of the ground, or below the surface, if the soil is loose.
The eggs are deposited singly just below the epidermis and are difficult to
find. The eggs hatch in 12 to 18 days and the larvae begin to mine their way
up the stalk for a foot or more above the soil surface and then work
downward, thus producing zigzag mines. During the summer they may
pupate anywhere in the stalk, but later in the season they pupate below the
soil. The pupal stage in summer lasts two to three weeks, but the fall brood
winters over in the pupal stage. The entire life cycle, except the adult stage,
is passed beneath the epidermis of the asparagus stalk.

Control.—Methods of control are difficult since the entire life cycle,
except the adult stage is passed out of reach of ordinary insecticides. Fink
recommended adding syrup to an arsenical spray to attract the adults. He
recommended also pulling and destroying the infested plants in late fall or
early spring.

THE GARDEN CENTIPEDE

(Scutigerella immaculata. Newport)
According to Hanna (1935) the garden centipede is by far the most

serious pest of asparagus in California. When mature the centipede is about
one-fourth of an inch long and has a soft body. The larvae, in feeding, make
a number of small round holes in the spear below ground. The injury
renders the spears unfit for canning, especially where blanched spears are
canned. When the centipedes are abundant, practically all spears are injured
and the top growth is reduced so that the yield is lowered. When fields are



badly infested the spears are cut green since the portion above ground is not
injured.

According to Wymore (1924) and Michelbacher (1938) flooding is the
only practical control measure where the infestations are scattered. In
California a high levee is made around the field, and water a foot or more in
depth is held in the field for 3 or 4 weeks during December and January.
For small infestations, Wymore suggests using 2 ounces of carbon disulfide
in holes 12 inches deep and 18 inches apart each way. Michelbacher (1932)
found paradichlorbenzene effective where applied at the rate of 600 to 900
pounds to the acre during warm weather. These treatments are injurious to
plants and probably would kill the crowns, so would not be used except to
clean up badly infested areas.

CUTWORMS

Many species of cutworms are known to feed on asparagus, and, in some
cases, they cause serious injury. Cutworms are the larvae of medium-sized,
night-flying moths.

Cutworms injure asparagus by eating into the spears and when the injury
is at, or below the surface of the soil the spear becomes crooked because
growth is checked on the injured side. Injury is sometimes caused by the
cutworms eating into the tender tips of the spears, and this ruins them for
market. Cutworm injury is usually most severe early in the season when
other vegetation is not abundant.

The control measure generally used is to scatter poison bait over the
field. A good formula for poisoned bait is as follows:

Wheat bran 20 pounds
Paris green   1 pound
Molasses   2 quarts
Oranges or lemons   3 fruits
Water 3 to 3 1/2 gallons

Mix the bran and Paris green thoroughly. Add the juice of the oranges or
lemons to the water and dissolve the molasses in the water. Pour the



solution over the bran-Paris green mixture and mix thoroughly. The mash
may be spread broadcast over the row.



IX

VARIETIES AND IMPROVEMENT

VARIETIES

There are relatively few varieties and the differences between them are
not well defined. Since male and female flowers are borne on different
plants, there is constant mixing of strains in the field and this makes it
difficult to obtain seeds that will produce plants uniform in type.

There are two general types of asparagus based on the color of the spears.
One type, which is not important in the United States at present, produces
whitish or light-green spears. The spears of this type are violet, or reddish in
color before they are exposed to the light and become light green in full
light. This group is represented by Conover Colossal and Mammoth White.
The other type produces spears that are dark green when grown in full light
but before exposure to light the tips of the spears are purplish in color.
Palmetto, Argenteuil, Mary Washington and Martha Washington are well-
known varieties of the dark-green type.

The best of the old varieties are Palmetto, Reading Giant and Argenteuil.
The Palmetto and Argenteuil are similar. The new varieties and strains are
Mary Washington and Martha Washington and these constitute a large part
of present-day plantings. Hanna (1935) states that about 65 per cent of the
acreage of asparagus in California is planted to Mary Washington. This
variety is the main one being planted in most other parts of the United
States. The Washington varieties were developed by breeding and selection
work done by the United States Department of Agriculture, in cooperation
with the Massachusetts Agricultural Experiment Station and other
cooperators, for the purpose of obtaining varieties resistant to asparagus
rust.

In addition to being rust resistant the Mary Washington and Martha
Washington varieties are of good commercial quality, equal to, or superior
to the best of the old varieties in earliness, size, shape and quality of spear.



They are more uniform in size, shape and color than the old varieties. The
two varieties are similar, but Martha Washington is slightly more resistant
than Mary Washington. The latter is slightly earlier and more vigorous and
is resistant enough for most areas. It is the more popular of the two and is
the one commonly recommended in most sections of the United States. The
origin and development of these varieties are discussed on page 82.

IMPROVEMENT

Hanna (1935) and other investigators have shown that there is great
variation in yield, earliness, size of spear, shape of spear, and other
characteristics within a variety. Hanna found variation in yield from
individual plants of the Mary Washington variety from practically nothing
to as much as 700 to 800 per cent. Some plants produce only large spears,
others only small ones and still others produce the entire range from small
to large. “Among the low yielders the most general type is one that
produces only a few large spears. Females predominate in this group.
Another group, in which males predominate, yields a large number of small
to medium-size spears. The highest yielding plants are those which produce
many medium to large spears. They are mostly males, although some high
producing females are found.”

It is evident from the above that there are excellent opportunities for
improvement in yield and in other desirable characters. In any attempt to
develop better varieties, or strains by breeding and selection both male and
female parents should be given attention. While seed from high-yielding
plants should produce better plants than seed gathered at random, it should
be borne in mind that the offspring is likely to be variable. In a breeding
program both male and female plants should be selected on the basis of
desirable characters. Jones and Robbins (1928) suggests that record of
performance of promising individual crowns should be kept over a period
of years. The crowns of the best male and female plants are selected and it
is suggested that they be dug and set together in a bed that is isolated from
other asparagus. One male plant to five or six female plants is sufficient.
Another method suggested is to set aside a small isolated area for seed
production only. In this method all undesirable male plants are dug out at
the beginning of the blossoming period to prevent pollen from these being



carried to the flowers of the selected females. If the undesirable males are
not eliminated, they will transmit the undesirable characters to the progeny
of the superior females. Seed should be saved from the superior female
plants only. Pollination is effected mainly, if not entirely, by insects of
various kinds.

In careful breeding work hand pollination is necessary to obtain the best
results. Isolation of the plants does not insure the complete elimination of
foreign pollen carried by insects.

Testing of Progeny.—The progeny of any crosses made should be tested
under field conditions and only those combinations producing desirable
offspring should be retained for future breeding. Results of studies made by
Currence and Richardson (1938) show significant differences in yield and
size of spear of progenies of crosses between a single female plant and
several male plants. Only by testing progenies of various crosses can
desirable combinations be found.

Selecting Plants for Breeding Purposes.—In selecting parent plants for
breeding purposes attention should be given to yield, size of spear, shape of
spear, compactness of head, rust-resistance, and other desirable characters.
The color should be dark green with a purple overcast. Selection should be
made during the cutting season, although some attention should be given to
the character of the top growth of the full-grown plants. Hanna (1935) states
that there is a high correlation between the above-ground height of the first
branch and the compactness of the head, the higher the branching the tighter
are the tips of the spears during the cutting season. A plant that produces
many small stalks will produce many small spears. Such a plant should not
be selected, nor should one be selected that produces only a few large stalks
for it will not produce a large yield of spears. Plants that produce a medium
number of medium to large stalks are preferable to plants that produce a
few large stalks, or a large number of small ones.



X

PREPARATION OF ASPARAGUS
FOR SALE

Asparagus is marketed fresh without any processing, and also as quick-
frozen and as canned product. The methods of preparing asparagus for sale
without processing differs considerably from the methods used when the
product is to be canned or frozen.

HARVESTING

In California, and in some other regions where the growing season is
long, asparagus is cut for three or four weeks the second year, i.e., after the
plants have had one full year’s growth in the permanent bed. In other
regions the plants are allowed two years’ growth before any spears are
harvested and the cutting is continued for three or four weeks. Lewis (1934)
has shown that cutting asparagus the year following the planting of the
crowns was not profitable at Des Plaines, Illinois, even when cut only two
weeks. Cutting for four weeks the second year after planting reduced the
yields, while cutting only two weeks caused no decrease in yield. The
longer the period of harvest during the first and second years after planting,
the lower was the total yield for the seven years covered by the experiment
and the poorer was the market quality. Jones and Robbins (1926) from
experiments in California, showed that if the plants made a vigorous growth
during the first year, shoots might be cut for a short period the second year
without injury. It should be borne in mind that the growing season is very
long in the region of California where these experiments were conducted.

Beginning with the second year of harvest the cutting season is increased
and by the third year the cutting continues for from 8 to 12 weeks,
depending on the length of growing season, the temperature during the



harvest period and other factors. Where the growing season is short cutting
should not be continued longer than 8 weeks, especially if the temperature
is high during the cutting season. In regions having long growing seasons
the harvest period might be lengthened to 12 weeks, especially if the
temperature is relatively low during the period of harvest. Haber (1932) has
shown that extending the cutting season to July 15, as compared with June
15 or July 1, at Ames, Iowa, resulted in a decrease in total weight of spears
over a six-year period. Cutting until July 1 for five years resulted in the
production of small spears during the sixth year. The average temperature at
Ames, Iowa, during the growing season is relatively high and growth is
more rapid than it is in many other regions. It is suggested that the cutting
season be shortened when the spears begin to get too small for good market
grades. In an old planting the spears gradually decrease in size because of
crowding of the crowns, in which case a new bed should be established and
the old one plowed up.

Asparagus spears are cut with a special long-handled asparagus knife.
The knife is shoved down beside the spear to the desired depth and the
cutter, with a diagonally downward thrust, severs the spear. For green
asparagus the cut usually is made only two or three inches below the soil
surface, but for blanched spears the cut is made much deeper. The
frequency of cutting depends on the rate of growth, which is determined
largely by the weather. When growth is rapid, as during a warm period,
cutting is done every day, and, under some conditions, it is desirable to cut
twice a day. During cool weather when growth is slow, cutting may be done
only every two, three or four days. Usually the spears are allowed to grow
to such length that they will be from 7 to 10 inches long after being
trimmed. In California, where most of the asparagus for canning is
produced, the spears are trimmed to 7 inches in length before delivery to the
cannery. Cutting should be done before the tips of the spears begin to open.

GATHERING AND HAULING

The cut spears may be placed in a basket or other receptacle as cut, or
they may be held in one hand until the hand is full and then placed on the
row, or in receptacles properly spaced along the rows. In large-scale
operations it is a common practice for the cutter to place the cut spears in



little piles on the row. They are then gathered by other workers who place
them in lug boxes, or directly in the body of a low wagon pulled between
the rows by a horse. A two-wheel cart, pushed by hand, is used for
gathering the asparagus in some sections, and this is satisfactory where the
haul is short. When the distance from the field to the packing shed is
considerable the boxes of cut asparagus are hauled to the ends of the rows
where they are loaded onto trucks for hauling to the packing shed, or to the
canning plant. The spears should be gathered and hauled to the packing
shed as soon as possible after being cut.

FIGURE 8—FIVE COMMON GRADES OF ASPARAGUS
These grades are used in California. From left to right: Colossal, Extra Selected, Extra Fancy, Fancy,

and Choice.

SORTING AND GRADING

All commercial asparagus is sorted and graded to some extent. For local
markets, in some areas, the sorting consists mainly in discarding the very
crooked spears and those that have very open heads, or are otherwise
unmarketable. The marketable spears may then be graded into two or more
grades, based mainly on size. Where asparagus is shipped to distant markets
grading is the rule. In California asparagus to be packed for shipment is
graded into from four to six grades, on the basis of diameter of the spears as



shown in figure V. Grade specifications have been promulgated by the U. S.
Department of Agriculture and some of the State Departments of
Agriculture. These specifications are changed from time to time and, for
that reason, are not given here. Anyone interested in official grades should
write the authorities in his state to ask for up-to-date grading rules and
grade specifications.

BUNCHING

Most of the asparagus, marketed in the fresh condition, is bunched before
being put on the market, although some is sold loose especially on nearby
markets. When grading is done, only one grade is put in a bunch. The size
of bunches vary from one pound to three pounds, with 2- and 2 1/2-pound
bunches being most common. Bunchers of various types are used, one
common commercial type being shown in figure IX. The spears are placed
in the buncher with the heads against the end and when it is full, the bunch
is tied near the ends with tape, or raffia. Rubber bands are used to some
extent for bunching asparagus to be sold on local markets. For shipping
considerable distances it is important to have the bunches tied tightly. For
this reason it is desirable to use a buncher that squeezes the spears together
and has a clamp to hold them in place while the bunch is being tied.



FIGURE 9—EQUIPMENT USED IN CUTTING AND BUNCHING ASPARAGUS
The buncher on the left is a type commonly used, while the wooden one on the right is homemade.
Two types of knives used for cutting asparagus are shown in the foreground. The butchers’ knife is

used to cut off the butts while the bunch is still in the buncher.

After the bunches are tied they are trimmed to the desired length, 8 to 10
inches, with a large sharp knife, or with a circular, power-driven knife. The
bunches are then set upright with the butts in cold water in shallow pans or
troughs, where they remain until packed.

PACKING

Asparagus shipped considerable distances is packed mainly in pyramidal
crates, holding a dozen bunches weighing about 2 or 2 1/2 pounds each.
This crate has a partition in the center that divides it into two compartments.
Usually wet moss is placed on the bottom of the crate and the bunches are
set upright with the butts on the moss. A sheet of parchment paper placed
under the moss is an advantage since it keeps down excessive evaporation
of water from the moss. Parchment paper or cellophane is used to wrap the
bunches of asparagus shipped from most shipping sections. The paper is
wrapped around the bunch but not over the ends and usually about an inch
of the bunch extends above the upper edge of the wrapper. The wrapper
gives some protection to the asparagus and usually carries the brand name
and other advertising matter. The bunches are so placed in the crate that the
label of each bunch is on the outside.



FIGURE 10—BUNCHED ASPARAGUS READY TO BE TRIMMED FOR MARKET



FIGURE 11—ONE-POUND BUNCH OF
GREEN ASPARAGUS OF MARY

WASHINGTON VARIETY



FIGURE 12—ASPARAGUS BUNCHES WRAPPED WITH SPECIAL PAPER
This method of wrapping is commonly used in California. Bunches set on sphagnum moss in

pyramidal crate with partition.

The pyramidal crate is shaped in such a way that it conforms to the
tapering form of the bunches. When well packed with bunches of the right
size, there is little opportunity for the asparagus to shift in the crate.
According to Carey (1939) the California standardization law provides for
two slightly different crates, one 10 inches and the other 11 inches deep.
Both crates are 18 inches long inside, and the tops, ranging from 9 to 10
inches wide, are the same in both. At the bottom the deeper crate is only 11
inches wide as compared with 11 1/2 inches in the shallower (10 inch)
crate. These crates have two compartments and are usually packed with
twelve 2-pound bunches. The crates used in South Carolina and Georgia are
similar to the California crate, measuring 11 inches deep, 9 inches top, 10
1/2 inches bottom and 17 3/4 inches in length inside. Various other types
and sizes of crates are used in other parts of the United States, but most of
them are similar to those described.

WASHING



In preparing asparagus for market it is a common practice to plunge the
bunches into water, or to spray them with clean cold water to remove soil
on the outside. If the spears are very dirty they may be washed before being
bunched. This can be done by dumping them into a tank of water, by
dousing the container up and down in the water, or by spraying the spears
with water under pressure. By using cold water the asparagus would be
precooled during the washing.

When asparagus is to be canned, it is washed well before it is delivered to
the factory. In California, where most of the asparagus is canned, it is
hauled to a wash shed where the loose dirt is washed off with a stream of
water through a hose. It is then dumped in a trough, or tank of water and
washed by rubbing the spears together. It is important that any particles of
soil, or grit that are caught under the scales be removed and this requires
considerable care. The washing removes some of the field heat and thus
retards deterioration.

PRECOOLING

Precooling of asparagus before shipment to distant markets has become
an established practice in California. The precooling removes the field heat
so that transit temperatures will be lower during the first few days and thus
reduce loss due to mold and to chemical changes in the asparagus itself.
When the product is precooled before shipment less ice is required during
transit since the precooling slows up respiration, in which heat is given off.
Precooling reduces the cost of refrigeration in transit and, when properly
done, there is reasonable assurance that the product will arrive at distant
markets in good condition.

Pentzer et al (1936) have shown that the transit temperature of a
precooled car averaged 45°F. the first day and 47°F. the first four days, as
compared with 61°F. and 56°F. for a non-precooled car. They found that to
cool a carload of asparagus from 70° to 40°F. in 12 hours required from
7,000 to 7,500 pounds of ice. They state that for rapid cooling, air blast
temperatures should be maintained at 31° to 32°F. by using salt, by reicing
to maintain bunker supplies, and by tamping down the ice in the bunkers to
insure thorough cooling of the recirculated air. “Air temperatures much



lower than 30°F., if directed on the asparagus for any length of time, may
freeze exposed tips.”

Several methods of precooling are employed, the most common one
being circulating air through the bunkers by means of fans mounted on
frames and placed in the top of the bunkers. One fan is placed in each
bunker and the air is drawn from the car up through the lower screen of the
bunker and is blown out over the load. Portable equipment, consisting of
compressors, evaporators, condensers, and fans mounted on a truck chassis
and driven by a power take-off from the truck engine, has been developed
for use where ice and power are difficult to obtain. Precooling in ice water
is another method that is in use. This is a rapid method. In one test
conducted by Pentzer et al the temperature of the asparagus was reduced
from 62° to 40°F. in 12 minutes. In this test ice water was circulated
through the tank in which the bunches were set on end and submerged
about three quarters of their length. The water had a temperature of 33° to
34°F. at the entrance of the tank and about 40°F. at the outlet. This method
of precooling lends itself to use under varying conditions and on almost any
scale and would seem to be particularly well adapted to small-scale
operations.

GREEN VERSUS WHITE OR BLANCHED ASPARAGUS

Until comparatively recently much of the commercial asparagus was
blanched by mounding of the soil over the rows as discussed on page 72.
The portion of the spears growing under this soil covering fails to develop
the green color, owing to the exclusion of light, so that by cutting the spears
soon after the tip breaks through the soil surface only the tips will be green.
At the present time, most of the asparagus harvested for market in the fresh
condition, or as the frozen product, is not blanched. Asparagus grown for
canning in some regions is not blanched. Green asparagus seems to be
increasing in popularity, owing, probably, to the widening of our knowledge
of the value of green vegetables in the diet. Crist and Dye (1931) have
shown that green asparagus is much superior to blanched asparagus in
providing vitamin A. Fresh blanched asparagus fed to rats at the rate of 0.1
or 0.5 gram per day gave no stimulus to health or growth, while 0.1 gram of
fresh green asparagus promoted health and growth.



Most markets show a decided preference for green asparagus, especially
the large markets of the East. Results of studies on the Boston market,
reported by Waugh (1929), indicate that the price received per dozen
bunches of asparagus increased 38 1/2 cents for each additional inch of
green from a minimum of three inches to the maximum of nine inches of
green. Bunches with spears that had only three inches of green color at the
top, (the remaining six inches being blanched) sold for an average of $1.39
per dozen, while those with spears green throughout their length sold for
$3.70 per dozen bunches. In this comparison the size of spear and other
factors, except color, were the same so far as could be determined.

In spite of the preference for green asparagus, where marketed in the
fresh condition, a large portion of the commercially canned product is
blanched or white asparagus. There seems to be an increasing demand for
green, canned asparagus, however, and it might be expected that, in the
future, more of the crop grown for canning will be green rather than white.

LOADING AND REFRIGERATION

Most of the asparagus transported long distances to market is shipped in
refrigerator cars under ice. Hauling by motor trucks is most common for
distances up to 150 to 200 miles, and truck hauls for distances of 500 miles,
or more are not uncommon. Whether transported by rail or motor trucks
refrigeration should be used for hauls that require more than a few hours.
Shipments from California to markets in the Middle West and East are
made in refrigerator cars loaded usually with 608 crates stacked four high,
eight wide, and 19 lengthwise the car. As the crates are loaded into the car
the layers are stripped to allow circulation of air and to prevent them from
slipping sidewise. Braces are placed in the doorways to prevent movement
of crates lengthwise the car.

For long distant shipment the cars are iced before being loaded and are
re-iced as often as is necessary to maintain good refrigerator car
temperatures.

STORAGE



Asparagus is not usually stored except for short periods such as holding
over Sundays and holidays. Experimental results reported by Rose, Wright
and Whiteman (1933) indicate that the spears can be stored for 3 or 4 weeks
at a temperature of 32°F. provided they are placed in storage soon after
being cut. The humidity of the storage room should be high to prevent
wilting of the spears. Platenius, Jamison and Thompson (1934) suggest
relative humidity of 95 to 98 per cent.

Growers who produce asparagus for local markets can make use of cold
storage, if available, to hold the product when the market is glutted.
Ordinarily it would not be necessary to hold it more than a week or ten
days.

CHANGES IN ASPARAGUS AFTER CUTTING

Fresh asparagus undergoes marked changes in structure and in
composition after cutting and these changes affect its edible qualities.
Several investigators, including Bitting (1917), Morse (1917), Bisson, Jones
and Robbins (1926) and Platenius (1939) have studied the changes that take
place in asparagus after cutting and the effect of various factors on the rate
of change. Bisson et al reported results of careful studies made in
California, in which asparagus spears were held at 33°, 41°, 56°, 77°, and
95°F. for several days. Their results may be summarized as follows:

1. Asparagus spears grow in length after cutting if the butts are in water,
or on wet moss. The rate of growth was lowest at 33°F. and increased as the
temperature was raised up to 95°F. The greatest percentage increase in
length occurred during the first 24 hours, after which there was a slowing
down in the rate.

2. Asparagus spears stored with their butts in water, or on wet moss
increase in weight due to the absorption of water. The rate of increase in
weight was lowest at 33°F. and highest at the highest temperature used in
the experiment. The greatest percentage increase occurred during the first
24 hours after harvest.

3. Asparagus spears lose in reducing and total sugars after they are cut
and the rate of loss increases as the temperature is raised. The maximum
rate of loss, in the experiments mentioned, occurred during the first 24
hours. At 33°F. there was a slight gain in sugars during the first 24 hours



after which there was a decrease; at 41° and 56°F. after an initial loss, there
was apparently a slight gain during the second day, after which there was a
decrease.

4. Asparagus spears increase in crude fiber after cutting and the rate of
increase goes up as the temperature is raised. In general, the greatest
increase in fiber in the experiments was during the first 24 hours.
Lignification took place in storage throughout the length of the spear.

The results obtained by other workers are similar to those reported by
Bisson et al.

It is evident from the results of experiments that asparagus for shipment
should be graded, bunched, packed and placed under refrigeration as soon
after harvest as is feasible. For local markets it should be put on the market
in the shortest time compatible with efficiency since there is a progressive
loss in sugars and increase in fibre, even at a temperature slightly above
freezing. It is desirable that the product reach the consumer as soon after
harvest as possible. Asparagus should be kept at as low temperature as is
feasible from the time it is cut until it is to be prepared for the table, or until
it is processed for canning, or quick freezing.
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